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INVITATION FOR BIDS 
(corsnucnor cornrmn, 

W e d  bi& ia s ingle  copy t o r ~ r t h ~ k ~ b c r r i n ~ ~ n a i r d ~  
1 p.m. 1oc.l t i u  at  the p h e s  of bid opening, Auq 83 brn % 

DACW09-83-B-0016 

nn 
8 3  JUN 27 

a t  Room 1030 ( sou th  Tower) 2721 North C e n t r a l  Avenue, P l locn ix ,  Arizona 85004 

(Y IYDLDO~Q-  -Moll- 

md at'tllat time ptbliCly opewd 
Infornution n~arding biddhg material. bid guarantee, mnd bonds 

BID BONDS L c b  Mdhn JuP u b d l  rkh )u bld s Bld Bond (Sundm F o m  iii ~4 Y,: -?-TI wty or LU.&I 
v n p u b l e  to the Gonrnmnt,  or other mrin u p r d d  i n  prwoph 4 of IarrmeLmm b Biddon ( S l u d d  Form 22) h tho 
form o l  20% of tkr W ptka or 13.000,OW. whvhatr  lo b m  Th. b d  bond p d l y  m y  b r x p n r d  b urmr d 1 prcnUp 
of the bid pncr or m y  be r a p r e d  m doUur id contl 

PERFORMANCE AND PAYMENT BONDS Wlllun 1 day Jur thr prarribd lorma uc p m r n t d  m Uw b . & r  m horn  
~ x u d  u m& lor d&wNS. s rr l tun coatrut on the form pmrdbod by the rpecUk~tbn~ W h n w u d  ud n o  too4 
r u h  ~ 8 t h  nood ud m f k u n l  u e t v  or surctus amcvubb lo the Gorrmmtni, fumIohcd. n m l r  I p r l o m a m o  bond ( S U M  
Form 25) o-nA I paymsnt bond (Sundud Form 3 - A ) :  'IRe pid wma o r u r h  bond8 vP1 be ufdlorr 

(a) Mar- Bond. Tbe prul urn of U* p d o m u ~  bond ih.Il q u d  low ol h. m t r r t  p*. 

(2) %%en tha m n M  picr h h nrru of 11.000.000. but not mn thu, IJ.OOO.Mn OI ad .m W br U)+ d ;, bK wnu.Ct p b .  

Any hon& lurnished rtU be lumihd by the C o n M a  la th. Gammcnt pt io~  to s o m m n a m n t  d mntrrt p I f r n ~  
NOTE: For b i d s  l e s s  than $25,000, b i d  bonds, performance and payment bonds 
w i l l  not  be required.  

Dcsaiption of r a k  

Work c o n s i s t s  o f  c o n s t r u c t i o n  of  dam and d i k e  embankments, s p i l l w a y ,  and 
o u t l e t  works; and r e l a t e d  c o n s t r u c t i o n .  



READ THE 
1:ORM 21) 

FOLLOWING CONJUNCTION WITH INSTRUCTIONS BIDDERS STANDARD 

I. PLANT AND F.(i.'FMENT. Each btddcr shall. upon request uf the ( ' on l ra , . l t~  Olitvcr, furnish list 111 t l t c .  
plant rvailablc l o  the hiddcrand proposed for u r  o n  the work. 

2. MOI)IFI('AI'IONS PRIOR T O  DATE S t T  FOR OPliNING BII,S, Thc  riplil i. rkvcrvcd. as lhc t t t l r l~s t  $4 Ill*' 
(;uvrrnmcnl may rcquin.. tu rcviso o r  amend thc spcciliualluns or Jtawitgr. 01 tr,llt pru* 1 0  1It1~ J.llc w l  la* c*pt'11111;' 
bids. Such rrvisions and amendments, if any, will be announced by anamcndntent w amendments Loth lnvnattc~r: 
for Bids. I f  the rcvisic IS and amendments are  o f a  w t w e  which r q u i r c s  material chanscs inqu!nlitin or pr lcn bld 
Or both, the date scl for openinp bids may be postponed by such number o f  days as in the OplNOn of  the Dlnricl 
Engineer will enable blddcrs t o  r c r i r  their bids. In auch cases, the amsndmmt will includr an r.lnouncemcnl of thr  
new date lor opening bids. 

3. BIDDERS arc required lo acknowlcdgc rcceipt of all amendments t o  this Invitation on thc Bid Form (Standard 
Form 21) in the space provided, or by upara te  letter or t d c g a m  prim t o  opening of Bids. Failure l o  a c k n w k d ~ c  
111 amendments may u u w  the rejection of the  bid. 

4. NOTICE REGARDING BUY AMERICAN ACT (1910 SEP). The  Buy American A 0  (41 U.S.C. 10.-lOd) 
. : ecnerally requires thal only d o m a t i c  construction material be w d  in  the  performance of this contract. Eaceptjon 

from the Buy Amcncan Act shall bc permitted only in the  u s e  of nonavailability of domestic ~OndrUCttOn 
materials. A bid or proposal offering nondomotic  construction material will not bc acceptcd unless tpCCifi~llY 
*pprOvcd by the Gorcrnmenl. When 8 bidder or o f fuor  proposes l o  furnish nondomerlic conrtruciion matcrlal, h s  
bid Or propowl must set forth an  i temiut ion of the quantity, unit price, and intended u r  of each item of such 
nondomestir construction material. When offering nondomatic  construction material p w s u ? i  t o  this pa ramph .  
bids o r  propas?l! may abo  offer, at da ted  prices, any available map=;sb le  d o m a t i c  construction matcrul,  so 1s t o  
avoid the posstb~lrty that fulure of a nondomcstic construction material t o  br acccplablc undcr t h s  paragraph will 
u u s c  rejection of the entire bid. 

5 AVAILABILITY OF SPECIFICATIONS. STANDARDS AND DESCRIPTIONC : I971  IUN)S: : r : l~t l0nS 
standards and dcrcnpltons uted in t b  a b n l a t ~ o n  are avulablc as mdtcated br'ow 

5 Unclasrilied Federal, Military and Other Specifiutions and Stnndards(Excluding Commndal) .  mnd Data Item 
Dcscriptrons. Submit request on DD Form 1425 (Spc i f iu t ionr  m d  Standards Requisition) lo: 

Commanding Officer 
U.S. Naval PubLcalionr rnd  Forms Centcr 
5801 l a b o r  Avcnuc - Philadelphia, Pa. 19120 

Thc Acquisitlcn H?nagcmcnl Systems and Data Requirements Control Lilt. DoD Directive 3000.19-L. Volume II. 
may bc ordered on the DD Form 1425. The Department o f  Delcnsc index o f  Specifications and Standards 
(DODISS) may bc purchased from thc Superintendent of Documents. U.S. Government Prmtlng Offlcc, Wartunglun. 
0. C. 20402 Whcn rrqurrting a s p e c i f ~ u l i o n  or standard, the request shall indrcalc the tltlc. numbel. &I= and an) 
appbub le  smendmcnr lherclo by number and dale. When re ucrtrng a dala ilcm dcscriplion. the request shall clte 
the applicable dala itcm number s t  f o n h  in the rolicitalion.%hen DD Form 1425 is no1 av,~lablc.the rCquCst ma) 
be submitted in letter lorm, Diving the  same information a s  listed above. 8nd the  sol~c~tat ton or cOntract number 
involved. Such requests may also be  made t o  the  activity by Telex No. 834293, Western Uruon NO. 7 1 0 6 1 0 1 6 8 3 ,  
o r  telephone (area code 21 3-691-3321 ) i n  mu o f w c n c y .  

5.2 Commercial Spscifiutions, Standards and Descriptiow. Tbese specifications. dandards and d n c r i p t i o ~  are 
not mvaibble from Government sources. They may be obtained from the publishers. 

6. AVAILABILITY FOR EXAMINATION O F  SPECIFICATIONS. STANDARDS. DRAWINGS, AND OTHER 
PERTINENT DOCUMENTS. The specifrotions, rtandsrds, drawings, and other peninen1 documents cited in  lhis 
lollcilation may be examined at the foUowinp lout ion:  

U.S. Army Engineer District, l a r  Angeles 
300 No. Lor Anselcr Street 
La Angelcs. C.liforni8 90053 

1 In addition t o  thc immediate site of construction, the  De wtrncnt of h b o r  has stated that ihr Davis-Bacon Act 
rpplics t o  Contractor', operations connected with temporary ic i l l t ics  located off the immcdutc site of conrtructlon 
such as batch plants, m d  pits, rock quarries and similar operations which bavc becn set up cacluuvcly t o  furnish 
malerilk lor the contract. Therefore. employees related t o  these lemporl ry  IaciLttcs arc considered on-rilc 
emplO~Ccs, and the Contrrclor shall maintain complete r ~ o r d r  a s  n out in thc l a b o r  Standards Revisions of thc 
wnt r rc t .  

8. The Government lurlher reserves the  r i a l  t o  make award of any or aU schedules of any bid. unlcrs the biddcr 
W r l i f t c ~  such bld by specific limitation; also to  mrke award t o  the  bidder whose apgrcpatr bid on any combination 
of bid- schedules is low. For t h t  purpose of l h s  Invitation for Bids, t h e  word "itcm" as u r d  in paragraph ID(c) of 
Standard Form 22, shall be wnrtdcred t o  m u n  "schedule." 



Read t h e  fo l lowing i n  c o n j u n c t i o n  w i t h  i n s t r u c t i o n s  t o  b i d d e r s  (U.S. Standard Form 

22.) , . . i  . . . . . , . . _ I . I  ,. , ..;. . . . ,: % .  ,,?!,..? <% i," ;+ 
9. SPECIFICATIONS AND DRAWINGS. S p e c i f i c a t i o n s  wi th  h a l f - s i z e  drawings w i l l  be 
provided upon r e c e i p t  o f  payment of $13.00 p e r  s e t  ( a d d i t i o n a l  s e t s  o f  
s p e c i f i c a t i o n s  a f t e r  t h e  f i r s t  s e t  w i l l  c o s t  $1.00).  F u l l - s i z e  drawings w l l l h  
fu rn i shed  upon r e c e i p t  of payment of $55.00. I f  i n d i v i d u a l  p lan  s h e e t s  are  
reques ted ,  they w i l l  be f u r n i s h e d  a t  t h e  r a t e  o f  $0.70 f o r  f u l l  s i z e ,  f o r  e a c h  
:sheet r eques ted ,  but  wi th  a  minimum charge  o f  $1.00. The maximum charge s h a l l  n o t  
exceed t h e  charge f o r  a f u l l  set o f  p l a n s .  No refund o f  t h e  payment f o r  d rawings  
w i l l  be made and t h e  drawings w i l l  be  made. Payments w i l l  be  made by cash ,  check 
o r  money o rder  and d e l i v e r e d  t o  t h e  U.S. Army Engineer D i s t r i c t ,  Los Angeles,  300 
North Los Angeles S t r e e t ,  Los Angeles, California. Checks and money should be made 
payable t o  "FAO, U.S. Army, Los Angeles D i s t r i c t " .  

10% 
10. HAND CARRIED BIDS. Hand c a r r i e d  b i d s  s h a l l  be  d e p o s i t e d  i n  Room 
D]--eh-r, p r i o r  t o  t h e  t ime and d a t e  set 
f o r  opening of b i d s  o r  b i d s  may be d e l i v e r e d  t o  Room 6423 immediately p r i o r  to b i d  
opening time. 

11. TELEGRAPHIC MODIFICATIONS TO BIDS should  be addressed  t o :  

U.S.  l u m y  Engineer D i s t r i c t ,  h s  Angeles 
I'hoenix Kcsident Of £ice 
2721 North Central Avenue 
Phoenix,  Arizona 85004 

12. NOTE THE AFFIRMATIVE ACTION REQUIREMENT OF THE EQUAL OPPORTUNITY CLAUSE WHTCH 
M A Y  APPLY TO THE CONTRACT RESULTING FROM THIS SOLICITATION. 

13. NOTE THE CERTIFICATION OF NONSEGREGATED FACILITIES I N  THIS SOLICITATION. 
Bidders  o r  o f f e r o r s  and a p p l i c a n t s  a r e  cau t ioned  t o  n o t e  t h e  "Certification of  
Non-Segregated F a c i l i t i e s "  i n  t h e  s o l i c i t a t i o n .  F a i l u r e  o f  a  b idder  o r  o f f e r o r  t o  
ag ree  t o  t h e  c e r t i f i c a t i o n  w l l l  r ender  h i s  b i d  o r  o f f e r  nonresponsive  t o  t h e  terms 
of  s o l i c i t a t i o n  i n v o l v i n g  awards o f  c o n t r a c t s  exceed ing  $10,000 which are no t  
exempt from t h e  p r o v i s i o n s  o f  t h e  Equal Oppor tuni ty  c l a u s e .  (1975 OCT) 

14. ADDITIONAL INFORMATION p e r t a i n i n g  t o  t h e s e  p l a n s  and s p e c i f i c a t i o n s  may be 
obta ined by w r i t i n g  o r  c a l l i n g  ( c o l l e c t  c a l l s  no t  a c c e p t e d )  U.S. Army Engineer  
D i s t r i c t ,  Los Angeles,  Attn:  M r .  George E. Davis ,  P.O. Box 2711, Los Angeles,  
C a l i f o r n i a  90053. Telephone 213 688-5493. 

15. ARITHMETIC DISCREPANCIES. 

15.1 For t h e  purpose of  i n i t i a l  e v a l u a t i o n  o f  b i d s ,  t h e  fo l lowing  w i l l  be 
u t i l i z e d  i n  r e s o l v i n g  a r i t h m e t i c  d i s c r e p a n c i e s  found on t h e  f a c e  of  t h e  b i d d i n g  
schedu le  a s  submit ted  by b i d d e r s :  

15.1.1 Obviously misplaced decimal p o i n t s  w i l l  be c o r r e c t e d ;  

15.1.2 I n  c a s e  of d iscrepancy between u n i t  p r i c e  and extended p r i c e ,  t h e  u n i t  
p r i c e  w i l l  govern;  

15.1.3 Apparent e r r o r s  i n  e x t e n s i o n  o f  u n i t  p r i c e s  w i l l  be c o r r e c t e d ;  and 

15.1.4 Apparent e r r o r s  i n  a d d i t i o n  of lump-sum and extended p r i c e s  w i l l  be 
c o r r e c t e d .  



15.2 For t h e  purposes of b i d  e v a l u a t i o n ,  t h e  Government w i l l  proceed on t h e  
assumption t h a t  t h e  b idder  i n t e n d s  h i s  b i d  t o  be eva lua ted  on t h e  b a s i s  of  t h e  
u n i t  p r i c e s ,  e x t e n s i o n s ,  and t o t a l s  a r r i v e d  a t  by r e s o l u t i o n  of  a r i t h m e t i c  
d i s c r e p a n c i e s  a s  provided above and t h e  b id  w i l l  be s o  r e f l e c t e d  on t h e  a b s t r a c t  
of b ids .  

16. SITE INSPECTION. Conducted t o u r s  o f  t h e  s i t e  w i l l  be made on 13 and 20 J u l y  
1983. Those wishing t o  a t t e n d  t h e  t o u r  should  n o t i f y  T e r r y  Buckley by t e l ephone  
a t  (602) 582-8400 a t  l e a s t  two d a y s  p r i o r  t o  t h e  d a t e s  scheduled.  

17. M I N I M U M  ACCEPTANCE PERIOD (1975 MAR). Bids  a l l o w i n g  less than t h e  number of 
ca lendar  days  s p e c i f i e d  i n  t h e  "Bid" p o r t i o n  of SF 19 ( o r  on t h e  r e v e r s e  o f  SF 21 
a s  a p p l i c a b l e )  f o r  acceptance  by t h e  Government w i l l  be r e j e c t e d  a s  nonresponsive .  

18. SMALL DISADVANTAGED BUSINESS CONCERNS SUBCONTRACTING. I n  o r d e r  t o  a s s i s t  
prime c o n t r a c t o r s  i n  developing a source  list o f  Smal l  Disadvantaged Bus iness  
Concerns, you a r e  encourage t o  c o n t a c t  m i n o r i t y  C o n t r a c t o r  a s s o c i a t i o n s ,  t h e  
Off ice  of  Minor i ty  Business  E n t e r p r i s e ,  t h e  a p p r o p r i a t e  Business  Development 
Cente,  and t h e  Small  Business  A d m i n i s t r a t i o n ,  a d d r e s s e s  o f  which may be o b t a i n e d  
from: 

Write:  U.  S .  Army Engineer  District, Los Angeles 
ATTN: SPLSD 
300 North Los Angeles S t r e e t ,  P.O. Box 2711 
Los Angeles,  CA 90053 

Telephorie: Jean lne  L a t t l n  
Small  Bus iness  and Economic U t i l i z a t i o n  Advisor 
Area Code (213) 688-5676 

19. DATA UNIVERSAL NUMBERING SYSTEM (DUNS) NUMBER REPORTING (1980 DEC). I n  t h e  
block wi th  i ts name and a d d r e s s ,  t h e  o f f e r o r  should  supp ly  t h e  Data U n i v e r s a l  
Numbering System (DUNS) Number a p p l i c a b l e  t o  t h a t  name and address .  The Duns 
Number should be proceeded by "DUNS:". I f  t h e  o f f e r o r  does not  have a  DUNS 
number, it may o b t a i n  one from any Dun and B r a d s t r e e t  branch o f f i o e .  No o f f e r o r  
should  de lay  t h e  submiss ion of its o f f e r  pending r e c e i p t  o f  i ts DUNS Number. 

20. NOTICE OF REQUIREMENT FOR AFFIRMATIVE ACTION TO ENSURE EQUAL EMPLOYMENT 
OPPORTUNITY (1982 FEB) 

20.1 The O f f e r o r ' s  o r  B i d d e r ' s  a t t e n t i o n  is c a l l e d  t o  t h e  "Equal Oppor tuni ty"  and 
t h e  "Aff i rmat ive  Action Compliance Requirements f o r  Cons t ruc t ion"  c l a u s e s  s e t  
f o r t h  he re in .  

20.2 The g o a l s  f o r  m i n o r i t y  and female p a r t i c i p a t i o n ,  expressed i n  p e r c e n t a g e  
terms f o r  t h e  C o n t r a c t o r ' s  a g g r e g a t e  work f o r c e  i n  each t r a d e  on a l l  c o n s t r u c t i o n  
work i n  t h e  covered a r e a ,  a r e  a s  fo l lows :  

Goals f o r  m i n o r i t y  Goals f o r  female 
p a r t i c i p a t i o n  f o r  p a r t i c i p a t i o n  i n  

each t r a d e  each t r a d e  



These g o a l s  a r e  a p p l i c a b l e  t o  a l l  t h e  C o n t r a c t o r ' s  c o n s t r u c t i o n  work (whe the r  o r  
not it is F e d e r a l  o r  F e d e r a l l y  a s s i s t e d )  performed i n  t h e  covered a r e a .  I f  t h e  

. " . . i, _ I s  

co&~ikt&ii'~erfor'%i':cd."st&ct.ibri' work (whether  o r  no t  i t  i s  F e d e r a l  o r  F e d e r a l l y  
a s s i s t e d )  i n  a  geograph ica l  a r e a  l o c a t e d  o u t s i d e  t h e  covered a r e a ,  it s h a l l  app ly  
t h e  g o a l s  e s t a b l i s h e d  f o r  t h e  g e o g r a p h i c a l  a r e a  where such work i s  a c t u a l l y  
performed. Goals a r e  ~ u b l i s h e d  p e r i o d i c a l l y  i n  t h e  F e d e r a l  R e g i s t e r  i n  n o t i c e  
form, and such n o t i c e s  may be o b t a i n e d  from any O f f i c e  o f  F e d e r a l  C o n t r a c t  
Compliance Programs (OFCCP) o f f i c e .  The C o n t r a c t o r ' s  compl iance  w i t h  t h e  
Execut ive  Order and t h e  r e g u l a t i o n s  i n  41 CFR P a r t  60-4 s h a l l  be  based on i t s  
implementation of t h e  Equal O p p o r t u n i t y  c l a u s e ,  s p e c i f i c  a f f i r m a t i v e  a c t i o n  
o b l i g a t i o n s  r e q u i r e d  by t h e  c l a u s e  e n t i t l e d  " A f f i r m a t i v e  Ac t ion  Compliance 
Requirements f o r  Cons t ruc t ion"  and its e f f o r t s  t o  meet p r e s c r i b e d  g o a l s .  The 
hours of m i n o r i t y  and female employment and t r a i n i n g  must be  s u b s t a n t i a l l y  uniform 
throughout  t h e  l e n g t h  of t h e  c o n t r a c t ,  and each t r a d e ,  and t h e  C o n t r a c t o r  s h a l l  
make a  good f a i t h  e f f o r t  t o  employ m i n o r i t i e s  and women even ly  on each  o f  i t s  
p r o j e c t s .  The t r a n s f e r  of m i n o r i t y  o r  f,ernale employees o r  t r a i n e e s  from 
Cont rac to r  t o  Cont rac to r  o r  from p r o j e c t  to p r o j e c t  for. t h e  s o l e  purpose  of 
meeting t h e  C o n t r a c t o r ' s  g o a l s  s h a l l  be  a  v i o l a t i o n  of t h e  c o n t r a c t ,  t h e  Execu t ive  
Order and t h e  r e g u l a t i o n s  i n  41 CFR P a r t  60-4. Compliance w i t h  t h e  g o a l s  w i l l  be 
measured a g a i n s t  t h e  t o t a l  work h o u r s  performed. 

20.3 The Cont rac to r  s h a l l  p r o v i d e  w r i t t e n  n o t i f i c a t i o n  t o  t h e  D i r e c t o r ,  OFCCP 
wi th in  10 working days o f  award o f  any c o n s t r u c t i o n  s u b c o n t r a c t  i n  e x c e s s  of 
$10,000 a t  any t i e r  f o r  c o n s t r u c t i o n  work under t h e  c o n t r a c t  r ' e su l t ing  from t h i s  
s o l i c i t a t i o n .  The n o t i f i c a t i o n  s h a l l  list t h e  name, a d d r e s s  and t e l e p h o n e  number 
of t h e  s u b c o n t r a c t o r ;  employer i d e n t i f i c a t i o n  number of  t h e  s u b c o n t r a c t o r ;  
e s t ima ted  d o l l a r  amount o f  t h e  s u b c o n t r a c t ;  e s t i m a t e d  s t a r t i n g  and complet ion 
d a t e s  o f  t h e  s u b c o n t r a c t ;  and t h e  g e o g r a p h i c a l  a r e a  i n  which t h e  s u b c o n t r a c t  i s  t o  
be performed. 0 20.4 A s  used i n  t h i s  N o t i c e ,  and i n  t h e  c o n t r a c t  r e s u l t i n g  from t h i s  
S o l i c i t a t i o n ,  o f  t h e  "covered a r e a "  is: Phoenix ,  Arizona.  

21. EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE. Whenever a c o n t r a c t  o r  
m o d i f i c a t i o n  o f  c o n t r a c t  p r i c e  is n e g o t i a t e d ,  t h e  C o n t r a c t o r ' s  c o s t  p r o p o s a l s  f o r  
equipment ownership and o p e r a t i n g  expenses  s h a l l  be  determined i n  accordance  wi th  
t h e  requ i rements  o f  pa ragraph ,  EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE 
of t h e  SPECIAL PROVISIONS. A copy o f  EP 1110-1-8 " C o n s t r u c t i o n  Equipment 
Ownership and O p e r a t i n g  Expense Schedu le"  is  a v a i l a b l e  f o r  review a t  Room 6650, 
300 North Los Angeles S t r e e t ,  Los Ange les ,  C a l i f o r n i a .  

22. OPTION BID. The TOTAL ESTIMATED AMOUNT t o  be submittkd i n  t h e  Bidding Schedule 
ahould refleot t h e  i n c l u s i o n  o r  c o a t s  f o r  one o p t i o n  o n l y  (Item No. 36a.;  36b. and 3 6 c . ;  dm #f or 366 . .  an Shown i n  t h e  Bidding ~ c h e d u l t ) r ~ f  t h e  TOTAL ESTIMATED AMOUNT include.  more 
than one opt ion ,  t h e  Government w i l l  e v a l u a t e  t h e  b i d s  u s i n g  only  t h e  lowest  est imated 
amount for the opt ion  giving the l o w e s t  pr ioe .  



INSTRUCTIONS T O  BIDDERS 
(CONSTRUCIION CONTRACT) 

1. Explanations t o  Bidders.-Any explanation de- 
sired by a bidder regarding the meaning or interpretation 
of the invitation for bids, drawings, specifications, etc., 
must be requested in writing and with sufficient time al- 
lowed for a reply to reach bidders before the submission 
of their bids. Any interpretation made will be in the form 
of an amendment of the invitation for bids, drawings, 
s ~ i f i c a t i o n s ,  etc., and will be furnished to all prospec- 
tive bidders. Its receipt by the hidder must be acknowl- 
edged in the space provided on the Bid Form (Standard 
Form 21) or by letter or telegram received before the 
time set for opening of bids. Oral explanations or instruc- 
tions given before the award of the contract will not be 
binding. 

2. Conditions Affecting the Work.-Bidders should 
visit the site and take such other steps as may be reason- 
ably necessary to ascertain the nahlre and location of the 
work, and the general and local conditions which can 
affect the work or the cost thereof. Failure to d o  so will 
not relieve bidders from respnsibility for estimating 
properly the difficulty or cost of successfully performing 
the work. The  Government will assume no responsibility 
for any understanding or  representations concerning con- 
ditions made by any of its officers or  agents prior to the 
execution of the contract, unless included in the invitation 
for bids, the specifications, or  related documents. 

3. Bidder's Qualifications.-Before a bid is consid- 
ered for award, the bidder may be requested by the Gov- 
ernment to submit a statement regarding his previous ex- 
perience in performing comparable work, his business 
and technical organization, financial resources, and plant 
available to he used in performing the work. 

4. Bid Guarantee.-Where a bid guarantee is required 
by the invitation for bids, failure to furnish a bid guar- 
antee in the proper form and amount, by the time set for 
opening of bids, may be cause for rejection of the bid. 

A bid guarantee shall be in the form of a firm com- 
mitment, such as a bid bond, postal money order, certified 
check, cashier's check, irrevocable letter of credit or, in 
accordance with Treasury Department regulations, certain 
bonds or notes of the United States. Bid guarantees, 
other than bid bonds. will be returned l a )  to unsuccess- 

If the successful bidder, upon acceptance or r, . .  bid by 
the Government within the period specified therein for 
acceptance (sixty days if no period is specified) fails to 
execute such further contractual documents, if any, and 
give such bond(s) (including any necessary coinsurance 
or reinsurance agreements) as may be required by the 
terms of the bid as accepted within the time specified (ten 
days if no period is specified) after receipt of the forms 
by him, his contract may be terminated for default. In 
such event he shall be liahle for any cost of procurxng 
the work which exceeds the amount of his bid, and the 
bid guarantee shall he available toward offsetting such 
difference. 

5. Preparation of Bids.-(a) Bids shall be submitted 
on the forms furnished, or  copies thereof, and must be 
manually slgned If erasures or other changes appear on 
the forms, each erasure or  change must be initialed by the 
person signing the bid. Unless specifically authorized in 
the invitation for bids, telegraphic bids will not be con- 
sidered. 

( b )  The bid form may provide for submission of s 
price or  prices for one or more items, which may be lump 
sum bids, alternate prices, scheduled items resulting in a 
bid on a unit of construction or a combination thereof, 
etc. Where the bid form explicitly requires that the bidder 
bid on all items, failure to do so will disqualify the bid. 
When submission of a price on all items is not required, 
bidders should insert the words "no bid" in the space 
provided for any item on which no  price is submitted. 

(c) Unless called for, alternate bids will not bc 
considered. 

( d )  Modification of bids alreddj. SL. ..lined will be 
considered if received at the office designated in the invi- 
tation for bids by the time set for opening of bids. Tele- 
graphic modifications will be considered, but should not 
reveal the amount of the original or revised bid. 

6. Submission of Bids.-Bids must be sealed, marked, 
and addrased as d~rected in the invitation for bids. 
Failure to do so may result in a premalure opening of,  
or a failure to own.  such bid. ~, . . 

ful bidders as soon as practicable after the opening of 
bids, and (6) to the successful bidder upon execution of 
such further contractual documents and bonds (including 

e any necessary coinsurance or reinsurance agreements) as 
may be required by the bid as accepted. 

STANDARD FORM 22 (Rev. 2-78) 
22-106 Prescribed by GSA. FPR (41 CFR) 1-16.401 



8. Late Bids, Modifications of Bids, or  Withdr 
of Bids.-la) Anv bid m e ~ v d  i t  theoffice dainna . ,  , 
the solicration after the exact time specified for 
will not be considered unless it is received before 
is made and either 

(1) It was sent by registered or 
than the fifth calendar day prior 
the receipt of bids (e.g., a bid 
solicltatlon requiring 
month must have been 

(2) It was sent by mail (or telepAkn if authorized) 

A. , 

(2) The time of 
tion is the time.date 
bid wrapper or 

and may be 

and it is determined by the Govern nt that the late n- 
ceipt was due solely to mishandlin by the Government ATE' The term 'atele~rm" m.ilflr-, 

after receipt at the Government i allation. f 9. Public Opening of Bids.-Bids will be publicly 
opened at the time set for opentng in the invitation for 

of a brd is silb- hids. Their content will be for the infor. 
A bid  mi^ mation of bidders and othirs interested, who may be 
authorized prerent in or by representative, 

Award of Contract.-(a) of contrad will 
be made to that respu~~s~ble bidder whore bid, conform. 
ing to the invitation for bids is most advantageous to 
the Government, price and other factols considered. 

of a late bid, modification, or (b) The Government may, when in its interest, reject 
or certified mail is any or all bids or waive any informa!ity in bids received. 
both the envelope 

from the U.S. (0 The Government may accept any item or combi- 
a legible date, nation of items of a bid, unless precluded by the invita. 
be deemed to tion for bids or the bidder includes in his bid a restrictive 

limitation. 

11. Conttaa and Bonds.-The bidder whose bid is 
accepted will, within the time established in the bid, enter 
into a wfinen contract with the G~~~~~~~~ and, if m. 

affixed on the date of mailing by e m ~ l o ~ e s  of the quired, furnish performance and payment bonds on Gov- 
ernment standard forms in the amounts indicated in the 
invitation for bids or the swifications. 



Standard Form 22 
INSTRUCTIONS TO BIDDERS 

Paragraph 12 below r e p l a c e s  paragraphs  7 and 8 o f  
Standard Form 22 which have been d e l e t e d .  

12. LATE BIDS, MODIFICATIONS OF BIDS OR WITHDRAWAL OF BIDS (1979 MAR) 

( a )  Any bid  received a t  t h e  o f f i c e  des ignated i n  t h e  s o l i c i t a t i o n  af ter  
t h e  e x a c t  time s p e c i f i e d  f o r  r e c e i p t  w i l l  not be considered u n l e s s  i t  is 
received before  award is made and e i t h e r :  

( i )  it was s e n t  by r e g i s t e r e d  o r  c e r t i f i e d  mail not  l a t e r  than t h e  
f i f t h  ca lendar  day p r i o r  t o  the  d a t e  s p e c i f i e d  f o r  t h e  r e c e i p t  o f  b i d s  ( e .g . ,  
a bid  submitted i n  response t o  a s o l i c i t a t i o n  r e q u i r i n g  r e c e i p t  o f  b i d s  by t h e  
20th  of the  month must have been mailed by the  15th  o r  e a r l i e r ) ;  o r ,  

( i i )  it was s e n t  by mail  ( o r  telegram i f  au thor ized)  and it is 
determined by the  Government t h a t  t h e  l a t e  r e c e i p t  was due s o l e l y  t o  
mishandling by t h e  Government a f t e r  r e c e i p t  a t  t h e  Government i n s t a l l a t i o n .  

( b )  Any modif ica t ion o r  withdrawal of b i d  is subject. t o  the  same 
c o n d i t i o n s  a s  i n  ( a )  above except  t h a t  withdrawal o f  b i d s  by telegram is 
au thor ized .  A b id  may a l s o  be withdrawn i n  person by a b idder  o r  h i s  
au thor ized  r e p r e s e n t a t i v e ,  provided h i s  i d e n t i t y  is made known and he s i g n s  a 
r e c e i p t  f o r  the  b i d ,  b u t  only i f  the  withdrawal is made p r i o r  t o  the  e x a c t  
time set f o r  r e c e i p t  o f  b ids .  

( c )  The only accep tab le  evidence t o  e s t a b l i s h :  
( i )  t h e  d a t e  o f  ma i l ing  o f  a l a t e  b i d ,  modif ica t ion o r  withdrawal 

s e n t  e i t h e r  by r e g i s t e r e d  o r  c e r t i f i e d  mail  is t h e  U.S. o r  Canadian P o s t a l  
Se rv ice  postmark on t h e  wrapper or on t h e  o r i g i n a l  r e c e i p t  from t h e  U.S. o r  
Canadian P o s t a l  Se rv ice .  I f  n e i t h e r  postmark shows a l e g i b l e  d a t e ,  t h e  b id ,  
modi f i ca t ion  o r  withdrawal s h a l l  be deemed t o  have been mailed l a t e .  (The 
term "postmark" means a p r i n t e d ,  stamped, or  o therwise  placed impression 
( e x c l u s i v e  o f  a postage  meter machine impress ion)  t h a t  is r e a d i l y  i d e n t i f i a b l e  
wi thou t  f u r t h e r  a c t i o n  a s  having been suppl ied  and a f f i x e d  on t h e  d a t e  of 
mai l ing by employees o f  t h e  U.S. o r  Canadian P o s t a l  Se rv ice .  Therefore ,  
o f f e r o r s  should reques t  the  p o s t a l  c l e r k  t o  p lace  a hand c a n c e l l a t i o n  b u l l ' s  
eye "postmark" on both  t h e  r e c e i p t  and t h e  envclope o r  wrapper.) 

( i i )  t h e  time o f  r e c e i p t  a t  the  Government i n s t a l l a t i o n  is  t h e  
t ime /da te  stamp of such i n s t a l l a t i o n  on t h e  bid wrapper o r  o t h e r  documentary 
evidence o f  r e c e i p t  maintained by the  i n s t a l l a t i o n .  

( d )  Notwithstanding t h e  above, a l a t e  modi f i ca t ion  of  an o the rwise  
s u c c e s s f u l  b id  which makes i ts terms more favorable  t o  t h e  Government w i l l  be 
considered a t  any time it is received and may be accepted.  
NOTE : The term "telegram" i n c l u d e s  m a i l g r a m .  



~CC"UR IU cmrm 
COU.LL SE'ICU L D * I * I I U T D *  
ro) Roc i f c  4.8 cIv I . I u t  B I D  F O R M  (CONSTRUCTION CoNTRhcr) DACW09-83-B-0016 
-. ' __-_ 

R.ad the In.trustiona to Bidders (Standard Form 13) I MIL ff * V I T 1 7 0 1  

This form to be aubmittod in  s ing le  copy 8 3  JUN 27 -- 
U Y T  A4D L O U I D *  ff PMDJm I I U U C  OF .lcC€R 1 np c. prinll 

New River Dam, Phoenix, Arizona I 

TO: U. 8; NW RiGIAER DISTRICT, LOS AIldELES 
P. 0. Box 2711 

In compliance with the above-dated invitation lor bid#, the uadmigned hereby proporel to paform a11 
work foe dam c o n s t r u c t i o n  

i n  s t r i c t  accordance v i t h  the  Geaeral P r o v i s i o n s .  s p e c i f i c a t i o n s .  schedulee .  
dravings,  and cond i t ions .  for the  amount set  f o r t h - i n  t h e  a t t a c h e d  Bidding 
Schedule. 

21.11~ (Continue on other aide) 

B-1 



EQUAL EMPLOYMENT COMPLIANCE (1918 SEP) By submission of this offer, the offeror represents that, to 
the best of his knowledge and belief, except as noted below, up to the date of this offer no written notice such as a 
show cause letter, a letter indicating probable cause, or  any oihcr written notification citing rpkdfic deficiencies, has 
been received by the cfferor from any Federal Government aaency orrepressntative thereof that the offeror or any 
of its divisions or affil~il~e's or known first-tier subcontractors is in violation of an of the provisions of  Executive 
Order 11246 of September 24, 1965, as amended, or rules and regulations of t t e  Secretary of Labor (41 CFR, 
Chapter 60) and specifically s to not having an acceptable affirmative action compliance program or being in 
noncompliance with any other aspect of the Equal Employment Opportunity Program. If is further agreed that 
should there be any change (i) in the offeror's status or circumstances between this date and the date ofexpiration 
of this offer or any extension thereof, or (ii) during any contract or extension thereof resultinfJ from tlus 
solicitation, the Contracting Office will be notified promptly. 

The undersigned agrees tha t ,  upon written acceptance of thi8 bid, mailed or otherwiae furnished within 
30 calendar days  

da te  of opening of bids, he will within one calendar d a y  (unlea  a longer period ir allowed) after  receipt 
of t h e  prescribed forms, execute Standard  Form 23, Comtruct ion Contract, a n d  give performance a n d  
payment bonds on Government s tandard  forms with good a n d  rnufficknt 8urety. (See paragraph No. l7of  
the Invrtatlon for Blds). 

The undersigned agrees, if 
stipulations of Paragraph 1. 

awarded the contract to wmmence 
of the SPECIAL PRO~'ISIONS. 

and wmplete the work in accordance with the 

P C  ii OF :?'i h 5 V t h . i  Th? undrrs,#ncd ar lnonledlc .  r r ~ . ~ p t  a1 rhr lollo6vln< ann.ndmrnrl 01 the inr#lar,oo lor bid.. 'ir.%WindS. ~ n d / o r  
s n e c ~ 6 c o t i o n ~ .  ctr ( C w c  number  and dare 01  ra:h)'  

The rapresenfalions and certlflcaHonr on the acmpanylng STANDARD FORM 19.8 are made a par1 01 this bid. 
rncLoSrD ts B ~ D  G U ~ R A H T C T  COHS~ST~NC OF 1 IN 1°C hMOUNT or 

I -- 
p U s l H r r s S i i y P .  or pr int )  ( l n d u d F z I P  Cod.") 

Envelopes shall be marked in 
the upper left hand cnrner 

T e l e p h o n e  No. 
. .. - .. 
er (sicn.rura i n  ,.A Typ. or .nrinln.m. und.r aidnatur.) 

Bid ~ ~ d e r  Reference No. 

DACW09-83-8-0016 

.- 

Envelopes shall be addressed: 
U.S. ARMY ENGINEER DISTRICT 
LOS ANGELES ( P h o e n i x  R e s i d e n t  O f f i c e )  
2 7 2 1  N o r t h  Central Avenue 
P h o e n i x ,  A r i z o n a  85004 



DACWO~-83-B-0016 ( A m .  1 )  
BIDDING SCHEDULE 

1 tern 
D e s c r i p t i o n  

1.  MOBILIZATION AND 
PREPARATORY WORK 

E s t i m a t e d  U n i t  E s t j m a t e d  
Q u a n t i t y  U n i t  P r i c e  Amount - 

1 Job  L .S. 

2 ,  DIVERSION AND CONTROL 
OF WATER 1 J o b  L .S. 

3. CLEARING AND GRUBBING 1 Job L.S. 

4 .  STRIPPING, DIKES 1 & 2 8 5 , 0 0 0  Cu. yd. 

5. EXCAVATION, DIKE, NO. 1 
(EXPLORATION TRENCH) 3 3 , 0 0 0  Cu.Yd.  

6 .  SCALING 
( a )  FIRST 1000 Cu. Yd. 1 , 0 0 0  Cu. Yd. 
( b )  OVER 1000 Cu. Yd. 500 Cu. Yd. 

7 .  EXCAVATION. 
DAM EAST ABUTMENT 
DAM WEST ABUTMENT 

8. EXCAVATION, FOUNDATION 
(DAM) 

9 .  EXCAVATION, CORE-TRENCH 
(DAM) 6 0 , 0 0 0  Cu. Yd. 

10. FOUNDATION PREPARATION 
( a )  FIRST 1 , 5 0 0  Man H r .  1 , 5 0 0  Man Hr. 
( b )  OVER 1 , 5 0 0  Man H r .  1 , 5 0 0  Man H r .  

11 . EXCAVATION, OUTLET WORKS 29 ,000  Cu. Yd. 

EXCAVATION, SPILLWAY 

EXCAVATION, ACCESS ROAD 

EXCAVATION, TOE 

FILL, OUTLET WORKS 

FILL, ACCESS ROAD 

FILL, CORE 

FILL, TRANSITION 

FILL, PERVIOUS SHELL 

Cu. Yd. 

Cu. Yd. 

Cu. Yd. 

Cu. Yd. 

Cu. Yd. 

Cu. Yd. 

Cu. Yd. 

Cu. Yd. 

B-1 ( R e v i s e d )  



~~cwog-83-B-0016 (Am. 1 )  

u n i t  Estimated 
Unit  P r i c e  - Amount 

I tern 
No. - 

Estimated 
Q u a n t i t y  Descr ip t ion  

FILL, TOE 

FILL, MISCELLANEOUS 

ADDITIONAL ROLLING 

GRAVEL D R A I N  

STONE, TYPE I 

STONE, TYPE I1 

STONE, TYPE I11 

GROUTING, STONEWORK 

CON CRETE, CONDUIT 

Cu. Yd. 

Cu. Yd. 

Hours 

Cu. Yd. 

Ton 

Ton 

Ton 

Cu. Yd. 

Cu. Yd. 

CON CRETE, OUTLET 
CHANNEL S I L L  13 Cu. Yd. 

CONCRETE, SPILLWAY SILL 36 Cu. Yd. 

INTAKE STRUCTURE 1 Job L.S. 

ENERGY DISSIPATOR 1 Job L.S. 

CONCRETE PLUG (LEAN MIX) 
( a )  FIRST 300 Cu. Yd. 300 Cu. Yd. 
( b )  OVER 300 Cu. Yd. 100 Cu. Yd. 

CON CRETE, DENTAL 
( a )  FIRST 1000 Cu. Yd. 1,000 Cu. Yd. 
( b )  OVER 1000 Cu. Yd. 750 Cu. Yd. 

GROUT, SLURRY 
( a )  FIRST 500 Cu. F t .  500 Cu. F t .  
( b )  OVER 500 Cu. F t .  500 Cu. F t .  

OPTION NO. 1 

PORTLAND CEMENT 8,400 C w t  . 
OPTION NO. 2 

PORTLAND CEMENT 7,100 C w t  . 
POZZOLAN, TYPE N OR F 1,300 Cwt . 

OPTION NO. 3 

PORTLAN D-POZZOLAN 8,400 C w t  . - 
CEMEhT 

B-2 ( R e v i s e d )  



DACWO~-83-B-0016 (Am. 1 )  

I tern E s t i m a t e d  U n i t  E s t i m a t e d  
No. D e s c r i p t i o n  Q u a n t i t y  U n i t  P r i c e  Amount 

0 37. STEEL RE INFORCEMENT 

18. WATE RSTOP 

2 4 0  T o n  

4 0 0  L i n .  F t .  

39. FOUNDATION DRILLING 
AND GROUTING 

( a )  MOBILIZATION AND 
DEMOBILIZATION 1 Job  L.S. 

( b )  DRILLING EXPLORATORY 
GROUT HOLES 350 Lin .  F t .  

( c )  DRILLING GROUT HOLES 9 , 1 0 0  L i n .  F t .  

( d )  P IPE FOR GROUT HOLES 5 0 0  L i n .  Ft,. 

( e )  DRILL SET-UPS 
(1 )  GROUT HOLES 3 7 0  E a c h  
2 EXPLORATORY GROUT 

HOLES 4 E a c h  

( f )  ' PRESSURE TESTING 1 7 5  H o u r  

(g) GROUT PUMP CONNECTIONS 375 E a c h  

( h )  PLACING GROUT 2 , 5 0 0  S a c k  

4 0 .  P I P E  GATE, OUTLET WORKS 1 E a c h  

4 1 . DRIVE GATE 

4 2 .  DOUBLE DRIVE GATE 

1 E a c h  

2 E a c h  -- 

43.  REINFORCED CONCRETE CULVERT, 
DIKE NO. 1 1 J o b  L.S.  

4 4 .  CORRUGATED METAL P I P E ,  24 INCH 60 LIN. F t .  

45 .  CORRUGATED METAL P I P E ,  36 INCH 6 0  L i q .  F t .  

46. CORRUGATED METAL P I P E ,  48  INCH 6 6 0  L i n . F t .  

4 7 .  METAL END SECTIONS FOR 36"  CMP 2 E a c h  

48. METAL END SECTIONS FOR 24" CMP 2 E a c h  

4 9 .  AGGREGATE BASE, ROAD 2 , 4 0 0  CU. Yd. 

50. ASPHALT CONCRETE PAVEMENT 2 , 8 0 0  T o n  

B - 3  ( R e v i s e d )  



DACw09-83-B-0016 ( A m .  1 )  

I tem 
No. D e s c r i p t i o n  

51.  5 '  CHAIN L I N K  FENCE 

52. GUTTER 

5  3. GUARDRAIL 

54. LOG BARRIER 

55. PROJECTSIGN 

56. HYDROLOGIC FACILITIES 

57. STAFF GAGES AND MONUMENT 

58. G A G I N G  STATION BRIDGE 

59. TOPSOILING 

60. LANDSCAPE STONE 

61. DESERT GRAVEL 

62. DESERT VARNISH FINISH 

63. CONCRETE STAIN 

64. SEEDING 

65. PLANTING 

E s t i m a t e d  
Q u a n t i t y  

76,000 

4 ,800 

4 50 

38 

1  

1  

1 

1  

23,000 

11,300 

4,100 

4 ,500  

3  30 

50 

1  

Uni t  

Lin.  F t .  

L in .  F t .  

Lin .  F t .  

L i n .  F t .  

J o b  

J o b  

J o b  

J o b  

Cu. Yd. 

Cu. Yd. 

Cu. Yd. 

Gal. 

Gal.  

Acre 

J o b  

U n i t  
P r i c e  

- 

L  .S. 

L.S. 

L.S. 

L.S. 

L.S. 

E s t i m a t e d  
A m o u n t  

TOTAL ESTIMATED AMOUNT $ 

NOTE: A l l  e x t e n s i o n s  o f  t h e  u n i t  p r i c e s  shown w i l l  be  s u b j e c t  t o  v e r i f i c a t i o n  by 
t h e  Government. I n  case o f  v a r i a t i o n  between t h e  u n i t  p r i c e  and t h e  
e x t e n s i o n ,  t h e  u n i t  p r i c e  w i l l  be c o n s i d e r e d  t o  be t h e  bid .  

I f  a b id  o r  m o d i f i c a t i o n  t o  a b i d  based on u n i t  p r i c e s  is submitter? which 
p r o v i d e s  f o r  a lump sum a d j u s t m e n t  to  t h e  t o t a l  e s t i m a t e d  c o s t ,  t h e  
a p p l i c a t i o n  of t h e  lump sum a d j u s t m e n t  t o  each u n i t  p r i c e  i n  t h e  b i d d i n g  
s c h e d u l e  must be s t a t e d .  I f  it is n o t  s t a t e d ,  t h e  b i d d e r  a g r e e s  t h a t  t h e  
lump sum a d j u s t m e n t  s h a l l  be a p p l i e d  on a  p r o  r a t a  b a s i s  t o  e v e r y  u n i t  
p r i c e  i n  t h e  b i d d i n g  s c h e d u l e .  

Amounts and p r i c e s  s h a l l  be  i n d i c a t e d  i n  e i t h e r  f i g u r e s  o r  words ,  not  both .  

B i d s  s h a l l  be s u b m i t t e d  on a l l  i t e m s  o f  one o r  more s c h e d u l e s .  

Y 
8 - 4  ( R e v i s e d )  
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I,, wrga/;rrfed prorrrrur~e, , t r .  "hiK ' z n d  "hrdder"  sl>~rll he r o t z i r r u c d  10 ,t,ezrn "offer" u ~ d  "qlfpror." 
T h e  b i d d e r  m a k e s  t h e  f o l l o w i n g  represencat iocis a n d  ce r t i f i ca t i on5  as a p a r t  o f  t h e  b ~ d  identified 

abotc. ( C h r i k  r ,ppropr i i r~e  ho.~cr . )  

I. SMAI.1. IiIISINESS 

~ I C ,  L:] is, r j  s t r 3 a ~ ~  I,,,,,,ICS, WW,,$I,. ( A  5 n ~ b : , ~ ~  f>t,~ir,c,, c , ~ ~ ~ ~ c r ~ >  ti,, ~ ~ c , ~ ~ x l s c ~  <,I c t r e < v ~ e , l t  

a concern, includinlr #IS a f i l i ~ ~ t ~ s ,  i r . l~#ch i, indrpc#tdrrvcly o\rttcd .aa~l r,pcmtcd. I$ not rlo!r~in;~nr in rhc- iic.ld of o { w ~ -  
<$on5 in  which i t  is h i d d i i ~ g  or, G o v e r ~ ~ m c t ~ r  conil-;trrr, snrl cat)  hirrhcr quali l) crrxler t l l r  r r i t r i t a  cotlcerttit~p !number o f  

ernployrcr, nvrrapc ,~onual  rccript5, or orhcr iriceria ;I, prcsrrihcd lhy rhe Small U u r i n c ~ r  Adm,nirrra:ir,n. f:nr additional 
i,tfomlstion rce ~,,vernine rc,gel;~til,tl\ .,l rh<. Small l3(,sinvc\ Aclmin%\rr.ttic,n ( I '  ('TR P:*rr 121 ) )  

~ ~ .. . . . . . .- . .- ... - 
2 .  h4 IN<)K l ' lS  13~!5lNl:S5 l ~ N ' l ' l ~ K l ~ I < l S ~ ~  -.__-- -- 

H e  U is. U is nor a ihltnority hu\iner\ enrcrpr~rc. A nunority lh~~ , , i s~~ :<s  v ~ t t e r p r i > ~  ~ ~ ~ i n k ~ ~ s .  :kt l r ~ s c  so 
i i ~ . n i , d  l h t t ~ i ~ ~ ~ ~ s ~ ~ s ,  11 l<l,)\t 5 1  percent 01' 
I ! i  " , i  ,rCl,,f, ,,,I,,,~,c,, 

8idiiiw. A ~ ~ l c r i ~ i l t i . B 5 k i ~ ~ ~ ~ ~ : , ,  acid A m t r ~ ~ . t r ~  

- 

3 .  (;ON'I'INGENT F F t  

4.  N P E  OF O R G A N I Z A T I O N  

Hc operarer a, a n n i n d i v i d u a l . O  par rncr rhrp ,n  joint vcrxrurc .~<orpora t ios~,  i nco rpo r~ r rd  in Srarr of 

5. INDI I 'ENI>ENI '  PHI<:I: D 1 T I : l l h ~ l N A ' I ' I O N  

l a )  By rubrnirrion o f  r h u  hid, each bidder crrrihr,. and in  rhc case of a ioinr hid carh part" thereto ccrrl i l r ,  A ,  i<, h t r  

own organization, that in connection wi th thi, procuremen,: 
I I )  The  prices i n  rhir  h id  have beet, arrived a t  indrpcndrnr ly.  without conrultntnoo. ~on~ tnu ,~~cac ion .  c,r ;,grc-~ 

wwfn~, (or the p t n r ~ ~ u v  01 rc\tr ict~n&: c ~ ~ ~ r n p c t ~ t ~ ~ ~ ~ ~ ,  a\ t o  'uny tmaclcr cclarnnfl %ucl> prtcc< -IUII m y  <tr l~cr . l ~ ~ ~ l ~ l c ~  <vr m~11a 

A , , !  '~"lpcti,',r. 
( I )  [inlcrs othrnv, \e required by la-,. t h r  prices u h ~ c h  h a \ c  hrcn quorcd 1 8 ,  rh,, btd ha\.? nor hcrn knou ing l )  

dirclorcd hy the bidder and w i l l  not koox ing l )  he di\closrd hy the hiddcr pr io r  ro oprntny. in  the car? <,1' n hld. or 

prior to in thc of a l>roposrl. direcrly or indircrt ly to any orhrr hfiddrr or to any cc,mprrla,r. and 

( \ )  N o  attempt ha, hrcn mndc or  uill hs nlndc hy d ~ c  bidclrr ru indo<r any c,tl>rr pcrsc,,> c,r flrlrl rc, \uhm.r c,r 
I I V <  t o  ,uhmnc 4 hid  for the purpose of rrrtr icrlny ronrpctitwn 

f h l  l . ~ h  pcrron signinp, chi- h id  certifier that: 
( I I Hc i s  the person i n  rhr hrdder', orpanizaraoo r r rponr ih l r  wirhln rhar organization lor  rhc dc<lslon r s  rn cllc 

jmcr*  being h ~ d  herein .and that loc has not pnrrtciparcd. and ulll nor pan8<>parc, i n  an) a c r t o n  ronrrrry rc, (,II(I) 
rhror,gh ( ' , ) ( 2 )  ahovr: <,r 

( 2 )  ( 1 )  H e  i s  znoc i h r  person the hxddrr'r organczarion rrrponrchlr u.sth~n rhar organwarton lo r  the decarlon 
a r  to the prtcr, hrong h ~ d  hrrcxn bur char hc has been authorized in  wr~t in l :  to a c t  a s  agent lor the prru,n5 rcrpon- 
\ i h l r  lo r  ~ u c h  ~ I r c i s l on  in ccrri lg#n*: ghat ruch pcr,c,n\ lnavr not pan~<ipatcd. and will nor parc~ctpatr. ~n a n y  action 
conrrdry to ( ' 1 )  ( I )  through (a) ( 1 )  above, and rr their agcor doc' hcrrhy $0 ccrtsly: .tnd (ail he ha, not p.grurip.iltcd. 

and wxll not particil,rlc, in  a n y  accictn contrary to (I,) ( I  ) r l>rough ( . r )  ( 3 )  ahc,uc 
I t )  This crrrif ica~ion i \  nor appl icrhlr  8 0  a lorciyn hiddcr auhmiwnrlg a b ~ d  fur a k<,nrmrr which rcrjt~lrcr l,t~rl,,rlllailcc 

or dclivcry ourridv the l ln i rcd Srurr*, i t s  porrcrrtonr. and Pucrro Rm,. 
Id) A b id  wnll not he con,idcn.d for award whcr r  ( r r l  I I ) .  ( ' 0  1 4 1 .  or ( h )  shrnr.  h r *  h r r n  dclrcrd <,r in<,diticd 

Whrrc  ( u )  ( 2 )  nhove, has hrcn deleted or modhhcd. the h ~ d  w i l l  nor hr con~rdcr rd  f o r  a w a r d  un len  the hsddcr lurnlshrr 
w i th  the b id  a signed sratcmcnt which sets lor th i n  derail the circumrtancrr o f  rhr  da\clo\urr and the head of rhr azenrv. ~" ~ , .  
or his designee, determiner chat ruch dirc lorurr  wa\ nor made ld r  rhc purpose of rcstrbcrlnp, competition. 

~-~ -~ . . ~ . . ~ .  ~ .. . ~~~ m ~~~ - 
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A l t e r a t i o n s  t o  Standard Form 19-0, REPRESENTATIONS AND CERTIFICATTONS 

Delete  I tem No. 2,  MINORITY BUSINESS ENTERPRISE and i n s e r t  t h e  fo l lowing:  

2. SMALL DISADVANTAGED BUSINESS CONCERN ( 1980 AUC ) . 
I '  ( a )  The o f f e r o r  r e p r e s e n t s  t h a t  he j is, is n o t ,  a  smal l  bus iness  

concern owned and c o n t r o l l e d  by s o c i a l l y  and economical ly  d isadvantaged 
i n d i v i d u a l s .  The term "small bus iness  concern" means a  smal l  bus iness  a s  de f ined  
pursuant  t o  S e c t i o n  3 o f  t h e  Small  Business  Act and r e l e v a n t  r e g u l a t i o n s  
promulgated pursuant t h e r e t o .  The term "small  bus iness  concern  owned and 
c o n t r o l l e d  by s o c i a l l y  and economically d isadvantaged i n d i v i d u a l s "  means a  small  
bus iness  concern- 

( 1 )  t h a t  is a t  least 51 per  centum owned by one o r  more s o c i a l l y  and 
economically d isadvantaged i n d i v i d u a l s ;  o r ,  i n  t h e  c a s e  of any p u b l i c l y  owned 
b u s i n e s s ,  a t  least  51 per  centum o f  t h e  s t o c k  of  which is owned by one o r  more 
s o c i a l l y  and economically d isadvantaged i n d i v i d u a l s ;  and 

( 2 )  whose management and d a i l y  bus iness  o p e r a t i o n s  a r e  c o n t r o l l e d  by one o r  
more such i n d i v i d u a l s .  

( b )  The o f f e r o r  s h a l l  presume t h a t  s o c i a l l y  and economically d isadvantaged 
i n d i v i d u a l s  i n c l u d e  Black Americans, Hispanic  Americans, Nat ive  Americans ( i . e .  
American I n d i a n s ,  Eskimos, A l e u t s ,  and Na t ive  Hawai ians) ,  Asian-Pacif ic  Americans 
(1.e. U.S. c i t i z e n s  whose o r i g i n s  a r e  from Japan,  China,  t h e  P h i l i p p i n e s ,  Vietnam, 
Korea, Samoa, Guam, t h e  U.S. T r u s t  T e r r i t o r i e s  of  t h e  P a c i f i c ,  Northern Marianas,  
Laos, Cambodia, and Taiwan), and o t h e r  m i n o r i t i e s  o r  any o t h e r  i n d i v i d u a l s  found 
t o  be disadvantaged by t h e  Small  Business  Admin i s t ra t ion  pursuant  t o  S e c t i o n  8 ( a )  
of  t h e  Small Business  Act. 

Dele te  Item No. 3, CONTINGENT FEE, and insert  t h e  fo l lowing:  

3. CONTINGENT FEE (1974 APR) . 
The Of fe ro r /Quote r  r e p r e s e n t s  and c e r t i f i e s  as p a r t  o f  h i s  p roposa l /quo ta t ion  
t h a t :  (Check a l l  a p p l i c a b l e  boxes or b locks ) .  

( a )  He h a s ,  h a s  n o t ,  employed o r  r e t a i n e d  any company o r  person ( o t h e r  
than a f u l l  t ime,  bona f i d e  employee working s o l e l y  f o r  t h e  o f f e r o r / q u o t e r )  t o  
s o l i c i t  o r  s e c u r e  t h i s  c o n t r a c t ,  and (b) he r - l  h a s ,  h a s  n o t ,  pa id  o r  agreed t o  
pay any company o r  person ( o t h e r  than  a  f u l l - t i m e b o n a  f i d e  employee working 
s o l e l y  f o r  t h e  o f f e r o r / q u o t e r )  any fee, commission, pe rcen tage ,  o r  brokerage i'ec 
cont ingent  upon or r e s u l t i n g  from t h e  award of t h i s  c o n t r a c t ;  and a u r e e s  t o  
f u r n i s h  informat ion r e l a t i n g  t o  ( a )  and ( b )  above, a s  requested by t h e  Cont rac t ing  
O f f i c e r .  (For i n t e r p r e t a t i o n  o f  t h e  r e p r e s e n t a t i o n ,  i n c l u d i n g  t h e  term "bona f i d e  
employee", see  Code o f  Federa l  Regula t ions .  T i t l e  41, Subpar t  1-1.5.) 

I f  t h e  o f f e r o r / q u o t e r ,  by checking t h e  a p p r o p r i a t e  box provided t l ~ e r e f o r ,  has 
represented t h a t  he has employed o r  r e t a i n e d  a  company o r  person ( o t h e r  than a 
fu l l - t ime  bona f i d e  employee working s o l e l y  f o r  t h e  o f f e r o r / q u o t e r )  t o  s o l i c i t  o r  
secure  t h i s  c o n t r a c t ,  o r  t h a t  he has paid  o r  agreed t o  pay any f e e ,  comminsion, 
percentage,  o r  brokerage f e e  t o  any company o r  person con t ingen t  upon o r  r e s u l t i n g  
from t h e  award o f  t h i s  c o n t r a c t ,  he s h a l l  f u r n i s h ,  i n  d u p l i c a t e ,  a  complete 
Standard Form 119, C o n t r a c t o r ' s  Sta tement  of Contingent o r  Other  Fees. I f  
o f f e r o r / q u o t e r  has prev ious ly  fu rn i shed  a  completed Standard Form 119 t o  t h e  
o f f i c e  i s s u i n g  t h i s  s o l i c i t a t i o n ,  he may accompany h i s  p roposa l /quo ta t ion  w i t h  n 

s igned s t a tement  ( a )  i n d i c a t i n g  when such completed form was p rev ious ly  furni.shed, 
( b )  i d e n t i f y i n g  by number t h e  p rev ious  s o l i c i t a t i o n  o r  c o n t r a c t ,  i f  any,  i n  
connect ion wi th  which such form was submi t t ed ,  and ( c )  r e p r e s e n t i n g  t h a t  the  
s ta tement  i n  such form is a p p l i c a b l e  t o  t h i s  p roposa l /quo ta t ion .  

( APR 82 ) 



Standard Form 19-B, REPRESENTATIONS AND CERTIFICATIONS ( c o n t i n u e d )  

The bidder  makes t h e  fo l lowing  r e p r e s e n t a t i o n s  and c e r t i f i c a t i o n s  a s  a p a r t  of  t h e  
b id  i d e n t i f i e d  h e r e i n b e f o r e .  (Check a p p r o p r i a t e  boxes). 

10. WOMEN-OWNED BUSINESS (1981 JUL). 
Thrx o f f e r o r  r e p r e s e n t s  t h a t  t h e  Firm s u b m i t t i n g  t h i s  o f f e r  n is, 1 7 i s  not, 

a women-owned business .  A wmen-owned buaioesa  is a bus iness  t h a t  ( i )  is a t  l e a s t  
51 percent  owned by a woman o r  women who a r e  U.S. c i t i z e n s  and who a l s o  c o n t r o l  
and o p e r a t e  thu  bus iness ;  and ( i i )  is a small bus iness  a s  de f ined  pursuant t o  
S e c t i o n  3 of t h e  Small  Business  Act and r e l e v a n t  r e g u l a t i o n s  promulgated pursuant  
t h e r e t o .  C o n t r o l  i n  t h i s  con tex t  means e x e r c i s i n g  t h e  power tc make po l i cy  
decisions." Operate i n  tinis c o n t e x t  means being a c t i v e l y  involved i n  t h e  day-to- 
day management. 

1 1 .  PERCENT FOREIGN CONTENT (1978 SEP). 
Approximately pe rcen t  of  t h e  proposed c o n t r a c t  p r i c e  r e p r e s e n t s  f o r e i g n  

con ten t  o r  e f f o r t .  

2 HANDICAPPED ORGANIZATIONS ( 198 1 SEP) . 
The Of fe ro r  c e r t i f i e s  t h a t  it is [ j is ,rot 1 1 an o r g a n i z a t i o n  e l i g i b l e  f o r  

assistance under s e c t i o n  7 ( h )  of  t h e  Small Business  Act (15 USC 636) .  An Of fe ro r  
c e r t i f y t n g  i n  t h e  a f f i r m a t i v e  is e l i g i b l e  t o  p a r t i c i p a t e  i n  any r e s u l t a n t  
c o n t r a c t s  hereunder o r  any p a r t  t h e r e o f  a s  if he were a smal l  bus lnass  concern a s  
elsewhere def ined i n  t h e  s o l i c i t a t i o n .  An o r g a n i z a t i o n  t o  be e l i g i b l e  under 
secLlon 7 ( h )  of the  Small  Business  Act must be one ( i )  organized under t h e  laws of  
the  United S t a t e s  o r  any s t a t e ;  ( i i )  opera ted  i n  t h e  i n t e r e s t  o f  handicapped 
i n d i v i d u a l s ;  ( i i i)  t h e  n e t  income o f  which does not  i n u r e  i n  whole o r  p a r t  t o  t h e  
b e n e f i t  of any s h a r e h o l d e r  o r  o t h e r  i n d i v i d u a l ;  ( i v )  t h ? t  c ~ m p l i e s  w i t h  any 
a p p l i c a b l e  occupa t iona l  h e a l t h  and s a f e t y  s t a n d a r d  p r e s c r i b e d  by t h e  S e c r e t a r y  of  
Labor; ( v )  t h a t ,  dur ing  t h e  f i s c a l  y e a r  i n  which it b i d s  upon a s e t - a s i d e ,  employs 
handicapped i n d i v i d u a l s  f o r  not  l e s s  than 75 per  c e n t  o f  t h e  IMn-hW~rs requ i red  
f o r  t h e  product ion o r  p r o v i s i o n  o f  commodities o r  s e r v i c e s ;  and ( v i )  t h a t  can 
q u a l i f y  under t h e  a d d i t i o n a l  c r i te r ia  p r e s c r i b e d  i n  S e c t i o n  118.11, SBA Rules and 
Regu la t ions ,  13 CFR 118.11. For purposes of t h i s  c l a u s e ,  t h e  term "handicapped 
i n d i v i d u a l "  means a person who has  a p h y s i c a l ,  mental ,  o r  emotional  impairment, 
d e f e c t ,  a i l m e n t ,  d i s e a s e ,  o r  d i s a b i l i t y  o f  a permanent n a t u r e  which i n  any way 
limits t h e  s e l e c t i o n  o f  any t y p e  o f  employment f o r  which t h e  person would 
otherwise  be q u a l i f i e d  o r  q u a l i f i a b l e .  
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CONSTRUCTION CONTRACT 
(See i n s t r u c t i o n s  o n  reverse)  

CONTRACT FOR (Work to be perlormad) 

CONTRICT 110 

DlTrOFCOIITRACT 

Rev LAD Nov. 70 -- 
NLME INOAODRfSSOFCOHTRlCTOR 

-- 
COHTRhCT PRlCL (Expras. in words and Rdurcs )  

- 
CHECK APPROPRIATE BOX 

n I"d,",d".I 

L3 Partnur ,h#p  

J<,,",  V.C.~". .  
0 (orporrtvrn ~nrorpurarrd in ihr  

stale of 

T h e  Un i t ed  Stater o f  Amer ica (hereinaf ter  cal led the Government ) ,  represented b y  the  Contract ing 
Off icer execut ing t h i r  contract, and the indiv idual ,  partnership, jo in t  venture, o r  corpora t ion  named 
&hove (hereinafter called the Contractor) ,  mutua l l y  agree t o  per fo rm this conrract i n  rrr icr accordance 
w i th  the General Provisions. and the fo l lowing designated specifications, schedules.draainp,, and 
condit ions: 

D<PAIITMTHT OR AGENCY 

WORK SWILL BE S T A R ~ ~ O  WORK WALL BE COMPLETED 



Al1rrs~io111. The fol ldwing aItqrations were made in  this contract before i t  war signed by the 
parties heretd: 

u 
* 

- 

I n  witness whereof, the parties h t te to  have executed this cont r rc i  as o f  the date entered on the fir51 
page hereof. 

THE UNITED STATES OF AMERICA CONTRACTOR 

BY (Nam. dl Conmoror) 

(om~i.r tar.) BY (Siln.fur.) 

nth) 
., . ,, ~ ~~ ,~ . . ~, . . , ,  . 

I N S I R U C T I O N S  

I .  The fu l l  name and business address o f  the Cokitractor must be inserted in  the space provided on 
the face of  the form. The Contractor s h a l l  sign i n  the space provided above wi th  his usual signature 
and typewrite or print his name under the signature. 

2. An  officer o f  a corporation, a member of  a partnership, or an agent signing for the Contractor 

shall place his signature and title after the word "By" under the dame o f  the Contractor. A contract 
executed by an attorney or agent on behalf o f  the Contractor shall be accompanied by two authenticated 
copier o f  h i s  power o f  tttorney o r  other evidence o f  his authority t o  act on behalf o f  the C~~ntractot .  

Y I GO",.**,*. P"I"1I"G O,,,', I.'D 1 1 - 1 1 1 1 1 1 - 1  



INDEX OF GENERAL PROVISIONS 
(construction Contract) 
Edition of 29 July 1980 

~efinitions 

Definitions 

Specifications and Drawings 

Changes 

Differing Site conditions 

Termination for Default-Damages for Delay-Time Extensions 

Disputes 

Payments to Contractor 

Assignment of Claim* 

Material and Workmmship 

Inspection and Acceptance 

Superintendence by Contractor 

Permits and ~esponsibilities 

Conditions Affecting the Work 

Other Contracts 

Shop Drawings 

Use and Possession Prior to Completion 

Suspension of Work 

Termination for Convenience of the Government-Construction 

Pricing of Adjustments 

Patent Indemnity 

Additional Bond Security 

Examination of Records by Comptroller General 

Buy American Act 

Equal Opportunity 

(29 Jul 80) 1 (const. Gen. Prov. )(Alt.) 



Covenant Against Contingent Fees 

Officials Not to Benefit 

Convict Labor 

Utilization of Small Business and Small Disadvantaged Business Concerns 

Federal, State and Local Taxes 

Davis-Bacon Act - 

Contract Work Hours and Safety Standards Act-Overtime Compensation 

Apprentices and Trainees 

Payrolls and Basic Records 

Compliance with Copeland Regulations 

Withholding of Funds 

Subcontracts 

Contract Termination-Debarment 

~isputes concerning Labor Standards 

Contractor Inspection System 

Gratuities 

Subcontracting Plan for Small Bueiness and Small Disadvantaged Business 
Concerns (Formally ~dvertised) 

Notice and Assistance Regarding Patent and Copyright Infringement 

43. Authorization and Consent 

44. Composition of Contractor 

45. Site Investigation 

46. Protection of Existing Vegetation, Structuree, Utilities, and 
Improvements 

47. Operations and Storage Areas 

48. Modification Proposals-Price Breakdown 

49.  Subcontractors 

50. Cleaning Up 

51. Additional Definitions 
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Accident Prevention 

Government Inspectors 

Rights in Shop Drawings 

Affirmative Action for Disabled Veterans and Veterans of the Vietnam Era 

Value ~n~ineering Incentive--Construction 

Affirmative Action for Handicapped Workers 

Clean Air and Water 

Notice to the Government of Labor Disputes 

Contract Prices-Bidding Schedule 

Priorities, Allocations, and Allotments 

Price Reduction for Defective Cost or Pricing Data-Piice Adjustments 

Interest 

Audit by Department of Defense 

Subcontractor Cost or Pricing Data-Price Adjustments 

Government-Furnished Property (Short Form) 

Government Property (Fixed Price) 

Variations in Estimated Quantities 

Progress Charts and Requirements for Overtime Work 

Certification of Requests for Adjustment or Relief Exceeding $100,000 

Affirmative Action Compliance Requirements for Construction 

Utilization of Women-Owned Business Concerns (over $10,000) 

Environmental Litigation 
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GENERAL PROVISIONS 
(construction Contract) 
(Edition of 29 July 1980) 

Issued By: Department of the Army, Corps of Engineers 

(~eneral Provisions 1 through 29 and 30 through 38 are those prescribed by the 
General Services Administration in Standard Form 23-A, April 1975 edition and 
Standard Form 194, January 1979 edition, respectively, as amended pursuant to 
the latest revisions of the Defense Acquisition Regulation and Engineer 
Contract Instructions, ER 1180-1-1.) 

1.1 DEFINITIONS 
(The following clause is applicable if the procurement instrument 

identification number is prefixed by the letters "DACW") 
(a) The term "head of the agency" or "Secretary" as used herein means the 

Secretary of the Army; and the term "his duly authorized representativeo' means 
the Chief of Engineers, Department of the Army, or an individual or board 
designated by him. 

(b) The term "Contracting Officer" as used herein means the person 
executing this contract on behalf of the Government and includes a duly 
appointed successor or authorized representative. (DAR 7-602.1 6 ECI 7-070) 

1.2 DEFINITIONS (1964 JUN) 
(The following clause is applicable if the procurement instrument 

identification number is prefixed by the letters "DACA") 
(a) The term "head of the agency" or "Secretary" as used herein means the 

Secretary, the Under Secretary, any Assistant Secretary, or any other head or 
assistant head of the executive or military department or other Federal 
agency; and the term "his duly authorized repreaentative" means any person or 
persons or board (other than the Contracting officer) authorized to act for 
the head of the agency or the Secretary. 

(b) The term "Contracting Officer" as used herein means the person 
executing this contract on behalf of the Government and includes a duly 
appointed successor or authorized representative. (DAR 7-602.1) 

2. SPECIFICATIONS AND DRAWINGS (1964 JUN) 
The Contractor shall keep on the work a copy of the drawings and 

specifications and shall at all times give the Contracting Officer access 
thereto. Anything mentioned in the specifications and not shown on the 
drawings, or shown on the drawings and not mentioned in the specifications, 
shall be of like effect as if shown or mentioned in both. In case of 
difference between drawings and specifications, the specifications shall 
govern. In case of discrepancy either in the figures, in the drawlngn, or in 
the specifications, the matter shall be promptly submitted to the Contracting 
Officer, who shall promptly make a determination in writing. Any adjustment 
by the Contractor without such a determination shall be at his own risk and 
expense. The Contracting Officer shall furnish from time to time auch detail 
drawings and other information as he may consider necessary, unless otherwise 
provided. (DAR 7-602.2) 

3. CHANGES (1968 PEB) 
(a) The Contracting Officer may, at any time, without notice to the 

sureties, by written order designated or indicated to be a change order, make 
any change in the work within the general scope of the contract, including but 
not limited to changes: 
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( i )  i n  t h e  s p e c i f i c a t i o n s  ( i n c l u d i n g  drawings and des igns ) ;  
( i i )  i n  the  method o r  manner of  performance o f  t h e  work; 
( i i i )  i n  t h e  Government-fumished f a c i l i t i e s ,  equipment, m a t e r i a l s ,  

s e r v i c e s ,  o r  s i t e ;  o r  
( i v )  d i r e c t i n g  a c c e l e r a t i o n  i n  t h e  performance of  t h e  work. 

( b )  Any o t h e r  w r i t t e n  o r d e r  o r  an o r a l  o r d e r  (which terms a s  used i n  t h i s  
paragraph ( h )  s h a l l  inc lude  d i r e c t i o n ,  i n s t r u c t i o n ,  i n t e r p r e t a t i o n  o r  
de te rmina t ion)  from the Cont rac t ing  O f f i c e r ,  which causes  any such change, 
s h a l l  be t r e a t e d  a s  a change o r d e r  under t h i s  c l a u s e ,  provided,  c h a t  t h e  
Contractor  g i , e s  t h e  Cont rac t ing  O f f i c e r  w r i t t e n  n o t i c e  s t a t i n g  t h e  d a t e ,  
r i r c r~mqtances ,  and source  of  t h e  o r d e r  and t h a t  t h e  C o n t r ~ c t o r  r egards  t h e  - 
c , r r l r r  a s  a change o rde r .  

( c )  Except a s  h e r e i n  provided,  no o r d e r ,  s t a t ement ,  o r  conduct o f  t h e  
Cont rac t ing  O f f i c e r  s h a l l  be t r e a t e d  a s  a change under t h i s  c l a u s e  o r  e n t i t l e  
the  Cont rac to r  t o  an e q u i t a b l e  adjus tment  hereunder .  - 

( d )  I f  any change under t h i s  c l a u s e  causes  an  i n c r e a s e  o r  decrease  i n  t h e  
C o n t r a c t o r ' s  c o s t  o f ,  o r  the t i m e  r e q u i r e d  f o r ,  t h e  performance o f  any p a r t  of  
the  work under t h i s  c o n t r a c t ,  whether o r  n o t  changed by any o r d e r ,  an 
e q u i t a b l e  adjustment s h a l l  be  made and t h e  c o n t r a c t  modified i n  w r i t i n g  
accordingly:  Provided however, That  excep t  f o r  c la ims based on d e f e c t i v e  
s p e c i f i c a t i o n s ,  no c l a i m  f o r  any change under ( b )  above s h a l l  be allowed f o r  
any c o s t s  incur red  more than  20 days b e f o r e  t h e  Cont rac to r  g ives  w r i t t e n  
n o t i c e  a s  t h e r e i n  requ i red :  And provided f u r t h e r ,  That i n  t h e  c a s e  of  
d e f e c t i v e  s p e c i f i c a t i o n s  f o r  which t h e  Governmenr i s  r e s p ~ . r s i b l e ,  t h e  
e q u i t a b l e  adjustment s h a l l  inc lude  any inc reased  c o s t  reasonably  incur red  by 
t h e  Cont rac to r  i n  a t t empt ing  t o  comply wi th  such d e f e c t i v e  s p e c i f i c a t i o n s .  

( e )  I f  the  Cont rac to r  i n t e n d s  t o  a s s e r t  a  c l a i m  f o r  an  e q u i t a b l e  
adjustment under t h i s  c l a u s e ,  he must ,  w i t h i n  30 days a f t e r  r e c e i p t  of  a 
w r i t t e n  change o rde r  under ( a )  above o r  the  f u r n i s h i n g  of  s w r i t t e n  n o t i c e  
under ( b )  above, submit t o  t h e  Cont rac t ing  O f f i c e r  a w r i t t e n  s ta tement  s e t t i n g  
f o r t h  the  genera l  n a t u r e  and monetary e x t e n t  o f  such c la im,  u n l e s s  t h i s  per iod 
is extended by t h e  Government. The s t a t ement  o f  c la im hereunder may be 
included i n  the  n o t i c e  under ( b )  above. 

( f )  No c l a i m  by the  Cont rac to r  f o r  an  e q u i t a b l e  adjustment hereunder 
s h a l l  he allowed i f  a s s e r t e d  a f t e r  f i n a l  payment under t h i s  c o n t r a c t .  (DAR. 
7-602.3) 

4 .  DIFFERING SITE CONDITIONS (1968 FEB) 
( a )  The Cont rac to r  s h a l l  promptly,  and b e f o r e  such c o n d i t i o n s  a r e  

d i s t u r b e d ,  n o t i f y  t h e  Cont rac t ing  O f f i c e r  i n  w r i t i n g  of:  ( 1 )  subsur face  o r  
l a t e n t  p h y s i c a l  c o n d i t i o n s  a t  t h e  s i te  d i f f e r i n g  m a t e r i a l l y  from those  
i n d i c a t e d  i n  t h i s  c o n t r a c t ,  o r  ( 2 )  unknown p h y s i c a l  c o n d i t i o n s  a t  the  s i t e ,  of  
an unusual  n a t u r e ,  d i f f e r i n g  m a t e r i a l l y  from those  o r d i n a r i l y  encountered and 
g e n e r a l l y  recognized a s  i n h e r i n g  i n  work o f  t h e  c h a r a c t e r  provided f o r  i n  t h i s  
c o n t r a c t .  The Cont rac t ing  O f f i c e r  s h a l l  promptly i n v e s t i g a t e  t h e  c o n d i t i o n s ,  
and i f  he f i n d s  t h a t  such c o n d i t i o n s  do m a t e r i a l l y  s o  d i f f e r  and cause an 
i n c r e a s e  o r  dec rease  i n  t h e  C o n t r a c t o r ' s  c o s t  o f ,  o r  t h e  t i o e  requ i red  f o r ,  
performance of  any p a r t  o f  t h e  work under t h i s  c o n t r a c t ,  whether o r  no t  
changed a s  a r e s u l t  of  such c o n d i t i o n s ,  an  e q u i t a b l e  adjustment s h a l l  be  made 
and the c o n t r a c t  modified i n  w r i t i n g  accord ing ly .  

( b )  No c la im of  t h e  Cont rac to r  under t h i s  c l a u s e  s h a l l  be  allowed u n l e s s  
the  Cont rac to r  h a s  g iven t h e  n o t i c e  r e q u i r e d  i n  ( a )  above; provided,  however, 
the  time p r e s c r i b e d  t h e r e f o r  may be  extended by t h e  Government. 

( c )  No c l a i m  by t h e  Cont rac to r  f o r  an e q u i t a b l e  adjus tment  hereunder 

( 2 9  J u l  80) 2 (cons t .  Gen. Prov.) 



she l l  be allowed i f  asser ted a f t e r  f in s1  payment under t h i s  contract.  (DAR 
7-602.4) 

5 .  TERMINATION FOR DEFAULT - DAMAGES FOR DELAY - TIME EXTENSIONS (1969 AUG) 
( a )  I£ the Contractor refuses or  f a i l s  t o  prosecute the work, or  any 

separable par t  thereof ,  with such di l igence as  w i l l  insure i t s  completion 
within the time spec i f ied  i n  t h i s  cont rac t ,  or any extension thereof ,  o r  f a i l s  
to complete sa id  work within such time, the Government may, by wr i t ten  not ice 
to the Contractor,  terminate h i s  r i g h t  t o  proceed with the work or  such pa r t  
of  the work as  to  which there has been delay. In  such event the Government 
mny take over the work and prosecute the same to  completion, by contract  o r  
otherwise, and may take possession of and u t i l i z e  i n  completing the work such 
mnter ia l s ,  appliances, and plant as  may be on the s i t e  of the work and 
necessary therefor .  Whether or  not the Contractor 's r i g h t  t o  proceed with the 
work i s  terminated, he and h i s  s u r e t i e s  s h a l l  be l i a b l e  fo r  any damage t o  the 
Government r e su l t ing  from h i s  re fusa l  o r  f a i l u r e  t o  complete the work within 
the spec i f ied  time. 

( b )  I f  fixed and agreed l iquidated damages are  provided i n  the contract  
and if the Government so terminates the  Contractor 's r i g h t  t o  proceed, the 
r e su l t ing  damage w i l l  cons is t  of such l iquidated damages u n t i l  such reasonable 
time a s  may be required for  f i n a l  completion of the work together with any 
increased costs  occasioned the Government i n  completing the work. 

( c )  I f  fixed and agreed l iquidated damages are  provided i n  the contract  
and i f  the Government does not so terminate the Contractor 's  r i g h t  t o  proceed, 
the r e su l t ing  damage w i l l  cons is t  of such l iquidated damages u n t i l  the work i s  
completed or  accepted. 

(d)  The Contractor 's  r i g h t  t o  proceed s h a l l  not be so terminated nor the 
Contractor charged with r e su l t ing  damage i f :  

(1 )  The delay i n  the completion of the work a r i s e s  from 
unforeseeable causes beyond the control  and without the f a u l t  or  negligence of 
the Contractor,  including but  not r e s t r i c t e d  to ,  ac t s  of God, ac t s  of the 
public enemy, ac ts  of the Government i n  e i t h e r  i t s  sovereign or  contractual  
capaci ty,  ac ts  of another contractor  i n  the performance of a contract  with the 
Government, f i r e s ,  floods, epidemics, quarantine r e s t r i c t i o n s ,  s t r i k e s ,  
f r e igh t  embargoes, unusually severe weather, o r  delays of subcontractors or  
suppl ie rs  a r i s ing  from unforeseeable causes beyond the control  and without the 
f a u l t  o r  negligence of both the Contractor and such subcontractors o r  
suppl ie rs ;  and 

( 2 )  The Contractor,  within 10 day8 from the beginning of any such 
delay (unlees the Contracting Officer  grants  a fur ther  period of time before 
the date of f i n a l  payment under the cont rac t ) ,  n o t i f i e s  the Contracting 
Officer  i n  wri t ing of the causes of delay. The Contracting Officer  s h a l l  
a sce r t a in  the f ac t s  and the extent  of the delay and extend the time for  
completing the work when, i n  h i s  judgment, the findings of f ac t  j u s t i fy  such 
an extension, and h i s  f indings of f a c t  s h a l l  be f i n a l  and conclusive on the 
p a r t i e s ,  subject  only to  appeal as  provided i n  the  "Disputes" clause of t h i s  
contract .  

( e )  I f ,  a f t e r  not ice of  termination of the Contractor 's r i gh t  to  proceed 
under the provisions of t h i s  clause,  it i s  determined for  any reason tha t  the 
Contractor was not i n  de fau l t  under the provisions of t h i s  clause,  or  t ha t  the 
delay was excusable under the provisions of t h i s  clause,  the r i g h t s  and 
obl igat ions of the pa r t i e s  s h a l l ,  i f  the cont rac t  contains a clause providing 
for  termination for  convenience of  the Government, be the same as i f  the 
not ice of  termination had been issued pursuant t o  such clause. I f ,  i n  the 
foregoing circumstances, t h i s  contract  does not contain a clause providing for  
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termination for  convenience of the Government, the contract  s h a l l  be equitably 
adjusted t o  compensate for  such termination and the contract  modified 
accordingly; f a i l u r e  t o  agree to  any such adjustment s h a l l  be a dispute 
concerning a question of f a c t  within the meaning of the clauae of t h i e  
contract  e n t i t l e d  "Disputes." 

( f )  The r ighta  and remedies of the Government provided i n  t h i s  clause are 
i n  addition to  any other  r i g h t s  and remedies provided by law or  under t h i s  
contract .  

(g)  As used i n  paragraph ( d ) ( l )  of t h i s  clause,  the term "subcontractors 
or suppliers"  mans  subcontractors or  suppl ie rs  a t  any t i e r .  (DAR 7-602.5) - 
6. DISPUTES (1980 JUN) 

( a )  This contract  i s  subject  t o  the Contract Disputes Act of 1978 (P.L. 
95-563). 

(b)  Except a s  provided i n  the Act, a l l  disputes  a r i s ing  under or  r e l a t ing  - 
to t h i s  contract  a h a l l  be resolved i n  accordance with t h i s  clause. 

( c )  ( i )  A s  used herein,  "claim" means a wr i t ten  demand or  asser t ion  by 
one of the p a r t i e s  eeeking, as  a matter of r i g h t ,  the payment 
of money, adjustment or  i n t e rp re t a t ion  of contract  terms, or 
other r e l i e f ,  a r i s ing  under or  r e l a t ing  t o  t h i s  contract .  
However, a wr i t ten  demand by the contractor  seeking the 
payment of money i n  excesa of $50,000 i s  not a claim u n t i l  
c e r t i f i e d  i n  accordance with (d) below. 

( i i )  A voucher, invoice, or  other rout ine r e y e s t  fo r  y a p e n t  t ha t  
i s  not i n  dispute when submitted is not a claim for  the 
purposes of the Act. However, where such submission i s  
subsequently disputed e i t h e r  as  to  l i a b i l i t y  or  amount or  not 
acted upon i n  a reasonable time, it may be converted t o  a 
claim pursuant t o  the Act by complying with the sl~Lmission and 
c e r t i f i c a t i o n  requirements of t h i e  clause. 

( i i i )  A claim by the contractor  s h a l l  be made i n  wri t ing and 
submitted to  the contract ing o f f i c e r  fo r  decision. A claim by 

a 
the Government against  the contractor  s h a l l  be subject  t o  a 
decision by the Contracting Officer .  

(d)  For contractor  c l a i m  of more than $50,000, the contractor  s h a l l  
submit with the claim a c e r t i f i c a t i o n  t h a t  the claim is made i n  good f a i t h ;  
the supporting data  are  accurate and complete t o  the beat  of the cont rac tor ' s  
knowledge and b e l i e f ;  and the amount requested accurately r e f l e c t s  the 
cont rac t  adjustment for  which the contractor  bel ieves the Government i s  
l i ab le .  The c e r t i f i c a t i o n  s h a l l  be executed by the contractor  i f  an 
individual .  When the contractor  i s  not an individual ,  the c e r t i f i c a t i o n  s h a l l  
be executed by a senior  company o f f i c i a l  i n  charge a t  the cont rac tor ' s  plant 
or  locat ion involved, o r  by an o f f i c e r  or  general partner  of the contractor  
having over-all  r e spons ib i l i t y  fo r  the conduct of the cont rac tor ' s  a f f a i r e .  

( e )  For contractor  c l a i m  of $50,000 or  l e s s ,  the Contracting Officer  
must, i f  requested i n  wr i t ing  by the cont rac tor ,  render a dcciaion within 60 
days of the request.  For contractor  c e r t i f i e d  c l a i m  i n  excess of $50,000 the 
Contracting Officer  must decide the  claim within 60 days or  not i fy  the 
contractor  of the date  when the decis ion w i l l  be made. 

( f )  The Contracting Of f i ce r ' s  decision s h a l l  be f i n a l  unleas the 
contractor  appeals or  f i l e s  a s u i t  as  provided i n  the Act. 

(g) I n t e r e s t  on the amount found due on a contractor  claim s h a l l  be paid 
from the date the cont rac t ing  o f f i c e r  receives the claim, or  from the date 
payment otherwise would be due, i f  such date i s  l a t e r ,  u n t i l  the date of 
payment . 
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(h) The Contractor s h a l l  proceed d i l i g e n t l y  with performance of t h i s  
cont rac t ,  pending f i n a l  reso lu t ion  of any requeat fo r  r e l i e f ,  claim, appeal or  
act ion a r i s ing  i n d e r  the  cont rac t ,  and comply with any decision of the 
Contracting Officer .  (DAR 7-103.12(a)) 

7 .  PAYMENTS TO CONTRACTOR (1979 MAR) 
( a )  The Government w i l l  pay the cont rac t  pr ice  as  here inaf te r  provided. 
(b)  The Government w i l l  make progress payments monthly as  the work 

proceeds, or  a t  more frequent i n t e r v a l s  a s  determined by the Contracting 
Of f i ce r ,  on est imates  approved by the. Contracting Officer .  I f  requested by 
the Contracting Of f i ce r ,  the Contractor s h a l l  furnish a breakdown of the t o t a l  . contract  p r i ce  showing the  amount included there in  fo r  each ~ r i n c i p a l  category 
of  the work, i n  such d e t a i l  as  requested, t o  provide a bas is  for  determining 
progress payments. In the  preparat ion of est imates  the  Contracting Off icer ,  
a t  h i s  d iscre t ion ,  may authorize material  del ivered on the s i t e  and - preparatory work done t o  be taken i n t o  consideration. Material del ivered t o  
the Contractor a t  locat ions other  than ehe s i t e  may a l so  be taken i n t o  
considerat ion (1 )  if such considerat ion i s  upec i f ica l ly  authorized by the 
cont rac t  and (2 )  i f  the Contractor furnishes sa t i s f ac to ry  evidence tha t  he has 
acquired t i t l e  to  such mater ia l  and t h a t  i t  w i l l  be u t i l i z e d  on the work 
covered by t h i s  contract .  

( c )  In  making such progress paymente, there s h a l l  be retained 10 percent 
of  the estimated amount u n t i l  f i n a l  completion and acceptance of the contract  
work. However, i f  the Contracting Officer  f inds  t h a t  s a t i s f ac to ry  progress 
was achieved during any period fo r  which a progress payment is t o  be made, he 
may authorize such payment t o  be made i n  f u l l  without re ten t ion  of a 
percentage. Also, whenever the work i s  subs t an t i a l ly  complete, the  
Contracting Officer  s h a l l  r e t a i n  an amount he considers adequate fo r  the 
protect ion of the Government, and, a t  h i s  d i sc re t ion ,  may release t o  the 
Contractor a l l  or a portion of any excess amount. Furthermore, on completion 
and acceptance of each separate  bui lding,  public work, or  other d iv is ion  of 
the cont rac t ,  on which the pr ice  is s t a t ed  separa te ly  i n  the cont rac t ,  payment 
may be made therefor  without re ten t ion  of a percentage. 

(d )  A l l  mater ial  and work covered by progress payments made s h a l l  
thereupon become the so le  property of the  Government, but  t h i s  provision s h a l l  
not be construed as  r e l i ev ing  the Contractor from the so le  r e spons ib i l i t y  for  
a l l  mater iel  and work upon which payments have been made or  the r e s to ra t ion  of 
any damaged work, o r  as  waiving the r i g h t  of the Government t o  require  the 
fu l f i l lment  of a l l  of the  terms of the contract .  

( e )  The Contractor s h a l l ,  upon request,  be reimbursed fo r  the e n t i r e  
amount of premiums paid fo r  performance and payment bonds ( including 
coinsurance and reinsurance agreements, when applicable)  a f t e r  furnishing 
evidence of f u l l  payment to  the surety.  

( f )  Upon completion end acceptance of a l l  work, the amount due the 
Contractor under t h i s  cont rac t  s h a l l  be paid upon the presentatLon of a 
properly executed voucher and a f t e r  the Contractor s h a l l  have furnished the 
Government with a re lease  of a l l  claims against  the Government a r i s ing  by 
v i r t u e  of t h i s  cont rac t ,  other  than c l a i m  i n  s t a t ed  amounts as  may be 
spec i f i ca l ly  excepted by the  Contractor from the  operation of the release.  I f  
the con t rac to r ' s  claim t o  amounts payable under the contract  has been assigned 
under the Assignment of Claims Act of  1940, as  amended (31  U.S.C. 203, 41 
U.S.C. IS),  a r e l ease  may a l so  be required of the assignee. (DAR 7-602.7) 

8. ASSIGNMENT OF CLAIMS (1976 OCT) 
( a )  Pursuant t o  the provisions of the Assignment of Claims Act of  1940, 

a s  emended (31 U.S.C. 203, 41 U.S.C. 151, i f  t h i s  contract  provides fo r  
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payments aggregating $1,000 or more, claims for moneys due or to become due 
the Contractor from the Government under this contract may be assigned to 8 
bank, trust company, or other financing institution, including any Rederal 
lending agency, and may thereafter be further assigned and reassigned to any 
such institution. Any such assignment or reassignment shall cover all mounts 
payable under this contract and not already paid, and shall not be m d e  to 
more than one perty, except that any such assignment or reassignment may be 
made to one party as agent or trustee for two or more parties participating in 
such financing. Unless otherwise provided in this contract, payments to 
assignee of any moneys due or to become due under this contract shall not, to 
the extent provided in said Act, as amended, be subject to reA-v~ction or 
setoff. (The preceding sentence applies only if this contract is made in time 
of war or national emergency as defined in aaid Act and ie with the Department 
of Defense, the General Services Administration, the Energy Research and 
Dpvelopment Administration, the National Aeronautics and Space Administration, 
the Federal Aviation Administration, or any other department or agency of the 
United States designated by the President pursuant to Clause 4 of the 
provision of section 1 of the Assignment of Claims Act of 1940, as amended by 
the Act of May 15, 1951, 65 Stat. 41.) 

(b) In no event ahall copies of this contract or of any plans, 
specifications, or other similar documents relating to work under this 
contract, if marked "Top Secret," "Secret," or "Confidential," be furnished to 
any assignee of any claim arising under this contract 5. to any ather person 
not entitled to receive the same. However, a cqpy of any part or all of this 
contract so marked may be furnished, or any information contained therein may 
be disclosed, to such assinnee uDon the ~rior written authorization of the 
Contracting officer. (DAR 7-602.8)' 

9. MATERIAL AND WORKMANSHIP (1964 JUN) 
(a) Unless otherwise specifically provided in this contract, all 

equipment, material, and articles incorporated in the work covered by this 
contract are to be new and of the most suitable grade for the purpose 
intended. Unless otherwise specifically provided in this contract, reference 
to any equipment, material, article, or patented process, by trade name, make, 
or catalog number, shall be regarded as establishing a standard of quality and 
shall not be construed as limiting competition, and the Contractor may, at hie 
option, use any equipment, material, article, or process which, in the 
judgment of the Contracting Officer, is equal to that named. The Contractor 
shall furnish to the Contracting Officer for his approval the name of the 
manufacturer, the model number, and other identifying data and information 
respecting the performance, capacity, nature, and rating of the machinery and 
mechanical and other equipment which the Contractor contemplates incorporating 
in the work. When required by this contract or when called for by the 
Contracting Officer, the Contractor ahall furnish the Contracting Officer for 
approval full information concerning the material or articles which he 
contemplatee incorporating in the work. When so directed, samples shall be 
submitted for approval at the Contractor's expense, with all shipping chargee 
prepaid. Machinery, equipment, material, and articles installed or used 
without required approval shall be at the risk of subsequent rejection. 

(b) All work under this contract shall be performed in a skillful and 
workmanlike manner. The Contracting Officer may, in writing, require the 
Contractor to remove from the work anv e w l o ~ e e  the Contractinn Officer deem . - 
incompetent, careleaa, or otherwise objectionable. (DAR 7-602.9j 
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10. INSPECTION AND ACCEPTANCE (1976 OCT) 
( a )  A l l  work (which term includes but  is not r e s t r i c t e d  t o  mater ia l s ,  

workmanship, and manufacture and fabr ica t ion  of components) s h a l l  be subject  
to  inspection and t e s t  by the Government a t  a l l  reasonable times and a t  a l l  
places pr ior  to  acceptance. Any such inspect ion and t e s t  is for  the so le  
benef i t  of the Government and s h a l l  not r e l i eve  the Contractor of the 
respons ib i l i ty  of  providing qua l i ty  control  measures t o  assure tha t  the  work 
S t r i c t l y  complies with the contract  requirements. No inspection or  t e s t  by 
the Government s h a l l  be construed a s  cons t i t u t ing  o r  implying acceptance. 
Inspection or  t e s t  s h a l l  not r e l i eve  the Contractor of responsibility f o r  
damage to  or  loss  of the mater ia l  p r io r  t o  acceptance, nor i n  any way a f f e c t  
the continuing r igh t s  of the Government a f t e r  acceptance of the completed work 
under the terms of  paragraph ( f )  of  t h i s  clause,  except a s  hereinabove 
provided. 

(b)  The Contractor s h a l l ,  without charge, replace any material  or  cor rec t  
any workmanship found by the  Government not t o  conform t o  the contract  
requirements, unless i n  the public i n t e r e s t  the Government consents t o  accept 
such material  or  workmanship with an appropriate adjustment i n  contract  
pr ice.  The Contractor s h a l l  promptly segregate and remove re jec ted  material  
from the premises. 

( c )  I f  the Contractor does not promptly replace re jec ted  material  or 
cor rec t  rejected workmanship, the  Government (1) may, by contract  or  
otherwise, replace such material  or  cor rec t  such workmanship and charge the 
cost  thereof to  the  Contractor,  o r  (2)  may terminate the  Contractor 's r i g h t  t o  
proceed i n  accordance with the clause of t h i s  contract  e n t i t l e d  "Termination 
fo r  Default - Damages f o r  Delay - Time Extensions." 

(d)  The Contractor s h a l l  furnish promptly, without addi t ional  charge, a l l  
f a c i l i t i e s ,  labor ,  and mater ia l  reasonably needed for  performing such safe  and 
convenient inspection and t e s t  as  may be required by the Contracting Officer .  
A l l  inspection and t e s t  by the Government s h a l l  be performed i n  such manner as  
not unnecessarily t o  delay the work. Special ,  f u l l  s i ze ,  and performance 
t e s t s  s h a l l  be performecl as  described i n  t h i s  contract .  The Government 
reserves the r i g h t  t o  charge t o  the Contractor any addit ional  cost of 
inspection o r  t e s t  when material  or  workmanship is not ready a t  the  time 
specif ied by the Contractor for  inspection or t e s t  or  when reinspect ion or  
r e t e s t  i s  necessi tated by p r i o r  re jec t ion .  

(e )  Should i t  be considered necessary o r  advisable by the Government a t  
any time before acceptance of the e n t i r e  work t o  make an examination of work 
already completed, by removing o r  tear ing  out  same, the Contractor s h a l l ,  on 
request ,  promptly furnish a l l  necessary f a c i l i t i e s ,  labor and material .  I f  
such work is found to  be defec t ive  or  nonconforming i n  any material  respect ,  
due t o  the f a u l t  of the  Contractor or  h i s  aubcontractora, he s h a l l  defray a l l  
the expenses of such examination and of  s a t i s f ac to ry  reconstruction. I f ,  
however, such work i s  found t o  meet the requirements of the cont rac t ,  an 
equitable adjustment s h a l l  be made i n  the contract  pr ice  t o  compensate the 
Contractor fo r  the addi t ional  serv ices  involved i n  such examination and 
reconstruct ion and, i f  completion of the work has been delayed thereby, he 
s h a l l ,  i n  addit ion,  be granted a su i t ab le  extension of time. 

( f )  Unless otherwise provided i n  t h i s  cont rac t ,  acceptance by the 
Government s h a l l  be made as  promptly as  prac t icable  a f t e r  completion and 
inspection of a l l  work required by t h i s  contract ,  o r  t ha t  portion of the work 
tha t  the Contracting Off icer  determines can be accepted separately.  
Acceptance s h a l l  be f i n a l  and conclusive except a s  regards l a t en t  defec ts ,  
f raud,  or  such gross mistakes a s  may amount t o  fraud or  as  regards the 
Government's r i g h t s  under any warranty or  guarantee. (DAR 7-602.11) 
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11. SUPERIN~ENDENCE BY CONTRACTOR ( 1976 OCT) 
The Contractor, at all times during performance and until the work is 

coldpleted and accepted, shall give his personal superintendence to the work or 
have on the work a competent superintendent, satisfactory to the Contracting 
Officer and witn authority to act for the Contractor. (DAR 7-602.12) 

12. PERMITS AND RESPONSIBILITIES (1964 JUN) 
The Contrkctor shall, without additional expense to the Goverl~ment, be 

tesponaible f r  obtaining any necedsary liceneea and permits, and for 
complying with any applicable Federal, State, and municipal laws, codes, and 
regulations, in connection with the prosecution of the work. He shall be 
similarly reaponsible for all damages to persons or property that occur as a 
tesult of his fault or negligence. He shall take proper safety and health 
brecautions to protect the work, the workers, the public, and the property of - 
othets. He shall also be responsible for all materials delivered and work 
performed until completion and acceptance of the entire contruction work, 
except for any completed unit of construction thereof which theretofore may 
have been accepted. (DAR 7-602.13) 

13. CONDITIONS AFFECTING THE WORK ( 1964 JUN) 
The Contractor shall be reaponeible for having taken steps reasonably 

necessary to ascertain the nature and location of the work, and the general 
and local conditions which can affect the work or ths cost thereof. eny 
failure by the Contractor to do so will not relieve him from responsibil~ty 
for successfully performing the work without additional expense to the 
Covernment. The Government asswnes no responsibility for any understanding or 
representations concerning conditions made by any of its officera or agents 
prior to the executioa of this contract, unless auch underatanding or 
representations by the Government are expressly stated in the contract. (DAR 
7-602.14) 

14. OTHER CONTRACTS (1964 JUN 
The Covernment may undertake or award other contracts for additional work, 

and the Contractor shall fully cooperate with such other contractors and 
Government employees and carefully fit his own work to such additional work as 
may be directed by the Contracting Officer. The Contractor shall not commit 
or permi t any act which will interfere with the performance of work by any 
other contractor or by Government employees. (DAR 7-602.15) 

15. SHOP DRAWINGS (1976 OCT) 
(a) The term, "shop drawings", includes drawings, diagrams, layouts, 

schematics, descriptive literature, illustrations, ochedules, performance and 
teat data; and similar materials furnished by the Contractor to explain in 
detail specific portions of the work required by the contract, 

(b) If this contract requires shop drawings, the Contractor shall 
coordinate all such drawings, and review them for accuracy, completeness, and 
compliance with contract requirements and shall indicate his approval thereon 
as evidence of auch coordination ahd review. Shop drawings submitted to the 
Contracting Officer without evidence of the Contractor's approval may be 
returned for resubmiasion. The Contracting Officer will indicate his approval 
or disapproval of the shop drawings and if not approved as submitted shall 
indicate his reasons therefor. Any work done prior to such approval shall be 
at the Contractor's risk. Approval by the Contracting Officer shall not 
relieve the Contractor from responsibility for any errors or omissions in such 
drawings, nor from responsibility for complying with the requirements of this 
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cont rac t ,  except with respec t  t o  va r i a t ions  described and approved i n  
accordance with (c )  below. 

( c )  I f  shop drawings show va r i a t ions  from the contract  r e q u i r e ~ e n t a ,  the 
Contractor s h a l l  describe such va r i a t ions  i n  wr i t ing ,  separate  from the 
drawings, a t  the time of submission. I f  the Contracting Officer  approves any 
such var ia t ionca) ,  he s h a l l  issue an appropriate  contract  modification, except 
t h a t ,  i f  the va r i a t ion  is minor and does not involve a change i n  p r i ce  or i n  
time of performance, a modification need not be issued. 

(d)  The Contractor s h a l l  submit t o  the Contracting Officer  fo r  approval 
four copies (unless  otherwise indicated herein)  of a l l  shop drawings as  cal led 
fo r  under the various headings of these spec i f ica t ions .  Three s e t s  (unless 
otherwise indicated herein)  of a l l  shop drawinga w i l l  be retained by the 
Contracting Off icer  and one s e t  w i l l  be returned t o  the Contractor. (DAR 
7-602.54(a)) 

16. USE AND POSSESSION PRIOR TO COMPLETION (1976 OCT) 
The Government s h a l l  have the  r i g h t  t o  take possession of o r  use any 

completed or  p a r t i a l l y  completed pa r t  of the work. P r io r  t o  such possession 
or  use,  the  Contracting Off icer  s h a l l  furnish the  Contractor an itemized l is t  
of work remaining t o  be performed or  corrected on such portions of  the pro jec t  
as  are  to  be possessed o r  used by the  Government, provided t h a t  f a i l u r e  t o  
l ist  any item of work s h a l l  not r e l i eve  the Contractor of r e spons ib i l i t y  fo r  
compliance with the terms of the  cont rac t .  Such possession or  use s h a l l  not 
be deemed an acceptance of any work under the contract .  While the Government 
has such possession or  use ,  t h e  Contractor,  notwithstanding the provisions of 
the clause of t h i s  contract  e n t i t l e d  "Permits and Respons ib i l i t ies , "  s h a l l  be 
rel ieved of the r e spons ib i l i t y  for  the  loss or  damage t o  the work r e su l t ing  
from the Government's poeaession or use. I f  such pr ior  possession or  use by 
the Government delays the progress of the work or  causes addit ional  expense to  
the Contractor,  an equi tab le  adjustment i n  the contract  pr ice or the time of 
completion w i l l  be made and the contract  s h a l l  be modified i n  wri t ing 
accordingly. (DAR 7-602.39) 

17. SUSPENSION OF WORK (1968 FEB) 
( a )  The Contracting Officer  may order the Contractor i n  wr i t ing  t o  

suspend, delay, or  i n t e r rup t  a l l  or  any pa r t  of the work for  such period of 
time a s  he may determine t o  be appropriate for  the convenience of the 
Government. 

(b) I f  the performance of  a l l  o r  any par t  of the work is, fo r  an 
unreasonable period of time, suspended, delayed, or  in te r rupted  by an ac t  of 
the Contracting Off icer  i n  the administrat ion of t h i s  contract ,  o r  by h i s  
f a i l u r e  to  ac t  within the time spec i f ied  i n  t h i a  cont rac t  (or i f  no time i s  
spec i f ied ,  within a reasonable time), an adjustment s h a l l  be made f n i  any 
increase i n  the cos t  of performance of t h i s  cont rac t  (excluding p r o f i t )  
necessari ly  caused by such unreasonable suspension, delay,  or  in te r rupt ion  and 
the contract  modified i n  wr i t ing  accordingly. However, no adjustment s h a l l  be 
made under t h i s  clauae for  any suspension, delay, or  in te r rupt ion  t o  the 
ex tent  (1)  t h a t  performance would have been so suspended, delayed, o r  
interrupted by any other  cause, including the f a u l t  or negligence of the 
Contractor or  (2)  fo r  which an equitable adjustment is provided fo r  or  
excluded under any other  provision of t h i s  contract .  

(c )  No claim under t h i a  clauae s h a l l  be allowed (1)  fo r  any costa 
incurred more than 20 days before the Contractor s h a l l  have no t i f i ed  the 
Contracting Officer  i n  wr i t ing  of the ac t  or  f a i l u r e  t o  ac t  involved (but t h i s  
requirement s h a l l  not apply as  t o  a claim re su l t ing  from a su8pension order ) ,  
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and ( 2 )  unless the claim, in an amount stated, is asserted in writing as soon 
as practicable after the termination of such suspension, delay. or - .  
inte;ruption, but not later than the date of final- payment under the 
contract. (DAR 7-602.46) 

- 
18. TERMINATION FOR CONVENIENCE OF THE GOVERNMENT-CONSTRUCTION (1974 APR) 

(a )  The performance of work under this contract may be terminated by the 
Government in accordance with this clause in whole, or from time to time in 
part, whenever the Contracting Officer shall determine that such termination 
is in the best interest of the Government. Any such termination shall be 
effected by delivery to the Contractor of a Notice of Termination specifying 
the extent to which performance of work under the contract is terminated, and 

. 
the date upon which such termination becomes effective. 

(b) After receipt of a Notice of Termination, and except as otherwise 
directed by the Contracting Officer, the Contractor shall: 

(i) atop work under the contract on the date and to the extent 
- 

specified in the Notice of Termination; 
(ii) place no further orders or subcontracts for materials, 

services or facilities, except as may be necessary for 
completion of such portion of the work under the contract as 
is not terminated; 

(iii) terminate all orders and subcontracts to the extent that they 
relate to the performance of work terminated by the Notice of 
Termination; 

(iv) assign to the Government, in the manner, at the times, and to 
the extent directed by the Contracting Officer, all of the 
right, title, and interest of the Contractor under the orders 
and subcontracts so terminated, in which case the Government 
shall have the right, in its discretion, to settle or pay any 
or all claims arising out of the termination of such orders 
and subcontracts; 

(v) settle all outstanding liabilitiea and all claim arising out 

a 
of euch termination of orders and subcontracts, with the 
approval or ratification of the Contracting Officer, to the 
extent he may require, which approval or ratification shall b e n  
final for all the purposes of this clause; 

(vi) transfer title and deliver to the Government, in the manner, 
at the times, and to the extent, if any, directed by the 
Contracting Officer, (A) the fabricated or unfabricated parts, 
work in process, completed work, eupplies, and other material 
produced as a part of, or acquired in connection with the 
performance of, the work terminated by the Notice of - 
Termination, and (B) the completed 0.i partially completed 
plans, drawings, information, and other property which, if the 
contract had been completed, would have been required to be 
furnished to the Government; 

(vii) use his best efforts to sell, in the manner, at the times, to 
the extent, and at the price or prices directed or authorized 
by the Contracting Officer, any property of the types referred 
to in (vi) above; provided however, that the Contractor (A) 
shall not be required to extend credit to any purchaser, and 
(B) may acquire any such property under the conditions 
prescribed by and at a price or prices approved by the 
Contracting Officer; and provided further, that the proceeds 
of any such transfer or- disposition shall be applied in a 
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reduction of any payments to be made by the Government to the 
Contractor under this contract or shall otherwise be credited 
to the price or cost of the work covered by this contract or 
paid in such other manner as the Contracting Officer may 
direct; 

(viii) complete performance of such part of the work as shall not 
have been terminated by the Notice of Termination; and 

(ix) take such action as may be necessary, or as the Contracting 
Officer may direct, for the protection and preservation of the 
property related to this contract which is in the possession 
of the Contractor and in which the Government has or may 
acquire an interest. 

At any time after expiration of the plant clearance period, as defined in 
Section VIII, Defense Acquisition Regulation, as it may be amended from time 
to time, the Contractor may submit to the Contracting Officer a list, 
certified as to quantity and quality, of any or all items of termination 
inventory not previously disposed of, exclusive of items the disposition of 
which has been directed or authorized by the Contracting Officer, and may 
request the Government to remove such items or enter into a storage agreement 
covering them. Not later than fifteen (15) days thereafter, the Government 
will accept title to such items and remove them or enter into a storage 
agreement covering the same; provided, that the liat submitted shall be 
subject to verification by the Contracting Officer upon removal of the items, 
or if the items are stored, within forty-five ( 4 5 )  day6 from the date of 
submission of the list, and any necessary adjustment to correct the list as 
submitted shall be made prior to final settlement. 

(c) After receipt of a Notice of Termination, the Contractor shall submit 
to the Contracting Officer his termination claim, in the form and with 
certification prescribed by the Contracting Officer. Such claim shall be 
submitted promptly but in no event later than one year f r m  the effective date 
of termination, unless one or more extensions in writing are granted by the 
Contracting Officer, upoa request of the Contractor made in writing within 
such one year period or authorized extension thereof. However, if the 
Contracting Officer determines that the facta justify auch action, he may 
receive and act upon any such termination claim at any time after such one 
year period or any extension thereof. Upon failure of the Contractor to 
submit his termination claim within the time allowed, the Contracting Officer 
may determine, on the basis of information available to him, the amount, if 
any, due to the Contractor by reason of the termination and shall thereupon 
pay to the Contractor the amount so determined. 

(d) Subject to the provisions of paragraph (c), the Contractor and the 
Contracting Officer may agree upon the whole or any part of the amount or 
amounts to be paid to the Contractor by reason of the total or partial 
termination of work pursuant to this clause, which amount or amounts may 
include a reasonable allowance for profit on work done; provided, that such 
agreed amount or amounts, exclusive of settlement costs, ahall not exceed the 
total contract price as reduced by the amount of payments otherwise made and 
as further reduced by the contract price of work not terminated. The contract 
shall be amended accordingly, and the Contractor shall be paid the agreed 
amount. Nothing in paragraph (e) of this clause, prescribing the amount to be 
paid to the Contractor in the event of failure of the Contractor and the 
Contracting Officer to agree upon the whole amount to be paid to the 
Contractor by reason of the termination of work pursuant to this clause, ahall 
be deemed to limit, restrict, or otherwise determine or affect the amount or 
amounta which may be agreed upon to be paid to the Contractor pursuant to this 
paragraph (dl. 
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( e )  In the event of the f a i l u r e  of the  Contractor and the Contracting 
Officer  to  agree, a s  provided i n  paragraph (d ) ,  upon the whole amount to  be 
paid t o  the Contractor by reason of the termination of work pursuant t o  t h i s  
clause, the Contracting Officer  s h a l l  pay t o  the Contractor the amounts 
determined by the Contracting Officer  a s  follows, but without duplicat ion of 
any amounts agreed upon i n  accordance with paragraph (d):  

( i )  with respect  t o  a l l  contract  work performed pr ior  t o  the 
e f f e c t i v e  da te  of the Notice of Termination, the t o t a l  
(without duplicat ion of any items) o f :  
(A) the cost of such work; 
(B) the cos t  of s e t t l i n g  and paying claims ar i s ing  out of  

the termination of work under subcontracts or  orders 
as  provided i n  paragraph (b) (v)  above, exclusive of 
the amounts paid o r  payable on account of supplies or 
mater ia l s  del ivered o r  serv ices  furnished by the - 
subcontractor p r io r  t o  the e f f ec t ive  date  of  the 
Notice of Termination of  Work under t h i s  cont rac t ,  
which amounts s h a l l  be included i n  the cost  on account 
of which payment i s  made under (A) above; and 

(C) a sum, as  p r o f i t  on (A) above, determined by the 
Contracting Officer  pursuant t o  8-303 of the Defense 
Acquisition Regulation, i n  e f f e c t  as  of the date of 
execution of t h i s  cont rac t ,  to  be f a i r  and reasonable; 
provided, however, t h a t  i f  i t  appears tha t  the 
Contractor would have sustained a loss  on the e n t i r e  
cont rac t  had i t  been completed, no p r o f i t  s h a l l  be 
included or  allowed under t h i s  subdivision (C) and an 
appropriate adjustment s h a l l  be made reducing the 
amount of the set t lement  t o  r e f l e c t  the indicated r a t e  
of loss ;  and 

( i i )  the reasonable coat of the preservat ion and protect ion of 
property incurred pursuant t o  paragraph ( b ) ( i x ) ;  and any other  

a 
reasonable cos t  inc identa l  t o  termination of work under t h i s  
cont rac t ,  including expense inc identa l  to  the determination of  
the amount due t o  the Contractor as  the r e s u l t  of the 
termination of work under t h i s  contract .  The t o t a l  sum t o  be 
paid t o  the Contractor under ( i )  above s h a l l  not exceed the 
t o t a l  cont rac t  p r i ce  a s  reduced by the amount of payments 
otherwise made and as  fur ther  reduced by the contract  pr ice  of 
work not terminated. Except fo r  normal spoi lage,  and except 
to  the extent  t h a t  the Government s h a l l  have otherwise 
expressly assumed the r i s k  of l o s s ,  there s h a l l  be excluded 
from the amounts payable t o  the Contractor under (i! above, 
the f a i r  value, as  determined by the Contracting Off icer ,  of 
property which is destroyed, l o s t ,  s to len ,  or  damaged so a s  t o  
become undeliverable t o  the Government, or to  a buyer pursuant 
t o  paragraph ( b ) ( v i i ) .  

( f )  Costs claimed, agreed to,  o r  determined pursuant t o  ( c ) ,  (d) ,  ( e ) ,  
and ( i )  hereof s h a l l  be i n  accordance with Section XV of the Defense 
Acquisition Regulation as  i n  e f f e c t  on the date  of t h i s  contract .  

(g)  The Contractor s h a l l  have the r i g h t  of appeal, under the  clause of  
t h i s  cont rac t  e n t i t l e d  "Disputes", from any determination made by the 
Contracting Officer  under paragraph ( c ) ,  ( e ) ,  or  ( i )  hereof ,  except t h a t  i f  
the Contractor has f a i l ed  to  submit h i s  claim within the time provided i n  
paragraph ( c )  or  ( i )  hereof ,  and has f a i l e d  to  request extension of such time, 
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he s h a l l  have no such r i g h t  of appeal. In any case where the  Contracting 
Officer  has made a determination of the amount due under paragraph ( c ) ,  (e)  or  
( i )  hereof ,  the  Government s h a l l  pay t o  the  Contractor t h e  following: (i) i f  
there i s  no r i g h t  of appeal hereunder o r  i f  no timely appeal has been taken, 
the amount so determined by the  Contracting Off icer ,  o r  ( i i )  i f  an appeal has 
been taken, the amount f i n a l l y  determined on such appeal. 

(h) In a r r iv ing  a t  the amount due t h e  Contractor under t h i s  clause there  
s h a l l  be deducted ( i )  a l l  unl iquidated advance or other  payments on account 
theretofore made t o  the  Contractor,  appl icable t o  the  terminated port ion of 
t h i s  cont rac t ,  ( i i )  any claim which the Government may have against  the 
Contractor i n  connection with t h i a  cont rac t ,  and ( i i i )  the agreed p r i ce  f o r ,  
or  the proceeds of s a l e  o f ,  any mater ia l s ,  supplies ,  o r  other  things acquired 
by the  Contractor or  sold,  pursuant t o  the provisions of t h i s  clause,  and not 
otherwise recovered by or  c redi ted  t o  the Government. 

( i )  I f  the termination hereunder be p a r t i a l ,  t h e  Contractor may f i l e  with 
the Contracting Off icer  a claim fo r  an equi tab le  adjustment of the pr ice  o r  
p r i ces  spec i f ied  i n  the contract  r e l a t i n g  t o  the continued port ion of the 
cont rac t  ( t he  portion not terminated by the Notice of Termination), and such 
equitable adjuatment as  may be agreed upon s h a l l  be made i n  such pr ice  or  
pr ices .  Any claim by the Contractor fo r  an equitable adjuatment under t h i s  
clause must be asserted within ninety (90) days from the  e f f ec t ive  date of the 
termination not ice,  unless an extension is granted i n  wr i t ing  by the 
Contracting Officer .  

(j) The Government may from time t o  time, under such t e r m  and conditions 
as  i t  may prescribe,  make p a r t i a l  payments and payment8 on account against  
cos ts  incurred by the Contractor i n  connection with the terminated portion of 
t h i s  contract  whenever i n  the  opinion of the  Contracting Officer  the aggregate 
of such payments s h a l l  be within the amount t o  which the Contractor w i l l  be 
e n t i t l e d  hereunder. I f  the  t o t a l  of  auch payments i s  i n  excess of the amount 
f i n a l l y  agreed or  determined t o  be due under t h i s  clause,  such excess sha l l  be 
payable by the Contractor t o  the  Government upon demand, together with 
i n t e r e s t  computed a t  the r a t e  es tab l i shed  by the Secretary of the Treaeury 
pursuant t o  Public Law 92-41, 85 STAT 97 fo r  the  Renegotiation Board, for  the 
period from the date such excess payment i s  received by the Contractor t o  the 
date  on which such excess is repaid t o  the  Government; provided, however, t h a t  
no i n t e r e s t  s h a l l  be  charged with respect  t o  any such excess payment 
a t t r i b u t a b l e  t o  a reduction i n  the  Contractor 's claim by reason of re ten t ion  
or  other  d ispos i t ion  of termination inventory u n t i l  ten days a f t e r  the date of 
such re ten t ion  or  d ispos i t ion ,  or  such l a t e r  date  as  determined by the 
Contracting Off icer  by reason of the circumstances. 

(k )  Unless otherwise provided f o r  i n  t h i a  cont rac t ,  or  by applicable 
s t a t u t e ,  the Contractor s h a l l  - from the e f f ec t ive  da te  of termination u n t i l  
the expi ra t ion  of three years  a f t e r  f i n a l  set t lement  under t h i s  contract  - 
preserve and make avai lab le  t o  the Government a t  a l l  reasonable times a t  the 
o f f i c e  of the  Contractor but  without d i r e c t  charge t o  the  Government, a l l  h i s  
books, records, documents and other  evidence bearing on the cos ts  and expensee 
of the  Contractor under th i a  cont rac t  and r e l a t i n g  t o  the  work terminated 
hereunder, o r ,  t o  the ex tent  approved by the Contracting Officer ,  photographs, 
microphotographs, or  other  authent ic  reproductions thereof .  (DAR 7-602.29(8)) 

19. PRICING OF ADJUSTMENTS (1970 JUL) 
When costa a re  a f ac to r  i n  any determination of a contract  pr ice  

adjustment pursuant t o  t h e  "Changes" clause or  any other  provision of t h i s  
cont rac t ,  such cos ts  s h a l l  be i n  accordance with Section XV of the Defense 
Acquisition Regulation a s  i n  e f f e c t  on the  date  of t h i s  contract .  (DAR 
7-103.26) 
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20. PATENT INDEMNITY (1964 JUN) 
Except as  otherwise provided, the Contractor agrees t o  indemnify the 

Government and i ts  o f f i c e r s ,  agents,  and employees aga ins t  l i a b i l i t y ,  
including costs  and expenses, fo r  infringemant upon any Let te rs  Patent of the 
United S ta t e s  (except Le t t e r s  Patent  issued upon an appl ica t ion  which is now 
or may hereaf te r  be, fo r  re8sons of na t iona l  s ecu r i ty ,  ordered by the 
Government t o  be kept s ec re t  or  otherwise withheld from issue)  a r i s ing  out of 
the performance of t h i s  contract  or  out  of the use o r  disposal  by or  fo r  the 
account of the  Government of supplies  furnished or  construct ion work performed 
hereunder. (DAR 7-602.16(a)) 

21. ADDITIONAL BOND SECURITY (1976 OCT) 
I f  any sure ty  upon any bond furnished i n  connection with t h i s  cont rac t  

becomes unacceptable to  the Government, o r  i f  any such su re ty  f a i l s  t o  furnish 
repor ts  a s  t o  h i s  f inancia l  condition from time t o  time a s  requested by the  . 
Government, or  i f  the cont rac t  p r i ce  is increased t o  such an extent  t h a t  the  
penal sum of any bond becomes inadequate i n  the opinion of the Contracting 
Off icer ,  the Contractor s h a l l  promptly furnish such addi t ional  secur i ty  as  may 
be required from time t o  time t o  pro tec t  the i n t e r e r t s  of the Government and 
of persona supplying labor or  mater ia l s  i n  t h e  prosecution of the  work 
contemplated by t h i s  contract .  (DAR 7-602.17) 

22. EXAMINATION OF RECORDS BY COMPTROUER GENERAL (1975 JUN) 
( a )  This clause i s  appl icable i f  the amount of t h i s  contract  exceeds 

$10,000 and was entered i n t o  by means of negot ia t ion ,  including small business 
r e s t r i c t e d  adver t i s ing  but  i s  not appl icable i f  t h i s  contract  was entered i n t o  
by meand of  formal advert is ing.  

(b)  The Contractor agrees t h a t  the Comptroller General of the United 
S ta t e s  or  any of h i s  duly authorized representa t ives  s h a l l ,  u n t i l  the 
expi ra t ion  of three years a f t e r  f i n a l  payment under t h i s  contract  o r  such 
l e s se r  time spec i f ied  i n  e i t h e r  Appendix M of t h e  Defense Acquisition 
Regulation or  the Federal Procurement Regulations Par t  1-20, as  appropriate,  
have access t o  and the r i g h t  t o  examine any d i r e c t l y  per t inent  books, 
documents, papers, and records of the Contractor involving t ransact ions 
re la ted  to  t h i s  contract .  

(c )  The Contractor fur ther  agrees t o  include i n  a l l  h i s  rubcontracts 
hereunder a provision t o  the  e f f e c t  t h a t  the  subcontractor agrees t h a t  the 
Comptroller General of the United S ta t e s  o r  any of h i s  duly authorized 
representat ives s h a l l ,  u n t i l  the  expi ra t ion  of three  years a f t e r  f i n a l  payment 
under the subcontract o r  such l e s se r  time spec i f ied  i n  e i t h e r  Appendix M of 
the Defense Acquisition Regulation or  the  Federal Procurement Regulations Part  
1-20, a s  appropriate ,  have access t o  and the r i g h t  t o  exmine  any d i r t c t l y  
per t inent  books, documents, papers,  and recorda of  such rubcontractor,  
involving t ransac t ions  r e l a t e d  t o  the  subcontract.  The term "subcontract" a s  
used i n  t h i s  clause excludes ( i )  purchase orders  not exceeding $10,000 and 
( i i )  subcontracts o r  purchase orders  fo r  public  u t i l i t y  serv ices  a t  r a t e s  
es tab l i shed  fo r  uniform a p p l i c a b i l i t y  t o  the  general  public.  

(d)  The periods of access and examination described in  (b) and ( c )  above 
fo r  records which r e l a t e  t o  ( i )  appealr under t h e  "Disputes" clause of t h i s  
cont rac t ,  ( i i )  l i t i g a t i o n  o r  the settlement of c l a i m  a r i s i n g  out of the 
performance of t h i s  cont rac t ,  o r  ( i i i )  cos t s  and expenres of t h i r  contract  a s  
to  which exception has been taken by the Comptroller General o r  any of h i s  
duly authorized representa t ives ,  s h a l l  continue u n t i l  such appeals,  
l i t i g a t i o n ,  claime or  e x c e ~ t i o n s  have been d i s ~ o a e d  of. (DAR 7-104.15) 
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23. BUY AMERICAN ACT (1966 W T )  
(a) Agreement. In accordance with the Buy American Act (41 U.S.C. 

loa-lOd), the Contractor agrees that only domestic construction material will 
be used (by the Contractor, subcontractors, materialmen, and suppliers) in the 
performance of this contract, except for nondomestic construction material 
listed in the "Nondomestic Construction Materials" clause, if any, of this 
contract. 

(b) Domestic construction material. "Construction material" means any 
article, material, or supply brought to the construction site for 
incorporation in the building or work. An unmanufactured construction 
material is a "domestic construction material" if it has been mined or 
produced in the United States. A manufactured construction material is a 
"domestic construction material" if it has been manufactured in the United 
States and if the cost of its components which have been mined, produced, or 
manufactured in the United States exceeds 50 percent of the cost of all its 
components. "Component" means any article, material, or supply directly 
incorporated in a construction material. 

(c) Domestic component. A component shall he considered to have been 
"mined, produced, or manufactured in the United States" (regardless of its 
source in fact) if the article, material, or supply in which it is 
incorporated was manufactured in the United States and the component is of a 
class or kind determined by the Government to be not mined, produced, or 
manufactured in the United States in sufficient and reasonably available 
commercial quantities and of a satisfactory quality. (DAR 7-602.20) 

24. EQUAL OPPORTUNITY (1978 SEP) 
(If, during any twelve (12) month period (including the 12 months 

preceding the award of this contract), the Contractor has been or is awarded 
Federal contracts and/or subcontracts which have an aggregate value in excess 
of $10,000, the Contractor shall comply with (1) through (7) below. Upon 
request, the Contractor shall provide information necessary to determine the 
applicability of this clause.) 
During the performance of this contract, the Contractor agrees as follows: 

(1) The Contractor will not discriminate against any employee or 
applicant for employment because of race, color, religion, sex, or national 
origin. The Contractor will take affirmative action to ensure that applicants 
are employed, and that employees are treated during employment, without regard 
to their race, color, religion, sex, or national origin. Such action shall 
include but not be limited to the following: Employment, upgrading, demotion, 
or transfer, recruitment or recruitment advertising: layoff or termination, 
rates of pay or other forme of compensation; and selection for training, 
including apprenticeship. The Contractor agrees to post in conspicuous 
places, available to employees and applicants for employment, notices to be 
provided by the Contracting Officer setting forth the provisions of this Equal 
Opportunity clause. 

( 2 )  The Contractor will, in all solicitations or advertisements for 
employees placed by or on behalf of the Contractor, state that all qualified 
applicants will receive consideration for employment without regard to race, 
color, religion, sex, or national origin. 

( 3 )  The Contractor will send to each labor union or representative of 
workers with which he has a collective bargaining agreement or other contract 
or understanding a notice to be provided by the agency Contracting Officer, 
advising the labor union or workers' representative of the contractor's 
commitments under this Equal Opportunity clause and shall post copies of the 
notice in conspicuous places available to employees and applicants for 
employment. 
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(4 )  The Contractor w i l l  comply with a l l  provisions of Executive Order No. 
11246 of  September 24, 1965, as  amended by Executive Order No. 11375 of  
October 13, 1967, and of the r u l e s ,  regulat ions,  and relevant  orders of the 
Secretary of Labor. 

(5)  The Contractor w i l l  furnish a l l  information and repor ts  required by 
Executive Order No. 11246 of September 24, 1965, as amended by Executive Order 
No. 11375 of  October 13, 1967, and by the ru l e s ,  regulat ions,  and orders of 

0 
the Secretary of Labor or  pursuant there to ,  and w i l l  permit access t o  h i s  
books, records, and accounts by the contract ing agency and the Secretary of 
Labor for purposes of inves t iga t ion  t o  a sce r t a in  compliance with such ru l e s ,  
regulat ions and orders.  

(6)  In  the event of the Contractor 's noncompliance with the Equal 
Opportunity clause of t h i s  contract  o r  with any of the sa id  ru l e s ,  
regulat ions,  or  orders ,  t h i s  cont rac t  may be canceled, terminated or  suspended 
i n  whole or  i n  p a r t ,  and the  Contractor may be declared i n e l i g i b l e  for  fur ther  . 
Government cont rac ts  i n  accordance with procedures authorized i n  Executive 
Order No. 11246 of September 24, 1965, as  amended by Executive Order No. 11375 
of October 13, 1967, and such other  sanctions may be imposed and remedies 
invoked as  provided i n  Executive Order No. 11246 of September 24, 1965, as  
amended by Executive Order No. 11375 of October 13, 1967, or  by r u l e ,  
regulat ion,  or  order of the  Secretary of Labor, or  as  otherwise provided by 
I aw. 

(7)  The Contractor w i l l  include the provisions of paragraphs (1)  through 
(7)  i n  every subcontract or  purchase order unless  exempted by r u l e s ,  
regulat ions,  or  orders of the Secretary of Labor issued pursuant t o  Section 
204 of Executive Order No. 11246 of September 24, 1965, a s  amended by 
Executive Order No. 11375 of October 13, 1967, so tha t  such provisions w i l l  be 
binding upon each subcontractor or  vendor. The Contractor w i l l  take such 
ac t ion  with respect  t o  any subcontract or  purchase order as  the contract ing 
agency may d i r e c t  as  a means of enforcing such provisions including sanctions 
for  noncompliance: Provided, however, t h a t  i n  the event the Contractor 
becomes involved i n ,  or i s  threatened with, l i t i g a t i o n  with a subcontractor or  
vendor as a r e s u l t  of such d i r ec t ion  by the contract ing agency, the Contractor 
may request the United S ta t e s  t o  en te r  i n t o  such l i t i g a t i o n  t o  protect  the 
i n t e r e s t s  of the United Sta tes .  (DAR 7-103.18(a)) 

25. COVENANT AGAINST CONTINGENT FEES (1958 JAN) 
The Contractor warrants t ha t  no person or  s e l l i n g  agency has been employed 

or  retained t o  s o l i c i t  or  secure t h i s  contract  upon an agreement o r  
understanding for  a commission, percentage, brokerage, o r  contingent fee,  
excepting bona f ide  employees or  bona f ide  establ ished commercial or  s e l l i n g  
agencies maintained by the Contractor for  the purpose of securing business. 
For breach or  v io l a t ion  of t h i s  warranty the  Government s h a l l  have the r i g h t  
t o  annul t h i s  cont rac t  without l i a b i l i t y  or  i n  i t s  d iscre t ion ,  t o  deduct from 
the contract  pr ice  or  considerat ion,  or  otherwise recover, the f u l l  amount of 
such commiasione, percentage, brokerage or  contingent fee. (DAR 7-103.20) 

26. OFFICIALS NOT TO BENEFIT (1949 JUL) 
No member of or  delegate t o  Congress, o r  res ident  commissioner, s h a l l  be 

admitted to  any share or  p a r t  of t h i s  cont rac t ,  or  t o  any benef i t  t ha t  may 
a r i s e  therefrom; but  t h i s  provision s h a l l  not be construed t o  extend t o  t h i s  
contract  i f  made with a corporation fo r  i ts  general benef i t .  (DAR 7-103.19) 

27. CONVICT LABOR (1975 OCT) 
In  connection with the performance of work under t h i s  cont rac t ,  the 

Contractor agrees not t o  employ any person undergoing sentence of imprisonment 
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except as provided by Public Law 89-176, September 10, 1965 (18 U.S.C. 
4082(c)(2)) and Executive Order 11755, December 2 9 ,  1973 .  (DAR 7-104.17) 

28. UTILIZATION OF SMALL BUSINESS AND SMALL DISADVANTAGED BUSINESS CONCERNS 
(I980 AUG) 

(a) It is the policy of the United States that small business and small 
business concerns owned and controlled by socially and economically 
disadvantaged individuals shall have the maximum practicable opportunity to 
participate in the performance of contracts let by any Federal agency. 

( b )  The Contractor hereby agrees to carry out this policy in the awardinl; 
of subcontracts to the fullest extent consistent with the efficient 
performance of this contract. The term "subcontract" means any agreement 
(other than one involving an employer-employee relationship) to be entered 
into by a Federal Goverrlment prime contractor or subcontractor calling for 
supplies or services required for the performance of the origlnal contract or 
subcontract. The Contractor further agrees to cooperate in any studies or 
surveys as may be conducted by the United States Small Business Administration 
or the awarding agency of the United States as may be necessary to determine 
the extent of the Contractor's compliance with this clause. 

(c) As used in this contract, the term "small business concern" shall 
mean a small business as defined pursuant to Section 3 of the Small Business 
Act and relevant regulations promulgated pursuant thereto. The term "small 
business concern owned and controlled by socially and economically 
disadvantaged individuals," hereafter referred to as disadvantaged business, 
shall mean a small business concern - 

(1) which is at least 51 per centum owned by one or more socially 
and economically disadvantaged individuals; or, in the case of any publicly 
owned business, at least 51 per centum of the stock of which is owned by one 
or more eocially and economi c n l  ly dinnrlvantn,q,~<l individual n ;  and 

( 2 )  whose management and daily business operations are controlled 
by one or more of such, individuals. The Contractor shall presume that 
socially and economically disadvantaged individuals include Black Americans, 
Hispanic Americans, Native Americans e . ,  American Indians, Eskimos, Aleuts 
and Native Hawaiians), Asian-Pacific Americans e . ,  U.S. citizens whose 
origins are from Japan, China, the Philippines, Vietnam, Korea, Samoa, Guam, 
the U.S. Trust Territories of the Pacific, Northern Marianas, Laos, Cambodia, 
and Taiwan, and other minorities, or any individuals found to be disadvantaged 
by the Administration pursuant to Section 8(a) of the Small Business Act. 

(d) Contractors acting in good faith may rely on written representations 
by their subcontractors regarding their status as either a small business 
concern or a small business concern owned and controlled by socially and 
economically disadvantaged individuals. (DAR 7-104.14(a)) 

29. FEDERAL, STATE, AND LOCAL TAXES (1971 NOV) 
(a) Except as may be otherwise provided in this contract, the contract 

price includes all applicable Federal, State, and local taxes and duties. 
(b) Nevertheless, with respect to any Federal excise tax or duty on the 

transactions or property covered by this contract, if a statute, court 
decision, written ruling, or regulation takes effect after the contract date, 
and - 

(1) results in the Contractor being required to pay or bear the 
burden of any such Federal excise tax or duty or increase in the rate thereof 
which would not otherwise have been payable on such transactions or property, 
the contract price shall be increased by the amount of such tax or duty or 
rate increase, provided the Contractor warrants in writing that no amount for 
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such newly imposed Federa l  e x c i s e  t a x  o r  duty  o r  r a t e  i n c r e a s e  was included i n  
t h e  c o n t r a c t  p r i c e  a s  a contingency r e s e r v e  o r  o the rwise ;  o r  

( 2 )  r e s u l t s  i n  the  Cont rac to r  not  being r e q u i r e d  t o  pay o r  bea r  
the  burden o f ,  o r  i n  h i s  o b t a i n i n g  a  refund o r  drawback o f ,  any such Federa l  
e x c i s e  t a x  o r  duty  which would o the rwise  have been payable on such 

a 
t r a n s a c t i o n s  pr p roper ty  o r  which was t h e  b a s i s  of  an i n c r e a s e  i n  t h e  c o n t r a c t  
p r i c e ,  t h e  c o n t r a c t  p r i c e  s h a l l  be  decreased by t h e  amount of  the  r e l i e f ,  
r e fund ,  o r  drawback, o r  t h a t  amount s h a l l  be paid  t o  t h e  Government, a s  
d i r e c t e d  by the  Cont rac t ing  O f f i c e r .  The c o n t r a c t  p r i c e  s h a l l  be s i m i l a r l y  
decreased i f  t h e  C o n t r a c t o r ,  through h i s  f a u l t  o r  negl igence o r  h i s  f a i l u r e  t o  
fo l low i n s t r u c t i o n s  of t h e  Cont rac t ing  O f f i c e r ,  i s  r e q u i r e d  t o  pay o r  bea r  t h e  
burden o f ,  or  does not  o b t a i n  a  refund o r  drawback o f ,  any such Federal  e x c i s e  
t a x  o r  duty.  

( c )  Paragraph ( b )  above s h a l l  not  be a p p l i c a b l e  t o  s o c i a l  s e c u r i t y  t a x e s  
- 

o r  t o  any o t h e r  employment t ax .  
( d )  No adjustment of  l e s s  than $LOO s h a l l  be  made i n  t h e  c o n t r a c t  & * i c e  

pursuant t o  paragraph ( b )  above. 
( e )  A s  used i n  paragraph ( b )  above, t h e  term " c o n t r a c t  date"  means t h e  

d a t e  s e t  f o r  b i d  opening,  or  i f  t h i s  i s  a  n e g o t i a t e d  c o n t r a c t ,  the c o n t r a c t  
d a t e .  A s  t o  a d d i t i o n a l  s u p p l i e s  o r  s e r v i c e s  procured by modi f i ca t ion  t o  t h i s  
c o n t r a c t ,  t h e  term "con t rac t  date" means t h e  d a t e  of such m o d i f i ~ a t i o n .  

( f )  Unless t h e r e  does no t  e x i s t  any reasonab le  b a s i s  t o  s u s t a i n  an  
exemption, t h e  Government upon t h e  r e q u e s t  of  t h e  Cont rac to r  s h a l l ,  wi thout  
f u r t h e r  l i a b i l i t y ,  f u r n i s h  evidence a p p r o p r i a t e  t o  e s t a b l i s h  exemption from 
any Federa l ,  S t a t e ,  o r  l o c a l  t a x ;  provided t h a t ,  evidence a p p r o p r i a t e  t o  
e s t a b l i s h  exemption from any Federa l  e x c i s e  t a x  o r  du ty  which may g i v e  r i s e  t o  
e i t h e r  an i n c r e a s e  or dec rease  i n  t h e  c o n t r a c t  p r i c e  w i l l  be  fu rn i shed  only a t  
the  d i ~ c r e t i o n  of the  Government. 

( g )  Tht, Cont rac to r  s h a l l  promptly n o t i f y  the  Cont rac t ing  O f f i c e r  of  
m a t t e r s  which w i l l  r e s u l t  i n  e i t h e r  an i n c r e a s e  o r  decrease  i n  t h e  c o n t r a c t  
p r i c e  and s h a l l  t a k e  a c t i o n  wi th  r e s p e c t  t h e r e t o  a s  d i r e c t e d  by t h e  

a 
Cont rac t ing  O f f i c e r .  (DAR 7-103.10(a)) 

30. DAVIS-BACON ACT (40 U.S.C. 276a t o  a-7) (1977 DEC) 
(If t h i s  c o n t r a c t  is wi th  a  S t a t e  o r  p o l i t i c a l  subd iv i s ion  t h e r e o f ,  t h e  ' 

Cont rac to r  ag rees  t o  comply wi th  t h e  requirements  o f  t h e  Contract  Work Hours 
Standards  Acts and t o  i n s e r t  t h i s  c l a u s e  i n  a l l  s u b c o n t r a c t s  hereunder w i t h  
p r i v a t e  persons o r  f i rms)  

( a )  A l l  mechanics and l a b o r e r s ,  i n c l u d i n g  a p p r e n t i c e s  and t r a i n e e s ,  
employed o r  working d i r e c t l y  upon t h e  s i t e  of  t h e  work s h a l l  be p a i d  
uncond i t iona l ly  and no t  l e s s  o f t e n  than once a  week, and wi thout  subsequent 
deduct ion o r  r e b a t e  on any account (except  such p a y r o l l  deduct ions  as a r e  
permit ted  by the Copeland Regula t ions  (29  CFR, P a r t  3 ) ) ,  t h e  f u l l  amounts due 
a t  time o f  payment computed a t  wage r a t e s  no t  l e s s  than t h e  aggregate  o f  t h e  
b a s i c  hour ly  r a t e s  and t h e  r a t e s  of  payments, c o n t r i b u t i o n s ,  o r  c o s t s  f o r  any 
f r i n g e  b e n e f i t s  con ta ined  i n  t h e  wage de te rmina t ion  d e c i s i o n  of t h e  S e c r e t a r y  
of  Labor which i s  a t t ached  h e r e t o  and made a  p a r t  h e r e o f ,  r e g a r d l e s s  of  any 
c o n t r a c t u a l  r e l a t i o n s h i p  which may be a l l e g e d  t o  e x i s t  between t h e  Cont rac to r  
o r  subcon t rac to r  and such l a b o r e r s  and mechanics. A copy of such wage 
determinat ion dec i s ion  s h a l l  be kep t  posted by t h e  Cont rac to r  a t  t h e  s i t e  of  
t h e  work i n  a  prominent p lace  where i t  can be e a s i l y  seen by t h e  workers. The 
term mechanics and l a b o r e r s  s h a l l  be deemed t o  inc lude  a p p r e n t i c e s  and 
t r a i n e e s  no t  covered by an approved program a s  provided by the  a p p r e n t i c e  an8 
t r a i n e e  c l a u s e  of  t h e  c o n t r a c t .  
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(b) The Contractor may discharge his obligation under this clause to 
workers in any classification for which the wage determination decision 
contains: 

(1) Only a basic hourly rate of pay, by making payment at not less 
than such basic hourly rate, except as otherwise provided in the Copeland 
Regulations (29 CFR, Part 3 ) ;  or 

( 2 )  Both a basic hourly rate of pay and fringe benefits payments, 
by making payment in cash, by irrevocably making contributions pursuant to a 
fund, plan, or program for, and or by assuming an enforceable commitment to 
bear the cost of, bona fide fringe benefits contemplated by the Davis-Bacon 
Act, or by any combination thereof. Contributionn made, or costs assumed, on 
other than a weekly basis shall be considered as having been constructively 
made or assumed during a weekly period to the extent that they apply to such 
period. Where a fringe benefit is expressed in a wage determination in any 
manner other than as an hourly rate and the Contractor pays a cash equivalent 
or provides an alternative fringe benefit, he shall furnish information with 
his payrolls showing how he determined that the cost incurred to make the cash 
payment or to provide the alternative fringe benefit is equal to the cost of 
the wage determination fringe benefit. In any case where the Contractor 
provides a fringe benefit different from any contained in the wage 
determination, he shall similarly show how he arrived at the hourly rate shown 
therefor. In the event of disagreement between or among the interested 
parties as to an equivalent of any fringe benefit, the Contracting Officer 
shall submit the question, together with his recommendation, to the Secretary 
of Labor for final determination. 

(c) The assumption of an enforceable commitment to bear the cost of 
fringe benefits, or the provision of any fringe benefits not expressly listed 
in section l(b)(2) of the Davis-Bacon Act or in the wage determination 
decision forming a part of the contract, may be considered as payment of wages 
only with the approval of the Secretary of Labor pursuant to a written request 
by the Contractor. The Secretary of Labor may require the Contractor to set 
aside assets, in a separate account, to meet his obligations under any 
unfunded plan or program. 

(d) The Contracting Officer shall require that any class of laborers or 
mechanics, including apprentices and trainees, which is not listed in the wage 
determination decision and which is to be employed under the contract shall be 
classified or reclassified conformably to the wage determination decision, and 
shall report the action taken to the Secretary of Labor. If the interested 
parties cannot agree on the proper classification or reclassification of a 
particular class of laborers or mechanics, including apprentices and trainees, 
to be used, the Contracting Officer shall submit the question, together with 
his recommendation, to the Secretary of Labor for final determination. 

(e) In the event it is found by the Contracting Officer that any laborer 
or mechanic, including all apprentices and trainees, employed by the 
Contractor or any subcontractor directly on the site of the work covered by 
this contract has been or is being paid at a rate of wages less than the rate 
of wages required by paragraph (a) of this clause, or by the "Apprentices and 
Trainees" clause of this contract, the Contracting Officer may (i) by written 
notice to the Government Prime Contractor terminate his right to proceed with 
the work, or such part of the work as to which there has been a failure to pay 
said required wages, and (ii) prosecute the work to completion by contracL or 
otherwise, whereupon such Contractor and his sureties shall be liable to the 
Government for any excess costs occasioned the Government thereby. 

(f) Paragraphs (a) through (e) of the clause shall apply to this conLrnct 
to the extent that it is (i) a prime contract with the Government subject to 
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the Davis-Bacon Act or (ii) a subcontract also subject to the Davis-Bacon Act 
under such prime contract. (DAR 7-602.23(a)(i)) a - 
31. CONTRACT WORK HOURS AND SAFETY STANDARDS ACT - OVERTIME COMPENSATION (40 
U.S.C. 327-333) (1977 DEC) 

(If this contract is with a State or political subdivision thereof, the 
Contractor agrees to comply with the requirements of the Contract Work Hours 
Standards Act and to insert this clause in all subcontracts hereunder with 
private persons or firms) 

This contract is subject to the Contract Work Hours and Safety Standards . 
Act and to the applicable rules, regulations, and interpretations of the 
Secretary of Labor. 

(a) The Contractor shall not require or permit any laborer or mechanic, 
including apprentices, trainees, watchmen, and guards in any workweek in which 
he is employed on any work under this contract to work in excess of eight (8) 
hours in any calendar day or in excess of forty (40) hours in such workweek on 
work subject to the provisions of the Contract Work Hours and Safety Standards 
Act unless such laborer or mechanic, including apprentices, trainees, 
watchmen, and guards, receives compensation at a rate not less than one and 
one-half times his basic rate of pay for all such hours worked in excess of 
eight (8) hours in any calendar day or in excess of forty (40) hours in such 
workweek, whichever is the greater number of overtime hours. The "basic rate 
of pay," as used in this clause, shall be the amount paid per hour, exclusive 
of the Contractor's contribution or cost for fringe benefits and any cash 
payment made in lieu of providing Fringe benefits, or the basic hourly rate 
contained in the wage determination, whichever is greater. 

(b) In the event of any violation of the provisions of paragraph (a), the 
Contractor shall be liable to any affected employee for any amounts due, and 
to the United States for liquidated damages. Such liquidated damages shall be 
computed with respect to each individual laborer or mechanic, including an 

a 
apprentice, trainee, watchman, or guard, employed in violation of the 
provisions of paragraph (a) in the sum of $10 for each calendar day on which 
such employee was required or permitted to be employed on such work in excess 
of eight (8) hours or in excess of the standard workweek of forty (40) hours 
without payment of the overtime wages required by paragraph (a). (DAR 
7-602.23(a)(ii)) 

32. APPRENTICES AND TRAINEES (1977 DEC) 
(If this contract is with a State or political subdivision thereof, the 

Contractor agrees to comply with the requirements of the Contract Work Hours 
Standards Act and to insert this clause in all subcontracts hereunder with 
private persons or firms) 

(a) Apprentices will be permitted to work at less than the predetermined 
rate for the work they performed when they are employed and individually 
registered in a bona fide apprenticeship program registered with the U.S. 
Department of Labor, Employment and Training Administration, Bureau of 
Apprenticeship and Training, or with a state apprenticeship agency recognized 
by the Bureau, or if a person is employed in his first ninety (90) days of 
probationary employment as an apprentice in such an apprenticeship program, 
who is not individually registered in the program, but who has been certified 
by the Bureau of Apprenticeship and Training or a state apprenticeship agency 
(where appropriate) to be eligible for ~robationary employment as an 
apprentice. The allowable ratio of apprentices to journeymen in any craft 
classification employed on this contract shall not be greater than the ratio 
permitted to the Contractor as to his entire work force under the register 
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program. Any employee listed on a payroll at an apprentice wage rate, who is 
not a trainee as defined in paragraph (b) of this clause or is not registered 
or otherwise employed as stated above, shall be paid the wage rate determined 
by the Secretary of Labor for the classification of work he actually 
performed. The Contractor or subcontractor shall furnish to the Contracting 
Officer written evidence of the registration of his program and apprentices as 
well as the appropriate ratios and wage rates (expressed in percentages of the 
journeyman hourly rates), for the area of construction prior to using 
apprentices on the contract work. The wage rate paid apprentices shall be not 
less than the appropriate percentage of the jo~~rneyman's rate contained in the 
applicable wage determination. 

(b) Trainees will be permitted to work at less than the predetermined 
rate for the work performed when they are employed pursuant to and 
individually registered in a program which has received prior approval, 
evidenced by formal certification, by the U.S. Department of Labor, Employment 
and Training Administration, Bureau of Apprenticeship and Training. The ratio 
of trainees to journeymen on this contract shall not be greater than permitted 
under the plan approved by the Bureau of Apprenticeship and Training. Every 
trainee must be paid at not less than the rate specified in the approved 
program for his level of progress. Any employee listed on the payroll at a 
trainee rate who is not registered and not participating in a training plan 
approved by the Bureau of Apprenticeship and Training shall be paid not less 
than the wage rate determined by the Secretary of Labor for the classification 
of work he actually performed. The Contractor or aubcontractor shall furnish 
the Contracting Officer written evidence of the certification of his program, 
the registration of the trainee, and the ratios and wage rates prescribed in 
that program. In the event the Bureau of Apprenticeship and Training 
withdraws the approval of a training program, the Contractor shall no longer 
be permitted to utilize trainees at less than the applicable predetermined 
rate for the work performed until an acceptable program is approved. 

(c) The utilization of apprentices, trainees, and journeymen under this 
clause shall be in coilformity with the equal employment opportunity 
requirements of this contract. (DAR 7-602.23(a)(iii)) 

33. PAYROLLS AND BASIC RECORDS (1977 DEC) 
(If this contract is with a State or political subdivision thereof, the 

Contractor agrees to comply with the requirements of the Contract Work Hours 
Standards Act and to insert this clause in all subcontracts hereunder with 
private persons or firms) 

(a) The Contractor shall maintain payrolls and basic records relat~ng 
thereto during the course of the work and shall preserve them for a period of 
three ( 3 )  years thereafter for all laborers and mechanics, including 
apprentices, trainees, watchmen, and guards, working at the site of the work. 
Such records shall contain the name and address of each such employee, his 
correct classification, rate of pay (including rates of contributions for, or 
costs assumed to provide, fringe benefits), daily and weekly number of hours 
worked, deductions made and actual wages paid. (NOTE: Watchmen and guards 
are reflecqed on payroll records for Contract Work Hours and Safety Standards 
Act purpoaes only.) Whenever the Contractor has obtained approval from the 
Secretary of Labor as provided in paragraph (c) of the clause entitled 
"Davis-Bacon Act," he shall maintain records which show the commitment, its 
approval, written communication of the plan or program to the laborers or 
mechanics affected, and the costs anticipated or incurred under the plan or 
program. 
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( b )  The Cont rac to r  s h a l l  submit weekly a  copy of  a l l  p a y r o l l s  t o  t h e  
Cont rac t ing  O f f i c e r .  The Government Prime Cont rac to r  s h a l l  be  r e s p o n s i b l e  f o r  
t h e  submission of cop ies  o f  p a y r o l l s  of  a l l  s u b c o n t r a c t o r s .  The copy s h a l l  be  
accompanied by a  s t a t ement  s igned by t h e  Cont rac to r  i n d i c a t i n g  t h a t  t h e  
p a y r o l l s  a r e  c o r r e c t  and complete,  t h a t  t h e  wage r a t e s  conta ined t h e r e i n  are 
no t  l e s s  than those  determined by t h e  S e c r e t a r y  of  Labor,  and t h a t  t h e  
c l a s s i f i c a t i o n s  s e t  f o r t h  f o r  each l a b o r e r  o r  mechanic, i n c l u d i n g  a p p r e n t i c e s  
and t r a i n e e s ,  conform w i t h  t h e  work he performed. Weekly submission of  t h e  
"Statement of  Compliance" r e q u i r e d  under t h i s  c o n t r a c t  and t h e  Copeland 
Regula t ions  oE the  S e c r e t a r y  o f  Labor (29 CFR, P a r t  3) s h a l l  s a t i s f y  t h e  
requiremrnt f o r  submission of t h e  above s t a tement .  The Cont rac to r  s h a l l  
~ u b m i t  a l s o  a  copy of  any approval  by t h e  S e c r e t a r y  of  Labor wi th  r e s p e c t  t o  
f r i n g e  b e n e f i t s  which is requ i red  by paragraph ( c )  of  t h e  c l a u s e  e n t i t l e d  
"Davis-Bacon Act ." 

( c )  The Cont rac to r  s h a l l  make t h e  r e c o r d s  r e q u i r e d  under t h i s  c l a u s e  
a v a i l a b l e  f o r  i n s p e c t i o n  by au thor ized  r e p r e s e n t a t i v e s  of  t h e  Cont rac t ing  
O f f i c e r  and the  Department of  Labor, and s h a l l  permit  such r e p r e s e n t a t i v e s  t o  
in te rv iew employees dur ing working hours  on t h e  job. (DAR 7-602.23(a)( iv))  

34. COMPLIANCE WITH COPELAND REGULATIONS ( 1964 JUN) 
( I f  t h i s  c o n t r a c t  i s  w i t h  a  S t a t e  o r  p o l i t i c a l  s u b d i v i s i o n  t h e r e o f ,  t h e  

Cont rac to r  ag rees  t o  comply w i t h  t h e  requirements  o f  t h e  Cont rac t  Work Hours 
Standards  Act and t o  i n s e r t  t h i s  c l a u s e  i n  a l l  s u b c o n t r a c t s  hereunder w i t h  
p r i v a t e  persons o r  f i rms)  

The Cont rac to r  s h a l l  comply w i t h  t h e  Copeland Regu la t ions  of  t h e  S e c r e t a r y  
of  Labor (29 CFR, P a r t  3) which a r e  incorpora ted  h e r e i n  by r e f e r e n c e .  (DAR 
7-602.23(a)(v))  

35. WITHHOLDING OF FUNDS (1977 DEC) 
( I f  t h i s  c o n t r a c t  i s  wi th  a  S t a t e  o r  p o l i t i c a l  s u b d i v i s i o n  t h e r e o f ,  t h e  

Cont rac to r  ag rees  t o  comply wi th  t h e  requirements  of  t h e  Cont rac t  Work Hours 
Standards  Act and t o  i n s e r t  t h i s  c l a u s e  i n  a l l  s u b c o n t r a c t s  hereunder w i t h  
p r i v a t e  persons  o r  f i rms)  

( a )  The Cont rac t ing  O f f i c e r  may withhold o r  cause t o  be wi thhe ld  from t h e  
Government Prime Cont rac to r  s o  much of  t h e  accrued payments o r  advances a s  may. 
be  considered necessa ry  ( i )  t o  pay l a b o r e r s  and mechanics,  i n c l u d i n g  
a p p r e n t i c e s ,  t r a i n e e s ,  watchmen, and guards ,  employed by t h e  Cont rac to r  o r  any 
s u b c o n t r a c t o r  on the  work t h e  f u l l  amount of wages r e q u i r e d  by t h e  c o n t r a c t ,  
and ( i i )  t o  s a t i s f y  any l i a b i l i t y  of  t h e  Cont rac to r  and any subcon t rac to r  f o r  
l i q u i d a t e d  damages under paragraph ( b )  o f  t h e  c l a u s e  e n t i t l e d  "Contract  Work 
Hours and Safe ty  Standards  Act-Overtime Compensation." 

( b )  I f  t h e  Cont rac to r  o r  any s u b c o n t r a c t o r  f a i l s  t o  pay any l a b o r e r ,  
mechanic, a p p r e n t i c e ,  t r a i n e e ,  watchman, o r  guard employed o r  working on t h e  
s i t e  of  t h e  work, a l l  o r  p a r t  of  t h e  wages r e q u i r e d  by t h e  c o n t r a c t ,  t h e  
Cont rac t ing  O f f i c e r  may, a f t e r  w r i t t e n  n o t i c e  t o  t h e  Government Prime 
Cont rac to r ,  t a k e  such a c t i o n  a s  may be  n e c e s s a r y  t o  cause  suspension of  any 
f u r t h e r  payments o r  advances u n t i l  such v i o l a t i o n s  have ceased.  (DAR 
7-602.23(a)(vi))  

36. SUBCONTRACTS (1972 FEB) 
( I f  t h i s  c o n t r a c t  is w i t h  a  S t a t e  o r  p o l i t i c a l  s u b d i v i s i o n  t h e r e o f ,  t h e  

Cont rac to r  ag rees  t o  comply wi th  t h e  requirements  of  t h e  Cont rac t  Work Hours 
Standards  Act and t o  i n s e r t  t h i s  c l a u s e  i n  a l l  s u b c o n t r a c t s  hereunder  w i t h  
p r i v a t e  persons  o r  f i rms)  
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The Contractor agrees to insert the clauses hereof entitled "Davis-Bacon 
Act," "Contract Work Hours and Safety Standards Act-Overtime Compensation," 
"Apprentices and Trainees," "Payrolls and Basic Records," "Compliance with 
Copeland Regulations ," "Withholding of Funds," "Subcontracts," and "Contract 
Termination-Debarment" in all subcontracts . The term  o on tractor" as used in 
such clauses in any subcontract shall be deemed to refer to the subcontractor 
except in the phrase "Government Prime Contractor." (DAR 7-602.23(a)(vii)) 

37. CONTRACT TERMINATION - DEBARMENT (1972 APR) 
(If this contract is with a State or polit~cal subdivision thereof, the 

Contractor agrees to comply with the requirements of the Contract Work Hours 
Standards Act and to insert this clause in all subcontracts hereunder with 
private persons or firms 

A breach of the clauses hereof entitled "Davis-Bacon Act," Contract Work 
Hours and Safety Standards Act-Overtime Compensation," "Apprentices and 
Trainees," "Payrolls and Basic Records," "Compliance with Copeland 
Regulations ," "Withholding of Funds ," and "Subcontracts" may be grounds for 
termination of the contract, and for debarment as ~rovided in 29 CFR 5.6. 
(DAR 7-602.23(a)(viii)) 

38. DISPUTES CONCERNING LABOR STANDARDS (1977 DEC) 
(If this contract is with a State or polltical subdivision thereof, the 

Contractor agrees to comply with the requirements of the Contract Work Hours 
Standards Act and to insert this clause in all subcontracts hereunder with 
private persons or firms) 

Disputes arising out of the labor standards provisions of this contract 
shall be subject to the Disputes clause except to the extent such disputes 
involve the meaning of classifications or wage rates contained in the wage 
determination decision of the Secretary of Labor or the applicability of the 
labor provisions of this contract which questions shall be referred to the 
Secretary of Labor in accordance with the procedures of the Department of 
Labor. (DAR 7-602.23(a)(ix)) 

39. CONTRACTOR INSPECTION SYSTEM (1964 NOV) 
The Contractor shall (i) maintain an adequate inspection system and 

perform such inspections as will assure that the work performed under the 
contract conforms to contract requirements, and (ii) maintain and make 
available to the Government adequate records of such inspections. (DAR 
7-602.10(a)) 

40. GRATUITIES (1952 MAR) 
(a) The Government may, by written notice to the Contractor, terminate 

the right of the Contractor to proceed under this contract if it is found, 
after notice and hearing, by the Secretary or his duly authorized 
representative, that gratuities (in the form of entertainment, gifts, or 
otherwise) were offered or given by the Contractor, or any agent or 
representative of the Contractor, to any officer or employee of the Government 
with a view toward securing a contract or securing favorable treatment with 
respect to the awarding or amending, or the making of any determinations with 
respect to the performing of such contract; provided, that the existence of 
the facts upon which the Secretary or his duly authorized representative makes 
such findings shall be in issue and may be reviewed in any competent court. 

(b) In the event this contract is terminated as provided in paragraph (a) 
hereof, the Government shall be entitled (i) to pursue the same remedies 
against the Contractor as it could pursue in the event of a breach of the 
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contract by the Contractor, and (ii) as a penalty in addition to any other 
damages to which it may be entitled by law, to exemplary damages in an amount 
(as determined by the Secretary or his duly authorized representative) which 
shall be not less than three nor more than ten times the costs incurred by the 
Contractor in providing any such gratuities to any such officer or employee. 

(c) The rights and remedies of the Government provided in this clause 
shall not be exclusive and are in addition to any other rights and remedies 
provided by law or under this contract. (DAR 7-104.16) 

41. SUBCONTRACTING PLAN FOR SMALL BUSINESS AND SMALL DISADVANTAGED BUSINESS - 
CONCERNS ( F O ~ Y  ADVEKI'ISED) (1982 JUN) 

(The following clause is applicable if this contract (1) offers 
subcontracting possibilities, (2) is expected to exceed $500,000, or .. 
$1,000,000 in the case of construction of any public facility, and (3) is 
required to include the clause in DAR 7-104.14(a)) 

(a) This provision does not apply to small business concerns. 
(b) The apparent low bidder, upon request by the Contracting Officer, 

shall submit a subcontracting plan which addresses separately subconhracting 
with small business concerns and small disadvantaged business concerns, and 
which shall be included in and made a material part of the resultant 
contract. The subcontracting plan shall be submitted within the time 
specified by the Contracting Officer. Failure to submit the subcontracting 
plan shall make the bidder ineligible for award of a contract. As a minimum, 
the subcontracting plan shall include - 

(1) Separate percentage goals (expressed in terms of percentage of 
total planned subcontracting dollars) for the utilization as subcontractors Of 
small business concerns and small business concerns owned and controlled by 
socially and economically disadvantaged individuals. For the purposes of the 
subcontracting plan, the Contractor shall include all subcontracts to be 
awarded for the specific purpose of performing this contract and may include a 

a 
proportionate share of supplies and services whose costs are normally 
allocated as indirect or overhead costs when reasonably determined to be 
attributable to this contract. 

a. A statement of: (i) total dollars planned to be 
subcontracted; (ii) total dollars planned to be subcontracted to small 
business; and (iii) total dollars planned to be subcontracted to small 
disadvantaged business. 

b. A description of the principal supply and service areas to be 
subcontracted and an identification of those areas where it is planned to use 
(i) small business subcontractors, and (ii) small disadvantaged business . 
subcontractors. 

C. A statement of the method used in developing proposed 
subcontracting goals for small business and small disadvantaged business 
concerns. 

d. If the offeror includes indirect and overhead costs as an 
le ent ip establishing the goals in the subcontracting plan, the method used 

fn 'etermlnlng the Proportionate share of indirect and overhead costs incurred 
with (i) small business, and (ii) small disadvantaged business subcontractors 
shall be explained. 

e. A statement of the method used for solicitation purposes 
(e.q., did the offeror use company source lists, the small business and 
disadvantaged small business source identification system provided by the 
Small Business Administration's Procurement Automated Source System, the 
National Minority Purchasing Council Vendor Information Service, or the 
services provided by the U.S. Department of Commerce Minority Business 
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Development Agency's Research and Information Division, and the facilities of 
small business and disadvantaged business trade associations?). 

(2) The name of an individual within the employ of the bidder who 
will administer the subcontracting plan of the bidder and a description of the 
duties of such individual; 

(3) A description of the efforts the bidder will make to assure 
that small business and small disadvantaged business concerns will have an 
equitable opportunity to compete for subcontracts; 

(4) Assurances that the bidder will include the clause entitled 
"Utilization of small Business and Small Disadvantaged Business Concerns" in 
all subcontracts which offer further subcontracting possibilities in the 
United States and that the bidder will require all subcontractors (except 
small business concerns) who receive subcontracts in excess of $1,000,000 in 
the case of a contract for the construction of any public facility, or in 
excess of $500,000 in the case of all other contracts, to adopt a plan in 
consonance with this clause; 

(5) Assurances that the bidder will submit such periodic reports 
and cooperate in any studies or surveys as may be required by the contracting 
agency or the Small Business Administration in order to determine the extent 
of compliance by the bidder with the subcontracting plan; and 

( 6 )  A recitation of the types of records the successful bidder 
will dlaintain to demonstrate procedures which have been adopted to comply with 
the requirements and goals set forth in the plan, including the establishment 
of source lists of small business concerns and small disadvantaged business 
concerns; and efforts to identify and award subcontracts to such small 
business concerns. The records shall include at least the following (these 
records may be maintained on a plant-wide or company-wide basis unless 
otherwise indicated): 

a. Small and small disadvantaged business source lists, 
guides, and other data identifying small and small disadvantaged business 
vendors. 

b. Organizations contacted for small and small 
disadvantaged business sources. 

C. On a contract-by-contract basis, records on all 
subcontract solicitations over $100,000, indicating on each solicitation (i) 
whether small business was solicited and if not, why not; (ii) whether small 
disadvantaged business was solicited and if not, why not: and (iii) reasons 
for the failure of responding small businesses or small disadvantaged 
businesses to receive the subcontract award. 

d. Records to support such efforts as: 

(i) contacts with disadvantaged and small business 
trade associations; 

(ii) contacts with business development 
organizations; and 

(iii) attendance at small and small disadvantaged 
business procurement conferences and trade 
fairs. 

e. Records to support internal activities to guide and 
encourage buyers such as: 

(i) workshops, seminars, training programs, etc.; 
and 

(ii) monitoring activities to evaluate compliance. 
f. On a contract-by-contract basis, records to support 

award data submitted to the Government to include name, address, and size 
status of subcontractor. 

(c) In order to effectively implement this plan, the Contractor shall: 
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(1) Issue and promulgate company-wide pol icy  statements i n  support 
of t h i s  e f f o r t ,  develop wr i t t en  procedures and work ins t ruc t ions ,  and ass ign  
s p e c i f i c  r e s p o n s i b i l i t i e s  regarding the  requirements of t h i s  clause. 

(2) Demonstrate continuing management i n t e r e s t  and involvement i n  
support of these  programs through such ac t ions  a s  regular  reviews o f  progress 
and establishment o f  o v e r a l l  corpora te  and d i v i s i o n a l  goa l s  and object ives.  

( 3 )  Train and motivate Contractor personnel i n  support of these 
programs. 

( 4 )  Assist small business and small  disadvantaged business 
concerns by arranging s o l i c i t a t i o n s ,  time f o r  the  preparat ion of bids,  
quan t i t i e s ,  spec i f ica t ions ,  and del ivery schedules so a s  t o  f a c i l i t a t e  the  
pa r t i c ipa t ion  by such concerns. Where the Contractor 's  lists of p o t e n t i a l  
small business and small disadvantaged subcontractors  a re  excessively long, 
reasonable e f f o r t  s h a l l  be made t o  g ive  a l l  such small business concerns an 
opportunity t o  compete over a period of time. 

( 5 )  Provide adequate and timely considerat ion of the 
p o t e n t i a l i t i e s  of small business and small disadvantaged business concerns i n  
a l l  "make-or-buy" decis ions .  

( 6 )  Counsel and d i scuss  subcontracting oppor tuni t ies  with 
representa t ives  of small  and disadvantaged business f i rms a s  a r e  refdrred by 
the  Small and Disadvantaged Business Ut i l i za t ion  S p e c i a l i s t  responsible f o r  
monitoring performance under t h i s  program and representa t ives  of the  SBA. 

(d) The Contractor s h a l l  submit Standard Form 294, Subcontracting Report 
fo r  Individual Contracts,  and Standard Form 295, Summary Subcontract Report, 
i n  accordance with ins t ruc t ions  provided on t h e  forms. 

(e) The bidder understands tha t :  
(1) Pr ior  compliance of the  bidder with o ther  such subcontracting 

plans under previous con t rac t s  w i l l  be considered by the  Contracting Officer 
i n  determining the  r e spons ib i l i t y  o f  the  bidder f o r  award o f  the  cont rac t .  

(2) The f a i l u r e  of any Contractor o r  subcontractor t o  comply i n  
good f a i t h  w i t h  (i) the  c lause  e n t i t l e d  "Ut i l i za t ion  of Small Business and 
Small Disadvantaged Business Concerns", o r  (ii) the  terms of any 
subcontracting plan required by t h i s  'Small Business and Small Disadvantaged 
Business Subcontracting Plan (Advertised)" provision, w i l l  be a mater ia l  
breach o f  the  con t rac t  o r  subcontract.  

(3) A master subcontracting plan on a p l a n t  o r  division-wide b a s i s  
which conta ins  a l l  the elements required by (b) above, except goals ,  may be 
incorporated by reference a s  p a r t  of the  subcontracting plan required of the  
o f fe ro r  by t h i s  c lause ,  provided: (i) the master plan was approved by the  
Contractor 's cognizant Contract Wminis t ra t ion  Office p r io r  t o  bid opening; 
(ii) the o f fe ro r  provides copies of the  approved master plan and evidence of 
i ts approval t o  the  Contracting Officer! and (iii) goa l s  and any devia t ions  
from the master plan deemed necessary by the Contracting Officer  t o  s a t i s f y  
the  requirements o f  t h i s  con t rac t  a r e  s e t  f o r t h  i n  the  indiv idual  
subcontracting plan. 

( f )  In  the  acqu i s i t ion  of commercial products,  the  bidder fu r the r  
understands t h a t :  

(1) I f  a commercial product (defined below) is offered ,  the  
required subcontracting plan may cover the company's production genera l ly ,  
both for  Government con t rac t s  and fo r  regular  commercial s a l e s ,  ra ther  than 
jus t  t h i s  acquis i t ion .  In such cases,  the Contractor may request approval 
from the  Contracting Officer t o  submit one company-wide, o r  division-wide, 
annual plan. I f  such request is deemed appropriate ,  the  o f fe ro r  s h a l l  submit 
a proposed company-wide, o r  division-wide, annual p lan  f o r  acceptance. 
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(2) Upon approval by the Contracting Officer, the plan will remain 
in effect for the company's entire fiscal year. During this period, 
Government contracts for commercial products of the affected company or 
division will not be required to contain individual subcontracting plans 
relating only to the supply or services being acquired, unless the Contracting 
Officer determines for a particular contract that there are unforeseen 
possibilities for small business and small disadvantaged business 
suhcontracting. 

(3) At least 60 days before the scheduled termination of the 
company or division-wide plan, the Contractor may submit to the Contracting 
Officer a proposed company or division-wide subcontracting plan for its 
commercial products for the succeeding fiscal year. If the plan would 

(Continued on next page) 
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otherwise terminate p r io r  t o  approval of the succeeding f i s c a l  year ' s  plan, i t  
w i l l  remain i n  e f f e c t  u n t i l  the succeeding plan i s  accepted or  re jec ted ,  but 
no longer than 60 days a f t e r  the end of the company's f i s c a l  year. 

(4)  For the purpose of t h i s  program, the term "commercial product" 
means a  product i n  regular  production sold i n  subs t an t i a l  quan t i t i e s  t o  the 
general  public  and/or industry a t  es tab l i shed  ca ta log  or  market pr ices .  A 
product which, i n  the  opinion of the  Contracting Of f i ce r ,  d i f f e r s  only 
in s ign i f i can t ly  from the Contractor 's  commercial product may be regarded for  
the purpose of t h i s  clause as  a  commercial product. (DAR 7-104.14(c)) 

42. NOTICE AND ASSISTANCE REGARDING PATENT AND COPYRIGHT INFRINGEMENT (1965 
JAN) 

(The provisions of t h i s  clause s h a l l  be applicable only i f  the amount of 
t h i s  contract  exceeds $10,000.) 

( a )  The Contractor s h a l l  repor t  t o  the Contracting Off icer ,  promptly and 
i n  reasonable wr i t ten  d e t a i l ,  each not ice  or claim of  patent or copyright 
infringement based on the performance of t h i s  contract  of which the Contractor 
has knowledge. 

(b) In  the event of any claim or s u i t  against the Government on account 
of any al leged patent  or  copyright infringement a r i s ing  out  of the performance 
of t h i s  cont rac t  or  out  of the use of any supplies  furnished o r  work or  
serv ices  performed hereunder, t h e  Contractor s h a l l  furnish to  the  Government, 
when requested by the Contracting Off icer ,  a l l  evidence and information i n  
possession of t h e  Contractor pertaining t o  such s u i t  or  claim. Such evidence 
and information s h a l l  be furnished st the expense of the Government except 
where t h e  Contractor has agreed t o  indemnify the Government. 

( c )  This clause s h a l l  be included i n  a l l  subcontracts.  (DAR 7-103.23) 

43. AUTHORIZATION AND CONSENT (1964 MAR) 
The Government hereby gives i t s  authorizat ion and consent (without 

prejudice t o  any r i g h t s  of indemnification) for  a l l  use and manufacturt~, i n  
the performance of t h i s  cont rac t  or  any par t  hereof or  any amendment hereto or  
any subcontract hereunder ( including any lower-tier subcontract) ,  of any 
invention described i n  and covered by a  patent of the United Sta tes  ( i )  
embodied i n  the s t ruc tu re  or  composition of any a r t i c l e  the del ivery of which 
i s  accepted by the Government under t h i s  cont rac t ,  or  ( i i )  u t i l i z e d  i n  the 
machinery, tools ,  or  methods the use of which necessari ly  r e s u l t s  from 
compliance by the Contractor or  the using subcontractor with ( a )  
spec i f ica t ions  or  wr i t t en  provisions now or hereaf te r  forming a pa r t  of t h i s  
cont rac t ,  or  (b)  s p e c i f i c  wr i t t en  ins t ruc t ions  given by the Contracting 
Off icer  d i r ec t ing  the  manner of performance. The e n t i r e  l i a b i l i t y  t o  the 
Government fo r  infringement of a  patent of the United Sta tes  s h a l l  be 
determined so le ly  be the provisions of the indemnity c lauses ,  i f  any, included 
i n  t h i s  cont rac t  or  any subcontract hereunder (including any lower-tier 
subcontract) ,  and the Government assumes l i a b i l i t y  fo r  a l l  other icLr lngeaent  
t o  the extent o f  the authorizat ion and consent hereinabove granted. (Dm 
7-103.22) 

44. COMPOSITION OF CONTRACTOR (1965 JAN) 
I f  the  Contractor hereunder i s  comprised of more than one lega l  e n t i t y ,  

each such e n t i t y  s h a l l  be jo in t ly  and several ly l i a b l e  hereunder. (DAR 
7-602.32) 

45. SITE INVESTIGATION (1965 JAN) 
The Contractor acknowledges tha t  he has invest igated and s a t i s f i e d  himself 

as  to  the conditions a f f ec t ing  the work, including but not r e s t r i c t e d  to  those 
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bearing upon transportation, disposal, handling and storage of materials, 
availability of labor, water, electric power, roads and uncertainties of 
weather, river stages, tides or similar physical conditions at the site, the 
conformation and conditions of the ground, the character of equipment and 
facilities needed preliminary to and during prosecution of the work. The 
Contractor further acknowledges that he has satisfied himself as to the 
character, quality and quantity of surface and subsurface materials or 
obstacles to be encountered insofar as this information is reasonably 
aecertainable from an inspection of the site, including all exploratory work 
done by the Government, as well as from information presented by the drawings 
and specifications made a part of this contract. Any failure by the 
Contractor to acquaint himself with the available information will not relieve 
him from responsibility for estimating properly the difficulty or cost of 
successfully performing the work. The Government assumes no responsibility 
for any conclusions or interpretations made by the Contractor on the basis or 
the information made available by the Government. (DAR 7-602.33) 

46. PROTECTION OF EXISTING VEGETATION, STRUCTURES, UTILITIES, AND IMPROVEEIENTS 
(1965 JAN) 

(a) The Contractor will preserve and protect all existing vegetation such 
as trees, shrubs, and grass on or adjacent to the site of work which ia not to 
be removed and which does not unreasonably interfere with the construction 
work. Care will be taken in removing trees authorized for removal to avoid 
damage to vegetation to remain in place. Any limbs or branches of trees 
broken during such operations or by the careless operation of equipment, or by 
workmen, shall be triomped with a clean cut and painted with an approved tree 
pruning compound as directed by the Contracting Officer. 

ib) The Contractor will protect from damage all existing improvements or 
utilities at or near the site of the work, the location of which is made known 
to him, and will repair or restore any damage to such facilities resulting 
from failure to camply with the requirements of this contract or the failure 
to exercise reasonable care in the performance of the work. If the Contractor 
fails or refuses to repair any such damage promptly, the Contracting Officer 
may have the necessary work performed and charge the cost thereof to the, 
Contractor. (DAR 7-602.34) 

47. OPERATIONS AND STORAGE AREAS (1 965 JAN) 
(a) All operations of the Contractor (including storage of materials) 

upon Government premises shall be confined to areas authorized or approved by 
the Contracting Officer. The Contractor shall hold and save the Government, - 
its officers and agents, free and harmless from liability of any nature 
occasioned by his operations. 

(b) Temporary buildings (atorage sheds, shops, offices, etc.) may be 
erected by the Contractor only with the approval of the Contracting Officer, 
and shall be built with labor and materials furnished by the Contractor 
without expense to the Government. Such temporary buildings and utilities 
shall remain the property of the Contractor and shall be removed by him at his 
expense upon the completion of the work. With the written consent of the 
Contracting Officer, such buildings and utilities may be abandoned and need 
not be removed. 

(c) The Contractor shall, under regulations prescribed by the Contracting 
Officer, use only established roadways or construct and use sqch temporary 
roadways as may be authorized by the Contracting Officer. Where materials are 
transported in the prosecution of the work, vehicles shall not be loaded 
beyond the loading capacity recommended by the manufacturer of the vehicle or 
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prescribed by any Federal, State or local law or regulation. When it is 
necessary to cross curbings or sidewalks, protection against damage shall be 
provided by the Contractor and any damaged roads, curbings, or sidewalks shall 
be repaired by, or at the expense of the Contractor. (DAR 7-602.35) 

48. MODIFICATION PROPOSALS - PRICE BREAKDOWN (1968 APR) 
The Contractor, in connection with anv proposal he makes for a contract 

modification, shall furnish a price breakdown, itemized as required by the 
Contracting Officer. Unless otherwise directed, the breakdown shall be in 
sufficient detail to permit an analysis of all material, labor, equipment, 
subcontract, and overhead costs, as well as profit, and shall cover a11 work 
involved in the modification, whether such work was deleted, added or 
changed. Any amount claimed for subcontracts shall be supported by a similar 
price breakdown. In addition, if the proposal includes a time extension, a 
justification therefor shall also be furnished. The proposal, together with 
the price breakdown and time extension justiFication, shall be furnished by 
the date specified by the Contracting Officer. (DAR 7-602.36) 

49. SUBCONTRACTORS ( 1979 MAR) 
(In construction contracts to be performed in United States possessions 

(as defined in DAR 18-703.2) and in Puerto Rico, the second sentence is 
modified to refer only to the clauses required by DAR 18-703.2) 

Within seven days after the award of any subcontract either by himself or 
a subcontractor, the Contractor shall deliver to the Contracting Officer a 
completed DD Form 1566. The form shall include the subcontractor's 
acknowledgement of the inclusion in his subcontract of the clauses of this 
contract entitled "Davis-Bacon Act," "Contract Work Hours and Safety Standards 
Act-Overtime Compensation," "Apprentices and Trainees," "Compliance with 
Copeland Regulations ," "Withholding of Funds ," "Subcontracts ," "Contract 
Termination-Debarment," and "Payrolls and Basic Records." Nothing contained 
in this contract shall create any contractual relation between the 
subcontractor and the Government. (DAR 7-602.37) 

50. CLEANING UP (1965 JAN) 
The Contractor shall at all times keep the construction area, including 

storage areas used by him, free From accumulations of waste material or 
rubbish and prior to completion of the work remove any rubbish from the 
premises and all tools, scaffolding, equipment, and materials not the property 
of the Government. Upon completion of the construction the Contractor shall 
leave the work and premises in a clean, neat and workmanlike condition 
satisfactory to the Contracting Officer. (DAR 7-602.40) 

51. ADDITIONAL DEFINITIONS (1965 JAN) 
(a1 Wherever in the specifications or upon the drawings the words 

"directed," "required," "ordered," "designated," "prescribed," or words of 
like import are used, it shall be understood that the "d~rection," 
"requirement," "ordered," "designation," or "prescription," of the Contracting 
Officer is intended and similarly the words "approved," "acceptable," 
"satisfactory" or words of like import shall mean "approved by" or "acceptable 
to," or "satisfactory to" the Contracting Officer, unless otherwise expressly 
stated. 

(b) Where "as shown," "as indicated," "as detailed," or words of similar 
import are used, it shall be understood that the reference is made to the 
drawings accompanying this contract unless stated otherwise. The word 
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"provided" as used herein shall be understood to mean "provided complete in 
place," that is "furnished and installed." (DAR 7-602.41) 

52. ACCIDENT PREVENTION (1981 AUG) 
(a) In order to provide safety controls for protection to the life and 

health of employees and other persons; for prevention of damage to property, 
materials, supplies, and equipment; and for avoidance of work interruptions in 
the performance of this contract, the Contractor shall comply with all 
pertinent provisions of Corps of Engineers Manual, EM 385-1-1, dated 1 April 
1981, entitled "Safety and Health Requirements Manual", and will also take or 
cause to be taken such additional measures as the Contracting Officer may 
determine to be reasonably necessary for the purpose. 

(b) The Contractor will maintain an accurate record of, and will report 
to the Contracting Officer in the manner and on the forms prescribed by the 
Contracting Officer, exposure data and all accidents resulting in death, 
traumatic injur , occupational disease, and damage to Property, materials* 
supplies and equ7pment incident to work performed under this contract. 

(c) The Contracting Officer will notify the Contractor of any 
noncanpliance with the foregoing provisions and the action to be taken. The 
Contractor shall, after receipt of such notice, immediately take corrective 
action. Such notice, when delivered to the Contractor or his representative 
at the site of the work, shall be deemed sufficient for the purpose. If the 
Contractor fails or refuses to comply promptly, the Contracting Officer may 
issue an order stopping all or part of the work until satisfactory corrective 
action has been taken. No part of the time lost due to any such stop orders 
shall be made the subject of claim for extension of time or for excess costs 
or damages by the Contractor. 

(dl Compliance with the provisions of this clause by subcontractors will 
be the responsibility of the Contractor. 

(e) Prior to commencement of the work the Contractor will: 
(11 submit in writing his proposals for effectuating this 

provision for accident prevention; 
(2) meet in conference with representatives of the Contracting 

Officer to discuss and develop mutual understandings relative 
to administration of the over-all Safety program. (DAR 
7-602.42(a) & (b)) 

53. GOVERNMENT INSPECTORS (1965 JAN) 
The work will be conducted under the general direction of the Contracting 

Officer and is subject to inspection by his appointed inspectors to insure 
strict compliance with the terms of the contract. No inspector is authorized 
to change any provision of the specifications without written authorization of 
the Contracting Officer, nor shall the presence or absence of an inspector 
relieve the Contractor from any requirements of the contract. (DAR 7-602.43) 

54. RIGHTS IN SHOP DRAWINGS (1966 APR) 
(Applicable to all contracts calling for the delivery of shop drawings) 
(a) Shop drawings for construction means drawings, submitted to the 

Government by the Construction Contractor, subcontractor or any lower tier 
subcontractor pursuant to a construction contract, showing in detail (i) the 
proposed fabrication and assembly of structural elements and (ii) the 
installation e form, fit, and attachment details) of materials or 
equipment. The Government may duplicate, use, and disclose in any manner and 
for any purpose shop drawings delivered under this contract. 
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(b) This clause,  including t h i s  paragraph (b ) ,  s h a l l  be included i n  a l l  
subcontracts hereunder a t  any t i e r .  (DAR 7-602.47) 

55. AFFIRMATIVE ACTION FOR DISABLED VETERANS AND VETERANS OF THE VIETNAM ERA 
(1976 JUL) 

(This clause i s  appl icable pursuant t o  41 C.F.R. 60-250, i f  t h i s  contract  
i s  fo r  $10,000 or  more.) 

( a )  The Contractor w i l l  not discr iminate against  any employee or  
appl icant  for  employment because he or  she is a disabled veteran or  veteran of 
the Vietnam era  i n  regard t o  any pos i t ion  for  which the employee or  appl icant  
f o r  employment i s  qua l i f i ed .  The Contractor agrees to  take af f i rmat ive  ac t ion  
t o  employ, advance i n  employment and otherwise t r e a t  qual i f ied  disabled 
veterans and veterans of the Vietnam era  without discr iminat ion based upon 
t h e i r  d i s a b i l i t y  or  veterans s t a t u s  i n  a l l  employment prac t ices  such as  the 
following: employment upgrading, demotion or  t r a n s f e r ,  recruitment,  
adver t i s ing ,  layoff or  termination, r a t e s  of pay or  other  forms of 
compensation, and se l ec t ion  fo r  t r a in ing ,  including apprenticeship. 

(b)  The Contractor agrees t h a t  a l l  su i t ab le  employment openings of the 
Contractor which e x i s t  a t  the time of the execution of t h i s  contract  and those 
which occur during the performance of t h i s  cont rac t ,  including those not 
generated by t h i s  cont rac t  and including those occurring a t  an establishment 
of  the Contractor other than the one wherein the contract  is being performed 
but excluding those of independently operated corporate a f f i l i a t e s ,  s h a l l  be 
l i s t e d  a t  an appropriate loca l  o f f i c e  of the S ta t e  employment service system 
wherein the opening occurs. The Contractor fur ther  agrees t o  provide such 
repor ts  t o  such loca l  o f f i c e  regarding employment openings and h i r e s  as  may be 
required. 

S t a t e  and loca l  government agencies holding Federal cont rac ts  of $10,000 
or  more s h a l l  a l so  l i s t  a l l  t h e i r  su i t ab le  openings with the  appropriate 
o f f i c e  of the S ta t e  employment serv ice ,  but a re  not required t o  provide those 
reports  s e t  f o r t h  i n  paragraphs (dl  and (e).  

( c )  L i s t ing  of employment openings with the employment serv ice  system 
pursuant t o  t h i s  clause s h a l l  be made a t  l e a s t  concurrently with the use of 
any other  recruitment source o r  e f f o r t  and s h a l l  involve the normal 
obl iga t ions  which a t t ach  t o  the placing of a bona f ide  job order,  including 
the  acceptance of r e f e r r a l s  of veterans and nonveterans. The l i s t i n g  of 
employment openings does not require  the h i r ing  of any pa r t i cu la r  job 
applicant1 or from any pa r t i cu la r  group of job appl icants ,  and nothing herein 
is intended t o  r e l i eve  t h e  Contractor from any requirements i n  Executive 
Orders or regulat ions regarding nondiscrimination i n  employment. 

(d)  The repor ts  required by paragraph (b )  of t h i s  clause s h a l l  include, - but  not be l imited to ,  periodic repor ts  which s h a l l  be f i l e d  a t  l e a s t  
quar te r ly  with the  appropriate  loca l  o f f i c e  o r ,  where t h e  Contractor has more 
than one h i r i n g  locat ion i n  a S ta te ,  with the cen t r a l  o f f i c e  of that. S t a t e  
employment service.  Such reports  s h a l l  ind ica te  for  each h i r i n g  locat ion (1)  * 
the number of individuals  h i red  during the report ing period, ( 2 )  the number of 
nondisabled veterans of the  Vietnam e r a  h i r ed ,  (3)  t h e  number of disabled 
veterans of the Vietnam e r a  h i r ed ,  and ( 4 )  the t o t a l  number of disabled 
veterans h i red .  The repor ts  should include covered veterans h i red  for  
on-the-job t r a in ing  under 38 U.S.C. 1787. The Contractor s h a l l  submit a 
report  within 30 days a f t e r  the end of each report ing period wherein any 
performance is made on t h i s  cont rac t  ident ifying data  for  each h i r ing  
locat ion.  The Contractor s h a l l  maintain a t  each h i r i n g  locat ion copies of the  
repor ts  submitted u n t i l  the expi ra t ion  of one vear a f t e r  f i n a l  pavment under - .  
the cont rac t ,  during which time these reports  and re la ted  documentation s h a l l  
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be made available, upon request, for examination by any authorized 
representatives of the Contracting Officer or of the Secretary of Labor. 
Documentation would include personnel records respecting job openings, 
recruitment and placement. 

(e) Whenever the Contractor becomes contractually bound to the listing 
provisions of this clause, it shall advise the employment service system in 
each State where it has establishments of the name and location of each hiring 
location in the State. As long as the Contractor is contractually .bound to 
these provisions and has so adviaed the State system, there is no need to 
advise the State system of subsequent contracts. The Contractor may advise the 
State system when it is no longer bound by this contract clause. 

(f) Thia clause does not apply to the listing of employment openings 
which occur and are filled outside of the 50 States, the District of Columbia, 
Puerto Rico, Guam, and the Virgin Islands. 

(g) The provisions of paragraphs (b), (c), (d) and (e) of this clause do 
not apply to openings which the Contractor proposes to fill from within his 
own organization or to fill pursuant to a customary and traditional 
employer-union hiring arrangement. This exclusion does not apply to a 
particular opening once an employer decides to consider applicants outside of 
his own organization or employer-union arrangement for that opening. 

(h) As uaed in this clause: 
(1) "All suitable employment openings" includes, but is not limited 
to, openings which occur in the following job categories: production 
and nonproduction; plant and office; laborers and mechanics; 
supervisory and nonaupervlsory; technical; and executive, 
administrative, and professional openinga aa are compensated on a 
salary basis of less than $25,000 per year. This term includes 
full-time employment, temporary employment of more than three ( 3 )  
days duration, and part-time employment. It does not include 
openings which the Contractor proposes to fill from within his own 
organization or to fill pursuant to a customary and traditional 
employer-union hiring arrangement nor openings in an educational 
institution which are restricted to students of that institution. 
Under the most compelling circumstances an employment opening may not 
be suitable for listing, including such situations where the needs of. 
the Government cannot reaaonably be otherwise supplied, where listing 
would be contrary to national security, or where the requirement of 
listing would otherwise not be for the best interest of the 
Government. 
(2) "Appropriate office of the State employment service system" 
means the local office of the Federal-State national system of public 
employment offices with assigned responsibility for serving the area 
where the employment opening ia to be filled, including the ~istrict 
of Columbia, Guam, Puerto Rico, and the Virgin Islands. 
( 3 )  " Openings which the Contractor proposes to fill from within 
his own organization" means employment openings for which no 
consideration will be given to persons outside the   on tractor's 
organization (including any affiliates, subsidiaries, and the parent 
companies) and includes any openings which the Contractor proposes to 
fill from regularly established "recall" lists. 
( 4 )  " Openings which the Contractor proposes to fill pursuant to a 
customary and traditional employer-union hiring arrangement" means 
employment openings which the Contractor proposes to fill from union 
halls, which is part of the customary and traditional hiring 
relationship which exists between the Contractor and representative* 
of his ekaployees. 
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(i) The Contractor agrees to comply with the rules, regulations, and 
relevant orders of the Secretary of Labor issued pursuant to the Vietnam Era 
Veterans' Readjustment Assistance Act, hereinafter referred to as the "Act" 
(38 U.S.C. 2012). 

(j) In the event of the Contractor's noncompliance with the requirements 
of this clause, actions for noncompliance may be taken in accordance with the 
rules, regulations, and relevant orders of the Secretary of Labor issued 
pursuant to the Act. 

(k) The Contractor agrees to post in conspicuous places, available to 
employees and applicants for employment, notices in a form to be prescribed by 
the Director, Office of Federal Contract Compliance Programs, provided by or 
through the Contracting Officer. Such notice shall state the Contractor's 
obligation under the law to take affirmative action to employ and advance in 
employment qualified disabled veterans and veterans of the Vietnam era for 
employment, and the rights of applicants and employees. 

(1) The Contractor will notify each labor union or representative of 
workers with which it has a collective bargaining agreement or other contract 
understanding, that the Contractor is bound by the terms of the Act, and is 
committed to take affirmative action to employ and advance in employment 
qualified disabled veterans and veterans of the Vietnam era. 

(m) The Contractor will include the provisions of this clause in every 
subcontract or purchase order of $10,000 or more unless exempted by rules, 
regulations, or orders of the Secretary issued pursuant to the Act, so that 
such provisions will be binding upon each subcontractor or vendor. The 
Contractor will take such action with respect to any subcontract or purchase 
order as the Director of the Office of Federal Contract Compliance Programs 
may direct to enforce such provisions, including action for noncompliance. 
(DAR 7-103.27) 

56. VALUE ENGINEERING INCENTIVE--CONSTRUCTION (1980 DEC) 
(The following clause is applicable if this contract is in excess of 

$100,000) 
(a) Applicability. This clause applies to any Contractor developed, 

prepared, and submitted Value Engineering Change Proposal (VECP). 
(b) Definitions. 

(1) "Contractor's development and implementation costs" means 
those costs incurred on a VECP before Government acceptance and those costs 
the Contractor incurs specifically to make the changes required by Government 
acceptance of a VECP. 

(2) "Government costs" means those agency costs that result 
directly from developing and implementing the VECP and any net increases in 
the cost of testing, operations, maintenance, and logistic support. They do 
not include the normal administrative costs of processing the VECP. 

(3) "Instant contract savings" means the estimated reduction in 
Contractor cost of performance resulting from acceptance of the VECP, minus 
allowable Contractor's development and implementation costs (including 
subcontractor's development and implementation costs). (See paragraph (g).) 

( 4 )  "Value ~ngineering Change Proposal (VECP)" means a proposal 
that: 

(i) requires a change to this, the instant contract, to 
implement; and 

(ii) results in reducing the contract price or estimated 
cost without impairing essential functions or 
characteristics, provided that it does not involve a 
change in deliverable end-item quantities only. 

I 
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(c) VECP Preparation. As a minimum, the Contractor shall include the 
information described in (1) through (6) in each VECP. If the proposed change 
affects contractually required configuration management procedures, the 
instructions in the procedures relating to format, identification, and 
priority assignment shall govern VECP preparation. The VECP shall include the 

a 
following: 

(1) A description of the difference between the existing contract 
requirement and that proposed, the comparative advantages and disadvantages of 
each, a justification when an item's function or characteristics are being 
altered, and the effect of the change on the end item's performance. 

(2 )  A list of the contract requirements that must be changed if 
the VECP is accepted, including any suggested specification revisions. 

( 3 )  A separate, detailed cost estimate for both the affected 
portions of the existing contract requirement and the VECP. The cost 
reduction associated with the VECP shall take into account the Contractor's 
allowable developnent and implementation costs, including any amount 
attributable to subcontracts under paragraph (g). The Contractor shall also 
include a description and estimate of costs the Government may incur in 
implementing the VECP, such as test and evaluation and operating and support 
costs. 

(4) A projection of any effects the proposed change would have on 
collateral costs to the akency. 

( 5 )  A statement of the time by which a contract modification 
accepting the VECP must be issued in order to achieve the maximum cost 
reduction, noting any effect on the contract completion time or delivery - 
schedule. 

(6) Identification of any previous submissions of the VECP, 
including the dates submitted, the agencies and contract numbers involved, and 
previous Government actions, if known. 

(dl Submissions. 
(1) The Contractor shall submit VECPs to the Resident Engineer at 

the worksite, with a copy to the Contracting Officer. The Contracting Officer 
shall notify the Contractor of the status of the VECP within 45 calendar days 
after the contracting office receives it. If additional time is required 
because of extenuating circumstances, the Contractor shall be notified within 
the 45-day period and provided the reason for the delay and the expected date 
of the Contracting Officer's decision. VECPs shall be processed 
expeditiously; however, the Government shall not be liable for any delay in 
acting upon a VECP. 

(2 )  If the VECP is not accepted, the Contracting Officer shall 
provide the Contractor written notification fully explaining the reasons for 
rejection. The Contractor may withdraw, in whole or in part, any VECP not 
accepted by the Government within the period specified in the VECP. The 
Contracting Officer may require that the Contractor provide written 
notification before undertaking significant expenditures for VECP effort. 

(el Acceptance. Any VBCP may be accepted in whole or in part by the 
Contracting Officer's award of a modification to this contract citing this 
clause. The Contracting Officer may accept the VECP, even though an agreement 
on price reduction has not be reached, by issuing the Contractor a notice to 
proceed with the change. Until a notice to proceed is issued or a contract 
modification applies a VECP to this contract, the Contractor shall perform in 
accordance with the existinn contract. The Contracting Officer's decision to ,. - 
accept all or part of any VECP shall be final and not subject to the Disputes 
clause. 

(f) Sharing. 
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(1) Rates. The Contractor's share ot savings is determined by 
subtracting Government costs from instant contract savings and multiplying the 
result by 55 percent for fixed-price contracts and 25 percent for 
coat-reimbursement contracts. 

( 2 )  Payment. Payment of any share due the Contractor for use of a 
VECP on this contract shall be authorized by a modification to this contract 
to: 

(i) accept the VECP; 
(ii) reduce the contract price or estimated cost by the 

amount of instant contract savings; and 
(iii) provide the Contractor's share of savings by adding 

the amount calculated in (f)(l) to the contract price 
or fee. 

(g) Subcontract. The Contractor shall include appropriate VE clauses in 
an subcontract of $50,000 or more and may include them in subcontracts of 
lesser value. To compute any adjustment in the contract price under paragraph 
(f), the Contractor's VECP development and implementation costs shall include 
any subcontractor's development and implementation costs that clearly result 
from the VECP, but shall exclude any VE incentive payments to subcontractors. 
The Contractor may choose any arrangement for subcontractor VE incentive 
paymente, provided that these payments are not made from the Government's 
share of the savings resulting from the VECP. 

(h) Data. The Contractor may restrict the Government's right to use any 
part of a VECP or the supporting data by marking the following legend on the 
affected parts: 

"These data, furnished under the Value Engineering 
Incentive--Construction clause of Contract 9 

shall not be disclosed outside the Government or duplicated, 
used, or disclosed, in whole or in part, for any purpose other 
than to evaluate a VECP submitted under the clause. This 
restriction does not limit the Government's right to use 
information contained in these data if it has been obtained or 
is otherwise available from the Contractor or from another 
source without limitations." 

If a VECP is accepted, the Contractor hereby grants the Government unlimited 
rights in the VECP and supporting data, except that, with respect to data 
qualifying and submitted as limited rights technical data, the Government 
shall have the rights specified in the contract modification implementing the 
VECP and shall appropriately mark the data. (DAR 7-602.50) 

57. AFFIRMATIVE ACTION FOR HANDICAPPED WORKERS ( 1976 MAY) 
(contracts and subcontracts are exempt from the requirements of the 

following clause with regard to work performed outside the United States by 
employees who were not recruited within the United States.) 

(a) The Contractor will not discriminate against any employee or 
applicant for employment because of physical or mental handicap in regard to 
any poilition for which the employee or applicant for employment is qualified. 
The Coltractor agrees to take affirmative action to employ, advance in 
employmvnt and otherwise treat qualified handicapped individuals without 
discrimination based upon their physical or mental handicap in all employment 
practices such as the following: employment, upgrading, demotion or transfer, 
recruitment, advertising, layoff or termination, rates of pay or other forms 
of compensation, and selection for training, including apprenticeship. 

(29 Jan 81) 35 (Const. Gen. Prov.) 



(b) The Contractor agrees to comply wi<h the rules, regulations, and 
relevant orders of the Secretary of Labor issued pursuant to the Act. 

(c) In the event of the Contractor's noncompliance with the requirements 
of this clause, action for noncompliance may be taken in accordance with the 
rules, regulations and relevant orders of   he Secretary of Labor issued 
pursuant to the Act. 

(d) The Contractor agrees to post in conspicuous places, available to 
I 
1 

employees and applicants for employment, notices in a form to be prescribed by 
the Director, provided by or through the Contracting Officer. Such notices 
shall state the Contractor's obligation under the law to take affirmative 
action to employ and advance in employment qualified handicapped employees and 
applicants for employment, and the rights of applicants and employees. 

(el The Contractor will notify each labor union or representative of 
workers with which it has a collective bargaining agreement or other contract 
understanding, that the Contractor is bound by the terms of section 503 of the 
Rehabilitation Act of 1973, and is comitted to take affirmative action to 
employ and advance in employment phyaically and mentally handicapped 
individuals. 

(f) The Contractor will include the provisions of this clause in every 
subcontract or purchase order of $2,500 or more unless exempted by rules, 
regulations, or orders of the Secretary issued pursuant to section 503 of the 
Act, so that such provisions will be binding upon each subcontractor or 
vendor. The Contractor will take such action with respect to any subcontract 
or purchase order as the Director of the Office of Federal Contract Compliance 
Programs may direct to enforce such provisions, including action for 
noncompliance. (DAR 7-103.28) 

58. CLEAN AIR AND WATER (1975 OCT) 
(Applicable only if the contract exceeds $100,000, or the contracting 

officer has determined that orders under an indefinite quantity contract in 
any one year will exceed $100,000, or a facility to be used has been the 
subject of a conviction under the Clean Air Act (42 U.S.C. 1857~-8(c)(l) or 
the Federal Water Pollution Control Act (33 U.S.C. 1319(c)) and is listed by 
EPA, or the contract is not otherwise exempt.) 

(a) The Contractor agrees as follows: 
(i) To comply with all the requirements of section 114 of the 

Clean Air Act, as amended (42 U.S.C. 1857, et seq., as amended by Public Law 
91-604) and section 308 of the Federal Water Pollution Control Act (33 U.S.C. 
1251, as amended by Public Law 92-500), respectively, relating to inspection, 
monitoring, entry, reports, and information, as well as other requirements 
specified in section 114 and section 308 of the Air Act and the Water Act, - 
respectively, and all regulations and guidelines issued thereunder before the 
award of this contract; 

(ii) That no portion of the work required by this prime contract 
will be performed in a facility listed on the Environmental Protection Agency 
List of Violating Facilities on the date this contract was awarded unless and 
until the EPA eliminates the name of such facility or facilities from such 
listing; 

(iii) To use his best efforts to comply with clean air standards and 
clean water standards at the facilities in which the contract is being 
performed; and 

(iv) To insert the substance of the provisions of this clause in 
any nonexempt subcontract, including this paragraph (iv). 

(b) The terms used in this cluase have the following meanings. 
(i) The term "Air Act" means the Clean Air Act, as amended (42 

U.S.C. 1857 et seq., as amended by Public Law 91-604). 
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( i i )  The term "Water Act" means Federal Water Pol lut ion Control 
~ c t ,  as  amended (33 U.S.C. 1251 e t  seq., as  amended by Public Law 92-500). 

( i i i )  The term "clean a i r  standards" means any enforceable ru l e s ,  
regula t ions ,  guide l ines ,  standards, l imi ta t ions ,  orders ,  cont ro ls ,  
prohibi t ions,  or  other  requirements which are  contained i n ,  issued under, or  
otherwise adopted pursuant t o  the A i r  Act or Executive Order 11738, an 
appl icable  implementation plan as described i n  sec t ion  110(d) of  the Clean A i r  
Act (42 U.S.C. 1857c-5(d), an approved implementation procedure or plan under 
sec t ion  l l l ( c )  o r  sec t ion  l l l ( d ) ,  respec t ive ly ,  of the A i r  Act (42 U.S.C. 
1857~-6(c)  or  ( d ) ) ,  or an approved implementation procedure under sec t ion  
112(d) of the A i r  Act (42 U.S.C. 1857~-7(d) ) .  

( i v )  The term "clean water standards" means any enforceable 
l imi t a t ion ,  cont ro l ,  condition, prohib i t ion ,  standard o r  other  requirement 
which i s  promulgated pursuant to  the  Water Act or contained i n  a permit issued 
t o  a discharger by the Environmental Protect ion Agency or  by a S ta t e  under an 
approved program, as authorized by sec t ion  402 of the Water Act (33 U.S.C. 
1342), or  by a loca l  government t o  ensure compliance with pretreatment 
regulat ions as  required by sec t ion  307 of the Water Act (33 U.S.C. 1317) 

(v)  The term "compliance" means compliance with clean a i r  o r  water 
standards. Compliance s h a l l  a l so  mean compliance with a schedule or  plan 
ordered or  approved by a court of competent j u r i sd i c t ion ,  the Environmental 
protect ion Agency or an a i r  or  water pol lu t ion  cont ro l  agency i n  accordance 
with the requirement of the A i r  Act or Water Act and regulat ions issued 
pursuant there to .  

( v i )  The term " f a c i l i t y "  means any bui lding,  p l an t ,  i n s t a l l a t i o n ,  
s t ruc tu re ,  mine, vessel  or other  f loa t ing  c r a f t ,  loca t ion ,  or  s i t e  of 
operat ions,  owned, leased,  or  supervised by a cont rac tor ,  subcontractor,  t o  be 
u t i l i z e d  i n  the performance of a contract  or  subcontract.  Where a locat ion o r  
s i t e  of operations contains or  includes more than one bui lding,  p lan t ,  
i n s t a l l a t i o n ,  or s t ruc tu re ,  the e n t i r e  locat ion or s i t e  s h a l l  be deemed to  be 
a f a c i l i t y  except where the Director ,  Office of Federal Ac t iv i t i e s ,  
Environmental Protect ion Agency, determines t h a t  independent f a c i l i t i e s  a re  
colocated i n  one geographical area.  

( v i i )  The term "nonexempt cont rac t  or  subcontract" means a contract  
or  subcontract of more than $100,000 which i s  not otherwise exempted pursuant 
t o  the EPA regulat ions implementing the A i r  Act and Water Act (40 CFR 15.5), 
as  fur ther  implemented i n  DAR 1-2302.4 or  i n  FPR 1-1.2302-4 (whichever i s  
appl icable)  and the procedures of the Department awarding the cont rac t .  (DAR 
7-103.29) 

59. NOTICE TO THE GOVERNMENT OF LABOR DISPUTES (1958 SEP) 
( a )  Whenever the  Contractor has knowledge tha t  any ac tua l  or  po ten t i a l  

labor dispute is delaying or threatens t o  delay the timely performance of t h i s  
cont rac t ,  the Contractor s h a l l  immediately give not ice thereof ,  including a l l  
relevant  information with respect  there to ,  t o  the Contracting Officer .  

(b)  The Contractor agrees t o  i n s e r t  the  substance of t h i s  clause,  
including t h i s  paragraph (b) ,  i n  any subcontract hereunder as t o  which a labor 
dispute may delay the  timely performance of t h i s  cont rac t ;  except t ha t  each 
such subcontract s h a l l  provide tha t  i n  the event i t s  timely performance i s  
delayed or threatened by delay by any ac tua l  or po ten t i a l  labor dispute,  the 
subcontractor s h a l l  immediately no t i fy  h i s  next higher t i e r  subcontractor,  or  
the prime cont rac tor ,  as  the case may be, of a l l  relevant  information with 
respect  t o  such dispute.  (DAR 7-104.4) 
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60. CONTRACT PRICES - BIDDING SCHEDULE (1968 APR) 
(The following clause is applicable to contracts containing unit prices) 
Payment for the various items listed in the Bidding Schedule shall 

constitute full compensation for furnishing all plant, labor, equipment, 
appliances, and materials, and for performing all operations required to 
complete the work in conformity with the drawings and specifications. All 
Costs for work not specifically mentioned in the Bidding Schedule shall be 
included in the contract prices for the items listed. (DAR 7-603.5) 

61. PRIORITIES, ALLOCATIONS, AND ALLOTMENTS (1975 OCT) 
(The following clause is applicable to ratable contracts) 
The Contractor shall follow the provisions of DMS Reg. 1 or DPS Reg. 1 and 

all other applicable regulations and orders of the Bureau of Domestic Commerce 
in obtaining controlled materials and other products and materials needed to 
fill this order. (DAR 7-104.18) 

62. PRICE REDUCTION FOR DEFECTIVE COST OR PRICING DATA - PRICE ADJUSTMENTS 
(1970 JAN) 

(The following clause is applicable if this contract is in excess of 
6500,000) 

(a) This clause shall become operative only with respect to any 
modification of this contract which involves aggregate increases and/or 
decreases in costs plus applicable profits in excess of $500,000 unless the 
modification is priced on the basis of adequate competition, established 
catalog or market prices of commercial items sold in substantial quantities to 
the general public, or prices set by law or regulation. The right to price 
reduction under this clause is limited to defects in data relating to such 
modification. 

(b) If any price, including profit, or fee, negotiated in connection with 
any price adjustment under this contract was increased by any significant sums 
because : 

(i) the Contractor furnished cost or pricing data which was not complete, 
accurate and current as certified in the Contractor's Certificate of 
Current Cost or Pricing Data: 

(ii) a subcontractor, pursuant to the clause of this contract entitled 
"Subcontractor Cost or Pricing Data" or "Subcontractor Cost Or 
Pricing Data - Price Adjustments" or any subcontract clause therein 
required, furnished cost or pricing data which was not complete, 
accurate and current as certified in the  subcontractor.^ Certificate 
of Current Cost or Pricing Data: 

(iii) a subcontractor or prospective subcontractor furnished coat or 
pricing data which was required to be complete, accurate and current - 
and to be submitted to support a subcontract cost estimate furnished 
by the Contractor but which was not complete, accurate and current as 
of the date certified in the Contractor's Certificate of Current Cost 
or Pricing Data; or 

(iv) the Contractor or a subcontractor or prospective subcontractor 
furnished any data, not within (i), (ii) or (iii) above, which was 
not accurate, as submitted: 

the price shall be reduced accordingly and the contract shall be modified in 
writing as may be necessary to reflect such reduction. However, any reduction 
in the contract price due to defective subcontract data of a prospective 
subcontractor, when the subcontract was not subsequently awarded to such 
subcontractor, will be limited to the amount (plus applicable overhead and 
profit markup) by which the actual subcontract, or actual cost to the 
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Contractor if there was no subcontract, was less than the prospective 
subcontract cost estimate submitted by the Contractor, provided the actual 
subcontract price was not affected by defective cost or pricing data. 
Note: Since the contract is subject to reduction under this clause by reason 
of defective cost or pricing data submitted in connection with certain 
subcontracts, it is expected that the contractor may wish to include a clause 
in each such subcontract requiring the subcontractor to appropriately 
indemnify the contractor. However, the inclusion of such a clause and the 
terms thereof are matters for negotiation and agreement between the contractor 
and the subcontractor, provided that they are consistent with DAR 23-203 

+ relating to Disputes provisions in subcontracts. It is also expected that any 
subcontractor subject to such indemnification will generally require 
substanti.ally similar indemnification for defective cost or pricing data 
required to be submitted by his lower tier subcontractors. (DAR 7-104.29(b)) . 
63. INTEREST (1972 MAY) 

Notwithstanding any other provision of this contract, unless paid within 
thirty (30) days, all amounts that become payable by the Contractor to the 
Government under this contract (net of any applicable tax credit under the 
Internal Revenue Code) shall bear interest from the date due until paid and 
shall be subject to adjustments as provided by Part 6 of Appendix E of the 
Defense Acquisition Regulation, as in effect on the date of this contract. 
The interest rate per annum shall be the interest rate in effect which has 
been established by the Secretary of the Treasury pursuant to Public Law 
92-41; 85 STAT 97 for the Renegotiation Board, as of the date the amount 
becomes due as herein provided. Amounts shall be due upon the earliest one of 
(i) the date fixed pursuant to this contract; (ii) the date of the first 
written demand for payment, consistent with this contract, including demand 
consequent upon default termination; (iii) the date of transmittal by the 
Government to the Contractor of a proposed supplemental agreement to confirm 
completrd negotiations fixing the amount; or (iv) if this contract provides 
for revirion of prices, the date of written notice to the Contractor stating 
the amount of refund payable in connection with a pricing proposal or in 
connection with a negotiated pricing agreement not confirmed by contract 
supplement. (DAR 7-104.39) 

64. AUDIT BY DEPARTMENT OF DEFENSE (1978 AUG) 
('The following clause is applicable unless this contract was entered into 

by formal advertising and is not in excess of $100,000) 
(a) General. The Contracting Officer or his representatives shall have 

the audit and inspection rights described in the applicable paragraphs (b), 
(c) and (d) below. 

(b) Examination of Costs. If this is a cost reimbursement type, 
incentive, time and materials, labor hour, or price redeterminable contract, 
or any combination thereof, the Contractor shall maintain, and the Contracting 
Officer or his representatives shall have the right to examine books, records, 
documents, and other evidence and accounting procedures and practices, 
sufficient to reflect properly all direct and indirect costs of whatever 
nature claimed to have been incurred and anticipated to be incurred for the 
performrnce of this contract. Such right of examination shall include 
inspection at all reasonable times of the Contractor's plants, or such parts 
thereof, as may be engaged in the performance of this contract. 

(c) Cost or Pricing Data. If the Contractor submitted cost or pricing 
data in connection with the pricing of this contract or any change or 
modification thereto, unless such pricing was based on adequate price 
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compet i t ion,  e s t a b l i s h e d  c a t a l o g  o r  market p r i c e s  o f  commercial items s o l d  i n  
s u b s t a n t i a l  q u a n t i t i e s  t o  t h e  g e n e r a l  p u b l i c ,  o r  p r i c e s  set by l a w  or 
regu la t ion .  t h e  Contract ing O f f i c e r  o r  h i s  r e p r e s e n t a t i v e s  who a r e  employees 
of t h e  United S t a t e s  Government s h a l l  have t h e  r i g h t  t o  examine a l l  books, 
records ,  documents and o t h e r  d a t a  of t h e  Cont rac tor  r e l a t e d  t o  t h e  
nego t i a t i on ,  p r i c i n g  o r  performance of such c o n t r a c t ,  change o r  modi f ica t ion ,  
f o r  t h e  purpose of eva lua t i ng  t h e  accuracy,  completeness  and cur rency  of t h e  
Cost o r  p r i c i n g  d a t a  submitted.  Addi t iona l ly ,  i n  t h e  c a s e  of p r i c i n g  any 
change o r  modi f ica t ion  exceeding $100,000 t o  fo rmal ly  adve r t i s ed  c o n t r a c t s ,  
t h e  Comptroller General  of t h e  United S t a t e s  or h i s  r e p r e s e n t a t i v e s  who a r e  
employees of t h e  United S t a t e s  Government s h a l l  have such r i g h t s .  The r i g h t  
of examination s h a l l  extend to  a l l  documents necessa ry  t o  permi t  adequate  
eva lua t i on  of t h e  c o s t  o r  p r i c i n g  d a t a  submit ted,  a long wi th  t h e  computations 
and p r o j e c t i o n s  used t he r e in .  

(d) Reports.  If t h e  Cont rac tor  is r equ i r ed  t o ' f u r n i s h  Cont rac tor  Cost . 
Data Reports  (CCDR), Cont rac t  Fund S t a t u s  Repor t s  (CFSR), o r  Cost Performance 
Reports  (CPR) t h e  Cont rac t ing  O f f i c e r  o r  h i s  r e p r e s e n t a t i v e s  s h a l l  have t h e  
r i g h t  t o  examine b o o k s ,  r ecords ,  o t h e r  documents, and suppor t ing  m a t e r i a l s ,  
f o r  t h e  purpose of eva lua t i ng  (i) t h e  e f f e c t i v e n e s s  of t h e  C o n t r a c t o r ' s  
p o l i c i e s  and procedures  t o  produce d a t a  compat ible  wi th  t h e  o b j e c t i v e s  of 
t h e s e  r e p o r t s ,  and (ii) t h e  d a t a  repor ted.  

(e) A v a i l a b i l i t y .  The m a t e r i a l s  de sc r i bed  i n  ( b ) ,  (c) and (d) above 
s h a l l  be made a v a i l a b l e  a t  t h e  o f f i c e  of t h e  Cont rac tor ,  a t  a l l  reasonable  
times, f o r  i n spec t i on ,  a u d i t ,  o r  reproduct ion,  u n t i l  t h e  e x p i r a t i o n  of three 
yea r s  from t h e  d a t e  of f i n a l  payment under t h i s  c o n t r a c t  o r  such lesser time 
s p e c i f i e d  i n  Appendix M of t h e  Defense Acqu i s i t i on  Regulat ion,  and f o r  such 
longer  per iod ,  i f  any, a s  is requ i red  by a p p l i c a b l e  s t a t u t e ,  o r  by o t h e r  
c l a u s e s  o f  t h i s  c o n t r a c t ,  o r  by (1) and (2) below: 

(1) If  t h i s  c o n t r a c t  is complete ly  o r  p a r t i a l l y  t e rmina ted ,  t h e  
records  r e l a t i n g  t o  t h e  w o r k  t e rmina ted  s h a l l  be made a v a i l a b l e  f o r  a pe r i od  
of t h r e e  y e a r s  from t h e  d a t e  of any r e s u l t i n g  f i n a l  s e t t l emen t .  

0 
(2 )  Records which relate t o  appea l s  under t h e  'Disputes" c l a u s e  o f  

t h i s  c o n t r a c t ,  o r  l i t i g a t i o n  o r  t h e  s e t t l e m e n t  o f  c l a i m s  a r i s i n g  o u t  of t h e  
performance o f  t h i s  c o n t r a c t ,  s h a l l  be made a v a i l a b l e  u n t i l  such appea l s ,  
l i t i g a t i o n ,  or c l a i m s  have been disposed o f .  

( f )  The Cont rac tor  s h a l l  i n s e r t  a c l a u s e  c o n t a i n i n g  a l l  t h e  provisions of 
t h i s  c l a u s e ,  inc lud ing  t h i s  paragraph ( f ) ,  i n  a l l  s ubcon t r ac t s  exceeding 
$10,000 hereunder,  excep t  a l t e r e d  a s  necessa ry  f o r  p roper  i d e n t i f i c a t i o n  of 
t h e  con t r ac t i ng  p a r t i e s  and t h e  Cont rac t ing  O f f i c e r  under t h e  Government prime 
con t r ac t .  (DAR 7-104.41(a)) - 
65. SUBCONTRACTOR COST OR PRICING DATA - PRICE ADJUSTMENTS (1970 JAN)  

(The fol lowing c l a u s e  is a p p l i c a b l e  i f  t h i s  c o n t r a c t  is i n  excess  of 
$500,000) 

( a )  Paragraphs (b )  and (c) of  t h i s  c l a u s e  s h a l l  become ope ra t i ve  on ly  
wi th  r e spec t  t o  any modi f ica t ion  made pursuan t  t o  one  or more p rov i s i ons  o f  
t h i s  c o n t r a c t  which invo lves  aggrega te  i n c r e a s e s  and/or dec r ea se s  i n  costs 
p l u s  a p p l i c a b l e  p r o f i t s  expected t o  exceed $500,000. The requirements  of t h i s  
c l a u s e  s h a l l  be l i m i t e d  t o  such modi f ica t ions .  

(b) The Cont rac tor  s h a l l  r e q u i r e  subcon t r ac to r s  hereunder t o  submit cost 
o r  p r i c i ng  d a t a  under t h e  fol lowing ci rcumstances:  (i) p r i o r  t o  t h e  award of 
any subcon t r ac t  t h e  amount of which is expected t o  exceed S500,OOO when 
en t e r ed  i n t o ;  (ii) p r i o r  t o  t h e  p r i c i n g  of any subcon t r ac t  modi f ica t ion  which 
invo lves  aggrega te  i n c r e a s e s  and/or dec r ea se s  i n  c o s t s  p l u s  app l i c ab l e  p r o f i t s  
expected t o  exceed $500,000; except  where t h e  p r i c e  is based on a d e q w t e  p r i c e  
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competition, established catalog or market prices of commercial items sold in 
substantial quantities to the general public, or prices set by law or 
regulation. 

(c) The Contractor shall require subcontractors to certify that to the 
best of their knowledge and belief the cost and pricing data submitted under 
(b) above is accurate, complete, and current as of the date of agreement on 
the negotiated price of the subcontract or subcontract change or modification. 

(d) The Contractor shall insert the substance of this clause including 
this paragraph (d) in each subcontract which exceeds $500,000. ( D m  
7-104.42(b)) 

66.1 GOVERWNT-FURNISHED PROPERTY (SHORT FORM) (1964 NOV) 
( m e  following clause is applicable when Government Property having an 

acquisition cost of $50,000 or less is furnished to or acquired by the 
Contractor) 

(a) The Government shall deliver to the Contractor, for use only in 
connection with this contract, the property described in the schedule or 
specifications (hereinafter referred to as "Government-furnished property"), 
at the times and locations stated therein. If the Government-furnished 
property, suitable for its intended use, is not so delivered to the 
Contractor, the Contracting Officer shall, upon timely written request made by 
the Contractor, and if the facts warrant such action, equitably adjust any 
affected provision of this contract pursuant to the procedures of the 
"Changes" clause hereof. 

(b) Title to Government-furnished property shall remain in the 
Government. The Contractor shall maintain adequate property control records 
of Government-furnished property in accordance with sound industrial practice. 

(c) Unless otherwise provided in this contract, the Contractor, upon 
delivery to him of any Government-furnished property, assumes the risk of, and 
shall be responsible for, any loss thereof or damage thereto except for 
reasonable wear and tear, and except to the extent that such property is 
consumed in the performance of this contract. 

(d) The Contractor shall, upon completion of this contract, prepare for 
shipment, deliver f.0.b. origin, or dispose of all Government-furnished 
property not consumed in the performance of this contract or not theretofore 
delivered to the Government, as may he directed or authorized by the 
Contracting Officer. The net proceeds of any such disposal shall be credited 
to the contract price or paid in such other manner as the Contracting Officer 
may direct. (DAR 7-104.24 (f) ) 

66.2 GOVERNMENT PROPERTY (FIXED PRICE) (1968 SEP) 
(The following clause is applicable when Government Property having an 

acquisition cost in excess of $50,000 is furnished to or acquired by the 
Contractor) 

(a) Government-Furnished Property. The Government shall deliver to the 
Contractor, for use in connection with and under the terms of this contract, 
the property described as Government-furnished property in the Schedule or 
specifications, together with such related data and information as the 
Contractor may request and as may reasonably be required for the intended use 
of such property (hereinafter referred to as "Government-furnished 
property"). The delivery or performance dates for the supplies or services to 
be furnished by the Contractor under this contract are based upon the 
expectation that Government-furnished property suitable for use (except for 
such property furnished "as is") will be delivered to the Contractor at the 
times stated in the Schedule or, if not so stated, in sufficient time to 

(21 Apr 82) 41 (Const. Gen. Prov.) 



enable the Contractor to meet such delivery or performance dates. In the 
event that Government-furnished property is not delivered to the Contractor by 
such time or times, the Contracting Officer shall, upon timely written request 
made by the Contractor, make a determination of the delay, if any, occasioned 
the Contractor thereby, and shall equitably adjust the delivery or performance 
dates or the contract price, or both, and any other contractual provision 
affected by any such delay, in accordance with the procedures provided for in 
the clause of this contract entitled "Changes." Except for 
Government-furnished property furnished "as is," in the event the 
Government-furnished property is received by the Contractor in a condition not b 

suitable for the intended use the Contractor shall, upon receipt thereof, 
notify the Contracting Officer of such fact and, as directed by the 
Contracting Officer, either (i) return such property at the Government's 
expense or otherwise dispose of the property, or (ii) effect repairs or 
modifications. Upon the completion of (i) or (ii) above, the Contracting 
Officer upon written request of the Contractor shall equitably adjust the 
delivery or performance dates or the contract price, or both, and any other 
contractual provision affected by the rejection or disposition, or the repair 
or modification, in accordance with the procedures provided for in the clause 
of this contract entitled "Changes." The foregoing provisions for adjustment 
are exclusive and the Government shall not be liable to suit for breach of 
contract by reason of any delay in delivery of Government-furnished property 
or delivery of such property in a condition not suitable for its intended use. 

(b) Changes in Government-furnished Property. 
(1) By notice in writing, the Contracting Officer may (i) decrease 

the property provided or to be provided by the Government 
under this contract, or (ii) substitute other Government-owned 
property for property to be provided by the Government, or to 
be acquired by the Contractor for the Government, under this 
contract. The Contractor shall promptly take such action as 
the Contracting Officer may direct with respect to the removal 

* 
and shipping of property covered by such notice. 

( 2 )  In the event of any decrease in or substitution of property 
pursuant to subparagraph (1) above, or any withdrawal of 
authority to use property provided under any other contract or 
lease, which property the Government had agreed in the 
Schedule to make available for the performance of this 
contract, the Contracting Officer, upon the written request of 
the Contractor (or, if the substitution of property causes a 
decrease in the cost of performance, on his own initiative), + 

shall equitably adjust such contractual provisions as may be 
affected by the decrease, substitution, or withdrawal, in 
accordance with the procedures provided for in the "Changes" 
clause of this contract. 

(c) Title. Title to all property furnished by the Government shall 
remain in the Government. In order to define the obligations of the parties 
under this clause, title to each item of facilities, special test equipment, 
and special tooling (other than that subject to a "~pecial Tooling" clause) 
acquired by the Contractor for the Government pursuant to this contract shall 
pass to and vest in the Government when its use in the performance of this 
contract commences, or upon payment therefor by the Government, whichever is 
earlier, whether or not title previously vested. All ~overnment-furnished 
property, together with all property acquired by the Contractor title to which 
vests in the Government under this paragraph, is subject to the provisions of 
this clause and is hereinafter collectively referred to as "Government 
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property." T i t l e  t o  Government property s h a l l  not be a f f ec t ed  by t h e  
incorporation or  attachment thereof t o  any property not owned by the 
Governmelt, nor s h a l l  such Government property, o r  any par t  thereof ,  be or  
become a f ix tu re  or  lose i ts  i d e n t i t y  a s  personalty by reason of a f f ixa t ion  t o  
any r e a l t y .  

(d)  Property Administration. The Contractor s h a l l  comply with the 
provisions of Appendix B, Defense Acquisition Regulation, as  i n  e f f e c t  on the  
date  of the cont rac t ,  which is hereby incorporated by reference and made a 
pa r t  of t h i s  cont rac t .  Material t o  be furnished by the Government s h a l l  be 
ordered or  returned by the Contractor,  when required,  i n  accordance with the 
"Manual fo r  Mi l i ta ry  Standard Requisitioning and Issue Procedure (MILSTRIP) 
for  Defense Contractors" (Appendix H, Defense Acquisition Regulation) a s  i n  
e f f e c t  on the  date  of t h i s  cont rac t ,  which Manual is hereby incorporated by 
reference and made a par t  of t h i s  confiract. 

( e )  Use of Government Property. The Government property s h a l l ,  unless 
. o t h e w i s e  provided here in  or  approved by the Contracting Off icer ,  be used only 

for  the performance of t h i s  cont rac t .  
( f )  U t i l i za t ion ,  Maintenance and Repair of Government Property. The 

Contrsctor s h a l l  maintain and administer,  i n  accordance with sound indus t r i a l  
p rac t i ce ,  and i n  accordance with applicable provisions of Appendix B, s 
program fo r  the u t i l i z a t i o n ,  maintenance, r epa i r ,  protect ion,  and preservat ion 
of Government property u n t i l  disposed of by the Contractor i n  accordance with 
t h i s  clause. In  the event t h a t  any damage occurs t o  Government property the 
r i s k  of which has been assumed by the Government under t h i s  cont rac t ,  the 
Government s h a l l  replace such items or  the  Contractor s h a l l  make such r epa i r  
of the property a s  the Government d i r e c t s ;  provided however, t h a t  i f  the 
Contrsctor cannot e f f e c t  such repa i r  within the time required,  the  Contractor 
s h a l l  dispose of such property i n  the manner d i rec ted  by the Contracting 
Off icer .  The cont rac t  p r i ce  includes no compensation t o  the  Contractor f o r  
the performsnce of any r epa i r  or  replacement for  which the Government i s  
responsible,  and an equi tab le  adjustment w i l l  be made i n  any contractual  
provisions a f fec ted  by such r epa i r  or replacement of Government property made 
a t  the d i r ec t ion  of the  Government, i n  accordance with the  procedures provided 
fo r  i n  the "Changes" clause of t h i s  contract .  Any repa i r  or replacement for 
which the  Contractor i s  responsible under the  provisions of t h i s  contract  
s h s l l  be accomplished by the Contractor a t  h i s  own expense. 

(g)  Risk of Loss. Unless otherwise provided i n  t h i s  cont rac t ,  the 
Contrsctor assumes the r i s k  o f ,  and s h a l l  be responsible f o r ,  any loss  of or 
damage to.  Government property provided u n d e r t h i s  contract  upon i t s  del ivery 
t o  him o r  upon passage of t i t l e '  t h e r e t o  t o  the Government as  provided i n  
paragraph ( c )  hereof ,  except f o r  reasonable wear and t e a r  and except t o  the 
extent  t:!at such property is consumed i n  the performance of t h i s  contract .  

(h)  Access. . The Government, an4 any persons designa,ted 'by it, s h a l l  a t  
a l l .  r e a ~ o n a b l e  times have . .access t o  the premises wherein any Government 

'property i s  located,  fo r  the  purpose of inspect ing the Government property. 
. (i) Final  Accounting and Disposition of Government Property. Upon the 
completion of t h i s  cont rac t ,  or  a t  such , ea r l i e r  dates  a s  may be fixed by the 
Contracting Off icer ,  the  Contractor s h a l l  submit, i n  a  form acceptable  t o  the 
Contracting Off icer ,  inventory schedules .  covering a l l  items of . Government 
property not consumed i n  the performance ,of t h i s  contract  (including any 
r e su l t ing  scrap)  or  not t he re to fo re .de l ive red  t o  the Government, and s h a l l  
prepare for  shipment, de l iver  f  .o.b.. o r ig in ,  or  dispose o f  the :. ~ o ~ e r n m e n t  
property, a s  may be d i rec ted  .or authorized by the  Contracting ~ f f i ' c e r .  The 
ne t  proceeds of any such disposal  s h a l l  be c r e d i t e d  t o  thq contract  pr ice or 

' s h s l l  be paid i n  such other  manner a s t h e . C o n t r q c t i n g  Officer  may d i r e c t .  
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(j) Restoration of Contractor's Premises and Abandonment. Unless 
otherwise provided herein, the Government: 

(i) may abandon any Government property in place, and thereupon 
all obligations of the Government regarding such abandoned 
property shall cease; and 

(ii) has no obligation to the Contractor with regard to restoration 
or rehabilitation of the Contractor's premises, neither in 
case of abandonment (paragraph (j)(i) above), disposition on 
completion of need or of the contract (paragraph (i) above), 
nor otherwise, except for restoration or rehabilitation costs 
which are properly included in an equitable adjustment under 
paragraph (b) above. 

(k) Communications. All communications issued pursuant to this clause 
shall be in writing or in accordance with the "Manual for Military Standard 
Requisitioning and Issue Procedure (MILSTRIP) for Defense Contractors" 
(Appendix H, Defense Acquisition Regulation). (DAR 7-104.24(a)) 

67. VARIATIONS IN ESTIMATED QUANTITIES ( 1968 APR) 
(The following clause is not applicable to bid items listed in the 

"Variations in Estimated Quantities - Subdivided Items" clause, and also is 
not applicable to contracts for dredging work which contain the "Variations in 
Estimated Quantities - Dredging" clause.) 

Where the quantity of a pay item in thin contract is an estimated quantity 
and where the actual quantity of such pay item varies more than fifteen 
percent (15%) above or below the estimated quantity stated in this contract, 
an equitable adjustment in the contract price shall be made upon demand of 
either party. The equitable adjustment shall be based upon any increase or 
decrease in costs due solely to the variation above one hundred fifteen 
percent (115%) or below eighty-five percent (85%) of the estimated quantity. 
If the quantity variation is such as to cause an increase in the time 
necessary for completion, the Contracting Officer shall, upon receipt of a 
written request for an extension of time within ten (10) days from the 
beginning of such delay, or within such further period of time which may be 
granted by the Contracting Officer prior to the date of final settlement of, 
the contract, ascertain the facts and make such adjustment for extending the 
completion date as in his judgment the findings justify. (DAR 7-603.27) 

68. PROGRESS CHARTS AND REQUIREMENTS FOR OVERTIME WORK (1965 JAN) 
(a) The Contractor shall within 5 days or within such time as determined 

by the Contracting Officer, after date of commencement of work, prepare and 
submit to the Contracting Officer for approval a practicable schedule, showing 
the order in which the Contractor proposes to carry on the work, the date on 
which he will start the several salient features (including procurement of 
materials, plant and equipent) and the contemplated dates for completing the 
same. The schedule shall be in the form of a progress chart of suitable scale 
to indicate appropriately the percentage of work scheduled for completion at 
any time. The Contractor shall enter on the chart the actual progress at such 
intervals as directed by the Contracting Officer, and shall h d i a t e l y  
deliver to the Contracting Officer three copies thereof. If the Contractor 
fails to submit a progress schedule within the time herein prescribed, the 
Contracting Officer may withhold approval of progress payment estimates until 
such time as the Contractor submits the required progress schedule. 

(b) If, in the opinion of the Contracting Officer, the Contractor falls 
behind the progress echedule, the Contractor shall take such steps as may be 
necessary to improve his progress and the Contracting Officer may require him 
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t o  i n c r e a s e  t h e  number of s h i f t s ,  o r  over t lme  o p e r a t i o n s ,  days  o f  work, o r  t h e  
amount o f  c o n s t r u c t i o n  p l a n t ,  o r  a l l  o f  them, and t o  submit f o r  approval  such 
supplementary schedu le  o r  s c h e d u l e s  i n  c h a r t  form a s  may be deemed necessary  
to demonstra te  t h e  manner i n  which t h e  agreed r a t e  o f  p r o g r e s s  w i l l  be 
regained,  a l l  wi thout  a d d i t i o n a l  cost t o  t h e  Government. 

( c )  F a i l u r e  of t h e  Cont rac to r  t o  comply w i t h  t h e  requirements  of t h e  
Cont rac t ing  O f f i c e r  under t h i s  p r o v i s i o n  s h a l l  be grounds f o r  de te rmina t ion  by 
t h e  Cont rac t ing  O f f i c e r  t h a t  t h e  C o n t r a c t o r  is n o t  p r o s e c u t i n g  t h e  w o r k  with 
such d i l i g e n c e  a s  w i l l  i n s u r e  complet ion w i t h i n  t h e  t i m e  s p e c i f i e d .  Upon such 
de te rmina t ion  t h e  C o n t r a c t i n g  O f f i c e r  may t e r m i n a t e  t h e  C o n t r a c t o r ' s  r i g h t  t o  
proceed wi th  t h e  work ,  or any s e p a r a b l e  p a r t  t h e r e o f ,  i n  accordance wi th  t h e  
c l a u s e  o f  t h e  c o n t r a c t  e n t i t l e d  "Termination f o r  Defau l t  - Damages f o r  Delay - 
Time Extensions." (DAR 7-603.48) 

69. CERTIFICA~ION OF REQUESTS FOR ADJUSTMENT OR RELIEF EXCEEDING $ ~ O O , O O O  
(1980 FEB) 

(The fo l lowing  c l a u s e  is a p p l i c a b l e  i f  t h i s  c o n t r a c t  is expected t o  exceed 
$100,000 and t h e  procurement ins t rument  i d e n t i f i c a t i o n  number is p r e f i x e d  by 
t h e  l e t t e r s  "DACA") 

(a)  Any c o n t r a c t  c la im,  reques t  f o r  e q u i t a b l e  adjus tment  t o  c o n t r a c t  
terms, r e q u e s t  f o r  r e l i e f  under P u b l i c  Law 85-804, o r  o t h e r  s i m i l a r  r eques t  
exceeding $100,000 s h a l l  bear ,  a t  t h e  time of submission,  t h e  fol lowing 
c e r t i f i c a t e  g i v e n  by a s e n i o r  company o f f i c i a l  i n  charge  a t  t h e  p l a n t  o r  
l o c a t i o n  involved: 

I c e r t i f y  t h a t  t h e  c l a i m  is made i n  good f a i t h ,  t h a t  t h e  suppor t ing  
d a t a  a r e  a c c u r a t e  and complete t o  t h e  b e s t  of my knowledge and 
b e l i e f ;  and t h a t  t h e  amount reques ted  a c c u r a t e l y  r e f l e c t s  t h e  
c o n t r a c t  adjus tment  f o r  which t h e  Cont rac to r  b e l i e v e s  t h e  Government 
is l i a b l e .  

( O f f i c i a l ' s  Name) 

( T i t l e )  

(b )  The c e r t i f i c a t i o n  i n  paragraph ( a )  r e q u i r e s  f u l l  d i s c l o s u r e  of a l l  
r e l e v a n t  f a c t s ,  inc lud ing  cost and p r i c i n g  d a t a .  

(c) The c e r t i f i c a t i o n  requirement i n  paragraph ( a )  does  n o t  apply  to: 
(i) r e q u e s t s  f o r  r o u t i n e  Cont rac t  payments--for example, those  f o r  

payment f o r  accepted s u p p l l e s  and s e r v i c e s ,  r o u t i n e  vouchers under c o s t  
reimhursement-type c o n t r a c t s  and p r o g r e s s  payment i n v o i c e s ;  

(ii) f i n a l  ad jus tments  under i n c e n t i v e  p r o v i s i o n s  of contraqts;  
(d) I n  t h o s e  s i t u a t i o n s  where nQ c la im c e r t i f i c a t i o n  f o r  t h e  purposes  of 

S e c t i o n  813 h a s  been submit ted p r i o r  t o  t h e  i n c e p t i o n  of a c o n t r a c t  d i spu te ,  a 
s i n g l e  c e r t i f i c a t i o n ,  us ing t h e  language p r e s c r i b e d  by t h e  Cont rac t  Disputes  
A c t  bu t  s igned by a s e n i o r  company o f f i c i a l  i n  charge  a t  t h e  p l a n t  .or l o c a t i o n  
involved,  w i l l  be deemed t o  comply w i t h  bo th  s t a t u t e s .  (DAR 7-104.102) 

70. AFFIRMATIVE ACTION COMPLIANCE REQUIREMENTS FOR CONSTRUCTION (1982 FEB) 
(a) As used i n .  t h i s  clause:., # t , . 
, (1) "Covered area" .  means : t h e  geqgraph ica l  a r e a  desc r ibed  i n  t h e  

s o l i c i t a t i o n  from which t h i s  ~ o h t r a c t : ! ~ e s u l t e d ;  , . 

( 2 )  ' "Director" means D i r e c t o r , .  O f f i c e .  of : Federa l  Cont rac t  
Compliance Programs, United S t a t e s  Department ofi:Labot, or any person t o  whom 
t h e  Director d e l e g a t e s  a u t h o r i t y ;  
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( 3 )  "Employer i d e n t i f i c a t i o n  number" means t h e  Federa l  s o c i a l  
s e c u r i t y  number used on t h e  employer 's  q u a r t e r l y  f e d e r a l  t a x  r e t u r n ,  U.S. 
Treasury  Department Form 941. 

( 4 )  'Minor i ty"  inc ludes :  
( i )  Black ( a l l  persons having o r i g i n s  i n  any o f  t h e  Black 

Afr ican r a c i a l  groups no t  o f  Hispanic o r i g i n ) ;  
( i i )  Hispanic ( e l l  persons  of Mexican, Puer to  Rican,  Cuban, 

Cen t ra l  o r  South American o r  o t h e r  Spanish Cul tu re  o r  o r i g i n ,  r e g a r d l e s s  of 
r a c e  ) ; a 

( i i i )  Asian and P a c i f i c  I s l a n d e r  ( a l l  persons having o r i g i n s  
i n  any of t h e  o r i g i n a l  peoples  of  t h e  Far  E a s t ,  Southeas t  Asia ,  t h e  Ind ian  
Subcont inent ,  o r  t h e  P a c i f i c  I s l a n d s ) ;  and 

( i v )  American Indian o r  Alaskan Native ( a l l  persons having 
o r i g i n s  i n  any o f  t h e  o r i g i n a l  peoples  of  North America and mainta ining 
i d e n t i f i a b l e  t r i b a l  a f f i l i a t i o n s  through membership and p a r t i c i p a t i o n  o r  
c o r n u n i t y  i d e n t i f i c a t i o n ) .  

(b)  Whenever t h e  Cont rac to r ,  o r  any subcon t rac to r  a t  any t i e r ,  
subcon t rac t s  a p o r t i o n  of  t h e  work invo lv ing  any c o n s t r u c t i o n  t r a d e ,  it s h a l l  
p h y s i c a l l y  inc lude  i n  each subcon t rac t  i n  excess  of  510,000 t h e  p rov i s ions  of 
t h i s  c l ause  and t h e  Notice which con ta ins  t h e  a p p l i c a b l e  g o a l s  f o r  minor i ty  
and female p a r t i c i p a t i o n  and which is s e t  f o r t h  i n  the  s o l i c i t a t i o n  from which 
t h i s  c o n t r a c t  r e s u l t e d .  

( c )  I f  the  Cont rac to r  is p a r t i c i p a t i n g  (pursuant  t o  41 CFR 60-4.5) i n  a 
Hometown Plan approved by t h e  U.S. Department of  Labor i n  t h e  covered a r e a  
e i t h e r  i n d i v i d u a l l y  o r  through an a s s o c i a t i o n ,  i t s  a f f i r m a t i v e  a c t i o n  
o b l i g a t i o n s  on a l l  work i n  t h e  Plan a r e a  ( i n c l u d i n g  g o a l s )  s h a l l  be  i n  
accordance wi th  t h a t  Plan f o r  those  t r a d e s  which have unions p a r t i c i p a t i n g  i n  
t h e  Plan.  Con t rac to r s  must be  a b l e  t o  demonstrate t h e i r  p a r t i c i p a t i o n  i n  and 
compliance wi th  t h e  p rov i s ions  o f  any such Hometown Plan.  Each Cont rac to r  o r  
subcon t rac to r  p a r t i c i p a t i n g  i n  an approved Plan i s  i n d i v i d u a l l y  requ i red  t o  

0 
comply wi th  i t s  o b l i g a t i o n s  under the  EEO c l a u s e ,  and t o  make a good f a i t h  
e f f o r t  t o  achieve each g o a l  under t h e  Plan,  i n  each t r a d e  i n  which i t  has  
employees. The o v e r a l l  good f a i t h  performance by o t h e r  Cont rac to r s  o r  
Subcontractors  toward a g o a l  i n  an approved Plan does not  excuse any covered 
C o n t r a c t o r ' s  o r  s u b c o n t r a c t o r ' s  f a i l u r e  t o  t a k e  good f a i t h  e f f o r t s  t o  achieve 
t h e  Plan g o a l s .  

( d )  The Cont rac to r  s h a l l  implement t h e  s p e c i f i c  a f f i r m a t i v e  a c t i o n  
s t andards  provided i n  subparagraphs ( g ) ( l )  through (16) of t h i s  c l a u s e .  The 
g o a l s  s e t  f o r t h  i n  t h e  s o l i c i t a t i o n  from which t h i s  c o n t r a c t  r e s u l t e d  a r e  
expressed a s  percentages  o f  t h e  t o t a l  hours o f  employment and t r a i n i n g  of 
m i n o r i t y  and female u t i l i z a t i o n  t h e  Cont rac to r  should reasonably  be a b l e  t o  
achieve i n  each c o n s t r u c t i o n  t r a d e  i n  which it has employees i n  t h e  covered 
a rea .  I f  t h e  Cont rac to r  performs c o n s t r u c t i o n  work (whether o r  no t  i t  i s  
Federa l  o r  F e d e r a l l y  a s s i s t e d )  i n  a geograph ica l  a r e a  l o c a t e d  o u t s i d e  of  t h e  " 

covered a r e a ,  it s h a l l  apply  t h e  g o a l s  e s t a b l i s h e d  f o r  t h e  geographical  a r e a  
where such work is' a c t u a l l y  performed. The Cont rac to r  
is expected t o  make s u b s t a n t i a l l y  uniform progress  toward its goa l  i n  each 
c r a f t .  

( e )  Nei ther  t h e  p r o v i s i o n s  of  any c o l l e c t i v e  ba rga in ing  agreement, 
nor t h e  f a i l u r e  by a union wi th  whom t h e  Cont rac to r  has a c o l l e c t i v e  
ba rga in ing  agreement, t o  r e f e r  e i t h e r  m i n o r i t i e s  o r  women s h a l l  excuse t h e  
C o n t r a c t o r ' s  o b l i g a t i o n s  under t h i s  c l ause .  Execut ive  Order 11246. o r  t h e  
r e g u l a t i o n s  promulgated pursuant  t h e r e t o .  ' 
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(f) In order for the nonworking training hours of apprentices and 
trainees to be counted in meeting the goals, such apprentices and trainees 
must be employed by the Contractor during the training period, and the 
Contractor must have made a commitment to employ the apprentices and 
trainees at the completion of their training,' subject to the availability 
of employment opportunities. Trainees must be trained pursuant to 
training programs approved by the U.S. Department of Labor. 

(g) The Contractor shall take specific affirmative actions to ensure 
equal employment opportunity. The evaluation of the Contractor's 
compliance with this clause shall be based upon its effort to achieve 
maximum results from its actions. The Contractor shall document these 
efforts fully, and shall implement affirmative action steps at least as 
extensive as the following: 

(1) Ensure and maintain a working environment free of 
haraaement, intimidation, and coercion at all sites, and in all facilities 
at which the Contractor's employees are assigned to work. The Contractor, 
where possible, will assign two or more women to each construction 
project. The Contractor shall specifically ensure that all foremen, 
superintendents, and other on-site supervisory personnel are aware of and 
carry out the Contractor's obligation to maintain such a working 
environment, with specific attention to minority or female individuals 
working at such sites or in such facilities. 

(2) Establish and maintain a current list of minority and 
female recruitment sources, provide written notification to minority and 
female recruitment sources and to community organizations when the 
Contractor or its unions have employment opportunities available, and 
maintain a record of the organizations' responses. 

( 3 )  Maintain a current file of the names, addresses and 
telephone numbers of each minority and female off-the-street applicant and 
minority or female referral from a union, a recruitment source or 
community organization and of what action was taken with respect to each 
individual. If such individual was sent to the union hiring hall for 
referral and was not referred back to the Contractor by the union or, if 
referred, not employed by the Contractor, this shall be documented in the 
file with the reason therefor, along with whatever additional actions the 
Contractor may have taken. 

( 4 )  Provide immediate written notification to the Director 
when the union or unions with which the Contractor has a collective 
bargaining agreement has not referred to the Contractor a minority person 
or m a n  sent by the Contractor, or when the Contractor has other 
information that the union referral process has impeded the Contractor's 
efforts to meet its obligations. 

( 5 )  Develop on-the-job training opportunities and/or 
participate in training programs for the area which expressly include 
minorities and women, including upgrading programs and apprenticeship and 
trainee programs relevant to the Contractor's employment needs, especially 
those program funded or approved by the Department of Labor. The 
Contractor shall provide notice of these programs to the sources compiled 
under (g)(2) above. 

( 6 )  Disseminate the Contractor's EEO policy by providing 
notice of the policy to unions and training programs and requesting their 
cooperation in assisting the Contractor in meeting its EEO obligations; by 
includin:: it in any policy manual and collective bargaining agreement; by 
publicizing it in the company newspaper, annual report, ecc.; by specific 
review of the policy with all management personnel and with all minority 
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and female employees at least once a year; and by posting the company EEO 
policy on bulletin boards accessible to all employees at each location 
where construction work is performed. 

( 7 )  Review, at least annually, the company's EEO policy and 
affirmative action obligations under this clause with all employees having 
any responsibility for hiring, assignment, layoff, termination or other 
employment decisions including specific review of these items with onsite 
supervisory personnel such as Superintendents, General Foremen, etc., 
prior to the initiation of construction work at any job site. A written 
record shall be made and maintained identifying the time and place of c 

these meetings, persons attending, subject matter discussed, and 
disposition of the subject matter. 

(8) Disseminate the Contractor's EEO policy exteraally by 
including it in any advertising in the news media, specifically including 
minority and female news media, and providing written notification to and 
discussing the Contractor's EEO policy with other Contractors and 
subcontractors with whom the Contractor does or anticipates doing business. 

(9) Direct its recruitment efforts, both oral and written, to 
minority, female and community organizations, to schools with minority and 
female students and to minority and female recruitment and training 
organizations serving the Contractor's recruitment area and employment 
needs. Not later than one month prior to the date for the acceptance of 
applications for apprenticeship or other training by any recruitment 
source, the Contractor shall send written notification to organizations 
such as the above, describing the openings, screening procedures, and 
tests to be used in the selection process. 

(10) Encourage present minority and female employees to recruit 
other minority persons and women and, where reasonable, provide after 
school, summer and vacation employment to minority and female youth both 
on the site and in other areas of a Contractor's workforce. 

(11) Validate all tests and other selection requirements where 

a 
there is an obligation to do so under 41 CFR Part 60-3. 

(12) Conduct, at least annually, an inventory and evaluation at 
least of all minority and female personnel for promotional opportunities , 
and encourage these employees to seek or to prepare for, through 
appropriate training, etc., such opportunities. 

(13) Ensure that seniority practices, job classifications, work 
assignments and other personnel practices, do not have a discriminatory 
effect by continually monitoring all personnel and employment related 
activities to ensure that the EEO policy and the Contractor's obligations 
under this clause are being carried out. . 

(14) Ensure that all facilities and company activities are 
nonsegregated except that separate or single-user toilet and necessary 
changing facilities shall be provided to assure privacy between the sexes. 

(15) Document and maintain a record of all solicitations of .. 
offers for subcontracts from minority and female construction contractors 
and suppliers, including circulation of solicitations to minority and 
female contractor associations and other business associations. 

(16) Conduct a review, at least annually, of all supervisors' 
adherence to and performance under the contractor's EEO policies and 
affirmative action obligations. 

(h) Contractors are encouraged to participate in voluntary 
associations which assist in fulfilling one or more of their affirmative 
action obligations ((g)(l) through (16)). The efforts of a contractor 
association, joint contractor-union, contractor-community, or other 
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similar group of which the contractor is a member and participant, may be 
asserted as fulfilling any one or more of its obligations under (g)(l) 
through (16) of this clause provided that the contractor actively 
participates in the group, makes every effort to assure that the group has 
a positive impact on the employment of minorities and women in the 
industry, ensures that the concrete benefits of the program are reflected 
in the Contractor's minority and female workforce participation, makes a 
good faith effort to meet its individual goals, and can provide access to 
documentation which demonstrates the effectiveness of actions taken on 
behalf of the Contractor. The obligation to comply, however, is the 
Contractor's and failure of such a group to fulfill an obligation shall 
n?t be a defense for the Contractors noncompliance. 

(i) A single goal for minorities and a separate single goal for women 
have been established. The Contractor, however, is required to provide 
equal employment opportunity and to take affirmative action for all 
minority groups, both male and female, and all women, both minority and 
non-minority. Consequently, the Contractor may be in violation of the 
Executive Order if a particular group is employed in a substantially 
disparate manner (for example, even though the Contractor has achieved its 
goals for women generally, the Contractor may be in violation of the 
Executive Order if a specific minority group of women is underutilized). 

( j )  The Contractor shall not use the goals or affirmative action 
standards to discriminate against any person because of race, color, 
religion, sex, or national origin. 

(k) The Contractor shall not enter into any subcontract with any 
person or firm debarred from Government contracts pursuant to Executive 
Order 11246. 

(1) The Contractor shall carry out such sanctions and penalties for 
violation of this clause and of the Equal Opportunity clause, including 
suspension, termination and cancellation of existing subcontracts as may 
be imposed or ordered pursuant to Executive Order 11246, as amended, and 
its implementing regulations, by the Office of Federal Contract Compliance 
Programs. Any Contractor who fails to carry out such sanctions and 
penalties shall be in violation of this clause and Executive Order 11246, 
as amended. 

(m) The Contractor, in fulfilling its obligations under this clause 
shall implement specific affirmative action steps, at least as extensive 
as those standards prescribed in paragraph (g) of this clause, so as to 
achieve maximum results from its efforts to ensure equal employment 
opportunity. If the Contractor fails to comply with the requirements of 
the Executive Order, the implementing regulations, or this clause, the 
Director shall proceed in accordance with 41 CFR 60-4.8. 

(n) The Contractor shall designate a responsible official to monitor 
all employment related activity to ensure that the company EEO policy is 
being carried out, to submit reports relating to the provisions hereof as 
may be required by the Government and to keep records. Records shall at 
least include for each employee the name, address, telephone numbers, 
construction trade, union affiliation if any, employee identification 
number when assigned, social security number, race, sex, status (e.g., 
mechanic, apprentice, trainee, helper, or laborer), dates of changes in 
statos, hours worked per week in the indicated trade, rate of pay, and 
locations at which the work was performed. Records shall be maintained in 
an easily understandable and retrievable form; however, to the degree that 
existing records satisfy this requirement, contractors shall not be 
required to maintain separate records. 
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(0) Nothing herein provided shall be construed as a limitation upon the 
application of other laws which establish different standards of compliance or 
upon the application of requirements for the hiring of local or other area 
residents (e.g., those under the Public Works Employment Act of 1977 and the 
Community Development Block Grant program). (DAR 7-603.60) 

a 
71. UTILIZATION OF WOMEN-OWNED BUSINESS CONCERNS (OVER $10,000) (1980 AUG) 

(a) It is the policy of the United States Government that women-owned 
businesses shall have the maximum practicable opportunity to participate in 
the performance of contracts awarded by any Federal agency. . 

(b) The Contractor agrees to use its best efforts to carry out this 
policy in the award of subcontracts to the fullest extent consistent with the 
efficient performance of this contract. As used in this contract, a 
"women-owned business" concern means a business that is at least 51 percent b 

owned by a woman or women who are U.S. citizens and who also control and 
operate the business and that is a small business as defined pursuant Po 
Section 3 of the Small Business Act and relevant regulations promulgated 
pursuant thereto. "Control" in this context means exercising the power to 
make policy decisions. "Operate" in this context means being actively 
involved in the day-to-day management. 

(c) Contractors acting in good faith may rely on written representations 
by their subcontractors regarding their status as women-owned business 
concerns. (DAR 7-104.52) 

72. ENVIRONMENTAL LITIGATION (1974 NOV)(OCE) 
(a) If the performance of all or any part of the work is suspended, 

delayed, or interrupted due to an order of a court of competent jurisdiction 
as a result of environmental litigation, as defined below, the Contracting 
Officer, at the request of the Contractor, shall determine whether the order 
is due in any part to the acts or omissions of the Contractor or a 
Subcontractor at any tier not required by the terms of this contract. If it 
is determined that the order is not due in any part to acts or omissions of 
the Contractor or a Subcontractor at any tier other than as required by the 
terms of this contract, such suspension, delay, or interruption shall be 
considered as if ordered by the Contracting Officer in the administration of 
this contract under the terms of the "Suspension of Work" clause of this 
contract. The period of such suspension, delay or interruption shall be 
considered unreasonable, and an adjustment shall be made for any increase in 
the cost of performance of this contract (excluding profit) as provided in 
that clause, subject to all the provisions thereof. 

(b) The term "environmental litigation", as used herein, means a lawsuit - 
alleging that the work will have an adverse effect on the environment or that 
the Government has not duly considered, either substantively or procedurally, 
the effect of the work on the environment. (ECI 7-671.10) 

" 
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TILE PIwIsapRs. 
Area 1' Los Angeles, Oramg., Piwcside. M n  mrnardim. and 
ventura Counti*. 
Area 2: Xern, Inyo and imo Counties 
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U B O S R S  

Group 1s Cleaning and handling of panels forms; Concrete 8crccding 
for cough strite-off* Concrete. water curing, amolltion Laborer, 
the cleaning of brick and lmberi Dry packing of concrete, plugging, 
filling or Shee-bolt Holert Fire Watcher, Limber, Brush iaaders, 
Pllers and a b c l s  Bsndlecri Gas, oil and/or m t e r  plpeline 
Laborer, Laborer, general or ronstrvctloni Laborer. general cleanup8 
Laborer, londssapingr Laborer. jettlng. temporary water and air llncsi 
naterial noseaan lrallr, slabe, floors, and decksli Rigglng and sig- 
naling$ scaler, Slip Porn Raiseroi Slurry Seal C r w s  (xirer Operator, 
Applicator Operator. Squeegee wan. Shuttle M n ,  Tcp Man11 Striper, 
Ccmcret. or other paved svrfscesi Tarnan and mrtar M n i  T w l  Crlb 
Or %l Bousa Loborerr Traffic Dalineatlng -vice Applicato.? Window 
Cleanecl Wire Ucsh, pulling all concrete puring opetations 

Group 39 aaphall ~bket, Luteman, Ironer and Asphalt BprCLder Bores 
(ail tmesjr Buqgymbile Man! ConCrete e r e  Cuttet, Grinder 6 r  Sander, 
c w t m t s  cuttlng mrch, Csnetate saw man, elitting, IceJrlhg old at 
new mncretei Dcllhrr, d.ckhmer, 2% ft. atill steel or lon etl 
m i  Pnk-it Ueehinei err. oil sna/or aatcr p!peilne Wrapper, 8' plpe 
and ovet, by any htthtd, inaloe and out, hydro Ceedet and similar 
t y p ;  lhpsct Wrench Multi-plate: acttlemn, P c t w n  an6 Men bpplfih3 
a.ph.lt, by-told, ereosotc, lime caustic and slmltrt type materials 
I.*gQlYing" rnehnb applying, dlpping, bru9hlng or nandtinq of sceh ms- 
tFr1a18 for pipe wrapping and operators or pneumatic, 
qaer elec€flc ttoln; Vibratlhg Uaehines, Pavement Breakers, Ait 
Blasting, Ccm-aLong6, and ~iallar mechanical tcbla nat separately 
claa*lticd hstoln; Pipclayet's Backup nan, eoatinq, qrautlng, mbkinq 
ot joint*, acr l lng ,  csuiring, diapering and lnaludlo Ru8ber Gasket 
JaInta WlntLog sna any aha 811 other service$j siingefi Rotary 
~catiti*r at nultlpla ilea. conetete cnkeptnq scbrtri.rt Steel Header- 
beall Ran m a  Ould.linc settet, ~ampers, Batno, waeker, and s!milar 
type: Trenching Hach~ne, hand propelled - 

DECISION NO. C182-5118 page 10 

lABOReRS ICont'dI 

Gzoup 51 Blaster Powderman, all work of lasdtng holes, placing and 
blasting of a l L p d e r  and exploslveli of whatever type, regardless 
O€ methcd used for 9uch loadlng and placing: Driller, A11 -r 
drilla. excluding Jackhammer, whether Core, Diamond, wagon, Track, 
U~ltiple Unit, and any and all types of mechanical drills 

GWNITE 

Oreup li H o r r l e ~ ~ n  and Rodmen 

Gro-p 2 i G u m c n  

Group 3 1  Reboundmen 

Greup 1: Bateh Plant Labor.rst B u l i  6.ng Ilucker. Ttbekmant CdnCtbtc 
Cree. in~luding Rodders and Spreaderar Changehousemanj Dmpmsnl 
Dumpman 1bi;ksldelt swamper (Erakcman and swttshman en tunnel rarkli 
Tunnel materials handling nani T w l  nsn 

GtbuQ 2 :  Cable Tendart Chuok Tender, Nipper$ st.&& rat* XalkOt and 
Setterse Tenderr Viaratorman, Jackha-rr pm~lmstlo t m l n  lornept 
ori1ler)r tosaifiq an6 unloading ~ q l t e ~ o c  c .r .~  POD Tandec, urlnq 
M s c l c  61 Other i l t ~ r I a 1 ~  

Proup J !  Bladtet, 6rlllcr, eovdernanr Chemical Grout Jctnani cherry 
P I ~ X e r m ~ n l  G:out Gunman,  rout nixcr~ant Grout Pumpman? Jackleg 
Miner1 Junbo nan: Kernper an* other pn.un.tle conor.1. F11EeC Ope- 
rotor, Miner tunhel  (hand or maahinall Padetaan (Prlmr Rousel$ 
Ptlrnet noni bhotoret. urns steel Form Ra1s.r and 8.tcert Txmmr*ani 
keti*ber I d  or ste.1)i Tunnel Consset. lini.h.rt NolzlOunl Ope- 
raqinq Troweling and/or Grautinq naehlner Sandblalt.1 

6toup ir 9haft. *ri8s nineti Diamond Driller 
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WUU( WUIPIWT OPEMIORS 

Group 18 Brak-n; Capressor (less than 600 C.r.n.)s Engineer 
Oiler; Generaton Bcavy Duty repairman1 Tenders P w s  Signal- 
un; sritcb.an 

orow 3: A-?rare or winch Truck; Elevator '+rator (insidc)~ Quip 
e n t  Greaser (rack); ~ o r d  perguson (with dragtyp attachrents)~ Heli- 
eoptsr Padloman ewer Concrete Curing Machines e w e r  Con- 
crete saw; P a e r  driven sum- For. Setters ROSS carrier (job sIte)s 
Statlonary Pipe Wrapping snO Cleaning Machine 

Group 4s Asphalt Plant Piremans Boring Machfner Boaan or Mixer- 
un (apshalt or ccncret.1; Chip Spreading hchines Concrete P W  
(-11 poctabl.); Bridge t y p  Onloader and Turntablei Dinkey L e x -  
mtlve oc mtocaan (up to and includrnq 10 tons), Equipment Greaser 
(Groaaer Truck11 Helicopter aqist; Bighllnc Csbleray Signalman; 
Bydra-Uarmer-Aeco St-per; Pwer Sreeeeri Roller (ccmpactlog)s 
&red (asphalt OI -cret.); Trenching Wcbine (up to $ feet) 

DECISION NO. CAB2-5118 . Page 12 

W U f R  BpuIRIEUT OPerUmpS (Cont'd) 

Cramp 7s Crane, wer  25 ton up to and including 100 tons X.R.C. [long 
a pay applicablel; Mrrick Barge (Long boo. pay applicable)~ htal 
DCU. llireri Beavy Duty Repairua, welder mbinationi Boist, Stifr-legs, 
GUY Derrick o. similar type.. up te and including 100 tons (mq boc= 
pay applicable); Mnorail Iac-tie. (diesel. 9.8 or .ltstrle)s mtor 
Patrol-blade Operator (single engine); llultipla Engine Tractor (Euslld 
and similar type, except auad 9 Catlr Rubber-tired Earth mving Equipment 
(single engine, wer 50 yde. struck)s Rubkc-tired mrth w i n g  Equipment 
(multiple engine, Euslid. Caterpillar and similar) (over 25 yard. md up 
to 5 cu. yds. struck)$ Shovel, Backha, Dragllne. Clanshell (over 5 su. 
yds. M.R.C.) (long teem pay applicablel; T-r Crane Repairman; Trwtor 
Loader (Crawler and wheel type, over 6b yards11 welder, certifiedi Wad. 
lliler and similar Pugmill Gquipnt 
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PDlER IZIUIPUENT oPERI\?uRS lcont'dl 

Group 91 Canal L i n e r ;  Canal Trimnerl Helicopter Piloti High- 
line Cdbleuayr Remote COntroll4d ~ a t t h  noving ~quipment 1si.00 
per Rout addicibsal to base r a t e ) $  Wheel Excsvator lover 750 cu. 
yd6.1 

G r w p  ir WarrhbuaaasIl and Teameter 

Group 21 Driver of vehidle or embination8 af vcnielca at  2 ax1.E 
(Ineludfng all vehicles zeds tnan 6 tone) i Traffic control Pilot 
Car, excluding roving heavy equipfient perslt lead 

Group 3 1  Truek meunted Mver B r W  

croup 4 i  Dzivers of veh1cl.s st oombihe,rlbn of vahio~es of 3 aeien 

Group 5 1  B m t m n i  Cemenl Dtetrlbutarl Fuel truckt Road bll 
Spreader Truck, water Truck, 2 axle 

G ? W P  11 UUtkPp, bt leas than 16 yards 

Gteup 7 1  Transit-mir, under 3 bu+teter lUSS thdn 89 p l d )  

Group B! '?tuck Repairman Helper 

GreuP 9: Water rcwk. 3 or .at4 axled 
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TRUCK DRIVERS (Cont'd) 

Group 103 PB and similar type truck rEen performing within the 
Teamsters' jurisdiction: Pipeline and Utility rocking Truck in- 
cluding Winch.but limited to truck apjlicable to Pipeline and 
Utility work, where a composite crew is 2sed; Slvrry Driver8 
Truck Greaser and Tireman l50C per hour addition for Tireman) 

Group 11, Transit-nix, 3 yards or more, Dunpcrete, 6f yards 
and over 

Group 121 Driver or vehicle or combi.larien of vcblcles of 4 
or more axles 

Group 13, Dump. 16 yard8 bat less than 25 yazds 

Ocoup 1 4 ,  &-Pram or Dro4l.h crane, or m1sll.r t y m  of .gulpa.nt 
Dtlvart Pork Lift Driv.cl Roe. Carrier, high..). 

Orow l b l  Ail,off-highway ~ Y L F P . " ~  
(off highway omblcation of vc~iclcs or q u i  ent with 

multiple p0w.r .oul&2es+ $1.00 pet abut adelc1Onal)l GW, I 3  yds. 
or more: TfwR Repairman 

otaup 161 t tuek  Repalrlnan Welder 

Ereup 17s tea Bed Driver .  9 swl. 6t bvCr 

cteup 181 Mdtht #!dl. s l n q ~ .  ensin. with .tk.c%enk. 

C i W p  191 Water PuLl. ar ln  enqln* rlth a t t a o h n t 1  

VIIlfstdd e l a ~ ~ l f i c ~ C l e n ~  needle Pol ubtt net lne1ud.d ulthln the 
rcepe ar the elaaaltleatlons llsted may M added after awatd only 
D D  provided in the labor standards contract clauses (29 CFR, 5.5 
13) (1) (11)). 
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Y)DIPIUTIOW PAGE 6 
DECISION NO. CLOl-5118 - Md. 41 

47 VR 3V511 - AUquSt 20, 19611 
:mprlal, I n p ,  X.m, la. An9.l.m. M m ,  0 r . n ~ .  Rlnr.ld., 
Ian  8.m.Idlno. 8.n Lul. O b l . ~ ,  S a t .  marbar., y d  Ventur. 
CountI... C* l l l e rn l a  

%%'*Yerml 8 t O l ~ ~ a 0 n . 1  
Ar.. 4 
Are. 5 
Area 6 

D e w a l l  Inmt.1l.r. 
El.ctrl~l.n., 
Ar.. 1 s  

Electrlc1.n. 
C.bl. 8pllc.r. 
Area 61 

C l ~ c t r l o i a n s  
Cabla Bpl1c.r. 

.l.".t~.. CO".~."O~O...I 
Ar.. I, 

Mch~11o. 
Helcer. 
Pr(lb.tl0n.1~ Nlpr. 

Area 28 
U.churlm 
~ l p r .  
mrba t iona ry  mlpr. 

a1..1..., 
A r u  1 

1ronark.r.i 
h n c e  R.ctor. 
Btr".t*..l. OI.U.t.I, 

and R.lnforclnq 
I r r l q a r l o n  and urn 
Bprllll1.r. 

L.th.l., 
Ar.. 1 
A=.. 4 

117.50 
17.09 
17.47 
11.06 

21.52 
11.12 

19.00 
19.50 

12.24 
15.57 
11.12 

27.295 
19.11 
13.65 

17.61 

16.41 

11.30 

15.00 

11.52 
17.10 

84.15 
4.61 
4.06 
6.56 

8 4 . 4  
8+b.41 

8t1.90 
*+4.90 

.+1.69 
at1.69 

.+2.69 

.+2.69 

5.01 

8.01 

1.01 

198 

1.61 
4.58 

Lln. Con.rructlon# 
A~.. 7 ,  
oroun- 
~ l n s m a n t  w l p n t  

omrator .  
Cable 8plla.r. 

P1a.ter.r.'  tend..^^ 
5 

mf.r*, 
11.. a 

4 
~h..t ~ t . 1  ~ ~ ~ k ~ ~ . ~  
Are. 6 

8prlnkl.r ire. 2 ~1 t t . r . l  

t l l o  8.tt.x.l 
AI.. 2 
N'.. 4 

. 
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 rial, lop. lam. ms ~ q e 1 e . 1  Mno. Or.ngr. Rivarsld. ,  
~ e r ~ ~ ~ d i ~ .  sari ~ u i s  obispo, sure. uarhr., and V.ntw. 

c o u n t i e s .  c a l ~ f o r n i .  

2%: 
er~ciTsyeis: sronmssonl 

Area 1 
& m a  6 

e l e c t i i c i a n s :  
)Ire* 9: 

lietriclrrrlr 
Cabl. Sp1ic.r) 

Lint C.,n~tructro"c 
Area 8 : 

Cmu?llman 
LLnPma: LqUlpnrnt 
0p"ntors 

Cebi. S p l i c e r s  
Plhcsr. :  

~ a r * . n q   LO^ Striping 
Vork andlor lii9hW.y 
Ilar*ers: 
Traffic Delinsatinp 

D.Yice AppIISatOII 
Wheel Stop Xn9taller. 
~raffic surface  Sand. 
b l a s t e r ;  striper 

6:u1Ty S e a l  CpeIaLlonl 
*.x.?r O p r a r O l '  
Squoeqee mn. 
a p p l i c a t o r  operator 
and Shuttlewan 

.OP M n  
~efr~qeratlon and Air 
Condl t ionlnq:  

Area 2 

s p :  
ar ls t 'ayDIl i  stonemsont 

u s .  7 ,  O r M g e  county 
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DD2r8rw m. 81-9 l a  - me. a 1  
I47 ?R 369: - A t o u . t ~ ~ l l  
wri.1, lra, I.". la. *nq.l... 

.id.. 6." 
L...rdi.O, 8." Luis 
ObL.pO, #.nu Barbara. 
."d wntur. counti.., 
U l i fOrn i .  

ar.. 1, 
C1.otrlcl.n. 
Cmbu Ip1lo.r. 

Ar.. I t  
E l . ~ t r l e i . ~  

Ar.. 5 )  
W1.strioi.n. 
ubl.  s p l n r .  

Ar.. 61  
U.Ct.1~1.". 
C.bl. (ip1ic.r. 

s o f t  ?lDOI L.y.r.1 
A". 1 

.1Ulb.r., IU.mfitt..*, 
Ar.. 1 - 
- 8  

11.11 
21.17 

23.11 

10.79 
11.19 

10.00 
20.50 

17.#0 

11.0 
11.59 

iW3.61 
38+1.61 

J8+2.31 

S t e . 1 :  
18+I.l: 

3tr4.9 
1 t r4 .9  

1.59 

$.I1 
5.51 
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O W l S r O H  ' 0 .  Cn81-5118 - Mod. I *  
4 %  ra i s m  - % U V U S ~  20. 1 m  

:nnerial, rnyo, rern. LO. mqsles, nono. oranqa. ~ i v e r . l d e .  
s a n  nernatdrno, s.n LW. oblspo,  s a n t s  ~ ~ r b a r n ,  a d  vencura 
-0unllr.. C s l l l o r n l n  

Olun!r:  
-creci?.cia".-: 

Are. 7 :  
s l e c t r l c l a n s  

c a b l e  s p l l c c r r  

R..l"enkial E l r c l r l c l n l  

hied 8 :  
~,o.trislan. 

Cabla S p l l c e l l s  

hrra 9 .  
~ 1 . c t r i c i r n -  

&rod lo: 
EI .Ctr iCL-rns  

Cabla S p l i c e t l  

',no Conotructlon: 
area 7 :  
Groundnan 

~inoaan. l q u i m e n r  
opezator i  

Cable S p l ~ C C r s  

Lrcs 11: 
I.1nm.n. rq,ripnsnt 

Operalorn 

Lroa  9 :  
GrOYndman 

~incman:  FilvinnenL 
Opecatorii 

c a b l e  c g l i c e r r  

.. ~ . ~-~ 

DIClSlON NO. CI12-5118 fC0nt.d) 

vower equipnent 
operators; 

CIOYP 1 
G r o u p  2 . Group 3 
GIOYP 4 
Group 5 
c r o u p  6 
croup 7 
croup 8 
Group 9 



1'381) 
1 ..ietlal, 1nyo. Kern. 
LO' &".,.la.. YoM. 

%%%'.,."., 
A,.. I ,  

rl.otric1.a. I 
C.bl. I p l l w ~  ' 

'U.. 3, 
?l .~trlci .w 

C.bl. S p l i w l  

U" 7 '  
Cl . c t r1o I .n~  

Cabl. S p l I c m r ~  

1 ~ ~ 1 d . n t l ~ I  L . I w v L c I ~ ~ I  

'.th.C.l 
U" 1 
U" 1 

L I n  m n * t r w I $ ~ ~  
U.. I, 

L b r m  

D~I. SSILO.IS 

RW- 12 

UY 78 
5roW)-D 

LLI*..n' oprawra aqu'p.De 

, Dbl. Sp11e.w. 

TIM I I n L s h ~ l ~ l  
U.. l 

*21,15 

11.40 

11.97 

2Y.57 

11.23 

13.15 

10.40, 

15.59 
10.04 

1 0 . k  

~ 0 . 9 6  

i 
81.784 

a* I 
Y.78t 

=* I 
*.*a+ 

1.61. 

1.341 
3) :: I 

Y.16+ ' 
34. I 

1.16+ , ' ! 
4.10 
S.5e 

i a 

Y.S6+ 
Y* 

a.w+ 
I. 

15.92 

ai.23 

2 . 5  

7 

3.33. 
I* 

3.3% 
1% 

Y.YW 
3 s  

3.71 ' 
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UI. A~~.L.SI mew. 
or.nq.. nlver.ld.. 
sari *arn.rdlno, 
s.n LUIS Obl.~o. 
6 . n ~  nnrbara, 
.nn vanrura Cauntl.., 
C.Ilcornl. 
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!obi.po, sane. Barbara, 
land ventura cowtie. .  
:CslirornI. , 
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Chm-et aizzrayrr . ;  stoneinason: 
Are. 4 
&I(. 5 
cloclricl*nsz 
U.. 1 8  
~lectrlcl~.. 

cable splicer* 

L.ea 4 1  
~1~ctricc.n. ' 

Csbl. S911SU. 

Are. 5s 
E1ecUICI.I). 

a b l e  sp11c=* 

Me. 61 
11~ct-II~1.n. 

a b l e  sp1lS.I' 

Are. 01  
E ~ ~ u I s I ~ N  

Cable splicer* 

U r a  101 
ElectrIei.". 

Cable SplISer* 
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S P E C I F I C A T I O N S  

f o r  
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Appropriation: 
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FCA of 1965 
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PART I SPECIAL PROVISIONS 
I 

, I  

i 
PART I1 TECHNICAL PROVISIONS 

! Section 
< 

E O F  C O N T E N T S  

Title 

General Requirements 
Measurement and Payment 
Environmental Protection 

Diversion and Control of Water 
Clearing and Grubbing 
Stripping 
Excavation 
Fills and Subgrade Preparation 
Embankments 
Stone Protection 
Aggregate Base 
Prime Coat and Weed Killer 
Asphalt Concrete (Central Plant Hot Mix) 
Culverts 
Reinforced Concrete Pipe Conduit 
Guard Rail and Log Barrier 
Fences and Barricades 

Formwork for Concrete 
Concrete 
Precast-Prestressed Concrete Girders 
Expansion, Contraction and Construction 
Joints in Concrete 

Grouting Stone Protection 
Drilling and Grouting 
Grouted River/Run Stone 
Pneumatically Placed Concrete 
Concrete Reinforcement 

Steel Doors and Frames 
Hardware; Builders' 
Miscellaneous Metal Work and Materials 

Gages and Monuments 
Project Sign 

Seeding 
Trees, Shrubs and Cacti 

Desert Varnish Finish 



PART I 

SPECIAL PROVISIONS 

Index 

Comencement, P rosecu t ion ,  and 
.Completion of Work 

Liquidated Damages 
Contract  Drawings, Maps and 

S p e c i f i c a t i o n s  
Cont rac to r  S u b m i t t a l s  
Phys ica l  Data 
Salvage M a t e r i a l s  and Equipment 
Layout of Work 
Quan t i ty  Surveys  
Damage to Work 
Performance o f  Work by 

Cont rac to r  
Cont rac to r  Q u a l i t y  Cont ro l  

12. V a r i a t i o n  i n  Est imated 
Quant i t ies-Subdivided Items 

13. Time Extension 
14. Continuing Cont rac t s  
15. I d e n t i f i c a t i o n  of  Government- 

Furnished P r o p e r t y  
16. P r o p e r t y  Records 
17. Approved Aggregate Sources  
18. Payment f o r  Mobi l i za t ion  and 

P r e p a r a t o r y  Work, Payment I tem 
No. 1 (1979 Mar.) 

19. P rogress  Payments 
20. Equipment Ownership and Opera t ing  

Expense Schedule  

1. COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK (1965 JAN). The Cont rac to r  
w i l l  be r equ i red  t o  commence work under t h i s  c o n t r a c t  w i t h i n  5 ca lendar  days a f t e r  
t h e  d a t e  of r e c e i p t  by him of n o t i c e  t o  proceed,  t o  p rosecu te  s a i d  work 
d i l i g e n t l y ,  and t o  complete t h e  e n t i r e  work ready f o r  use  not  l a t e r  than 710 
ca lendar  days a f t e r  t h e  d a t e  of  r e c e i p t  of n o t i c e  t o  proceed except  seed ing  and 
p l a n t i n g .  Seeding and p l a n t i n g  s h a l l  be accomplished a s  soon a s  p r a c t i c a b l e  and 
w i t h i n  time limits s t a t e d  i n  t h e  Technical  P r o v i s i o n s  o r  d i r e c t e d  by t h e  
Cont rac t ing  Of f ioe r .  The time s t a t e d  f o r  completion s h a l l  i n c l u d e  f i n a l  clean-up 
of t h e  premises. 

1.1 S tage  I11 Embankment. Cons t ruc t ion  o f  t h e  S t a g e  I11 embankment i n d i c a t e d  on 
t h e  drawings s h a l l  not  begin p r i o r  t o  completion of S t a g e  I and S t a g e  I1 
c o n s t r u c t i o n .  S tage  I11 embankment s h a l l  be cons t ruc ted  dur ing  t h e  pe r iods  o f  15 
September t o  15 November o r  1 A p r i l  t o  30 June. 

1.2 Sp i l lway ,  Dikes 1 and 2 s h a l l  be completed p r i o r  t o  beginning S t a g e  I11 
embankment c o n s t r u c t i o n .  

1.3 O u t l e t  Works. Cons t ruc t ion  of o u t l e t  works s h a l l  be completed p r i o r  t o  
beginning S t a g e  I11 embankment cons t ruc t ion .  

2. LIQUIDATED DAMAGES (1965 J A N ) .  I n  case  o f  f a i l u r e  on t h e  p a r t  of  t h e  
Cont rac to r  t o  complete t h e  work w i t h i n  t h e  time f ixed  i n  t h e  c o n t r a c t  or  any 
e x t e n s i o n s  t h e r e o f ,  t h e  Cont rac to r  s h a l l  pay t o  t h e  Government a s  l i q u i d a t e d  
damages, pursuant t o  t h e  c l a u s e  of  t h i s  c o n t r a c t  e n t i t l e d  "Termination f o r  
Default-Damages f o r  Delay-Time Extensions ,"  t h e  sum of  $500.00 f o r  each day o f  
delay.  

3. CONTRACT DRAWINGS, MAPS AND SPECIFICATIONS ( 1965 JAN) . 
3.1 Ten s e t s  of l a r g e  s c a l e  c o n t r a c t  drawings, maps and s p e c i f i c a t i o n s  w i l l  be 
fu rn i shed  t h e  Cont rac to r  wi thout  charge ,  except  a p p l i c a b l e  p u b l i c a t i o n s  
incorpora ted  i n t o  t h e  Technical  P r o v i s i o n s  by re fe rence .  Addi t ional  s e t s  w i l l  be 
fu rn i shed  on reques t  a t  t h e  c o s t  of reproduct ion.  The work s h a l l  conform t o  t h e  



following contract  drawings and maps, a l l  of which form a par t  of these 
spec i f ica t ions  and are  ava i lab le  i n  the  of f ice  of t h e  U.S. Army Engineer D i g t r i c t ,  
Los Angeles, 300 North Los Angeles S t r e e t ,  Los Angeles, Cal ifornia .  

Drawing No. 
( D i s t r i c t  F i l e  No.) T i t l e  

Index, Vic in i ty  Map and Projec t  Location Map 
General Plan 
General S i t e  Geology and Diamond Drill Hole Plan 
of  Exploration 
Dam Embankment Foundation Geologic P r o f i l e  
Dam Embankment Geologic Logs of Diamond D r i l l  Holes 
Dam Embankment (Right and Lef t  Abutments) Geologic 
Logs of Diamond D r i l l  Holes 
Dam Embankment (Le f t  Abutment) and Outlet  Works Plan 
and P r o f i l e  of Test Trench Exploration 
Dam Embankment (Left  Abutment) and Outlet  Works 
Logs of Test Trenches 82-1 Through 82-6 
Outlet  Works Logs of Test  Trenches 9 Through 14 
Outlet  Works Logs of Test Trenches 81 Through 87A 
Outlet  Works Logs of Test Trenches 42, 44, 45, 88 
Through 92 
Outlet  Works Geologic Logs of Diamond D r i l l  Holes 
Dike No. 1 Geoloav and P l a n  of E x ~ l o r a t i o n  
Dike No. 2 p r o f i l e  and Geologic ~ b g s  of Diamond D r i l l  
Holes 
Spillway Plan of Exploration and Logs of Test Trenches 
Spillway and Dam Embankment (Right Abutment) Geology 
Location and Logs of Spillway Test Trenches 
Spillway P r o f i l e  and Sect ions 
Spillway Geologic Logs of Diamond D r i l l  Holes 13, 38 
Through 42 
Spillway Geolggic Logs of Diamond D r i l l  Holes 36, 37, 
43, 46 Through 50 
Refract ive Seismic Surveys Plan 
Dam Embapkment and Outlet  Works Refract ive Seismic 
Surveys Time-Distance Curves and P r o f i l e s  
Dike No. 1 Refract ive Seismic Surveys Time-Distance 
Curves and P r o f i l e  
Spillway and Dike No. 2 Refract ive Sesimic Surveys 
Time-Distance Curves and P r o f i l e s  
Dam Embankment Foundation S o i l s  Erplorat ion Plan 
Borrow Areas Exploration Plan 
Dam Embankment Boundatiop S o i l  Logs 
Dam Embankment Foundation S o i l  Logs 
Dam Embankment Foundation S o i l  Logs 
Dike No, 1 Foundation S o i l  Logs 
Borrow Area Nos. I and 2 S o i l  Logs 
Borrow Area No. 3 S o i l  Logs 
Borrow Area No. 3 S o i l  Logs 
Borrow Area No. 3 S o i l  Logs 
Borrow Area No. 3 S o i l  Logs 
Miscellaneous Exploration (Outside Designated Borrow 
Areas) S o i l  Logs 



D a m  Embankment Foundation Grouting P r o f i l e  and D e t a i l s  
Dam Embankment Plan and P r o f i l e  
Dam Embankment Cross S e c t i o n s  
Dam Embankment Cross  S e c t i o n  and D e t a i l s  
Dam Embankment Cross S e c t i o n  and D e t a i l  
Dam Embankment Cross  S e c t i o n s  
Dam Embankment T y p i c a l  S e c t i o n s  
Dam Embankment Turnarounds,  P i p e  Handra i l  and Log 
B a r r i e r  D e t a i l s  
Divers ion  and Control  of  Water E a s t  and West Divers ion  
Levees P l a n ,  P r o f i l e s  and D e t a i l s  
Dike No. 1 P lan  and P r o f i l e  S t a .  84+75+ t o  S t a .  52+00 
Dike No. 1 P lan  and P r o f i l e  S t a .  52+00 t o  S t a .  22+00 
Dike No. 1 Plan and P r o f i l e  S t a .  22+00 t o  S t a .  10+00 
and Drainage D e t a i l s  
Dike No. 1 Cross  S e c t i o n s  and Typ ica l  S e c t i o n s  
Dike No. 2 Plan and P r o f i l e  and Typ ica l  S e c t i o n  
Sp i l lway  P lan  and P r o f i l e  
Sp i l lway  Cross S e c t i o n s ,  S i l l  S e c t i o n s  and D e t a i l s  
Sp i l lway  and Dike No. 1 Turnarounds, Guardra i l  D e t a i l s  
and Entrance  Gate 
O u t l e t  Works P l a n  and P r o f i l e  S t a  24+00+ t o  S t a .  10+50 
O u t l e t  Works P lan  and P r o f i l e  S t a .  10+50 t o  S t a .  1+73+ - 
O u t l e t  Works Cross  S e c t i o n s  
O u t l e t  Works Cross S e c t i o n s  and D e t a i l s - O u t l e t  Channel 
O u t l e t  Works I n t a k e  S t r u c t u r e  
O u t l e t  Works I n t a k e  S t r u c t u r e  Trash Rack S t r u c t u r a l  
D e t a i l s  
O u t l e t  Works I n t a k e  S t r u c t u r e  Trash Rack S t r u c t u r a l  
D e t a i l s  
O u t l e t  Works-Conduit S t r u c t u r a l  D e t a i l s  
O u t l e t  Works Energy D i s s i p a t o r  
O u t l e t  Works Gaging S t a t i o n  Bridge P l a n ,  S e c t i o n  and 
D e t a i l s  
O u t l e t  Works Gaging S t a t i o n  Abutment 
Access Road General  P lan  
Access Road Plan and P r o f i l e  S t a .  5+00 t o  S t a .  36+59.53 
Access Road P lan  and P r o f i l e  S t a .  36+59.53 t o  S t a .  
70+50 
Access Road Plan and P r o f i l e  S t a .  70+50 t o  S t a .  102+50 
Access Road P lan  and P r o f i l e  S t a .  102+50 t o  S t a .  
135+20.95 
Access Road Cross S e c t i o n s  
Access Road Cross S e c t i o n s  and Typ ica l  S e c t i o n s  
Dam Embankment and Access Road, C u l v e r t ,  Fencing 
and Double Drive  Gate P l a n ,  S e c t i o n  and D e t a i l s  
Monuments and Sediment S t a f f  Gage Loca t ions  
Monuments and S t a f f  Gage S e c t i o n s  and D e t a i l s  
Rese rvo i r  Water Sur face  Recording F a c i l i t i e s  
Permanent P r o j e c t  S i g n  
W l e N o .  1 
Dike No. 1 Landscape P lan  
Dam Embankment Landscape Plan and D e t a i l s  
Dam Embankment and Dike No. 1 Landscape S e c t i o n s  and 
Schemes 
General  P l a n  Landscape (Miscel laneous)  



3.2 Omissions from the drawings or  spec i f ioa t ions  or  the misdescription of 
d e t a i l s  of work which a re  manifestly necessary t o  carry out the  in t en t  of t h e  
drawings and spec i f i ca t ions ,  or which a re  customarily performed, s h a l l  not r e l i eve  
the  Contractor from performing such omitted or misdescribed d e t a i l s  of t h e  work 
but they s h a l l  be performed a s  i f  f u l l y  and co r rec t ly  s e t  fo r th  and described i n  
the drawings and spec i f ica t ions .  

3.3 The Contractor s h a l l  check a l l  drawings furnished him immediately upon t h e i r  
rece ip t  and s h a l l  promptly not i fy  the  Contracting Officer  of any discrepancies.  
Figures marked on drawings s h a l l  i n  general be followed i n  preference t o  sca l e  
measurements. Large s c a l e  drawings s h a l l  i n  general govern small s c a l e  
drawings. The Contractor s h a l l  compare a l l  drawings and ve r i fy  the f igu res  before 
laying out the  work and w i l l  be responsible f o r  any e r r o r s  which might have been 
avoided thereby. 

4. CONTRACTOR SUBMITTALS. 

4.1 General. Reference is made t o  the General Provision e n t i t l e d  "Shop 
Drawings". The Contractor s h a l l  submit f o r  approval a l l  shop drawings, 
c e r t i f i c a t e s  of  compliance and/or equipment lists cal led for  under the various 
headings of these spec i f ica t ions .  These drawings, c e r t i f i c a t e s  and lists s h a l l  be 
complete and detai led.  I f  approved by the  Contracting Officer ,  eaoh copy of the 
drawings, o e r t i f i c a t e s ,  or lists w i l l  be iden t i f i ed  as having received such 
approval by being so stamped and dated. The Contractor s h a l l  make any correct ions 
required by t h e  Contracting Officer .  Unless otherwise specif ied i n  t h e  Technical 
Provisions,  the  number of copies t o  be submitted s h a l l  be a s  s t a t ed  herein. The 
Contractor s h a l l  complete ENG Form 4025, "Transmittal of Shop Drawings, Equipment 
Data, Material Samples, or  Manufacturer's C e r t i f i c a t e s  of Compliance for  Approval" 
and forward 6 copies of same with eaoh s e t  cf shop drawings, c e r t i f i c a t e s  of 
compliance, or equipment lists submitted. Blank ENG Forms 4025 w i l l  be furnished 
by t h e  Contracting Officer  on request. Each shop drawing submitted fo r  approval 
s h a l l  have, i n  the lower r i g h t  hand corner ju s t  above the t i t l e ,  a white space 3 
inches x 4 inches i n  which t h e  Contracting Officer can ind ica t e  the ac t ion  taken. 
Shop drawings fo r  submit tal  s h a l l  be e i t h e r  blue l i n e  or  black l i n e  p r i n t s  on a 
white background. Blueprints  a re  not acceptable.  Each shop drawing, c e r t i f i c a t e  of 
compliance, and/or equipment list s h a l l  be iden t i f i ed  with the  following 
information as  applicable:  

Contract Number 
Pro jec t  T i t l e  and Location 
Subcontractor 's Name 
Suppl ie r ' s  Name 
Manufacturer's Name 
Contract Specif icat ion and Paragraph Number 
Contract Drawing F i l e  Number 

4.1.1 Contractor Cer t i f ica t ion .  Each submit tal  of the shop drawings s h a l l  
contain the following c e r t i f i c a t i o n  on the  face of t h e  ENG Form 4025 accompanying 
the  submittal:  

"I have reviewed the shop drawings i n  d e t a i l  and they a r e  cor rec t  and i n  
strict conformance with t h e  contract  drawings and spec i f ioa t ions  except 
a s  otherwise e x p l i c i t l y  s ta ted .  

Authorized Prime Contractor Representative" 



4.2 Shop Drawings and M a t e r i a l s  Submi t t a l  R e g i s t e r .  Within 15 ca lendar  days 
a f t e r  commencement of work under t h i s  c o n t r a c t ,  t h e  Cont rac to r  s h a l l  submit a 
p r e l i m i n a r y  r e g i s t e r  showing a l l  shop drawings,  c e r t i f i c a t e s  of  compliance, 
equipment lists, samples,  and o t h e r  d a t a  r equ i red  t o  be submitted under t h e  
v a r i o u s  headings o f  t h e s e  s p e o i f i c a t i o n s .  The r e g i s t e r  s h a l l  be submitted i n  
d u p l i c a t e .  The p re l iminary  r e g i s t e r  s h a l l  show t h e  s u b m i t t a l  i d e n t i f i c a t i o n  
number, t h e  type  o f  s u b m i t t a l ,  and t h e  d e s c r i p t i o n  f o r  a l l  i tems t o  be submitted 
under t h i s  c o n t r a c t  and,  f o r  a l l  i tems needed p r i o r  t o  s u b m i t t a l  of t h e  P r o j e c t  
P rogress  Schedule,  t h e  scheduled s u b m i t t a l  d a t e ,  approval  need d a t e ,  and t h e  
mater ia l /equipment  need d a t e  s h a l l  a l s o  be included.  The r e g i s t e r  s h a l l  be . expanded t o  inc lude  a l l  Con t rac to r  scheduled d a t e s  and s h a l l  be resubmit ted  w i t h i n  
15 calendar  days a f t e r  s u b m i t t a l  of t h e  p r o j e c t  p rogress  schedule .  A f t e r  o r i g i n a l  
approval  t h e  r e g i s t e r  s h a l l  be updated t o  i n d i c a t e  a c t u a l  d a t e s ,  a c t i o n s  
completed, and any a d d i t i o n a l  submitt .als  o r  r e s u b m i t t a l s  r e q u i r e d ,  and two cop ies  

3 of  a l l  updated s h e e t s  s h a l l  be submit ted  on o r  before  t h e  f i f t e e n t h  of each month. 
The r e g i s t e r  s h a l l  provide  adequate t ime f o r  review and approval  of  t h e  submit ted  
m a t e r i a l  and s h a l l  be coordinated wi th  t h e  c o n s t r u c t i o n  p rogress  schedu le  t o  
a s s u r e  t h a t  a l l  equipment and m a t e r i a l s  w i l l  be a v a i l a b l e  f o r  i n c o r p o r a t i o n  i n t o  
t h e  work i n  aocordance wi th  approved schedu le  of c o n s t r u c t i o n  o p e r a t i o n s .  Payment 
f o r  m a t e r i a l s  incorpora ted  i n t o  t h e  work w i l l  not  be allowed u n t i l  r e q u i r e d  
approva l s  have been obta ined.  

4.3 Shop Drawings. The Cont rac to r  s h a l l  submit t o  t h e  Cont rac t ing  O f f i c e r  f o r  
approva l  10 cop ies  of a l l  shop drawings a s  c a l l e d  f o r  under t h e  va r ious  headings  
of  t h e s e  s p e c i f i c a t i o n s .  Nine s e t s  of a l l  shop drawings w i l l  be r e t a i n e d  by t h e  
Cont rac t ing  Of f i ce r  and one s e t  w i l l  be r e tu rned  t o  t h e  Cont rac to r .  

a 4 . 4  C e r t i f i c a t e s  o f  Compliance (1969 MAY OCE). Any c e r t i f i c a t e s  r equ i red  f o r  
demonstra t ing proof of compliance of m a t e r i a l s  wi th  s p e c i f i c a t i o n  requirements  
s h a l l  be executed i n  6 cop ies .  Each c e r t i f i c a t e  s h a l l  be s igned by an o f f i c i a l  
au thor ized  to c e r t i f y  i n  behalf  of t h e  manufacturing company and s h a l l  con ta in  t h e  
name and address  o f  t h e  Cont rac to r ,  t h e  p r o j e c t  name and l o c a t i o n ,  and t h e  
q u a n t i t y  and d a t e  o r  d a t e s  of shipment or d e l i v e r y  t o  which t h e  c e r t i f i c a t e s  
apply.  Copies o f  l a b o r a t o r y  t e s t  r e p o r t s  submit ted  wi th  c e r t i f i c a t e s  s h a l l  c o n t a i n  
t h e  name and address  of t h e  t e s t i n g  l a b o r a t o r y  and t h e  d a t e  o r  d a t e s  of t h e  t e s t s  
t o  which t h e  r e p o r t  a p p l i e s .  C e r t i f i c a t i o n  s h a l l  not  be const rued a s  r e l i e v i n g  t h e  
Cont rac to r  from f u r n i s h i n g  s a t i s f a c t o r y  m a t e r i a l ,  if, a f t e r  tests a r e  performed on 
s e l e c t e d  samples, t h e  m a t e r i a l  is found no t  t o  meet t h e  s p e c i f i c  requirements.  

4.5 Resubmit ta ls .  I f  a s u b m i t t a l  is re tu rned  f o r  c o r r e c t i o n  o r  is not 
s a t i s f a c t o r y  and is disapproved by t h e  Cont rac t ing  O f f i c e r ,  t h e  Cont rac to r  s h a l l  
resubmit  t h e  c o r r e c t e d  m a t e r i a l  i n  t h e  same q u a n t i t y ,  a s  s p e c i f i e d  f o r  t h e  
o r i g i n a l  s u b m i t t a l ,  f o r  approval  w i t h i n  14 ca lendar  days a f t e r  r e c e i p t  by him of 
t h e  disapproved m a t e r i a l .  

5. PHYSICAL DATA. 

5.1 General .  Informat ion and d a t a  furnished o r  r e f e r r e d  t o  below a r e  fu rn i shed  
f o r  t h e  C o n t r a c t o r ' s  informat ion.  However, it is e x p r e s s l y  understood t h a t  t h e  
Government w i l l  not  be r e s p o n s i b l e  f o r  any i n t e r p r e t a t i o n  o r  conclus ion drawn 
therefrom by t h e  Cont rac to r .  

5.2 The phys ica l  c o n d i t i o n s  i n d i c a t e d  on t h e  drawings and i n  t h e  s p e c i f i c a t i o n s  

a a r e  t h e  r e s u l t  Of S i te  i n v e s t i g a t i o n s  by su rvey ,  test t r e n c h e s ,  boring8 and 
seismic surveys .  



5.1 Weather Conditions. . - 

5.3.1 Average temperature f o r  period of record from 1951 t o  1979 (29 years)  
inclusive a t  Phoenix, Arizona 

Average Average 
Daily Daily 

Month Maximum Minimum Average Maximum Minimum 

Jan 
Feb 
March 
April 
May 
June 
July 
Aug 
Sep 
Oct 
Nov 
Dec 

5.3.2 Hydrological Data. The following hydrological data were obtained from the  
U.S. Weather Bureau records for  Phoenix, Arizona. The number of rainy days does 
not include days with only a t race  of r a i n f a l l  recorded. 

Total  fo r  
Period of Record 

No. Total  
Rainy Rainfa l l  

Month Days I n  Inohes 

Jan 
Feb 
March 
April 
May 
June 
Ju ly  
A ug 
Sept  
Oct 
Nov 
D ec 

Total  

Mean f o r  
Period of Record 

No. 
of 
Days Rainfa l l  ( inches)  

5.4 Transportation F a c i l i t i e s .  The Contractor s h a l l  make h i s  own inves t iga t ion  
of the condition of ava i lab le  public  and pr iva te  roads and r a i l roads  and of 
clearances, r e s t r i c t i o n s ,  bridge load limits, and other  l imi ta t ions  a f f ec t ing  
t ranspor ta t ion  and ingress  and egress  at the s i t e  of work. T t  s h a l l  be the 
Contractor 's respons ib i l i ty  to  construct and maintain a t  h i s  own expense, any haul 
roads required for  construction operations. 

a 



5.5 Addi t iona l  In fo rmat ion ,  i n c l u d i n g  hu t  no t  n e c e s s a r i l y  l i m i t e d  t o ,  r e s u l t s  of  
l a b o r a t o r y  t e s t s  of m a t e r i a l  encountered i n  test ho les  o r  o t h e r  e x p l o r a t i o n s  and 
f i e l d  l o g s  is a v a i l a b l e  f o r  i n s p e c t i o n  and s tudy  i n  t h e  Los Angeles o f  District 
O f f i c e ,  Geotechnical  Branch, Room 6036, 300 North Los Angeles S t r e e t ,  Los Angeles,  
C a l i f o r n i a .  

6. SALVAGE MATERIALS AND EQUIPMENT (1965 JAN). The Cont rac to r  s h a l l  ma in ta in  
adequate p roper ty  c o n t r o l  r ecords  f o r  a l l  m a t e r i a l s  or  equipment s p e c i f i e d  t o  be 
salvaged.  These r e c o r d s  may be i n  accordance w i t h  t h e  Cont rac to r ' s  system of 
p roper ty  c o n t r o l ,  i f  approved by t h e  p roper ty  a d m i n i s t r a t o r .  The Cont rac to r  s h a l l  
he r e s p o n s i b l e  f o r  t h e  adequate s t o r a g e  and p r o t e c t i o n  o f  a l l  salvaged m a t e r i a l s  
and equipment and s h a l l  r e p l a c e ,  a t  not  c o s t  t o  t h e  Government, a l l  sa lvaged 
m a t e r i a l s  and equipment which a r e  broken o r  damaged d u r i n g  sa lvage  o p e r a t i o n s  as 
t h e  r e s u l t  of  h i s  negl igence,  or  whi le  i n  h i s  ca re .  

7. LAYOUT OF WORK. (1965 APR OCE) 

7.1 The Government w i l l  e s t a b l i s h  bench marks a t  t h e  s i t e  of t h e  work. 

7.2 From t h e  bench marks e s t a b l i s h e d  by t h e  Government t h e  Cont rac to r  s h a l l  
complete t h e  l a y o u t  of  t h e  work and s h a l l  be r e s p o n s i b l e  f o r  a l l  measurements t h a t  
may be requ i red  f o r  t h e  execu t ion  of t h e  work t o  t h e  l o c a t i o n  and l i m i t  marks 
p resc r ibed  i n  t h e  s p e c i f i c a t i o n s  o r  on t h e  c o n t r a c t  drawings,  s u b j e c t  t o  such 
modi f i ca t ions  a s  t h e  Cont rac t ing  O f f i c e r  may r e q u i r e  t o  meet changed cond i t ions  o r  
a s  a r e s u l t  o f  necessa ry  modi f i ca t ions  t o  t h e  c o n t r a c t  work. 

7.3 The Cont rac to r  s h a l l  f u r n i s h ,  a t  h i s  own expense,  such s t a k e s ,  t empla tes ,  
p la t fo rms ,  equipment, t o o l s  and m a t e r i a l ,  and a l l  l a b o r  a s  may be requ i red  i n  
l a y i n g  ou t  any p a r t  of t h e  work from t h e  bench marks e s t a b l i s h e d  by t h e  
Government. It s h a l l  be t h e  r e s p o n s i b i l i t y  o f  t h e  Cont rac to r  t o  main ta in  and 
p rese rve  a l l  s t a k e s  and o t h e r  marks e s t a b l i s h e d  by t h e  Cont rac t ing  O f f i c e r  u n t i l  
au thor ized  t o  remove them and if such marks a r e  des t royed ,  by t h e  Cont rac to r  o r  
through h i s  negl igence p r i o r  t o  t h e i r  au thor ized  removal t h e y  may he replaced by 
t h e  Cont rac t ing  O f f i c e r ,  a t  h i s  d i s c r e t i o n ,  and t h e  expense o f  replacement w i l l  be 
deducted from any amounts due o r  t o  become due t h e  Contractor .  The Cont rac t ing  
O f f i c e r  may r e q u i r e  t h a t  work be suspended a t  any t ime  when l o c a t i o n  and l i m i t  
marks e s t a b l i s h e d  by t h e  Cont rac to r  a r e  not reasonably  adequate t o  permit  checking 
o f  t h e  work. 

8. QUANTITY SURVEYS (1979 MAR).  

- 8.1 The Government s h a l l  make o r g i n a l  and f i n a l  surveys  and computations t o  
determine t h e  q u a n t i t i e s  of work performed o r  f i n a l l y  p lace .  

v 8.2 The Cont rac to r  s h a l l  make such su rveys  and computations a s  a r e  necessa ry  t o  
determine t h e  q u a n t i t i e s  of work performed o r  placed dur ing each per iod f o r  which 
a progress  payment is t o  be made. A l l  o r i g i n a l  f i e l d  n o t e s ,  computations and 
o t h e r  r ecords  f o r  t h e  purpose of l a y o u t  and p rogress  su rveys  s h a l l  be fu rn i shed  
promptly t o  t h e  r e p r e s e n t a t i v e  of t h e  Cont rac t ing  O f f i c e r  a t  t h e  s i te of t h e  work 
and s h a l l  be used by t h e  Cont rac t ing  O f f i c e r  t o  t h e  e x t e n t  necessa ry  i n  
determining t h e  proper amount of p rogress  payments due t h e  Cont rac to r .  A copy of 
t h e  o r i g i a n l  no tes ,  computations and records  fu rn i shed  t o  t h e  Cont rac t ing  Of f i ce r  
s h a l l  be r e t a i n e d  by t h e  Cont rac to r .  Unless waived by t h e  Cont rac t inn  O f f i c e r  i n  
each s p e c i f i c  c a s e ,  q u a n t i t y  su rveys  made by t h e  Cont rac to r  s h a l l  b; made under 
t h e  d i r e c t i o n  o f  r e p r e s e n t a t i v e  o f  t h e  Cont rac t ing  O f f i c e r .  



9 .  DAMAGE TO WORK (1966 MAR OCE). The r e s p o n s i b i l i t y  f o r  damage t o  any p a r t  of  
t h e  permanent work s h a l l  be as set f o r t h  i n  t h e  c l a u s e  of  t h e  c o n t r a c t  e n t i t l e d  
"Permits and Respons ib i l i t i e s . ' '  However, i f ,  i n  t h e  judgment of  t h e  Cont rac t ing  
O f f i c e r ,  any p a r t  of t h e  permanent work performed by t h e  Cont rac to r  is damaged by 
f lood o r  ear thquake,  which damage is no t  due t o  t h e  f a i l u r e  of  t h e  Contraotor  t o  
t a k e  reasonab le  p recau t ions  o r  t o  e x e r c i s e  sound eng ineer ing  and c o n s t r u c t i o n  
p r a c t i c e s  i n  t h e  conduct o f  t h e  work, t h e  Cont rac to r  w i l l  make t h e  r e p a i r s  a s  
ordered by t h e  Cont rac t ing  O f f i c e r  and f u l l  compensation f o r  such r e p a i r s  w i l l  be 
made a t  t h e  a p p l i c a b l e  c o n t r a c t  u n i t  o r  lump sum p r i c e s  as f ixed  and e s t a b l i s h e d  
i n  t h e  c o n t r a c t .  I f ,  i n  t h e  opinion of t h e  C o n t r a c t i n g  O f f i c e r ,  t h e r e  a r e  no 
c o n t r a c t  u n i t  o r  lump sum p r i c e s  a p p l i c a b l e  t o  any p a r t  of such work an e q u i t a b l e  
adjustment pursuant t o  Clause 3, Changes, of t h e  c o n t r a c t ,  w i l l  be made a s  f u l l  
compensation f o r  t h e  r e p a i r s  o f  t h a t  p a r t  o f  t h e  permanent work f o r  which 
t h e r e  a r e  no a p p l i c a b l e  c o n t r a c t  u n i t  o r  lump sum p r i c e s .  Except a s  h e r e i n  
provided,  damage t o  a l l  work ( i n c l u d i n g  temporary c o n s t r u c t i o n ) ,  u t i l i t i e s ,  
m a t e r i a l s ,  equipment and p l a n t  s h a l l  be r e p a i r e d  t o  t h e  s a t i s f a c t i o n  of t h e  
Cont rac t ing  O f f i c e r  at t h e  C o n t r a c t o r ' s  expense,  r e g a r d l e s s  of  t h e  cause  of such 
damage. 

10. PERFORMANCE OF WORK BY CONTRACTOR (1965 JAN). The Cont rac to r  s h a l l  perform 
on t h e  s i t e ,  and wi th  h i s  own o r g a n i z a t i o n ,  work e q u i v a l e n t  t o  a t  l e a s t  s i x t y  
percent  (60%) of t h e  t o t a l  amount of work t o  be performed under t h e  c o n t r a c t .  I f ,  
dur ing t h e  p rogress  of t h e  work hereunder t h e  Contraotor  r e q u e s t s  a r educ t ion  i n  
such percentage and t h e  Cont rac t ing  O f f i c e r  determines  t h a t  it would be t o  t h e  
Government's advantage,  t h e  percentage of t h e  work requ i red  t o  be performed by t h e  
Cont rac to r  mav be reduced. urovided w r i t t e n  auuroval  o f  such reduc t ion  is  obta ined 
by t h e  c o n t r a c t o r  from t h e  c o n t r a c t i n g  office;.. 

11.  CONTRACTOR QUALITY CONTROL. The Cont rac to r  s h a l l  orovide  and main ta in  an 
e f f e c t i v e  q u a l i t y  c o n t r o l  program t h a t  complies wi th  t h e  c l a u s e  of t h e  c o n t r a c t  
e n t i t l e d  "Contractor  I n s p e c t i o n  System." 

11.1 The Cont rac to r  s h a l l  e s t a b l i s h  a q u a l i t y  c o n t r o l  system t o  perform a u f i c i e n t  
i n s p e c t i o n  and t e s t s  of a l l  items of work, i n c l u d i n g  t h a t  of h i s  s u b c o n t r a c t o r s ,  
t o  ensure  conformance t o  a p p l i c a b l e  s p e c i f i c a t i o n s  and drawings wi th  r e s p e c t  t o  
t h e  m a t e r i a l s ,  w o r h a n s h i p ,  c o n s t r u c t i o n ,  f i n i s h ,  f u n c t i o n a l  performance, and 
i d e n t i f i c a t i o n .  Th i s  c o n t r o l  w i l l  be e s t a b l i s h e d  f o r  a l l  c o n s t r u c t i o n  excep t  where 
t h e  Techn ica l  P r o v i s i o n s  of t h e  c o n t r a c t  provide  f o r  s p e c i f i c  Government c o n t r o l  
by i n s p e c t i o n s ,  t e s t s  o r  o t h e r  means. The C o n t r a c t o r ' s  c o n t r o l  system w i l l  
s p e c i f i c a l l y  i n c l u d e  t h e  s u r v e i l l a n c e  and t e s t s  r equ i red  i n  t h e  Techn ica l  
P r o v i s i o n s  of t h e  c o n t r a c t  s p e c i f i c a t i o n s .  

11.2 The C o n t r a c t o r ' s  q u a l i t y  c o n t r o l  system is t h e  means by which he a s s u r e s  
himself  t h a t  h i s  c o n s t r u c t i o n  complies w i t h  t h e  requirements  of  t h e  c o n t r a c t  p lans  
and s p e c i f i c a t i o n s .  The c o n t r o l s  s h a l l  be adequate  t o  cover a l l  c o n s t r u c t i o n  
o p e r a t i o n s  and should  be keyed t o  t h e  proposed c o n s t r u c t i o n  sequence. 

11.3 The C o n t r a c t o r ' s  job s u p e r v i s o r y  s t a f f  may be used f o r  q u a l i t y  c o n t r o l ,  
supplemented a s  necessa ry  by a d d i t i o n a l  personnel  f o r  s u r v e i l l a n c e ,  s p e c i a l  
t e c h n i c i a n s ,  o r  t e s t i n g  f a c t i l i t i e s  t o  provide  c a p a b i l i t y  f o r  t h e  c o n t r o l s  
r equ i red  by t h e  Techn ica l  P r o v i s i o n s  of  t h e  s p e c i f i c a t i o n s .  P r i o r  approval  is 
requ i red  f o r  f a c i l i t i e s ,  equipment, and personnel  used by t h e  Cont rac to r  i n  
performing t h e  s p e c i f i e d  t e s t s .  



11.4 Af te r  t h e  c o n t r a c t  is awarded and before  c o s n t r u c t i o n  o p e r a t i o n s  a r e  
s t a r t e d ,  t h e  Cont rac to r  s h a l l  meet w i t h  t h e  Cont rac t ing  O f f i c e r ,  or  h i s  
r e p r e s e n t a t i v e ,  and d i s c u s s  q u a l i t y  c o n t r o l  requirements .  The meeting s h a l l  
develop mutual unders tanding r e l a t i v e  t o  d e t a i l s  of t h e  system, i n c l u d i n g  t h e  
forms t o  be used f o r  r ecord ing  t h e  q u a l i t y  c o n t r o l  o p e r a t i o n s ,  i n s p e c t i o n s ,  
a d m i n i s t r a t i o n  of t h e  system, and t h e  i n t e r r e l a t i o n s h i p  of  Cont rac to r  and 
Government inspec t ion .  

11.5 The Cont rac to r  s h a l l  submit f o r  approval  w i t h i n  10 days  a f t e r  t h e  r e c e i p t  of 
t h e  Not ice  t o  Proceed a q u a l i t y  c o n t r o l  plan which s h a l l  i n c l u d e  t h e  procedures ,  

-J i n s t r u c t i o n s ,  and r e p o r t s  t o  be used. This  document w i l l  i nc lude  a s  a minimum: 

( 1 )  The q u a l i t y  c o n t r o l  o rgan iza t ion .  

( 2 )  Number and q u a l i f i c a t i o n s  of personnel  t o  be used f o r  t h i s  purpose. 

( 3 )  Author i ty  and r e s p o n s i b i l i t i e s  of  q u a l i t y  c o n t r o l  personnel.  

( 4 )  Methods of q u a l i t y  c o n t r o l  i n c l u d i n g  t h a t  f o r  h i s  s u b c o n t r a c t o r ' s  
work. 

(5)  Test  methods i n c l u d i n g ,  a s  s p e c i f i e d ,  name o f  q u a l i f i e d  t e s t i n g  
l a b o r a t o r y  t o  be used. 

( 6 )  Method of documenting q u a l i t y  c o n t r o l  o p e r a t i o n ,  i n s p e c t i o n ,  and 
t e s t i n g .  

(7)  A copy o f  a l e t t e r  of d i r e c t i o n  t o  t h e  C o n t r a c t o r ' s  r e p r e s e n t a t i v e  
respons ib le  f o r  t h e  q u a l i t y  c o n t r o l ,  o u t l i n i n g  h i s  d u t i e s  and r e s p o n s i b i l i t i e s ,  
and s igned by a  r e s p o n s i b l e  o f f i c e r  o f  t h e  f irm. 

11.6 Unless s p e c i f i c a l l y  au thor ized  i n  w r i t i n g  no c o n s t r u c t i o n  s h a l l  be s t a r t e d  
u n t i l  t h e  C o n t r a c t o r ' s  q u a l i t y  c o n t r o l  p lan  is approved. 

11.7 A l l  compliance i n s p e c t i o n  w i l l  be recorded on an approved form, i n c l u d i n g  
bu t  not  l i m i t e d  t o  t h e  s p e c i f i c  items requ i red  i n  t h e  Techn ica l  S e c t i o n s  of  t h e  
S p e c i f i c a t i o n s .  Th i s  form, t o  i n c l u d e  records  of c o r r e c t i v e  a c t i o n  t aken ,  w i l l  be 
fu rn i shed  t o  t h e  Government a s  r equ i red  by t h e  Cont rac t ing  O f f i c e r .  

11.8 If r e c u r r i n g  d e f i c i e n c i e s  i n  an item o r  items i n d i c a t e  t h a t  t h e  q u a l i t y  

- c o n t r o l  system is no t  adequate ,  such c o r r e c t i v e  a c t i o n s  w i l l  be taken a s  d i r e c t e d  
by t h e  Cont rac t ing  O f f i c e r .  

11.9 I n  t h e  event  t h e  Cont rac to r  f a i l s  t o  s a t i s f a c t o r i l y  perform any requ i red  
i n s p e c t i o n s  and t e s t s ;  t o  submit t ime ly ,  complete, and f a c t u a l  r e p o r t s  and t e s t  
d a t a ;  o r  o the rwise  comply w i t h  t h e  q u a l i t y  c o n t r o l  p r o v i s i o n s ,  t h e  Cont rac t ing  
O f f i c e r  may provide  t h e s e  s e r v i c e s  from another  source  and a l l  c o s t s  f o r  p rov id ing  
t h e s e  s e r v i c e s  w i l l  be deducted from payments due t h e  Contractor .  

12. VARIATION I N  ESTIMATED QUANTITIES-SUBDIVIDED ITEMS (1982 J U N  OCE). Th i s  
c l a u s e  is  a p p l i c a b l e  on ly  t o  Items Nos. 6 ,  10, 33, 34, 35, and 39. 

12.1 V a r i a t i o n  from t h e  es t imated q u a n t i t y  i n  t h e  a c t u a l  work performed under any 
second o r  subsequent sub-item o r  e l i m i n a t i o n  of a l l  work under such a  second o r  
subsequent sub-item w i l l  not be t h e  b a s i s  f o r  an adjustment i n  c o n t r a c t  u n i t  
p r i c e .  



12.2 Where the ac tua l  quant i ty  of work performed fo r  Items Nos. 6 ,  10, 33, 34, 
and 35 is l e s s  than 90 percent of the  quant i ty  of the  f i r s t  sub-item l i s t e d  under 
such item, the  Contractor w i l l  paid a t  the cont rac t  un i t  pr ice  for  t h a t  sub-item 
fo r  the  ac tua l  quant i ty  of work performed and, i n  addit ion,  an equi tab le  
adjustment i n  cont rac t  p r i ce  s h a l l  be made upon demand of the Contractor. The 
equi tab le  adjustment i n  p r i ce  f o r  the  under-run s h a l l  be made on the bas i s  t h a t  
the Contractor has assumed the r i s k  is  e n t i t l e d  to  no adjustment f o r  the f i rs t  10 
percent under-run. 

12.3 If the quant i ty  of work performed under items Nos. 6 ,  10, 33, 34, and 35 
exceed 105 percent or  is l e s s  than 96 percent of the  t o t a l  estimated quant i ty  Of 
the sub-items under t h a t  item, and/or i f  the quan i t i t y  of work performed under the 
second sub-item or any subsequent sub-item under Items No. 39 exceed 105 percent 
o r  is l e s s  than 96 percent of the estimated quant i ty  of any sub-item, and if such 
var ia t ion  causes an increase or a decrease i n  t h e  time required f o r  performance of 
t h i s  cont rac t  the  cont rac t  completion time w i l l  be adjusted a s  follows. 

12.3.1 I f  the quant i ty  var ia t ion  is such t h a t  it w i l l  cause an increase i n  the  
time necessary fo r  completion, the Contracting Officer  s h a l l ,  upon r ece ip t  of a 
wr i t ten  request fo r  an extension within 10 days from the  beginning of such delay 
o r  within such fur ther  period of time which the Contracting Off icer  g ran t s  p r i o r  
t o  t h e  date of f i n a l  set t lement  of the  cont rac t ,  a sce r t a in  t h e  f a c t s  and make such 
adjustment fo r  extending the completion date  is i n  h i s  judgment the  f indings 
ju s t i fy .  

12.3.2 If the quant i ty  var ia t ion  is such t h a t  it w i l l  cause a decrease i n  the  
time necessary f o r  completion, the Contracting Officer  s h a l l  a sce r t a in  the  f a c t s  
and promptly not i fy  the Contractor i n  wri t ing of  h i s  f indings and the  ex tent  of 
adjustment . 
12.4 I f  the p a r t i e s  f a i l  to  agree upon the adjustment t o  be made the  dispute 
s h a l l  be determined a s  provided i n  Clause 6, "Disputes", of the  General 
Provisions. 

a 
13. TIME EXTENSION (1965 JAN). Notwithstanding any other  provisions of t h i s  
cont rac t  it is mutually understood t h a t  the  time extensions fo r  ohanges i n  t h e  
work depend upon the ex ten t ,  if any, by which the  changes cause delay i n  the 
completion of t h e  various elements of construction. The change order grant ing the  
time extension may provide t h a t  the cont rac t  completion da te  w i l l  be extended only 
f o r  those spec i f i c  elements so delayed and t h a t  the  remaining cont rac t  completion 
da tes  for  a l l  other  port ions of the work w i l l  not be a l t e r e d  and may fu r the r  
provide fo r  an equi tab le  readjustment of l iquidated damages pursuant t o  the  new 
completion schedule. 

14. CONTINUING CONTRACTS. (1977 OCT OCE) 

14.1 This is  a continuing con t rac t ,  a s  authorized by Section 10 of the River and 
Harbor Act of September 22, 1922 (33 U.S. Code 621). The payment of some port ion 
of the cont rac t  pr ice  is dependent upon reserva t ions  of funds from fu ture  
appropriations. The r e s p o n s i b i l i t i e s  of the Government a r e  l imited by t h i s  c lause  
notwithstanding any contrary provision of the "Payments t o  Contractor" clause or 
any other  clause of t h i s  contract .  

14.2 The sum of  $50,000 has been reserved fo r  t h i s  cont rac t  and is ava i l ab le  fo r  
payments t o  the  Contractor during the  current  f i s c a l  year. It is expected t h a t  
Congress w i l l  make appropriations fo r  fu ture  f i s c a l  years from which addi t ional  
funds w i l l  be reserved fo r  t h i s  contract .  • 



14.2.1 F a i l u r e  t o  make payments i n  excess  of t h e  amount c u r r e n t l y  r e s e r v e d ,  o r  
t h a t  may be reserved from t ime t o  time, s h a l l  no t  e n t i t l e  t h e  Cont rac to r  t o  a  
p r i c e  adjustment under t h e  terms of t h i s  c o n t r a c t  except  a s  s p e c i f i c a l l y  provided 
i n  paragraphs  15.6, 15.7, 15.8 and 15.9 below. No such f a i l u r e  s h a l l  c o n s t i t u t e  a  
breach of t h i s  c o n t r a c t ,  e x c e p t  t h a t  t h i s  p r o v i s i o n  s h a l l  n o t  bar  a  breach-of- 
c o n t r a c t  a c t i o n  i f  an amount f i n a l l y  determined t o  be due as a  t e rmina t ion  
al lowance remains unpaid f o r  one yea r  due s o l e l y  t o  a f a i l u r e  t o  r e s e r v e  
s u f f i c i e n t  a d d i t i o n a l  funds t h e r e f o r .  

14.3 The Government may a t  any t ime  r e s e r v e  a d d i t i o n a l  funds f o r  payments under 
t h e  c o n t r a c t  i f  t h e r e  are funds  a v a i l a b l e  f o r  such purpose. The Cont rac t ing  
O f f i c e r  w i l l  promptly n o t i f y  t h e  Cont rac to r  i n  w r i t i n g  of  any a d d i t i o n a l  funds 
reserved f o r  t h e  c o n t r a c t .  

14.3.1 I f  e a r n i n g s  w i l l  be such t h a t  funds  rese rved  f o r  t h e  c o n t r a c t  w i l l  be 
exhausted b e f o r e  t h e  end of any f i s c a l  y e a r ,  t h e  Cont rac to r  s h a l l  g i v e  w r i t t e n  
n o t i c e  t o  t h e  Cont rac t ing  Off icer  o f  t h e  es t ima ted  d a t e  of exhaus t ion  and t h e  
amount of  a d d i t i o n a l  funds which w i l l  be needed t o  meet payments due o r  t o  become 
due under t h e  c o n t r a c t  d u r i n g  t h a t  f i s c a l  year .  Th i s  n o t i c e  s h a l l  be given no t  
l e s s  t h a n  45 nor more than  60 days  p r i o r  t o  t h e  es t ima ted  d a t e  of  exhaus t ion .  

14.4  No payments w i l l  be made a f t e r  exhaus t ion  of funds excep t  t o  t h e  e x t e n t  t h a t  
a d d i t i o n a l  funds  a r e  r ese rved  f o r  t h e  c o n t r a c t .  The Cont rac to r  s h a l l  be e n t i t l e d  
t o  s imple  i n t e r e s t  on any payment t h a t  t h e  Contract i t lg  O f f i c e r  determines  was 
a c t u a l l y  earned under t h e  terms of  t h e  c o n t r a c t  and would have been made except  
f o r  exhaust ion o f  funds. I n t e r e s t  s h a l l  be computed from t h e  t ime such payment 
would o the rwise  have been made u n t i l  a c t u a l l y  o r  c o n s t r u c t i v e l y  made, and s h a l l  be 
a t  t h e  r a t e  e s t a b l i s h e d  by t h e  S e c r e t a r y  of t h e  Treasury  pursuant  t o  P ~ b l l c  Law 
92-41, 85 STAT 97,  f o r  t h e  Renego t i a t ion  Board,  a s  i n  e f f e c t  on t h e  f i r s t  day of 
t h e  de lay  i n  such payment. 

14.4.1 Any suspens ion ,  d e l a y ,  o r  i n t e r r u p t i o n  o f  work a r i s i n g  from exhaust ion o r  
a n t i c i p a t e d  exhaus t ion  of funds  s h a l l  not  c o n s t i t u t e  a  breach of  t h i s  c o n t r a c t  
and s h a l l  not  e n t i t l e  t h e  C o n t r a c t o r  t o  any p r i c e  adjus tment  under t h e  "Suspension 
of Work" c l a u s e  o r  i n  any o t h e r  manner under t h i s  c o n t r a c t .  

14.4.2 An e q u i t a b l e  adjus tment  i n  performance time s h a l l  be made f o r  any i n c r e a s e  
i n  t h e  time requ i red  f o r  performance of any p a r t  of t h e  work a r i s i n g  from 
exhaus t ion  of funds  o r  t h e  r e a s o n a b l e  a n t i c i p a t i o n  o f  exhaus t ion  of  funds .  

14.5 I f ,  upon t h e  e x p i r a t i o n  o f  s i x t y  (60)  days a f t e r  t h e  beginning of t h e  f i s c a l  
y e a r  fo l lowing  an exhaus t ion  o f  funds ,  t h e  Government has  f a i l e d  t o  r e s e r v e  
s u f f i c i e n t  a d d i t i o n a l  funds t o  cover  payments o the rwise  due, t h e  C o n t r a c t o r ,  by 
w r i t t e n  n o t i c e  d e l i v e r e d  t o  t h e  C o n t r a c t i n g  O f f i c e r  a t  any time before  such 
a d d i t i o n a l  funds  a r e  r ese rved ,  may e l e c t  t o  t reat  h i s  r i g h t  t o  proceed wi th  t h e  
work as having been t e rmina ted .  Such a t e r m i n a t i o n  s h a l l  be considered a  
t e r m i n a t i o n  f o r  t h e  convenience of t h e  Government. 

14.6 I f  a t  any t ime it becomes apparen t  t h a t  t h e  funds rese rved  f o r  any f i s c a l  
yea r  a r e  i n  e x c e s s  of t h e  funds  r e q u i r e d  t o  meet a l l  payments due o r  t o  become due 
t h e  Cont rac to r  because of work performed and t o  be performed under t h e  c o n t r a c t  
dur ing  t h e  f i s c a l  y e a r ,  t h e  Government r e s e r v e s  t h e  r i g h t ,  a f t e r  n o t i c e  t o  t h e  
C o n t r a c t o r ,  t o  reduce s a i d  r e s e r v a t i o n  by t h e  amount o f  such expenses.  



15. IDENTIFICATION OF GOVERNMENT FURNISHED PROPERTY (1968 SEP). The Government 
w i l l  f u r n i s h  t o  t h e  C o n t r a c t o r  t h e  fo l lowing  p r o p e r t y  t o  be i n c o r p o r a t e d  o r  
i n s t a l l e d  i n  the  work o r  used i n  i t s  performance. Such p r o p e r t y  w i l l  be f u r n i s h e d ,  
o r  f.0.b. t ruck  a t  t h e  p r o j e c t  s i t e ,  and t h e  C o n t r a c t o r  w i l l  be r e q u i r e d  t o  a c c e p t  
d e l i v e r y  when made, paying any demurrage o r  d e t e n t i o n  charges  i n c u r r e d ,  and 
unloading and t r a n s p o r t a t i n g  t h e  p roper ty  t o  t h e  j o b s i t e  a t  h i s  own expense. A l l  
such p r o p e r t y  w i l l  be i n s t a l l e d  o r  incorpora ted  i n t o  t h e  work a t  t h e  expense of 
t h e  C o n t r a c t o r ,  u n l e s s  o t h e r w i s e  i n d i c a t e d  h e r e i n .  The C o n t r a c t o r  s h a l l  v e r i f y  t h e  
q u a n t i t y  and c o n d i t i o n  of  such Government f u r n i s h e d  p r o p e r t y  when d e l i v e r e d  t o  
him, acknowledge r e c e i p t  t h e r e o f  i n  w r i t i n g  to t h e  C o n t r a c t i n g  O f f i c e r .  

Q u a n t i t y  Items D e s c r i p t i o n  

Bronze d i s k s  f o r  s e t t l e m e n t  monuments 
Broqze Disks fbr rcferer \u  rnonumsn+* 
Logos 

*The a c q u i s i t i o n  c o s t  of t h e  Government-furnished i t e m s  is less than $25,000.000 

16. PROPERTY RECORDS (1967 AUG). The Government s h a l l  ma in ta in  t h e  o f f i c i a l  
c o n t r a c t  r e c o r d s  i n  connect ion w i t h  Government p r o p e r t y  under t h i s  c o n t r a c t .  The 
"Government Proper ty"  c l a u s e  is hereby modified by d e l e t i n g  so much t h e r e o f  a s  
r e q u i r e s  t h a t  t h e  C o n t r a c t o r  m a i n t a i n  such records .  (ASPR13-803). 

17. APPROVED AGGREGATZ SOURCES (1965 APR OCE). 

17.1 Concrete  Aggregates mee t ing  t h e  requirements  of t h e s e  s p e c i f i c a t i o n s  can be 
produced from t h e  approved s o u r c e s  l i s t e d  below. 

17.1.1 Commercial s o u r c e s  a l o n g  t h e  S a l t  River nea r  Phoen ix ,  Arizona. 

17.1.2 Commercial sources  a l o n g  t h e  Agua F r i a  R iver  n e a r  Luke A i r  Force  Base. 

17.1.3 Commercial o r  new s o u r c e s  a long Skunk Creek i n  t h e  v i c i n i t y  of t h e  
p r o j e c t .  

17.2 Concrete  Aggregate may be fu rn i shed  from any of t h e  above l i s t e d  s o u r c e s  o r  
a t  t h e  o p t i o n  of t h e  C o n t r a c t o r  may be fu rn i shed  from any o t h e r  source  des igna ted  
by t h e  Cont rac to r  and approved by t h e  C o n t r a c t i n g  O f f i c e r ,  s u b j e c t  t o  t h e  
c o n d i t i o n  h e r e i n a f t e r  s t a t e d .  

17.3 After t h e  Award of t h e  C o n t r a c t ,  t h e  C o n t r a c t o r  s h a l l  d e s i g n a t e  i n  w r i t i n g  
on ly  one source  o r  one combinat ion of sources  from which he proposes  t o  f u r n i s h  
a g g r e g a t e s .  I f  t h e  C o n t r a c t o r  proposes  t o  f u r n i s h  a g g r e g a t e s  from a s o u r c e  o r  from 
sources  no t  l i s t e d  above,  he may d e s i g n a t e  on ly  a s i n g l e  source  o r  s i n g l e  
combination o f  s o u r c e s  f o r  a g g r e g a t e s .  Samples f o r  accep tance  t e s t i n g  s h a l l  be 
provided a s  r e q u i r e d  by s e c t i o n :  CONCRETE of t h e  "Techn ica l  P rov i s ions" .  I f  a 
source  f o r  c o a r s e  o r  f i n e  a g g r e g a t e  s o  d e s i g n a t e d  by t h e  C o n t r a c t o r  is  not 
approved f o r  use  by t h e  C o n t r a c t i n g  O f f i c e r ,  t h e  C o n t r a c t o r  may not submit  f o r  
approva l  o t h e r  s o u r c e s  bu t  s h a l l  f u r n i s h  t h e  c o a r s e  o r  f i n e  a g g r e g a t e ,  a s  t h e  c a s e  
may be ,  from an approved s o u r c e  l i s t e d  above at  no a d d i t i o n a l  c o s t  t o  t h e  
Government. 



17.4 Approval of a source of concrete aggregate is not t o  be construed a s  
approval of a l l  mater ia l s  from t h a t  source. The r igh t  is reserved t o  r e j e c t  
mater ia l s  from c e r t a i n  local ized areas ,  zones, s t r a t a ,  or  channels, when such 
mater ia l s  a re  unsuitable fo r  concrete aggregate a s  determined by t h e  Contracting 
Officer .  Materials produced from an approved source s h a l l  meet a l l  the 
requirements of section: CONCRETE of t h e  "Technical Provisions" of these 
spec i f ica t ions .  

18. PAYMENT FOR MOBILIZATION AND PREPARATORY WORK, PAYMENT ITEM NO. 1 (1979 Mar). 

18.1 Payments w i l l  be made under t h i s  contract  on the  actual  expenditures made by 
the  Contractor fo r  mobilization and preparatory work under payment Item No. 1 a s  
follows: The Contractor may submit to  t h e  Contracting Officer  c e r t i f i e d  accounts 
of the ac tua l ,  payments made by him f o r  construction plant exceeding $10,000 i n  
value per uni t ,  as  appraised by t h e  Contracting Officer  a t  the  s i t e  of the work, 
acquired for  the execution of the work; for the t ranspor ta t ion  of a l l  plant and 
equipment to  the  s i t e ;  fo r  mater ial  purchased f o r  the prosecution of t h e  contract ,  
but not t o  be inoorporated i n  t h e  work; for  construction of camps, access roads or  
ra i l roads ,  t r a i l e r  courts ,  mess h a l l s ,  dormitories or  l i v ing  quar te rs ,  f i e l d  
headquarters f a c i l i t i e s  and construct ion yards, and f o r  personal serv ices  and h i r e  
of plant on work preparatory to  commencing ac tua l  work on the  construction items 
fo r  which payment is provided under the  terms of the contract .  Accounts so 
submitted must be accompanied by c e r t i f i c a t e  of t h e  Contractor,  supported by 
receipted b i l l s  or  c e r t i f i e d  copies of payrol ls  and f r e igh t  b i l l s ,  showing t h a t  he 
has acquired sa id  construct ion plant and material  f r e e  from a l l  encumbrances and 
agreement t h a t  it w i l l  not be removed from the  s i t e  and t h a t  s t ruc tu res  and 
f a c i l i t i e s  prepared or erected fo r  t h e  prosecution of the contract  work w i l l  be 
maintained and not dismantled pr ior  t o  the completion and acceptance of the e n t i r e  
work without the  wr i t ten  permission of the  Contracting Officer .  I f  the  
Contracting Officer  f inds  sa id  construct ion p l an t ,  mater ial ,  equipment and the  
mobilization and preparatory work performed are  s u i t a b l e  and necessary to  the  
e f f i c i e n t  prosecution of the contract  and t h a t  the sa id  preparatory work has been 
done with proper economy and ef f ic iency ,  payment, l e s s  the  prescribed retained 
percentage, w i l l  be made therefore  t o  the  Contractor. Payment fo r  construct ion 
plant,  mater ial  and s t ruc tu res  and f a c i l i t i e s  prepared or  ereoted f o r  prosecution 
of the contract  work s h a l l  not exceed the cost thereof t o  the Contractor l e s s  the  
estimated value upon t h e  completion of the  contract  a s  determined by the  
Contracting Officer.  I n  no event s h a l l  such payment exceed 100 percent of the  
cost of the  Contractor of any such items which have no appreciable salvage value 
and 75 percent of the cost  of the Contractor of such items which have an - appreciable salvage value. The f indings of t h e  Contracting Off icer  as  to  the  
s u i t a b i l i t y  and value of the  construct ion p lant ,  equipment, mater ia l s ,  s t ruc tu res  
or f a c i l i t i e s  s h a l l  not be subject  to  appeal. 

18.2 Payments for  mobilization and preparatory work w i l l  be made i n  accordance 
with paragraph above and such payments w i l l  be deducted from the  contract  p r i ce  
fo r  Item No. 1 tlMobilization and Preparatory Workn u n t i l  the t o t a l  amount thus 
charged to  t h i s  item reduces t h i s  item t o  zero, a f t e r  which no fu r the r  payments 
w i l l  be made under t h i s  item. I f  the  t o t a l  of such payments made does not reduce 
t h i s  item t o  zero, the  balance w i l l  be paid to  t h e  Contractor i n  t h e  f i n a l  payment 
under the contract .  The retained percentage w i l l  be paid i n  accordance with the 
clause of t h i s  contract  e n t i t l e d  "Payment t o  Contractor". 



19. PROGRESS PAYMENTS. Progress  payments made pursuant t o  t h e  PAYMENTS TO 
CONTRACTOR Clause f o r  any item of work i n  t h e  b id  schedu le  s h a l l  be based on t h e  
c o n t r a c t  u n i t  p r i c e  o r  lump sum amount s e t  f o r t h  i n  t h e  b i d  schedu le  f o r  t h a t  i tem 
of work. I f  t h e  amount of t h e  u n i t  p r i c e  o r  lump sum bid f o r  any i tem of work is 
i n  excess  of  125 percent  of t h e  Government e s t i m a t e  f o r  such i tem,  t h e  C o n t r a c t i n g  
O f f i c e r  may r e q u i r e  t h e  Cont rac to r  t o  produce c o s t  d a t a  t o  j u s t i f y  t h e  p r i c e  of 
t h e  b id  item. F a i l u r e  t o  j u s t i f y  t h e  b id  item p r i c e  t o  t o  t h e  s a t i s f a c t i o n  of 
C o n t r a c t i n g  O f f i c e r  may r e s u l t  i n  payment of  an amount equa l  t o  125 percent  of t h e  
Government e s t i m a t e  f o r  such b i d  i tem upon completion o f  work on t h e  i tem and 
payment of t h e  remainder of t h e  b id  i tem p r i c e  upon f i n a l  acceptance  of a l l  
c o n t r a c t  work. 

20. EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE. (1982 J U N  OCE) 

20.1 Allowable c o s t  f o r  c o n s t r u c t i o n  and marine p l a n t  and equipment i n  sound 
workable cond i t ion  owned o r  c o n t r o l l e d  and fu rn i shed  by a Cont rac to r  f o r  work 
r e q u i r i n g  adjustment i n  c o n t r a c t  p r i c e  s h a l l  be based upon a c t u a l  c o s t s ,  provided 
both  ownership and o p e r a t i n g  c o s t s  f o r  each p iece  of  equipment o r  equipment groups 
of  similar s e r i a l  and s e r i e s  a r e  proposed by t h e  Cont rac to r  o r  known by t h e  
Cont rac t ing  O f f i c e r  t o  be a v a i l a b l e .  When a c t u a l  equipment c o s t s  a r e  proposed, 
t h e  Cont rac t ing  O f f i c e r  may r e q u i r e  t h e  Cont rac to r  t o  provide documentation i n  
suppor t  of  such c o s t s .  When a c t u a l  c o s t s  a r e  n e i t h e r  proposed nor  known t o  be 
a v a i l a b l e ,  equipment c o s t s  s h a l l  be based upon t h e  a p p l i c a b l e  p r o v i s i o n s  of t h e  
"Const ruct ion Equipment Ownership and Opera t ing  Expense Schedule ,"  Region VII. 
For forward p r i c i n g ,  t h e  Schedule  i n  e f f e c t  at t h e  t ime of n e g o t i a t i o n s  s h a l l  
apply.  For r e t r o s p e c t i v e  p r i c i n g ,  t h e  Schedule  i n  e f f e c t  a s  o f  t h e  time work was 
p e r f o n e d  s h a l l  apply.  For t h e  purpose of de te rmina t ion  of t h e  hour ly  rates t o  be 
a p p l i e d  under t h i s  c o n t r a c t ,  working c o n d i t i o n s  s h a l l  be considered t o  be average 
u n l e s s  o therwise  determined by t h e  C o n t r a c t i n g  O f f i c e r .  R a t s  f o r  equipment not  i n  
t h e  schedu le  w i l l  be computed by t h e  Government u s i n g  t h e  formulas i n  t h e  
schedule .  Where a p p l i c a b l e ,  r a t e s  i n  t h e  schedu le  may be used f o r  u n l i s t e d  

0 
equipment of  comparable horsepower and a u x i l i a r y  f e a t u r e s .  

20.2 Equipment r e n t a l  c o s t s  a r e  a l lowable ,  s u b j e c t  t o  t h e  p r o v i s i o n s  of DAR 15- 
205.34 and 15-402.2, s u b s t a n t i a t e d  by c e r t i f i e d  reproduced cop ies  of i n v o i c e s  o r  
b i l l s .  Ra tes  f o r  equipment r en ted  from a o r g a n i z a t i o n  under common c o n t r o l ,  
lease-purchase  o r  sa le - l easeback  arrangements w i l l  be determined i n  accordance 
wi th  t h e  schedule .  A copy of t h e  schedu le  w i l l  be provided t o  t h e  s u c c e s s f u l  
b idder  upon reques t .  

? 4 * * . *  
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PART I1 

TECHNICAL PROVISIONS 

SECTION 1A 

Appl icable  P u b l i c a t i o n s  
P r o j e c t  F a c i l i t i e s  
Cons t ruc t ion  S igns  
P r o j e c t  Engineer ' s  Of f i ce  

and Laboratory  
B u l l e t i n  Board 
Maintenance and Disposa l  o f  

P r o j e c t  F a c i l i t i e s  
Sc rap  M a t e r i a l s  
Salvage M a t e r i a l s  

GENERAL REQUIREMENTS 

Index 

9. Archaeological  Findings  During 
Cons t ruc t ions  

10. P u b l i c  U t i l i t i e s ,  Not ices ,  and 
R e s t r i c t i o n s  

11. P u b l i c  S a f e t y  
12. Occupational  Sa fe ty  and Heal th  Act 

(OSHA) S tandards  
13. Gua l i ty  Control  
14. Dust Control  

1. APPLICABLE PUBLICATIONS: The p u b l i c a t i o n s  l i s t e d  below form a p a r t  of t h i s  
s p e c i f i c a t i o n  t o  t h e  e x t e n t  referenced.  The p u b l i c a t i o n s  are r e f e r r e d  t o  i n  t h e  
t e x t  by t h e  b a s i c  d e s i g n a t i o n  only. 

1.1 F e d e r a l  S p e c i f i c a t i o n s  (Fed. Spec. ) . 
FF-B-575C 

FF-N- 105B 
& Am-3 

B o l t s ,  Hexagon and Square 

Nails, Brads,  S t a p l e s  and Spikes :  
Wire, Cut and Wrought 

Nut: Square,  Hexagon, Cap, S l o t t e d ,  
C a s t l e ,  Knurled, Welding, and S i n g l e  
B a l l  S e a t  

MM-L-751H Lumber; Softwood 

Enamel, Alkyd, Semi-Gloss 

Primer,  P a i n t ,  E x t e r i o r  (Undercoat 
f o r  Wood, Ready-Mixed, White and 
T i n t s )  

1.2 U.S. Department of Commerce Nat ional  Bureau of S tandards ,  Product Standard.  

PS 1-74 Plywood, Cons t ruc t ion  and I n d u s t r i a l  

2. PROJECT FACILITIES. The Cont rac to r  s h a l l  c o n s t r u c t  and/or e r e c t  t h e  fo l lowing  
p r o j e c t  f a c i l i t i e s .  

2.1 Cons t ruc t ion  Signs .  The s i g n s  s h a l l  be e r e c t e d  a s  soon a s  p o s s i b l e  and 
wi th in  15 days after commencement of work under t h i s  c o n t r a c t .  



2.1.1 Three Project  Signs a t  loca t ions  designated by the  Contracting Officer .  

2.1.2 Warning Signs facing approaching t r a f f i c  on a l l  haul roads crossing under 
overhead power transmission l i nes .  

2.1.3 Six Hard Hat Signs a t  Locations Directed. 

2.2 Project  Engineer's Office and Laboratory, including a  fenced parking area  and 
a flagpole. 

2.3 Bul le t in  Board a t  the Contractor 's  Office. 

2.4 Sani ta ry  F a c i l i t i e s .  

3. CONSTRUCTION SIGNS. 

3.1 Materials.  

3.1.1 Lumber s h a l l  conform t o  Fed. Spec. MM-L-751, and s h a l l  be seasoned Douglas 
F i r ,  S4S, Grade D or b e t t e r  except t h a t  posts ,  braces and spacers  s h a l l  be 
construct ion Grade (WCLB) . 
3.1.2 Plywood s h a l l  conform t o  Product Standard PS 1, grade A-C, Group 1, 
ex te r io r  type. 

3.1.3 Bolts ,  Nuts and Nails. Bolts  s h a l l  conform to  Fed. Spec. FF-B-575, nuts  
s h a l l  conform t o  Fed. Spec. FF-N-836, and n a i l s  s h a l l  conform t o  Fed. Spec. FF-N- 
105. 

3.1.4 Paints  and O i l s .  Pa in ts  s h a l l  conform t o  Fed. Spec. TT-P-25 fo r  primer and 
TT-E-529 f o r  f i n i s h  paint  and l e t t e r i n g .  

3.2 Construction. 

3.2.1 Pro jec t  and Hard Hat Signs s h a l l  be constructed a s  de ta i led  on Figures 1, 2  
and 3. Decals and s a f e t y  s igns  w i l l  be furnished by the  Contracting Officer .  

3.2.2 Warning Signs s h a l l  be constructed of plywood not l e s s  than 1/2 inch th ick  
and s h a l l  be securely bolted t o  t h e  supports with t h e  bottom of the  s ign face 3 
f e e t  above the ground. The s ign  face s h a l l  be 2 x 4 f e e t ,  a l l  l e t t e r s  s h a l l  be 4 
inches i n  height ,  and the  wording s h a l l  be: "WARNING: OVERHEAD TRANSMISSION - 
LINES." 

3.3 Painting. A l l  exposed surfaces and edges of plywood s h a l l  be given one coat 
of l inseed o i l  and be wiped p r io r  t o  applying primer. A l l  exposed sur faces  of 
s igns  and supports s h a l l  be given one coat of primer and 2 f i n i s h  coa ts  of white 
paint.  Except a s  otherwise indicated,  l e t t e r i n g  on a l l  s igns  s h a l l  be black and 
sized a s  indicated. 

4. PROJECT ENGINEER'S OFFICE AND LABORATORY. 

4.1 General. The Contractor s h a l l  provide two s u i t a b l e  o f f i c e  t r a i l e r s  and a  
laboratory building fo r  the Project  Engineer. The exact s i t e  w i l l  require  the  
Contracting Off icer ' s  approval. Both t h e  t r a i l e r s  and t h e  building s h a l l  be 
adequately heated, well l igh ted ,  su i t ab ly  vent i la ted,  and cooled w i t h  ex te r io r  
mounted, 1,000 cubic f e e t  per minute minimum s i z e ,  pad-type evaporative coolers ,  



complete, with a l l  piping and e l e c t r i c a l  connections. An adequate supply of 
cooled drinking water s h a l l  be furnished and maintained. Open parking space f o r  6 
vehicles and water and sani ta ry  f a c i l i t i e s  s h a l l  be located convenient t o  the  
o f f i ce  and laboratory. The combined parking and bui lding area s h a l l  be enclosed 
with a woven wire fence approximately 6 f ee t  high with a 10-foot wide lockable 
gate  accessible  from a road or  s t r e e t .  The fenced area s h a l l  be of s u f f i c i e n t  
s i z e  t o  permit ease i n  the  parking of vehicles. Materials  for  the  f a c i l i t i e s  need 
not be new provided they a re  adequate fo r  the  intended use. 

4.2 Each Office Tra i l e r  s h a l l  be approximately 10 f e e t  wide by 60 f e e t  i n  length. 

4.3 Laboratory Building s h a l l  be a weathertight prefabricated metal s t ruc tu re  and 
s h a l l  have a 6-inch thick s t e e l  troweled concrete s l a b  f loo r  and contain not l e s s  
than 3,000 square f e e t  of f loo r  area. A t  l e a s t  200 square f e e t  of the  bui lding 
s h a l l  have an 18-foot ce i l i ng  clearance. The laboratory s h a l l  be equipped with 
water supply, a s ink approximately 2U x 35 x 8 inches, and t h e  usual u t i l i t i e s .  
I n  addit ion t o  the  above requirements the  Contractor s h a l l  provide two 3' x 3' x 
3' concrete equipment pads with anchor bol ts .  Size and loca t ion  anchor bo l t s  w i l l  
be provided. The Contractor s h a l l  a l so  i n s t a l l  approximately 300 l i n e a l  f ee t  of 
shelf-workbench space. The prefabricated metal s t ruc tu re  s h a l l  be provided with a 
8 foot high x 10 foot wide roll-up door i n  addit ion t o  a t  l e a s t  2 standard 3 foot  
ex te r io r  doors. 

4.4 Flagpole. The Contractor s h a l l  furnish and e rec t  a f lagpole a t  the Project  
Engineer's Office. The f lagpole s h a l l  be e i t h e r  wood or  sec t iona l  s t e e l  type, a 
product of a reputable manufacturer who has been regular ly engaged i n  the  
manufacture of flagpoles.  The flagpole s h a l l  be complete with standard f i t t i n g s  
and equipment, including pulley, c l e a t s ,  ground protector ,  halyards, and snap 
hooks. The pole s h a l l  have 20 f e e t  exposed height and be s e t  i n  concrete 
foundation i n  conformance with the manufacturer's recommendations. Paint ing of 
the  wooden pole s h a l l  conform t o  t h e  applicable requirements fo r  t h e  pro jec t  
sign. S t ee l  pole s h a l l  be galvanized. 

5. BULLETIN BOARD. A weatherproof b u l l e t i n  board, approximately 36 inches wide 
and 30 inches high, with hinged g la s s  door s h a l l  be provided adjacent t o  o r  
mounted on the Contractor 's pro jec t  off ice.  I f  adjacent t o  the  of f ice ,  the  
bu l l e t in  board s h a l l  be securely mounted on no l e s s  than 2 posts. Bul le t in  board 
and posts s h a l l  be painted or  have other  approved factory f in ish .  The b u l l e t i n  
board s h a l l  be e a s i l y  access ib le  a t  a l l  times and s h a l l  contain wage r a t e s ,  equal 
opportunity not ice ,  and such other  items required t o  be posted. 

6. MAINTENANCE AND DISPOSAL OF PROJECT FACILITIES. The Contractor s h a l l  maintain 
the  project  f a c i l i t i e s  i n  good condition throughout the  l i f e  of the  project.  Upon 
completion of work under t h i s  cont rac t ,  the  f a c i l i t i e s  covered under t h i s  sec t ion  
w i l l  remain the  property of the Contractor and s h a l l  be removed from the  s i t e  a t  - h i s  expense. 

7. SCRAP MATERIAL. Materials indicated t o  be removed and not indicated t o  be 
salvaged, stored or  r e ins t a l l ed  a re  designated a s  scrap and s h a l l  become t h e  
property of the Contractor and be removed from the s i t e  of the work. The 
Contractor by s igning t h i s  cont rac t  hereby acknowledges t h a t  he made due allowance 
for  value, i f  any, of such scrap i n  the  contract  price. 

8. SALVAGE MATERIALS. A l l  mater ia l s  and/or equipment removed and indicated t o  be 
e i t h e r  stored or r e ins t a l l ed  a re  designated a s  Salvaged materials  and/or 
equipment. Any salvaged mater ia l s  and equipment which a re  excess upon completion 



of the work and are  not indicated t o  be s tored s h a l l  become t h e  property of the 
Contractor. 

9. ARCHAEOLOGICAL FINDINGS DURING CONSTRUCTION. The removal of any Indian bu r i a l  
grounds or  remains, ceremonial ob jec t s ,  petroglyphs, and archaeological and other  
a r t i f a c t s  of l i k e  nature found within the construct ion areas  w i l l  be accomplished 
by the  Government. In  the  event the  Contractor 's  operat ions uncover, or  h i s  
employees find any of the above described objec ts  or  mater ia l s  within the  
construotion areas ,  i t  s h a l l  be incumbent on t h e  Contractor t o  not i fy  i m e d i a t e l y  
the Project  Engineer or  h i s  authorized representa t ive  a s  t o  what has been found. 
The Projec t  Engineer, when so not i f ied  of such f indings,  w i l l  determine t h e  
d ispos i t ion  i n  accordance with prescribed regulations. Any remains from bur i a l s ,  
including Indian ceremonial ob jec t s ,  or other  remains of l i k e  nature found within 
the construction area ,  s h a l l  not be destroyed o r  removed. Should petroglyphs or  
archaeological mater ia l  be discovered, the  Contractor s h a l l  modify h i s  operat ions 
so a s  not t o  d i s t u r b  the f indings pending r ece ip t  of no t i f i ca t ion  from the  Pro jec t  
Engineer of h i s  determination of  the  f i n a l  d ispos i t ion  of  such findings. Any 
discoveries  of an anthropological o r  archaeological nature within the  rights-of- 
way or upon Government property s h a l l  remain the  property of the Government and 
not become the property of the person or  persons making the  disoovery. Should the 
discovery s i t e  require  archaeological s tudies  r e su l t ing  i n  delays and/or 
addi t ional  work, the Contractor w i l l  be compensated by an equi tab le  adjustment 
under the  General Provisions of t h e  contract .  

10. PUBLIC UTILITIES, NOTICES, AND RESTRICTIONS. 

10.1 U t i l i t i e s  Not Shown. I f  t h e  Contractor encounters, within t h e  oonstruction 
limits of the e n t i r e  pro jec t ,  u t i l i t i e s  not shown on the  plans and not v i s ib l e  a s  
of t h e  date  of t h i s  cont rac t  and i f  such u t i l i t i e s  w i l l  i n t e r f e r e  with 
construct ion operations, he s h a l l  immediately no t i fy  the  Contracting Officer  i n  
wri t ing to  enable a determination by t h e  Contracting Off icer  a s  t o  the  necessi ty 
fo r  removal or  relocat ion.  If such u t i l i t i e s  a re  l e f t  i n  place, removed or  
relocated a s  d i rec ted  by t h e  Contracting Off icer ,  t h e  Contractor s h a l l  be e n t i t l e d  
t o  an equi tab le  adjustment fo r  any addi t ional  work o r  delay. 

10.2 Coordination. The Contractor s h a l l  consul t  and cooperate with t h e  owner of 
u t i l i t i e s  t h a t  a r e  t o  be relocated or  removed by o thers  t o  e s t a b l i s h  a mutual 
performance schedule and t o  enable coordination of such work with t h e  construct ion 
work. These consul tat ions s h a l l  be held a s  soon a s  possible  a f t e r  award of the 
contract  or s u f f i c i e n t l y  i n  advance of an t ic ipa ted  in ter ference  w i t h  construct ion 
operations t o  provide required time fo r  the removal or  re loca t ion  of affected 
u t i l i t i e s .  Memorandums documenting the  r e s u l t s  of these consul tat ions s h a l l  be 
provided t o  the Contracting Officer immediately following t h e  meetings: 

10.3 Notices. 

10.3.1 T r a f f i c  Routing. The Contractor s h a l l  no t i fy  the Contracting Officer  7 
days i n  advance of the  time work w i l l  be s t a r t e d  i n  a reas  requir ing the  rerout ing 
of t r a f f i c ,  and removal of s t r e e t  signs. The foregoing s h a l l  apply t o  progressive 
modifications of t r a f f i c  rout ings within an area i n  which work is i n  progress. 

10.3.2 Police,  Highway Pa t ro l ,  and F i r e  Departments s h a l l  be not i f ied  by the  
Contractor whenever a s t r e e t  is t o  be closed t o  t r a f f i c .  I f  t h e  c los ing  is  t o  be 
of long durat ion,  a s ing le  no t i f i ca t ion  t o  each department on the  last working day 
before closing w i l l  be s u f f i c i e n t .  A s ing le  n o t i f i c a t i o n  s h a l l  then be made a t  



t h e  t l m e  t h e  s t ree t  1s a g a i n  opened t o  t r a r t - L C .  l r  t n e  c l o s i n g  is t o  be or s h o r t  
d u r a t i o n  o r  i f  d i f f e r e n t  s e c t i o n s  o f  t h e  s t r e e t  are t o  be  c l o s e d  a t  d i f f e r e n t  
times, n o t i f i c a t i o n s  s h a l l  b e  made on a day- to -day  b a s i s .  

10.3.3 Utilities t o  b e  R e l o c a t e d  or P r o t e c t e d .  The C o n t r a c t o r  s h a l l  n o t i f y  t h e  
C o n t r a c t i n g  O f f i c e r ,  i n  w r i t i n g ,  14 c a l e n d a r  d a y s  p r i o r  t o  s t a r t i n g  work on any 
u t i l i t y  t o  be  r e l o c a t e d  o r  p r o t e c t e d .  On e a c h  r e l o c a t i o n ,  n o t i f i c a t i o n  s h a l l  
i n c l u d e  d a t e s  on which t h e  C o n t r a c t o r  p l a n s  e x c a v a t i o n ,  by-pass  work,  removal work 
a n d / o r  i n s t a l l a t i o n  work,  a s  a p p l i c a b l e .  

10.3.4 The C o n t r a c t o r  s h a l l  n o t i f y  t h e  C o n t r a c t i n g  O f f i c e r ,  i n  w r i t i n g ,  n o t  less 
t h a n  14 days  i n  advance  o f  t h e  d a t e  on which h e  w i l l  c o m p l e t e  t r e n c h i n g ,  
e x c a v a t i o n ,  f i l l  o r  rough  g r a d i n g ,  as g p p l i c a b l e ,  a t  each  l o c a t i o n  where s u c h  
completed work is r e q u i r e d  f o r  temporar 'y or permanent  r e l o c a t i o n s  by o t h e r s .  The 
C o n t r a c t o r  s h a l l  a l l o w  a p e r i o d  of 14 c a l e n d a r  days  a t  e a c h  r e l o c a t i o n ,  a f t e r  
which t ime t h e  C o n t r a c t o r  may resume h i s  o p e r a t i o n s .  

10.3.5 E x i s t i n g  Bench Marks and R/W M a r k e r s .  The C o n t r a c t o r  s h a l l  n o t i f y  t h e  
C o n t r a c t i n g  O f f i c e r ,  i n  w r i t i n g ,  7 d a y s  i n  advance  o f  t h e  time h e  p roposes  t o  
remove any bench mark o r  r ight -of-way marker.' 

10.3.6 I n s t a l l a t i o n  o f  Permanent  Fence .  E x a c t  l o c a t i o n  and a l i n e m e n t  f o r  
i n s t a l l a t i o n  of t h e  permanent f e n c e  w i l l  b e  s t a k e d  i n  t h e  f i e l d  by by t h e  
C o n t r a c t o r  7 c a l e n d a r  d a y s  i n  a d v a n c e  o f  t h e  s c h e d u l e d  s t a r t i n g  o f  t h e  f e n c e  
i n s t a l l a t i o n .  The C o n t r a c t o r  s h a l l  n o t i f y  t h e  C o n t r a c t i n g  O f f i c e r  when s t a k i n g  
completed.  

10.4 R e s t r i c t i o n s .  

10 .4 .1  R e p r e s e n t a t i v e s  o f  Other  A g e n c i e s .  Pe r sonne l  r e p r e s e n t i n g  owners and 
a s e n c i c s  may be p r e s e n t  f o r  v a r i o u s  p o r t i o n s  o f  t h e  work. However, t h e  C o n t r a c t o r  

a w i l l  be r e s p o n s i b l e  o n l y  t o  t h e  C o n t r a c t i n g  O f f i c e r .  

1 0 . 4 . 2  The Contractor s h a l l  not  d i s t u r b  o r  alter the downstream area o f  o u t l e t  u o r b  
(outs ide  o f  the Contractor work l i m i t s  shown on the  c o n t r a c t  drawings) u n t i l  a f t e r  
Harch 1984 unless  approved i n  w r i t i n g  by the  Contracting Office,. 

10 .4 .3  The Contractor s h a l l  n o t  i n s t a l l  chain l i n k  f e n c i n g  along l a k e  Pleasant Road 
prior  t o  n o t i f i c a t i o n  by the  Contracting O f f i c e r .  

10.5 A v a i l a b i l i t y  o f  Water. E x i s t i n g  w a t e r  we l l  d a t a  w i t h i n  t h e  immediate 
p r o j e c t  a rea  i n d i c a t e  t h a t  t h e  q u a n t i t y  of g roundwate r  p r e s e n t l y  a v a i l a b l e  would 
not be  s u f f i c i e n t  t o  mee t  l o n g - t e r m  c o n s t r u c t i o n  r e q u i r e m e n t s .  The c l o s e s t  known 
s o u r c e  of  wa te r  is a  w a t e r  w e l l  owned by t h e  Bureau of  Rec lamat ion .  T h i s  w e l l ,  
a p p r o x b a t e l y  2  miles n o r t h w e s t  o f  t h e  p r o j e c t  a r e a ,  is l o c a t e d  n e a r  t h e  Agua F r i a  
R i v e r  j u s t  s o u t h  o f  t h e  G r a n i t e  Reef  Aqueduct .  For  i n f o r m a t i o n  r e g a r d i n g  t h i s  

we\ \ ,  c o n t a c t  Mr. J o h n  Rodr iguez ,  F l o o d  C o n t r o l  D i s t r i c t  o f  Msr icopa  County,  3335 
West Durango S t r e e t ,  P h o e n i x ,  A r i z o n a ,  8 5 0 0 9 ,  Telephone No. (602)262-1501. The 
n e a r e s t  commercial  Sources o f  w a t e r  a r e  a p p r o x i m a t e l y  4 and 6 m i l e s  s o u t h  o f  t h e  

Am'\ p r o j e c t  a rea .  For  i n f o r m a t i o n ,  c o n t a c t  t h e  S u n r i s e  Water Company, 23210 N .  8 9 t h  
D r i v e ,  P e o r i a ,  A r i z o n a ,  T e l e p h o n e  No. ( 6 0 2 )  q12-bI33, and t h e  Sun C i t y  Water and 
Sewer Company, 15626 Del  Webb B o u l e v a r d ,  S u n  C i t y ,  Ar izona ,  Telephone No. ( 6 0 2 )  
974-2521. 

11. PUBLIC SAFETY. A t t e n t i o n  is i n v i t e d  t o  t h e  g e n e r a l  p r o v i s i o n :  PERMITS A N D  
RESPONSIBILITIES. The C o n t r a c t o r  s h a l l  p r o v i d e  temporary  f e n c i n g ,  i n  a d d i t i o n  t o  
temporary  f e n c i n g  s h o r n  b a r r i c a d e s ,  a n d / o r  g u a r d s ,  a s  r e q u i r e d ,  t o  p r o v i d e  
p r o t e c t i o n  i n  t h e  i n t e r e s t  of p u b l i c  s a f e t y .  Whenever t h e  C o n t r a c t o r ' s  o p e r a t i o n s  
c r e a t e  a  c o n d i t i o n  h a z a r d o u s  t o  t h e  p u b l i c ,  h e  s h a l l  f u r n i s h  a t  h i s  own expense  

Y and wi thou t  c o s t  t o  t h e  C o v e r n q e n t ,  s u c h  f l a m e n  and g u a r d s  a s  a r e  n e c e s s a r y  t o  
g i v e  adequate  w a r n i n g  t o  t h e  p ~ b l i c  o f  a n y  d a n g e r o u s  c o n d i t i o n s  t o  be encoun te red  
a d  he s h a l l  f u r n i s h ,  e r e c t ,  o r  m a i n t a i n  s u c h  f e n c e s ,  b a r r i c a d e s ,  l i g h t s ,  s i g n s  
and o t h e r  d e v i c e s  a s  a r e  n e c e s s a r y  t o  p r e v e n t  a c c i d e n t s  and a v o i d  damage o r  i n j u r y  



t o  the  w b l i c .  Flagmen and guards, wh i l e  on duty  and assigned t o  give warning and 
s a f e t y  devices s h a l l  conform t o  a p p l i c a b l e  c i t y ,  county,  and s t a t e  requirements.  
Should the  Contractor  appear t o  be n e g l e c t f u l  o r  neg l igen t  i n  fu rn i sh ing  adequate  
warning and pro tec t ion  measures, t h e  Con t rac t ing  O f f i c e r  may d i r e c t  a t t e n t i o n  t o  
t h e  ex is tence  of  a  hazard and the  necessary  warning and p r o t e c t i v e  measures s h a l l  
be furnished and i n s t a l l e d  by t h e  Con t rac to r  wi thout  a d d i t i o n a l  c o s t  to t h e  
Government. Should the Contract ing O f f i c e r  poin t  o u t  t h e  inadequacy of warning 
and p ro tec t ive  measures, such a c t i o n  of t h e  Con t rac t ing  O f f i c e r  s h a l l  not  r e l i e v e  
t h e  Contractor  from any r e s p o n s i b i l i t y  f o r  ~ u b l i c  s a f e t y  o r  abrogate  h i s  
ob l iga t ion  t o  fu rn i sh  and pay f o r  t h o s e  dev ices .  The i n s t a l l a t i o n  of any g e n e r a l  
i l luminat ion  s h a l l  not r e l i eve  t h e  Con t rac to r  of  h i s  r e s p o n s i b i l i t y  f o r  f u r n i s h i n g  
and maintaining any pro tec t ive  f a c i l i t y .  

12. OCCUPATION SAFETY AND HEALTH ACT (OSHA) STANDARDS. The OCCUPATIONAL SAFETY 
and SAFETY and HEALTH ACT (OSHA) STANDARDS f o r  CONSTRUCTION ( T i t l e  29,  Code of 
Federal  R e ~ ~ ~ l a t i o n s  Par t  1926 a s  r ev l sed  from t ime t o  t ime)  and the  Corps of 
Engineers General Safe ty  Requirements Manual, EM 3854-1 ,  3 r e  both a p p l i c a b l e  t o  
t h i s  cont rac t .  The most s t r i n g e n t  requirement  of  t h e  two s tandards  w i l l  be 
appl icable .  

13. QUALITY CONTROL. The Cont rac tor  s h a l l  i n s p e c t  t h e  work of  h i s  own f o r c e s  and 
t h e  work of a l l  subcontractors  f o r  compliance wi th  t h e  c o n t r a c t  requirements and 
record the  r e s u l t s  of the in spec t ions .  Leg ib le  cop ies  of  t h e  d a i l y  i n s p e c t i o n  
r epor t s  s h a l l  be maintained by t h e  Con t rac to r  a t  t h e  p r o j e c t  s i t e  a t  a l l  t imes and 
the  o r i g i n a l  copies  of the "Const ruc t ion  Qua l i ty  Cont ro l  Report" s h a l l  be 
de l ivered  t o  t h e  Contracting O f f i c e r  on t h e  work day fo l lowing t h e  da te  of t h e  
r epor t .  

13.1 Control of on-si te  cons t ruc t ion .  The C o n t r a c t o r ' s  con t ro l  s h a l l  i nc lude  
t h r c e  phases of inspec t ion  f o r  a l l  d e f i n a b l e  f e a t u r e s  of work, a s  fol lows.  

13.1.1 Preparatory inspect ion s h a l l  be performed p r i o r  t o  beginning any work on 
any de f inab le  f ea tu re  of work. I t  s h a l l  i n c l u d e  a  review of c o n t r a c t  
requirements; a  check t o  assure  t h a t  a l l  m a t e r i a l s  and/or  equipment have been 
t e s t e d ,  submit ted,  and approved; a  check t o  a s s u r e  t h a t  p rov i s ions  have been made 
t o  provide required cont ro l  t e s t i n g ;  examinat ion o f  t h e  work a rea  t o  a s c e r t a i n  
t h a t  a l l  prel iminary work has been completed; and a  phys ica l  examination of 
ma te r i a l  and equipment t o  assure  t h a t  t h e y  conform t o  approved shop drawings o r  
submi t t a l  da t a  and t h a t  a l l  m a t e r i a l  and/or  equipment a r e  on hand. 

13.1.2 I n i t i a l  inspect ion s h a l l  be performed a s  soon a s  work begins on a  
r epesen ta t ive  por t ion  of t h e  p a r t i c u l a r  f e a t u r e  o f  work and s h a l l  i n c l u d e  
examination of the  q u a l i t y  of workmanship a s  we l l  a s  a  review of con t ro l  t e s t i n g  
f o r  compliance with cont rac t  requirements .  

13.1.3 Follow-up inspec t ions  s h a l l  be performed d a i l y  t o  assure  cont inuing  
compliance with con t rac t  requirements ,  i n c l u d i n g  c o n t r o l  t e s t i n g ,  u n t i l  completion 
of  the p a r t i c u l a r  f ea tu re  of work. 

13.2 The spec i f i ed  r e p o r t s  mus t  be f a c t u a l  r e c o r d s  of t h e  Cont rac tor ' s  d a i l y  
q u a l i t y  con t ro l  a c t i v i t i e s  and r e s u l t i n g  a c t i o n s .  A s  such ,  they  s h a l l  s t r e s s  a s  
major components of the r e p o r t ,  t h e  fo l lowing:  

( a )  Phase(s)  of c o n s t r u c t i o n  underway dur ing  t h e  time frame of t h e  
r e p o r t .  ( i . e .  earthwork, concre te  work, s t r u c t u r a l  s t e e l  e r e c t i o n ,  e t c . )  

( b )  Phase (p repa ra to ry ,  i n i t i a l ,  or  fo l low-up) ,  and l o c a t i o n s  of 



inspect ions qnd/or check t e s t s  t h a t  were made. 

( c )  Results of  inspect ion,  including nature of def ic ienc ies  observed and 
correc t ive  ac t ions  taken o r  t o  be taken. I f  no inspect ions a re  l i s t e d  on the  
report ,  i t  must be assumed t h a t  no inspect ions were made and t h a t  CQC is not being 
implemented. 

(d)  Report of t e s t s  performed, including those spec i f ied ,  with t h e  
r e s u l t s  of t h e  tests, including f a i l u r e s  and remedial ac t ion  t o  be taken. Test 
r e s u l t s ,  including a l l  computations should be attached t o  the  repor t  form. Where 
t e s t  r e s u l t s  cannot be completed by t h e  time t h e  repor t  is submitted, a notat ion 

' should be made t h a t  the t e s t  was performed and the  approximate da te  t e s t  r e s u l t s  
w i l l  be avai lable .  Delayed t e s t  r e s u l t s  should be submitted with the  repor t  form 
on the date  received. 

" 
( e )  Monitoring of materials  and equipment upon a r r i v a l  a t  the jobs i te  

and pr ior  t o  incorporation i n t o  t h e  work f o r  compliance with submit tal  approvals,  
damage and proper storage. 

( f )  Of f s i t e  surve i l lance  a c t i v i t i e s .  

(g)  Job Safety. 

13.3 The report  must contain a record of inspect ions and t e s t s  fo r  a l l  work 
accomplished subsequent t o  t h e  previous report .  Separate repor ts  i n  d i f f e r e n t  
phases of the work may be submitted by the responsible  CQC inspectors  o r  they may 
be combined i n t o  one conslidated report  i f  a l l  CQC a c t i v i t i e s  and r e s u l t s  a r e  
covered and the responsible CQC inspectors  a re  indent i f ied .  

13.4 I n  a l l  cases,  t h e  repor t  or repor ts  must be verif ied and signed by t h e  one 
person delegated t h i s  r e spons ib i l i t y  by the  Contractor. The ver i f ica t ion  should 
contain t h e  statement t h a t  a l l  suppl ies  and mater ia l s  incorporated i n  the  work a r e  
i n  compliance with the  terms of the contract  except a s  noted. 

14. DUST CONTROL. The Contractor s h a l l  provide an acceptable plan f o r  preventing 
t h e  generation of dust due t o  h i s  operation i n  construct ion zones, along haul 
routes ,  i n  equipment parking areas ,  and i n  waste a reas  located on t h e  Base. This 
plan may consis t  of water spr inkl ing  or  an equivalent service.  
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SECTION 1B 

MEASUREMENT AND PAYMENT 

Index 

1. Preparatory Work 22. Foundation D r i l l i n g  and Grouting 
2. Diversion and Control of Water 23. Pipe Gate 
3. Clearing and Grubbing 24. Corrugated Metal Pipe 
4. Excavation 25. Metal End Sect ions 
5. Foundation Preparat ion 26. Dike No. 1 ;  Reinforced Concrete 
6 .  F i l l s  Culvert 
7. Embankment 27. Aggregate Base 
8. Concrete 28. Asphalt Concrete 
9. Port land Cement and Portland- 29. Fencing 

Pozzolan Cement 30. Guardrail  
10. Pozzolan 31. Log Barr ie r  
11. Additional Rolling 32. Hydrologic F a c i l i t i e s  
12. Gravel Drain 33. S t a f f  Gages and Monuments 
13. Drive Gates 34. Gaging S ta t ion  Bridge 
14. Stone 35. Topsoiling 
15. Gutter 36. Landscape Stone 
16. hrou\in4 ~ t a n e w o f k  37. Seeding 
17. S t e e l  Reinforcement 38. P lant ing  
18. Grout, S lu r ry  39. Projec t  Signs 
19. Intake S t ruc tu re  40. Desert Varnish Fin ish  
20. Energy Diss ipa tor  41. Desert Gravel 
21. Waterstop 42. S t r ipp ing  

43. Concrete 4binir)q 
1. PREPARATORY WORK. Payment for preparatory work w i l l  be made s t  fhe applicable 

ifi' 
contract pr ice ,  which pawent sha l l  const i tute  f u l l  compensation for the construction 
of temporary fenrtng and flagging required for execution of the work, complete. - 
PP . . 

2. DIVERSION AND CONTROL OF WATER. Payment fo r  Diversion and Control of Water 
w i l l  be made a t  t h e  applicable con t rac t  p r i ce ,  which payment s h a l l  c o n s t i t u t e  f u l l  
compensation fo r  .construction and removal of temporary d ivers ion  levees and a l l  

r-i+iyed &one d&pe pvvf6u+iorl, and maintaining the  work areas  i n  a dry condit ion 
during cons t ruc t ion ,  complete. 

3. CLEARING AND GRUBBING. 

3.1 General. Payment s h a l l  include a l l  c o s t s  f o r  c lear ing  and removal work 
(except work by o the r s )  including a l l  e x i s t i n g  obs t ruc t ions  within the  embankment 
and spillway rights-of-way, and f i l l  s i t e s .  Except a s  otherwise spec i f ied ,  
payment f o r  c l e a r i n g  and removal work inc ludes  appl icable  earthwork; protect ion of 
u t i l i t i e s ;  and fea tures  indicated t o  remain; and the  d isposa l  of a l l  mater ials .  

3.2 Payment f o r  Clearing and Removing Grubbing w i l l  be made a t  t h e  appl icable  
cont rac t  p r i ce ,  which payment s h a l l  c o n s t i t u t e  f u l l  compensation for  c lear ing ,  
obstruct ion removal and pro tec t ion  work, complete. 

1B-1 



4. EXCAVATION. 

I 4.1 Measurement. 

4.1.1 5x-avation. A survey of the s i t e  s h a l l  be made p r i o r  t o  commencement 
of work, and a l l  measurements w i l l  be based on t h i s  survey without regard t o  any 
changes i n  t h e  s i t e  t h a t  may occur during prosecution of the  work. 

4.1.1.1 Measurement f o r  Scal ing,  Abutment, Core Trench, Foundation and 
Explorat ion Trench excavat ion w i l l  be based on t h e  survey made p r i o r  t o  
commencement of  t h e  excavat ion work and surveys taken a f t e r  t h e  excavation. 
A 1 1  excavat ions  ou t s ide  of excavation l i n e s  indicated on t h e  drawings not 
au thor ized  by t h e  Cont rac t ing  Officer  w i l l  be considered as being f o r  t h e  
convenience of the  Cont rac tor  and such excavation w i l l  not be measured fo r  Bm \ payment. The q u a n t i t y  of d i r ec t ed  excavation necessary f o r  the  removal of  
unsu i t ab le  foundation m a t e r i a l ,  (open work gravel  l enses ,  nested cobbles,  and 
boulders) a s  spec i f i ed  w i l l  be included i n  the  measurement of  t h e  excavation where 
the unsu i t ab le  s o i l s ,  lopen work gravel  lenses ,  nested cobbles,  and bou1ders)are 
encountered. Directed excavat ion of unsuiolfsb\~ foundation ma te r i a l s  from bedrock 
su r faces  us ing  hand methods w i l l  not  be included under t h i s  item, but w i l l  be 
considered a s  foundation preparat ion.  

4.1.1.2 Measurement f o r  Out le t  Works, Spillway and Road excavations w i l l  be made 
between t h e  excavation l i n e s  and grades,  ind ica ted  on t h e  drawings and spec i f i ed ,  
and the  ground su r faces  a s  indica ted  by the survey made p r i o r  t o  commencement of 
the excavat ion work. Excavations included i n  o ther  payment items, such a s  
por t ions  of  the core t rench  and foundation excavat ions,  s h a l l  not be included i n  
measurement of excavation f o r  o u t l e t  works. 

4.1.2 Q u a n t i t i e s  w i l l  be computed i n  cubic yards by the  average end area method 
and t h e  planimeter W i l l  be considered a prec ise  instrument f o r  measuring p lo t t ed  
cross  sec t ions .  

4.1.3 Trenches. No sepa ra t e  payment w i l l  be made for  excavation of pipe 
trenches. A l l  c o s t s  i n  connection therewith s h a l l  be included i n  t h e  con t rac t  
p r i ce  f o r  the  item t o  which t h e  work applies .  

4.1.4 Excavation f o r  S t ruc tu res .  NO separa te  payment w i l l  be made f o r  excavation 
for  s t r u c t u r e s .  A l l  c o s t s  therefore s h a l l  be included i n  t h e  appl icable  con t rac t  
p r i ces  f o r  t h e  item t o  which t h e  work appl ies .  

4.2 Payment fo r  Excavation of  the  various types w i l l  be made a t  t h e  app l i cab le  
cont rac t  p r i ces ,  which payments s h a l l  c o n s t i t u t e  f u l l  compensation f o r  excavat ing,  
hauling and disposing of the  excavated mater ia l s .  Excavation fo r  Roads s h a l l  a l s o  
include a l l  cos ts  f o r  grading and subgrade preparat ion.  

5. FOUNDATION PREPARATION. 

5.1 Measurement of Foundation Preparat ion w i l l  be based on the  ac tua l  number of 
man-hours t o  the  nearest  1/4 hour t h a t :  (1) bedrock sur faces  exposed wi th in  t h e  
dam embankment core and t r a n s i t i o n  zones and o ther  designated a reas  a re  cleaned by 
a i r  b l a s t ing  and hand picking o f  a l l  loose rock fragments, sand, gravel  and o the r  
object ionable mater ia l s ,  (2) open or  f i l l e d  sur face  f r a c t u r e s ,  j o i n t s  and small 
pockets occurring within t h e  dam embankment core and t r a n s i t i o n  zones and o the r  



designirted areas  a r e  cleaned a s  required, and ( 3 )  addi t ional  excavation of 
unsui table  mater ia l  from bedrock surfaces using hand methods is performed a s  
directed by the Contracting Officer.  

5.2 Payment for  Foundation Preparation w i l l  be made a t  the  applicable contract  
pr ice ,  which payment s h a l l  Const i tute  f u l l  compensation fo r  completing the  work 
under t h i s  item. The cost  of placing any grout s l u r r y  o r  dental  concrete is 
provided f o r  under payment f o r  grout s l u r r y  or dental  concrete. 

6. FILLS. 

6.1 Measurement for  payment for  f i l l s  w i l l  be made between the  excavation and 
s t ruc tu re  l i n e s  and t h e  f i l l  l i m i t  l i n e s ,  or between t h e  ground l i n e s  and f i l l  
l i n e s ,  a s  indicated on the  drawings. Quan t i t i e s  w i l l  be computed i n  cubic yards by 
t h e  average end area method and t h e  planimeter w i l l  be considered a precise 
instrument for  measuring plot ted cross  sect ions.  

6.2 Payment. 

6.2.1 Payment for  F i l l s  of the ~ r i o u s  types w i l l  be made a t  the  applicable 
contract  p r i ce ,  which payment s h a l l  cons t i t u t e  f u l l  compensation f o r  obtaining,  
hauling, s tockpi l ing ,  spreading, and compacting the  f i l l s ,  including preparation 
of  the  subgrades, protect ion of  s lopes,  and preparation of ground f o r  f i l l s .  A l l  
cos t s  for  preparation of bedrock surfaces a s  specif ied i n  the sect ions:  
EMBANKMENTS, DRILLING AND GROUTING, and CONCRETE a re  provided f o r  under separate  
payment. 

6.2.2 F i l l  for  Structures .  No separate  payment w i l l  be made fo r  f i l l  o r  backf i l l  
about s t ruc tures .  A l l  such cos t s  s h a l l  be included i n  t h e  applicable contract  
pr ices  for  the items t o  which the work applies .  

6.2.3 Trenches. No separa te  payment w i l l  be made f o r  backf i l l i ng  fo r  u t i l i t y  and 
pipel ines.  A l l  cos t s  i n  connection therewith s h a l l  be included i n  the contract  
pr ice f o r  t h e  items to  which t h e  work appl ies .  

6.2.4 Backfi l l  for  directed overcut w i l l  be measured and paid for  a t  the  
applicable contract  pr ice fo r  the  type of f i l l  placed therein.  When the re  is no 
applicable contract  item, an adjustment i n  the  contract  pr ice  w i l l  be made. 

7. EMBANKMENT. 

7.1 Measurement. Embankment w i l l  be measured between the  foundation l i n e s ,  a s  
determined on t h e  bas i s  of surveys made a f t e r  abutment, core trench, explorat ion 
t rench,  and foundation excavation and the completion of foundation preparation and 
the  payment, l i nes  grades, and s lopes,  indicated on the drawings, or otherwise 
directed by the Contracting Officer.  Q u a n t i t i e s  w i l l  be computed i n  cubic yards by 
the  average end area method and t h e  planimeter w i l l  be considered a precise 
instrument f o r  measuring plot ted cross  sect ions.  

2 Payment f o r  Embankment of t h e  various types w i l l  be made a t  t h e  applicable 
contract  pr ices  which payments s h a l l  cons t i t u t e  f u l l  compensation for  obtaining, 
placing and compacting t h e  embankments, complete i n  place. Payment fo r  embankment 
w i l l  include a l l  cos t s  for  foundation preparation except cos t s  fo r  preparation of 
bedrock foundations a s  specif ied i n  sect ions:  EMBANKMENTS, DRILLING AND GROUTING, 
and CONCRETE for  which separate  payment is provided. 



8. CONCRETE. 

8.1 Measurement of Concrete w i l l  be made on the basis  of the ac tua l  volume of 
concrete within t h e  pay l i n e s  of the  s t ruc tu res ;  within t h e  "B" l i n e  and t h e  
finished concrete surface;  within the ltBlt l i n e ,  excavation l i n e  and the  finished 
concrete sur face ;  and within the  excavation l i n e  and t h e  f inished concrete 
surface,  a s  appl icable and a s  indicated on the  drawings. Concrete placed beyond 
the  "8" l i n e  w i l l  not be measured f o r  payment. Except a s  indicated on t h e  
drawiqgs, the  measurement of concrete placed against  the s ides  of any excavation 
without the  use of intervening forms w i l l  be made only within the  pay l i n e s  of t h e  
s t ruc ture .  No deductions w i l l  be made fo r  rounded or  beveled edges o r  space 
occupied by metal work, e l e c t r i c a l  conduits or  timber nor f o r  voids or embedded 
items which are  e i t h e r  l e s s  than 5 cubic f ee t  i n  volume or  one square foot i n  
c ross  sect ion.  Concrete wasted or  used f o r  t h e  convenience of the  Contractor w i l l  
not be included i n  the measurement. 

8.1.1 Measurement f a r  ccncrete plug (Lean Mix) and Dental Concrete w i l l  be based 
on t h e  number of cubic yards acceptably placed i n  the  a reas  indicated o r  
directed.  Measurement of concrete w i l l  be made t o  the nearest  cubic yard by 
weighing a l l  ingredients  i n  t r i a l  batches of concrete and converting each batch t o  
absolute volume: The volume thus determined and the  number of batches of concrete 
of corresponding proportions acceptably plaoed i n  the  work (unless spec i f ied  
excepted, wasted, or  used fo r  convenience of the  Contractor) s h a l l  determine the  
quanti ty  of concrete. 

8.2 Payment for  Concrete w i l l  be made a t  the applicable contract  pr ices  for  the  
various items of t h e  schedule, which payments s h a l l  cons t i t u t e  f u l l  compensation 
for  labor ,  mater ia l s  (except cement and reinforcement fo r  which other  payment is 
provided), and fo r  a l l  equipment and too l s  required t o  complete t h e  concrete 
work. Any excavation by hand methods required f o r  bedrock foundation preparation 
and cleaning of bedrock sur faces  a re  provided under separa te  payment. Embedded 
items s h a l l  be included i n  cost  of the concrete except when other  payment is 
s p e c i f i c a l l y  provided. No payment w i l l  be made f o r  concrete,  as  such, which is 
placed i n  s t ruc tu res  for  which payment is made on a lump sum basis.  Payment items 
f o r  concrete t h i s  cont rac t  a r e  a s  fcllcws. 

8.2.1 Payment fo r  Concrete, Conduit w i l l  be made a t  the applicable contract  
pr ice ,  which payment s h a l l  cons t i t u t e  f u l l  compensation f o r  a l l  concrete placed i n  
the conduit. 

8.2.2 Payment fo r  Concrete, Spillway S i l l  and Outlet  Channel S i l l  w i l l  be made a t  
the  applicable contract  p r i ce ,  which payment s h a l l  cons t i t u t e  f u l l  compensation 
for  a l l  concrete placed i n  the sills. 

8.2.3 Payment for  concrete plug (Lean Mix) and Dental Concrete w i l l  be made a t  
the  applicable contract  pr ice ,  which payment cons t i t u t e s  f u l l  compensation f o r  
concrete plug ( lean mix) and denta l  concrete,  complete i n  place. 

9. PORTLAND CEMENT AND PORTLAND-POZZOLAN CEMENT. 

9.1 Measurement. The quant i ty  of Portland cement or Portland-pozzolan cement t o  
be paid f o r  w i l l  be t h e  number of hundred-weight (100 pounds) of cement used i n  
conorete paid fo r  on a cubic yard basis  except lean mix and denta l  concrete,  and 
used i n  t h e  a rout ina  of stonework unless  s p e c i f i c a l l y  excepted, wasted or used fo r  



t h e  convenience o f  t h e  C o n t r a c t o r .  The q u a n t i t y  t o  be  p a i d  f o r  w i l l  be determined 
by mul t ip ly ing  t h e  approved b a t c h  weight  of  t h e  cement by t h e  number of b a t c h e s  o f  

t 1 concre te  of t h e  t y p e s  p laced  w i t h i n  t h e  pay l i n e s  of t h e  structures and d i v i d i n g  

a by 100. 

9.2 Payment f o r  P o r t l a n d  Cement and Por t land-Pozzolan Cement w i l l  be made at  t h e  
a p p l i c a b l e  c o n t r a c t  p r i c e s ,  which payments s h a l l  c o n s t i t u t e  f u l l  compensation f o r  
f u r n i s h i n g  t h e  p o r t l a n d  cement o r  Por t l and-pozzo lan  cement complete ,  r eady  f o r  u s e  
i n  t h e  work. No payment w i l l  be  made f o r  P o r t l a n d  cement Por t l and-pozzo lan  cement 

I a s  s ~ ~ c h ,  which is used i n  c o n c r e t e  i n  s t . ruc tu res  f o r  which payment is made on a 
lump sum b a s i s .  

9.3 Payment f o r  Por t land-pozzolan cement w i l l  be made a t  t h e  a p p l i c a b l e  c o n t r a c t  
p r i c e ,  which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  f u r n i s h i n g  t h e  
Port land-pozzolan cement, complete ,  r e a d y  f o r  u s e  i n  t h e  work. No payment w i l l  be 
made f o r  cement as s u c h ,  which is used  i n  c o n c r e t e  i n  s t r u c t u r e s  which payment is 
made on a lump sum b a s i s .  , 

10. POZZOLAN. 

10.1 Measurement. The q u a n t i t y  of Pozzolan t o  b e  pa id  f o r  w i l l  be t h e  number of  
hundred-weight (100 pounds) o f  pozzolan used i n  t h e  c o n c r e t e  pa id  f o r  on a c u b i c  
yard b a s i s  and used i n  t h e  g r o u t i n g  o f  stonework u n l e s s  s p e c i f i c a l l y  excep ted ,  
wasted o r  used f o r  t h e  convenience  o f  t h e  C o n t r a c t o r .  The q u a n t i t y  t o  be paid  f o r  
w i l l  be determined by m u l t i p l y i n g  t h e  approved ba tch  weight  o f  pozzolan i n  each 
t y p e  of c o n c r e t e  used by t h e  number of b a t c h e s  of c o n c r e t e  o f  t h e  t y p e s  p laced 
w i t h i n  t h e  pay l i n e s  o f  t h e  s t r u c t u r e  and d i v i d i n g  by t h e  p roduc t  o f  t h e  average 
s p e c i f i c  g r a v i t y  o f  t h e  pozzolan m u l t i p l i e d  by 62.4 pounds p e r  c u b i c  foo t .  The 
a;erage s p e c i f i c  g r a v i t y  ;hal l  be t h e  average  of t h e  t e s t  r e s u l t s  f o r  a l l  m a t e r i a l  
accepted d u r i n g  t h e  p e r i o d  covered by t h e  payment. 

10.2 Pavment f o r  Pozzolan w i l l  be made a t  t h e  a o p l i c a b l e  c o n t r a c t  o r i c e .  . . 
which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  f u r n i s h i n g  t h e  p o z i o l a n ;  
complete,  r eady  f o r  u s e  i n  t h e  work. No payment w i l l  be made f o r  pozzolan a s  such ,  
which is used i n  c o n c r e t e  i n  s t r u c t u r e s  f o r  which payment is made on a lump sum 
b a s i s .  

11. ADDITIONAL ROLLING. 

11.1 Measurement. Embankment compaction r e q u i r e d  i n  a d d i t i o n  t o  t h e  number 
o f  passes  s p e c i f i e d  w i l l  be  measured on t h e  b a s i s  o f  t h e  number of hours  t h e  
r o l l i n g  equipment approved f o r  t h e  work is o p e r a t e d  i n  making a d d i t i o n a l  r e q u i r e d  
passes .  I n  computing t h e  number o f  h o u r s  worked by t h e  r o l l i n g  equipment,  on ly  t h e  
t ime  of  a c t u a l  o p e r a t i o n  w i l l  be inc luded .  Time l o s t  by r o l l i n g  equipment on 
account  of r e f u e l i n g ,  g r e a s i n g ,  o i l i n g ,  breakdowns o r  r ep lacement  o f  p a r t s  w i l l  
n o t  be  measured. 

11.2 Payment f o r  A d d i t i o n a l  R o l l i n g  w i l l  be made a t  t h e  a p p l i c a b l e  c o n t r a c t  
p r i c e ,  which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  work necessa ry  t o  
complete t h e  a d d i t i o n a l  r o l l i n g .  

12. GRAVEL DRAINS. 

12.1 ~ e a s u r e m e n t  f o r  G r a v e l  Drain  w i l l  be t h e  number o f  c u b i c  y a r d s  of  g r a v e l  
d r a i n  m a t e r i a l  a c c e p t a b l y  p laced  i n  t h e  dam e m b a n b e n t  w i t h i n  t h e  l i n e s  and g r a d e s  
i n d i c a t e d  o r  d i r e c t e d .  
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12.2 Payment for  g rave l  d r a i n  w i l l  be made a t  t h e  a p p l i c a b l e  c o n t r a c t  p r i c e ,  
which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  t h e  gravel  d r a i n  i n  t h e  dam 
embankment, complete i n  place. 

13. DRIVE GATES. Payment f o r  Drive Gates  of each type  w i l l  be made a t  t h e  
applicable con t rac t  p r i c e s ,  which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  
d r ive  ga tes ,  complete. 

14. STONE 

14.1 Measurement. The q u a n t i t y  of s tone  o f  ' the var ious  types t o  be paid f o r  w i l l  
be t h e  number of tons,  determined by s c a l e  weights  acceptably  placed on t h e  f i n a l  
embankment s lopes  w i t h i n  t h e  l i n e s  and g rades  ind ica t ed  on t h e  drawings o r  
d i r ec t ed  by t h e  Cont rac t ing  Off icer .  

14.2 Payment f o r  t h e  various types  of  s t o n e  y i l l  be made at  t h e  app l i cab le  
cont rac t  p r i ces ,  which payments s h a l l  c o n s t i t u t e  f u l l  compensation f o r  t h e  s tone ,  
complete i n  place,  except  grout ing  of  stonework f o r  which s e p a r a t e  payment is 
provided. , 
15. GUTTER. 

15.1 Measurement of g u t t e r  w i l l  be based on t h e  a c t u a l  number o f  l i n e a r  f e e t  o f  
i 

g u t t e r  aceaptably  placed w i t h i n  t h e  l i n e s  and g rades  i n d i c a t e d  a n  t h e  drawings  o r  as 
d i r e c t e d  by t h e  Con t rac t ing  O f f i c e r .  

15.2 Payment f o r  g u t t e r  w i l l  be a t  t h e  a p p l i c a b l e  c o n t r a c t  p r i c e ,  which payment 
s h a l l  e o n s t i t u e  f u l l  compensation f o r  i n s t a l l a t i o n  of g u t t e r ,  complete .  

I b . 1  Measurement. ?he q u a n t i t y  of g r o u t  t o  be  pa id  f o r  w i l l  be measured t o  t h e  
n e a r e s t  cubic  yard by weighing a l l  i n g r e d i e n t s  i n  t r i a l  b a t c h e s  o f  grouc and , 

cunvertlng e a c h  b a t c h  t o  a b s o l u t e  volume; t h e  v o l m e  t h u s  determined and the  number 
of h a t c l w s  o f  gruur  o f  cu r ruspond ing  p r o p o r t i o n s  a c c e p t a b l y  p l a c e d  i n  ilae work s h a l l  
be used t o  dcrcrmlne rlle q u a n t i t y  of g r o u t .  

16.2 Payment f o r  o ruuc ing  s tonework w i l l  be  made a t  t h e  a p p l i c a b l e  c o n t r a c t  p r i c e ,  
which payment s h a l l  c o n s t i t u t e  f u l l  compensation f a r  a l l  c o s t s  f o r  g r o u t i n g  s t o n e w r k  
(except  for  Por t land Cement), i n c l u d i n g  p l a c i n g  and c u r i n g ,  comple te .  

17.1 Measurement of reinforcement  i n  c o n c r e t e  s t r u c t u r e s  paid on a cubic  yard 
b a s i s  w i l l  be made of t h e  l e n g t h s  of b a r s  a c t u a l l y  placed i n  t h e  completed work i n  
accordance with the drawings, approved bar schedu les ,  o r  a s  d i r e c t e d .  The measured 
lengths  w i l l  be converted t o  weights f o r  t h e  b a r  numbers l i s t e d  by t h e  use of t h e  
u n i t  weights per l i n e a r  foo t  contained i n  ASTM A 615. S t e e l  i n  l a p s  ind ica t ed  on 
t h e  drawings o r  requi red  by t h e  C o n t r a c t i n g  O f f i c e r  w i l l  be measured. No 
measurement w i l l  be made f o r  t h e  a d d i t i o n a l  s t e e l  i n  l a p s  which a r e  au thor ized  f o r  
t h e  convenience of t h e  Cont rac tor .  No measurement w i l l  be made o f  s t e e l  Supports 
and spacers.  A l l  c o s t s  f o r  f u r n i s h i n g  and i n s t a l l i n g  suppor t s  and space r s  s h a l l  be 
included i n  t h e  various i tems w i t h  t h e  re inforcement .  

17.2 Payment f o r  S t e e l  Reinforcement w i l l  be made a t  t h e  a p p l i c a b l e  con t rac t  
p r i c e ,  which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  fu rn i sh ing  and p lac ing  
t h e  s t e e l  reinforcement ,  complete. 

18. GROUT,  SLURRY. 

18.1 Measurement of S l u r r y  Grouting w i l l  be based on t h e  number of cubic  f e e t  
acceptably p l a c d  i n  t h e  areaa s p e c i f i e d  by t h e  Con t rac t ing  O f f i c e r .  



18.2 Payment fo r  Grout, S l u r r y  w i l l  be made a t  the  appl icable  cont rac t  p r i ce ,  
which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  the  grout ,  including cement, 

19. INTAKE STRUCTURE. Payment for  In take  S t ruc tu re  w i l l  be made a t  the 
applicable cont rac t  p r i ce ,  which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  
the in take  s t r u c t u r e  including t r a s h  rack, concrete ,  cement and reinforcement, and 
earthwork outside t h e  limits of  o the r  required earthwork, complete. 

20. ENERGY DISSIPATOR. Payment f o r  Energy Diss ipa tor  w i l l  be made a t  the  - applicable cont rac t  p r i ce ,  which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  
the  energy d i s s i p a t o r  including concrete ,  cement and reinforcement, fencing, and 
earthwork outside t h e  l i m i t s  of  o t h e r  required earthwork, complete. 

21. WATERSTOP. 

21.1 Measurement of Waterstop w i l l  be t h e  a c t u a l  number of l i n e a l  f ee t  inc luding  
s p l i c e s  of waterstop acceptably i n s t a l l e d  i n  t h e  work. 

21.2 Payment fo r  Waterstop w i l l  be made a t  t h e  app l i cab le  contract  pr ice ,  which 
payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  furn ish ing  and i n s t a l l i n g  
waterstop, complete. 

22. FOUNDATION DRILLING AND GROUTING. 

22.1 Measurement. 

22.1.1 Pipe fo r  Grout Holes w i l l  be measured fo r  payment based on the l i n e a r  f ee t  
ac tua l ly  furnished, i n s t a l l e d ,  l e f t  i n  place and i n  a usable condition a s  shown on 
the  drawings as  d i rec ted .  

22.1.2 D r i l l  Set-Ups t o  be paid fo r  w i l l  be the  a c t u a l  number of set-ups made for  
acceptably d r i l l e d  grout  or  exploratory grout  holes  or  port ions of holes  a s  
d i rec ted .  

22.1.3 Dr i l l i ng  of Grout and Exploratory Grout Holes w i l l  be measured fo r  payment 
on t h e  bas is  of t h e  l i n e a r  f e e t  of  acceptable holes  a c t u a l l y  d r i l l e d ,  a s  shown on 
the  drawings or  d i r e c t e d ,  beginning a t  the  surface of  the  rock. The l i n e a r  f e e t  
of d r i l l i n g  f o r  each grout  o r  explora tory  grout  hole  w i l l  be measured separa te ly .  

22.1.4 Pressure Testing. The quant i ty  t o  be paid f o r  w i l l  be the  ac tua l  number 
of hours and f r a c t i o n s  the reo f ,  measured t o  the  nea res t  cumulative 1/4-hour f o r  
each s h i f t  devoted t o  pressure t e s t i n g  of grout  o r  exploratory grout holes  a s  
d i rec ted .  The beginning of t h e  period f o r  payment s h a l l  be t h e  time a t  which t h e  
water hose is connected t o  t h e  hole fo r  pressure t e s t i n g ,  and the  end of  the  
period s h a l l  be t h e  time a t  which t h e  water hose is disconnected from t h e  hole,  
except t h a t  excessive time expended i n  connecting o r  disconnecting t h e  water hose 
or i n  pressure t e s t i n g  because of defect ive equipment or  any other  reason not t h e  
f a u l t  of the Government w i l l  not be included i n  the  time approved fo r  payment. A l l  
o ther  work i n  connection with pressure t e s t i n g  s h a l l  be considered inc iden ta l  t o  
and ipcluded i n  the  u n i t  p r i ce  paid therefor .  

22.1.5 Group Pump Connections w i l l  be measured f o r  payment on the  ac tua l  number 
of times the nrout Dump s u ~ ~ l v  l i n e  is a c c e ~ t a b l v  connected t o  i n j e c t  nrout i n t o  a . . - -  " - 
grout hole a s d i r e c t e d  regard less  of  t h e  number of times such connections a r e  made 
fo r  each hole or  the  amount of grout  ac tua l ly  in j ec t ed .  
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22.1.6 Placing Grout w i l l  be measured f o r  payment on the  bas i s  of the  number of 
sacks of mater ia l s ,  exclusive of  water and regardless  of t h e  proportions of t h e  
grout mixes, s a t i s f a c t o r i l y  placed i n  the  dam foundation and sur face  treatment. 

22.2 Payment. 

22.2.1 Payment fo r  mobilization and demobilization w i l l  be made a t  the  appl icable  
contract  pr ice ,  which payment s h a l l  inc lude  a l l  cos ts  f o r  t h e  moving of a l l  
equipment, mater ia l s  and personnel necessary fo r  grout and exploratory grout hole  
d r i l l i n g  and grouting operat ions t o  t h e  damsite,  t h e  provision of any necessary A 

san i t a ry  f a c i l i t i e s  and the removal of equipment, unused mater ia l s  and 
miscellaneous debr is  from t h e  s i t e  a f t e r  completion of d r i l l i n g  and grouting work. 

22.2.2 Payment for  pipe for  grout  ho le s  w i l l  be made a t  t h e  appl icable  cont rac t  
p r i ce ,  which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  a l l  pipe and f i t t i n g s  
fo r  grout  holes and i n s t a l l i n g  such pipe, complete except d r i l l i n g  t h e  hole  
inc iden ta l  t o  s e t t i n g  t h e  pipe which s h a l l  be paid f o r  separa te ly .  

22.2.3 Payment fo r  d r i l l  set-ups w i l l  be made a t  the appl icable  cont rac t  p r i ce ,  
which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  moving a l l  equipment 
necessary for  grout or  exploratory grout  hole  d r i l l i n g  operat ions t o  the  i n i t i a l  
d r i l l  hole or from a previously d r i l l e d  hole t o  t h e  s i t e  of t h e  next hole ready 
fo r  d r i l l i n g ,  complete. 

22.2.4 Payment for  d r i l l i n g  grout o r  exploratory grout holes  w i l l  be made a t  the  
appl icable  contract  pr ices ,  which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  

a d  .( 4hlW d r i l l i n g h g r o 8 t  or  exploratory grout  holes ,  except a l l  c o s t s  i nc iden ta l  t o  d r i l l  
set-ups which w i l l  be paid f o r  separa te ly .  The r e d r i l l i n g  of grout ,  t h a t  has been 
allowed to  s e t  i n  a  p a r t i a l l y  completed hole  by d i r e c t i o n  of the  Contracting 
Of f i ce r ,  w i l l  be paid f o r  a t  t h e  r a t e  of 50 percent of t h e  appl icable  cont rac t  
pr ice.  

22.2.5 Payment f o r  pressure t e s t i n g  w i l l  be made a t  the  appl icable  cont rac t  
pr ice ,  which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  completing t h e  work 
under t h i s  item. 

22.2.6 Payment fo r  grout  pump connections w i l l  be made a t  the  appl icable  con t rac t  
p r i ce ,  which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  a l l  labor  and 
inc iden ta l s  fo r  each connection. Where packer grout ing is used, payment fo r  
connection w i l l  be made fo r  each packer s e t t i n g  i n  a  hole.  

22.2.7 Payment f o r  placing grout w i l l  be made a t  t h e  appl icable  cont rac t  p r i ce ,  
which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  furnishing cement, 
proportioning, mixing and i n j e c t i n g  t h e  grout ,  a s  spec i f i ed  herein,  o r  a s  
d i r ec t ed ,  including hand pouring and s e a l i n g  of  su r face  l eaks ,  and open cracks i n  
the  foundation, except for  making grout  pump connections t o  grout  holes which w i l l  
be paid f o r  separa te ly .  No payment w i l l  be made f o r  grout  l o s t  due t o  improper 
anchorage of grout pipe or  connections, fo r  grout  l o s t  due t o  negligenoe of t h e  
Contractor ,  fo r  grout  re jec ted  because of  improper mixing. 

23. PIPE GATE. Payment fo r  Pipe Gate w i l l  be made a t  t h e  applicable con t rac t  
p r i ce ,  per each, which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  t h e  
f ab r i ca t ion  and i n s t a l l a t i o n  of the  pipe ga te  inc luding  concrete  and earthwork. 

24. CORRUGATED METAL PIPE. 



24.1 Measurement. The quanci ty of Corrugated Metal Pipe t o  be paid f o r  w i l l  be 

( measured along the  center l ine '  of t h e  pipe furnished and i n s t a l l e d ,  measured from 
end-to-end of the  pipe, i n  place. 

24.2 ~ayment  for  Corrugated Metal Pipe w i l l  be made a t  the  appl icable  cont rac t  
pr ice ,  which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  furn ish ing  and 
i n s t a l l i n g  the  corrugated metal pipe, i n  place, including appl icable  earthwork, 
stone work, cu lve r t  marker, but not  inc luding  metal end sec t ions ,  complete. 

- 25. METAL END SECTIONS. Payment fo r  Metal End Sect ions w i l l  be made a t  the 
applicable contract  p r i ce ,  per each, which payment s h a l l  c o n s t i t u t e  f u l l  
compensation fo r  the metal end sec t ions ,  complete i n  place,  including excavation 
and backf i l l .  

26. D I E  NO. 1; REINFORCED CONCRETE CULVERT. 

26.1 Measurement. The quan t i ty  of reinforced concrete cu lve r t  t o  be paid f o r  
w i l l  be measured along t h e  c e n t e r l i n e  of the pipe furnished and i n s t a l l e d ,  
measured from end t o  end of pipe,  i n  place. 

26.2 Payment for  the reinforced concrete  pipe w i l l  be made a t  the  appl icable  
contract  pr ice ,  which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  furn ish ing  
and i n s t a l l i n g  the reinforced concrete  pipe i n  place, including appl icable  
earthwork and grading, i n l e t  and o u t l e t  s t r u c t u r e s  standard f lapgate ,  s tone work, 
complete. 

27. AGGREGATE BASE. 

27.1 Measurement of Aggregate Base a t  the  various a reas  completed and accepted by 
t h e  Contracting Officer  w i l l  be i n  cubic yards. The volume of aggregate base i n  
place w i l l  be determined by the  average. job thickness obtained i n  accordance with 
paragraph: THICKNESS CONTROL o f  t h e  Qrection: AGGREGATE BASE and t h e  dimensions 
indicated.  

27.2 Payment for  Aggregate Base a t  the  various a reas  w i l l  be made a t  the  
applicable cont rac t  pr ice ,  which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  
the  construct ion and completion of t h e  aggregate base, complete. 

28. ASPHALT CONCRETE. 

28.1 Measurement. The u n i t  of measurement fo r  t h e  asphal t  concrete w i l l  be the 
ton (2,000 l b s ) .  The Contractor  s h a l l  weigh each load on a  c e r t i f i e d  platform 
s c a l e  and s h a l l  h r n i s h  the  Contract ing Officer  w i t h  dupl ica te  Weighmaster's 
C e r t i f i c a t e s  showing the  a c t u a l  ne t  weights. One t i c k e t  s h a l l  be furnished t o  t h e  
plant  inspector  and one t i c k e t  t o  the  inspector  a t  the construct ion s i t e .  The 
bituminous mixture s h a l l  be weighed a f t e r  mixing and no deduction w i l l  be made fo r  
t h e  weight of  bituminous ma te r i a l  incorporated there in .  Asphalt concrete used fo r  
convenience of t h e  Contractor w i l l  not be measured f o r  payment. 

28.2 Payment for  Asphalt Concrete w i l l  be made a t  t h e  appl icable  con t rac t  p r i ce ,  
which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  furn ish ing ,  spreading, and 
compacting t h e  asphal t  concrete  su r fac ing  complete i n  place, including weed 
k i l l e r ,  prime coat ,  tack coa t ,  and a l l  i nc iden ta l s .  



29. FENCING. 
n 

29.1 Measurement of Fencing w i l l  be the  actual number of l i n e a r  f e e t  o 
fences, measured from end t o  end, acceptably i n s t a l l e d  i n  t h e  work. 

29.2 Payment f o r  
payment s h a l l  cons 
complete i n  plaoe. 

30. GUARDRAIL. 

31.1 Measurement of Log Barr ie r  w i l l  be t h e  a c t u a l  number of l i n e a l  
b a r r i e r ,  measured from end t o  end, acceptably i n s t a l l e d  i n  t h e  work. 

30.1 Measurement of Guardrail  w i l l  be t h e  a c t u a l  number of l i n e a r  
guardra i l ,  measured from end t o  end, acceptably i n s t a l l e d  i n  t h e  work. 

30.2 Payment f o r  Guardrai l  w i l l  be made at  t h e  app l i cab le  cont rac t  
payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  t h e  gua rd ra i l  including 
complete i n  place. 

31. LOG BARRIER. 

31.2 Payment fo r  Log Barr ie r  w i l l  be made a t  the app l i cab le  cont rac t  
payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  t h e  log  b a r r i e r  
connections, and earthwork, complete i n  place. 

$eet of 

p r t ce ,  which 
earthwork, 

32. HYDROLOGIC FACILITIES. 
appl icable  cont rac t  p r i ce ,  
the  hydrologic f a c i l i t i e s  including instrument  house, conduits  
r e se rvo i r  gage wel l ,  gaging s t a t i o n ,  concre te ,  metalwork, 
earthwork, complets. q 

33. STAFF GAGES AND MONUMENTS. Payment f o r  S t a f f  Gages and Monumen s b i l l  be 
made a t  t h e  app l i cab le  con t rac t  p r i ce ,  which payment s h a l l  const  tuqe f u l l  
compensation fo r  f ab r i ca t ion  and i n s t a l l a t i o n  of r e s e r v o i r  s t a f f  gage , ediment 
s t a f f  gages, and se t t lement  monuments, sediment range monuments inc lud i  g oncrete  
and earthwork, complete. I : 
34. GAGING STATION BRIDGE. Payment f o r  Gaging S t a t i o n  Bridge w i l l  be 
appl icable  con t rac t  p r i ce ,  which payment s h a l l  c o n s t i t u t e  f u l l  compe 
the  gaging s t a t i o n  bridge including abutments, wing wa l l s ,  
g i r d e r s ,  pipe handra i l ,  and earthwork, complete, 

35. TOPSOILING. Payment f o r  Topsoiling w i l l  be made a t  the  applicab k~ o n t r a c t  
p r i ce ,  which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  t b f n i n g ,  
s tockpi l ing ,  haul ing,  and placing t o p s o i l  on the  embankment, complete. 

36. LANDSCAPE STONE. Payment f o r  Landscape Stone w i l l  be made a t  t h e  
cont rac t  pr ice ,  which payment s h a l l  c o n s t i t u t e  full compensation for  
s e l e c t i n g  (or  processing) ,  s tockpi l ing ,  haul ing,  and placing t h e  
s tones ,  complete. 

I 



37. SEEDING. 

I* 
37.1 Measurement. The u n i t  of measurement f o r  seeding w i l l  be t h e  acre.  The 
quant i ty  of seeding t o  be paid f o r  w i l l  be t h e  acreage a c t u a l l y  seeded a s  
spec i f i ed ,  computed t o  the  neares t  1/10 of an acre .  

37.2 Payment f o r  Seeding w i l l  be made a t  t h e  appl icable  cont rac t  p r i ce ,  which 
payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  t h e  seeding complete. 

38. PLANTING. Payment f o r  P lant ing  w i l l  be made a t  t h e  appl icable  cont rac t  
- pr i ce ,  which payment s h a l l  c o n s t i t u t e  f u l l  compensation fo r  the  p lant ing  of t r e e s ,  

c a c t i ,  and shrubs,  complete, inc luding  maintenance. 

39. PROJECT SIGNS. Payment f o r  P ro jec t  Signs w i l l  be made a t  t h e  appl icable  
cont rac t  pr ice ,  which payment s h a l l  c o n s t i t u t e  f u l l  compensation f o r  f ab r i ca t ing  
and e rec t ing  the  pro jec t  s igns  inc luding  concrete  pos ts ,  rocks, mound, seeding and 
earthwork, complete. , 

40. DESERT VARNISH FINISH. 

40.1 Measurement w i l l  be based on t h e  a c t u a l  number of gal lons of d e s e r t  varnish 
applied t o  landscape s tone and grouted s tone  a s  spec i f i ed .  

40.2 Payment for  Desert Varnish F in i sh  w i l l  be made a t  the  appl icable  cont rac t  
p r i ce ,  which p a p e n t  *ha\\ c o n s t i t u t e  f u l l  compensation f o r  furn ish ing  and 
appl ica t ion  of dese r t  varnish, mmplete.  

41. DESERT GRAVEL. 
ru\atc ye& 

41.1 Measurement of dese r t  gravel  w i l l  be based on the  number of &ma#+, 
h y c u & & h ,  acceptably placed within t h e  l i n e s  and grades indica ted  on the  
drawings o r  a s  directed by the  Contract ing Off icer .  

4 1 .  Payment f o r  &$.~r? gravel  w i l l  be made a t  t h e  applicable con t rac t  p r i c e ,  
which payment s h a l l  c o n s t i t u t e  f u l l  compensation fo r  obtaining,  haul ing,  
s tockpi l ing ,  and placing t h e  dese r t  g rave l ,  complete. 

42. STRIPPING. 

42.1 Mesurement fo r  s t r i p p i n g  w i l l  be based on surveys taken immediately before 
and a f t e r  the  s t r ipp ing  operat ions.  Q u a n t i t i e s  w i l l  be computed i n  cubic yards by 
the  average end area method and t h e  planimeter w i l l  be considered a  prec ise  
instrument f o r  measuring p lo t t ed  cross-sect ions.  Material  t o  be used a s  topso i l  
w i l l  not be included i n  measurement f o r  s t r ipp ing .  

42.2 Payment f o r  s t r ipp ing  w i l l  be made a t  t h e  appl icable  cont rac t  p r i ce ,  which 
payment s h a l l  ~ 0 n s t i t u e  f u l l  ~0mpenSati0n f o r  s t r i p p i n g  for  Dikes No. 1 and 2 and 
d isposa l  of excavated ma te r i a l s ,  complete. 

4 3 .  CONCRETE STAINING. 

L3 .1  Measurement of concrete s ta in ing  wlll be made based on the actual number of 
gal lons o f  concrete staining applied t o  concrete surfaces a s  s p e c i f i e d .  

4 3 . 2  Payment f o r  concrete staining w l l l  be made a t  the applicable contract price; 
which payment s h a l l  const i tute  f u l l  compensation for furnishing and application of 
concrete staining,  complete. 

1B-11 



SECTION 1C 

ENVIRONMENT PROTECTION 

Index 

1. Scope 7. Restoration of Landscape 
2. Qua l i ty  Control Damage 
3. Submittals 8. Maintenance of  Pol lut ion 
4. Subcontractors Control F a c i l i t i e s  
5. Notif icat ion 9. Training of  Contractor Personnel 
6. Protection of Environmental I n  Pol lut ion Control 

Resources 

1 .  SCOPE. Th i s  sec t ion  covers prevention of environmental pol lut ion and damage 
a s  the  r e s u l t  of construct ion operat ions under t h i s  contract  and fo r  those 
measures s e t  fo r th  i n  other  Technical Provisions of these spec i f ica t ions .  For the 
purpose of t h i s  spec i f ica t ion ,  environmental pol lut ion and damage is defined a s  
the presence of chemical, physical,  or biological  elements or agents which 
adversely a f f e c t  human hea l th  or welfare; unfavorable a l t e r  ecological  balances of 
importance t o  human l i f e ;  a f f e c t  other  species  of importance t o  man; or  degrade 
the  u t i l i t y  of the  environment f o r  a e s t h e t i c ,  c u l t u r a l  and/or h i s t o r i c a l  
purposes. The cont ro l  of environmental pol lu t ion  and damage requi res  
considerat ion of a i r ,  water, and land, and includes management of visual  
aes the t i c s ,  noise,  s o l i d  waste, rad iant  energy and radioact ive mater ia l s ,  a s  well 
as  other  pol lu tants .  

2. QUALITY CONTROL. The Contractor s h a l l  e s t a b l i s h  and maintain qual i ty  control  
f o r  environmental protect ion of a l l  items s e t  fo r th  herein. The Contractor s h a l l  
record on da i ly  repor ts  any problems i n  complying with laws, regulat ions and 
ordinances and correc t ive  ac t ion  taken. 

3. SUBMITTALS. The Contractor s h a l l  submit an environmental protect ion plan i n  
accordance with provisions a s  herein specif ied.  

3.1 Environmental Protect ion Plan s h a l l  include but not be l imited t o  the 
following: 

(1) A l is t  of Federal,  S t a t e  and loca l  laws, regulat ions,  and permits 
concerning environmental pro tec t ion ,  pol lu t ion  cont ro l  and abatement t h a t  a r e  
applicable to  the Cont rac tor t s  proposed operations and the requirements imposed by 
those laws, regulat ions and permits. 

(2)  Methods for  protect ion of fea tures  to  be preserved within authorized 
work areas.  The Contractor s h a l l  prepare a l i s t i n g  of methods to  pro tec t  
resources needing protect ion,  i.e., t r e e s ,  c a c t i ,  shrubs, vines, grasses and 
ground cover, landscape fea tures ,  a i r  and water qua l i ty ,  f i s h  and wi ld l i f e ,  s o i l ,  
h i s t o r i c a l ,  archeological  and c u l t u r a l  resources. 

(3) Procedures t o  be implemented t o  provide the  required environmental 
protect ion and to  comply with the  applicable laws and regulat ions.  The Contractor 
s h a l l  s e t  out t h e  procedures t o  be followed t o  cor rec t  pol lu t ion  of t h e  
environment due t o  accident ,  na tura l  causes or  f a i l u r e  t o  follow the  procedures 
s e t  out i n  accordance with the  environmental protect ion plan. 

( 4 )  Permit or l icense  and the  locat ion of the so l id  waste disposal  area. 



(5)  Drawings showing loca t ions  of any proposed temporary excavaaions or 
embankments fo r  haul roads, stream crossings,  mater ia l  s torage a reas ,  s t ruc tu res ,  
s an i t a ry  f a c i l i t i e s ,  and s tockpi les  of excess or spo i l  mater ials .  

I 0 
(6 )  Environmental monitoring plans f o r  the  job s i t e ,  includit$ land, 

water,  a i r ,  and noise monitoring. 1 
(7 )  Tra f f i c  cont ro l  plan. 

(8 )  Methods of protect ing surface and ground water during oonstruction 
a c t i v i t i e s .  

( 9 )  Work area plan showing the proposed a c t i v i t y  i n  each portion, of the  
a rea  and ident i fy ing  the  a reas  of l imited use or  nonuse. Plan should include 

1 measures for  marking the  limits of use areas.  I 
3.2 Implementation. After rece ip t  of  Notice t o  proceed, t h e  Contractob s h a l l  
submit i n  wri t ing the above Environmental Protect ion Plan within the  time 
specif ied under spec ia l  provisions. Approval of  the  Contractor 's plan w i l l  not 
r e l i eve  the Contractor of h i s  r e spons ib i l i t y  fo r  adequate and continuing con t ro l  
of pol lu tants  and other  environmental protect ion measures. 

4. SUBCONTRACTORS. Assurance of compliance w i t h  t h i s  sec t ion  by subcontt-actors 
w i l l  be the respons ib i l i ty  of the  Contractor. 1 

5. NOTIFICATION. The Contracting Officer  w i l l  no t i fy  the  Contractor i n  wri t ing 
of any observed noncompliance with the  aforementioned Federal,  S t a t e  or l o c a l  laws 
o r  regula t ions ,  permits and other  elements of the Contractor 's environmental 
proteot ion plan. The Contractor s h a l l ,  a f t e r  rece ip t  of such not ice,  inform t h e  
Contracting Officer  of proposed correot ive ac t ion  and take suoh ac t ion  a s  may be 
approved. If the  Contractor f a i l s  t o  comply promptly, the  Contracting Offilcer may 
i ssue  an order stopping a l l  or  pa r t  of the work u n t i l  s a t i s f ac to ry  c o r ~ e c t i v e  
act ion has been taken. No time extensions s h a l l  be granted or cos t s  or damages 
allowed t o  the Contractor for any such suspension. 1 

6. PROTECTION OF ENVIRONMENTAL RESOURCES. The environmental resources within t h e  
pro jec t  boundaries and those affected outside the  limits of permanent work under 
t h i s  contract  s h a l l  be protected during the  e n t i r e  period of t h i s  contract .  The 
Contractor s h a l l  oonfine h i s  a c t i v i t i e s  t o  a reas  defined by the  drawiqgs and 
spec i f ica t ions .  Environmental protect ion s h a l l  be a s  s t a t ed  i n  the  following 
subparagraphs. 

6.1 Protect ion of Land Resources. Pr ior  t o  the  beginning of any c o n s t r ~ c t i o n ,  
the Contractor s h a l l  i d e n t i f y  a l l  land resources t o  be preserved within t h e  
Contractor 's work area. The Contractor s h a l l  not  remove, cu t ,  deface, i n ju re ,  or  
destroy land resources including trees, c a c t i ,  shrubs, vines, grasses ,  top s o i l ,  
and land forms without spec ia l  permission from the Contracting Officer.  No 
ropes, cables ,  or  guys s h a l l  be fastened t o  or attached t o  any t r e e s  f o r  
anchorage unless  spec i f i ca l ly  authorized. Where suoh spec ia l  emergency use is  
permitted, the  Contractor s h a l l  provide ef fec t ive  protect ion f o r  land and 
vegetation resources a t  a l l  times a s  defined i n  the  following subparagraphs. 

6.1.1 Work Area L i m i t s .  P r io r  t o  any construct ion the  Contractor s h a l l  mbrk t h e  
a reas  within the construct ion work limits t h a t  a r e  not required to  accomplish a l l  
work t o  be performed under t h i s  contract .  I so la ted  areas  within the  general  work 

area which are  t o  be saved and protected s h a l l  a l so  be fenced or  flagged. 



Monuments and markers s h a l l  be protected before construct ion operat ions 
commence. Where construct ion operat ions a re  t o  be conducted during darkness, t h e  
markers s h a l l  be vis ible .  The contractor  s h a l l  convey t o  h i s  personnel the 
purpose of marking and/or protect ion of a l l  necessary objects .  

6.1.2 Protect ion of Landscape. Trees, c a c t i ,  shrubs, vines, grasses ,  land forms 
and other  landscape f ea tu res  indicated and defined on t h e  drawings t o  be preserved 
s h a l l  be c l e a r l y  iden t i f i ed  by fencing, flagging, or  any other  approved 
techniques. 

6.1.3 Reduction of Exposure of Unprotected Erodible Soi l s .  Earthwork brought t o  
f i n a l  grade s h a l l  be finished a s  indicated and specif ied.  Side s lopes and back 
slopes s h a l l  be proteoted a s  soon a s  prac t icable  upon completion of rough 
grading. A l l  earthwork s h a l l  be planned and conducted t o  minimize the  duration of 
exposure of unprotected s o i l s .  Borrow areas  adjacent t o  the Vegetation Management 
Zone s h a l l  be graded t o  prevent erosion or undermining of t h e  Vegetation 
Management Zone. Except i n  instances where the constructed fea ture  obscures 
borrow areas ,  quar r ies  and waste material  a r eas ,  these  a reas  s h a l l  not i n i t i a l l y  
be cleared i n  t o t a l .  Clearing of such areas  s h a l l  progress i n  reasonably sized 
increments a s  needed t o  use t h e  a reas  developed a s  approved by the  Contracting 
Officer.  

6.1.4 Temporary Protect ion of Disturbed Areas. Such methods a s  necessary s h a l l  
be u t i l i z e d  t o  e f f ec t ive ly  prevent erosion and cont ro l  sedimentation, including 
but not l imited to  the  following: 

(1)  Retardation and control  of Runoff. Runoff from the  construct ion s i t e  
s h a l l  be control led by construct ion of diversion d i t ches ,  benches, and berms t o  
re ta rd  and d ive r t  runoff t o  protected drainage courses, and any measures required 
by area-wide plans approved under paragraph 208 of the  Clean Water Act. 

6.1.5 Erosion and Sedimentation Control Devices. The contractor  s h a l l  construct  
or i n s t a l l  a l l  temporary and permanent erosion and sedimentation cont ro l  fea tures  
a s  necessary. Temporary erosion and sediment control  measures such a s  berms, 
dikes,  drains,  sedimentation basins,  grassing and mulching s h a l l  be maintained 
u n t i l  permanent drainage and erosion control  f a c i l i t i e s  a re  completed and 
operative. 

6.1.6 Location of Field Offices,  Storage and Other Contractor F a c i l i t i e s .  The 
Contractors' f i e l d  o f f i ces ,  s taging areas,  s tockpi le  s torage,  and temporary 
bui ldings s h a l l  be placed i n  a reas  designated by the Contracting Officer.  Due t o  
the  sens i t i ve  nature of  r ipa r i an  habi ta t  i n  the  basin, s t r i c t  adherence t o  t h e  
designated areas  is necessary. Temporary movement or  re loca t ion  of Contractor 
f a c i l i t i e s  s h a l l  be made only on approval by the  Contracting Officer.  

6.1.7 Borrow Areas s h a l l  be managed t o  minimize erosion and t o  prevent sediment 
from enter ing nearby water courses or lakes. 

6.1.8 Spoil Areas s h a l l  be managed and control led t o  l i m i t  s po i l  t o  a reas  
designated and prevent erosion of s o i l  or sediment from enter ing nearby water 
courses or  lakes. 

6.1.9 Temporary Excavations and Embankments fo r  plant  and/or work areas  s h a l l  be 
control led to  protect  adjacent a reas  from dispoilment. Excavated areas  adjacent 
t o  the Vegetation Management Zone s h a l l  not have s lopes s teeper  than 1V on 5H. 



6.1.10 Disposal of Sol id Wastes. Sol id wastes (excluding c lear ing  debr is )  s h a l l  
be placed i n  containers which a re  emptied on a regular  schedule. A l l  handling and 
disposal  s h a l l  be conducted to  prevent contamination. 

6.1.10.1 Disposal of  Solid Waste by Removal from Government Property. The 
Contractor s h a l l  t ransport  a l l  so l id  waste off  Government property and dispose of 
it i n  compliance with Federal,  S t a t e ,  and l o c a l  requirements fo r  so l id  waste 
disposal  . 
6.1.11 Disposal of Chemical Waste. Chemical waste s h a l l  be s tored i n  corrosion 
r e s i s t a n t  containers ,  removed from t h e  work area and disposed of i n  accordance 
with Federal,  S t a t e  and loca l  regulat ions.  

6.1.12 Disposal of  Discarded Materials.  Discarded mater ia l  other  than those 
whioh can be included i n  the s o l i d  waste category w i l l  be handled a s  directed by 
the  Contracting Officer.  

6.2 Preservation and Recovery of H i s to r i ca l ,  Archeological and Cultural  
Resources. Exist ing h i s t o r i c a l ,  archeological and c u l t u r a l  resources within t h e  
Contractor 's work area w i l l  be so designated by the Contracting Officer  and 
precautions Laken to  preserve a l l  such resources a s  they exis ted  a t  the  time they 
were pointed out to  the Contractor. The Contractor s h a l l  i n s t a l l  a l l  protect ion 
f o r  these resources so designated on the  drawings and s h a l l  be responsible f o r  
t h e i r  preservation during t h i s  contract .  I f  during construct ion a o t i v i t i e s  the  
Contractor observes unusual items t h a t  might have h i s t o r i c a l  or archeological 
value a l l  work i n  the immediate area s h a l l  be stopped and such observations s h a l l  
be reported as  soon a s  prac t icable  t o  the  Contracting Officer .  

6.3 Protect ion of Water Resources. The Contractor s h a l l  keep construct ion 
a c t i v i t i e s  under surve i l lance ,  management and cont ro l  to  avoid pol lu t ion  of 
surface and ground waters. Special  management techniques a s  s e t  out  below s h a l l  

a 
be implemented to  cont ro l  water pol lu t ion  by the  l i s t e d  construct ion a c t i v i t i e s  
which are  included i n  t h i s  contract .  

6.3.1 Washing and Curing Water. Waste waters d i r e c t l y  derived from construct ion 
a c t i v i t i e s  s h a l l  not be allowed t o  en ter  water areas.  These waste waters s h a l l  be 
col lected and placed i n  re ten t ion  ponds where suspended material  can be s e t t l e d  
out or the  water evaporates so t h a t  pol lu tants  a r e  separated from the  water. 

6.3.2 Cofferdam and Diversion Operations. The contractor  s h a l l  plan h i s  
operation and perform a l l  work necessary t o  minimize adverse impact or violat ion 
of the water qua l i ty  standard of Federal,  s t a t e ,  or l o c a l  governments. 
Construction operat ions f o r  dewatering, removal of cofferdams s h a l l  be control led 
a t  a l l  times t o  l i m i t  the impact of water t u r b i d i t y  on the  hab i t a t  for  w i ld l i f e  
and impacts on water q u a l i t y  f o r  downstream use. 

6.3.3 Stream Crossings s h a l l  be control led during construction. Crossings s h a l l  
provide movement of mater ia l s  or equipment which do not v io la te  water pol lu t ion  
cont ro l  standards of the  Federal,  S t a t e  or loca l  government. 

6.3.4 Monitoring of Water Areas Affected by Construction Ac t iv i t i e s  s h a l l  be t h e  
r e spons ib i l i t y  of the Contractor. A 1 1  water a reas  affected by construct ion 
a c t i v i t i e s  s h a l l  be monitored by t h e  Contractor. 



6.4 Protection of Fish and Wildlife Resources. The Contractor s h a l l  keep 
construct ion a c t i v i t i e s  under surve i l lance ,  management and cont ro l  t o  minimize 
in ter ference  with, disturbance t o  and damage of f i s h  and wi ld l i fe .  Species t h a t  
require  spec i f i c  a t t e n t i o n  along with measures fo r  t h e i r  protect ion w i l l  be l i s t e d  
by the Contractor pr ior  t o  beginning of construct ion operations. 

6.5 Protect ion of Air Resources. The Contractor s h a l l  keep construct ion 
a c t i v i t i e s  under surve i l lance ,  management and control  t o  minimize pol lut ion of a i r  
resources. A l l  a c t i v i t i e s ,  equipment, processes, and work operated or performed 
by the Contractor i n  accomplishing the  specif ied construction s h a l l  be i n  s t r i c t  
accordance with the  S t a t e  of Arizona and a l l  Federal emission and performance laws 
and standards. Ambient A i r  Qua l i ty  Standards s e t  by the  Environmental Protect ion 
Agency s h a l l  be maintained f o r  those construct ion operations and a c t i v i t i e s  
specif ied i n  t h i s  section. Special management techniques a s  s e t  out below s h a l l  
be implemented t o  cont ro l  a i r  pol lu t ion  by the  construct ion a c t i v i t i e s  which a r e  
included i n  the  contract .  

6.5.1 Par t icu la tes .  Dust p a r t i c l e s ,  aerosols ,  and gaseous by-products from a l l  
construct ion a c t i v i t i e s ,  processing and preparation of mater ia l s ,  such a s  from 
aspha l t i c  batch p lants ,  s h a l l  be control led a t  a l l  times, including weekends, 
holidays and hours when work is not i n  progress. 

6.5.1.1 Pa r t i cu la t e s  Control. The Contractor s h a l l  maintain a l l  excavations, 
s tockpi les ,  haul roads, permanent and temporary access roads, plant  s i t e s ,  s p o i l  
a reas ,  borrow areas ,  and a l l  other  work areas  within or  outside the pro jec t  
boundaries f r e e  from pa r t i cu la t e s  which would cause the  a i r  pol lut ion standards 
mentioned i n  paragraph hereinabove t o  be exceeded or  which would cause a hazard or  
a nuisance. Sprinkling, chemical treatment of  an approved type, l i g h t  bituminous 
treatment,  baghouse, scrubbers,  e l e c t r o s t a t i c  p rec ip i t a to r s  or other  methods w i l l  
be permitted to  cont ro l  pa r t i cu la t e s  i n  t h e  work area. Sprinkling, t o  be 
e f f i c i e n t ,  must be repeated a t  such i n t e r v a l s  as  t o  keep the  disturbed area damp 
a t  a l l  times. The Contractor must have s u f f i c i e n t  competent equipment ava i lab le  
t o  accomplish t h i s  task. Pa r t i cu la t e  cont ro l  s h a l l  be performed a s  the work 
proceeds and whenever a pa r t i cu la t e  nuisance or hazard occurs. 

6.5.2 Hydrocarbons and Carbon Monoxide. Hydrocarbons and carbon monoxide 
emissions from equipment s h a l l  be control led t o  Federal and S t a t e  allowable limits 
a t  a l l  times. 

6.5.3 Odors. Odors s h a l l  be control led a t  a l l  times for  a l l  construct ion 
a c t i v i t i e s ,  processing and preparation of materials .  

6.5.4 Monitoring of air  Guality s h a l l  be the  r e spons ib i l i t y  of the Contractor. 
A l l  a i r  areas a f fec ted  by the  construct ion a c t i v i t i e s  s h a l l  be monitored by t h e  
Contractor. , 
6.6 Protection of Sound Intrusions.  The Contractor s h a l l  keep construct ion 
a c t i v i t i e s  under surve i l lance ,  and control  to  minimize damage t o  the  environment 
by noise. 

7. RESTORATION OF LANDSCAPE DAMAGE. The Contractor s h a l l  r e s to re  a l l  landscape 
fea tures  damaged or  destroyed during construct ion operat ions outside the  limits of 
the  approved work areas.  Such res tora t ion  s h a l l  be i n  accordance with the  plan 
submitted f o r  approval by the  Contracting Officer.  This work w i l l  be accomplished 

a a t  the Contractor 's expense. 



8. MAINTENANCE OF POLLUTION CONTROL FACILITIES. The Contractor shall  maintain 
a l l  constructed f a c i l i t i e s  and portable pol lu t ion  cont ro l  devioes f o r  the  durat ion 
of the contract  or  for  t h a t  length of time construct ion a c t i v i t i e s  c rea t e  the  
pa r t i cu la r  pol lutant .  
9. TRAINING OF CONTRACTOR PERSONNEL I N  POLLUTION CONTROL. The Contractor s h a l l  
t r a i n  h i s  personnel i n  a l l  phases of environmental protection. The t r a in ing  s h a l l  
include methods of de tec t ing  and avoiding pol lu t ion ,  fami l ia r iza t ion  with 
pol lut ion standards, both s t a t u t o r y  and cont rac tua l  fami l ia r iza t ion  with c u l t u r a l  
resource inden t i f i ca t ion ,  and i n s t a l l a t i o n  and care of f a c i l i t i e s  (vegetat ive 
covers, and instruments required f o r  monitoring purposes) t o  ensure adequate and 
continuous environmental pol lut ion control.  



SECTION 2A 

DIVERSION AND CONTROL OF WATER 

1. REQUIREMENT. 

1.1 General .  A l l  permanent c o n s t r u c t i o n  and borrow a r e a  excavat ion s h a l l  be 
c a r r i e d  on i n  a r e a s  f r e e  from water .  The C o n t r a c t o r  s h a l l  be r e s p o n s i b l e  f o r  
p rov id ing ,  ma in ta in ing ,  moni to r ing ,  and removing a l l  d i v e r s i o n  and water c o n t r o l  
f a c i l i t i e s .  Water i n  va ry ing  q u a n t i t i e s  may be f lowing  i n  t h e  s t reams d u r i n g  t h e  
ent i re  per iod o f  c o n s t r u c t i o n .  Runoff from t h e  wa te r sheds  is rap id  and,  dur ing  
p e r i o d s  of r a i n ,  i n t e r m i t t e n t  f r e s h e t s  may be expec ted .  The r e s p o n s i b i l i t y  of t h e  
c o n t r a c t o r  f o r  p r o t e c t i o n  o f  work a g a i n s t  waterf lows is s p e c i f i e d  i n  paragraph of 
t h e  SPECIAL PROVISIONS, e n t i t l e d  DAMAGE TO WORK. 

1.2 The schedu le  f o r  c o n s t r u c t i o n  opera t ions  p e r t a i n i n g  t o  t h e  o u t l e t  works, dam 
embanlanent and d i k e s  s h a l l  be i n  accordance w i t h  t h e  requ i rements  s p e c i f i e d  i n  t h e  
SPECIAL PROVISIONS. 

1.3 A d i v e r s i o n  and c o n t r o l  of  water  p l a n s ,  f o r  t h e  main embankment designed f o r  
a  25-year (0.04 p r o b a b i l i t y )  f l o o d ,  &al\ be c o n s t r u c t e d  a s  shown on t h e  drawings. 
The c o n t r a c t o r  may p repare  and submit an a l t e r n a t e  p lan  f o r  d i v e r s i o n  and c o n t r o l  
of water t o  t h e  C o n t r a c t i n g  O f f i c e r  f o r  approval .  The plan s h a l l  be expanded t o  
Include l e v e e s  t o  d i v e r t  and channe l i ze  t h e  New R i v e r  s t r eam and s e v e r a l  unnamed 
wnxhen dur inu  t h e  c o n s t r u c t i o n  pe r iod .  A 1 1  d i v e r s i o n  and control  o r  water 
s t r u c t u r e s  s h a l l  be removed comple te ly  by t h e  C o n t r a c t o r  when no longer  r e q u i r e d .  

1.3.1 I n  a d d i t i o n  to t h e  above s p e c i f i e d  d i v e r s i o n  and c o n t r o l  of water p l a n ,  a t  
a l l  l o c a t i o n s  where c o n s t r u c t i o n  work is a t  a lower e l e v a t i o n  than t h e  e l e v a t i o n  
of t h e  s t ream o r  ground water  a t  t h e  time of doing t h e  work, s u i t a b l e  d i t c h e s ,  
cofferdams o r  d i k e s  s h a l l  be c o n s t r u c t e d ;  t h e  c o n s t r u c t i o n  a r e a  s h a l l  be dewatered 
p r i o r  t o  commencement of  t h e  work; and a l l  s u b g r a d e s ,  whether f o r  e a r t h  f i l l ,  
f i l t e r ,  m a t e r i a l ,  s t o n e ,  or c o n c r e t e ,  s h a l l  be k e p t  d r a i n e d  and f r e e  of  water 
throughout t h e  working pe r iod .  

1.4 'Wi th in  10 days  a f t e r  award of t h e  c o n t r a c t ,  t h e  C o n t r a c t o r  s h a l l  submit p lans  
showing t h e  methods he p roposes  t o  use  t o  dewater each working a r e a  and c o n t r o l  
t h e  water  from r a i n ,  s h e e t  f low, s t reamflows,  and o t h e r  s u r f a c e  water.  The p lans  
s h a l l  show t h e  scheme of o p e r a t i o n s  and a  complete l a y o u t  of  d ra inage  p i p e s ,  
pumps, d i v e r s i o n  channe l s ,  cofferdams,  e t c .  The C o n t r a c t o r  s h a l l  assrlme f u l l  
rc.:sponntbtlity f o r  t h e  adequacy of h1.n dewater ing and control .  methods, and p r i o r  
knowledge by t h e  C o n t r a c t i n g  O f f i c e r  of the  C o n t r a c t o r s  method of  dewater ing w i l l  
i n  no way r e l e a s e  t h e  C o n t r a c t o r  from t h e  f u l f i l l m e n t  of h i s  o b l i g a t i o n s  o r  p l a c e  
the  Government, i n  any manner, r e s p o n s i b l e  f o r  any l o s s e s  due t o  f a i l u r e  o r  
inadequacy of t h e  dewater ing and c o n t r o l  method used.  The p l a n s  s h a l l  a l s o  t a k e  
i n t o  c o n s i d e r a t i o n  t h e  f o l l o w i n g  s p e c i f i c  r equ i rements .  

1.4.1 The C o n t r a c t o r  s h a l l  p rov ide  f o r  d i v e r s i o n  of  streamflows a s  h e r e i n a f t e r  
s p e c i f i e d .  The s t r eamf lows  w i l l  i nc lude  water o r i g i n a t i n g  upstream of  t h e  work, 
water from channe l s  ad jacen t  t o  t h e  work s i t e  and w i l l  be i n  
a d d i t i o n  t o  any and a l l  ground water o r i g i n a t i n g  w i t h i n  t h e  work a r e a .  S u r f a c e  
f lows i n  e x c e s s  of t h e  f o l l o w i n g  runoff  q u a n t i t i e s  l i s t e d  h e r e i n a f t e r  w i l l  be 
regarded as f lood  f lows.  

1.4.2 Runoff Q u a n t i t i e s  d u r i n g  per iod 1  Ju ly  t o  15 September and 15 November t o  
31 March: a  streamflow of  28,000 c f s .  



1.4.3 Runoff Q u a n t i t i e s  d u r i n g  o t h e r  p e r i o d s :  a streamflow of 500 c f s .  

1.5 Drainage Di tches .  The l o c a t i o n  and depth  of any dra inage d i t c h e s  s h a l l  be 
s u b j e c t  t o  approval  of  t h e  C o n t r a c t i n g  O f f i c e r .  S p e c i a l  p r e c a u t i o n s  s h a l l  be 
taken t o  avoid impair ing t h e  permanent subgrade,  and any excava t ion  below i n v e r t  
subgrade s h a l l  be r e f i l l e d  w i t h  compacted f i l l  i n  accordance w i t h  s e c t i o n :  FILLS 
AND SUBGRADE PREPARATION a t  no a d d i t i o n a l  c o s t  t o  t h e  Government. 

* I * * *  " 
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1. Applicable Publicat ions 
2. Protect ion 
3. Burning 

SECTION 2B 

CLEARING AND GRUBBING 

Index 

4. Requirements 
5. Disposal o f  Cleared, Grubbed 

and Removed Material 

1. APPLICABLE PUBLICATIONS. The publicat ions l i s t e d  below form a pa r t  of t h i s  
spec i f ica t ion  to  the  ex tent  referenced. The publicat ions a r e  referred t o  i n  t h e  
t e x t  by the basic  designation only. 

1.1 U.S. Army, Corps of Engineers Publications. 

General Safety Requirements 
(1 June 1977) 

2. PROTECTION. 

2.1 Environmental Protection. A l l  work and Contractor operations s h a l l  comply 
with t h e  requirements of  sect ion:  ENVIRONMENT PROTECTION. 

3. BURNING. The use of burning a t  the project  s i t e  for  the disposal  of refuse 
and debr is  w i l l  not be permitted. 

4. REQUIREMENTS. 

4.1 General. Except a s  otherwise spec i f ied ,  and/or indicated,  a reas  t o  be 
cleared and grubbed w i l l  be l imited t o  ac tua l  excavation areas  and areas  on which 
f i l l s  and/or s t ruc tu res  a re  t o  be placed. The removal of t r e e s ,  shrubs, t u r f ,  and 
other  vegetation outside of these a reas  s h a l l  be held t o  a minimum and care s h a l l  
be exercised not to  damage any t r e e s ,  shrubs, t u r f ,  or  vegetation which can be 
l e f t  i n  place. 

4.2 Exist ing St ruc tures  and Obstructions. The Contractor s h a l l  c l ea r  the  s i t e ,  
including a l l  f i l l ,  borrow, and excavation areas,  and remove and dispose of  a l l  
ex is t ing  s t r u c t u r e s  and obstruct ions fo r  pro jec t  oonstruction, except a s  otherwise 
noted on t h e  drawings. Obstructions which a re  designed or  spec i f ied  to  be removed 
but which a re  not designated or specif ied to  be removed by others  s h a l l  be removed 
by the Contractor. Except a s  otherwise spec i f ied ,  obs t ruc t ions  designated to  be 
removed by other  w i l l  be removed i n  su f f i c i en t  time t o  preclude in ter ference  with 
the Contractor 's operations. U t i l i t y  relocat ions a re  not considered t o  be 
obstruct ions.  

4.3 Clearing. Trees than 1-1/2 inches i n  diameter and other  vegetation, except 
as  spec i f ied ,  s h a l l  be cu t  of f  6 inches below the indicated channel subgrade or  
ground leve l  whichever is lower. Other vegetation s h a l l  be cut  off f lush  or  
s l i g h t l y  below t h e  o r ig ina l  ground surface. Clearing operat ions s h a l l  be conducted 
so a s  to  prevent damage t o  t r e e s ,  s t ruc tu res ,  and i n s t a l l a t i o n s  under 
construct ion,  or to  remain i n  place, and t o  provide fo r  the  sa fe ty  of employees 
and others .  A l l  rubbish, waste dumps, and debris  a reas  s h a l l  be cleared. 



4.4 Grubbing s h a l l  cons is t  of removing a l l  t r e e s ,  stumps, roo t s ,  logs,  and other  
objectionable vegetable matter i n  the  required f i l l s ,  foundation areas,  and a l l  
excavation areas.  I n  grubbing out stumps and roots ,  a l l  roo t s  or other  timber 
more than 1-1/2 inches i n  diameter s h a l l  be removed t o  3 f e e t  below t h e  depth of 
the required excavation or ex i s t ing  ground l eve l ,  whichever is lower. Trees and 
stumps s h a l l  be pulled, not cu t  of f .  

4.5 U t i l i t i e s .  Pr ior  to  removing an obstruct ion,  a l l  appl icable u t i l i t y  
relocat ions s h a l l  have been coordinated. 

5. DISPOSAL OF CLEARED, GRUBBED, AND REMOVED MATERIAL. A l l  mater ial  removed, 
except material  spec i f ied  and/or indicated t o  be salvaged, is designated a s  scrap ,  
s h a l l  become the  property of the Contractor,  and s h a l l  be removed from the s i t e .  
Stone, broken concrete,  pavement, and s imi lar  mater ia l s  may be wasted i n  t h e  
miscellaneous fill areas  i n  accordance with the  requirements of the sect ion:  \ 

EXCAVATION. Unsuitable mater ia l s  from c lear ing  operat ions may be temporarily used 
fo r  diversion and cont ro l  of water. Disposal s h a l l  be i n  accordance with the  
requirements of sect ion:  EXCAVATION. 



SECTION 2C 

e STRIPPING 

1. REQUIREMEITE. Except as o t h e r w i s e  s p e c i f i e d  a n d / o r  i n d i c a t e d ,  a r e a s  t o  be 
s t r i p p e d  s h a l l  be l i m i t e d  t o  a c t u a l  borrow e x c a v a t i o n  a r e a s  and areas on which . . 
f i l l s  and s t r u c t u r e s  are r e q u i r e d  to be p laced .  

1.1 Dam Embanlaoent Foundat ion and Borrow Areas. S t r i p p i n g  s h a l l  c o n s i s t  o f  
e x c a v a t i n g  t h e  t o p  J i n c h e s  o f  m a t e r i a l .  

0 

1.1.1 No separate payment w i l l  be made f o r  stripping f o r  foundation excavation or 
borrow areas, and e l l  c o s t s  i n  connection therewith s h a l l  be included i n  the 
applicable contract unit  prices  f o r  "Excavation, Foundation (Dam)-, " F i l l s " ,  or 
"hbankoent- . \ 

1.7 Dikes No. 1 and No. 2 Founda t ion .  S t r i p p i n %  s h a l l  consi .st  of excavnt.inp, t.tie 
m a t e r i a l s  t o  t h e  depth i n d i c a t e d  on t h e  drawings o r  a s  r e q u i r e d  by t h e  Cont rac t inp ,  
O f f i c e r .  S t r i p p i n g  o f  bedrock encoun te red  a t  Dike No. 2 s h a l l  c o n s i s t  o f  t h e  
removal of a l l  l o o s e  rock and o t h e r  o b j e c t i o n a b l e  m a t e r i a l s  t o  t h e  d e p t h s  
i n d i c a t e d  on t h e  drawings o r  as approved by t h e  C o n t r a c t i n g  O f f i c e r  i n  t h e  f i e l d .  

2. DISPOSAL. 

2.1 Dam Embanlaoent, Dike No. 1 ,  and Dike No. 2 F o u n d a t i o n s ,  and Borrow Areas. 
S t r i p p e d  m a t e r i a l s  s h a l l  be s t o c k p i l e d  f o r  u s e  a s  t o p s o i l  a s  s p e c i f i e d  i n  
s e c t i o n :  SEEDING. M a t e r i a l s  i n  borrow a r e a s  no t  s u i t a b l e  f o r  embankments and 
s t r i p p e d  materials not used f o r  t o p s o i l  and /o r  not  s u i t a b l e  f o r  t o p s o i l  s h a l l  be 
s t o c k p i l e d  a d j a c e n t  t o  t h e  borrow a r e a  and upon comple t ion  o f  excava t ion  t h e r e f r o m  
s h a l l  be sp read  uniformly over  t h e  e x c a v a t e d  s u r f a c e s  of  t h e  borrow a r e a s  a s  shown 
on t h e  p l a n s  o r  s h a l l  be d i s p o s e d  o f  i n  m i s c e l l a n e o u s  fill a r e a .  Compaction w i l l  
not  be r e q u i r e d .  

* * * * *  



General  
P r e s e r v a t i o n  of P r o p e r t y  
Excavat ion,  Abutment 
Excavat ion,  Foundation 
Excavation,  Core Trench 
Excavation,  Exp lo ra t ion  Trench 
Excavat ion,  Access Road 
Excavat ion,  Sp i l lway  

and O u t l e t  Works 

SECTION 2D 

EXCAVATION 

Index 

9. Excavation f o r  S t r u c t u r e s  
10. Excavat ion,  Borrow Areas 
11. S c a l i n g  
12. Stone G u t t e r  
13. Removal of U n s a t i s f a c t o r y  

S o i l s  
14. Landscape S tone  
15. B l a s t i n g  

1. GENERAL. Excavation s h a l l  c o n s i s t  of t h e  removal and a p p r o p r i a t e  d i s p o s a l  o f  
every type  of m a t e r i a l  encountered excep t  m a t e r i a l s  covered by t h e  p r o v i s i o n s  of 
t h e  s e c t i o n :  CLEARING SITE AND REMOVING OBSTRUCTIONS i n  t h e  des ignated a r e a s ,  o r  
from o t h e r  a r e a s  a s  d i r e c t e d ,  to t h e  l i n e s ,  g rades ,  and e l e v a t i o n s  i n d i c a t e d .  The 
m a t e r i a l  t o  be removed may i n c l u d e  b u t  is no t  l i m i t e d  t o  e a r t h ,  hardpan,  c a l i c h e ,  
s i l t ,  c l a y ,  sand,  g r a v e l ,  cobbles ,  bou lde rs ,  cemented a l luvium,  rook, slopewash 
and t a l u s .  "Rock" is def ined a s  s o l i d  bedrock, decomposed o r  weathered bedrock 
and bou lde rs  and b locks  1/2  cubic  yard o r  more i n  volume. A l l  b l a s t i n g  requ i red  
f o r  excavat ion s h a l l  conform t o  t h e  requirements  s p e c i f i e d  i n  t h e  paragraph 
e n t i t l e d  "Blast ing".  S lope  l i n e s  i n d i c a t e d  on t h e  drawings f o r  temporary c u t s  do 
no t  n e c e s s a r i l y  r e p r e s e n t  t h e  a c t u a l  s l o p e  t o  which t h e  excavat ion must be made t o  
s a f e l y  perform t h e  work. Excavation f o r  permanent c u t s  s h a l l  be made t o  t h e  s l o p e  
l i n e s  i n d i c a t e d .  Excavation s h a l l  be performed i n  a manner which w i l l  not  impair  
t h e  subgrade.  Except a s  o therwise  d i r e c t e d  o r  s p e c i f i e d ,  t h e  f i n i s h e d  s u r f a c e  of 
subgrade which w i l l  form t h e  foundat ion f o r  concre te  s t r u c t u r e s  (except  f o r  
excava t ion  i n  rock)  s h a l l  be not  more than 1/2 inch  from t h e  i n d i c a t e d  grade a t  
any po in t  when t e s t e d  wi th  a 10-foot s t r a i g h t  edge. Any excavat ion o r  overcu t  
made o u t s i d e  t h e  payment l i n e s  i n d i c a t e d  on t h e  drawings o r  s t aked  i n  t h e  f j e l d  
s h a l l  be r e f i l l e d  wi th  s u i t a b l e  e a r t h  o r  concre te  i n  any approved manner by and at 
t h e  expense of t h e  Cont rac to r ,  excep t  where such overcu t  is d i r e c t e d  o r  s p e c i f i e d ,  
i n  which case  payment f o r  such overcu t  and fill w i l l  be made a t  t h e  a p p l i c a b l e  
c o n t r a c t  u n i t  p r i c e s  f o r  t h e  t y p e  of excava t ion  and f i l l  made. On bedrock 
s u r f a c e s  under ly ing  t h e  abutment and below t h e  streambed excava t ion ,  permanent 
s l o p e s  s h a l l  be e s t a b l i s h e d  so t h a t  t h e  average s l o p e  is not s t e e p e r  than  t h e  
s l o p e  o f  t h e  r e s p e c t i v e  abutment. Methods used t o  achieve t h e s e  s l o p e s ,  whether 
by benching or o t h e r  approved means of s c a l i n g ,  s h a l l  conform t o  t h e  requirements  
s p e c i f i e d  i n  paragraphs:  BLASTING and SCALING. 

1.2 EQUIPMENT. A l l  p l a n t ,  equipment, t o o l s ,  and machines used i n  t h e  performance 
of t h e  work covered by t h i s  s e c t i o n  s h a l l  be s u b j e c t  t o  t h e  approval  o f  t h e  
Cont rac t ing  Of f i ce r ,  and s h a l l  be mainta ined i n  s a t i s f a c t o r y  working cond i t ion  a t  
a l l  times. Excavat ing equipment used i n  t h e  a r e a s  from which f i l l  and borrow 
m a t e r i a l s  a r e  ob ta ined  s h a l l  be capable  of excava t ing  t o  varying depths  and of 
producing t h e  necessa ry  blending requ i red  t o  c o n s i s t e n t l y  meet t h e  s p e c i f i e d  
g rada t ion  requirements.  



1.3 EXCAVATION LTMITS. L i m i t s  of excavat ion f o r  t h e  v a r i o u s  s t r u c t u r e s  and p a r t s  
of t h e  work a r e  a s  i n d i c a t e d  on t h e  drawings but t h e  r i g h t  is rese rved  t o  i n c r e a s e  
o r  dec rease  t h e  depth  o r  areal e x t e n t  of  exoavat ion i f ,  i n  t h e  opinion of  t h e  
Cont rac t ing  O f f i c e r ,  t h e  oond i t ions  encountered warrant  such modi f i ca t ion .  Except 
a s  o therwise  d i r e c t e d ,  t h e  Cont rac to r  s h a l l  make a l l  excavat ions  t o  t h e  p r o f i l e s  
and s e c t i o n s  shown. 

1.4 TOLERANCES FOR ROCK EXCAVATION. Devia t ions  frcm t h e  l i n e s  and g rades  shown 
on t h e  drawings o r  e s t a b l i s h e d  by t h e  Cont rao t ing  O f f i c e r  f o r  excava t ion  i n  rock 
s h a l l  be w i t h i n  t o l e r a n c e  limits of 9- inches ,  exoept f o r  t h o s e  excava t ions  a g a i n s t  
which concre te  s t r u c t u r e s  a r e  t o  be cons t ruc ted .  Excavat ions  f o r  conore te  
s t r u c t u r e s  have c e r t a i n  re fe rence  l i n e s  des ignated a s  "A" l i n e  and "B" l i n e .  t h e  
"A" l i n e  is l o c a t e d  9 i n c h e s  above t h e  "B" l i n e  i n  a l l  i n v e r t s  and 6 i n c h e s  i n s i d e  
theftB" l i n e  i n  a l l  walls. The 'lA" l i n e  r e p r e s e n t s  t h e  i n n e r  t o l e r a n c e  l i m i t  
i n s i d e  which no rock w i l l  be permit ted  t o  p r o j e c t .  Any p r o j e c t i o n s  i n s i d e  of "A" 
l i n e  s h a l l  be removed. The "B" l i n e  is t h e  l i n e  t o  which measurement f o r  payment 
of excava t ion  w i l l  be made, and is considered t o  be t h e  f i n a l  excava t ion  l i n e  
i n d i c a t e d  on t h e  drawings. Measurement f o r  payment w i l l  be made t o  t h i s  l i n e  
r e g a r d l e s s  of  whether t h e  l i m i t  o f  t h e  a o t u a l  exoavat ion f a l l s  i n s i d e  or o u t s i d e  
of  i t ,  but s u f f i c i e n t  excavat ion i n s i d e  o f  t h i s  l i n e  s h a l l  be performed t o  provide  
f o r  t h e  proper i n s t a l l a t i o n  of steel re inforcement  and placement of  concre te .  Any 
excavat ion beyond t h e  "B" l i n e  s h a l l  be rep laced  wi th  concre te  complying wi th  
a p p l i c a b l e  p o r t i o n s  of t h e s e  s p e c i f i c a t i o n s  wi thout  a d d i t i o n a l  c o s t  t o  t h e  
Government. 

1.5 Disposa l  o f  Excavated Mate r i a l .  Excavated m a t e r i a l  meeting t h e  requirements  
of  s e c t i o n s :  FILLS AND SUBGRADE PREPARATION, EMBANKMENT, o r  STONE PROTECTION f o r  
embankment, f i l l ,  o r  stonework s h a l l  be placed i n  t h e  embankement, f i l l ,  and s t o n e  
p r o t e c t i o n  a r e a s  a s  d i r e c t e d  o r  approved by t h e  C o n t r a c t i n g  O f f i c e r ,  o r  s h a l l  be 
t empora r i ly  s t o c k p i l e d  f o r  l a t e r  use ,  except  as otherwise  s p e c i f i e d  h e r e i n a f t e r .  
Excess excavated m a t e r i a l s ,  u n s u i t a b l e  m a t e r i a l  frcm t h e  borrow a r e a s ,  u n s u i t a b l e  
m a t e r i a l s  from t h e  requ i red  excava t ions  and u n s a t i s f a c t o r y  m a t e r i a l  s h a l l  be 
d isposed of i n  t h e  miscel laneous  f i l l  a r e a s  des ignated on t h e  drawings. 
Miscel laneous  f i l l  a r e a s  a r e  r equ i red  f i l l s  and s h a l l  be f i l l e d  i n  accordance wi th  
t h e  requirements  of s e c t i o n s :  FILLS AND SUBGRADE PREPARATION and EMBANKMENTS. 

2. PRESERVATION OR PROPERTY. A l l  excavat ion o p e r a t i o n s  s h a l l  be conducted i n  
such a manner t h a t  improvements which a r e  t o  remain i n  p lace  permanently w i l l  not  
be damaged o r  sub jec ted  t o  s e t t l e m e n t  o r  h o r i z o n t a l  movement. 

3. EXCAVATION, ABUTMENT. Abutment excava t ion  w i t h i n  t h e  core  and t r a n s i t i o n  
zones c o n s i s t s  of t h e  removal and d i s p o s a l  of a l l  m a t e r i a l s  between t h e  e x i s t i n g  
ground s u r f a c e  and t h e  top of sound bedrock,  as i n d i c a t e d  on t h e  drawings o r  a s  
approved by t h e  Cont rac t ing  Of f i ce r  i n  t h e  f i e l d .  A l l  o b j e c t i o n a b l e  m a t e r i a l s ,  
i n c l u d i n g  overburden,  weathered and i n t e n s e l y  f r a c t u r e d  rock,  and detached blocks  
and s l a b s ,  s h a l l  be removed t o  a s u i t a b l e  foundat ion rock. Addi t iona l  excavat ion 
by hand methods a s  d i r e c t e d  by t h e  C o n t r a c t i n g  O f f i c e r  s h a l l  be i n  accordance w i t h  
paragraph 5.2.1 of t h e  s e c t i o n :  EMBANKMENTS. Abutment excavat ion o u t s i d e  t h e  
core  and t r a n s i t i o n  zones c o n s i s t  of  t h e  removal and d i s p o s a l  of a l l  l o o s e  
overburden and rock,  v e g e t a t i o n  and o t h e r  o b j e c t i o n a b l e  m a t e r i a l s  t o  t h e  dep ths  
i n d i c a t e d  on t h e  drawings o r  as requ i red  by t h e  Cont rao t ing  O f f i c e r .  The abutment 
excavat ion has  been subdivided i n t o  west abutment excavat ion and e a s t  abutment 
excavat ion due t o  t h e  a r e a t e r  dea ree  of  d i f f i c u l t v  a n t i ~ i ~ a t e d  on t h e  west s i d e ,  
where t h e  s l o p e  is m u o h s t e e p e r  &d d i f f e r e n t  e x c a v i t i o n  methods may be needed. 
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4 .  EXCAVATION, FOUNDATION. Foundat ion excava t ion  c o n s i s t s  o f  t h e  removal and 

i d i s p o s a l  of  a l l  m a t e r i a l s  between t h e  e x i s t i n g  ground s u r f a c e  and t h e  t o p  of 
bedrock o r  as i n d i c a t e d  on t h e  drawings.  Addi t iona l  excava t ion  by hand methods a s  
d i r e c t e d  by t h e  Cont rac t ing  O f f i c e r  s h a l l  be i n  accordance w i t h  paragraph 5.2.1 of 
t h e  s e c t i o n :  EMBANKMENTS. 

5. EXCAVATION, CORE TRENCH. Core t r e n c h  excava t ion  c o n s i s t s  of  t h e  removal and 
d i s p o s a l  of  a l l  m a t e r i a l  between t h e  l i n e s  and g rades  i n d i c a t e d  on t h e  drawing o r  
a s  d i r e c t e d  by t h e  Cont rac t ing  Officer i n  t h e  f i e l d .  Open-work g r a v e l  l e n s e s ,  - nested cobb les  and boulders ,  and d e b r i s  s h a l l  be removed from t h e  s i d e s  and bottom 
of t h e  t r e n c h .  Where bedrock h a s  been exposed i n  t h e  c o r e  t r e n c h ,  a l l  weathered 
and i n t e n s e l y  f r a c t u r e d  rock,  and detached b locks  and s l a b s  s h a l l  be removed t o  a 
s u i t a b l e  founda t ion  rock. U n s u i t a b l e  m a t e r i a l s  o c c u r r i n g  i n  pot  h o l e s ,  scour  
channels ,  o r  o t h e r  small  d e p r e s s i o n s  s h a l l  a l s o  be excavated and disposed o f .  
Addi t iona l  excava t ion  by hand methods s h a l l  be i n  accordance w i t h  paragraph 5.2.1 
of  t h e  s e c t i o n :  EMBANKMENTS. 

6. EXCAVATION, EXPLORATION TRENCH. E x p l o r a t i o n  t r e n c h  e x c a v a t i o n  f o r  Dike No. 1 
c o n s i s t s  of  t h e  removal and d i s p o s a l  of a l l  m a t e r i a l  between t h e  l i n e s  and g r a d e s  
i n d i c a t e d  on t h e  drawings o r  a s  d i r e c t e d  by t h e  C o n t r a c t i n g  O f f i c e r  i n  t h e  
f i e l d .  Open-work g r a v e l  l e n s e s ,  nes ted  cobbles  and b o u l d e r s  and d e b r i s  s h a l l  be 
removed from t h e  s i d e s  and bottom of t h e  t r e n c h .  

7. EXCAVATION, ACCESS ROAD. The e x c a v a t i o n  f o r  t h e  a c c e s s  roads  s h a l l  c o n s i s t  of  
t h e  removal and d i s p o s a l  of  a l l  m a t e r i a l s  t o  t h e  l i n e s ,  g r a d e s ,  and e l e v a t i o n s  
i n d i c a t e d  on t h e  d r a w i n ~ s .  S u i t a b l e  m a t e r i a l  excavated f o r  t h e  a c c e s s  road may be 
tmrd f o r  a c c e s s  road f i l l  . 
8.  EXCAVATION, SPILLWAY AND OUTLET WORKS. Excavat ion c o n s i s t s  o f  t h e  removal and 
d i s p o s a l  of a l l  m a t e r i a l s ,  from t h e  s p i l l w a y ,  o u t l e t  works, and relat ,ed s t r u c t u r e s  
t o  t h e  l i n e s  and grades  i n d i c a t e d  on t h e  drawings. Excavat ion methods (whether  by 
r i p p i n g  o r  b l a s t i n g )  s h a l l  be c o n t r o l l e d  t o  prevent  damage t o  rock o u t s i d e  t h e  
limits of excava t ion .  If damage o c c u r s  due t o  excava t ion  methods u t i l i z e d ,  t h e  
Cont rac to r  s h a l l  d i s c o n t i n u e  h i s  o p e r a t i o n  and complete e x c a v a t i o n  work u s i n g  
c o n t r o l l e d  b l a s t i n g  t echn iques ,  as s p e c i f i e d  i n  t h e  paragraph: BLASTING. 
Approach and o u t l e t  channel e x c a v a t i o n  c o n s i s t s  of t h e  removal and d i s p o s a l  of a l l  
m a t e r i a l s  w i t h i n  t h e  l i n e s  and g r a d e s  shown on t h e  drawings. 

9.  EXCAVATION FOR STRUCTURES. Excavat ion f o r  a l l  s t r u c t u r e s  s h a l l  be made 
a c c u r a t e l y  t o  t h e  l i n e s ,  g rade ,  and e l e v a t i o n s  shown. Trenches  and foundat ion 
p i t s  s h a l l  be of  s u f f i c i e n t  s i z e  to permit  t h e  placement and removal of  forms f o r  
t h e  f u l l  l e n g t h  and width of s t r u c t u r e ,  f o o t i n g s ,  and founda t ions  a s  shown. Rock 
o r  o t h e r  hard  foundat ion m a t e r i a l  s h a l l  be c leaned of  l o o s e  d e b r i s  and c u t  t o  a 
f i r m  s u r f a c e ,  e i t h e r  l e v e l ,  s t epped ,  o r  s e r r a t e d .  Loose d i s i n t e g r a t e d  rock  and 
t h i n  s t r a t a  s h a l l  be removed. When c o n c r e t e  is t o  be placed i n  an excavated a r e a ,  
s p e c i a l  c a r e  s h a l l  be taken no t  t o  d i s t u r b  t h e  bottom of t h e  excava t ion .  
Excavat ion t o  t h e  f i n a l  g rade  l e v e l  s h a l l  not be made u n t i l  j u s t  b e f o r e  t h e  
c o n c r e t e  is placed.  

10. EXCAVATION, BORROW AREAS. Borrow s h a l l  be t aken  from t h e  borrow a r e a s  
i n d i c a t e d .  An excava t ion  p lan ,  methods, and equipment t o  be used i n  e x c a v a t i n g  
borrow a r e a s  s h a l l  be submit ted  t o  t h e  C o n t r a c t i n g  O f f i c e r  f o r  approva l  p r i o r  t o  
e x c a v a t i n g  i n  borrow a reas .  NO borrow excava t ion  of P e r v i o u s  S h e l l  M a t e r i a l s  



s h a l l  be pe rmi t t ed  w i t h i n  200 f e e t  of  t h e  upstream t o e  o f  t h e  embankment. The 
depth of c u t  i n  a l l  borrow a r e a s  w i l l  va ry  and s h a l l  a t  a l l  t imes  be c o n t r o l l e d  t o  
produce t h e  s p e c i f i e d  g r a d a t i o n s .  M a t e r i a l  s h a l l  be excavated w i t h  an  i n c l i n e d  o r  
v e r t i c a l  c u t  f a c e  f o r  t h e  f u l l  depth.  Excavat ion s h a l l  be performed i n  a manner 
which w i l l  produce maximum blending of m a t e r i a l s  from t o p  t o  bottom o f  t h e  
excavat ion.  The e x c a v a t i o n  s h a l l  be conducted i n  such a manner t h a t  t h e  borrow 
a r e a  w i l l  not  pond water .  Moisture s h a l l  be added b e f o r e  t h e  e x c a v a t i o n  o f  t h e  
core  borrow m a t e r i a l  and dur ing t h e  b l e n d i n g  i f  mixing p l a n t s  are used. A l l  
borrow m a t e r i a l  s h a l l  be blended f o r  t h e  f u l l  dep th  of t h e  excava t ion  p r i o r  t o  
p lac ing t h e  m a t e r i a l s  on t h e  embankment t o  meet t h e  requ i rements  s p e c i f i e d  i n  
s e c t i o n :  EMBANKMENT. The core  borrow m a t e r i a l  s h a l l  be moistened f o r  t h e  f u l l  
depth of excava t ion  p r i o r  t o  p lac ing  t h e  m a t e r i a l s  on t h e  embankement t o  meet t h e  
requirements s p e c i f i e d  i n  s e c t i o n :  EMBANI(MENT. Unsu i t ab le  m a t e r i a l s  s h a l l  be 
wasted w i t h i n  t h e  misce l l aneous  f i l l  a r e a s .  Areas of h i g h l y  cemented m a t e r i a l s  
which are u n s u i t a b l e  w i l l  be encountered benea th  t h e  unoemented m a t e r i a l s  and a t  
t h e  edges of  t h e  borrow a r e a s  a d j a c e n t  t o  t h e  h i l l s .  The methods proposed f o r  
t r a n s p o r t i n g  m a t e r i a l  from t h e  borrow a r e a  t o  t h e  embankment s h a l l  be submi t t ed  
f o r  approval  p r i o r  to use .  I f  hau l  roads  are r e q u i r e d ,  t h e  C o n t r a c t o r  s h a l l  
c o n s t r u c t  and m a i n t a i n  such roads.  Upon completion of excava t ion  i n  t h e  borrow 
a rea ,  a l l  s l o p e s  s h a l l  be not s t e e p e r  t h a n  1V: 5H and t h e  a r e a s  s h a l l  be l e f t  i n  a 
n e a t  c o n d i t i o n ,  graded t o  d r a i n  and i n  accordance w i t h  t h e  requ i rements  s p e c i f i e d  
i n  s e c t i o n :  ENVIRONMEW PROTECTION. 

10.1 Whenever, i n  t h e  opinion of  t h e  C o n t r a o t i n g  O f f i c e r ,  it is n e c e s s a r y  t o  
change t h e  l o c a t i o n  of  t h e  excava t ing  equipment working i n  t h e  borrow a r e a s  i n  
o r d e r  t o  o b t a i n  s p e c i f i e d  m a t e r i a l ,  o r  t o  avo id  a r e a s  of h i g h l y  cemented 
m a t e r i a l s ,  t h e  C o n t r a c t o r  s h a l l  move h i s  equipment t o  a new l o c a t i o n  a t  no 
a d d i t i o n a l  c o s t  t o  t h e  Government. The C o n t r a c t o r  s h a l l  p rov ide  s u f f i c i e n t  
personnel i n  t h e  borrow a r e a s  t o  monitor t h e  e x c a v a t i o n  and d i r e c t  t h e  d i s p o s i t i o n  
of the excavated m a t e r i a l s .  

11. SCALING c o n s i s t s  of  t h e  removal and d i s p o s a l  of bedrock m a t e r i a l  from 
v e r t i c a l  and over-hanging rock l e d g e s  on t h e  abutments  &,within  t h e  c o r e  t r e n c h  
below streambed and e lsewhere ,  a s  d i r e c t e d .  Large  rock overhangs  and p r o t r u s i o n s  
s h a l l  be removed t o  a r e l a t i v e l y  uniform s l o p e  by means of l i n e  d r i l l i n g  and 
b l a s t i n g .  Any e x c a v a t i o n  us ing  benches r e q u i r e d  t o  ach ieve  permanent s l o p e s  a s  
s p e c i f i e d  i n  paragraph: GENERAL s h a l l  have v e r t i c a l  s u r f a c e s  no t  more t h a n  t h r e e  
f e e t  i n  h e i g h t  and h o r i z o n t a l  s u r f a c e s  o f  s u f f i c i e n t  width.  The r e q u i r e d  s c a l i n g  
w i l l  be i n d i c a t e d  on t h e  ground s u r f a c e  w i t h  s t a k e s ,  p a i n t ,  o r  l i k e  means by t h e  
Cont rao t ing  O f f i c e r .  Material, exca t e d  from t h e  a r e a s  s c a l e d  s h a l l  be d isposed 

.?\a a,$$fil of i n  t h e  d e s i g n a t e d ~ ~ m ' ~ ~ e a ~  c a l i n g  w i t h i n  100 f e e t  of  a r e a s  t o  be g rou ted  
s h a l l  be completed p r i o r  t o  commencement of  g r o u t i n g  o p e r a t i o n s .  Each abutment 
s h a l l  be s c a l e d  b e f o r e  any work is commenced i n  t h e  streambed nea r  t h e  abutment 
t o e .  

12. STONE GUTTER. Excavat ion of  s t o n e  g u t t e r s  s h a l l  be accomplished by c u t t i n g  
a c c u r a t e l y  t o  t h e  c r o s s  s e c t i o n s ,  g r a d e s ,  and e l e v a t i o n s  shown. Care s h a l l  be 
taken not t o  excava te  g u t t e r s  below grades  shown. Excess ive  open g u t t e r  
excava t ion  s h a l l  be b a c k f i l l e d  wi th  s a t i s f a c t o r y ,  thorough ly ,  compacted m a t e r i a l  
o r  wi th  s u i t a b l e  s t o n e  o r  cobble  t o  g r a d e s  shown on t h e  drawings at  no c o s t  t o  t h e  
government. M a t e r i a l s  excavated s h a l l  be d isposed of i n  t h e  des igna ted  
misce l l aneous  fill a r e a .  The Cont rac to r  s h a l l  m a i n t a i n  a l l  e x c a v a t i o n s  f r e e  from 
d e t r i m e n t a l  q u a n t i t i e s  of l e a v e s ,  b rush ,  s t i c k s ,  t r a s h ,  and o t h e r  d e b r i s  u n t i l  
f i n a l  acceptance  of t h e  work. 



<. 
13- REMOVAL OF UNSATISFACTORY SOILS. The removal of s o i l s  which ' .  a r e  

\ 
.unsati .sfac. tory f f l r ; _ f ? u @ a t i H ;  p,f t h e  embankment, s t r u c t u r e s ,  roads ,  and d r a i n s ,  
..( " :  \i'. 

~ e d  r k &  The C o n t r a c t o r  W i l l  be r equ i red  t o  e x c a v a t e  any 
such a reas  t o  t h e  depth  d i r e c t e d  and b a c k f i l l  t h e  a r e a s  wi th  compacted f i l l  
conforming t o  t h e  requ i rements  o f  t h e  s e c t i o n s :  FILLS AND SLIBGRADE PREPARATION 
and EMBANKeNTS. 

111. LANDSCAPE STONE. 

14.1 General. Landscape s t o n e  is d e f i n e d  as v o l c a n i c  Andesi te  and is o b t a i n e d  - 
and s tockp i l ed  as a r e s u l t  of p r o j e c t  excava t ion .  Minimum s i z e  of a l l  s t o n e  s h a l l  
be 4 inch diameter and maximum size s h a l l  n o t  exceed 18 inch  diameter. &t more 
t h a n  50% or l e s s  t h a n  30% s h a l l  be l a r g e r  t h a n  8 - inch  diameter .  

14.2 Source. A l l  l andscape  s t o n e  r e q u i r e d  f o r  l a n d s c a p i n g  s h a l l  be o b t a i n e d  from 
t h e  sp i l lway  excavat ion.  

4 .  Handling and S t o r a g e .  After p r o j e c t  e x c a v a t i o n ,  rocks  s h a l l  be s t o r e d  a t  a 
safe l o c a t i o n ,  away from heavy h a u l  roads  and o t h e r  a r e a s  of heavy c o n s t r u c t i o n  
a c t i v i t y ,  a s  approved by t h e  C o n t r a c t i n g  O f f i c e r .  Upon completion o f  work, any 
e x c e s s  rock s h a l l  be d i s p o s e d  of as d i r e c t e d  by t h e  C o n t r a c t i n g  O f f i c e r .  

14.4 Placement. Landscape s t o n e  s h a l l  be t r a n s p o r t e d  from t h e  s t o c k p i l e  and 
i n s t a l l e d  i n  a  manner t h a t  w i l l  avo id  f u r t h e r  c h i p p i n g ,  c rack ing ,  and b r e a k i n g  of  
t h e  rock,  un less  n e c e s s a r y  t o  m a i n t a i n  r e q u i r e d  s ize gradat ion$.  Rock s h a l l  be 
placed so t h a t  t h e  rock is s t a b l e  and t h a t  heavy c o n s t r u c t i o n  equipment working 
nearby would not cause  movement o f  t h e  rock.  The rock  s h a l l  be l o c a t e d  a s  shown 
on t h e  con t rac t  drawings. The C o n t r a c t o r  s h a l l  n o t i f y  t h e  C o n t r a c t i n g  O f f i c e r  a t  
l e a s t  72 hours p r i o r  t o  p lacement .  

15. BLASTING. 

15.1 S a f e t y  Requirements.  F o r  t h e s e  r e q u i r e m e n t s  r e f e r e n c e  i s  made t o  t h e  
paragraph: ACCIDENT PREVENTION i n  t h e  GENERAL PROVISIONS. B l a s t i n g  w i l l  be 
pe rmi t t ed  only  when p r e c a u t i o n s  a r e  t a k e n  f o r  t h e  p r o t e c t i o n  of  pe r sons ,  t h e  work, 
and proper ty .  Any damage t o  t h e  work o r  p r o p e r t y  s h a l l  be r e p a i r e d  by t h e  
Cont rac to r  a t  no c o s t  t o  t h e  Government. 

15.2 General. 

15.2.1 The Cont rac to r  s h a l l  submit  3 c o p i e s  o f  drawinus of  proposed b l a s t i n g  
t echn iques  and b l a s t i n g  s c h e d u l e s  t o  t h e  C o n t r a c t i n g  O f f i c e r  f o r  a p p r o v a l  !hefore  

( s t a r t i n g  any b l a s t i n g  i n  a n y  a r e a ,  showing t h e  p o s i t i o n  and s p a c i n g  o f  d r i l l  
h o l e s ,  types  of e x p l o s i v e s  proposed f o r  u s e ,  p o s i t i o n  and s i z e  of each c h a r g e ,  and 
t h e  t iming  schedu le  f o r  d e t o n a t i n g  t h e  charges .  Use o f  n o n - e l e c t r i c  b l a s t i n g  caps  
is p r o h i b i t e d .  & 
15.2.2 Demonstration o f  . The c a p a b i l i t y  o f  t h e  C o n t r a c t o r  t o  perform 
any b l a s t i n g  t echn ique  s h a l l  be demonstra ted  at a p o i n t  no c l o s e r  t h a n  10 f e e t  
from a f i n a l  e x c a v a t i o n  l i n e .  I f  demons t ra t ion  does not  produce r e s u l t s  
s a t i s f a c t o r y  to t h e  C o n t r a c t i n g  O f f i c e r ,  t h e  C o n t r a c t o r  s h a l l  modify h i s  t e c h n i q u e  
and perform such d e m o n s t r a t i o n s  a s  are n e c e s s a r y  t o  produce t h e  d e s i r e d  r e s u l t s .  



I 15.2.3 The C o n t r a c t o r  s h a l l  c o n t r o l  t h e  b l a s t i n g  p r o c e d u r e s  so as n o t  t o  
overshoot  and w i l l  be r e q u i r e d  to remove, a t  h i s  own e x p e n s e ,  any  mater ia l  o u t s i d e  
t h e  autc lor ized l i n e s  and g r a d e s  i n d i c a t e d  on t h e  d rawings  which may be  s h a t t e r e d  
or loosened by such h l a s t i n g .  

I 
!5.2.4 Dur inz  b l a s t i n g .  o p e r a t i o n s  t h e  C o n t r a c t o r  s h a l l  have on t h e  s i t e ,  and i n  
immediate charge  of t h e  b l a s t i n g  and r o c k  e x c a v a t i o n ,  a  d l a s t i n g  e x p e r t  a c c e p t a b l e  
t o  t h e  C o n t r a c t i n s  O f f i c e r  who h a s  had no less than  3 y e a r s  o f  c o n t i n u o ~ > s  
exper ience  i n  c o n t r o l l e d  b l a s t i n g  and r o c k  e x c a v a t i o n  o p e r a t i o n s .  Powder h a n d l e r s  
s h a l l  have had no less t h a n  one  y e a r  o f  c o n t i n u o u s  e x p e r i e n c e  i n  p r e p a r a t i o n  and 
l o a d i n g  of powder c h a r g e s .  

1 15.3 C o n t r o l l e d  B l a s t i n g .  

15.3.1 C o n t r o l l e d  b l a s t i n g  t e c h n i q u e s  e .  p r e s p l i t t i n g ,  l i n e  d r i l l i n g ,  or 
smooth b l a s t i n g )  s h a l l  be r e q u i r e d  f o r  h l a s t i n g  w i t h i n  t h e  s p i l l w a y  and o u t l e t  
works excava t ion  and such  o t h e r  a r e a s  d e s i g n a t e d  by t h e  C o n t r a c t i n g  O f f i c e r .  The 
e x p l o s i v e s  s h a l l  be of  s u c h  s t r e n g t h  and q u a n t i t y  and s h a l l  be u s e d  i n  s u c h  a 
manner a s  w i l l  n e i t h e r  open seams n o r  o t h e r w i s e  damage t h e  r o c k  o u t s i d e  o f  
p r e s c r i b e d  l i m i t s  o f  e x c a v a t i o n .  I n  t h e  o u t l e t  works and s p i l l w a y  a r e a s  where  
b l a s t i n g  is performed f o r  e x c a v a t i o n ,  b u f f e r  zones  a r e  t o  be  p r o v i d e d  a s  i n d i c a t e d  
on t h e  drawings.  The c o n t r o l l e d  b l a s t i n g  i n  t h e s e  a r e a s  s h a l l  be performed i n  a  
manner which w i l l  p roduce r e l a t i v e l y  smooth and sound r o c k  f a c e s  a t  t h e  f i n a l  
e x c a v a t i o n  l i n e s .  A s  t h e  e x c a v a t i o n  a p p r o a c h e s  t h e  b u f f e r  z o n e s  and t h e  f i n a l  
e x c a v a t i o n  l i n e s  t h e  d e p t h  and s p a c i n g  o f  b l a s t  h o l e s  and  t h e  amount o f  {lo \ 
e x p l o s i v e s  s h a l l  be v a r i e d  w i t h  t h e  f i e l d  c o n d i t i o n s  t o  p r e v e n t  damage t o  t h e  rock 
f a c e s .  'h'?enever, i n  t h e  o p i n i o n  of  t h e  C o n t r a c t i n g  O f f i c e r ,  b l a s t i n g  may i n j u r e  
t h e  cut. s l o p e s  or rock upon which o r  a g a i n s t .  which c o n c r e t e  i . s  t.o he p l a c e d ,  t h e  
use o r  e x p l o s i v e 3  s h a l l  be f i l s c o n t i n u e d  and t h e  e x c a v a t t o n  s h a l l  be completed by 
wejgi nq, ba r r inp , ,  c h a n n e l i n g  and b roxch i  n ~ ,  o r  o t h e r  s u i r t a b l e  n ~ e ' l o d s .  Anv 
damage t.3, o r  i d l s p l a c e o e n t .  o f ,  ~ ~ ~ p p o r t s  and any damage t.o any p a r t  of t h e  work 
caused by b l a s t i n g  s h a l l  be r e p a i r e d  by and a t  t h e  expense  o f  t h e  C o n t r a c t o r  and 
i n  a  manner s a t i s f a c t o r y  t o  t h e  C o n t r a c t i n g  O f f i c e r .  No b l a s t i n g  w i l l  be 
pe rmi t t ed  w i t h i n  100 f e e t  o f  c o n c r e t e  which h a s  been i n  p l a c e  l e s s  t h a n  7 d a y s ,  
nor w i t h i n  100 f e e t  of  a  g r o u t e d  a r e a .  

15.3.2 B l a s t i n g  o f  t h e  h o r i z o n t a l  b u f f e r  zone above t h e  s p i l l w a v  and o u t l e t  works 
i n v e r t  s h a l l  be done by u s e  o f  s u c c e s s i v e  rows o f  b l a s t  h o l e s  d r i l l e d  
p e r p e n d i c u l a r  t o  t h e  i n v e r t .  The s p a c i n g  o f  t h e  v e r t i c a l  rows o f  b l a s t  h o l e s  
s h a l l  not  exceed 36 i n c h e s  and t h e  s p a c i n g  between h o l e s  i n  a  row s h a l l  n o t  exceed 
30 i n c h e s  o r  a s  d i r e c t e d .  A l t e r n a t i v e  s p a c i n g s  and b l a s t i n g  t e c h n i q u e s  must be 
demonstra ted  t o  produce s u i t a b l e  r e s u l t s  i n  an a r e a  o u t s i d e  ( a b o v e )  t h e  h o r i z o n t a l  
b u f f e r .  

15.3.1 Annnonlum n i t r a t e  t y p e  e x p l o s i v e s  s h a l l  n o t  be u3ed a l o n q  any f i n a l  
e x c a v a t i o n  l i n e s  o r  w i t h i n  10 f e e t  of any b u f f e r  zone where  c o n t r o l l e d  b l a s t i n g  
t e c h n i q u e s  a r e  employed. 

15.4 Records. The C o n t r a c t o r  s h a l l  k e e p  and f u r n i s h  t o  t h e  C o n t r a c t i n g  O f f i c e r  
a c c u r a t e  l o g s  and r e c o r d s  o f  a l l  o p e r a t i o n s  p e r t a i n i n g  t o  t h e  p r e p a r a t i o n ,  
d r i l l i n g ,  b l a s t i n g  and e x c a v a t i o n  procedures . .  The r e c o r d s  s h a l l  be s u b m i t t e d  d a i l y  
wi th  t h e  Q u a l i t y  C o n t r o l  R e p o r t  and s h a l l  i n c l u d e  t h e  f o l l o w i n g .  

I 15.4.1 The number, s i z e ,  t y p e ,  and make o f  - a l l  equipment used  i n  t h e  e x c a v a t i o n  
p rocess .  

I 15.4 .7  ' The number, s i z e ,  dept.h, d i r e c t i o n ,  and s p a c i n g  o f  d r i l l  h o l e s  u t i l i z e d  
f o r  e?.:'; -61~r .d  of S?a?t i f i r , ,  t o  i n c l u d e  a  p l z n  s k c t - h  4ra;rine. 



. , 
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: ~ , , ; c . , : . ~ . , ~ $  ,, . , "+ ,.' : - . ,..~,..::. ;i!.:i.;:.$$:$ .. .. . . ;.S?:'The q u ~ ~ t $ t y , ~ - b g p . e T + r e n g t h ,  and stemming of explosives used i n  b l a s t ing  
each d r i l l  hole. 

15.4.4 The type, make, and system of detonation used f o r  each round of b las t ing .  

15.4.5 The volume of rock excavated from each round of b las t ing .  

15.4.6 Any unusual d r i l l i n g  o r  b l a s t ing  occurrences. 

* * * a *  



SECTION 2E 

FILLS AND SUBGAADE PREPARATION 

a Index 

1. Applicable Publicat ions 6. Backf i l l s  
2. Equipment 7. Subgrade Preparat ion 
3. General Requirements f o r  Compacted 8. Stockpiled Topsoil and Mound F i l l .  

F i l l s  and Compacted Backf i l l8  9. Desert Gravel 
4. Compacted F i l l ,  Out le t  Works 10. Borrow Area Landscape Treatment - and Diversion Levees 11. S i t e  Restorat ion 
5. Compacted F i l l ,  Roads 

1. APPLICABLE PUBLICATIONS. The publicat ions l i s t e d  below form a pa r t  of t h i s  
spec i f i ca t ion  t o  the  ex ten t  referenced. The publ ica t ions  a r e  re fer red  t o  i n  t h e  
t e x t  by the bas ic  designat ion only. 

1.1 American Society f o r  Tes t ing  and Mater ia l s  (ASTM) Publicat ions.  

Moisture-Density Relat ions of S o i l s  
and S o i l  Aggregate Mixtures, Using a 
5.5-Lb. Rammer and a 12-In. Drop 

Moisture-Density Relat ions of S o i l 3  
and S o i l  Aggregates Mixtures U$ing 
10-Lb. Rammer and 18-In. Drop 

Density o f  S o i l  In-Place by t h e  $and- 
Cone Method 

D 2049-69 Relat ive Density of Cohesionless S o i l s  

1.2 American Association of S t a t e  Highway and Transportat ion O f f i c i a l s  (AASHTO) 
Standards. 

T 99-74 Moisture-Density Relat ions of S o i l s  
Using a 5.5-Lb. Rammer and a 12-In. 
Drop 

Moisture-Density Relat ions of S o i l s  
Using a 10-Lb. Rammer and an 18-111. 
Drop 

Density of  S o i l  In-Place by t h e  Sand- 
Cone Method 

1.3 General Services Administration, Federal Standard No. 59A, "Federal Standard 
Colorsn dated 2 January 1968. 

2. EQUIPMENT. A l l  equipment, t o o l s ,  and machines s h a l l  be maintained i n  
s a t€s fac to ry  workinp, condition a t  a l l  times. Compaction equipment s h a l l  be 
s u i t a b l e  for  cons i s t en t ly  producing uniform sol1 dens i t i e s .  



3. GENERAL REQUIREMENTS FOR COMPACTED FILLS AND COMPACTED BACKFILLS. 

3.1 Control. F i l l s  and b a c k f i l l s  s h a l l  be regular ly  and continuously inspected 
and tested by the  Contractor. The Contractor s h a l l  vary h i s  operat ions t o  secure 
the r e s u l t s  spec i f ied  herein. Moisture-density r e l a t ions  s h a l l  be es tab l i shed  by 
the Contractor. Field densi ty t e s t s  s h a l l  be performed by the  Contractor i n  
su f f i c i en t  number and i n  such loca t ions  t o  in su re  t h a t  t h e  spec i f i ed  densi ty is 
being obtained. Moisture-density r e l a t i o n s  and f i e l d  d e n s i t i e s  s h a l l  be reported 
on approved forms. One copy of  dens i ty  da ta ,  l e s s  dry weight determination, s h a l l  
be provided on the  day each t e s t  is  taken. The completed t e s t  r epor t s  s h a l l  be 
provided with the  Contractor Q u a l i t y  Control Report on t h e  work day following t h e  
t e s t .  

3.1.1 Laboratory Control. One moisture-density r e l a t i o n  s h a l l  be made fo r  each 
c l a s s i f i c a t i o n ,  blend or change i n  c l a s s i f i c a t i o n  of s o i l  ma te r i a l s  encountered. 
Approval of moisture-density r e l a t i o n s  s h a l l  be obtained p r i o r  t o  t h e  oompaction 
of any mater ia l  i n  t h e  work. The moisture-density r e l a t i o n s  s h a l l  be determined i n  
a laboratory i n  accordance with the  following requirements. 

ciqh\+- &-may, fhc vequitcmtnts aha\\ be in  sceardonee w i k  
3.1.1.1 Outside of 4 w .  AASHTO 
Speci f ica t ion  D 698, modified a s  spec i f i ed  here inaf te r .  
the requirements s h a l l  be i n  accordance with AASHTO T-180 or  ASTM D 1557, 
modified, a s  spec i f ied  hereinafter .  

3.1.1.2.1 A separa te  batch of ma te r i a l s  w i l l  be used fo r  each compaction t e s t  
specimen. No mater ia l s  w i l l  be re-used. 

3.1.1.t.2 The desired amount of mixing water w i l l  be added fo r  each compaction 
t e s t  specimen, mixed well, and the  mixture w i l l  be placed i n  a container  w i t h  an 
a i r t i g h t  cover and allowed to cure fo r  24 hours. A s h o r t e r  curing time may he 
allowed where t e s t s  show t h a t  shor ten ing  the  curing time w i l l  not a f f e c t  the  
r e s u l t s .  

3.1.2 Field Control.  i F i e l d  in-place dens i ty  s h a l l  be determined i n  accordance 
with AASHTO Standard T 191 or  ASTM Speci f ica t ions  D 1556, except t h a t  i n  each 
t e s t ,  the weight of the dis turbed sample represent ing t h e  f u l l  depth of l aye r  
s h a l l  be not l e s s  than 10 pounds f o r  f i n e  g ra in  mater ia l  and 12 pounds fo r  coarse 
gra in  mater ia l  using a sca le  for  weighing of s u f f i c i e n t  capaci ty  and s e n s i t i v e  t o  
.O1 pounds. The densi ty t e s t s  s h a l l  be well  d i s t r i b u t e d  and s h a l l  average not l e s s  
than one t e s t  for  each 2000 cubic yards of material .  A t  l e a s t  one t e s t  s h a l l  be 
made i n  each 2 f e e t  of compacted ma te r i a l  processed a s  a u n i t  and a t  l e a s t  one 
t e s t  s h a l l  be made i n  each area. 

3.1.3 iMoisture-Density Curves" f o r  Cohesionless and Cohesive Materials.  
Cohesionless ma te r i a l s  include g rave l s ,  gravel-sand mixtures,  sands, and gravel ly  
sands. Cohesive mater ia l s  include clayey and s i l t y  gravels ,  g r a v e l - s i l t  mixtures,  
clayey and s i l t y  sands, sand-clay mixtures,  c lays ,  silts, and very f i n e  sands. 
When r e s u l t s  of oompaction t e s t s  fo r  moisture-density r e l a t i o n s  a re  recorded on 
graphs, cohesionless  s o i l s  w i l l  show s t r a i g h t  l i n e s  o r  reverse-shaped moisture- 
dens i ty  curves, and cohesive s o i l s  w i l l  show normal moisture dens i ty  curves. 

3.2 S e t t l i n g  of F i l l s  or Backf i l l s  With Water w i l l  not be permit ted.  

3.3 Material  s h a l l  be obtained from t h e  required excavation and/or borrow a reas ,  
s h a l l  be f r e e  from sod, roots ,  brush, deb r i s ,  t r a s h  or  o ther  object ionable 
mater ia l ,  and s h a l l  contain no s tone whose g rea t e s t  dimension is more than 3/4 of 
the l aye r  thickness.  6 



4 Placement . . ., , F i l l  mat,erial . s h a l l  not be placed against  concrete which has not 
;;"&e'en' gn'yplace.:& ; : > . : : 3 . . : . , <  .lS,~..-...~,,!.'' . . ., 

4 .+~i$g.st3i . -~: :&~s or u n t i l  t h e  concrete has a t ta ined  a s t rength  of 
2,500 p.s.i. when tes ted  i n  accordance with t h e  sect ion:  CONCRETE CONSTRUCTION. 
Heavy equipment s h a l l  not be operated over pipes and buried s t ruc tu res  u n t i l  a t  
l e a s t  2 f e e t  of f i l l  mater ial  has been placed and compacted over them i n  
conformance with t h e  requirements of t h e  paragraph: BACKFILL AND FILL ABOUT 
STRUCTURES. Compacted f i l l  and backf i l l  s h a l l  be placed with su i t ab le  equipment i n  
horizontal  l aye r s  which, a f t e r  compaction, s h a l l  not exceed 12 inches i n  depth f o r  
rubber-tired or vibratory r o l l e r s  and front-end loaders ,  6 inches i n  depth for  
tamping r o l l e r s ,  and 4 inches i n  depth when mechanical tampers a r e  used. The 
Contractor may vary the layer  thickness within these limits fo r  most e f f i c i e n t  
operations. Material containing s tones s h a l l  be placed in a manner to  prevent t,he 
s tones from s t r i k i n g  the concrete s t r u c t u r e s  and t o  prevent the  formation of 
voids. 

3.5 Moisture Content. Material s h a l l  have a uniform moisture content while being 
placed and compacted. Water s h a l l  be added a t  the  source, i f  required, or  by 
sprinkl ing each layer  of material  during placement. Uniform d i s t r i b u t i o n  of 
moisture s h a l l  be obtained by disking, harrowing, or  otherwise manipulating t h e  
s o i l  during and a f t e r  the time water is added. Material containing an excess of 
moisture s h a l l  be manipulated with s u i t a b l e  implements t o  f a c i l i t a t e  maximum 
aera t ion  and s h a l l  be permitted t o  dry t o  the  proper consistency before being 
compacted. F i l l  s h a l l  have a maximum moisture content of not more than 2 percent 
above optimum and a minimum moisture content of not l e s s  than 3 percent below 
optimum. 

3.6 Compaction. No layer  of fill s h a l l  be compacted before t h e  prac t icable  
uniform moisture content has been obtained. Scar i f ied  areas  s h a l l  be compacted a s  
specif ied for the f i l l  placed thereon. Rollers w i l l  not be permitted t o  operate 
within one foot  of channel or  s t ruc tu re  walls or  over buried s t ruc tu res  u n t i l  t h e  
compacted f i l l  over the top of the  s t r u c t u r e s  has reached a depth of 2 fee t .  
Compaction equipment s h a l l  be so operated t h a t  s t ruc tu res  a re  not damaged nor 
overstressed during compaction operations. Mechanical tampers s h a l l  be used fo r  
compaction of f i l l  mater ial  adjacent t o  s t ruc tu res  where r o l l i n g  equipment is 
impracticable for  use i n  compaction. 

4. COMPACTED FILL, OUTLET WORKS AND DIVERSION LEVEES. 

4.1 Behind Energy Dissipator  Walls. 

4.1.1 Limitations on Equipment. The gross weight of any piece of equipment, o r  
the  combined weight of any combinations of equipment coupled together ,  used t o  
place, moisten and/or compact f i l l  behind walls s h a l l  not exceed 35,000 pounds, 
including dynamic forces  produced by vibratory equipment. Equipment used t o  
compact the f i l l  behind the  walls s h a l l  be of such s i z e  a s  t o  be capable of 
operating i n  t h e  area between t h e  cu t  s lope and the  wall. Compaction equipment 
w i l l  not be required t o  operate a t  e leva t ions  lower than 2 f e e t  above the  top of 
wall footings. This equipment s h a l l  be of such s i z e  a s  t o  be capable of operating 
i n  the area between the cu t  s lope and wall a t  any point 2 f e e t  above the top of 
the  heel  of wall footings. 

4.1.2 Construction Balance. F i l l s  behind walls  on one s ide  of the  energy 
d i s s ipa to r  s h a l l  not exceed by more than 3 f e e t  the  height of the  f i l l  behind t h e  
opposite wall at  any time during construction. 



4.1.3. Compaction. Each l a y e r  of f i l l  behind walls s h a l l  be compacted t o  n o t  
l e s s  than  90 pe rcen t  o f  maximum d e n s i t y .  

4.1.4 Trimming. The top  o f  fill a d j a c e n t  t o  w a l l s  s h a l l  be trimmed t o  t h e  l i n e s  
i n d i c a t e d  on t h e  drawings wi th  a t o l e r a n c e  o f  p l u s  o r  minus one inch.  Any m a t e r i a l  
loosened by trimming s h a l l  be recompacted and t h e  berm a r e a  moistened and 
compacted wi th  one pass  of a smooth-wheeled r o l l e r .  Tolerances  s h a l l  a p p l y  a f t e r  
r o l l i n g .  The f i l l  s l o p e s  s h a l l  be trimmed t o  a uniform al inement  a t  t o p  of berm 
and t o  a reasonably  uniform s l o p e  a t  o r  o u t s i d e  t h e  l i n e s  shown on t h e  drawings. 

4.2 Levees Along t h e  O u t l e t  Channel Downstream of t h e  Energy D i s s i p a t o r .  

4.2.1 Prepara t ion  f o r  Placing.  Before p l a c i n g  m a t e r i a l  f o r  compacted f i l l ,  t h e  
foundat ion s u r f a c e  s h a l l  be c l e a r e d  o f  a l l  e x i s t i n g  o b s t r u c t i o n s ,  vege ta t ion ,  and 
d e b r i s .  Unsui table  m a t e r i a l  no t  meeting t h e  requirements  f o r  fill m a t e r i a l  s h a l l  
be removed where d i r e c t e d ,  and t h e  e x i s t i n g  s u r f a c e  s c a r i f i e d  t o  a depth of 6 
inches  be fo re  p lac ing  t h e  f i l l .  Sloped ground s u r f a c e s  s t e e p e r  t h a n  one v e r t i c a l  
t o  4 h o r i z o n t a l  on which f i l l  o r  compacted b a c k f i l l  is  t o  be placed s h a l l  be 
s teeped i n  such a manner t h a t  t h e  compaction equipment w i l l  bea r  on t h e  f u l l  depth  
of  t h e  f i l l  l a y e r .  

4 . 2 .  Compaction. Each l a y e r  of f i l l  f o r  o u t l e t  channel c o n s t r u c t i o n  s h a l l  be 
compacted t o  not  less t h a n  90 pe rcen t  o f  maximum d e n s i t y .  

4.2.3 Trimming. The channel  s i d e  and t o p  of compacted f i l l  s h a l l  be trimmed t o  
t h e  l i n e s  i n d i c a t e d  on t h e  drawings wi th  a t o l e r a n c e  o f  p l u s  o r  minus one inch,  as 
measured pe rpend icu la r  t o  t h e  s lope .  Any m a t e r i a l  loosened by trimming s h a l l  be 
recompacted. The land s i d e  o f  compacted f i l l  s h a l l  be trimmed t o  a uniform 
al inement  a t  t o p  and t o  a reasonably  uniform s l o p e  a t  o r  o u t s i d e  t h e  l i n e s  shown 
on t h e  drawings. 

4.3 Divers ion Levees. 

4.3.1 Prepara t ion  For Placing.  Before p lac ing  m a t e r i a l  f o r  compacted f i l l ,  t h e  
foundat ion s u r f a c e  s h a l l  be c l e a r e d  o f  a l l  e x i s t i n g  o b s t r u c t i o n s ,  vege ta t ion ,  and 
d e b r i s .  Sloped ground s u r f a c e s  s t e e p e r  than one v e r t i c a l  t o  f o u r  h o r i z o n t a l  on 
which f i l l  or  compacted b a c k f i l l  is  t o  be placed s h a l l  be s tepped i n  such a manner 
t h a t  t h e  compaction equipment w i l l  bea r  on t h e  f u l l  depth  of t h e  f i l l  l a y e r .  

4.3.2 Compaction. Each l a y e r  o f  t h e  f i l l  f o r  d i v e r s i o n  l e v e e  c o n s t r u c t i o n  s h a l l  
be compacted t o  no t  l e s s  than 90 pe rcen t  of  maximum d e n s i t y .  

5. COMPACTED FILL, ROAD. 

5.1 Location.  Compacted road f i l l  s h a l l  c o n s i s t  of  fill placed f o r  road and 
parking a r e a  c o n s t r u c t i o n ,  and a l l  o t h e r  fill and b a c k f i l l  w i t h i n  t h e  access  road 
right-of-way. 

5.2 Compaction. Each l a y e r  of road and pa rk ing  a r e a  s h a l l  be compacted t o  not  
l e s s  than  90 pe rcen t  of  maximum d e n s i t y ,  excep t  t h e  upper 6 i n c h e s  of fill s h a l l  
be compacted t o  no t  less than 95 pe rcen t  of  maximum d e n s i t y .  

5.3 Trimming. A l l  s h o u l d e r s  and s i d e  s l o p e s  s h a l l  be n e a t l y  and a c c u r a t e l y  
trimmed t o  t h e  c r o s s  s e c t i o n s  i n d i c a t e d .  



6.  BACKFILLS. 

6.1 Backfi l l  and F i l l  About S t ruc tu res .  
! / 

'e 6.1.1 Location. B a c k f i l l  and f i l l  s h a l l  cons i s t  of a l l  f i l l  aga ins t  and/or  
around s t r u c t u r e s ,  except b a c k f i l l  f o r  cu lve r t s  and t h e  b a c k f i l l  within t h e  
embanbent. 

6.1.2 Material. B a c k f i l l  and f i l l  mater ia l  s h a l l  be obtained from t h e  requi red  
excavation a s  approved by t h e  Cont rac t ing  Of f i ce r .  I n  g e n e r a l ,  t h e  bes t  m a t e r i a l  - avai lab le  w i l l  be designated a s  b a c k f i l l  'and fill about  s t r u c t u r e s .  B a c k f i l l  may 
cons i s t  of sand, g rave l ly  sand,  s i l t y  sands, sandy silts, clayey sands, and sandy 
clays.  Organic ma te r i a l ,  silt, c l a y ,  broken concrete  o r  pavement, boulders and 
other object ionable ma te r i a l  s h a l l  not  be used. 

6 . 1 . 3  Placing. F i l l  ma te r i a l  s h a l l  not  be placed a g a i n s t  concrete  which has  n o t  
been i n  place a t  l e a s t  14 days o r  u n t i l  the  Concrete h a s  a t t a i n e d  a  s t r e n g t h  of 
2,500 p.3.i. when t e s t e d  i n  accordance with sec t ion:  CONCRETE CONSTRUCTION. F i l l  
s h a l l  be placed i n  *-inch l aye r s .  

Y 
6.1.4 Compaction s h a l l  be not  l e s s  than 95 percent of  maximum densi ty.  

7. SUBGRADE PREPARATION. 

7.1 Subgrade for  Levee Slope Pavement. F i l l s  and excavat ion fo r  levee s lopes  
s h a l l  be t r i m e d  t o  t h e  l i n e s  and grades indicated on t h e  drawings. The f in i shed  
surface of subgrade s h a l l  be smooth and s h a l l  not  vary more than  1 / 2  inch from t h e  
indicated grade a t  any poin t  when t e s t e d  with a  10-foot s t r a igh tedge .  

7.2 Subgrade Prepara t ion  fo r  Roads and Parking Area. The subgrade s h a l l  be 
a l t e r n a t e l y  watered and s c a r i f i e d  u n t i l  the  ma te r i a l  is uniformly moistened 
throughout for a  depth of not l e s s  than 6 inches. A l l  s t o n e s  l a r g e r  than 4 inches  
i n  diameter, and hard r i b s  of  e a r t h  s h a l l  be removed. The amount of water t o  be 
applied s h a l l  be t h a t  which is requi red  t o  provide optimum r e s u l t s  i n  compaction 
under ro l l ing .  Following t h e  above opera t ions ,  t h e  roadbed s h a l l  be shaped t o  a  
t r u e  c ross  sec t ion  s u f f i c i e n t l y  h igher  than t h e  s p e c i f i e d  grade t o  al low f o r  
subsequent compaction and then be thoroughly compacted t o  not  l e s s  than 95 percent  
of maximum densi ty.  After t h e  subgrade has been prepared and completed, t h e  
sur face  s h a l l  be f i rm,  hard,  and unyielding,  with a  t r u e ,  even, and uniform 
surface conforming t o  the  grade and c ross  sec t ion  ind ica t ed  on t h e  drawings. A l l  
points  of the  f in i shed  subsrade  s h a l l  be not more than  1/4 inch  below or  above 
t rue  subgrade. 

8. STOCKPILED TOPSOIL AND MOUND FILL. 

8.1 Materials.  S tockpi led  t o p s o i l  and pro jec t  s ign  mound fill s h a l l  be t h e  top  8 
inches of cleared s u r f a c e  s o i l  conforming t o  sec t ion :  CLEARING AND GRUBBING and 
s h a l l  be taken from dike  No. 1 cons t ruc t ion  area.  Ma te r i a l  s h a l l  be f r e e  of a11 
foreign mater ia l ,  and a l l  organic m a t e r i a l  and s tones  l a r g e r  than  3  inch diameter .  

8.2 Placement. 

8.2.1 Stockpiled t o p s o i l  s h a l l  be spread over Dike No. -1 a s  shown on t h e  c o n t r a c t  
drawings i n  a manner which w i l l  l e a v e  t h e  f in ished  s u r f a c e  smooth and uncompacted 
so t h a t  minimum prepara t ion  w i l l  be required f o r  seeding. 



8.2.2 P r o j e c t  s i g n  mound f i l l  s h a l l  conform t o  t h e  p lacement  r e q u i r e m e n t s  of 
l a n d s c a p e  f i l l  m a t e r i a l  w i t h  t h e  s u r f a c e  6 i n c h e s  f i n i s h e d  rough  and l e f t  
uncompacted so t h a t  minimum p r e p a r a t i o n  w i l l  b e  r e q u i r e d  f o r  s e e d i n g .  

9. DESERT GRAVEL. 

9.1 D e s e r t  Gravel  s h a l l  be g r a n i t e  w i t h  s i z e  g r a d a t i o n  o f  between 1 /2  i n c h  t o  one 
inch  s i z e  w i t h  c o l o r a t i o n  conforming t o  Fed. S t d .  No. 595a,  Shade  No. 20400. 

9.2 M a t e r i a l  s h a l l  be  s p r e a d  oven s t o n e  s l o p e .  p r o t e c t i o n  on t h e  dam embankment, 
a s  shown on t h e  c o n t r a c t  d r a w i n g s ,  t o  a  t h i c k n e s s  o f  8 i n c h e s ,  t o  fill a l l  
voids  i n  t h e  s t o n e  p r o t e c t i o n  and l e a v e  t h e  f i n i s h e d  s u r f a c e  smooth. 

9 .3  Desert g r a v e l  s h a l l  be  o b t a i n e d  f rom commercial  s o u r c e s  and n o t  from t h e  
r e q u i r e d  excava t ions .  

10. BORROW AREA LANDSCAPE TREATMENT. 

10.1 Borrow Areas No's. 2 and 3. 

10.1.1 Grading.  A f t e r  e x c a v a t i o n  o f  f i l l  m a t e r i a l  each e x c a v a t e d  a r e a  s h a l l  be 
graded t o  main ta in  n a t u r a l  a p p e a r i n g  v a r i a b l e  p e r c e n t a g e  s l o p e s  n o t  exceedin& 20 
p e r c e n t .  The f i n i s h e d  s u r f a c e  o f  t h e s e  borrow a r e a s  s h a l l  b e  graded smooth and 
compacted t o  a  minimum of 90 p e r c e n t .  A s  much n a t u r a l  o c c u r r i n g  rock a s  p o s s i b l e  
s h a l l  be l e f t  exposed on a l l  f i n i s h e d  s u r f a c e .  

10.1.2 Ponding. A f t e r  e x c a v a t i o n  of  f i l l  m a t e r i a l  a l l  e x c a v a t e d  a r e a s  s h a l l  be 
t~ l lowed  t o  pond wa te r  t o  a  d e p t h  between 40 t o  50 p e r c e n t  of  t o t a l  d e p t h  o f  
u x c a v a t i o q .  T h i s  o p e r a t i o n  may be c o o r d i n a t e d  wi th  e r o s i o n  and s e d i m e n t a t i o n  
r o n t r o l  measures under  s e c t i o n :  ENVIRONMENTkL PROTECTION" and w i t h  s e c t i o n :  
1)IVERSIOV and CONTROL o f  WATER. Major s t r e a m s  o c c u r r i n g  o v e r  t h e  borrow a r e a s  
exceed ing  3 f e e t  i n  d e p t h  s h a l l  be  d i v e r t e d  away from t h e  ponded area,-. 

10.2 Borrow Area No. 1 .  

10.2.1 Grading.  After e x c a v a t i o n  o f  borrow m a t e r i a l  t h i s  a r e a  s h a l l  b e  g raded  t o  
m a i n t a i n  n a t u r a l  a p p e a r i n g  v a r i a b l e  p e r c e n t a g e  s l o p e s  n o t  e x c e e d i n g  25 p e r c e n t .  
This  a r e a  s h a l l  be graded t o  d r a i n  i n t o  t h e  main s t reambed o f  New R i v e r  excep t  
t h a t  ponding o f  water  t o  a  d e p t h  o f  8 t o  14 i n c h e s  s h a l l  b e  r e q u i r e d .  

10.2.2 Seeding.  Borrow a r e a s  No. 1  s h a l l  b e  t h e  o n l y  borrow a r e a  r e c e i v i n g  
seed ing .  The f i n s h e d  s u r f a c e  o f  t h i s  borrow a r e a  s h a l l  be  g r a d e d  rough and 
uncompacted YO t h a t  minimum p r e p a r a t i o n  w i l l  be  r e q u i r e d  f o r  s e e d i n g .  S e e d i n g  
s h a l l  conform t o  s e c t i o n :  SEEDING. 

10.2.3 No separa te  payment w i l l  be made for  borrow area l andscape  treatment .  and a l l  
c o s t s  i n  connec t ion  therewi th  s h a l l  be inc luded  i n  the a p p l i c a b l e  c o n t r a c t  u n i t  
~ , r l e e s  for " F i l l "  or Embanhent". 

11. SITE RESTORATION. 

11.1 Haul Roads. A 1 1  h a u l  r o a d s  s h a l l  h e  s c a r i f i e d  and r e s o l v e d  p r i o r  t o  
comple t ion  of c o n s t r u c t i o n .  S e e d i n g  s h a l l  conform t o  s e c t i o n :  SEEDING. 

. ~ a n s l v u d i o q  
11.2 Areas  Dis turbed by W. A l l  a r e a s  d i s t u r b e d  by c o n s t r u c t i o n  s h a l l  be 
s c a r i f i e d ,  re-seeded,  and o t h e r w i s e  b r o u g h t  back t o  i ts  n a t u r a l  a p p e a r a n c e ,  e x c e p t  
a s  s p e c i f i e d  e lsewhere .  S e e d i n g  s h a l l  conform t o  s e c t i o n :  SEEDING. 

1 1 . 3  ho c c p a r a ~ e  payment v l l l  be made f o r  s i d e  r e s t o r a t i o n ,  and a l l  c o s t s  i n  
c o , l n e c ~ l o n  therewith  s h a l l  be i n c l u d e d  i n  t h e  a p p l i c a b l e  c o n t r a c t  u n i t  p r i c e  for  t h e  

C 
work c a u a l n g  s i t e  r e a r o r a t i o n  t o  be r e q u i r e d .  
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1. Appl icable  P u b l i c a t i o n s  7. Mois tu re  Cont ro l  
2. D e f i n i t i o n s  8. Compaction 
3. General  9. Miscel laneous  F i l l  
4. M a t e r i a l s  10. B a c k f i l l  
5. P r e p a r a t i o n  of  Foundation,  P a r t i a l  11. Compaction 

F i l l  S u r f a c e s  and Abutments 12. S l i d e s  
6. Placement 13. Embankment Demonstrat ion F i l l  

1. APPLICABLE PUBLICATIONS. The p u b l i c a t i o n s  l i s t e d  below form a  p a r t  of t h i s  
s p e c i f i c a t i o n  t o  t h e  e x t e n t  referenced.  The p u b l i c a t i o n s  a r e  r e f e r r e d  t o  i n  t h e  
t e x t  by t h e  b a s i c  d e s i g n a t i o n  only.  

1.1 American S o c i e t y  f o r  T k t i n g  and M a t e r i a l s  (ASTM) P u b l i c a t i o n s .  

Res i s t ance  t o  Abrasion of  Small  
S i z e  Coarse Aggregate by Use of  
t h e  Los Angeles Machine 

S i e v e  o r  Sc reen  Ana lys i s  of  F i n e  
and Coarse Aggregates 

Moisture-Unit Weight He la t ions  
of  S o i l s  and S o i l  Aggregate 

D 2049-69 R e l a t i v e  Dens i ty  of Cohesionless  S o i l s  

2. DEFINITIONS. The term "embankment" as used i n  t h e s e  s p e c i f i c a t i o n s  i s  def ined  
a s  t h e  e a r t h  f i l l  p o r t i o n s  of t h e  dam and d i k e  s t r u c t u r e s  and i n c l u d e s  a l l  t y p e s  
of f i l l  and d r a i n  m a t e r i a l s  f o r  t h e  dam, d i k e s ,  e x p l o r a t i o n  t r e n c h ,  c o r e  t r ench ,  
and a l l  o t h e r  s p e c i f i e d  o r  d i r e c t e d  e a r t h  f i l l s ,  excep t ing  t h o s e  s t o n e  materials 
used f o r  s l o p e  p r o t e c t i o n ,  which a r e  desc r ibed  i n  s e c t i o n :  STONE PROTECTION, 
w i t h i n  t h e  l i m i t s  of t h e  dam. "Compacted fill" i n c l u d e s  a l l  fill, excep t  
b a c k f i l l ,  depos i t ed  i n  l a y e r s  and compacted by r o l l i n g  o r  tamping. The types  of 
compacted e a r t h  f i l l  are ( 1 )  "core  materialt1 f o r  t h e  core  and e x p l o r a t i o n  
t r enches ,  and c o r e  s e c t i o n  of t h e  embankment; ( 2 )  t r a n s i t i o n  f i l l  a d j a c e n t  t o  t h e  
core  and pervious  s h e l l ;  ( 3 )  "pervious  s h e l l  f i l l "  forming t h e  upstream and 
downstream s e c t i o n s  of t h e  embankment; ( 4 )  g r a v e l  d r a i n  forming t h e  h o r i z o n t a l  
pervious  d ra inage  b lanke t .  "Miscellaneous f i l l "  i n c l u d e s  a l l  f i l l ,  depos i t ed  i n  
l a y e r s  but  no t  compacted except  by t h e  c o n t r o l l e d  movement of  hau l ing  and 
sp read ing  equipment. "Backf i l l , "  as used i n  t h e s e  s p e c i f i c a t i o n s ,  is def ined  a s  
t h a t  excavat ion r e f i l l  which cannot be placed around o r  a d j a c e n t  t o  a  s t r u c t u r e  
u n t i l  t h e  s t r u c t u r e  i s  completed o r  u n t i l  a  s p e c i f i e d  t ime i n t e r v a l  has  e lapsed  
a f t e r  completion. 

3. GENERAL. 

3.1 Grade Control .  The embankment s h a l l  be c o n s t r u c t e d  t o  t h e  l i n e s ,  g rades  and 
c r o s s  s e c t i o n s  i n d i c a t e d  on t h e  drawings. The Government r e s e r v e s  t h e  r i g h t  t o  
i n c r e a s e  o r  dec rease  t h e  foundat ion widths ,  t o  modify t h e  embankment s l o p e s ,  o r  t o  
make such o t h e r  changes i n  t h e  embankment s e c t i o n s  a s  necessa ry  t o  meet f i e l d  



c o n d i t i o n s  and produce a s a f e  s t r u c t u r e .  The end s l o p e s  and s i d e  s l o p e s  of p a r t i a l  
fill s e c t i o n s  s h a l l  not  be s t e e p e r  than  t h e  s l o p e s  i n d i c a t e d .  

3.2 Conduct of The Work. The Cont rac to r  s h a l l  mainta in  and p r o t e c t  t h e  
embankment i n  a s a t i s f a c t o r y  c o n d i t i o n  a t  a l l  t imes u n t i l  f i n a l  completion and 
acceptance of a l l  work under t h e  c o n t r a c t .  I f ,  i n  t h e  op in ion  of  t h e  Cont rac t ing  
O f f i c e r ,  t h e  hau l ing  equipment causes  h o r i z o n t a l  s h e a r s ,  s l i c k e n - s i d e s ,  r u t t i n g ,  
quaking, heaving,  c rack ing  o r  excess ive  deformat ion of t h e  embankment, t h e  
Cont rac to r  s h a l l  l i m i t  t h e  t y p e ,  l o a d  o r  t r a v e l  speed of  t h e  hau l ing  equipment on 
t h e  embankment. Any approved embankment m a t e r i a l  which is l o s t  i n  t r a n s i t  o r  
rendered u n s u i t a b l e  a f t e r  being placed i n  t h e  embankment and b e f o r e  f i n a l  
acceptance of t h e  work, s h a l l  be rep laced  by t h e  Cont rac to r  i n  a s a t i s f a c t o r y  
manner and no a d d i t i o n a l  payment w i l l  be made t h e r e f o r .  The Cont rac to r  s h a l l  
excavate  and remove from t h e  embankment any m a t e r i a l  which t h e  Cont rac t ing  O f f i c e r  
cons ide r s  o b j e c t i o n a b l e  and s h a l l  a l s o  d i s p o s e  of  such  m a t e r i a l  and r e f i l l  t h e  
excavated area at no c o s t  t o  t h e  Government. The Cont rac to r  may be r e q u i r e d  t o  
remove, a t  h i s  own expense,  any embankment material p laced  o u t s i d e  of p r e s c r i b e d  
s l o p e  l i n e s .  The Cont rac to r  s h a l l  va ry  h i s  o p e r a t i o n s  where d i r e c t e d  t o  a l low t h e  
Cont rac t ing  O f f i c e r  t o  conduct in -p lace  d e n s i t y  t e s t s  on compacted embankment 
f i l l .  The embanlanent c o n s t r u c t i o n  o p e r a t i o n s  s h a l l  be conducted i n  a d i r e c t i o n  
p a r a l l e l  t o  t h e  embankment a x i s  o r  a s  approved by t h e  C o n t r a c t i n g  O f f i c e r .  

3.3 Haul Roads. Haul roads  s h a l l  be l o c a t e d  and c o n s t r u c t e d  a s  approved by t h e  
Cont rac t ing  Of f i ce r .  They s h a l l  be designed t o  main ta in  t h e  in tended  t r a f f i c ,  t o  
be f r e e  d r a i n i n g  and s h a l l  be mainta ined i n  good c o n d i t i o n  throughout  t h e  c o n t r a c t  
per iod.  Haul roads  w i t h i n  t h e  a r e a  o f  c o n t a c t  between t h e  embankment and i ts  
foundat ion and abutment s h a l l  be removed and t h e  a r e a  s h a l l  be t r e a t e d  a s  
s p e c i f i e d  i n  paragraph: PREPARATION OF FOUNDATION, PARTIAL FILL SURFACES AND 
ABUTMENTS. 

3.4 S t o c k p i l i n g  from Approved Borrow Sources.  When t h e  excava t ion  from approved 
borrow sources  p rogresses  a t  a f a s t e r  rate than  placement i n  t h e  f i l l  i s  being 
accomplished such excavated m a t e r i a l  s h a l l  be s t o c k p i l e d  a t  approved l o c a t i o n s  
a d j a c e n t  t o  t h e  work u n t i l  its use is au thor ized .  No payment w i l l  be made f o r  such 
s t o c k p i l i n g  nor  f o r  t h e  r e l o a d i n g  and hau l ing  of  t h i s  material t o  i t s  f i n a l  
p o s i t i o n  i n  t h e  embankment. 

4. MATERIALS. 

4.1 General .  The o r i g i n  of  any f i l l  m a t e r i a l  i n  no way determines  where i t  may 
be used i n  t h e  embankment. M a t e r i a l s  f o r  embankment f i l l s  s h a l l  be secured  from 
requ i red  excava t ions  and from t h e  borrow a r e a s  i n d i c a t e d .  The i n t e n t i o n  is  t o  use  
t h e  most s u i t a b l e  m a t e r i a l s  o b t a i n a b l e  from t h e s e  sources .  M a t e r i a l  t o  be wasted 
w i l l  be i d e n t i f i e d  by t h e  Cont rac to r  at t h e  time t h e  m a t e r i a l  is excavated.  
M a t e r i a l s  con ta in ing  c a l i c h e  cemented m a t e r i a l ,  brush,  r o o t s ,  sod o r  o t h e r  
p e r i s h a b l e  materials w i l l  no t  be considered s u i t a b l e .  Rock from t h e  r e q u i r e d  
excava t ions  w i l l  no t  be considered s u i t a b l e .  However, a n d e s i t e  rock from t h e  
s p i l l w a y  excavat ion is s u i t a b l e  f o r  use  i n  t h e  downstream perv ious  s h e l l  fill. 
The s u i t a b i l i t y  of t h e  m a t e r i a l s  s h a l l  be s u b j e c t  t o  t h e  approval  of t h e  
Cont rac t ing  O f f i c e r  and t h e i r  d i s p o s i t i o n  i n  t h e  embankment s h a l l  be a s  approved 
by t h e  Cont rac t ing  O f f i c e r .  The Cont rac to r  s h a l l  excava te  i n  t h e  borrow a r e a s  i n  
t h e  l o c a t i o n  determined by t h e  Cont rac t ing  O f f i c e r ,  whenever such c o n t r o l  i s  
necessary  t o  o b t a i n  t h e  t y p e  of m a t e r i a l  r e q u i r e d  f o r  t h e  embankment. Blending of 
m a t e r i a l s  dur ing  t h e  excava t ing  p rocess  a t  t h e  borrow a r e a  s h a l l  be requ i red .  
F i l l  m a t e r i a l s  s h a l l  meet t h e  r e q u i r e d  g r a d a t i o n s  s p e c i f i e d  h e r e i n a f t e r .  T o t a l  
g rada t ions  s h a l l  be determined on m a t e r i a l s  i n  accordance w i t h  ASTM C 136. 
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4.2 Core F i l l .  M a t e r i a l  f o r  compacted c o r e  f i l l  s h a l l  c o n s i s t  of sandy-  c l a y s ,  
~ : ~ g ~ y ~ ? ~ ~ ~ d ~ : f ~ . ~ : ; r ~ . ~ f i ~ y ~ ~ ~ ~ ~ 1 : ~ t ~ $ ~ ~ ~ ~ . ~ * ' ~ ~ ~ . ~ ~ ~ ~ ~ ~ ~ ' ~ . .  2' -ob ta ined  from t h e  des igna ted  borrow 

i a r e a s  o r  r e q u i r e d  excavation. '  M a t e r i a l s  s h a l l  have n o t  les.s . ; than 2&,per,wnt,  by 
weight,  pass ing  t h e  U.S. S tandard  No. '%i?iW:,sieve and s h a l l  c o n t a i n  no s t o n e  whose 
w e a t e s t  dimension is more than 3/11 t h e  maximum l i f t  t h i c k n e s s .  

4.3 P e r v i o u s  S h e l l  F i l l .  M a t e r i a l  f o r  compacted p e r v i o u s  s h a l l  fill s h a l l  be 
c3tS~B~~~+e*S:d~:a.1ni~ng-g.gravelb~~s~d&n~ sandy gravel o b t a i n e d  from n a t u r a l  d e p o s i t s  
wi th in  borrow a r e a  No. 3 and from d e s i g n a t e d  e x c a v a t i o n s .  The m a t e r i a l  s h a l l  
c o n t a i n  no s t o n e  l a r g e r  than 18 i n c h e s .  P a r t i c l e s  of  m a t e r i a l  s h a l l  be f r e e  from - any o b j e c t i o n a b l e  c o a t i n g  and n&.~.tooreihhan~rl:O~.percent of  t h e  m a t e r i a l ,  by weight ,  
s h a l l  p a s s  a  W B ~ . @ ~ O  s i e v e .  

4.4 T r a n s i t i o n  F i l l .  M a t e r i a l  f o r  compacted t r a n s i t i o n  f i l l  s h a l l  be ob ta ined  by 
f i ~ ~ @ $ f ~ ~ - ~ ~ ~ ~ : ? ~ g & w ~ ; . : ; i & R e , a t e w ~ i : i : @ . h ~  4 i n c h e s  if"rn'h$@& from t h e  pervious  s h e l l  
m a t e r i a l .  

4.5 Miscel laneous  F i l l .  Except as o t h e r w i s e  i n d i c a t e d  on t h e  drawings o r  
r e q u i r e d  by t h e  C o n t r a c t i n g  O f f i c e r ,  material f o r  m i s c e l l a n e o u s  fill may c o n s i s t  
of any o r  a l l  t y p e s  of m a t e r i a l  a v a i l a b l e  from r e q u i r e d  e x c a v a t i o n s  and des igna ted  
borrow a reas .  

4.6 B a c k f i l l .  B a c k f i l l  s h a l l  c o n s i s t  of m a t e r i a l  of a  type  and q u a l i t y  
conforming t o  t h a t  s p e c i f i e d  f o r  t h e  con t iguous  embanlanent f i l l  m a t e r i a l .  

4.7 Gravel  Dra in .  M a t e r i a l s  s h a l l  be composed of  tough,  d u r a b l e  p a r t i c l e s ;  s h a l l  
be reasonab ly  f r e e  from t h i n ,  f l a t  and e longa ted  p i e c e s ;  and s h a l l  c o n t a i n  no 
o r g a n i c  matter nor  s o f t ,  f r i a b l e  p a r t i c l e s  i n  q u a n t i t i e s  c o n s i d e r e d  o b j e c t i o n a b l e  
by t h e  C o n t r a c t i n g  O f f i c e r .  Gravel  d r a i n  m a t e r i a l  s h a l l  have a  percentage of wear 
no t  t o  exceed 50 a s  determined by ASTM C 131. Gravel  Dra in  m a t e r i a l s  s h a l l  
c o n s i s t  of sand ,  g r a v e l ,  o r  crushed s t o n e ,  w e l l  graded between t h e  l i m i t s  
s p e c i f i e d  below: 

Gravel  D r a i n  M a t e r i a l  
S i e v e  S i z e  

2-inch 
1- 1  /2-inch 

#4 9- i n c h  
3/8-inch 
No. 4 

P e r c e n t  by Weight P a s s i n g  

100 
95- 100 

35-70 
10-30 

0-5 

A l l  p o i n t s  on i n d i v i d u a l  g r a d i n g  c u r v e s  o b t a i n e d  from r e p r e s e n t a t i v e  samples of 
d r a i n  m a t e r i a l s  s h a l l  l i e  between t h e  boundary l i m i t s  a s  d e f i n e d  by smooth curves  
drawn th rough  t h e  t a b u l a t e d  g r a d i n g  limits p l o t t e d  on a mechanical  a n a l y s i s  
diagram. The i n d i v i d u a l  g r a d i n g  c u r v e s  w i t h i n  t h e s e  l i m i t s  s h a l l  no t  e x h i b i t  
a b r u p t  changes i n  s l o p e  deno t ing  s k i p  g rad ing ,  s c a l p i n g  of  c e r t a i n  s i z e s  o r  o t h e r  
i r r e g u l a r i t i e s  which would be d e t r i m e n t a l  t o  t h e  p roper  f u n c t i o n i n g  of t h e  g r a v e l  
d r a i n .  

5. PREPARATION OF FOUNDATION, PARTIAL FILL SURFACES AND ABUTMENTS. 

5.1 E a r t h .  After e x c a v a t i o n  of t h e  embankment f o u n d a t i o n  and excava t ion  of t h e  
c o r e  and e x p l o r a t i o n  t r e n c h e s  t o  t h e  e x t e n t  i n d i c a t e d  on t h e  drawings o r  o the rwise  
r e q u i r e d  and a f t e r  i n s p e c t i o n  and a p p r o v a l  by t h e  C o n t r a c t i n g  O f f i c e r ,  t h e  s i d e s  
of stump h o l e s ,  t e s t  p i t s ,  and o t h e r  similar c a v i t i e s  o r  d e p r e s s i o n s  s h a l l  be 
broken down, s o  as t o  f l a t t e n  o u t  t h e  s l o p e s ,  and t h e  s i d e s  of  t h e  c u t  o r  ho le  
s h a l l  be s c a r i f i e d  t o  provide  bond between t h e  founda t ion  m a t e r i a l  and t h e  fill. 



The s l o p e s  and bottom of t h e  c o r e  and e x p l o r a t i o n  t r e n c h e s  s h a l l  be s c a r i f i e d .  
Unless o the rwise  d i r e c t e d ,  each  d e p r e s s i o n  s h a l l  be  f i l l e d  w i t h  e i t h e r  t r a n s i t i o n ,  
pervious  s h e l l ,  o r  c o r e  material dependent upon t h e  type  of m a t e r i a l s  which i s  t o  
be placed immediately above t h e  founda t ion .  The fill s h a l l  be p laced  i n  l a y e r s ,  
moistened,  and compacted i n  accordance w i t h  t h e  a p p l i c a b l e  r equ i rements  s p e c i f i e d  
h e r e i n a f t e r .  M a t e r i a l s  which cannot  be compacted by r o l l e r  equipment because of 
inadequate  c lea rances  s h a l l  be sp read  i n  4-inch l a y e r s  and compacted w i t h  power 
tampers t o  an e x t e n t  e q u a l  t o  t h a t  of  t h e  con t iguous  embankment f i l l  m a t e r i a l .  
After f i l l i n g  of  d e p r e s s i o n s  and immediate ly  p r i o r  t o  placement of  compacted fill 
i n  any s e c t i o n  of  t h e  embankment, t h e  founda t ion  of such  s e c t i o n  s h a l l  be  loosened 
thoroughly  by s c a r i f y i n g ,  plowing, d i s c i n g  o r  harrowing t o  a  minimum depth  of 12 
inches ,  and t h e  mois tu re  c o n t e n t  s h a l l  be a d j u s t e d  t o  t h e  amount s p e c i f i e d  f o r  t h e  
a p p r o p r i a t e  type  of m a t e r i a l .  A f t e r  removal of r o o t s ,  s t o n e s  l a r g e r  than  9 
inches ,  o r  o t h e r  d e b r i s  t u r n e d  up i n  t h e  p r o c e s s  o f  l o o s e n i n g ,  t h e  e n t i r e  s u r f a c e  
of t h e  embankment f o u n d a t i o n  a r e a  s h a l l  be smoothed s o  t h a t  no s t o n e  o r  boulder  
p r o t r u d e s  above t h e  s u r f a c e  more than 6 i n c h e s ,  and s h a l l  be compacted by, 8 
complete passes  of t h e  r u b b e r - t i r e d  r o l l e r  a s  h e r e i n a f t e r  s p e c i f i e d .  P r i o r  t o  
placement of compacted f i l l  on o r  a g a i n s t  t h e  s u r f a c e s  of  any p a r t i a l  f i l l  
s e c t i o n ,  a l l  s o f t  o r  l o o s e  m a t e r i a l ,  a l l  material c o n t a i n i n g  c r a c k s  o r  g u l l i e s ,  
and a l l  m a t e r i a l  t h a t  does  n o t  conform wi th  t h e  s p e c i f i e d  zon ing  of t h e  embankment 
s h a l l  be removed excep t  a s  o t h e r w i s e  i n d i c a t e d .  The remaining s u r f a c e  of t h e  
p a r t i a l  f i l l  s h a l l  be loosened  by s c a r i f y i n g ,  plowing,  d i s c i n g  o r  harrowing t o  a  
minimum depth  of 6 i n c h e s ,  and t h e  mois tu re  c o n t e n t  s h a l l  be a d j u s t e d  f o r  t h e  
appropriate type  o f  m a t e r i a l .  The s u r f a c e  o f  t h e  p a r t i a l  f i l l  s e c t i o n  upon which 
fill is t o  be placed s h a l l  then  be compacted a s  h e r e i n a f t e r  s p e c i f i e d  f o r  t h e  
a p p r o p r i a t e  type  of f i l l  m a t e r i a l .  No s e p a r a t e  payment w i l l  be made f o r  loosen ing  
and r o l l i n g  t h e  foundat ion a r e a ,  t h e  abutment a r e a ,  o r  t h e  s u r f a c e s  of p a r t i a l  
fill sections, but t h e  e n t i r e  c o s t  the reof  s h a l l  be i n c l u d e d  i n  t h e  a p p l i c a b l e  - 
c o n t r a c t  p r i c e  f o r  f i l l .  
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5.2 Bedrock. P r i o r  t o  founda t ionhand  g r o u t i n a  o p e r a t i o n s ,  o r  placement of c o r e  - .  
and t r a n s i t i o n  m a t e r i a l s  upon o r  a g a i n s t r o c k  s u r f a c e s ,  t h e  rock s u r f a c e s  s h a l l  be 
prepared and t r e a t e d  a s  s p e c i f i e d  h e r e i n  below. P r e p a r a t i o n  s h a l l  be coord ina ted  
wi th  requ i rements  f o r  area p r e p a r a t i o n  s p e o i f i e d  i n  s e c t i o n :  DRILLING AND 
GROUTING. 

5.2.1 P r e p a r a t i o n .  Bedrock s u r f a c e s  under ly ing  t h e  c o r e  and t r a n s i t i o n  m a t e r i a l  
s h a l l  be c leaned by a i r  b l a s t i n g  and hand p i c k i n g  of  a l l  l o o s e  rock  f ragments ,  
sand,  g r a v e l  and o t h e r  o b j e c t i o n a b l e  m a t e r i a l s  as d i r e c t e d .  The use  of  water  j e t s  
w i l l  no t  be permit ted .  The dep th  r e q u i r e d  f o r  c l e a n i n g  open o r  f i l l e d  j o i n t s  and 
f r a c t u r e s  s h a l l  be no t  less  than  t h r e e  t imes  t h e  wid th  of t h e  j o i n t  o r  f r a c t u r e .  
Excavat ion of u n s u i t a b l e  m a t e r i a l s  from bedrock s u r f a c e s  u s i n g  hand methods s h a l l  
be performed a s  d i r e c t e d  by t h e  C o n t r a c t i n g  O f f i c e r .  Air c l e a n i n g s  s h a l l  be 
r e q u i r e d  p r i o r  t o  f o u n d a t i o n  d r i l l i n g  and g r o u t i n g  o p e r a t i o n s  t o  a l low g e o l o g i c  
mapping of the  dam embankment c o r e  and t r a n s i t i o n  zones,  and immediately p r i o r  t o  
s u r f a c e  t r e a t m e n t  f o r  m a t e r i a l  placement. A d d i t i o n a l  a i r  c l e a n i n g s  may be r e q u i r e d  
due t o  change8 i n  f i e l d  c o n d i t i o n s  o r  work schedu les .  

5.2.2 S u r f a c e  Treatment.  Fo l lowing  f o u n d a t i o n  d r i l l i n g  and g r o u t i n g  o p e r a t i o n s  
and p r i o r  t o  placement of  embankment m a t e r i a l s ,  a l l  a r e a s  of  bedrock s u r f a c e s  
u n d e r l y i n g  t h e  core  and t r a n s i t i o n  m a t e r i a l  s h a l l  be t r e a t e d  w i t h  g r o u t  s l u r r y  o r  
d e n t a l  c o n c r e t e  a s  d i r e c t e d  by t h e  C o n t r a c t i n g  O f f i c e r .  No g r o u t  s l u r r y  o r  d e n t a l  
c o n c r e t e  s h a l l  be p laced  u n t i l  t h e  f o u n d a t i o n  c l e a n u p  is approved by t h e  
C o n t r a c t i n g  O f f i c e r .  
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Grout  s l u r r y  s h a l l *  be u s e d  t o  f i l l  a l l  open j o i n t s ,  f r a c t u r e s  and smal l  

to the depths'. &ig;,gd. G r o u t  s l u r r y  s h a l l  conform t o  t h e  a p p l i c a b l e  

/ 
ent :$f ' &l'" .&@CRETE. 

5.2.2.2 Den ta l  c o n c r e t e  s h a l l  be used  t o  f i l l  pot  h o l e s ,  scour  c h a n n e l s  o r  o t h e r  
depress ions  no t  a c c e s s i b l e  t o  compact ion equipment.  Large r o c k  overhangs  and 
p r o t r u s i o n s  s h a l l  be removed by s c a l i n g  t e c h n i q u e s  as s p e c i f i e d  i n  s e c t i o n :  
EXCAVATION. Areas of bedrock s u r f a c e s  where embankment m a t e r i a l s  cannot  be 
a c c e p t a b l y  p laced  s h a l l  be f i l l e d  w i t h  tamped concre te .  C o n c r e t e  i n c l u d i n g  
forming s h a l l  conform t o  t h e  a p p l i c a b l e  ' r equ i rements  of  s e c t i o n :  CONCRETE. 

5.2.3 F i n a l  Clean Up. Immediate ly  p r i o r  t o  placement of embankment m a t e r i a l s ,  
t h e  bedrock s u r f a c e s  u n d e r l y i n g  t h e  c o r e  and t r a n s i t i o n  m a t e r i a l  s h a l l  be g i v e n  a 
f i n a l  clean-up as s p e c i f i e d  i n  p a r a g r a p h  5.2.1 t o  remove any u n s u i t a b l e  m a t e r i a l s .  
A l l  s t a n d i n g  wa te r  s h a l l  a l s o  be  removed. No t h i n  c o a t s  of m o r t a r  s h a l l  be l e f t  on 
smooth, i n t a c t  rock s u r f a c e s .  Areas approved f o r  m a t e r i a l  p lacement  which have 
been exposed f o r  more t h a n  5 d a y s  may r e q u i r e  r e - c l e a n i n g  a t  no a d d i t i o n a l  expense  
t o  t h e  Government. 

6. PLACEMENT. 

6.1 General .  No fill s h a l l  be p l a c e d  on any p a r t  of t h e  embankment f o u n d a t i o n  
u n t i l  t h e  founda t ion  t r e a t m e n t  h a s  been completed and such  areas have been 
i n s p e c t e d  and approved. I n  t h e  a r e a s  where t h e  founda t ion  t r e a t m e n t  i n c l u d e s  
g r o u t ,  g r o u t  s l u r r y ,  and d e n t a l  c o n c r e t e ,  no fill s h a l l  be p l a c e d ,  u n t i l  a l l  
g r o u t ,  g r o u t  s l u r r y ,  and d e n t a l  c o n c r e t e  i n  t h a t  a r e a  has set and t h e  s u r f a c e  
i n s p e c t e d  and approved by t h e  C o n t r a c t i n g  O f f i c e r .  The g r a d a t i o n  and d i s t r i b u t i o n  
of m a t e r i a l s  throughout  t h e  compacted fill s e c t i o n  of t h e  embankment s h a l l  bc ~ u c h  
t h a t  t h e  embankment w i l l  be  f r e e  from l e n s e s ,  pocke t s ,  s t r e a k s ,  and l a y e r s  of 
m a t e r i a l  d i f f e r i n g  s u b s t a n t i a l l y  i n  t e x t u r e  o r  g r a d a t i o n  from s u r r o u n d i n g  m a t e r l a l  
of t h e  same c l a s s .  

6.2 Rate o f  Placement.  The embankment s h a l l  be main ta ined  a t  a p p r o x i m a t e l y  t h e  
same l e v e l  r e g a r d l e s s  of  t h e  number o f  t y p e s  o f  m a t e r i a l s  be ing  p l a c e d  e x c e p t  f o r  
s t o n e .  

6.3 Core M a t e r i a l  F i l l .  I n  g e n e r a l ,  t h e  more impervious  materials s h a l l  be 
p laced  towards t h e  c e n t e r  o f  t h e  imperv ious  s e c t i o n  and t h e  less impervious  
m a t e r i a l s  toward t h e  t r a n s i t i o n  s e c t i o n s  s o  t h a t  a t r a n s i t i o n  i n  p e r m e a b i l i t y  i s  
e f f e c t e d  from t h e  c o r e  t o  t h e  t r a n s i t i o n  zone. 

6.4 T r a n s i t i o n  F i l l .  T r a n s i t i o n  fill s h a l l  be p l a c e d  i n  t h e  t r a n s i t i o n  zones of 
t h e  embankments. I n  g e n e r a l ,  t h e  more imperv ious  t r a n s i t i o n  m a t e r i a l  w i t h i n  t h e  
embankment s h a l l  be p l a c e d  toward t h e  c o r e  s e c t i o n  and t h e  more pe rv ious  
t r a n s i t i o n  m a t e r i a l  s h a l l  be  p l a c e d  toward t h e  i n n e r  edge of t h e  p e r v i o u s  s h e l l  
s e c t i o n  s o  t h a t  a t r a n s i t i o n  i n  p e r m e a b i l i t y  i s  e f f e c t e d  from t h e  c o r e  s e c t i o n  t o  
Lhc p e r v i o u s  s h e l l .  

6.5 P e r v i o u s  S h e l l  F i l l .  P e r v i o u s  s h e l l  f i l l  s h a l l  be p laced  i n  t h e  pe rv ious  
s h e l l  zones of t h e  e m b a n b e n t .  I n  g e n e r a l ,  t h e  p e r v i o u s  s e c t i o n s  of embankment 
s h a l l  be p laced  w i t h  t h e  less p e r v i o u s  m a t e r i a l  n e a r  t h e  t r a n s i t i o n  zones of t h e  
e m b a n b e n t  and t h e  more p e r v i o u s  m a t e r i a l s  n e a r  t h e  o u t e r  s l o p e s  of t h e  
embankment. The o v e r s i z e d  m a t e r j a l  removed from t h e  pe rv ious  s h e l l  fill s h a l l  be 
p laced  on t h e  upst ream s l o p e .  



I 6.6 Gravel  Drain. The g r a v e l  d r a i n  s h a l l  be p l a c e d  i n  t h e  embankment i n  t h e  f 

manner h e r e i n  d e s c r i b e d  and t o  t h e  l i n e s  and g r a d e s  i n d i c a t e d  on t h e  p lans .  I 
Devia t ions  of  minus 2 i n c h e s  s h a l l  n o t  be c o n t i n u o u s  over  an  a r e a  g r e a t e r  than  200 
s q u a r e  feet. 

6.7 Spreading.  A f t e r  dumping, t h e  m a t e r i a l s  s h a l l  be s p r e a d  by motor g r a d e r s  
o r  o t h e r  approved means i n  approx imate ly  h o r i z o n t a l  l a y e r s  o v e r  t h e  e n t i r e  
f i l l  arean.  Unlcss o t h e r w i s e  d i r e c t e d ,  t h e  t h i c k n e s s  of t h e s e  l a y c r ~  b e r o r c  
compaction wi th  tamping t y p e  r o l l e r s  s h a l l  n o t  be more t h a n  8 i n c h e s  f o r  c o r e  
m a t e r i a l s ,  except  b a c k f i l l ,  which s h a l l  be s p r e a d  i n  accordance  w i t h  requ i rements  
i n  paragraph: BACKFILL. U n l e s s  o t h e r w i s e  d i r e c t e d ,  t h e  t h i c k n e s s  of l a y e r s  
be fo re  compaction wi th  r u b b e r - t i r e d  r o l l e r s  s h a l l  n o t  be more t h a n  12 i n c h e s  f o r  
c o r e  t rans i t ion~:fk%?ore  compaction.  P e r v i o u s  s h e l l ,  i n c l u d i n g  s p a l l s ,  s h a l l  be 
spread i n  l a y e r s  not  more t h a n  24 i n c h e s  i n  t h i c k n e s s  b e f o r e  compaction.  Gravel  
d r a i n  m a t e r i a l  s h a l l  b e  s p r e a d  i n  l a y e r s  n o t  more t h a n  12 i n c h e s  t h i c k .  A s  soon as 
p r a c t i c a b l e  a f t e r  commencement of c o n s t r u c t i o n  o f  any s e c t i o n  o f  t h e  embankment, 
t h e  c e n t r a l  p o r t i o n  t h e r e o f  s h a l l  b e  r a i s e d  o r  crowned w i t h  g r a d e s  n o t  t o  exceed 4 
percent  s o  t h a t  t h e  s u r f a c e  of t h e  f i l l  w i l l  d r a i n  f r e e l y  and s h a l l  be s o  
mainta ined throughout c o n s t r u c t i o n .  If t h e  compacted s u r f a c e  of any l a y e r  of  
m a t e r i a l ,  exc lus ive  o f  g r a v e l  d r a i n  is de te rmined  t o  be t o o  smooth t o  bond 
p roper ly  wi th  t h e  s u c c e e d i n g  l a y e r s ,  i t  s h a l l  be  loosened  by harrowing,  o r  by any 
o t h e r  approved method, b e f o r e  t h e  s u c c e e d i n g  l a y e r  p l a c e d  the reon .  During t h e  
dumping and sp read ing  p r o c e s s e s ,  t h e  C o n t r a c t o r  s h a l l  m a i n t a i n  a t  a l l  t imes  a  
f o r c e  of men adequa te  t o  remove a l l  r o o t s  and d e b r i s  from a l l  embankment m a t e r i a l s  
and a l l  s t o n e s  of g r e a t e r  t h a n  9 i n c h e s  i n  maximum dimension from c o r e  m a t e r i a l  
and g r e a t e r  than 18 i n c h e s  i n  maximum dimension from p e r v i o u s  s h e l l  m a t e r i a l s .  
S tone  s o  removed s h a l l  be p l a c e d  i n  t h e  o u t e r  s l o p e s  o f  t h e  embankment and t h e  
r o o t s  and d e b r i s  s h a l l  be removed from t h e  embankment and d i s p o s e d  of i n  an  
approved manner. The e n t i r e  s u r f a c e  of  any s e c t i o n  o f  t h e  embanlooent under 
c o n s t r u c t i o n  s h a l l  be m a i n t a i n e d  i n  such c o n d i t i o n  t h a t  c o n s t r u c t i o n  equipment can 
t r a v e l  on any p a r t  of any one s e c t i o n .  Ru t s  i n  t h e  s u r f a c e  o f  any l a y e r  s h a l l  be 
f i l l e d  s a t i s f a c t o r i l y  b e f o r e  compaction.  Should  tamping r o l l e r s  be used on t h e  
c o r e  m a t r i a l s ,  t h e  maximum s t o n e  dimension s h a l l  n o t  exceed 3 i n c h e s .  

7. MOISTURE DNTROL. 

7.1 General .  The m a t e r i a l s  i n  each  l a y e r  of  t h e  fill s h a l l  c o n t a i n  t h e  amount of 
mois tu re ,  wi th in  t h e  l i m i t s  s p e c i f i e d  below. Water  s h a l l  be un i fo rmly  a p p l i e d  t o  
t h e  m a t e r i a l  on grade by power s p r a y  o r  o t h e r  approved equipment t o  p r e c l u d e  
m o i s t u r e  l o s s ,  f a c i l i t a t e  compaction,  and improve t r a f f i c a b i l i t y .  M a t e r i a l  t h a t  i s  
no t  w i t h i n  t h e  s p e c i f i e d  l i m i t s  a f t e r  compaction s h a l l  be  reworked,  r e g a r d l e s s  of 
d e n s i t y .  

 ATER RIAL 
7.2 Core an$-ba+ekeap, Y'" . The m o i s t u r e  c o n t e n t  a f t e r  compaction s h a l l  be a s  
uniform a s  p r a c t i c a b l e  t h r o u g h o u t  any one  l a y e r  of  c o r e  w a d 1  
m a t e r i a l s .  Pre-wet t ing i n  t h e  c o r e  borrow w i l l  be r e q u i r e d .  The m o i s t u r e  c o n t e n t  
a f t f ! r  compaction s h a l l  bc w i t h i n  t h e  l i m i t s  of 3 p e r c e n t a g e  p o i n t s  above optimum 
and 3 percentage p o i n t s  below optimum. M a t e r i a l  t h a t  i s  t o o  wet s h a l l  be s p r e a d  on 
t h e  embankment and p e r m i t t e d  t o  d r y ,  a s s i s t e d  by d i s c i n g  and /o r  harrowing,  i f  
necessa ry ,  u n t i l  t h e  m o i s t u r e  c o n t e n t  i s  reduced t o  an  amount w i t h i n  t h e  s p e c i f i e d  
limits. When t h e  m a t e r i a l  is t o o  d r y ,  t h e  C o n t r a c t o r  s h a l l  be r e q u i r e d  t o  s p r i n k l e  
each l a y e r  on t h e  f i l l .  D i s c i n g ,  harrowing,  o r  o t h e r  approved methods w i l l  be 
r e q u i r e d  t o  work t h e  m o i s t u r e  i n t o  t h e  material u n t i l  a uniform d i s t r i b u t i o n  Of 
mois tu re  is obta ined.  Water a p p l i e d  on a l a y e r  of  f i l l  s h a l l  be a c c u r a t e l y  
c o n t r o l l e d  i n  amount s o  t h a t  f r e e  w a t e r  w i l l  n o t  a p p e a r  on t h e  s u r f a c e  d u r i n g  o r  
subsequent  t o  r o l l i n g .  Shou ld  t o o  much w a t e r  be added t o  any p a r t  of t h e  



embankment, so t h a t  t h e  m a t e r i a l  is t o o  wet t o  o b t a i n  t h e  d e s i r e d  compaction, t h e  
ro l l in&t; ,~q; , :&hat  ~ ~ @ , t i ~ n - ~ o f ~ ; ~ ~ h , ~ , . , ~ & b a n k m e n t  s h a l l  be delayed u n t i l  t h e  mois tu re  
c o n t e n t  of ' t h e  m a t e r i a l  ' is reduced t o  an amount w i t h i n  t h e  s p e c i f i e d  l i m i t s .  
Should test r e s u l t s  i n d i c a t e  uniform d i s t r i b u t i o n  of mois tu re  is n o t  being 
achieved,  l i f t  t h i c k n e s s e s  and t h e  number of passes  w i l l  be reduced 
p ropor t iona te ly .  I f  it i s  i m p r a c t i c a b l e  t o  o b t a i n  t h e  s p e c i f i e d  mois tu re  con ten t  
by d ry ing  t h e  m a t e r i a l  on t h e  f i l l ,  t h e  Cont rac to r  may be r e q u i r e d  t o  prewet o r  
dry  back t h e  m a t e r i a l  a t  t h e  source  of excavat ion.  I f ,  i n  t h e  op in ion  of t h e  
Cont rac t ing  O f f i o e r ,  t h e  t o p  o r  c o n t a c t  s u r f a c e s  of t h e  p a r t i a l  fill s e c t i o n  
become too  d ry  t o  permit  s u i t a b l e  bond between t h e s e  s u r f a c e s  and t h e  a d d i t i o n a l  
f i l l  t o  be placed the reon ,  t h e  Cont rac to r  s h a l l  loosen  t h e  d r i e d  m a t e r i a l s  by 
s c a r i f y i n g  o r  d i s c i n g  t o  such depths  a s  r e q u i r e d ,  s h a l l  dampen t h e  loosened 

* m a t e r i a l  t o  an a c c e p t a b l e  mois tu re  c o n t e n t ,  and s h a l l  compact t h i s  l a y e r  i n  
accordance wi th  t h e  a p p l i c a b l e  requirements  s p e c i f i e d  h e r e i n a f t e r .  I f  t h e  t o p  o r  
c o n t a c t  s u r f a c e s  of a p a r t i a l  fill s e c t i o n  become t o o  wet t o  permit  s u i t a b l e  bond 
between t h e s e  s u r f a c e s  and t h e  a d d i t i o n a l  f i l l  t o  be p laced t h e r e  on, t h e  w e t  
m a t e r i a l  s h a l l  be s c a r i f i e d  and pe rmi t t ed  t o  dry ,  a s s i s t e d  by d i s c i n g  o r  
harrowing, i f  necessary ,  t o  such  depths  as requ i red .  The m a t e r i a l  s h a l l  be d r i e d  
t o  an a c c e p t a b l e  mois tu re  con ten t  and recompacted i n  accordance w i t h  t h e  
a p p l i c a b l e  requirements  s p e c i f i e d  h e r e i n a f t e r .  

7.3 Gravel  Drain.  Moisture c o n t r o l  of g r a v e l  d r a i n  w i l l  no t  be r e q u i r e d  and 
s l u i c i n g  w i l l  not  be permit ted .  

7.4 Pervious  S h e l l  and T r a n s i t i o n  Sec t ions .  Moisture c o n t r o l  of t h e  pervious  
s h e l l  and t r a n s i t i o n  m a t e r i a l  w i l l  no t  be r e q u i r e d  and s l u i c i n g  w i l l  no t  be 
permit ted .  Although mois tu re  c o n t r o l  is no t  r e q u i r e d  f o r  compaction of  pervious  
s h e l l  and t r a n s i t i o n  m a t e r i a l s ,  wa te r  w i l l  be r e q u i r e d  i n  c o m ~ l i a n c e  wi th  
s e c t i o n :  ENVIRONMENTAL PROTECTION. 

8. COMPACTION. 

8.1 Equipment. Compaction equipment s h a l l  conform t o  t h e  fo l lowing  requirements  
and s h a l l  be used as p r e s c r i b e d  i n  subsequent  paragraphs. 

8.1.1 Tamping R o l l e r s .  

8.1.1.1 Towed. Tamping R o l l e r s  s h a l l  c o n s i s t  of two o r  more non-vibratory r o l l e r  
drums mounted side-by-side i n  a s u i t a b l e  frame and towed by e i t h e r  a crawler- type 
o r  rubber  t i r e d  t r a o t o r  having s u f f i c i e n t  power t o  p u l l  t h e  r o l l e r  s a t i s f a c t o r i l y  
when t h e  drums are f u l l y  b a l l a s t e d .  Each drum s h a l l  be f r e e  t o  p i v o t  abou t  an 
a x i s  p a r a l l e l  t o  t h e  d i r e c t i o n  of t r a v e l .  R o l l e r s  opera ted  i n  tandem sets s h a l l  
be c o n t r o l l e d  i n  a manner such t h a t  t h e  p r i n t s  produced by t h e  tamping f e e t  of t h e  
tandem units are s taggered .  Each drum of a r o l l e r  s h a l l  have an o u t s i d e  diameter  
of no t  l e s s  than  5 f e e t  and s h a l l  be n o t  l e s s  than 5 feet i n  l eng th .  The s p a c e  
between two a d j a c e n t  drums, when on a l e v e l  s u r f a c e ,  s h a l l  no t  be l e s s  than  12 . i n c h e s  nor more than  15 inches .  (Each drum b a l l a s t e d  wi th  f l u i d  s h a l l  be equipped 
wi th  a t  l e a s t  one p r e s s u r e - r e l i e f  value  and w i t h  a t  l e a s t  one s a f e t y  head. The 
s a f e t y  head s h a l l  be equa l  t o  union-type s a f e t y  heads equipped wi th  r u p t u r e  d i s c s  
s u i t a b l e  f o r  r u p t u r i n g  p r e s s u r e s  between 50 and 75 p s i  a s  manufactured by F i k e  
Metal  P roduc t s  Corporat ion,  Blue Spr ing ,  Missour i .  The p r e s s u r e - r e l i e f  va lue  is a 
manually opera ted  valve  and s h a l l  be opened p e r i o d i c a l l y .  Personnel  r e s p o n s i b l e  
f o r  opening p r e s s u r e - r e l i e f  v a l v e s  s h a l l  be p e r i o d i c a l l y  i n s t r u c t e d  t o  a s c e r t a i n  
t h a t  valve openings a r e  free from plugging t o  a s s u r e  t h a t  any p r e s s u r e  developed 
i n  r o l l e r  drums is r e l e a s e d  a t  each i n s ~ e c t i o n . )  A t  l e a s t  one tamoinz f o o t  s h a l l  . - --- 

a be provided f o r  each 100 s q u a r e  i n c h e s  of drum surface .  The l e n g t h  of  each 
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tamping f o o t  from t h e  o u t s i d e  s u r f a c e  of  t h e  drum s h a l l  be no t  more than 10 i n c h e s  
and s h a l l  be mainta ined a t  no t  l e s s  than 7 inches .  The bea r ing  s u r f a c e  of each 
tamping f o o t  s h a l l  be f l a t  wi th  a s u r f a c e  a r e a  no t  l e s s  than 5 s q u a r e  i n c h e s  n 
more than 10 s q u a r e  inches .  During t h e  o p e r a t i o n  of  r o l l i n g ,  t h e  spaces  betwe r. the  tamping f e e t  s h a l l  be mainta ined c l e a r  of m a t e r i a l s  which would i m p a i r  t h e  
e f f e c t i v e n e s s  of t h e  tamping r o l l e r s .  The weight of  a r o l l e r  when f u l l y  loaded 
s h a l l  be no t  l e s s  than 4,000 pounds per f o o t  of l e n g t h  of  drum. The weight of a 
r o l l e r  when empty s h a l l  be no t  more than  2,500 pounds p e r  f o o t  of drum l e n g t h .  
The bea r ing  s u r f a c e ,  tamping f o o t  s i z e ,  t h e  drum load ing ,  and o p e r a t i o n  of t h e  
r o l l e r s  s h a l l  be a s  r equ i red  t o  o b t a i n  t h e  d e s i r e d  compaction. If more than  one 
r o l l e r  is used on any one l a y e r  of  f i l l ,  a l l  r o l l e r s  s o  used s h a l l  be of  t h e  same , 
type  and e s s e n t i a l l y  of  t h e  same dimensions. R o l l e r s  s h a l l  be drawn by crawler-  
type o r  r u b b e r - t i r e d  t r a c t o r s  a t  a speed no t  t o  exceed 5.0 miles per hour. The use  
of  r u b b e r - t i r e d  towing equipment s h a l l  be d i scon t inued  i f  t h e  tires l e a v e  r u t s  
t h a t  prevent uniform compaction by t h e  tamping r o l l e r ,  and t h e  s u b s t i t u t i o n  of , 
crawler-type towing equipment may be d i r e c t e d  by t h e  Cont rac t ing  O f f i c e r .  

8.1.1.2 Se l f -p rope l l ed .  The use  of s e l f - p r o p e l l e d  non-vibra tory  tamping r o l l e r s  
conforming w i t h  t h e  fo l lowing  s p e c i f i c a t i o n  w i l l  be pe rmi t t ed ,  and t h e i r  des ign  
and o p e r a t i o n  s h a l l  be s u b j e c t  t o  t h e  approval  of t h e  Cont rao t ing  O f f i c e r  who 
s h a l l  have t h e  r i g h t  a t  any time d u r i n g  t h e  p rosecu t ion  o f  t h e  work, t o  d i r e c t  
such modi f i ca t ions  t o  t h e  tamping f e e t  o r  v a r i a t i o n s  i n  r o l l e r  drum weight where 
a p p l i c a b l e ,  a s  may be found necessa ry  t o  s e c u r e  optimum compaotion of t h e  
e a r t h f i l l  m a t e r i a l s .  I f  use  of  s e l f - p r o p e l l e d  tamping r o l l e r s  causes  s h e a r i n g  of  
t h e  f i l l ,  l amina t ions  i n  t h e  f i l l ,  o r  r e s u l t s  i n  inadequa te  compaction, t h e  
Cont rac t ing  O f f i c e r  may d i r e c t  t h a t  such r o l l e r s  be removed from t h e  f i l l  and t h a t  
a p p r o p r i a t e  towed tamping r o l l e r s  be used. Two- o r  three-drum side-by-side u n i t s  
t h a t  a r e  e i t h e r  i n  d r i v e  p o s i t i o n  o r  drawn by s e p a r a t e  power equipment s h a l l  hav 
a c lea rance  between a d j a c e n t  drums n o t  less than 12 i n c h e s  nor  more than m inches .  Two-drum o r  four-drum equipment s e p a r a t e d  by cab and d i f f e r e n t i a l  an  
ar ranged i n  tandem must have i ts  s t a t i c  weight e q u a l l y  d i s t r i b u t e d  t o  a l l  
oompaction drums and must have t h e  tandem drums p o s i t i o n e d  such t h a t  t h e  p r i n t s  of 
t h e  tamping f e e t  produced by t h e  tandem drums a r e  s t aggered .  The s u r f a c e  on which 
the  tamping f e e t  a r e  mounted s h a l l  have a minimum o u t s i d e  diameter  of 4 f e e t  and 
a t  l e a s t  one tamping f o o t  f o r  each 100 s q u a r e  i n c h e s  of  drum s u r f a c e .  The 
d i s t a n c e  between t h e  c e n t e r s  of any two a d j a c e n t  tamping f e e t  s h a l l  be n o t  l e s s  
than 9 inches .  The l e n g t h  of eaoh tamping f o o t  from t h e  o u t s i d e  mounting s u r f a c e  
of the  drum s h a l l  be no t  more than  11 i n c h e s  and s h a l l  be mainta ined a t  not  l e a s  
than 9 inches .  The bea r ing  s u r f a c e  of eaoh tamping f o o t  s h a l l  be f l a t  and have a 
s u r f a c e  a r e a  no t  less than 7 s q u a r e  inches  nor  more than 14 s q u a r e  inches .  
Cupped r e c e s s e s  wi th in  t h e  bea r ing  s u r f a c e  of  each tamping f o o t  w i l l  be permit ted  
but  s h a l l  not  exceed 0.5 inches  i n  depth. During r o l l i n g  o p e r a t i o n s ,  t h e  spaces  - 
between t h e  tamping f e e t  s h a l l  be mainta ined c l e a r  of m a t e r i a l s  which would impa i r  
t h e  e f f e c t i v e n e s s  of t h e  tamping r o l l e r .  The weight of  a l l  r o l l e r  drums d u r i n g  
compaction of  f i l l  m a t e r i a l s  s h a l l  be mainta ined uniform and wi th  t h e  weight p e r  
f o o t  of drum l e n g t h  no t  less than 4,300 pounds. For s e l f - p r o p e l l e d  r o l l e r s  w i t h  . 
drums capab le  of being b a l l a s t e d  wi th  f l u i d ,  eaoh drum s h a l l  be equipped wi th  a t  
l e a s t  one p r e s s u r e - r e l i e f  va lve  and w i t h  a t  l e a s t  one s a f e t y  head. The s a f e t y  
head s h a l l  be e q u a l  t o  union t y p e  s a f e t y  heads equipped wi th  r u p t u r e  d i s c s  
s u i t a b l e  f o r  r u p t u r i n g  p r e s s u r e s  between 50 and 75 p s i  as manufactured by t h e  F i k e  
Metal  P roduc t s  Corpora t ion ,  Blue Spr ings ,  Missour i .  The p r e s s u r e  r e l i e f  va lve  is 
a manually opera ted  va lve  and s h a l l  be opened p e r i o d i c a l l y .  Personnel  r e s p o n s i b l e  
f o r  opening p r e s s u r e - r e l i e f  va lves  s h a l l  be p e r i o d i c a l l y  i n s t r u c t e d  t o  a s c e r t a i n  
t h a t  valve openings are f r e e  from plugging t o  a s s u r e  t h a t  any p r e s s u r e  developed 
i n  r o l l e r  drums is r e l e a s e d  at eaoh i n s p e c t i o n .  For  s e l f - p r o p e l l e d  r o l l e r s  i 
which s t e e r i n g  i g  accomplished through t h e  use  of  rubber - t i r ed  wheels, t h e  ti 



pressure s h a l l  not exceed 40 psi .  The use of t h e  compactor s h a l l  be discontinued 
i f  t h e  t i r e s  l eave  r u t s  t h a t  prevent uniform compaction by t h e  tamping r o l l e r  and 
the s u b s t i t u t i o n  of a p p r o p r i a t e  towed tamping r o l l e r s  may be d i r e c t e d  by the  
Contracting Officer .  When a se l f -propel led  r o l l e r  i s  provided with a dozer blade, 
coverages made with t h e  blade i n  operat ion s h a l l  not be counted a s  compaction 
coverages. Se l f -propel led  r o l l e r s  s h a l l  be opera ted  a t  a speed not t o  exceed 5.0 
mph. 

8.1.2 Vibratory Ro l l e r s .  Vibratory r o l l e r s  f o r  compacting pervious s h e l l  and 
t r a n s i t i o n  ma te r i a l  s h a l l  be equipped with a smooth s t e e l  compaction drum and 
s h a l l  be operated a t  a frequency of  v ib ra t ion  dur ing  compaction opera t ions  between 
1100 and 1500 vpm. Vib ra to ry  r o l l e r s  may be e i t h e r  rowed o r  se l f -propel led  and 
s h a l l  have an unsprung drum weight t h a t  i s  a minimum of 60 percent  of t h e  r o l l e r s '  
s t a t i c  weight. Towed r o l l e r s  s h a l l  have a t  l e a s t  90 percent  of t h e i r  weight 
t ransmit ted t o  the  ground through the  ccmpaction drum when t h e  r o l l e r  is standing 
i n  a l e v e l  pos i t i on  h i t ched  t o  t h e  towing vehic le .  R o l l e r s  f o r  compacting pervious 
s h e l l  and t r a n s i t i o n  m a t e r i a l  s h a l l  have a minimum s t a t i c  weight of 20,000 pounds, 
a minimum dynamic f o r c e  of 40,000 pounds when ope ra t ing  a t  11100 vpm, and an 
applied force  not l e s s  than 9,000 pounds per f o o t  of compaction drum length.  The 
l e v e l  of amplitude and v i b r a t i o n  frequency dur ing  compaction w i l l  be maintained 
uniform throughout the  embanbent  zone wi th in  which i t  is operat ing.  R o l l e r s  s h a l l  
be operated a t  speeds not  t o  exceed 1.5 miles  per  hour. The equipment manufacturer 
s h a l l  fu rn i sh  s u f f i c i e n t  da t a ,  drawings, and computation f o r  v e r i f i c a t i o n ' o f  the  
above s p e c i f i c a t i o n s ,  and t h e  charac ter  and e f f i c i ency  of t h i s  equipment s h a l l  be 
subject  t o  t h e  approval  of  t h e  Contract ing Off icer .  

8.1.3 Rubber-Tired R o l l e r s .  Rubber-tired r o l l e r s  s h a l l  have a minimum of four  
wheels equipped wi th  pneumatic t i r e s .  The t i r e s  s h a l l  be of such s i z e  and ply a s  
can be maintained a t  t i r e  pressures  between 80 and 100 pounds per squa re  inch  f o r  
a 25,000 pound wheel load during r o l l i n g  opera t ions .  The r o l l e r  wheels s h a l l  be 
located a b r e a s t  and be s o  designed t h a t  each wheel w i l l  c a r r y  approximately equal 
load i n  t r a v e r s i n g  uneven ground. The spacing of the  wheels s h a l l  be such t h a t  the 
dis tance between t h e  n e a r e s t  edges of ad jacent  t i r e s  w i l l  not  be g r e a t e r  than 50 
percent of the  t i r e  width  of a s i n g l e  t i r e  a t  t h e  opera t ing  pressure  f o r  a 25,000 
pound wheel load .  The r o l l e r  s h a l l  be provided with a body s u i t a b l e  f o r  b a l l a s t  
loading such t h a t  t h e  load  per wheel may be va r i ed ,  a s  d i r e c t e d  by t h e  Contract ing 
Of f i ce r ,  from 18,000 t o  25,000 pounds. The r o l l e r  s h a l l  be towed by a crawler- 
type t r a c t o r  a t  speeds not  t o  exceed 5 miles per hour. The cha rac te r  and 
eff icency of t h i s  equipment s h a l l  be s u b j e c t  t o  t h e  approval of t h e  Contract ing 
Officer.  

8.1.4 Power Tampers and Other Equipment. Compaction of ma te r i a l ,  i n  a reas  where 
it is imprac t icable  t o  use  a r o l l e r  s h a l l  be performed by t h e  ~ s e ~ a p p r o v e d  power 
tampers o r  rubbe r - t i r ed  front-end loaders .  6 

8.2 Core Mate r i a l  -. Afte r  a l a y e r  of core ma te r i a l  and 
has been dumped and spread, it s h a l l  be harrowed t o  break up and 

blend t h e  f i l l  m a t e r i a l s ,  and t o  obta in  uniform moisture d i s t r i b u t i o n .  Harrowing 
s h a l l  be performed wi th  a heavy d i s c  plow, or  o t h e r  approved harrow, t o  the  f u l l  
depth of t h e  l a y e r .  If two passes of t h e  harrow does not a c c m p l i s h  t h e  breaking 
up and blending of the  m a t e r i a l s ,  add i t iona l  passes  of the  harrow may be required,  
but i n  no case w i l l  more than th ree  passes of t h e  harrow on any one l aye r  be 
required f o r  t h i s  purpose. Discs t h a t  have been worn by more than 10 percent of 
t h e  d i s c  diameter  s h a l l  be replaced. When t h e  moisture content  and t h e  condit ion 
of the l a y e r  i s  s a t i s f a c t o r v .  the  lift s h a l l  be com~acted  bv not  l e s s  than 8 

Y complete passes of t h e  tamping r o l l e r  or  8 complete passes  of t h e  rubber- t i red 
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r o l l e r .  The use of towed tandem r o l l e r  drums t h a t  a r e  i n  t r u e  alinement s h a l l  
not be permitted. A pass s h a l l  c o n s i s t  of one movement of t h e  r o l l e r  over  t h e  
area t o  be compacted. Por t ions  of t h e  f i l l  which a r e  not  a c c e s s i b l e  t o  t h e  r o l l e r  
8 h a l i  be placed i n  4-inch l a y e r s  loose  measurement and compacted with power 
tampers t o  a  degree equal t o  t h a t  obtained on t h e  o t h e r  por t ions  of the  compacted 
f i l l  by r o l l i n g  as  spec i f i ed .  Dumping, spreading,  sp r ink l ing ,  and compacting may 
be performed a t  the same time a t  d i f f e r e n t  po in t s  along a  s e c t i o n  when t h e r e  is 
s u f f i c i e n t  area t o  permit t hese  ope ra t ions  t o  proceed simultaneously. When, i n  t h e  
prosecutioh of the work, excavation precedes f i l l  t o  such an ex ten t  t h a t  the 
ma te r i a l s  excavated cannot be placed d i r e c t l y  i n ' t h e  embankmemt, such m a t e r i a l s  
s h a i l  be s tockpiled a t  approved l o c a t i o n s  ad jacent  t o  t h e  work u n t i l  t h e i r  use is 
authorized. No addi t ional  payment w i l l  be made f o r  such  s t o c k p i l i n g  nor f o r  t h e  
reloading and hauling of  t h i s  ma te r i a l  t o  i ts  f i n a l  pos i t ion .  

8 . 3  Pervlous Shel l  and T r a n s i t i o n  F i l l .  After each l a y e r  of pervious s h e l l  and 
t r a n s i t i o n  material  has been dumped and spread ,  the  e n t i r e  su r face  of the  l a y e r  
s h a l l  be compacted by not  less than  8 complete passes  of t h e  v ib ra to ry  r o l l e r .  

8.4 Additional Roll ing f o r  Compaction. I f ,  i n  t h e  opinion of t h e  Contract ing ' 
Off ice r ,  t h e  desired compaction of any por t ion  of  t h e  embankment i s  not  secured by 
the minimum number of passes s p e c i f i e d ,  a d d i t i o n a l  complete passes s h a l l  be made 
over t h e  su r face  area of such designated po r t ion  u n t i l  t h e  des i red  compaction has 
been obtained. 

8.5 Gravel Drain. After each l a y e r  of gravel  d r a i n  ma te r i a l  has been dumped and 
spread t h e  e n t i r e  l aye r  s h a l l  be compacted t o  not  l e s s  than 85 percent  r e l a t i v e  
dens i ty  i n  accordance wi th  ASTM D 2049. 

8.6 Abutment-Embankment Contact. Core m a t e r i a l s  t o  a  d i s t ance  of a t  l e a s t  
10 f e e t  hor izonta l ly  from t h e  abutment-embanbent contac t  s h a l l  be compacted with 
a  front-end loader ,  power tampers or  o ther  approved equipment t o  a  minimum dens i ty  
Of 95 percent  of maximum dens i ty  a s  determined by ASTM D 698. 

9. MISCELLANEOUS FILL. Mater ia l  s h a l l  be placed i n  t h e  a reas  ind ica t ed  on the  
drawings o r  otherwise d i r e c t e d .  The fill s h a l l  be dumped and spread  i n  ho r i zon ta l  
l aye r s  not  t o  exceed 24 inches i n  thickness.  Compaction o t h e r  than t h a t  obtained 
by t h e  cont ro l led  movement of t h e  haul ing and spreading  equipment over  t h e  a rea  
w i l l  no t  be required. 

10. BACKFILL. 

10.1 General. No b a c k f i l l  o r  o t h e r  load s h a l l  be placed on o r  a g a i n s t  concrete  
sur faces  before exp i ra t ion  of t h e  minimum per iod  a f t e r  p lac ing  t h e  concrete  a s  
ind ica t ed  below: 

Walls and v e r t i c a l  faces  14 days 

Conduit 14  days o r  u n t i l  t h e  concre te  has 
a t t a i n e d  a s t r e n g t h  of  3,000 p s i  i n  
accordance with sec t ion:  CONCRETE 

Subsequent t o  14 days a f t e r  p l ac ing  concre te  i n  t h e  conduit  o r  o ther  buried 
s t r u c t u r e s ,  b a c k f i l l  o p e r a t i o n s  may be i n i t i a t e d  but no r o l l i n g  o r  haul ing 
equipment w i l l  be permitted t o  pass  over t h e  conduit  o r  buried s t r u c t u r e ,  or  
within 2 f e e t  of any p a r t  t he reo f .  During t h i s  period, b a c k f i l l  may be placed 
aga ins t  t h e  s ides  of t h e  conduit  and conduit  c o l l a r s  and t o  a  th ickness  of not 



Am I 
more than 2 f e e t  over the  t o p  of t h e  condu i t  o r  s t r u c t u r e .  Before passage of 
haul ing  and r o l l i n g  equipment o v e r  t h e  t o p  o f  t h e  condui t  o r  o the r  s t r u c t u r e  w i l l  
be permi t ted ,  t h e  depth of fill over  t h e  concre te  s h a l l  be s u f f i c i e n t  t o  permit  
such passage wi thout  inducing harmful stresses o r  v i b r a t i o n s  i n  t h e  s t r u c t u r e .  
The g ross  weight of any p iece  of equipment o r  t h e  combined weight of any 
combinations of equipment coupled t o g e t h e r ,  used t o  p l a c e ,  moisten and/or compact 
fill behind w a l l s  and over the  conduit '  s h a l l  not  exceed 35,000 pounds i n c l u d i n g  
dynamic f o r c e s  produced by v i b r a t i n g  equipment. 

10.2 Placement. B a c k f i l l  s h a l l  be p laced  i n  4-inch l a y e r s  and thoroughly 
compacted. Unless o therwise  d i r e c t e d ,  t h e  p l a c i n g  and compacting of a l l  b a c k f i l l  
ma te r i a l  and t h e  c o n t r o l  of its mois tu re  con ten t  s h a l l  conform t o  the  a p p l i c a b l e  
p rov i s ions  s p e c i f i e d  hereinbefore.  R o l l e r s  w i l l  no t  be permi t ted  t o  o p e r a t e  wi th in  
2 feet of s t r u c t u r e  wal ls ,  condu i t  s i d e s ,  o r  condui t  top. Within t h i s  r e s t r i c t e d  
a rea ,  and o t h e r  a r e a s  where r o l l e r s  cannot be used, t h e  ma te r i a l  s h a l l  be 
compacted by means of power tampers. F i l l  i n  back of wing w a l l s  s h a l l  be kept  at  
approximately t h e  same e l e v a t i o n s  as t h a t  of t h e  b a c k f i l l ,  g ravel  b l anke t s ,  
r i p r a p ,  o r  d e r r i c k  s t o n e  on t h e  o p p o s i t e  s i d e  of t h e  wall u n t i l  placement has  
reached t h e  maximum e l e v a t i o n  of t h e  m a t e r i a l s  t o  be placed on t h e  t o e  of t h e  
wall.  Drainage openings through w a l l s  s h a l l  be kept  open at  a l l  times. 

11. COMPACTION. B a c k f i l l  m a t e r i a l  s h a l l  be compacted t o  no t  l e s s  than 80 percent  
of r e l a t i v e  d e n s i t y  as determined by ASTM D W. 

12. SLIDES. I n  t h e  event of s l i d e s  i n  any p a r t  of t h e  embankment p r i o r  t o  f i n a l  
acceptance of the  work t h e  Con t rac to r  s h a l l  remove m a t e r i a l  from the  s l i d e  a r e a ,  
a s  d i r e c t e d ,  and s h a l l  r e b u i l d  such  p o r t i o n  of t h e  embankment. I n  c a s e  i t  i s  
determined t h a t  the  s l i d e  was caused through f a u l t  o r  negl igence  of the  Contrac tor  
t h e  removal and d i s p o s a l  of m a t e r i a l  and t h e  r e b u i l d i n g  of t h e  embankment s h a l l  be 
performed wi thout  c o s t  t o  the  Government; o therwise ,  t h i s  work w i l l  be pa id  f o r  a t  
t h e  a p p l i c a b l e  c o n t r a c t  u n i t  p r i c e s  f o r  borrow excava t ion  and compacted f i l l  o r  
b a c k f i l l .  

13. EMBANKMENT DEMONSTRATION FILL. P r i o r  t o  embankment cons t ruc t ion ,  t h e  
Contrac tor  s h a l l  cons t ruc t  a test  f i l l  t o  demonstrate  h i s  f i l l  p rocess ing  
opera t ions .  The test f i l l  s h a l l  demonst ra te  h i s  c a p a b i l i t y  o f  spreading,  d i s c i n g ,  
mois ture  cond i t ion ing  and r o l l i n g  o f  r e p r e s e n t a t i v e  samples of s u i t a b l e  embankment 
ma te r i a l s .  The purpose of t h e  demonst ra t ion  t e s t  f i l l  is  t o  provide q u a l i t y  
c o n t r o l  and q u a l i t y  assurance p rov i s ions .  The l o c a t i o n  of t h e  embankment 
demonstrat ion fill w i l l  be wi th in  t h e  S t a g e  I f i l l  area .  No s e p a r a t e  payment w i l l  
be made f o r  t h e  embankment demonst ra t ion  f i l l .  Payment w i l l  be made under t h e  
va r ious  items of embankment f i l ls .  
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STONE PROTECTION 
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1. Aoolicable Publicat ions 
2. t&.terials 
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4. Placement 
5. Sca le s  
6. Waybills and Delivery Tickets  

1. APPLICABLE PUBLICATIONS. The publicat ions l i s t e d  below form a p a r t  of t h i s  
spec i f ica t ion  t o  t h e  ex ten t  referenced. The publ ica t ions  a re  r e fe r r ed  t o  i n  t h e  
t e x t  by the basic  designat ion only. 

Soundness of Aggregates by Use of 
Sodium Su l fa t e  or  Magnesium Su l fa t e  

Spec i f i c  Gravity and Absorption of 
Coarse Aggregate 

Sieve o r  Screen Analysis of Fine and 
Coarse Aggregates 

Resistance t o  Abrasion of  Small S i ze  
Coarse Aggregate by Use of the  
Los Angeles Machine 

Resistance t o  Abrasion of Large S ize  
Coarse Aggregate by Use of t h e  
Los Angeles Machine 

2.1 Source and Material  Approval. The Contractor s h a l l  make a l l  arrangements, 
pay a l l  royal t ies ,  and secure  a l l  permits f o r  t h e  procurement, furn ish ing  and 
t ranspor t ing  of materials .  The sources from which t h e  Contractor proposes t o  
obta in  the  material  s h a l l  be se lec ted  and a sample submitted a  minimum of 45 days 
i n  advance of the time when the  mater ia l  w i l l  be required i n  the  work. Stone from 
a proposed source where explora tory  inves t iga t ions  and compliance t e s t  r e p o r t s  o r  
s a t i s f a c t o r y  service records a re  not a v a i l a b l e  w i l l  be t e s t ed  by t h e  Government 
fo r  qua l i ty  compliance. The Government w i l l  t e s t  one sample of each ma te r i a l  type 
a t  i ts  expense. I f  the ma te r i a l  f a i l s  t h e  t e s t s  or  i f  the Contractor d e s i r e s  t o  
u t i l i z e  more than one source,  add i t iona l  t e s t i n g  w i l l  be accomplished by t h e  
Government fo r  the sum of $1600.00 fo r  each sample tes ted .  The c o s t s  of such t e s t s  
w i l l  be deducted from payment due t h e  Contractor.  A l l  t e s t  samples (500 pounds 
minimum) s h a l l  be r ep resen ta t ive  of the  s tone source and s h a l l  be obtained by the  
Contractor under t h e  supervis ion  of t h e  Contract ing Off icer  and de l ivered  a t  t h e  
Contractor 's expense t o  t h e  South P a c i f i c  Division Laboratory, U.S. Army Engineer 
Division,  South Pac i f i c ,  Sausa l i to ,  Cal i forn ia .  I f  t h e  stone is obtained from more 
than one source, the s tone ,  a f t e r  placement, s h a l l  be uniform i n  appearance. The 
Contractor s h a l l  vary t h e  quarrying, processing, loading and placing opera t ions  t o  
secure the type and q u a l i t y  of s tone pro tec t ion  specif ied.  I f  t h e  s tone  being 
furnished by the  Contractor  does not f u l l y  meet a l l  t h e  requirements of these  
soec i f i ca t ions ,  the  Contractor  s h a l l  fu rn i sh  a t  no addi t ional  cos t  t o  the  
~bvernment ,  other  s tone meeting t h e  requirements of these spec i f i ca t ions .  ApproVal 
of  s tone from a source s h a l l  not be construed a s  a  waiver of t h e  r i g h t  of t h e  
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Government t o  r equ i re  the Contractor t o  furn ish  s tone which complies with these  
specif icat ions.  Mater ia l s  produced from loca l i zed  areas ,  zones or s t r a t a  w i l l  be 
rejected when such mater ia l s  do not comply with the  spec i f i ca t ions .  Stone of a 
su i t ab le  qual i ty  f o r  stone protect ion may be obtained from t h e  overs ize  ma te r i a l  
r e su l t ing  from processing the  pervious s h e l l  mater ia l  from the borrow area t o  
produce t r a n s i t i o n  material .  Processing o f  t h e  pervious s h e l l  mater ia l  w i l l  be 
required to  produce stone pro tec t ion  meeting the  requirements of t h i s  
spec i f ica t ion .  

2.1:1 Rock from any required excavation w i l l  not be s u i t a b l e  f o r  use a s  s tone 
protection. 

Qua l i ty  Compliance. Test r e s u l t s  and/or serv lce  records may be used t o  
dufi&Iivld the  a c c e p t a b i l i t y  of t h e  s tone pro tec t ion  mater ia l s .  I n  t h e  event 

compliance t e s t  r e p o r t s  and/or s e rv ice  records  a re  not ava i l ab le ,  t h e  mater ia l  
s h a l l  be subjected to  t h e  t e s t s  out l ined i n  these  spec i f i ca t ions  t o  determine its 
acceptabi l i ty  fo r  use i n  the work. I n  the  event s tone from a quarry is accepted 
based on serv ice  records,  samples of  t h e  a c t u a l  s tone used t o  determine t h e  record 
s h a l l  be taken and s h a l l  be subjected t o  the  t e s t s  out l ined i n  these  
spec i f ica t ions .  The t e s t  r e s u l t s  w i l l  form t h e  requirements f o r  s tone used i n  t h i s  
project.  Before a source of stone w i l l  be considered f o r  sampling and t e s t i n g ,  
one of the  following c r i t e r i a  must be met: 

a. A s u f f i c i e n t l y  developed quarry operat ion t o  demonstrate t h a t  an adequate 
quanti ty  of s tone is avai lab le  to  f u l f i l l  t h e  cont rac t  requirements; o r ,  

b. An exposed face plus s u f f i c i e n t  explora t ions  ( r e s u l t s  of which are  made 
avai lab le  t o  t h e  Government) to  demonstrate t h a t  an adequate quant i ty  of s tone is 
avai lab le  to  f u l f i l l  t h e  contract  requirements. 

2.3 Qua l i ty  Compliance Tests  f o r  Stone Protect ion.  Stone s h a l l  meet t h e  
following t e s t  requirements. 

Test Test Method Requirement 

Specif ic  Gravity (Bulk SSD) ASTM C 127 2.50 minimum ( 5 )  
Absorption ASTM C 127 2.0% maximum 
Wetting & Drying SPD Test  oedure P53 NO f r ao tu r ing  

10% max. l o s s  

(31 
Sodium Sul fa te  ASTM C 88 (4) 
Abrasion Loss ASTM C 535 50% max. l o s s  

In  addit ion t o  t h e  above t e s t s ,  the  s tone  s h a l l  be subjected t o  a petrographic and 
X-ray d i f f r a c t i o n  ana lys is .  The s tone must not contain any swell ing type Clay 
( i l l i t e  or montmorillonite).  

NOTE: ( 1 ) :  Test procedure wetting-and-drying t e s t s .  The i n i t i a l  s t e p  of the  t e s t  
is t h e  carefu l  examination of t h e  e n t i r e  sample and t h e  se l ec t ion  of 
representat ive t e s t  specimens. The piece should be l a rge  enough t o  produce two cut  
s l abs ,  1 inch t h i c k  (2 1/4 inch) with a minimum su r face  area  of 30 square inches 
on one s ide.  Two chunks approximately t h r e e  by four inches a re  also,chosen. The 
s labs  and chunks a r e  carefu l ly  examined under a low-power microscope and a l l  
v i s i b l e  surface f e a t u r e s  are noted and recorded. The specimens are then oven dr ied  
a t  140 degrees F., f o r  e ight  hours, cooled and weighed t o  t h e  neares t  tenth of a 
gram. The t e s t  specimens are  photographed t o  show a l l  su r face  f ea tu res  before t h e  
test. The chunks and s l a b s  a re  then subjected t o  f i f t e e n  cycles  of wetting and 
drying. One s l a b  and one chunk a re  soaked i n  f resh  t a p  water,  t h e  o the r  s l a b  and 
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chunk are  soaked i n  s a l t  water prepared i n  accordance with ASTM D 1141. Each cycle 
cons i s t s  of soaking f o r  s ix t een  hours a t  room temperature and then  drying i n  an 

i:&ven. fo r i e igh t  $fiours~:at~:l40:,~+grees F. After each cycle the  specimens a r e  examined 
with the  low-power microscope t o  check f o r  opening or  movement o f  f r a c t u r s ,  
f lak ing  along edges, swell ing of c l ays ,  softening or  rock su r face ,  heaving of 
micaceous minerals,  breakdown of matr ix material  and any o t h e r  evidence of 
weakness developing i n  the  rock. The cycle  i n  which any of these  a c t i o n  occurs is  
recorded. After f i f t e e n  cyc les ,  t h e  s l a b s  and chunks a re  again c a r e f u l l y  examined 
and a l l  changes i n  the  rocks a re  noted and recorded. The t e s t  specimens together  
with a l l  f lakes  or p a r t i c l e s  which come of f  during t h e  t e s t  a r e  oven dr ied ,  
weighed and photographed. 

NOTE: (2): The test s h a l l  be made on 50 p a r t i c l e s  each weighing 1000 grams, +20 
grams, i n  l i eu  of t h e  gradat ion given i n  C 88. 

NOTE: ( 3 ) :  Weakening and l o s s  of indiv idual  surface p a r t i c l e s  is permissible 
unless  bond of t h e  su r face  g ra ins  so f t ens  and causes general d i s i n t e g r a t i o n  of t h e  
surface material .  

NOTE: (4): Sandstones which have a l o s s  g r e a t e r  than the spec i f i ed  l i m i t  w i l l  be 
accepted i f  t h e  Contractor demonstrates t h a t  the  rock has a s a t i s f a c t o r y  serv ice  
record. 

NOTE: (5)  Vesicular s tone with s p e c i f i c  g r a v i t i e s  (Bulk SSD) between 2.20 and 
2.50 and absorpt ion values between 2.0 and 4.0 percent w i l l  s a t i s f y  these  t e s t i n g  
requirements. No more than 15 percent of  t h i s  stone s h a l l  be placed on the  grade 
or i n  local ized areas  on t h e  grade. 

2.4 Gradation Sampling and Test ing f o r  Stone Protect ion s h a l l  be performed by an 
approved t e s t i n g  labora tory  on samples se l ec t ed  by the  Contract ing Officer .  The 
Government reserves the r i g h t  t o  perform check t e s t s  and t o  use t h e  Contractor 's  
sampling and t e s t i n g  f a c i l i t i e s  t o  make t h e  t e s t s .  Each sample s h a l l  cons is t  of 
not l e s s  than f i v e  tons  of mater ia l s  and s h a l l  be se lec ted  a t  random from stone 
t h a t  has been placed on t h e  embankment. One gradation t e s t  is required a t  t h e  
beginning of production p r i o r  t o  de l ivery  of s tone t o  the p ro jec t  and a minimum of 
one addi t ional  t e s t  f o r  each 10,000 tons  of material  placed. A l l  sampling and 
gradat ion t e s t s  performed by the  Contractor  s h a l l  be under the  supervision of the  
Contracting Of f i ce r .  

2.5 Gradation. 

2.5.1 General. A l l  po in ts  on ind iv idua l  grading curves s h a l l  be between t h e  
boundary limits a s  defined by smooth curves drawn through spec i f i ed  grading l i m i t s  
p lo t ted  on a mechanical ana lys i s  diagram. The individual  grading curves s h a l l  not 
e x h i b i t  abrupt changes i n  s lope denoting s k i p  grading or  s ca lp ing  of c e r t a i n  
s i z e s .  Specified grading of a l l  mater ia l  s h a l l  be met both a t  the  source and a s  
del ivered t o  t h e  pro jec t .  I n  addi t ion ,  ma te r i a l  not meeting t h e  required grading 
due t o  segregat ion o r  degradation during placement s h a l l  be re jec ted .  I f  t e s t  
r e s u l t s  show t h a t  s tone does not meet t h e  required grading, t h e  hauling operat ion 
w i l l  be stopped immediately and w i l l  not  resume u n t i l  processing procedures a re  
adjusted and a gradat ion t e s t  is completed showing gradation requirements a r e  met. 
A 1 1  gradation t e s t s  s h a l l  be a t  the  expense of the Contractor.  



2.5.2 
tes ted  

2.5.3 
below: 

Type 111 stone s h a l l  be 
i n  accordance with ASTM 

Sieve Size 

6 inch 
.- 4 inch - 

1 1/2 inch . .  
3/4 inch 

, . 
Type I stone s h a l l  be 

Weight of Individual  P ieces  Percent Smaller 
(pounds) (By Weight) 

2'5.4 Type I1 Stone s h a l l  be reasonably well-graded within t h e  limits s p e c i f i e  
below: 

Weight of Individual  Pieces Percent Smaller 
(pounds) (By Weight) 

3. FOUNDATION PREPARATION. Areas on which s tone is t o  be placed s h a l l  be trimme 
and dressed t o  conform t o  c ross  sec t ions  indicated o r  d i r ec t ed ,  within a 
allowable tolerance of plus or minus one inch from t h e  t h e o r e t i c a l  s lope l i n e s  an 
grades. Where such areas  a re  below t h e  allowable minus to lerance  l i m i t  they s h a l  
be brought to  grade by f i l l i n g  with ma te r i a l  s i m i l a r  t o  t h e  adjacent material  an 
well compacted, or  by f i l l i n g  with apprpved ma te r i a l ,  and no addi t ional  paymen 
w l l l  be made f o r  any mater ia l  t hus  required. Immedlately p r io r  to  placing t h  
s tone,  the prepared base s h a l l  be inspected by t h e  Contracting Off icer  and n 
ma te r i a l  s h a l l  be placed thereon u n t i l  t h a t  a rea  has been approved. 

well  graded between t h e  l imits specif ied below when 
C 136. 

Percent F ine r  (by Weight) 

100 
60-100 
30-60 
15-40 
5-20 
0-10 

reasonably well graded within t h e  limits spec i f i ed  
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4. PLACEMENT. 

w 

I 

4.1 Stone s h a l l  be spread uniformly on the  prepared base,  i n  a manner t o  produc 
a reasonably well-graded mass with t h e  minimum prac t i cab le  percentage of voids 
and s h a l l  be constructed t o  the l i n e s  and grades ind ica t ed  o r  directed.  

6.2 Stone s h a l l  be placed t o  its f u l l  course th ickness  i n  one operat ion and i n  
manner to  avoid d isp lac ing  the underlying mater ia l .  Method of placement s h a l l  b 
submitted t o  Contracting Off icer  f o r  approval p r i o r  t o  commencement of placemen 
operat ions.  The Contractor s h a l l  maintain the  s tone  p ro tec t ion  u n t i l  accepted an 



. any material  displaced by any cause s h a l l  be replaced a t  h i s  expense t o  t h e  l i n e s  
and grades shown on t h e  drawings. Se l f  propelled equipment s h a l l  not be used on 

> ' *  C 

I t he  embankment '&lopes .and/or"~. toe  slopes. Hand placing, bar r ing ,  o r  placing by 

'a crane w i l l  be required only t o  the  ex tent  necessary t o  secure t h e  r e s u l t s  
spec i f ied .  Placing s tone by dumping i n t o  chutes or  by s imi l a r  methods l i k e l y  t o  
cause segregation w i l l  not permitted. A to le rance  of plus or  minus 2 inches from 
the indicated slope l i n e s  and grades w i l l  be allowed i n  t h e  f inished sur face ,  for  
Type I stone and a to lerance  of p lus  3 inches t o  minus 0 i q a h e ~  C o r T y p e ~  $qcn~, 

except t ha t  e i t h e r  extreme of such to lerance  s h a l l  no t  be continuous over an 
area grea ter  than 200 square f e e t .  

5. SCALES sha l l  be s tandard t ruck  s c a l e s  of t h e  beam type. The s c a l e s  s h a l l  be of 
s u f f i c i e n t  s i z e  and capaci ty  t o  accomcdate a l l  t rucks used i n  hauling t h e  
material .  Scales s h a l l  be t e s t e d ,  approved, and sealed by an in spec to r  of the  
S t a t e  Inspection Bureau charged with s c a l e s  inspect ion within t h e  s t a t e  i n  which 
the  pro jec t  is  located. Sca le s  sha'il be ca l ibra ted  and resealed a s  of ten  a s  
necessary t o  insure  continuous accuracy. The necessary number of standard weights 
fo r  t e s t i n g  the s c a l e s  s h a l l  be on hand at a l l  t imes and, i f  an o f f i c i a l  
inspec t ion  bureau of t h e  s t a t e  is not ava i l ab le ,  the  s c a l e s  w i l l  be t e s t e d  by t h e  
Contracting Officer.  

6. WAYBILLS AND DELIVERY TICKETS. Copies of waybills o r  de l ivery  t i c k e t s  s h a l l  
be submitted to  the  Contract ing Off icer  during the  progress of t h e  work. Before 
t h e  f i n a l  statement is allowed, the Contractor s h a l l  f i l e  with the  Contracting 
Of f i ce r  c e r t i f i e d  waybil ls  and/or c e r t i f i e d  de l ivery  t i c k e t s  f o r  a l l  s tone 
a c t u a l l y  used i n  the  cons t ruc t ion  covered by the  contract .  



SECTION 2H 

AGGREGATE BASE 

Index 

Applicable Publicat ions 
Materials 
Sampling and Testing 
Equipment 
Operation of P i t s  or  Quarr ies  
Weather Limitations 
Preparat ion of Underlying Surface 
Grade Control 

Mixing and Placing Materials 
Layer Thickness 
Compaction 
Edges of Base Course 
Smoothness Test 
Thickness Control 
Maintenance 
Waybills and Delivery Tickets  

1. APPLICABLE PUBLICATIONS. The publicat ions l i s t e d  below form a pa r t  of t h i s  
spec i f ica t ion  t o  the extent  referenced. The publications a re  referred t o  i n  the  
t ex t  by the  basic  designation only. 

1.1 American Society for  Testing and Materials  (ASTM) Publications. 

Materials  Finer  than No. 200 (75-M) 
Sieve i n  Mineral Aggregates by 
Washing 

Speci f ic  Gravity and Absorption of 
Coarse Aggregate 

Specif ic  Gravity and Absorption of 
Fine Aggregate 

Resistance t o  Abrasion of  Small Size 
Coarse Aggregate by Use of the Los 
Angeles Machine 

Sieve or  Screen Analysis of  Fine and 
Coarse Aggregates 

D 75-71 Sampling Aggregates 

D 422-63 Part icle-Size Analysis of S o i l s  

D 423-66 ( R  1972) Liquid L i m i t  of  S o i l s  

D 424-59 (R 1971) P l a s t i c  L i m i t  and P l a s t i c i t y  Index of 
S o i l s  

Density of S o i l  I n  Place by t h e  
Sand-Cone Method 

Moisture-Density Relations of  S o i l s ,  
Using 10-lb. (4.5-kg) Rammer and 
18-in. (457-mm) Drop 

Sieves f o r  Testing Purposes 



2. MATERIALS. Aggregates s h a l l  cons is t  of crushed stone or s l ag ,  cruahed gravel ,  
angular sand, s o i l ,  or  c ther  scund, durable, approved mater ia l s  processed and 
blended or na tura l ly  ccmbined. Aggregates s h a l l  be durable and sound, f r ee  from 
lumps and b a l l s  of c lay ,  organic matter ,  object ionable coat ings,  and c the r  foreign 
material.  It s h a l l  be the  r e spons ib i l i t y  of the  Contractor to  obtain mater ia l s  
t h a t  w i l l  meet the  requirements spec i f ied  herein and t h a t  can be constructed t o  
meet the grade and smoothness requirements spec i f ied  herein a f t e r  a$ l  compaction 
requirements have been ccmpleted. The material  retained on a No. 4 s ieve  s h a l l  be 
known a s  coarse aggregate, and the material  passing the  No. 4 s ieve  s h a l l  be known 
as  binder material .  

2.1 Coarse Aggregate conforming t o  the  requirements spec i f ied  above s h a l l  have a 
percentage of wear not t o  exceed 50 percent a f t e r  500 revolutions. Slag s h a l l  be 
an air-cooled blast-furnace product having a dry weight of not l e s s  than 65 pounds 
per cubic foot.  Coarse aggregate s h a l l  cons i s t  of angular fragments reasonably 
uniform i n  densi ty and qual i ty .  The amount of f l a t  and elongated p a r t i c l e s  s h a l l  
not exceed 30 percent. A f l a t  p a r t i c l e  is one having a r a t i o  of width t o  
thickness grea ter  than 3, and an elongated p a r t i c l e  is one having a r a t i o  of 
length to  width grea ter  than 3. 

2.1.1 Coarse aggregate retained on each s ieve  specif ied s h a l l  contain a t  l e a s t  50 
percent by weight of crushed pieces having two or  more f resh ly  fractured faces  
with %he area of each face being a t  l e a s t  equal to  75 percent of the  smallest  
midsectional area of the  piece. When two f r ac tu res  a re  adjacent ,  t h e  angle 
between the planes of the f rac tures  must be a t  l e a s t  30 degrees t o  count a s  two 
fractured faces. 

2.2 Binder Material s h a l l  ccns i s t  of screenings, angular sand, s o i l ,  or  c the r  
f ine ly  divided mineral matter prccessed or na tura l ly  ccmbined with the  coarse 
aggregate. Liquid-limit and plast ici ty- index requirements s t a t ed  herein s h a l l  
apply t o  any component t h a t  is blended t o  meet t h e  required gradation and s h a l l  
a l so  apply to  the completed course. The portion of any component or of the 
completed course passing t h e  No. 40 s ieve  s h a l l  be e i t h e r  nonplastic or s h a l l  have 
a l iquid  l i m i t  not g rea t e r  than 25 and a p l a s t i c i t y  index not grea ter  than 5. 

2.3 Gradation requirements spec i f ied  herein s h a l l  apply t o  t h e  ccmpleted base 
course, and it s h a l l  be the  r e spons ib i l i t y  of the Contractor t o  obtain mater ia l s  
t h a t  w i l l  meet t h e  gradat icn requirements a f t e r  mixing, placing, compacting, and 
c the r  operations. The aggregates s h a l l  be continuously graded within t h e  limits 
spec i f ied  below: 

Sieve Size 
Percentage by Weight Passing 

Square-Mesh Sieve 

1-1/8 
No. 4 
No. 8 
No. 30 
No. 200 

The values a r e  based on aggregates of uniform s p e c i f i c  gravi ty ,  and the  
percentages passing the  various s ieves  a re  subject  t o  appropriate correct ion by 
the  Contracting Officer  when aggregates of varying s p e c i f i c  g r a v i t i e s  a re  used. 

3. SAMPLING AND TESTING s h a l l  be by and a t  the  expense of the Contractor. 



3.1 Samples s h a l l  be t h e  s i z e  required and s h a l l  be taken by the  Contractor. 
Copies of t e s t  r e s u l t s  s h a l l  be submitted fo r  approval 14 days p r io r  t o  s t a r t i n g  
the work, and t h e r e a f t e r  a t  regular  i n t e r ~ l s  during production a s  specif ied 
here inaf te r .  These samples s h a l l  be obtained a t  t h e  source, from t e s t  p i t s ,  
borings, t rucks,  s tockpi les ,  o r  from other  designated locat ions.  Samples for  
material  gradat ion,  l iquid-l imit  determination, and plast ici ty- index t e s t s  s h a l l  
be taken i n  conformance with ASTM D 75. After the  mater ia l  has been placed and 
compacted, samples fo r  densi ty tests s h a l l  be taken as spec i f ied  i n  ASTM D 1556, 
and addi t ional  samples for  gradat ion,  l iqu id- l imi t ,  and plast ici ty- index tests 
s h a l l  be taken by an appropriate  method. Where deemed necessary, t h e  sampling 
w i l l  be supervised by the Contracting Officer .  The Contractor s h a l l  arrange h i s  
work so t h a t  sampling and t e s t i n g  may be performed witho~it  in te r rupt ion .  

3.2 Tests. 

3.2.1 Aggregate Gradation. Aggregate gradation s h a l l  be determined i n  accordance 
w i t h  ASTM C 117, C 127, C 128, C 136, and D 422. Sieves s h a l l  conform t o  ASTM E 
11. 

3.2.2 Liquid Limit s h a l l  be determined i n  accordance with ASTM D 423. 

3.2.3 P l a s t i c i t y  Index s h a l l  be determined i n  accordance with ASTM D 424. 

3.2.4 Wear Test s h a l l  be made i n  conformance with ASTM C 131. 

3.2.5 Field-In Place Density s h a l l  be determined i n  accordance with ASTM D 
1556. Moisture-density r e l a t i o n s  s h a l l  be establ ished i n  the  laboratory i n  
accordance with ASTM D 1557, method D. 

3.3 Testing Frequency. Results of  tests to determine p a r t i c l e  shape, presence of 
object ionable coatings and foreign matter ,  percentage of  wear, f r a c t u r e  count,  
gradat ion,  l iqu id- l imi t ,  plast ici ty- index,  s p e c i f i c  gravi ty ,  and other  
spec i f i ca t ion  requirements f o r  determination of t h e  acceptabi l i ty  of t h e  source 
s h a l l  be submitted for  approval a t  l e a s t  7 days pr ior  t o  s t a r t i n g  of manufacture 
of  t h e  base course material .  Production t e s t i n g  fo r  material  gradat ion,  l iqu id  
l i m i t ,  and p l a s t i c i t y  index s h a l l  be performed a t  regular  i n t e rva l s  with a t  l e a s t  
one t e s t  being made fo r  each 500 cubic yards or  f r ac t ion  thereof ,  of  mater ia l  
produced and r e s u l t s  s h a l l  be submitted on a d a i l y  basis.  Deviations from 
spec i f ica t ion  requirements s h a l l  be corrected immediately upon discovery. After 
the  material  has been placed and compacted, one f i e l d  densi ty t e s t  for  each 1,000 
square yards or  f r ac t ion  thereof of f inished base course and one addi t ional  
gradat ion,  l iqu id- l imi t ,  and p l a s t i c i t y  index t e s t  for  each 3,000 square yards of 
base course or  f r ac t ion  thereof s h a l l  be performed. Maximum-density moisture 
r e l a t i o n s  s h a l l  be establ ished fo r  each 1,000 cubic yards of base course 
material.  The loca t ion  of  t h e  after-placement tests s h a l l  be a s  directed.  One 
copy of densi ty data  l e s s  dry weight determinations s h a l l  be provided on t h e  day 
each t e s t  is taken. The completed t e s t  repor t  s h a l l  be provided with t h e  
Contractor Qua l i ty  Control Report on the following work day. Results of a l l  t e s t s  
made s h a l l  be submitted fo r  approval on a da i ly  bas is  and subsequent paving 
operat ions s h a l l  not commence u n t i l  f inal  approval has been obtained. Fai lure of 
any t e s t  s h a l l  be reported verbally,  by the  most expeditious means and followed 
promptly by wr i t ten  report.  Contractor f i e l d  operat ions s h a l l  immediately r e f l e c t  
cor rec t ive  measures. For every f a i l i n g  t e s t ,  r e t e s t i n g  a f t e r  completion of 
cor rec t ive  measures have been taken w i l l  be required. 



3.4 Approval of Materials.  The source of the material  s h a l l  be selected 14 days 
i n  advance of t h e  time mater ia l s  w i l l  be required i n  t h e  work. Tentative approval 
of the preliminary repor ts  submitted by the Contractor and the  source w i l l  be 
based on an inspect ion by t h e  Contracting Officer .  Tentative approval of t h e  
mater ia l s  w i l l  be based on test samples a s  specif ied herein. F ina l  approval of 
both t h e  source and the  materials  w i l l  be based on spec i f ied  t e s t s  performed on 
samples taken from the  completed and compacted base course. 

a 
4. EQUIPMENT. A l l  p lan t ,  equipment, and too l s  used i n  the  performance of t h e  
work covered by t h i s  sec t ion  w i l l  be subject  t o  approval by the Contracting 
Officer  before the  work is  s t a r t e d  and s h a l l  be maintained i n  sa t i s f ac to ry  working 
condition a t  a l l  times. The equipment s h a l l  be adequate and have the  capabi l i ty  
of producing the  required compaction, meeting grade cont ro ls ,  thickness cont ro ls ,  
and smoothness requirements a s  s e t  fo r th  herein and within the  specif ied time 
l i m i t s .  

5. OPERATION OF PITS OR QUARRIES. A l l  work involved i n  c lear ing ,  s t r ipp ing ,  and 
excavating i n  opening or  operat ion of p i t s  or  quar r ies  s h a l l  be performed by t h e  
Contractor. P i t s  or  quar r ies  s h a l l  be opened t o  expose ve r t i ca l  faces of deposi t  
t o  depths s u i t a b l e  f o r  working. Materials  excavated from p i t s  s h a l l  be obtained 
i n  successive ve r t i ca l  cuts  extending through a l l  exposed s t r a t a .  A l l  pockets or 
s t r a t a  of unsui table  mater ia l s  overlying or  occurring within the  deposit  s h a l l  be 
wasted a s  directed.  The methods of operating p i t s  or  quar r ies  and the  processing 
and blending of the  material  may be changed or modified by t h e  Contracting Office 
when necessary to  obtain material  conforming t o  the  spec i f ied  requirements. 
Quarr ies  s h a l l  be conditioned i n  agreement w i t h  the  l o c a l  laws or  au thor i t i e s .  

6. WEATHER LIMITATIONS. Aggregate base courses s h a l l  be constructed when the  
atmospheric temperature is above 35 degrees F. When the  temperature f a l l s  below 
35 degrees F., the contractor  s h a l l  pro tec t  a l l  a reas  of the completed aggregate 
base course, by approved methods, against  any detr imental  e f f ec t s  of freezing. 
Areas of completed aggregate base course damaged by freezing,  r a i n f a l l ,  o r  other  

a 
weather conditions s h a l l  be corrected t o  meet spec i f ied  requirements. 

7. PREPARATION OF UNDERLYING SURFACE. Pr ior  to  construct ing the  aggregate base 
course, t h e  previously constructed subgrade s h a l l  be cleaned of a l l  foreign 
substances. The surface of the subgrade s h a l l  be inspected by the  Contractor for  
adequate compaction and sur face  tolerances. The subgrade s h a l l  conform t o  
sect ion:  FILLS AND SUBGRADE PREPARATION. Ruts o r  s o f t ,  yielding spo t s  t h a t  may 
appear i n  t h e  subgrade, a reas  having inadequate compaction, and deviat ions of t h e  
surface from the requirements s e t  fo r th  there in ,  s h a l l  be corrected t o  l i n e  and 
grade and t o  a l l  spec i f i ca t ion  requirements. The f inished subgrade s h a l l  not be 
disturbed by t r a f f i c  or  other  operat ions and s h a l l  be maintained by the  Contractor 
i n  a s a t i s f a c t o r y  condition u n t i l  t h e  base course is placed. 

8. GRADE CONTROL. During construct ion the  l i n e s  and grades including crown and 
cross  slope indicated f o r  t h e  aggregate base course s h a l l  be maintained by means 
of l i n e  and grade s takes  placed by the Contractor at  t he  worksite i n  accordance 
w i t h  SPECIAL PROVISIONS of these  spec i f ica t ions .  

9. M I X I N G  AND PLACING MATERIALS. The mater ia l s  s h a l l  be mixed by the s tat ionary-  
plant ,  traveling-plant or  road-mix method and placed i n  such a manner a s  t o  obtain 
uniformity of the aggregate base course material  and a t  a uniform optimum moisture 
content f o r  compaction. The Contractor s h a l l  make such adjustments i n  mixing o r  
placing procedures or  i n  equipment a s  may be directed t o  obtain the  t rue  grades, 
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t o  minimize segregation and degradation, t o  reduce t o  acce lera te  l o s s  or  increase  
of water, and t o  i n s u r e  a s a t i s f a c t o r y  aggregate base course meeting a l l  t h e  
requirements of t h i s  spec i f ica t ion .  

10. LAYER THICKNESS. The compacted thickness of the aggregate base course s h a l l  
be a s  indicated. When a compacted l aye r  of 6 inches is indicated,  the  mater ia l  
may be placed i n  a s ing le  layer .  When a compacted layer  thickness of more than 6 
inches is indica ted ,  t h e  mater ia l  s h a l l  be placed i n  two l a y e r s  of approximately 
equal thickness.  

11. COMPACTION. Each layer  of the aggregate base course ( including shoulders) 
s h a l l  be compacted with approved compaction equipment. Water content s h a l l  be 
maintained a t  optimum or a t  the percentage specif ied during compaction. I n  places 
not accessible  t o  the  r o l l e r s ,  the  mixture s h a l l  be compacted with mechanical 
tampers. Compaction s h a l l  continue u n t i l  each layer  through the f u l l  depth is 
compacted to at l e a s t  100 percent of maximum densi ty.  The Contractor s h a l l  make 
such adjustments i n  r o l l i n g  or  f in ish ing  procedures a s  may be required t o  obtain 
t rue  grades, t o  minimize segregation and degradation, t o  reduce or  acce lera te  l o s s  
or  gain of water, and t o  insure  a s a t i s f a c t o r y  aggregate base course. 
Unsatisfactory mater ia l s  s h a l l  be reworked t o  produce a s a t i s f a c t o r y  mater ia l .  

12. EDGES OF BASE COURSE. Where the course is not placed between curbs or  
s imi lar  construct ion,  approved mater ia l  s h a l l  be placed along the  edges of  t h e  
aggregate base course i n  such quan t i t i e s  a s  w i l l  compact t o  the  thickness of the  
course being considered, or when t h e  course is being constructed. i n  two l aye r s ,  t o  
the thickness of each layer  of the course. Allow i n  each operation a t  l e a s t  a 1- 
foot  width of  t h e  shoulder t o  be ro l l ed  and compacted simultaneously with t h e  
r o l l i n g  and compacting of each layer  of the  base course, a s  directed.  

a 13. SMOOTHNESS TEST. The surface of each l aye r  s h a l l  not show any deviat ions i n  
excess of 3/8 inch when t e s t ed  with e i t h e r  a 10- or  12-foot s t ra ightedge  applied 
both p a r a l l e l  with and a t  r i g h t  angles  to t h e  cen te r l ine  of t h e  paved area.  
Deviations exceeding t h i s  amount s h a l l  be corrected by removing material  and 
replacing with new mater ia l ,  or  by reworking e x i s t i n g  material  and compacting, a s  
directed.  

14. THICKNESS CONTROL. The completed thickness of the  base course s h a l l  be 
within 1/2 inch, plus or  minus, of t h e  thickness indicated.  Thickness t e s t  s h a l l  
be made and recorded by the  Contractor. The thickness of the  base course s h a l l  be 
measured a t  i n t e r v a l s  i n  such manner t h a t  t h e r e  w i l l  be a thickness measurement 
fo r  a t  l e a s t  each 500 square yards of base course. The thickness measurement 
s h a l l  be made by t e s t  holes a t  l e a s t  3 inches i n  diameter through t h e  base 
course. Where the measured thickness of the base course is more than 1/2, inch 
de f i c i en t  i n  thickness,  the  Contractor,  a t  no addi t ional  expense t o  t h e  
Government, s h a l l  cor rec t  such areas  by scar i fy ing ,  addlng mixture of proper 
gradat ion,  reblading, and recompacting, a s  d i rec ted ,  Where t h e  measured thickness 
of the base course is more than 1/2 inch th icker  than t h a t  indicated,  it s h a l l  be 
considered a s  conforming with the  spec i f ied  thickness requirements plus 1/2 
inch. The average job thickness s h a l l  be the average of the job measurements 
determined as spec i f ied  above, but s h a l l  be within 1/4 inch of t h e  thickness 
indicated. 

15. MAINTENANCE. The Contractor s h a l l  maintain the  aggregate base course i n  a 
s a t i s f a c t o r y  condition u n t i l  t h e  completed work is accepted. 



16, WAYBILLS GND DELIVERY TICKETS, Copies of waybills o r  del ivery t ioketa  s h a l l  
be attaahed t a  the  Daily Contractor Qua l i ty  ControL Report fo r  the  day of 
del ivery,  Befare the  f i n a l  statemeqt is allowed, the  Contraotor s h a l l  f i l e  with 
the Contr4oting Offioer waybills and/or c e r t i f i e d  del ivery t i c k e t s  f o r  a l l  
amgragates ac tua l ly  uged i n  the oonstruotion covered by the  opqtraot. 

n u * * *  



SECTION 21 

PRIME COAT AND WEED KILLER 

Index 

1. Applicable Publicat ions 6. Equipment 
2. Bituminous Materials  7. Preparation of Surface 
3. Sampling and Testing 8. Weed K i l l e r  
4. Quanti ty  t o  be Applied 9. Application of Bituminous Material 
5. Weather Limitations 10. Waybills and Delivery Tickets  

1. APPLICABLE PUBLICATIONS. The publicat ions l i s t e d  below form a par t  of t h i s  
spec i f i ca t ion  t o  t h e  ex tent  referenced. The publicat ions a re  re fer red  t o  i n  t h e  
t e x t  by the basic  designation only. 

1.1 American Society fo r  Testing and Materials  (ASTM) Publications. 

Sampling Bituminous Materials 

Petroleum Measurement Tables 

D 2027-76 Liquid Asphalt (Medium-Curing Type) 

2. BITUMINOUS MATERIAL. The bituminous material  for  the  prime coat s h a l l  be 
l iquid  asphal t ,  conforming t o  ASTM D 2027, designation MC-70. 

a 3.  SAMPLING AND TESTING. 

3.1 Sampling. Samples of bituminous material ,  unless  otherwise spec i f ied ,  s h a l l  
be i n  accordance with ASTM D 140. 

3.2 Testing s h a l l  be the  r e spons ib i l i t y  of the Contractor. Testing s h a l l  be 
performed by an acceptable commercial t e s t i n g  laboratory or  by the Contractor on 
approval of the Contracting Officer .  Mater ia l s  s h a l l  be tes ted  t o  e s t ab l i sh  
compliance with t h e  spec i f ied  requirements. 

3 .3  Cer t i f ied  Laboratory Test Reports. Before de l ivery  of bituminous mater ia l s ,  
c e r t i f i e d  copies,  i n  t r i p l i c a t e ,  of t h e  t e s t s  spec i f ied  herein and i n  referenced 
publicat ions s h a l l  be submitted t o  and approved by the Contracting Officer.  The 
t e s t i n g  s h a l l  have been performed by an independent laboratory approved by t h e  
Contracting Officer.  

4. QUANTITY TO BE APPLIED. Bituminous material  for  the  prime coat s h a l l  be 
applied i n  q u a n t i t i e s  of  not less than 0.15 gal lon nore more than 0.4 gal lon per 
square yard of the surface t o  be primed. Application of prime coat s h a l l  be 
divided, i f  necessary, i n t o  2 appl ica t ions  t o  avoid flowing o f f  t h e  surface. The 
exact quan t i t i e s  which may be Varied t o  meet f i e l d  condit ions s h a l l  be determined 
by the  cont rac tor  and approved by t h e  Contracting o f f i c e r .  



5. WEATHER LIMITATIONS. The prime c o a t  s h a l l  be a p p l i e d  only  when t h e  prepared 
s u r f a c e  is dry  o r  c o n t a i n s  mois tu re  not  exceeding q u a n t i t y  t o  permit  uniform 
d i s t r i b u t i o n  and d e s i r e d  p e n e t r a t i o n s .  Prime c o a t  s h a l l  be  a p p l i e d  on ly  when t h e  
ambient temperature  is 50 degrees  F. o r  above and t h e  temperature  has  not  been 
below 35 degrees  F.  f o r  12 hours immediately p r i o r  t o  a p p l i c a t i o n .  

6. EQUIPMENT. 

6.1 General .  A l l  equipment, t o o l s ,  and machines, used i n  t h e  performance of  t h e  1 I 
work requ i red  by t h i s  s e c t i o n  s h a l l  be  s u b j e c t  t o  t h e  approval  of t h e  Cont rac t ing  1 
O f f i c e r  and s h a l l  be maintained i n  s a t i s f a c t o r y  working cond i t ion .  

6.2 Bituminous D i s t r i b u t o r  s h a l l  have pneumatic tires o f  such width  and number 
t h a t  t h e  load produced on t h e  base  s u r f a c e  s h a l l  n o t  exceed 650 pounds per  inch  of  
t i r e  width. The d i s t r i b u t o r  s h a l l  be des igned and equipped t o  d i s t r i b u t e  t h e  
bituminous m a t e r i a l  uniformly a t  even h e a t  on Var iable  widths o f  s u r f a c e  a t  
r e a d i l y  determined and c o n t r o l l e d  rates from 0.05 t o  2.0 g a l l o n s  per  square  yard 
wi th  a p ressure  range of 25 t o  75 pounds per  square  inch and wi th  an a l lowable  
v a r i a t i o n  not t o  exceed 5 p e r c e n t  from any s p e c i f i e d  rate. D i s t r i b u t o r  equipment 
s h a l l  inc lude  a s e p a r a t e  power u n i t  f o r  t h e  bitumen pump, f u l l  c i r c u l a t i o n  s p r a y  
b a r s ,  tachometer,  p r e s s u r e  gage,  volume measuring dev ices ,  adequate  h e a t e r s  f o r  
h e a t i n g  t h e  m a t e r i a l s  t o  t h e  proper a p p l i c a t i o n  temperature ,  a thermometer t o  show 
t h e  temperature  of t h e  tank c o n t e n t s ,  and a hose a t tachment  s u i t a b l e  f o r  app ly ing  
bituminous m a t e r i a l  t o  s p o t s  unavoidably missed by t h e  d i s t r i b u t o r .  The 
d i s t r i b u t o r  s h a l l  be equipped t o  c i r c u l a t e  and a g i t a t e  t h e  bituminous m a t e r i a l  
d u r i n g  t h e  h e a t i n g  p rocess .  

6.3 Heating Equipment f o r  S to rage  Tanks. Equipment f o r  h e a t i n g  bituminous 
m a t e r i a l  s h a l l  c o n s i s t  of  steam c o i l s  and equipment f o r  producing steam, s o  
designed t h a t  steam cannot g e t  i n t o  t h e  m a t e r i a l .  An armored thermometer wi th  a 
range from 40 t o  200 d e g r e s s  F. s h a l l  be f ixed  t o  t h e  t ank  s o  t h a t  t h e  temperature  
of  t h e  bituminous m a t e r i a l  may be read a t  a l l  times. 

a 
6.4 Brooms and Blowers s h a l l  be of t h e  power type  and s h a l l  be s u i t a b l e  f o r  
c l ean ing  prepared s u r f a c e s .  

7. PREPARATION OF SURFACE. Immediately before app ly ing  t h e  weed k i l l e r  and prime 
c o a t ,  a l l  l o o s e  material, d i r t ,  c l a y  or o t h e r  o b j e c t i o n a b l e  subs tance  s h a l l  be 
removed from t h e  s u r f a c e  by means o f  a power broom o r  blower supplemented wi th  
hand brooms. Af te r  t h e  c l e a n i n g  o p e r a t i o n  and p r i o r  t o  t h e  a p p l i c a t i o n  of t h e  
m a t e r i a l ,  an i n s p e c t i o n  of t h e  a r e a  t o  be t r e a t e d  s h a l l  be made by t h e  Cont rac to r  
t o  detemine its f i t n e s s  t o  r e c e i v e  t h e  m a t e r i a l .  The Cont rac t ing  O f f i c e r  s h a l l  be 
n o t i f i e d  24 hours i n  advance o f  a p p l i c a t i o n  of t h e  m a t e r i a l .  To a s s u r e  a uniform 
~ p r e n d  o r  t h e  m a t e r i a l ,  t h e  a r e a s  prepcared f o r  t r ea tment ,  if e x c e s s i v e l y  d r y ,  
s h a l l  be l i g h t l y  s p r i n k l e d  wi th  water immediately be fo re  t h e  a p p l i c a t i o n  as 
d i r e c t e d .  

8. WEED KILLER. A chemical weed k i l l e r  s h a l l  be a p p l i e d  t o  subgrade s u r f a c e s  o f  
a r e a s  t o  be paved p r i o r  t o  a p p l i c a t i o n  of t h e  prime coa t .  The weed k i l l e r  may be 
e i t h e r  a f i r e  r e t a r d a n t  non-corrosive,  water s o l u b l e  mixture  of sodium c h l o r a t e s  
and sodium b o r a t e s ,  o r  d r y ,  f r e e  f lowing borax. The sodium chlorate-sodium b o r a t e  
mixture  s h a l l  be app l i ed  i n  a water s o l u t i o n  a t  a rate t h a t  w i l l  y i e l d  a minimum 



of one pound of sodium chlora te  per 100 square f e e t  of t rea ted  surface. The 
equipment used f o r  appl ioa t ion  of t h e  so lu t ion  s h a l l  mechanically a g i t a t e  and 

0 
c i r cu la t e  the  so lu t ion  a t  a l l  times appl ica t ion  is i n  process. Borax s h a l l  be 
applied dry on a previously dampened subgrade a t  a r a t e  t o  y i e ld  t h e  equivalent of 
3 pounds of boron t r iox ide  (B203) per 100 square f e e t  of t r ea t ed  surface. After 
appl ica t ion  of the  borax, t h e  area s h a l l  be uniformly sprinkled with water. The 
quant i ty  of water applied i n  the so lu t ions  or  a f t e r  appl icat ion of dry borax s h a l l  
be a t  l e a s t  4 gallons per 100 square f e e t  of t r ea t ed  surface. 

9. APPLICATION OF BITUMINOUS MATERIAL. Inunediately following the  preparation of 
t h e  sur face ,  t h e  bituminous mater ia l  s h a l l  be applied by means of a bituminous 
d i s t r i b u t o r .  The bituminous mater ia l  s h a l l  be applied a t  a pressure within the  
range of 25 t o  75 pounds per square inch and i n  the  amounts a s  directed.  The 
bituminous material  s h a l l  be so applied t h a t  uniform d i s t r i b u t i o n  is obtained a t  
a l l  points of t h e  sur face  t o  be t rea ted .  Unless the  d i s t r i b u t o r  is equipped t o  . obtain sa t i s f ac to ry  r e s u l t s  a t  t h e  junction of the previous and subsequent 
appl ica t ions ,  bui lding paper s h a l l  be spread on the  surface of applied material  
for  a sufficient distance back from the  ends of each applciat ion so t h a t  flow from 
the  spray may be s t a r t e d  and stopped on the  paper, and a l l  sprayers  operate a t  
f u l l  force on the  surface to be t rea ted .  Immediately a f t e r  t h e  appl ica t ion ,  
building paper s h a l l  be removed and destroyed. Spots unavoidably missed by t h e  
d i s t r i b u t o r  s h a l l  be properly t rea ted  with bituminous material.  Following t h e  
appl ica t ion  of bituminous mater ia l ,  t h e  surface s h a l l  be allowed to  dry without 
being disturbed fo r  a period of not less than 48 hours, o r  longer a s  necessary t o  
a t t a i n  penetrat ion i n t o  t h e  foundation course and evaporation of t h e  vo la t i l e8  
from prime material .  The Contractor s h a l l  furnish and spread enough approved sand 
to  blot  up e f f e c t i v e l y  and cure any excess bituminous material .  The Contractor 
s h a l l  maintain the primed sur face  u n t i l  t h e  succeeding l aye r  of pavement is  placed 
by protect ing t h e  sur face  aga ins t  damage and by repa i r ing  and repriming de f i c i en t  
a reas  a t  no addi t ional  cos t  t o  the Government. No smoking, f i r e s ,  or  flames other  
than heaters  t h a t  a r e  a pa r t  of t h e  equipment s h a l l  be permitted without heat ing,  
d i s t r ibu t ing ,  or  t r ans fe r r ing  operat ions of bituminous material.  

9.1 Application Temperature s h a l l  be a s  d i rec ted  and s h a l l  provide an appl ica t ion  
viscosi ty between 40 and 120 cent i s t rokes ,  kinematic, or  20 and 60 seoonds, 
Saybolt-Purol. Application temperatures s h a l l  be within t h e  following ranges, 
except t ha t  appropriate  changes should be made when the  range of viscosi ty is 
raised or lowered. 

MC-70 120-190 degrees F. 

The temperature-viscosity re la t ionship  s h a l l  be furnished t o  the  Contracting 
Officer .  

10. WAYBILLS AND DELIVERY TICKETS. Copies of waybills o r  de l ivery  t i c k e t s  s h a l l  
be submitted during t h e  progress of t h e  work. Before t h e  f i n a l  statement is 
allowed, the Contractor s h a l l  f i l e  with the Contracting Officer c e r t i f i e d  waybills 
and/or c e r t i f i e d  de l ivery  t i c k e t s  f o r  a l l  bituminous material  ac tua l ly  used i n  t h e  
construct ion of pavement covered by t h i s  sec t ion  of the spec i f ica t ion .  The 
Contractor s h a l l  not removed bituminous mater ia l  from t h e  tank car  of s torage tank 
u n t i l  the i n i t i a l  outage and temperature measurements have been taken by the  
Contracting Officer;  nor s h a l l  the  Contractor r e l ease  t h e  car  or  s torage tank 
u n t i l  the f i n a l  outage has been taken by the Contracting Officer .  
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Index 

Appl i c a b l e  P u b l i c a t i o n s  
Descr ip t ion 
Aggregates 
Bituminous M a t e r i a l  
Aggregate Gradation 
Composition of  Mixture 
Mixing Plant  
Other Eqriipment 
Treatment of Underlying Surf ace  

10. Transpor ta t ion  of Bituminous 
Mate r i a l  

11. P lac ing  
12. Compaction of Mixture 
13. J o i n t s  
14. P r o t e c t i o n  of  Pavement 
15. Surface &quirements 
16. Sampling 

1. APPLICABLE PUBLICATIONS. The p u b l i c a t i o n s  l i sLed  below form a  p a r t  of  t h i s  
s p e c i f i c a t i o n  t o  t h e  e x t e n t  r e fe renced .  l'hc p u b l i c a t i o n s  a r e  r e f e r r e d  t o  i n  Lhe 
t e x t  by t h e  b a s i c  d e s i g n a t i o n  on ly .  

1.1 American Assoc ia t ion  of  S t a t e  Highway T r a n s p o r t a t i o n  O f f i c i a l s  (AASHTO) 
Standard.  

M 226-731 V i s c o s i t y  Graded Asphalt  Cement 

1.2 American Soc ie ty  f o r  Tes t ing  and M a t e r i a l s  (ASTM) P u b l i c a t i o n s .  

M a t e r i a l s  F ine r  Than No. 200 (75 um) 
Sieve i n  Mineral Aggregates by 
Washing 

S p e c i f i c  Gravi ty  and Absorption of 
Coarse Aggregate 

S p e c i f i c  Gravi ty  and Absorption of 
F i n e  Aggregate 

Sieve o r  Screen Analaysis  of Fine and 
Coarse Aggregates 

D 242-70 Mineral F i l l e r  f o r  Bituminous Pavinl: 
Mixtures 

Resis tance  t o  P l a s t i c  Plow of  
R i  tuminous Mixtures Using 
Marshall  Apparatus 

1.3 M i l i t a r y  Standard (Mil. Std.) .  

MIL-STD-62OA 
& Notice 1  

Test  Methods f o r  Bituminous Paving 
M a t e r i a l s  

2. DESCRIPTION. Asphal t  c o n c r e t e  i n d i c a t e d  a s  "A.C." o r  "P.M.S." s h a l l  c o n s i s t  
of f i n e  and c o a r s e  a g g r e z a t e s  and minera l  f i l l e r ,  i f  r e q u i r e d ,  uniformly mixed 

a w i t h  h o t  bituminous m a i e r i a l ,  and placed and compacted on a  prepared base- course  
subgrade.  
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3. AGGREGATES s h a l l  cons is t  of crushed stone,  crushed s l a g ,  crushed or  uncrushed 
gravel ,  screenings, sand, and mineral f i l l e r .  Aggregates s h a l l  have a 
s a t i s f a c t o r y  service record i n  bituminous pavement construction. The source 
selected s h a l l  be approved by the  Contracting Officer.  Material passing t h e  No. 
200 sieve s h a l l  be known a s  mineral f i l l e r .  Mineral f i l l e r  s h a l l  oonform t o  ASTM 
D 242. The combined aggregates and mineral f i l l e r  s h a l l  meet the  requirements of 
subsequent paragraphs e n t i t l e d  AGGREGATE GRADATION and COMPOSITION OF MIXTURE. 

4. BITUMINOUS MATERIAL t o  be mixed with the  mineral aggregates s h a l l  be asphal t  
cement conforming t o  AASHTO M226, v iscos i ty  grade AR-80 Table 3. 

5. AGGREGATE GRADATION. The aggregate gradat ion a s  determined by ASTM C 117 and 
C 136 and a s  selected by the Contracting Officer  s h a l l  conform t o  one of the 
following: 

Sieve Openings 

1 inch 
3/4 inch 
1/2 inch 
3/8 inch 
No. 4 
No. 8 
No. 50 
No. 200 

Percentage by Weight, Passing 
a b 

100 100 
97-100 80-100 
95- 100 65-85 
70-90 55-75 
50-75 40-60 
35-65 25-45 
20-40 10-30 

2-8 2-8 

6. COMPOSITION OF MIXTURE. 

6.1 Job-Mix Formula s h a l l  be submitted by the  Contraotor, and no bituminous 
mixture s h a l l  be manufactured u n t i l  it has been approved. The formula w i l l  
ind ica te  the percentage of each s ieve  f r ac t ion  of aggregate,  percentage of 
asphal t ,  and temperature of t h e  mixture a s  discharged from the  mixer. The 
percentage of asphal t  i n  the job-mix formula w i l l  be between 5.5 percent and 6.5 
percent fo r  mix a ,  4.0 percent and 5.5 percent fo r  mix b. Samples of t h e  
aggregates and asphal t  s h a l l  be submitted for  approval with the job-mix formula. 

6.2 Test Propert ies  of Bituminous Mixtures. The apparent spec i f i c  gravi ty ,  a s  
determined by ASTM C 127 and C 128, s h a l l  be used i n  computing the  voids t o t a l  mix 
and voids f i l l e d  with bitumen, and the  mixture s h a l l  meet t h e  following 
requirements a s  determined by ASTM D 1559. 

Test Property 50-Blow Compaction 
S t a b i l i t y ,  minimum, pounds 500 
Flow, maximum, 1/100-inch 20 
Voids t o t a l  mix, percent 3-5 
Volds f l  llfal w l t h  bltumnn, percent 75-85 

6. Str ipping of Aggregates. I f  the index of retained s t a b i l i t y  of the job-mix 
formula is l e s s  than 75 tes ted  i n  accordance with Method 104 of  MIL-STD-620, t h e  
aggregates s h a l l  be rejected or  t rea ted  by one of the following procedures: 

(1 ) Addition of heat-s table  addi t ives  t o  bitumen. 

(2)  Addition of hydrated lime, or  other  cementitious material  containing free 
lime, a s  a portion of the  mineral f i l l e r .  



7. M I X I N G  PLANT s h a l l  be a weigh-batch o r  continous-mixing type approved by the  
Contracting Off icer  and operated so a s  t o  produce a mixture within t h e  Job-mix 
formula. 

8. OTHER EQUIPMENT. 

8.1 Bituminous-Material Spreaders s h a l l  be self-propel led,  capable of producing a 
finished su r face  conforming t o  t h e  smoothness requirements spec i f i ed  
hereinafter .  The use of a spreader  t h a t  leaves  indenta t ions  o r  o ther  
objectionable i r r e g u l a r i t i e s  i n  t h e  f resh ly- la id  mix w i l l  not be permitted. 

8.2 Blowers and Brooms s h a l l  be of the  power type s u i t a b l e  for  cleaning the  
sur face  t o  be paved. 

, . 
8.3 Saw s h a l l  be of the  power type, capable of rapidly cu t t ing  pavement and 
trimming j o i n t s  and edges of pavement. 

8.4 Small Tools ava i l ab le  on the work s h a l l  cons i s t  of the  following: rakes,  
l u t e s ,  shovels,  tampers, smoothing i r o n s ,  pavement c u t t e r s ,  portable hea te r  f o r  
heating small t o o l s ,  wood sandals  and stilt sandals  of standard type,  and o ther  
srhall tools  a s  may be required. 

8.5 Steel-Wheel Rollers  s h a l l  be se l f -propel led ,  +wheel ( t r i c y c l e )  and/or tandem 
type, weighing not l e s s  than 20,000 pounds each. The r o l l e r s  s h a l l  have 
adjus table  wheel scrapers ,  water tanks,  and sp r ink l ing  apparatus t o  keep the  
wheels s u f f i c i e n t l y  wet t o  prevent t h e  bituminous mixture from s t i ck ing  t o  t h e  
wheels. Rollers  s h a l l  be capable of revers ing  without backlash and s h a l l  be f r ee  
from worn par t s .  Roller  wheels s h a l l  not have f l a t  or  p i t t e d  areas  or  pro jec t ions  
tha t  w i l l  leave marks i n  the pavement. a 8.6 Pneumatic-Tired Rol le rs  s h a l l  be self-propel led and s h a l l  cons i s t  of two 
ax le s  on which a r e  mounted mult iple  pneumatic-tired wheels i n  such manner t h a t  the  
r ea r  group of wheels w i l l  not. follow i n  the  t r acks  of the forward group but spaced 
t o  give e s s e n t i a l l y  uniform coverage with each pass. Axles s h a l l  be mounted i n  a 
r i g i d  frame provided with a loading platform or  body s u i t a b l e  for  b a l l a s t  loading. 
Ti res  s h a l l  be smooth and capable of being i n f l a t e d  t o  a t  l e a s t  90 ps i .  
Construction of r o l l e r  s h a l l  be such t h a t  each wheel can be loaded t o  a minimum of 
4,500 pounds. 

9. TREATMENT OF UNDERLYING SURFACE. P r i o r  t o  laying a bituminous course, t h e  
underlying su r face  s h a l l  be cleaned of loose  and fore ign  matter  by sweeping with 
power sweepers, power brooms, and hand brooms, a s  d i rec ted .  The su r face  t o  be 
paved s h a l l  rece ive  a prime coat  conforming t o  t h e  requirements of t h e  sec t ion :  
PRIME COAT AND WEED KILLER. 

10. TRANSPORTATION OF BITUMINOUS MIXTURE. The bituminous mixture s h a l l  be 
transported from t h e  mixing p lant  t o  t h e  s i t e  i n  t rucks  having t i g h t ,  c lean ,  
smooth bodies with a minimum coat ing of concentrated so lu t ion  of hydrated lime and 
water to  prevent adhesion of the  mixture. Each load of mixture s h a l l  be covered 
with canvas or  o the r  s u i t a b l e  mater ia l  t o  p ro tec t  t h e  mixture from the  weather and 
t o  prevent l o s s  of heat.  Mixtures having temperatures g r e a t e r  than 350 degrees,  
mixtures having temperatures l e s s  than 235 degrees,  o r  mixtures which form or  show 
indica t ions  of  moisture w i l l  be re jec ted .  Hauling over f r e sh ly  l a i d  ma te r i a l  w i l l  
not be permitted. 



11. PLACING. Contact  s u r f a c e s  o f  p r e v i o u s l y  c o n s t r u c t e d  pavement, c u r b s ,  
manholes, and o t h e r  s t r u c t u r e s  s h a l l  be sprayed w i t h  a  t h i n  c o a t  o f  a s p h a l t .  The 
mechanical sp reader  s h a l l  be a d j u s t e d  and i t s  speed r e g u l a t e d  s o  t h a t  t h e  s u r f a c e  
of t h e  c o u r s e  being placed w i l l  be smooth and cont inuous  wi thou t  t e a r s  and 
pu l l ing .  The course  w i l l  be o f  s u c h  d e p t h  t h a t  a f t e r  compaction,  t h e  c r o s s  
s e c t i o n ,  g r a d e ,  and contour  w i l l  be a s  i n d i c a t e d .  In  a r e a s  where t h e  u s e  of 
machine sp read ing  i s  i m p r a c t i c a l ,  t h e  m i x t u r e  s h a l l  be sp read  by hand. Unless 
o the rwise  d i r e c t e d ,  p lac ing  s h a l l  b e g i n  on t h e  h igh s i d e  o f  a r e a s  w i t h  a  one-way 
s lope  o r  a long t h e  c e n t e r l i n e  o f  a r e a s  w i t h  a  crowned s e c t i o n  and s h a l l  be i n  t l lca  
d i r e c t i o n  o i  t h e  main t r a f l i c  f low. P l a c i n g  of  L h e  mixture  s l ~ a l l  be a s  con t inuous  
a s  p o s s i b l e ,  and the  speed of  p l a c i n g  s h a l l  be a d j u s t e d ,  a s  d i r e c t e d ,  t o  pe rmi t  
proper r o l l i n g .  

rc. y ~ u m  &a 
12. COMPACTLUN OF MIXTUKE s h a l l  be accomplished by s t e e l - w h e e l a t i r e d  r o l l e r s .  
Ro l l ing  s h a l l  begin a s  soon a f t e r  p l a c i n g  a s  t h e  mix tu re  w i l l  s u p p o r t  t h e  r o l l e r  
wi thout  undue displacement .  R o l l i n g  o f  t h e  course  s h a l l  be con t inued  u n t i l  a l l  
r o l l e r  marks a r e  e l iminated and a t  l e a s t  95 pe rcen t  of t h e  d e n s i t y  of  a  l a b o r a t o r y  
specimen of  t h e  same mixture  h a s  been o b t a i n e d .  The speed of t h e  r o l l e r s  a t  a l l  
times s h a l l  be slow enough t o  avo id  d i sp lacement  o f  t h e  h o t  mix tu re .  The wheels 
of  t h e  r o l l e r  s h a l l  be moistened t o  p r e v e n t  adhes ion  of  t h e  mix tu re .  In  a r e a s  
not a c c e s s i b l e  t o  t h e  r o l l e r ,  t h e  m i x t u r e  s h a l l  be co~npacted wi th  hot  hand 
tampers. 

13. JOINTS. The j o i n t s  between o l d  and new pavements o r  between l a n e s  o f  new 
work s h a l l  be cons t ruc ted  s o  a s  t o  i n s u r e  uniform bond, t e x t u r e ,  d e n s i t y ,  and 
smoothness a s  i n  o t h e r  s e c t i o n s  of  t h e  course .  Edges of e x i s t i n g  pavement s h a l l  
be c u t  t o  s t r a i g h t ,  v e r t i c a l  s u r f a c e s .  A l l  c o n t a c t  s u r f a c e s  o f  e x i s t i n g  pavement 
s h a l l  be pa in ted  w i t h  a  t h i n ,  uni form c o a t  o f  a s p h a l t .  

14. I'KUTOCI'lUN UP I'AVEMEN'C. A f t e r  f i n a l  r o l l i n g ,  no v e h i c u l a r  t r a f f i c  s h a l l  be  
pe rmi t t ed  on t h e  pavemerit f o r  a t  l e a s t  6  h o u r s  a f t e r  r o l l i n g .  

5 .  SUKk'ACl: I<EQUlKI?MllNTS. The f i n i s h e d  s u r f a c e  s l ~ a l l  not v a r y  more than 1 1 4  i n c h  
from a  10-foot s t r a i g h t e d g e .  The s t r a i g h t e d g e  s h a l l  be f u r n i s h e d  by t h e  
Cont rac to r .  Defect ive  a r e a s  s h a l l  be  c o r r e c t e d  by t h e  Cont rac to r  a t  no a d d i t i o n a l  
c o s t  t o  t h e  Government. 

16. SAMPLING. Sampling f o r  t h e  d e t e r m i n a t i o n  o f  t h i c k n e s s  and d e n s i t y  o f  t h e  
completed pavements w i l l  be performed by t h e  Cont rac t ing  O f f i c e r .  A l l  t e s t s  
necessa ry  t o  determine conformance w i t h  t h e  s p e c i f i e d  requ i rements  w i l l  be 
performed by t h e  Cont rac t ing  O f f i c e r  wi thout  c o s t  t o  t h e  Cont rac to r .  The 
Cont rac to r  s h a l l  r e p l a c e  t h e  pavement where samples a r e  removed a t  h i s  expense .  
No payment w i l l  be  made f o r  a r e a s  of  pavement d e f i c i e n t  i n  compos i t ion ,  d e n s i t y ,  
o r  t h i c k n e s s  u n t i l  they a r e  removed and r e p l a c e d  by t h e  C o n t r a c t o r  a s  d i r e c t e d  by 
t h e  Cont rac t ing  Of f i ce r .  
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Index 

1. Applicable P u b l i c a t i o n s  6. Corrugated Metal  P i p e  J o i n t s  
2. Del i  very, S t o r a g e ,  and Handling 7. Excava t ion  and Trenching f o r  

M a t e r i a l s  P i p e  C u l v e r t s  
3. Manufacturer ' s  Recommendations 8. Bedding 
4. T e s t s  f o r  P i p e  9. P l a c i n g  P i p e  
5. P ipe  f o r  C u l v e r t s  10. B a c k f i l l i n g  

1. APPLICABLE PUBLICATIONS: The p u b l i c a t i o n s  l i s t e d  below form a p a r t  o f  t h i s  
s p e c i f i c a t i o n  t o  t h e  e x t e n t  r e fe renced .  The p u b l i c a t i o n s  a r e  r e f e r r e d  t o  i n  t h e  
t e x t  by t h e  b a s i c  d e s i g n a t i o n  only. 

1.1 Federal  S p e c i f i c a t i o n s  (Fed. Spec.) 
Ww-?-40sB pipe, ~orruqcbd L\rcfi or 4u\ . Zina ~ c a \ d >  

2.1 Del ivery  and S t o r a g e .  M a t e r i a l s  d e l i v e r e d  t o  site s h a l l  be i n s p e c t e d  f o r  
damage, unloaded, and s t o r e d  w i t h  t h e  minimum of hand l ing .  Do no t  s t o r e  m a t e r i a l s  
d i r e c t l y  on t h e  ground. I n s i d e  of  p ipes  and f i t t i n g s  s h a l l  be k e p t  f r e e  of  d i r t  
and d e b r i s .  

2.2 Handling. M a t e r i a l s  s h a l l  be handled i n  such a manner a s  t o  i n s u r e  d e l i v e r y  
t o  t h e  t r ench  i n  sound undamaged cond i t ion .  P i p e  s h a l l  be c a r r i e d  t o  t h e  t r e n c h  
n o t  draaaed.  -- 
3. MANUFACTURER'S RECOMMENDATIONS. Where i n s t a l l a t i o n  procedures  o r  any p a r t  
t h e r e o f  a r e  r equ i red  t o  be  i n  accordance w i t h  t h e  recommendations of t h e  
manufacturer of t h e  m a t e r i a l  being i n s t a l l e d ,  p r i n t e d  c o p i e s  of t h e s e  
recommendations s h a l l  be furnished t o  t h e  C o n t r a c t i n g  O f f i c e r  p r i o r  t o  
i n s t a l l a t i o n .  I n s t a l l a t i o n  o f  t h e  item w i l l  n o t  be al lowed u n t i l  t h e  
recommendations a r e  r e c e i v e d .  F a i l u r e  t o  f u r n i s h  t h e s e  recommendations can be 
cause  f o r  r e j e c t i o n  of t h e  m a t e r i a l .  

4. TESTS FOR PIPE. C e r t i f i e d  cop ies  of t e s t  r e p o r t s  demons t ra t ing  conformance t o  
a p p l i c a b l e  p i p e  s p e c i f i c a t i o n s  s h a l l  be d e l i v e r e d  t o  t h e  C o n t r a c t i n g  O f f i c e r  
b e f o r e  p ipe  is i n s t a l l e d .  

5. PIPE FOR CULVERTS s h a l l  be as i n d i c a t e d  and s h a l l  conform t o  requ i rements  f o r  
t h e  fo l lowing  p e r t i n e n t  t y p e s .  

5.1 Corrugated S t e e l  P i p e  and Arch. Fed. Spec. WW-P-gOb?,Class I o r  11, Shape I 
and 3 ,  r e s p e c t i v e l y .  S h e e t  t h i c k n e s s  s h a l l  be  0.052-inches f o r  c o r r u g a t e d  steel 
p i p e  and 0.168 i n c h e s  f o r  p i p e  arch.  

5.2 Flared End S e c t i o n s .  S e c t i o n s  s h a l l  be  of a s t a n d a r d  d e s i g n  w i t h  p ipe  
manufacturer  and manufactured o f  t h e  same m a t e r i a l  a s  s p e c i f i e d  f o r  t h e  p ipe .  

6. CORRUGATED METAL PIPE JOINTS. Space between p i p e  and connec t ing  bands s h a l l  
be k e p t  f r e e  from d i r t  and g r i t  s o  t h a t  c o r r u g a t i o n s  fit snugly.  The connec t ing  
band, whi le  being t i g h t e n e d ,  s h a l l  be tapped w i t h  a soft-head m a l l e t  o f  wood, 

Y 
rubber  o r  p l a s t i c  t o  t a k e  up s l a c k  and i n s u r e  a t i g h t  j o i n t .  
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6.1 Standard Fie ld  Jo in t s .  Unless otherwise spec i f i ed ,  f i e l d  j o i n t s  s h a l l  be 
made with outside bands, each band cons is t ing  of  one o r  two pieces. The type ,  
s i z e ,  and gage of band and t h e  s i z e  of angles  and b o l t s  s h a l l  be a s  spec i f ied  i n  
the applicable standards o r  spec i f i ca t ions  f o r  t h e  pipe. 

7. EXCAVATION AND TRENCHING FOR PIPE CULVERTS. Excavation of t renches and 
backf i l l ing  f o r  cu lve r t s  s h a l l  be i n  accordance with t h e  appl icable  port ions of 
sect ions:  EXCAVATION and FILLS AND SUBCRADE PREPARATION and the  following 
reqairements. 

7.1 Trenching. Width of t renches a t  any point below t h e  top of the pipe s h a l l  be 
not grea ter  than the  ou t s ide  diameter of  t h e  pipe plus 24 inches t o  permit 
s a t i s f ac to ry  jo in t ing  and thorough tamping of the  bedding mater ia l  under and 
around pipe. Sheeting and bracing where required s h a l l  be placed within t h e  
trench width a s  spec i f ied .  Care s h a l l  be taken not  t o  overexcavate. Where t rench 
widths a re  exceeded, redesign with a r e su l t an t  i nc rease  i n  cos t  of s t ronger  pipe 
or  spec ia l  i n s t a l l a t i o n  procedures s h a l l  be necessary. Cost of t h i s  redesign and 
increased cos t  of pipe or  , i n s t a l l a t i o n  s h a l l . p e  borne by t h e  Contractor without . . 

0 .1 addi t ional  'cost to  the Government. , . ,  

7.2 R e m 0 ~ l  of Rock. Rock i n  e i t h e r  ledge or  boulder formation s h a l l  be replaced 
with se lec ted  mater ia l s  t o  provide a compacted e a r t h  cushion having a  thickness 
between unremoved rock and t h e  pipe of a t  l e a s t  e igh t  inches or one-half inch f o r  
each foot  of f i l l  over t h e  top of the  pipe, whichever is  g r e a t e r ,  but not more 
than three-fourths the nominal diameter of the pipe. Where bell-and-spigot pipe 
is used, t h e  cushion s h a l l  be maintained under t h e  b e l l  as  well a s  under t h e  
s t r a i g h t  portion of the pipe. 

7 . 3  Removal of Unstable Mater ia l .  Where wet or  otherwise uns table  s o i l  incapable 
of properly supporting t h e  p ipe ,  as  determined by t h e  Contracting Off icer ,  is 
encountered i n  bottom of t r ench ,  such mater ia l  s h a l l  be removed t o  depth required 
and replaced t o  t h e  proper grade with se lec ted  ma te r i a l ,  compacted a s  provided i n  
paragraph: BACKFILLING. When removal of uns table  ma te r i a l  is due t o  the  f a u l t  or  
neglect of the  Contractor  i n  h i s  performance of  shor ing  and shee t ing ,  water 
removal, or  other  spec i f i ed  requirements, r e s u l t i n g  ma te r i a l  s h a l l  be excavated 
and replaced, by t h e  Contractor  without add i t iona l  expense t o  t h e  Government. 

8. BEDDING. The beddtng su r face  for  the pipe s h a l l  provide a  firm foundation of 
uniform densi ty throughout t h e  e n t i r e  length  of  t h e  pipe. The pipe s h a l l  be 
bedded ca re fu l ly  i n  a  s o i l  foundation accura te ly  shaped and rounded t o  conform t o  
t h e  lowest one-fourth of  t h e  outs ide  port ion of  c i r c u l a r  pipe,  or  t o  t h e  lower 
curved portion of pipe a rch  fo r  the  e n t i r e  length  of pipe or  arch. When 
necessary, the  bedding s h a l l  be tamped. Bel l  ho le s  and depressions f o r  j o i n t s  
s h a l l  be only of such length ,  depth, and width as required f o r  properly making t h e  
pa r t i cu la r  type jo in t .  , 

9 .  PLACING PIPE. Each pipe s h a l l  be c a r e f u l l y  examined before being l a i d ,  and 
defect ive or damaged pipe s h a l l  not be used. P ipe l ines  s h a l l  be l a i d  t o  t h e  
grades and alinement indica ted .  Proper f a c i l i t i e s  s h a l l  be provided f o r  lowering 
sec t ions  of pipe i n t o  t renches.  L i f t i ng  lugs  i n  v e r t i c a l l y  elongated metal pipe 
s h a l l  be placed i n  the  same v e r t i c a l  plane a s  t h e  major ax i s  of the  pipe. Under 
no circumstances s h a l l  pipe be l a i d  i n  water,  and no pipe s h a l l  be l a i d  when 
trench condit ions o r  weather a r e  unsui table  fo r  such work. Diversion of drainage 
or dewatering of t renches dur ing  construct ion s h a l l  be provided a s  necessary. A l l  
pipe i n  place s h a l l  be inspected before backf i l l i ng ,  and those damaged during 
placement s h a l l  be removed and replaced a t  no add i t iona l  cos t  t o  the  Government. 
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9.1 .Corrugated Metal Pipe and Pipe Arch. Laying s h a l l  be with the  separa te  
sec t lons  jo in@ firmly together ,  with t h e  ou t s ide  l a p s  of circumferent ial  j o i n t s  * ,, 1- . " . .  

;:,'Qbi~ting~?-upstre"a'rh~.and'~with~i~:l6~gltudinal l a p s  on t h e  s ides.  Any unprotected metal 
i i n  t h e  j o i n t s  s h a l l  be coated with bituminous ma te r i a l  spec i f i ed  i n  Fed. Spec. WW- 

P-405. I n t e r i o r  coat ing s h a l l  be protected aga ins t  damage from inse r t ion  or  
removal of struts or t i e  wires. L i f t i n g  lugs ,  when u s e d , . s h a l l  be placed .to 
f a c i l i t a t e  moving pipe without damage t o  e x t e r i o r  o r  i n t e r i o r  coat ings.  Pr ior  t o  
placing b a c k f i l l ,  damaged areas  of coupling bands  and pipe s h a l l  be given , a 
coating of bituminous mater ia l  spec i f ied  i n  Fed. Spec. WW-P-1105. 

10. BACKFILLING. 

10.1 Backf i l l ing  Pipe i n  Trenches. After the  bedding has been prepared and t h e  
pipe i n s t a l l e d ,  se lec ted  ma te r i a l  from excavation or  borrow, a t  a moisture content 
t h a t  w i l l  f a c i l i t a t e  compaction, s h a l l  be placed along both s i d e s  of pipe i n  
l aye r s  not exceeding 6 inches i n  compacted depth. The b a c k f i l l  s h a l l  be brought 
up evenly on both s ides  of pipe for  the  ful l  length  of pipe. Care s h a l l  be taken 
t o  in su re  thorough compaction of t h e  f i l l  under t h e  haunches of t h e  pipe. Each 
layer  s h a l l  be thoroughly compacted with mechanical tampers o r  rammers. This 
method of f i l l i n g  and compacting s h a l l  continue u n t i l  t h e  f i l l  has reached an 
e leva t ion  of a t  l e a s t  12 inches above t h e  top  of t h e  pipe. The remainder of the  
trench s h a l l  be backf i l led  and compacted by spreading and r o l l i n g ,  or  compaoted by 
mechanical rammers or  tampers i n  l aye r s  not exceeding 8 inches. Tes ts  fo r  densi ty 
s h a l l  be made a s  necessary t o  insure  conformance t o  t h e  compaction requirements 
spec i f ied  i n  "Compaction" below. Where i t  is necessary i n  t h e  opinion of the  
Contracting Off icer ,  any shee t ing  and/or Port ions of bracing used s h a l l  be l e f t  i n  
place,  and the  cont rac t  w i l l  he adjusted accordingly. Untreated sheet ing s h a l l  
not he l e f t  i n  place beneath s t r u c t u r e s  o r  pavements. 

10.2 Backf i l l ing  Pipe In  F i l l  Sect ions.  For pipe placed i n  f i l l  sec t ions ,  
b a c k f i l l  mater ia l  and t h e  placement and compaction procedures s h a l l  be as  
spec i f ied  above and i n  "Compaction" below. The f i l l  mater ia l  s h a l l  be uniformly 
spread i n  l aye r s  long i tud ina l ly  on both s i d e s  of pipe, not exceeding s i x  inches i n  
compaoted depth, and s h a l l  be compacted by r o l l i n g  p a r a l l e l  with pipe or  by 
mechanical tamping or  ramming. P r i o r  t o  commencing normal f i l l i n g  operat ions,  t h e  
crown width of the  f i l l  a t  a height of 12 inches above the  t o p  of  the  pipe s h a l l  
extend a d i s t ance  of not less than twice t h e  ou t s ide  pipe diameter on each s ide  of 
t h e  pipe or  12 f e e t ,  whichever is  l e s s .  After the  backf i l  has  reached a t  l e a s t  12 
inches above t h e  top of t h e  pipe, t h e  remainder of  t h e  f i l l  s h a l l  be placed and 
throughly compacted i n  l a y e r s  not exceeding 8 inches. 

10.3 Movement of  Construction Machinery. I n  compacting by r o l l i n g  or operat ing 
heavy equipment p a r a l l e l  with the pipe, displacement of or  i n j u r y  t o  the pipe 
s h a l l  be avoided. Movement of cons t ruc t ion  machinery over a c u l v e r t  a t  any s tage  
of the cons t ruc t ion  s h a l l  be a t  the  Cont rac tor ' s  r i s k .  Any pipe damaged thereby 
s h a l l  be repaired or  replaced a t  t h e  expense of  t h e  Contractor.  

10.3 Compaction. Cohesionless ma te r i a l s  include gravels ,  gravel-sand mixtures,  
sands, and g rave l ly  sands. Chohesive ma te r i a l s  include clayey and s i l t y  gravels ,  
g r a v e l - s i l t  mixtures,  clayey and s i l t y  sands, sand-clay mixtures ,  c lays ,  silts, 
and very f i n e  sands. When r e s u l t s  of  compaction t e s t s  f o r  moisture-density 
r e l a t i o n s  a re  recorded on graphs, cohesionless  s o i l s  w i l l  show s t r a i g h t  l i n e s  or  
reverse-shaped moisture-density curves, .and cohesive s o i l s  w i l l  show normal 
moisture-density curves. 



10.4.1 Minimum Density. B a c k f i l l  over and around pipe,  and b a c k f i l l  around and 
adjacent t o  a l l  other drainage s tructures  s h a l l  be compacted at  t h e  approved 
moisture content t o  the fol lowing appl icable  minimum d e n s i t i e s  which w i l l  be i 
determined as  s p e c i f i e d  i n  s e c t i o n :  FILLS AND SUBGRADE PREPARATION. 

W' 1 7 1 1  , -g 
p s ,  90 percent of maximum dens i ty  f o r  coneslve 
96 ?---en+ 4 rnavc- ?ut b p F e  

s u ~ g r a o  VP. 



SECTION 2L 

REINFORCED CONCRETE PIPE CONDUIT 

Index 

1. Appl icable  P u b l i c a t i o n s  
2. General  Requirements 

3. Concrete Pipe  

1. RPPLICAB1,E PUBLICATIONS. The p u b l i c a t i o n s  l i s t e d  below form a p a r t  of  t h i s  
s p e c i f i c a t i o n  t o  t h e  e x t e n t  referenced.  The p u b l i c a t i o n s  a r e  r e f e r r e d  t o  i n  t h e  
t e x t  by t h e  b a s i c  d e s i g n a t i o n  only.  

1.1 American S o c i e t y  f o r  T e s t i n g  and M a t e r i a l s  (ASTM) P u b l i c a t i o n .  

XI . Reinforced Concrete C u l v e r t ,  

Storm Drain and Sewer P ipe  
/ 

2. GENERAL REQUIREMENTS. 

2.1 General .  The re in fo rced  concre te  p ipe  condui t  s h a l l  be cons t ruc ted  a s  shown 
and a s  s p e c i f i e d .  Concrete s h a l l  conform t o  t h e  a p p l i c a b l e  requirements  o f  t h e  
s e c t i o n :  CONCRETE CONSTRUCTION. Where pipe  is embedded i n  c o n c r e t e ,  t h e  p ipe  
s h a l l  be suppor ted  i n  such a manner t o  hold it r i g i d l y  i n  p o s i t i o n  whi le  c o n c r e t e  
is placed.  Earthwork about  t h e  condu i t  s h a l l  conform t o  t h e  a p p l i c a b l e  
requirements  of  t h e  s e c t i o n s  : EXCAVATION, STRIPPING, and FILLS AND SUBGRADE 
PREPARATION. S p e c i f i e d  and/or  i n d i c a t e d  D-loading is t h e  minimum a c c e p t a b l e ,  and 
heav ie r  p i p e  may be furnished a t  t h e  o p t i o n  o f  t h e  Cont rac to r .  

a 2.2 T e s t s  f o r  Pipe.  C e r t i f i e d  c o p i e s  of t e s t  r e p o r t s ,  demonstra t ing conformance 
t o  t h e  a p p l i c a b l e  p ipe  s p e c i f i c a t i o n s ,  s h a l l  be furnished t h e  Cont rac t ing  O f f i c e r  
be fo re  i n s t a l l a t i o n  of  t h e  pipe.  S t r e n g t h  tests  f o r  concre te  p ipe ,  as requ i red  i n  
t h e  a p p l i c a b l e  s p e c i f i c a t i o n s ,  s h a l l  be t h e  three-edge bea r ing  t e s t s .  

3. CONCRETE PIPE. 

3.1 M a t e r i a l s  

3.1.1 Reinforced Concrete P i p e  s h a l l  conform t o  t h e  requirements  of  ASTM 
S p e c i f i c a t i o n  C 76, s t r e n t h  a s  i n d i c a t e d .  The fol lowing a d d i t i o n a l  markings s h a l l  
be c l e a r l y  s t e n c i l e d  on t h e  pipe:  

Pe rmiss ib le  D-load t o  produce a 0.01-inch c r a c k  
I n t e r n a l  d iameter  i n  inches .  

3.1.2 Mortar. 

3.1.2.1 Composition. Mortar f o r  j o i n t s  s h a l l  be composed o f  cement, sand,  and 
water propor t ioned a t  t h e  approximate r a t i o  of one p a r t  cement t o  not more than 
two p a r t s  sand. The m a t e r i a l s  s h a l l  conform t o  t h e  a p p l i c a b l e  requirements  of  t h e  
sec t ion :  CONCRETE CONSTRUCTION. 

3.1.2.2 Mixing. The mortar  s h a l l  be mixed i n  a concre te  mixer i n  t h e  manner 
s p e c i f i e d  f o r  c o n c r e t e ,  o r  i n  a w a t e r t i g h t  mixing box. I f  mixed i n  a box, t h e  box 
s h a l l  first be f i l l e d  wi th  t h e  requ i red  amount of sand,  t h e  volume of  which s h a l l  
be determined wi th  a one-cubic-foot measuring box. The r e q u i s i t e  amount of  cement 
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s h a l l  then be added and t h e  m a t e r i a l  d r y  mixed by t u r n i n g  a t  least  t h r e e  times 
with  a mortar  hoe. S u f f i c i e n t  water s h a l l  then  be added and t h e  mixing cont inued 
u n t i l  t h e  batch is uniform i n  c o l o r  and consis tency.  Mortar s h a l l  show no v i s i b l e  
s i g n s  of s e t t i n g  and s h a l l  be used w i t h i n  a pe r iod  o f  30 minutes a f t e r  mixing w i t h  
water. No retempering w i l l  be permit ted .  

3 . 2  I n s t a l l a t i o n .  

3.2 .1  Plaoing.  Each pipe  s h a l l  be c a r e f u l l y  examined before  being l a i d ,  and 
d e f e c t i v e  or damaged p ipe  s h a l l  not  be used. P i p e l i n e s  s h a l l  be l a i d  t o  t h e  
g rades  and a l inement  i n d i c a t e d .  Proper f a c i l i t i e s  s h a l l  be provided f o r  lower ing 
s e c t i o n s  o f  p i p e  i n t o  t r enches .  Under no c i rcumstances  s h a l l  p i p e  be l a i d  i n  
wa te r ,  and no p i p e  s h a l l  be l a i d  when t r e n c h  c o n d i t i o n s  o r  weather a r e  u n s u i t a b l e  
f o r  such work. Divers ion o f  d ra inage  o r  dewater ing of t r enches  dur ing  
c o n s t r u c t i o n  s h a l l  be provided a s  necessary .  A l l  p ipe  i n  p lace  s h a l l  have been 
inspec ted  be fo re  encas ing i n  concre te .  Laying s h a l l  proceed upgrade w i t h  t h e  
tongue ends o f  tongue-and-groove p ipe  p o i n t i n g  i n  t h e  d i r e c t i o n  of t h e  flow. 
C i r o u l a r  concre te  p ipe  wi th  e l l l i p t i o a l  r e i n f o r c i n g  s h a l l  be s o  placed t h a t  t h e  
re fe rence  l i n e s  d e s i g n a t i n g  t h e  t o p  of t h e  p ipes  w i l l  be no t  more than  5 degrees  
from t h e  v e r t i c a l  p lane  through t h e  l o n g i t u d i n a l  a x i s  of  t h e  p ipe .  I n  encas ing 
t h e  p ipe  i n  c o n c r e t e ,  c a r e  s h a l l  be taken t o  prevent  damage t o  o r  misalinement of  
t h e  pipe.  

3 .2 .2  Mortar J o i n t s .  A l l  j o i n t  a r e a s  s h a l l  be cleaned and moistened wi th  a wet 
brush immediately before  ca lk ing .  The i n t e r i o r  s u r f a c e  of t h e  lower p o r t i o n  o f  
t h e  groove of  t h e  tongue-and groove p ipe  s h a l l  have a l a y e r  of s o f t  mortar  
app l i ed .  The tongue end o f  t h e  second s e c t i o n ,  whi le  i n  a h o r i z o n t a l  p o s i t i o n ,  
s h a l l  have a l a y e r  of s o f t  mortar  app l i ed  t o  t h e  upper h a l f  o f  t h e  tongue. The 
tongue s h a l l  then  be i n s e r t e d  i n  t h e  groove. The j o i n t  s h a l l  then  be calked w i t h  
mortar ,  completely f i l l i n g  t h e  annu la r  space  between t h e  p ipe  s e c t i o n s .  The 
i n s i d e  o f  t h e  j o i n t  s h a l l  then  be wiped and finished smooth. The o u t s i d e  of t h e  
j o i n t  s h a l l  be immediately p r o t e c t e d  from t h e  a i r  and sun wi th  con t inous ly  moist  
bur lap  o r  e a r t h  u n t i l  t h e  mortar  is cured.  



SECTION 2M 

GUARDRAIL AND LOG BARKIER 

Index  

1. A p p l i c a b l e  P u b l i c a t i o n s  4. Meta l  G u a r d r a i l  
2 .  Materials 5. Log B a r r i e r  
3. P r e s e r v a t i v e  Trea tmcnt  

I .  APPLlCAHLLI PUULICATIONS. The p u b l i c a t i o n s  l l s t e d  below fo rm  a p a r t  01 t h i i  
s p e c i f i c a t i o n  t o  t h e  e x t e n t  r e f e r e n c e d .  The p u b l i c a t i o n s  a r e  r e f e r r e d  t o  i n  t h e  
t e x t  by t h e  b a s i c  d e s i g n a t i o n  o n l y .  

1. I F e d e r a l  S p e c i f i c a t i o n s  (Fed .  Spec.) .  . 
TT-P-102D P a i n t ,  O i l  Alkyd ( M o d i f i e d ) ,  

& Am-1 E x t e r i o r ,  Fune R e s i s t a n t  Ready- 
Mixed, White and T i n t s  

1.2 M i l i t a r y  S p e c i f i c a t i o n s  (Mi l .  Spec) .  

MIL-P-28582 (YD) 

P r i ~ ~ ~ c r  Coa tinl:; Z inc  Dust-Zinc Oxide 
( f o r  Galvar l ized S u r f a c e s )  

P r ime r  (Wash) ,  P r e t r e a t m e n t  (Formula  
No. 117 f o r  M e t a l s )  ( M e t r i c )  

Pr imer  Coating:, E x t e r i o r ,  Lc.id 
I'igment-Free (Unde rcoa t  f o r  Wood, 
Ready-Mixed, Whi tc and T i n t s )  

1.3 American S o c i e t y  f o r  T e s t i n g  and M a t e r i a l s .  (ASTM) p u b l i c a t i o n s .  

Z i n c  (Hot-Galvanized)  C o a t i n g s  o n  
P r o d u c t s  F a b r i c a t e d  f rom R o l l e d ,  
P r e s s e d ,  and Forged S t e e l  Shapes ,  
P l a t e s ,  Da r s ,  and S t r i p  

Carbon S t e e l  E x t e r n a l l y  Threaded 
S t a n d a r d  F a s t e n e r s  

Ready-Mixed Conc re t e  

D 25-73 Round Timber P i l e s  

* 
1.4 West Coast  Lumber I n s p e c  t i o n  Bureau  (WCLB) p u b l i c a t i o n .  

No. 10 St i indard Crad in>: ;111<1 1 ) r e s s i n ~ :  Ilu l c s  
f o r  l h u g l a s  l i i r ,  Wester11 I l e ~ ~ ~ l o c k ,  
Western Red Cedar ,  White F i r ,  S i t k a  
Spruce  Lumher (Sep  1, 1970;  Rev. Jar1 

1, 1979 )  

1.5 American A s s o c i a t i o n  o f  t h e  S t a t e  Highway and T r a n s p o r t a t i o n  O f f i c i a l s  
(AASHTO) S t a n d a r d .  
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Corrugated Sheet  S t e e l  Beams f o r  
Highway Guardra i l  

I 1.6 American Wood P r e s e r v e r s '  A s s o c i a t i o n  (AWPA) Standard.  

Wood f o r  Highway Cons t ruc t ion  
P r e s e r v a t i v e  Treatment by 
P r e s s u r e  Processes  

1.7 American Wood Prese rve rs  Bureau (AWPB) Standard. 

SLar~dard f o r  Softwood Lumbcr, Timber 
and Plywood Pressure  t r e a t e d  wi th  
l i g h t  Hydrocarbon Solvent-Penta 
So lu t ion  f o r  above Ground Use 

Standard f o r  Softwood Lunber, Timber 
and Plywood P r e s s u r e  t r e a t e d  wi th  
l i g h t  Hydrocarbon Solvent-Penta 
So lu t ion  f o r  Ground Contact Use 

2. MATERIALS. 

2.1 Concrete and Keinforcement s h a l l  conform to the  requirements  of  s e c t i o n :  
CAST-IN-PLACE STKUCTUML CONCKETE. 

2.2 Anchor Bol t s  s h a l l  conform t o  ASTM A 397. 

2.3 Lunber. 

2.3.1 P o s t s  and Blocking. Douglas F i r ,  s h a l l  be No. 1 g rade ,  graded i n  
accordance wi th  t h e  s t andard  g rad ing  and d r e s s i n g  r u l e s  of  WCLB No. 16. 

2.3.2 Logs. P ressure  Treated Douglas Fur c lean-peeled,  conforniing t o  ASTM D 25. 

2.4 Metal &am Guard Hail ing.  Except a s  o the rwise  s p e c i f i e d  r a i l  e lements ,  
t e r m i n a l  s e c t i o n s ,  b o l t s ,  n u t s ,  and o t h e r  f i t t i n g s  s h a l l  conform t o  AASHTO M 180. 
The r a i l  me ta l  s h a l l  be open h e a r t h ,  oxygen f u r n a c e ,  o r  e l e c t r i c  fu rnace  s t e e l  
and,  i n  a d d i t i o n  t o  conforming t o  the  requirements  of AASHTO M 180, s h a l l  
wi ths tand  a co ld  bend, wi thout  cracki.ng, of  180 degrees  around a mandrel of  a 
d iamete r  equal  t o  2-1/2 t imes  t h e  th ickness  of  t h e  p l a t e .  The r a i l  e lements  may be  
hot-dip galvanized be fo re  f a b r i c a t i o n ,  i n  which c a s e  t h e  p r o v i s i o n s  i n  Sec t ion  3 
of  ASTM A 123 s h a l l  no t  apply .  The weight of  z i n c  c o a t i n g ,  on r a i l  e lements ,  pcr  
square  f o o t  of  a c t u a l  s u r f a c e  s h a l l  average no t  l e s s  than 2.0 ounces and no 
i n d i v i d u a l  specimen s h a l l  show l e s s  than 1.8 ounces. Workmanship s h a l l  be 
e q u i v a l e n t  t o  good commercial p r a c t i c e  and a l l  edges ,  b o l t  ho les  and s u r f a c e s  
s h a l l  be f r e e  of  t o r n  m e t a l ,  b u r r s ,  s h a r p  edges  and prot rus io 'ns .  B o l t s  s h a l l  have 
shou lde rs  of such shape t h a t  w i l l  p revent  t h e  b o l t s  from tu rn ing .  Holes i n  r a i l  
e lements  s h a l l  be of  s i m i l a r  shape as t h e  b o l t  shoulder .  Rail elements s h a l l  be 
sp1.iced a t  i n t e r v a l s  not  t o  exceed 12 f e e t  6 inches  and such s p l i c e s  s h a l l  be made 
a t  p o s t s ,  u n l e s s  o therwise  shown. 

2.5 Paint .  

2.5.1 l l x r r r i o r  irinisti P a i n t  f o r  wood and mctal  s h a l l  conform t o  Fed. Spec. TT-P- 
102. 
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2.5.2 Metal Primer P a i n t  s h a l l  conform t o  Fed. Spec. TT-P-641. 

a 2.5.3 Vinyl-Type Wash Coat s h a l l  conform t o  M i l .  Spec. MI1-C-15328. 

2 . 4  Wood I ' r ia~cr L ' , r i ~ i t  s l ld l l  contorm Lo M i l .  Spec. MlL-1'-28582. 

2.6 Galvanizing s h a l l  conform t o  ASTM A 123. 

3. PKESEKVATIVE TKWl'MENT. Lumber s h a l l  be p r e s e r v a t i v e - t r e a t e d  a f t e r  
f a b r i c a t i o n .  Treatment s h a l l  be i n  accordance wi th  AWPA C 14. Sur faces  t o  be 
pa in ted  s h a l l  be t r e a t e d  w i t h  water-borne p r e s e r v a t i v e s  o r  pentachlorophenol  i n  . s u i t a b l e  so lven t s .  Af te r  us ing  a  s a l t  t r e a t m e n t ,  t h e  mois tu re  con ten t  o f  t h e  
lumber s h a l l  be reduced t o  n o t  over  1 9  p e r c e n t .  

4. METAL GUAKDRAIL. 
+ 

4.1 P o s t s  s h a l l  be t r e a t e d  Douglas f i r ,  s i z e  a s  i n d i c a t e d ,  and s h a l l  be rough o r  
S4S. Only one t y p e  of pos t  s h a l l  be used f o r  any one  cont inuous  l e n g t h  of 
g u a r d r a i l .  Post  s h a l l  be embedded a s  i n d i c a t e d ,  i n  t h e  ground and set i n  such 
p o s i t i o n  t h a t  t h e  top  of  t h e  g u a r d r a i l  s h a l l  be 1  i n c h  below t h e  top  of t h e  pos t .  
The space around t h e  pos t  s h a l l  be b a c k f i l l e d  w i t h  approved e a r t h  m a t e r i a l  and 
s h a l l  be thoroughly  tamped. The s u r f a c e  o f  t h e  b a c k f i l l  s h a l l  be crowned. Spacing 
of  p o s t s  s h a l l  be a t  e q u a l  i n t e r v a l s  i n  accordance w i t h  t h e  manufacturers  
s t andards .  

4.2 Blocks f o r  me ta l  beam guard r a i l i n g  s h a l l  be t r e a t e d  Douglas f i r ,  s i z e  a s  
i n d i c d t e d ,  rough o r  S4S. The s i z e  t o l e r a n c e  of  rough sawn blocks i n  t h e  d i r e c t i o n  

a o f  t h e  b o l t  ho les  s h a l l  be n o t  more than p l u s  o r  minus 114 i n c h e s .  Only one type 
o t  block s h a l l  be used f o r  any one cont inuous  l e n g t h  o f  guard r a i l i n g .  Blocks 
s h a l l  be t o e n a i l e d  t o  p o s t s  w i t h  one 16 penny ga lvan ized  n a i l  on each s i d e  of  t h e  
block.  

4.3 Kai l  s h a l l  be i n s t a l l e d  s o  t h a t  t h e  t o p  of  t h e  r a i l  s h a l l  be one i n c h  below 
t h e  t o p  of  t h e  post .  Ends of  a l l  r a i l s  s h a l l  be turned away from t h e  roadway and 
s h a l l  be f i t t e d  w i t h  manufac tu re r ' s  s t a n d a r d  t e rmina l  s e c t i o n s .  J o i n t  d e s i g n  s h a l l  
be i n  accordance wi th  t h e  manufac tu re r ' s  s t andards .  The r a i l  a t  j o i n t s  s h a l l  have 
f u l l  bearing.  R a i l  element j o i n t s  s h a l l  be lapped n o t  less than  12-112 i n c h e s  i n  
t h e  d i r e c t i o n  o f  t r a f f i c  and bo l t ed .  The b o l t e d  connect ion of  t h e  r a i l  element t o  
t h e  post  s h a l l  wi ths tand  a  5,000-pound p u l l  a t  r i g h t  a n g l e s  t o  t h e  l i n e  of  t h e  
r a i l i n g .  

4.4 Pa in t ing .  Exposed p o r t i o n s  o f  p o s t s  s h a l l  be painted w i t h  one prime c o a t  and 
" 

2 f i n i s h  c o a t s  of  brown p a i n t .  Guardra i l  s h a l l  be cleaned of  a l l  g r e a s e  and o t h e r  
C o r c ~ l : ~ ~  m.lterial and s h a l l  be s o l v e n t  c lcaned and t r e a t e d  w i t h  v inyl- type wash 
c o a t .  Vinyl-type wash c o a t  s h a l l  be mixed by adding one volume of  a c i d  component - t o  4  volumes of  r e s i n  component. The a c i d  component s h a l l  be added s lowly wi th  
cons tan t  s t i r r i n g  t o  t h e  r e s i n  component. A f t e r  mixing,  t h e  wash coa t  s h a l l  be 
used wi th in  8 hours.  If a d d i t i o n a l  th inn ing  i s  requ i red  t o  maln ta in  a  wet s p r a y ,  
r educ t ion  s h a l l  be made w i t h  normal b u t y l  a l c o h o l  o r  99 pe rcen t  i s o p r o p y l  d lcohol .  
A f t e r  t h e  v inyl- type wash c o a t  t r ea tment  t h e  g u a r d r a i l  s h a l l  r e c e i v e  2 prime c o a t s  
and one f i n i s h  c o a t  of  brown p a i n t .  



5. LOG UABKTFK. 

5,1 Log b a r r i e r s  s h a l l  be c l o s e l y  f i t t e d ,  a c c u r a t e t y  set t o  t h e  i n q i c a t e d  l i n e s  
and g r a d e s ,  c u t  t o  t h e  ind$ca ted  shape ,  bo red ,  countersunk and r i g i d l y  secured i n  
p l a c e  w i t h  a ~ c h o r  b o l t s  a s  i n d i c a t e d .  

5.2 P r e s e r v a t i v e  Treatment.  V e r t i c a l  members i n  c o n t a c t  wi th  t h e  ground s h a l l  be I 
p r e s s u r e - t r e a t e d  i n  accordance wi th  AWPB LP 33. Horizorl tal  l o g  members sh2,ll be 
pressure-Lreated  i n  accordance  w i t h  AWPG L P  3. 

* * * * *  



SECTION 2N 

FENCES AND BARRICADES 
i 

Index 

1. Applicable Publicat ions 3. I n s t a l l a t i o n  of Fence 
2. Materials 4 Temporary Fence 

1. APPLICABLE PWLICATIONS. The publicat ions l i s t e d  below form a p a r t  of  t h i s  
spec i f ica t ion  t o  the ex tent  referenced. The publ ica t ions  a re  re fer red  t o  i n  the  
t ex t  by the bas i c  designat ion only. 

1.1 Federal Speci f ica t ions .  (Fed. Spec.). 

E'F-T-276b Thimbles, Rope 

Chains and Attachments, Welded 
and Weldless 

Fencing, Wire and Pos t ,  Metal 
(and Gates,  Chain-Link Fabr ic ,  
and Accessories) 

Wire Rope and Strand 

1.2 American Socie ty  fo r  Test ing and Mater ia l s  (ASTM) Standards. 

High-Strength, Low-Alloy S t r u c t u r a l  
S t e e l  with 50 k$i (345 MPa) Minimum 
Yield Point  t o  4-in. Thick 

Solder  Metal 

Ready-Mixed Concrete 

1.3 General Serv ices  Administration, Federa l  Standard No. 595 A ,  "Federal 
Standard Colorsw, dated 2 January 1968. 

2. MATERIALS s h a l l  conform t o  Fed. Spec. RR-F-191G/GEN and o t h e r  requirements 
spec i f ied  below. 

2.1 Chain-Link Fabric.  Chain l i n k  f a b r i c  s h a l l  be galvanized and have a  
continuously bonded vinyl coa t ing  applied under pressure t o  5000 p.s . i .  The wire 
s h a l l  be vinyl clad before weaving and s h a l l  be f r e e  and f l e x i b l e  a t  a l l  jo in ts .  
The vinyle th ickness  s h a l l  be a  minimum of 0.020 inches and s h a l l  be Slack i n  
color .  

2.2 Concrete. ASTM C 94, using 3/4-inch maximum s i z e  aggregate,  and having 
minimum compressive s t r eng th  of 3,000 p s i  a t  28 days. Grout s h a l l  cons i s t  of one 
par t  Portland cement t o  3 p a r t s  clean,  well-graded sand and the  minimum amount of 
water t o  produce a  workable mix. 

2.3 Post ,  R a i l s  and Accessories fo r  Chain-Link Fences. Fed. Spec. RR-F-191, 
zinc-coated, except  a s  modified herein. Pos t s  s h a l l  be weathered s t e e l  pipe 
conformina t o  ASTM A 588. 



2.3.1 Gates. Gate leaves more than 8 f e e t  wide s h a l l  have e i t h e r  intermediate 
members and diagonal t r u s s  rods or  s h a l l  have tubu la r  members a s  necessary t o  
provide r ig id  construct ion,  f r e e  from sag or  t w i s t .  Gates l e s s  than 8 f e e t  wide 
s h a l l  have t rus s  rods or  intermediate  braces. Gate f a b r i c  s h a l l  be at tached t o  t h e  
gate frame by method standard with the manufacturer except t h a t  welding w i l l  not 
be permitted. Latches s h a l l  be arranged fo r  padlocking so t h a t  padlock w i l l  be 
accessible  from both s ides  of the  ga te  regardless  of the  l a t ch ing  arrangement. A l l  
gate hinges s h a l l  be t h e  non-removable bolt-pin type. 

2.3.2 Reinforcing Wire. Minimum t e n s i l e  s t rength  of 80,000 pounds per square 
inch, vinyl-coated f o r  use with vinyl-coated f ab r i c .  

2.3.3 Tie Wire. Aluminum a l l o y  of 0.144-inch diameter fo r  a t t ach ing  f a b r i c  t o  
top r a i l  and t o  intermediate  posts .  Preformed c l i p s  of 6-gage vinyl-coated s t e e l  
wire may be used for  a t taching  f a b r i c  t o  intermediate  posts.  

2.3.4 Hog Rings. Aluminum wire of 0.110-inch diameter f o r  a t t ach ing  f a b r i c  t o  
top and bottom re inforc ing  wires.  

2.3.5 Post Braces and Truss Rods. For each ga te ,  corner ,  p u l l ,  o r  end post. 
Truss rods s h a l l  be provided with turnbuckles or o ther  equivalent  provisions fo r  
adjustment. 

2.3.6 Post,  Ra i l s ,  and Braces. The posts ,  r a i l s ,  and braces,  except fo r  bridge 
fence, s h a l l  be e i t h e r  round or  H-Section; however, t h e  same type s h a l l  be used 
throughout the ' ~ r o j e c t .  For bridge fence, round members only s h a l l  be used. 

2.3.7 F i t t i n g s  s h a l l  have two coa t s  of  red-lead primer and one coat  of l u s t e r l e s s  
enamel eemAm+ 

Cote* UO.+~ blown]. 
2.5 Temporary Fence. The f a b r i c  may be new or  used chain-link fencing,  Or 
poultry ne t t i ng ,  20 gage wire, one-inch hexagon mesh. The f a b r i c  s h a l l  have a 
width of not l e s s  than 48 inches. 

3. INSTALLATION OF FENCE. 

3.1 General. The fence s h a l l  be i n s t a l l e d  t o  the  alinement indica ted .  Fence 
i n s t a l l a t i o n  s h a l l  be i n  accordance with t h e  fence manufacturer 's wr i t ten  
i n s t a l l a t i o n  in s t ruc t ions  except a s  modified herein. De ta i l s  s h a l l  be as indicated 
on t h e  drawings. 

3.2 Excavation fo r  concrete-embedded items s h a l l  be of t h e  dimensions indicated 
except i n  bedrock. I f  bedrock is encountered before reaching t h e  required depth, 
the  excavation s h a l l  be continued t o  the  depth indicated or  18 inches i n t o  the  
bedrock, whichever is l e s s ,  and s h a l l  be a minimum of 2 inches l a r g e r  than the  
outside diameter of the  post. Post hole s h a l l  be cleared of loose  mater ia l .  Waste 
mater ia l  s h a l l  be spread where d i rec ted .  

3.3 Post Se t t ing .  Posts  s h a l l  be s e t  plumb and i n  alinement. Posts  s h a l l  be Set 
i n  concrete bases of dimensions indicated except where pos ts  a re  s e t  i n  prefomed 
holes or  i n  holes  excavated i n  bedrock. Concrete s h a l l  be thoroughly compacted so 
as  to  be f r e e  of voids and f inished i n  a dome. Braced pu l l  pos ts  s h a l l  be 
in s t a l l ed  a t  fence ends, i n t e r s e c t i o n s ,  each change i n  d i r e c t i o n  of 10 degrees O r  

more hor izonta l ly ,  and a t  each grade change of 5 percent o r  more. I n  addi t ion ,  
s t r a i g h t  runs between braced p u l l  posts  s h a l l  be i n s t a l l e d  a t  l e a s t  every 1000 
f e e t .  In  bedrock am3 i n  preformed holes ,  posts  s h a l l  be s e t  with a minimum of one 
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inch of grout around each post. Grout s h a l l  be thoroughly worked i n t o  the  hole s o  
as t o  be f r e e  of voids afid finished i n  a dome. Concrete and grout  s h a l l  be cured a 
minimum of 72 hours before any fu r the r  work is done on the  posts.  

3.4 Post Caps and Supporting A r m s  s h a l l  be i n s t a l l e d  a s  recommended by t h e  
manufacturer. Post caps s h a l l  be of the  design a s  required t o  accommodate t h e  top 
r a i l .  I n  addit ion t o  manufacturer's standard connections, supporting arms s h a l l  be 
securely anchored t o  posts  i n  such manner t h a t  w i l l  prevent easy removal with hand 
tools.  Studs driven by ~ O W - V ~ ~ O C ~ ~ Y  explosive-actuated tool  may be used with 
s t e e l ,  wrought i ron ,  d u c t i l e  i ron ,  o r  malleable iron. Studs driven by any 
explosive-actuated too l  w i l l  not be used with gray i ron  or  other  mater ia l  t h a t  
w i l l  be fractured.  

3.5 Top Rails.  Top r a i l  s h a l l  be i n s t a l l e d  before i n s t a l l i n g  chain-link f ab r i c  
and s h a l l  pass through intermediate  post caps. The top r a i l  s h a l l  have expansion 
couplings spaced a s  indicated. Top r a i l  s h a l l  be i n s t a l l e d  a t  bridge approaches 
and where t h e  s lope of t h e  wall is g rea te r  than 2:l. 

3.6 Top and Bottom Reinforcing Wires s h a l l  be in s t a l l ed  before i n s t a l l i n g  chain- 
l i nk  f a b r i c  and s h a l l  be pulled t au t .  

3.7 Fabric s h a l l  be pulled t a u t  and secured t o  the top wire and bottom wire c lose  
t o  both s ides  of each post and a t  i n t e r v a l s  of not more than 24 inches on centers .  
Fabric s h a l l  be attached t o  the s i d e s  of the post away from the channel o r  
enclosed opening. Fabric s h a l l  be secured t o  braced pul l  posts  using s t r e t c h e r  
bars and t i e s  or  c l i p s  o r  by i n t e g r a l l y  weaving t o  in t eg ra l  fastening loops of 
ends, corner,  pu l l ,  and ga te  posts  fo r  t h e  f u l l  length of each post. Fabric s h a l l  
be attached t o  l i n e  posts a t  not g rea t e r  than 15 inches on center  using t i e s  o r  
c l i p s .  Spl ices  i n  f a b r i c  s h a l l  be made with s u i t a b l e  sp l i c ing  wire. Edges of 
f a b r i c  made by f i e l d  tests s h a l l  be knuckled o r  barbed as applicable.  

3.8 Gates s h a l l  be i n s t a l l e d  a s  indicated.  Hinge brackets s h a l l  be i n s t a l l e d  i n  
d r i l l e d  holes i n  the gate  and ga te  posts  o r  s h a l l  be tack welded t o  gate  and ga te  
posts.  

3.9 Repair. I n  the event t h a t  any portion of galvanized items is abraded or  
otherwise damaged to  the  ex tent  t h a t  t h e  base metal is exposed, such damaged o r  
abraded port ions s h a l l  be nea t ly  covered with Grade 50B solder  conforming t o  the  
requirements of  ASTM B 32. 

4. TEMPORARY FENCE s h a l l  be i n s t a l l e d  i n  loca t ions  indicated on the  drawings. The 
fence s h a l l  be i n  place before channel excavation is s t a r t e d  and remain i n  place 
u n t i l  backf i l l  is completed. Pedestr ian crossings over the  channel excavation . 
s h a l l  have the  fence along both r a i l s .  Upon completion of t h e  work, the  fence 
mater ia l s  s h a l l  become the  property of the  Contractor and s h a l l  be removed from 
the  s i t e .  The temporary fence s h a l l  be maintained by t h e  Contractor i n  good r e p a i r  
throughout i ts use. 



SECTION 3A 

FORMWORK FOR CONCRETE 

Index 

1. Appl icable  P u b l i c a t i o n s  6. Chamf e r i n a  
2. S u b m i t t a l s  7. Coat ing 
3. Design 8 .  Removal 
4. M a t e r i a l s  9.  F i e l d  Q u a l i t y  Cont ro l  
5. I n s t a l l a t i o n  10. Box Conduit Reshoring 

1.  APPLICABLE PUBLICATIONS. The p u b l i c a t i o n s  l i s t e d  below form a  p a r t  o f  t h i s  
s p e c i f i o a t i o n  t o  t h e  e x t e n t  referenced.  The p u b l i c a t i o n s  a r e  r e f e r r e d  t o  i n  t h e  - t e x t  by t h e  b a s i c  d e s i g n a t i o n  only. 

1.1 American Concrete  I n s t u t u t e  (ACI) S tandards .  

A C I  347-68 Recommended P r a c t i c e  f o r  Concrete  
Formwork 

1.2 American S o o e i t y  f o r  T e s t i n g  M a t e r i a l s  (ASTM) . 
Making and Curing Concrete  T e s t  

Specimens i n  t h e  F i e l d  

C 39-72 Compressive S t r e n g t h  of  C y l i n d r i c a l  
Concrete Specimens 

1.1 U.S. Deoartment o f  Commerce, N a t i o n a l  Bureau of S tandards  (NBS) Produc t  - 
Standard.  

PS 1-74 For Cons t ruc t ion  and I n d u s t r i a l  Plywood 

2. SUBMITTALS. 

2.1 Shop Drawings. Drawings f o r  a l l  formwork requ i red  s h a l l  be submit ted  a t  
l e a s t  14 days be fo re  e i t h e r  f a b r i c a t i o n  on site o r  be fo re  d e l i v e r y  of  
p r e f a b r i c a t e d  forms. The drawing and d a t a  submit ted  s h a l l  i n c l u d e  t h e  t y p e ,  s i z e ,  
q u a n t i t y  and s t r e n g t h  of a l l  m a t e r i a l s  of which t h e  forms a r e  made, t h e  p lan f o r  
j o i n t i n g  of  f a c i n g  pane l s ,  d e t a i l s  a f f e c t i n g  t h e  appearance,  and t h e  assumed 
des ign values  and l o a d i n g  cond i t ions .  

2.2 Manufacturer ' s  l i t e r a t u r e  s h a l l  be submit ted  f o r  plywood, concre te  form hard 
* board,  form a c c e s s o r i e s ,  p r e f a b r i c a t e d  forms, form c o a t i n g ,  and form l i n i n g  

m a t e r i a l s .  

3. DESIGN. The des ign  and eng ineer ing  of t h e  formwork, as w e l l  as i t s  
c o n s t r u c t i o n ,  s h a l l  be t h e  r e s p o n s i b i l i t y  of t h e  Cont rac to r .  The formwork s h a l l  
be designed f o r  l o a d s ,  l a t e r a l  p ressure  and a l lowable  stresses i n  accordance wi th  
Chapter 1  of A C I  S tandard  347. Forms s h a l l  have s u f f i c i e n t  s t r e n g t h  t o  wi ths tand  
t h e  p r e s s u r e  r e s u l t i n g  from placement and v i b r a t i o n  of t h e  concre te  and s h a l l  have 
s u f f i c i e n t  r i g i d i t y  t o  main ta in  s p e c i f i e d  to le rances .  



4. MATERIALS. 

4.1 Forms s h a l l  be f a b r i c a t e d  w i t h  f a c i n g  m a t e r i a l s  t h a t  produce t h e  s p e c i f i e d  
c o n s t r u c t i o n  t o l e r a n c e  and s u r f a c e  requirements  of s e c t i o n :  CONCRETF. a 
4.1.2 Class "B" F i n i s h .  This  c l a s s  of f i n i s h  s h a l l  app ly  t o  a l l  formed s u r f a o e s  
excep t  t h o s e  s p e c i f i e d  t o  r e c e i v e  Class  C o r  C l a s s  D.  The s h e a t h i n g  s h a l l  be 
composed of tongue-and-groove o r  s h i p l a p  lumber, plywood conforming t o  NRS Product 
Standard PS-1 e x t e r i o r  t y p e ,  g rade  B-B plyform, tempered concre te  form hardboard,  
o r  steel. S t e e l  l i n i n g  on wood s h e a t h i n g  w i l l  not  be permit ted .  

4.1.3 C l a s s  'IC" F i n i s h .  T h i s  c l a s s  of f i n i s h  s h a l l  a p p l y  t o  o u t l e t  condui t  and 
channel  wa l l s .  The s h e a t h i n g  may be o f  e i t h e r  tongue-and-groove lumber, plywood, 
concre te  form hardboard,  o r  steel. Wood s h e a t h i n g  f o r  curved o r  warped s u r f a c e s  . 
s h a l l  be composed o f  s p l i n e s  o f  lumber which can be bent t o  t h e  r e q u i r e d  shape 
without s p l i t t i n g  or c rack ing  t o  form a smooth t i g h t  form. 

4.1.4 Class "Dn F i n i s h .  Th i s  c l a s s  of f i n i s h  s h a l l  apply  t o  s u r f a c e s  r e c e i v i n g  
b a c k f i l l  o r  unexposed s u r f a o e s .  The s h e a t h i n g  may be of wood o r  s t e e l .  

4.2 Form Accessor ies .  T i e s  and o t h e r  similar form a c c e s s o r i e s  t o  be p a r t i a l l y  o r  
wholly embedded i n  t h e  concre te  s h a l l  be of  a commercially manufacturered type.  
A f t e r  t h e  ends o r  end f a s t e n e r s  have been removed, t h e  embedded p o r t i o n  o f  metal 
t i e s  s h a l l  t e rmina te  not  l e s s  than  2-inches from any concre te  s u r f a c e  e i t h e r  
exposed t o  view o r  exposed t o  water. P l a s t i c  snap t ies may be used i n  l o c a t i o n s  
where t h e  s u r f a c e  w i l l  not be exposed t o  view, Form t i e s  s h a l l  be cons t ruc ted  s o  
t h a t  t h e  ends o r  end f a s t e n e r s  can be removed wi thout  s p a l l i n g  t h e  ooncrete .  

4.3 Form Coat ing s h a l l  be a oommercial formulat ion of s a t i s f a c t o r y  and proven 
performance t h a t  w i l l  no t  bond w i t h ,  s t a i n  o r  a d v e r s e l y  a f f e c t  conore te  s u r f a o e s  
and w i l l  not impair  subsequent t r ea tment  of concre te  s u r f a c e s  depending upon bond 
o r  adhesion nor impede t h e  w e t t i n g  o f  s u r f a o e s  t o  be cured wi th  water  o r  c u r i n g  
compounds. 

5. INSTALLATTON. Forms s h a l l  be mortar  t i g h t ,  p roper ly  a l i n e d  and adequa te ly  
suppor ted  t o  produce concre te  s u r f a c e s  meeting t h e  s u r f a c e  requirements  and 
o o n s t r u c t i o n  requirements  of s e c t i o n :  CONCRETE. Where concret  e s u r f  aces  a r e  t o  be 
permanently exposed t o  view, j o i n t s  i n  fonn panels  s h a l l  be ar ranged t o  provide  a 
p l e a s i n g  appearance. Where forms f o r  oont inuous  s u r f a o e s  a r e  placed i n  success ive  
u n i t s ,  c a r e  s h a l l  be taken t o  f i t  t h e  forms over  t h e  completed s u r f a o e  so as t o  
o b t a i n  a c c u r a t e  a l inement  of t h e  s u r f a c e  and t o  prevent  leakage of mortar .  Forms 
s h a l l  not  be re-used if t h e r e  is any evidence of s u r f a c e  wear and t e a r  o r  d e f e c t s  
which would impa i r  t h e  q u a l i t y  o f  t h e  su r faoe .  A l l  s u r f a c e s  of forms and embedded 
m a t e r i a l s  s h a l l  be c leaned of any mortar  from previous  c o n c r e t i n g  and of a l l  o t h e r  
f o r e i g n  m a t e r i a l  before concre te  is  placed i n  them. 

6. CHAMFERING. A l l  exposed j o i n t s ,  edges,  and e x t e r n a l  co rners  s h a l l  be 
chamfered by molding placed i n  t h e  forms unless t h e  drawings s p e c i f i c a l l y  s t a t e  
t h a t  chamfering is t o  be omit ted  o r  as otherwise  s p e c i f i e d .  Chamfered j o i n t s  
s h a l l  not be permit ted  where e a r t h  o r  r o c k f i l l  is placed i n  c o n t a c t  wi th  concre te  
s u r f a c e s .  Chamfered j o i n t s  s h a l l  be terminated a s u f f i c i e n t  d i s t a n c e  o u t s i d e  t h e  
l i m i t  of the  e a r t h  o r  r o c k f i l l  so t h a t  t h e  end o f  t h e  j o i n t s  w i l l  be c l e a r l y  
v i s i b l e .  



7. COATING. Forms f o r  exposed o r  pa in ted  s u r f a c e s  s h a l l  be coated wi th  form o i l  
o r  a form-re lease  agent  b e f o r e  t h e  form o r  reinforcement is placed i n  f i n a l  
p o s i t i o n .  The c o a t i n g  s h a l l  be used as recommended i n  t h e  manufacturer ' s  p r i n t e d  
o r  w r i t t e n  i n s t r u c t i o n s .  Forms f o r  unexposed s u r f a c e s  may be wet wi th  water i n  
l i e u  o f  c o a t i n g  immediately before  p l a c i n g  c o n c r e t e ,  except  t h a t  i n  c o l d  weather 
wi th  probable  f r e e z i n g  temperatures  c o a t i n g  s h a l l  be mandatory. Surp lus  c o a t i n g  
on form s u r f a c e s  and c o a t i n g  on r e i n f o r c i n g  s t e e l  and c o n s t r u c t i o n  j o i n t s  s h a l l  be 
removed before  p l a c i n g  concrete .  

8 .  REMOVAL. Forms s h a l l  not  be removed wi thout  approval  and a l l  removal s h a l l  be . accomplished i n  a manner which w i l l  p revent  i n j u r y  t o  t h e  concre te .  Forms s h a l l  
no t  be removed b e f o r e  t h e  e x p i r a t i o n  o f  t h e  minimum time i n d i c a t e d  below, except  
a s  o therwise  d i r e c t e d  o r  s p e c i f i c a l l y  au thor ized .  When c o n d i t i o n s  of t h e  work a r e  
such a s  t o  j u s t i f y  t h e  requirement ,  forms w i l l  be r equ i red  t o  remain i n  p lace  f o r  

+ a longer  per iod.  

8.1 Unsupported Concrete. Formwork f o r  w a l l s ,  columns, s i d e s  o f  beams, & a v i t y  
s t r u c t u r e s  and o t h e r  v e r t i c a l  t y p e  forms not suppor t ing  t h e  weight of concre te  
s h a l l  not  be removed i n  l e s s  than 24 hours.  The t ime  depends on t empera tu re ,  l i f t  
h e i g h t s  and t y p e  and amount of cement i t ious  m a t e r i a l  i n  t h e  concrete .  Where forms 
f o r  columns, walls and s i d e s  of beams a l s o  suppor t  formwork f o r  s l a b s  o r  beam 
s o f f i t s ,  t h e  removal t ime of t h e  la t ter  s h a l l  govern. 

8.2 Supported Concrete. Pan j o i s t  forms of t h e  t y p e  which can be removed wi thout  
d i s t u r b i n g  s h o r i n g  s h a l l  not  be removed i n  l e s s  than  3 days. Suppor t ing  forms and 
s h o r i n g  s h a l l  not  be removed u n t i l  s t r u c t u r a l  members have acqu i red  s u f f i c i e n t  
s t r e n g t h  t o  suppor t  s a f e l y  t h e i r  own weight. and any c o n s t r u c t i o n  l o a d  t o  which a concre te  may be sub jec ted .  I n  no c a s e  s h a l l  forms and s h o r i n g  be removed u n t i l  
both  minimum time and s u f f i c i e n t  s t r e n g t h  have been a t t a i n e d .  

Concrete  w i t h  Type Concrete w i t h  Blends 
I1 P o r t l a n d  Cement, o f  P o r t l a n d  Cement 
o r  P o r t l a n d  Pozzolan w i t h  Other Cement i t ious  
Cement M a t e r i a l  

Archs, i n c l u d i n g  g a l l e r y  and 
condui t  m o f s  7 days  

J o i s t ,  beams o r  g i r d e r  s o f f i t s  
where c l e a r  s t r u c t u r a l  span 
between suppor t  is  
under 10 4 
f e e t  10 t o  20 feet 7 
over 20 f e e t  14 

10 days  

F loor  s l a b  where c l e a r  s t r u c t u r a l  
span between s u p p o r t s  is  
under 10 f e e t  3 5 
10 t o  20 feet 4 6 
Over 20 f e e t  7 10 

I n  a d d i t i o n  t o  minimum t imes  above, r e s u l t s  of  c o n t r o l  t e s t s  conducted i n  
accordance wi th  ASTM C-31 and C-39 w i l l  be used a s  evidence t h a t  c o n c r e t e  has  

a a t t a i n e d  s u f f i c i e n t  s t r e n g t h  t o  permit  removal of forms. Concrete c y l i n d e r s  s h a l l  
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be s t o r e d  i n  t h e  s t r u c t u r e  o r  a s  near  t h e  s t r u c t u r e  as p o s s i b l e ,  s h a l l  r e c e i v e  
i n s o f a r  a s  p o s s i b l e  t h e  same cur ing  and p r o t e c t i o n  a s  g iven t h o s e  por t iona  of t h e  
s t r u c t q r e  they  r e p r e s e n t ,  and s h a l l  be t e s t e d  w i t h  24 hours a f t e r  removal from t h e  
s t r u c t u r e .  Cy l inders  w i l l  be t e s t e d  by and a t  t h e  expense of t h e  Government. 
3upl)ortLng forms s h a l l  not  be removed u n t i l  a f t e r  minimum time and c o n t r o l  t e s t  
s ~ e c i m e n s  have a t t a i n e d  a t  l e a s t  80 percent  of s t r e n g t h  requ i red  f o r  t h e  s t r u c t u r e  
i n  accordance wi th  q u a l i t y  and l o c a t i o n  requirements  of s e c t i o n :  CONCRETE. 

9.  FIELD QUALITY CONTROL. Forms and embedded i tems s h a l l  be inspec ted  i n  
s u f f i c i e n t  time p r i o r  t o  each concre te  placement by t h e  Cont rac to r  i n  o r d e r  t o  
c e r t i f y  t o  t h e  Cont rac t ing  O f f i c e r  t h a t  t h e y  a r e  ready t o  r e c e i v e  concre te .  The 
n e s u l t s  of  each i n s p e c t i o n  s h a l l  be r e p o r t e d  i n  w r i t i n g .  



SECTION 3B 

CONCRETE 

Index 

Related Work Specified Elsewhere 
Applicable Publicat ion 
Qua l i ty  Assurance 
Evaluation and Acceptance 
Submittals 
Materials 
Proportioning 
Production of Concrete 
Preparation f o r  Placing 

RELATED WORK SPECIFIED ELSEWHERE. 

Conveying 
Placing 
Repair of Surface Defects 
Finishing Unformed Surfaces 
Curing and Protect ion 
Finishing Formed Surfaces 
Contractor Qua l i ty  Control 
Concrete S ta in ing  

1.1 Expansion, Contraction and Construction Jo in t s  i n  Concrete Section 3D. 

1.2 Concrete Reinforcement - Section 6A. 

1.4 Formwork f o r  Concrete - Section 3A. 

2. APPLICABLE PUBLICATIONS. The publicat ions l i s t e d  below form a par t  of t h i s  
spec i f i ca t ion  t o  t h e  ex tent  referenced. The publicat ions a r e  re fer red  t o  i n  t h e  
t e x t  by the basic  designation only. 

e 2.1 Amerioan Concrete I n s t i t u t e  (ACI) Standards. 

A C I  211.1-77 
(CRD-C99) 

A C I  214-77 

A C I  305R-77 

A C I  309-72 
( R  1978) 

Recommended Prac t ice  for  Select ing 
Proportions f o r  Normal Weight and 
Heavyweight Concrete 

Recommended Prac t ice  f o r  Evaluation of  
Compression Test Results of Field 
Concrete 

Hot Weather Concreting - Committee 
Report, 1977 - T i t l e  No. 74-33 

Recommended Prac t ice  for  Consolidation 
of Concrete 

2.2 American Society f o r  Testing and Materials  (ASTM) with Corresponding CRD 
Standard Indicated Where Available. 

C 31-69 (CRD-C 11) 
(R1980) 

Making and Curing Concrete Test 
Specimens i n  t h e  Field 

C 33-81 (CRD-C 133) Concrete Aggregates 

C 39-80 (CRD-C 14) Compressive Strength of Cylindrical  
Concrete Specimens 

C 70-79 (CRD-C 111) Surface Moisture of  Fine Aggregate 



C 94-61 (CRD-C 31) Ready-Mixed Conorete 

C 125-81 (CRD-C 43) 

C 136-81 (CRD-C 103) 

Te m s  Relating to  Concrete and 
Concrete Aggregates 

- 
Sieve o r  Screen Analysis of Fine and 

Coarse Aggregates 

C 143-78 (CRD-C 5 )  Slump of Portland Cement Concrete 

C 171-69 (CRD-C 310) 
( R  1980) 

Sheet Materials fo r  Curing Concrete 

C 172-71 (CRD-C 4) 
(R 1977) 

Sampling Fresh Concrete 

C 192-81 (CRD-C 10) Making and Curing Concrete Test 
Specimens i n  t h e  Laboratory 

C 231-81 (CRD-C 41) Air Content of Freshly Mixed Concrete 
by the Pressure Method 

C 494-77A (CRD-C 87) Chemical Admixtures fo r  Concrete 

C 566-78 (CRD-C 113) Total Moisture Content of Aggregate by 
Drying 

D 75-71 (CRD-C 155) 
(R 1978) 

E 329-77 (CRD-C 500) 

Sampling Aggregates 

1nsoecti.cn and Testing Agencies fo r  
conhrete,  s t e e l  and ~ i tuminous  
Materials a s  Used i n  Construction 

2.3 Concrete Plant Manufacturer's Bureau (CPMB). 

6th Revision (CRD-C 95) Concrete Plant Standards 

2.4 Federal Speci f ica t ions  (Fed. Specs.) with Corresponding CRD Standards. 

~ ~ - ~ - 1 9 6 0 / 3  (CRD-C 200) Cement, Portland 

Ss-c-1960/4 (CRD-C 200) Cement, Hydraulic, Blended 

SS-C-1960/5 (CRD-C 200) Pozzolan, fo r  Use i n  Portland Cement 
Concrete 

2.5 National Bureau of Standards (NBS) Handbook. 

44 Specif ioat icns,  Tolerance and Other Techniaal Requirements 
f o r  Commercial weighing and Measuring Devices (4 th  Edition 1971 with 
Replacement Sheets) .  

2.6 U.S. Army Corps of Engineers Handbook f o r  Cement and Concrete (CRD). 

CRD-C 13-79 Air Entraining Admixture fo r  Concrete 
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CRD-C 55-78 

CRD-C 100-75 

CRD-C 112-69 

CRD-C 300-77 

CRD-C 400-63 

Concrete Mixer Performance 

Concrete Aggregate and Aggregate 
Sources and Selec t ion  of Material 
f o r  Testing 

Surface Moisture i n  Aggregate by Water 
Displacement 

Membrane-Forming Compounds fo r  Curing 
Concrete 

Water fo r  Use i n  Mixing or  Curing 
Concrete 

CRD-C 588-79 Non-Shrink Grout 

2.7 General Services Administration, Federal Standard No. 5958, "Federal Standard 
Colors" dated 2 January 1968. 

3. QUALITY ASSURANCE. 

3.1 Preconstruction Testing. 

3.1.1 Air-Entraining Admixture. Which has been i n  s torage a t  the pro jec t  s i t e  
fo r  longer than 6 months or  which has been subjected t o  freezing w i l l  be re tes ted  
a t  the expense of the Contractor when directed by the Contracting Off icer  and 
s h a l l  be rejected i f  t e s t  r e s u l t s  a r e  not s a t i s f ac to ry .  

3.1.2 Waterire: Reducing, Admixtures. W i l l  be accepted based on compliance with 
applicable spec i f i ca t ion ,  except t h a t  6-month and 1-year compressive s t rength  
requirements a re  waived. 

3.1.3 Cement. I f  cement is t o  be obtained from more than one source, the  i n i t i a l  
no t i f i ca t ion  s h a l l  s t a t e  the  estimated amount t o  be obtained from each source and 
the proposed schedule of shipments. Cement w i l l  be sampled a t  the  m i l l  or  
shipping point and/or a t  the  s i t e  of  the  work. If t e s t s  prove t h a t  a cement which 
has been delivered is unsa t i s fac tory ,  it s h a l l  be promptly removed from the  s i t e  
of the  work. Cement which has not been used within s i x  months a f t e r  t e s t  w i l l  be 
re tes ted  a t  the expense of the Contractor when directed by the  Contracting Officer  
and s h a l l  be rejected i f  t e s t  r e s u l t s  a r e  not s a t i s f ac to ry .  The cos t  of t e s t i n g  
cement excess t o  the pro jec t  requirements w i l l  a l so  be a t  the  expnese of the  
Contractor. The charges f o r  t e s t i n g  cement a t  t h e  expense of the  Contractor w i l l  
be deducted from the  payments due the  Contractor a t  a r a t e  of 4 cents  per hundred 
weight of cement represented by t h e  t e s t s .  

3.1.3.1 Prequal if ied Cement Sources. Cement s h a l l  be delivered and used d i r e c t l y  
from a m i l l  of a producer designated a s  a qual i f ied  source. Samples of cement f o r  
check t e s t i n g  w i l l  be taken a t  the pro jec t  s i t e  o r  concrete producing plant by a 
representat ive of t h e  Contracting Officer  f o r  t e s t i n g  a t  the  expense of  t h e  
Government. A list of prrequal if ied cement sources is ava i l ab le  from Commander 
and Director ,  U.S. Army Engineer Waterways Experiment Stat ion.  P.O. Box 631, 
Vicksburg, Mississippi  391 80. 

3.1.3.2 Other Cement Sources. Sampling, t e s t i n g  and the  shipping inspect ion from 
t h e  point of sampling, when t h e  point  is other  than a t  the  si te of t h e  work, w i l l  
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be made by, o r  under the supervision of the Government and at  its expense. No 
cement s h a l l  be used u n t i l  not ice has been given by the  Contracting Offioer t h a t  
t e s t  r e s u l t s  a r e  sa t i s f ac to ry .  I n  the event of f a i l u r e ,  the  cement may be 
resampled and tes ted  a t  t h e  request of the  Contractor,and a t  the  Contractor 's 
expense. When the point of sampling is  other  than a t  the  s i t e  of the work, t h e  
fill gate or ga tes  of the  sampled bin w i l l  be sealed and kept sealed u n t i l  
shipment from the bin has been completed. Sealing of the f i l l  gate or  ga tes  and 
of conveyanoes used i n  shipment w i l l  be done by or  under the  supervision of the  
Government. Conveyances w i l l  not be aocepted a t  the s i t e  of the  work unless  
recived with a l l  s e a l s  i n t a c t .  I f  tes ted  oement is rehandled a t  t r a n s f e r  points ,  
the extra  oost of inspeotion w i l l  be a t  the Contractor 's  expense. 

3.1.4 Pozzolan w i l l  be sampled a t  t h e  source and stored i n  sealed bins pending 
completion of c e r t a i n  t e s t s .  Pozzolan w i l l  a l s o  be sampled a t  the  s i t e  when 
determined necessary. A l l  sampling and t e s t i n g  w i l l  be by and a t  the  expense of 
the Government. Release for  shipment and approval fo r  use w i l l  be based on 
oomplianoe with 7-day lime-pozzolan s t rength  requirements and other  physical and 
ohemcial and uniformity requirements for  which t e s t s  oan be completed by the  time 
the  7-day lime-pozzolan s t rength  test is completed. Release f o r  shipment and 
approval for  use on the above basis  w i l l  be oontingent on continuing compliance 
with the  other  requirements of t h e  speoif ioat ions.  I f  a bin f a i l s ,  the  contents  
may be resampled and t e s t ed  a t  the Contractor 's expense. In  t h i s  event the 
pozzolan may be sampled a s  it is loaded i n t o  oars ,  t rucks or  barges provided they 
a re  kept a t  the source u n t i l  released for shipment. Unsealing and resea l ing  of 
bins and sea l ing  of shipping conveyances w i l l  be done by or  under the  supervision 
of the Government. Shipping conveyanoes w i l l  not be accepted a t  the si te of the  
work unless received with a l l  s e a l s  i n t a c t .  I f  pozzolan is damaged i n  shipment, 
handling, or  s torage,  it s h a l l  be promptly removed from the  s i t e  of the  work. 
Pozzolan which has not been used within s i x  months a f t e r  test w i l l  be re tes ted  a t  
the  expense of the Contraotor when directed by the  Contracting Officer  and s h a l l  
be rejected i f  t h e  test r e s u l t s  a r e  not s a t i s f ac to ry .  I f  tes ted  pozzolan is 
rehandled a t  t ransfer  points ,  the ex t ra  cos t  of inspeotion w i l l  be a t  the  
Contractor 's expense. The oost of t e s t i n g  excess pozzolan w i l l  be a t  t h e  
Contractor 's expense a t  a r a t e  of 85 cents  per ton. The amount w i l l  be deducted 
from payment t o  t h e  Contractor. 

3.1.5 Aggregates. Aggregates fo r  use i n  concrete construct ion may be obtained 
from any commercial source i n  the  Phoenix area. The Contractor s h a l l  no t i fy  t h e  
Contracting Offioer a t  l e a s t  60 days i n  advance of the source of aggregates for  
use i n  concrete. 

3.2 Construction Testing By Government. The Government w i l l  sample and t e s t  
aggregates and concrete t o  determine compliance with t h e  spec i f ica t ions .  The . 
Contraotor s h a l l  provide f a c i l i t i e s  and labor a s  may be necessary f o r  procurement 
of representat ive t e s t  samples. When t h e  Contractor proposes t o  reduce concrete 
mixing time, uniformity t e s t s  a t  reduced mixing time w i l l  be made by the  
Government a t  t h e  Contractor 's  expense. Samples of  aggregates w i l l  be obtained a t  

. 
the  point of hatching. Conorete w i l l  be sampled i n  accordance with ASTM C 172. 
Slump and a i r  content w i l l  be determined i n  acoordance with ASTM C 143 and ASTM 
C 231, respect ively.  Compression t e s t  specimens w i l l  be made and cured i n  
accordance with ASTM C 31 and compression test specimens tes ted  i n  accordance with 
ASTM C 39. Samples for  s t rength  tests of each c l a s s  of concrete placed each day 
w i l l  be taken not l e s s  than once each day, nor l e s s  than once f o r  each 150 cu. yd, 
of concrete,  nor less than once for  each 5,000 sq. f t .  of surface area of one s ide  
of s l abs  or  walls.  Three specimens w i l l  be made from each sample, two w i l l  be 
tes ted  a t  28 days for acceptance and one w i l l  be tes ted  a t  7 days for  
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information. The acceptance t e s t  r e s u l t s  w i l l  be the  average of the  s t r eng ths  of 
t h e  two specimens t e s t ed  a t  28 days. 

i 4. EVALUATION AND ACCEPTANCE. 

4.1 Concrete. The s t r e n g t h  of the  concrete w i l l  be considered s a t i s f a c t o r y  so 
long a s  the  average of a l l  s e t s  of t h r e e  consecutive t e s t  r e s u l t s  equal  or  exceed 
the  required spec i f ied  s t r e n t h  f i  and no individual  test r e s u l t  f a l l s  below t h e  
spec i f ied  strengh f i  by more than  500 pounds per square inch. S t r u c t u r a l  a n a l y s i s  
o r  addi t ional  t e s t i n g  may be required a t  the  Contractor 's expense when t h e  
s t rength  of t h e  concrete i n  t h e  s t r u c t u r e  is considered p o t e n t i a l l y  de f i c i en t .  
Concrete work judged inadequate by s t r u c t u r a l  ana lys is  or  by r e s u l t s  of t e s t s  
s h a l l  be reinforced with add i t iona l  construct ion a s  d i r ec t ed  by t h e  Contracting 
Off icer  or s h a l l  be replaced a t  the  Contractor 's  expense. 

4.2 Construction Tolerances. Variat ion i n  alinement, grade and dimensions of t h e  
s t r u c t u r e s  from the  e s t ab l i shed  alinement,  grade and dimensions shown on the  
drawings s h a l l  be within t h e  to lerance  spec i f ied  i n  t h e  following t ab le s :  

TABLE I 

CONSTRUCTION TOLERANCES FOR CONDUITS 

(1)  Departure from es t ab l i shed  Free-flow 
alinement or  from es t ab l i shed  conduits.... . . .l-inch 
grade High- veloci ty 

conduits.... . . .l/2-inch 

a (2 )  Variation i n  th i ckness ,  
a t  any point Conduits...........minus 2-1/2 

percent or  
1 /4-inch, 
whichever is 
g r e a t e r  

Conduits..... ......p l u s  5 
percent o r  
1 /2-inch, 
whichever is 
g r e a t e r  

(3)  Variation from i n s i d e  dimensions ................... 1/2 of 
1 percent 

TABLE I1 

TOLERANCES FOR CONCRETE CANAL L I N I N G  

(1)  Departure from es t ab l i shed  .................. 2-inches on tangents  
alinement .................. 4-inch on curves 

2 Departure from es t ab l i shed  
pro f i l e  grade 



( 3 )  Reduction i n  thickness i n  l i n i n g  .................. 10 percent  of 
spec i f i ed  
thickness:  
provided, t h a t  
average thickness 
is maintained a s  
determined by d a i l y  
batch volumes 

.................. 4 Variation from spec i f i ed  1/4 of 1 percent 
width of  sec t ion  a t  any height  p lus  1 inch 

( 5 )  Variation from e s t a b l i s h  .................. 1/2 of  1 percent 
height  of l i n ing  p lus  l-inch 

(6)  Variations i n  sur faces  .................. I n v e r t  1/4-inch i n  
10 f e e t  .................. Side  s lopes  1/2-inch 
i n  10 f e e t  

TABLE I11 

.................. ( 1  Departure from es tabl i shed  1-inch 
alignment 

( 2 )  Departure from es tabl ihsed  .................. 1-inch 
grades 

( 3 )  Variation from the  plumb o r  Exposed, i n  10 feet.... .l/2-inch 
the  spec i f ied  b a t t e r  i n  t h e  Backfi l led,  i n  10 f ee t . .  l-inch 
l i n e s  and su r faces  of columns, 
p i e r s ,  walls, and i n  a r r i s e s  

(4) Variation from the  l e v e l  o r  
from the  grades indicated on Exposed, i n  10 feet.... .l/2-inch 
t h e  drawings i n  s l a b s ,  beams Backfi l led,  i n  10 fee t . .  l-inch 
hor izonta l  grooves, and r a i l i n g  
o f f s e t s  

(5) Variation i n  cross-sect ional  ................. dimensions of columns, p i e r s  Minus.. 1 /&-inch 
s l abs ,  wal l s ,  beams, and Plus....................l/Z-inch 
s imi lar  p a r t s  

................ (6) Variation i n  thickness of Minus.. .1/8-inch 
bridge s l a b s  Plus....................1/4-inch 

( 7 )  Footings: Same as foot ings  f o r  bui ld ings  

........................ (8) Variat ion i n  t h e  s i z e s  and 1/2-inch 
loca t ions  of s l a b s  and wall 
openings 



(9) S i l l s  and sidewalls  for  r a d i a l  Variation from the  plumb o r  l eve l  
ga tes  and s imi l a r  water t ight  .......... Not g rea t e r  than 
St ruc tures  1/8 in. i n  10 f t .  

4 .3  Surface Requirements. The su r face  requirements fo r  t h e  c l a s ses  of  f i n i s h  
required by Section: FORMWORK FOR CONCRETE s h a l l  be a s  here inaf te r  specif ied.  
Allowable i r r e g u l a r i t i e s  a re  designated "abrupt" or  "gradual" fo r  purposes of 
providing fo r  sur face  vari t ions.  Offse ts  r e su l t ing  from displaced, misplaced o r  
mismatched forms, or  sheathing,  or  by loose knots i n  sheathing, or  other  similar 
form defects ,  s h a l l  be considered "abruptw i r r e g u l a r i t i e s .  I r r e g u l a r i t i e s  
r e su l t ing  from warping, unplaneness or  s imi l a r  uniform var ia t ions  from planeness,  
or  t r u e  curvature,  s h a l l  be considered "gradualN i r r e g u l a r i t i e s .  "Gradual" 
i r r e g u l a r i t i e s  w i l l  be checked f o r  compliance with t h e  prescribed l i m i t s  w i t h  a 5- 
foot template, cons is t ing  of a s t raightedge for  plane surfaces and a shaped 
template f o r  curved o r  warped surfaces.  I n  measuring i r r e g u l a r i t i e s ,  t h e  
s traigthedge or  template may be placed anywhere on t h e  surface i n  any d i r ec t ion ,  
with t h e  t e s t i n g  edge held p a r a l l e l  t o  t h e  intended surface. 

Class of Finish I r r e g u l a r i t i e s  

Abrupt, inches 
1 /4 

Gradual, inches 
112 

+ Variation fo r  c l a s s  C f i n i sh  s h a l l  not exceed zero pos i t ive  and 1/8-inch 
negative i n  the  d i r ec t ion  of  flow of  t h e  water. 

5. SUBMITTALS. 

5.1 Test Reports. 

5.1.1 Concrete Mixture Proportions s h a l l  be submitted fo r  approval. The 
proportions of a l l  ingredients  and nominal maximum coarse aggregate s i z e  t h a t  w i l l  
be used i n  the manufacture of each qua l i ty  of concrete s h a l l  be s ta ted .  
Proportions s h a l l  i nd ica t e  weight of cement and water and weights of aggregates i n  
a saturated surface-dry condition. The submission s h a l l  be accompanied by test 
repor ts  from a laboratory complying with ASTM E 329 a t t e s t i n g  t h a t  proportions 
thus selected w i l l  produce concrete of the  q u a l i t i e s  indicated. No subs t i t u t ion  
s h a l l  be made i n  the  source or type of mater ia l s  used i n  t h e  work without 
addi t ional  t e s t s  t o  show t h a t  the new mater ia l s  and qua l i ty  of concrete a re  
sa t i s f ac to ry .  

5.1.2 Cement and Pczzolan w i l l  be accepted on the  bas is  of manufacturer's 
c e r t i f i c a t i o n  of compliance, accompanied by m i l l  t e s t  repor ts  t h a t  mater ia l s  meet 
the  requirements of the spec i f ica t ion  under which it is furnished. Cer t i f i ca t ion  
and m i l l  test repor ts  s h a l l  i den t i fy  the  pa r t i cu la r  l o t  furnished. No cement o r  
pozzolan s h a l l  be used u n t i l  no t ice  of acceptance has been given by t h e  
Contracting Officer .  Cement and pozzolan w i l l  be subjec t  t o  check t e s t ing  from 
samples obtained a t  the m i l l ,  a t  t r ans fe r  points  or  a t  the  pro jec t  s i t e ,  a s  
scheduled by t h e  Contracting Off icer ,  and such sampling w i l l  be by or under t h e  
supervision of the Government a t  its own expense. Material not meeting 
spec i f ica t ions  s h a l l  be promptly removed from t h e  s i t e  of work. 

5.2 Manufactuers' Ce r t i f i ca t e .  • 3B-7 



5.2.1 Accelerating Admixture s h a l l  be c e r t i f i e d  fo r  compliance with a l l  
spec i f ica t ion  requirements. 

5.2.2 Impervious Sheet Curing Materials  s h a l l  be c e r t i f i e d  for  compliance with 
a l l  spec i f i ca t ion  requirements. 

5.2.3 Air-Entraining Admixture s h a l l  be c e r t i f i e d  for  compliance with a l l  
Specif icat ion requirements. 

5.2.4 Water-Reducing Admixture s h a l l  be c e r t i f i e d  fo r  compliance with a l l  
spec i f ica t ion  requirements. 

5.2.5 Curing Compound s h a l l  be c e r t i f i e d  for  ccmpliance with a l l  spec i f ica t ion  
requirements. 

5.3 Review of P lant ,  Equipment and Methods. * 

5.3.1 Batch Plant.  Deta i l s  of t h e  da ta  on concrete p lant  s h a l l  be submitted fo r  
review by the Ccntracting Off icer  fo r  confcrmance with paragraph: PRODUCTION OF 
CONCRETE. 

5.3.2 Mixers. The make, type and capaci ty of  concrete mixers proposed for  mixing 
ccncrete  s h a l l  be submitted f o r  review by t h e  Contracting Off icer  f o r  ccnformance 
with paragraph: PRODUCTION OF CONCRETE. 

5.3.3 Conveying Equipment. The methods and equipment for  t ranspor t ing ,  handling, 
and depositing t h e  concrete s h a l l  be submitted f o r  review by t h e  Contracting 
Officer for  confcrmance with paragraph: CONVEYING. 

5.3.4 Placing. A l l  placing equipment and methods s h a l l  be submitted f o r  review 
by the Ccntracting Off icer  fo r  conformance with paragraph: PLACING. 

5.3.5 J o i n t  Clean-Up. The method and equipment proposed f o r  j o in t  clean-up s h a l l  
be submitted fo r  review by the  Ccntracting Officer  fo r  ccnformance with 
paragraph: PREPARATION FOR PLACING. Method of waste disposal  f o r  any method 
proposed for  jo in t  clean-up s h a l l  be approved by t h e  Ccntracting Officer .  

5.3.6 Curing. The curing medium and methods t o  be used s h a l l  be submitted f o r  
review by the Ccntracting Off icer  fo r  conformance with paragraph: CURING AND 
PROTECTION. 

5.3.7 Cold-Weather Requirements. I f  ccncrete is proposed t o  be placed under cold 
weather conditions t h e  mater ia l s ,  methods and protect ion proposed t o  accomplish i t  
i n  accordance with the  requirements of paragraph: PLACING and CURING AND 
PROTECTION s h a l l  be approved by t h e  Ccntracting Officer. 

5.3.8 Hot-weather Requirements. I f  concrete is proposed t o  be placed under hot 
weather conditions t h e  mater ia l s  and methods proposed t o  accomplish it i n  
accordance with the requirements of paragraphs: PLACING AND CURING AND PROTECTION 
s h a l l  be approved by t h e  Contracting Officer .  

6. MATERIALS. 

6.1 Cement and Pozzclan s h a l l  be Portland cement o r  Portland-pozzolan cement or  
Portland cement i n  combination with pozzolan and s h a l l  conform t o  appropriate  
spec i f ica t ions  l i s t e d  below. 



6.1.1 Portland Cement. Fed. Spec. SS-C1960/3, Type I1 low a l k a l i .  

6.1.2 High-Early-Strength Portland Cement. Fed. Spec. SS-C-1960/3, Type I11 with 

'a t r icaloium aluminate l imi ted  t o  5 percent,  used only when s p e c i f i c a l l y  approved i n  
writing. 

6.1.4 Portland-Pozzolan Cement. Fed. Spec. SS-C-1960/4, Type IP (m~). 
6.1.5 Pozzolan. Fed. Spec. SS-C-1960/5, Class F or  N. 

6.2 Aggregates. Fine and coarse aggregate w i l l  conform t o  the  grading 
requirements of  ASTM C-33. The nominal maximum s i z e  s h a l l  be a s  l i s t e d  i n  
paragraph: PROPORTIONING. The proposed aggregate gradat ions  t o  be used s h a l l  be 
submitted t o  t h e  Contract ing Off icer  fo r  approval. 

6.3 Admixtures t o  be used, when required or  permitted s h a l l  conform t o  t h e  
appropriate  spec i f i ca t ion  l i s t e d  below. 

6.3.1 Air-Entraining Admixture. CRD-C 13. 

6.3.2 Accelerating Admixture. Calcium chloride conforming t o  ASTM D 98. 

6.3.3 Water-Reducing m-&hd+m Admixtures ASTM C 494, Type A. 

6.4 Curing Materials .  

6.4.1 Impervious Sheet Mater ia l s  ASTM C 171, type opt ional  except polyethylene 
f i l m ,  i f  used, s h a l l  be white opaque. 

6.4.2 Membrane-Forming Curing Compound. CUD-C 300, pigmented, nonpigmented, 
chlorinated rubber base, resin-base d i s s ipa t ing  type a s  required i n  paragraph: 
C U R I N G  AND PROTECTION. Non-pigmented, compound s h a l l  conta in  a f u g i t i v e  dye. 

6.5 Water f o r  mixing s h a l l  be f r e s h ,  c lean  and dr inkable ,  except t h a t  undrinkable 
water may be used i f  it meets t h e  requirements of CRD-C 400. Water fo r  cur ing  
s h a l l  not contain any substance t h a t  is in ju r ious  t o  t h e  concrete.  

7. PROPORTIONING. 

7.1 Qua l i ty  and Location. Concrete of various q u a l i t i e s  indicated and a s  
required under o the r  s e c t i o n s  s h a l l  be proportioned f o r  use i n  various s t r u c t u r e s  
o r  port ions of s t r u c t u r e s  a s  follows. 

7.1.1 Strength. Speci f ied  cmpress ive  s t rength  f ' c  s h a l l  be a s  follows: 

Compressive St rength  
@ 28 days, p s i  

4000 

S t ruc tu re  or  Port ion 
.- of S t r u c t u r e  

Outlet  conduit 

3000 A l l  o the r  s t r u c t u r e s  

7.1.2 Maximum Water - Cement Ratio. Maximum water cement r a t i o  s h a l l  be a s  
follows: 



Maximum Water-Cement Ratio, by wt St ruc tu re  or  Port ion of S t ruc tu re  

Out le t  conduit,  channel i nve r t  
and de&da d9r1bfeS.. 

Out le t  channel wal l s  

0.55 A l l  o ther  s t r u c t u r e s  

7.2 Nominal Maximum Size Coarse Aggregate s h a l l  be 1-1/2 inches except 3/4-inch 
nominal maximum s i z e  coarse aggregate s h a l l  be used when any of  the  following 
conditions e x i s t :  t h e  narrowest dimension between s ides  of forms is l e s s  than 7- 
1/2 inches, the depth of the s l a b  is l e s s  than 4-1/2 inches o r  when the  minimum 
c l e a r  spacing between reinforcing is l e s s  than  2 inches. 

7.3 Air Content a s  determined by ASTM C 231 s h a l l  be 5.0 * 1.5 percent except 
t h a t  when the  nominal maximum s i z e  coarse aggregate is 3/4-inoh it s h a l l  be 6.0 * 
1.5 percent. 

7.4 Slump. The slump s h a l l  be determined i n  accordance with ASTM C-143 and s h a l l  
not depart more than 1-1/2-inches from t h a t  s t i pu la t ed  below: 

S t ruc tu re  Element Slump; inches 

Massive or  l i g h t l y  reinforced 1-1/2 
sec t ions ,  -, bridge 
decks, conorete plug, and 
a l l  s l a b s  

Other oonstruct ion 2-1/2 

7.5 Concrete Proportioning. T r i a l  des ign  batches and t e s t i n g  requirements fo r  
various q u a l i t i e s  of concrete spec i f i ed  s h a l l  be t h e  r e s p o n s i b i l i t y  of t h e  
Contractor. Samples of approved aggregates  s h a l l  be obtained i n  accordance with 
the  requirements of ASTM D 75. Samples of ma te r i a l s  o ther  than aggregate s h a l l  be 
representa t ive  of those proposed for  t h e  pro jec t  and s h a l l  be aocompanied by 
manufacturer's t e s t  repor ts  i nd ica t ing  compliance with app l i cab le  spec i f ied  
requirements. T r i a l  mixtures having propor t ions ,  cons is tenc ies  and a i r  content 
s u i t a b l e  f o r  t h e  work s h a l l  be made based on A C I  Standard 211.1, using a t  l e a s t  
three d i f f e ren t  water-oement r a t i o  which w i l l  produce a range of s t rength  
encompassing those required f o r  the work. T r i a l  mixtures s h a l l  be designed fo r  
maximum permitted slump and a i r  content.  The temperature of concrete  i n  each 
t r i a l  batch s h a l l  be reported. For each water-cement r a t i o  a t  l e a s t  three  t e s t  
cyl inders  for  each t e s t  age s h a l l  be made and cured i n  accordance w i t h  ASTM C 
192. They s h a l l  be tested a t  7 and 28 days i n  accordance with ASTM C 39. From 
these t e s t  r e s u l t s  a curve s h a l l  be p lo t ted  showing t h e  r e l a t ionsh ip  between 
water-cement r a t i o  and strength.  

7.6 Average Strength.  For each port ion of the s t r u c t u r e ,  proport ions s h a l l  be 
se lec ted  so t h a t  t h e  maximum permitted water-cement r a t i o  is not exceeded and so 
a s  t o  produce an average s t rength  fcr exceeding t h e  specfied s t r eng th  fc  by t h e  
amount indicated below. Where the  production f a c i l i t y  has a standard deviat ion 
record determined i n  accordance with A C I  214, based on 30 consecutive s t rength  
t e s t s  of s imi l a r  mixture proportions a s  proposed, obtained within one year of t h e  
time when concrete placing is expected, it s h a l l  be used i n  s e l e c t i n g  average 



s t rength .  The average s t r eng th  used a s  the  bas is  for  s e l e c t i n g  proport ions $ha l l  
exceed t h e  spec i f ied  s t rength  f', by a t  l e a s t  - 
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350 p s = i f '  s t i t idard devia t ion  is l e s s  than 300 p s i  

550 p s i  i f  standard devia t ion  is 300 t o  450, p s i  

750 p s i  i f  standard devia t ion  is 450 t o  600 p s i  

900 p s i  i f  standard devia t ion  is 600 t o  750 p s i  

If the standard deviat ion exceeds 750 p s i  o r  if a standard devia t ion  record is not 
avaialbe,  proportions s h a l l  be se l ec t ed  t o  produce an average s t rength  a t  l e a s t  
1,000 p s i  g rea t e r  than the  spec i f i ed  s t rength .  

8. PRODUCTION OF CONCRETE. 

8.1 Capacity. The batching and mixing equipment s h a l l  have a capaci ty of a t  
l e a s t  100 cubic yards per hour. 

8.2 Batching Plant s h a l l  conform t o  the  requirements of the  Concrete P lant  
Standards of CPMB and a s  spec i f i ed ;  however, r a t i n g  p l a t e s  a t tached  t o  batch p l an t  
equipment a re  not required. 

8.2.1 Equipment. The batching con t ro l s  s h a l l  be semi-automatic or  automatic. 
The semi-automatic batching system s h a l l  be provided with i n t e r l o c k s  such t h a t  t h e  
discharge device cannot be actuated u n t i l  t h e  indicated ma te r i a l  is within the 
appl icable  tolerances. The semi-automatic or automatic batching system s h a l l  be 
equipped with an accurate  recorder  o r  recorders  which meet t h e  requirement of the 
Concrete P lant  Standards of  CPMB. Separate  bins or compartments s h a l l  be provided 
fo r  each s i z e  group of aggregate and cement and pozzolan. Aggregate s h a l l  not be 
weighed i n  t h e  same batcher with cement pozzolan. I f  both cement and pozzolan a re  
used they may be batched cumulatively provided Portland cement is batched f i r s t .  
If measured by weight, water s h a l l  not be weighed cumulatively with another 
ingredient .  Water batcher f i l l i n g  and discharging valves s h a l l  be so inter locked 
t h a t  t h e  discharged valve cannot be opened before the  f i l l i n g  valve is f u l l y  
closed. An accurate  mechanical device fo r  measuring and dispensing each admixture 
s h a l l  be provided. Each d ispenser  s h a l l  be inter locked with t h e  batching and 
discharging operation of the water so t h a t  each admixture is separa te ly  batched 
and discharge automatically i n  a manner t o  obta in  uniform d i s t r i b u t i o n  throughout 
the  batch i n  the spec i f ied  mixing period. Where use of t ruck  mixers make t h i s  
requirement impract icable,  t h e  admixture dispensers  s h a l l  be in ter locked with t h e  
sand batcher. Admixtures w i l l  not be combined p r io r  t o  in t roduct ion  i n  water or  
sand. The p lant  s h a l l  be arranged so a s  t o  f a c i l i t a t e  t h e  inspec t ion  of a l l  
operat ions a t  a l l  times. Su i t ab le  f a c i l i t e s  s h a l l  be provided f o r  obtaining 
representa t ive  samples or  aggregates  from each bin or compartment. 

8.2.2 Scales.  The weighing equipment s h a l l  conform t o  t h e  appl icable  
requirements of NBS Handbook 44, except t h a t  t h e  accuracy s h a l l  be plus or minus 
0.2 percent of s c a l l e  capacity. The Contractor s h a l l  provide standard t e s t  
weights and any other  a u x i l i a r y  equipment required f o r  checking t h e  opera t ing  
performance of each s c a l e  or  o ther  measuring devices. The t e s t s  s h a l l  be made a t  
t h e  frequency required i n  paragraph: CONTRACTOR QUALITY CONTROL and i n  t h e  
presence of a Government inspec tor .  

C 
8.2.3 Batching Tolerances. 



8.2.3.1 Weighing Tolerances. Whichever of the following to l e rances  is  g rea t e r  
s h a l l  apply, based on required s c a l e  reading. 

I 

Material Percent of Required 
Weight 

Percent of Scale  
Capacity 

Cement and Pozzolan &I f0.3 

Aggregate *2 a . 3  

Water t 1 t0.3 

Admixture t 3  t0 .3  

8.2.3.2 Volumetric Tolerances. For volumetric batching equipment t h e  following 
tolerances s h a l l  apply t o  the required volume of material  being batched: 

Water: Plus or  minus 1 percent .  

Admixtures: Plus o r  minus 3 percent.  

8.2.4 Moisture Control. The p l an t  s h a l l  be capable or  ready adjustment t o  
compensate fo r  the varying mositure contents  of the aggregates,  and t o  change t h e  
weights of t h e  mater ia l s  being batched. 

8.3 Mixers. 

8.3.1 General. The mixers s h a l l  not be charged i n  excess of the  capaci ty 
recommended by t h e  manufacturer. The mixers s h a l l  be operated a t  t h e  drum o r  
mixing blade speed designated on the manufacturer's da ta  p la te .  The mixers s h a l l  
be maintained i n  s a t i s f a c t o r y  opera t ing  condition, and t h e  mixer drums s h a l l  be 
kept f r e e  of hardened concrete.  Should any mixer a t  any time produce 
unsa t i s fac tory  r e s u l t s ,  its use s h a l l  be promptly discontinued u n t i l  it is 
repared. 

8.3.2 Concrete Plant  Mixers s h a l l  be t i l t i n g ,  non- t i l t ing ,  ho r i zon ta l  s h a f t  o r  
ver t ica l -shaf t  type and s h a l l  be provlded with an acceptable device t o  lock t h e  
discharge mechanism u n t i l  the  required mixing time has elasped. 

8 .3 .2 .1  Mixing Time and Uniformity. I n  t h e  absence of uniformity da ta  f o r  
concrete mixers, the  mixing time f o r  each batch a f t e r  a l l  s o l i d  ma te r i a l s  a r e  i n  
the  mixer s h a l l  be one minute f o r  mixers having a capaci ty  of  one cubic yard, 
provided t h a t  a l l  of the  mixing water is introduced before one-fourth of the  
mixing time has elapsed. For mixers of  g rea t e r  capaci ty,  t h i s  minimum time s h a l l  
be increased 15 seconds fo r  each a d d i t i o n a l  cubic yard or  f r a c t i o n  therof .  These 
mixing times a re  predicated on opera t ion  a t  designated speed and proper 
introduct ion of  mater ia l s  i n t o  the  mixer. The mixing t i n e  w i l l  be increased t o  
secure t h e  requred uniformity when t h e  average v a r i a b i l i t y  index f o r  t h e  t e s t s  
performed i n  accordance with paragraph: CONTRACTOR QUALITY CONTROL is l e s s  than 
any of the  following uniformity requirements: 



Tests  - Average V a r i a b i l i t y  Index 

ater:;content,  % ,by.::wt. 91.5 
Coarse aggregate content ,  % by w t .  90.5 
unit-weight of a i r - f r e e  mortar,  98.5 
% b y  w t .  
Cement content of dr ied  mortar, 82.5 
$ by w t .  

The mixing time may be reduced, when requested by the  Contractor ,  t o  t h e  minimum 
time required t o  meet a l l  t h e  uniformity requirements. Mixer performance t e s t s  i n  
accordance with CRD-C 55 a t  reduced mixing times w i l l  be performed by the  
Government a t  t h e  Contractor 's  expense. 

8.3.3 Truck Mixers. Truck mixers, the mixing of concrete the re in ,  and concrete 
uniformity, s h a l l  conform t o  t h e  requirements of ASTM C-911. A t ruck  mixer may be 
used e i t h e r  for  complete mixing (transit-mixed) o r  t o  f i n i s h  the  p a r t i a l  mixing 
done i n  a s t a t iona ry  mixer (shrink-mixed). Each truck s h a l l  be equipped with two 
counters from which it w i l l  be poss ib le  t o  determine the  number of revolut ions a t  
mixing speed and t h e  number of  revolu t ions  a t  a g i t a t i n g  speed. Truck mixers s h a l l  
not be used t o  mix o r  t o  a g i t a t e  concrete with g rea t e r  than 1-1/2-inch nominal 
maximum s i z e  aggregate.  

9. PREPARATION FOR PLACING. 

9.1 Construction Jo in t s .  Concrete sur faces  t o  which o ther  concrete is t o  be 
bonded s h a l l  be prepared f o r  receiving t h e  next l i f t  or  adjacent  concrete by 
cleaning with e i t h e r  wet sandblas t ing ,  high pressure water j e t ,  o r  other  approved 
method: however, approved wet sandblas t ing  equipment s h a l l  be provided. 

9.1.1 High-Pressure Water J e t .  A stream of water under a pressure of not l e s s  
than 3000 p s i  may be used f o r  cleaning. Its use s h a l l  be delayed u n t i l  t h e  
concrete is s u f f i c i e n t l y  hard so t h a t  only the sur face  sk in  o r  mortar is  removed 
and the re  is no undercut t ing of coarse aggregate p a r t i c l e s .  Where t h e  cleaning 
occurs more than two days p r i o r  t o  placing the  next l i f t  o r  where t h e  work i n  the  
area subsequent t o  t h e  c leaning  causes d i r t  or  debr is  t o  be deposited on t h e  
surface,  the surface s h a l l  be cleaned again a s  the  l a s t  operat ion p r io r  t o  placing 
the  next l i f t .  I f  t h e  water j e t  is incapable of a s a t i s f a c t o r y  cleaning,  t h e  
surface s h a l l  be cleaned by wet sandblast ing.  

9.1.2 Wet Sandblasting. When employed i n  t h e  preparat ion of construct ion 
jo in t s ,  wet sandblast ing s h a l l  be performed a s  the  f i n a l  operat ion completed 
before placing t h e  following l i f t .  The operat ion s h a l l  be continued u n t i l  a l l  
accumulated l a i t a n c e ,  coa t ings ,  s t a i n s ,  deb r i s ,  and o ther  fore ign  mater ia l s  a re  
removed. The sur face  of t h e  concrete  s h a l l  then be washed thoroughly t o  remove 
a l l  loose mater ia l .  The sur face  s h a l l  again be washed j u s t  p r i o r  t o  placing the  
succeeding l i f t .  

9.1.3 Waste Disposal. The method used i n  disposing of waste water employed i n  
cu t t ing ,  washing and r in s ing  of concrete  sur faces  s h a l l  be such t h a t  t h e  waste 
water does not  s t a i n ,  d i sco lo r ,  o r  a f f e c t  exposed sur faces  of the  s t r u c t u r e s ,  o r  
damage the  envirnoment of t h e  pro jec t  area. Method of d i sposa l  s h a l l  be subjec t  
t o  approval. 

9.2 Embedded Items. Before placing concrete ,  care  s h a l l  be taken t o  determine 

m t h a t  a l l  embedded items a r e  f i rmly and securely fastened i n  place a s  indica ted  on 
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the  drawings, or  required. Embedded items s h a l l  be f r e e  of o i l  and o ther  foreign 
matter such a s  loose coat ings or  r u s t ,  pa in t  and sca l e .  The embedding of wood i n  
concrete w i l l  be permitted only when s p e c i f i c a l l y  authorized o r  d i rec ted .  Voids 
i n  s leeves ,  i n s e r t s  and anchor s l o t s  s h a l l  be f i l l e d  temporarily w i t h  readi ly  
r e m C ~ b l e  mater ia l s  t o  prevent the  en t ry  of concrete  i n t o  t h e  voids. 

- 
10. CONVEYING. 

10.1 General. Concrete s h a l l  be conveyed from mixer t o  forms a s  rapidly a s  
prac t icable  and within t h e  time i n t e r v a l  i n  paragraph: PLACING by methods which 
w i l l  prevent segregation o r  l o s s  of  ingredients .  Any concrete  t ransfer red  from 
one conveying device t o  another s h a l l  be passed through a hopper which is conical  
i n  shape and s h a l l  not be dropped v e r t i c a l l y  more than 5 f e e t ,  except where 
s u i t a b l e  equipment is provided t o  prevent segregat ion and where spec f i ca l ly  
authorized. Telephonic or  o ther  s a t i s f a c t o r y  means of rapid communication between 
t h e  mixing plant and t h e  forms i n  which concrete is being placing s h a l l  be 
provided and ava i l ab le  fo r  use by Government inspectors .  

10.2 Buckets. The i n t e r i o r  hopper s lope s h a l l  be not  l e s s  than 58 degrees from 
the hor izonta l ,  the  minimum dimension of the  c l e a r  gate  opening s h a l l  be a t  l e a s t  
5 times t h e  nominal maximum s i z e  aggregate and t h e  area of  t h e  ga te  opening s h a l l  
be not l e s s  than two-square f ee t .  The maximum dimension of the ga te  opening s h a l l  
not be g rea t e r  than twice t h e  minimum dimension. The bucket ga tes  s h a l l  be 
e s s e n t i a l l y  grout t i g h t  when closed any may be manually, pneumatically or  
hydraul ica l ly  operated except f o r  buckets l a r g e r  than 2 cubic yards s h a l l  not be 
manually operated. The design of the bucket s h a l l  provide means f o r  pos i t ive  
regulat ion of t h e  amount and r a t e  of deposi t  of concrete i n  each dumping posi t ion.  

10.3 Trucks. Truck mixers operat ing a t  a g i t a t i n g  speed o r  t ruck  a g i t a t o r s  used 
for  t ranspor t ing  plant-mixed concrete  s h a l l  conform t o  t h e  requirements of ASTM C 
-94. Non-agitating equipment may be used fo r  t ranspor t ing  p lant  mixed concrete 
over a smooth road when haul ing time is  l e s s  than 15 minutes. Bodies of non- 
a g i t a t i n g  equipment s h a l l  be smooth, water t ight ,  metal conta iners  equipped w i t h  
ga tes  t h a t  w i l l  permit t h e  discharge of t h e  concrete.  Covers s h a l l  be provdied 
fo r  pro tec t ion  aga ins t  the weather. 

10.4 Chutes. When concrete  can be placed d i r e c t l y  from a t ruck  mixer, a g i t a t o r  
or non-agitating equipment, t h e  chutes at tached t o  t h i s  equipment may be used. A 
discharge de f l ec to r  s h a l l  be used when required by t h e  Contracting Officer .  
Separate chutes and o ther  s i m i l a r  equipment w i l l  not be permitted f o r  con~ey ing  
concrete except when s p e c i f i c a l l y  approved. 

10.5 Belt  Conveyors. Bel t  conveyors may be used when approved. Such conveyors 
s h a l l  be designed and operated t o  assure t o  uniform flow of concrete from mixer t o  
f i n a l  place of deposi t  without segregat ion of i ng red ien t s  o r  l o s s  of  mortar and 
s h a l l  be provided with pos i t i ve  means for  preventing segregat ion of the  concrete 
a t  t h e  t r a n s f e r  poin ts  and t h e  point  of  placing. 

10.6 Pump Placement. Concrete may be conveyed by pos i t ive  displacement pump when 
approved. The pumping equipment s h a l l  be p is ton  or  squeeze pressure type. The 
p ipe l ine  s h a l l  be r i g i d  s t e e l  pipe or  heavy duty f l e x i b l e  hose. The in s ide  
diameter of the  pipe s h a l l  be a t  l e a s t  t h r e e  times t h e  nominal maximum s i z e  Coarse 
aggregate i n  the concrete  mixture t o  be pmped but not l e s s  than 4 inches. The 
maximum s i z e  coarse aggregate w i l l  not be reduced t o  accommodate t h e  pumps. The 
d is tance  t o  be pumped s h a l l  not exceed limits recommended by t h e  Pump 
manufacturer. The concrete  s h a l l  be supplied t o  t h e  concrete  pump ~ 0 n t i n o U s l ~ .  



When- pumping is completed, concrete remaining i n  the  p ipe l ine  s h a l l  be ejected 
without contamination of  concrete i n  place.  a f t e r  each opera t ion ,  eqiuipment 

 shall, + _, be; throughly .cleaned,~:,:and f lushing  water s h a l l  be wated outside of the  
1 f oms.  

11. PLACING. 

11.1 General. Concrete placement W i l l  not  be permitted when, i n  t h e  opinion of 
the Contracting Off icer ,  weather condi t ions  prevent proper placement and 
consolidation. Concrete s h a l l  be deposited a s  close a s  poss ib le  t o  i ts  f i n a l  
posi t ion i n  t h e  forms, and i n  so depos i t ing  there  s h a l l  be no ve r t i ca l  drop 
g rea t e r  than 5 f e e t  except where s u i t a b l e  equipment is provided t o  prevent 
segregation and where spec i f i ca l ly  authorized. Depositing of t h e  concrete s h a l l  
be so reulated t h a t  it may be e f f e c t i v e l y  cnsolidated i n  ho r i zon ta l  l aye r s  1-1/2 
f e e t  o r  l e s s  i n  thickness with a minimum of l a t e r a l  movement. The amount 
deposited i n  each locat ion s h a l l  bp t h a t  which can be r e a d i l y  and thoroughly 
consolidated. The sur faces  of cons t ruc t ion  j o i n t s  s h a l l  be kept  continously wet 
for  the  f i r s t  twelve hours during t h e  twenty-four hourperiod p r io r  t o  placing 
concrete. Free water s h a l l  be removed p r i o r  t o  placement of  concrete.  Su f f i c i en t  
placing capaci ty s h a l l  be provided so t h a t  concrete placement can be kept p l a s t i c  
and f r e e  of cold j o i n t s  while concrete is being placed. 

11.2 Time I n t e r v a l  Between Mixing and Placing. Concrete s h a l l  be placed within 
t h i r t y  minutes a f t e r  it has been mixed except when conveyed by a g i t a t i n g  
equipment. When conorete is truck mixed or  when a t ruck mixer or  a g i t a t o r  is used 
for  t r anspor t a t ing  concrete  mixed by a concre te  plant  mixer, t h e  concrete s h a l l  be 
del ivered to  the s i t e  of the work and discharge s h a l l  be completed within 1-1/2 
hours a f t e r  in t roduct ion  of the  cement t o  t h e  aggregates except when the  concrete 
temperature exceeds 80'~. the discharge s h a l l  be completed within 45 minutes. a When t h e  length of haul makes it impossible t o  de l ive r  t ruck  mixed concrete within 
these time limits, batching of cement and a portion of the  mixing water s h a l l  be 
delayed u n t i l  t h e  t ruck mixer is a t  or  near t h e  contruct ion s i t e .  Not more than 
80 percent of the  water and a l l  other  ma te r i a l s  except cement s h a l l  be batched a t  
the d i s t a n t  batch p l an t  and t ranpsorted t o  t h e  cement batcher  without mixing. 
Concrete s h a l l  be placed within 15 minutes a f t e r  it has been discharged. 

11.4 Hot-Weather Placing. Concrete s h a l l  be properly placed and f inished with 
approved procedures i n  accordance with paragraph: SUBMITTALS. The conorete 
placing temperature s h a l l  not exceed 85'~. Cooling of t h e  mixing water and/or 
aggregates w i l l  be required t o  obta in  an adequate placing temperature. S t e e l  
forms and reinforcement s h a l l  be cooled p r i o r  t o  concrete placement when s t e e l  
temperatures a re  g r e a t e r  than 120'~. Conveying and placing equipment s h a l l  be 
cooled i f  necessary t o  maintain proper conorete  placing temperature. 

11.5 Concrete on Earth Foundations. Earth sur faces  upon which concrete is t o  be 
placed s h a l l  be c l ean ,  damp, and f r e e  from standing or running water. Pr ior  t o  
placing concrete t h e  ea r th  foundation s h a l l  have been s a t i s f a c t o r i l y  compacted i n  
accordance with t h e  provisions of sec t ion:  FILLS AND SUBGRADE PREPARATION. 

11.6 Concrete on Rock Foundations. Rock sur faces  upon which concrete is t o  be 
placed s h a l l  be c l ean ,  f r ee  from o i l ,  s tanding  or  running water, i c e ,  mud, drummy 
rock, coa t ings ,  deb r i s  and loose, semi-detached or  unsound fragments. Open or 
f i l l e d  sur face  f r a c t u r e s  and j o i n t s  w i l l  be cleaned t o  a miminum depth of t h ree  
times t h e i r  width and t o  firm rock on t h e  s ides .  A l l  f r a c t u r e s  and io in t s  w i l l  
then be f i l l e d  with a grout s l u r r y  conforming t o  t h e  paragraph:  rout Slur ry  

Y 
Mix. Immediately before concrete is placed, a l l  rock su r faces  s h a l l  be cleaned 
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& o r o ~ ~ b \ ~  by high veloci ty a i r  j e t s .  A l l  rock surfaces s h a l l  be kept continously 
wet fo r  a t  l e a s t  24 hours immediately p r i o r  t o  placing concrete  thereon. 

11.6.1 Grout S l u r r y  Mix. Grout s l u r r y  s h a l l  be composed of cement, sand and 
water mixed i n  t h e  proportions a s  d i r ec t ed .  The estimated proportions may vary 
between one part  of  cement by volume t o  a minimum of 3 p a r t s  sand by volume t o  a 
maximum of 6 p a r t s  sand by volume and water t o  produce a s a t i s f a c t o r y  mixture 
cons is ten t  with placing requirements fo r  foundation sur face  treatment a s  
determined by the  Contracting Officer.  

11.7 Consolidation. Immediately a f t e r  placing,  each l aye r  of concrete s h a l l  be 
consolidated by i n t e r n a l  vibrat ing equipment. Vibrators w i l l  not be used t o  
t ranpsor t  concrete within the forms. Hand spading may be required i f  necessary 
with in t e rna l  v ibra t ion  along formed s u r f a c e s  permanently exposed t o  view. The 
vibrat ing equipment s h a l l  a t  a l l  times be adequate i n  number of u n i t s  and power of 
each u n i t  t o  properly consol idate  the  concrete .  A spare v ibra tor  s h a l l  be kept on 
the  job s i t e  during a l l  concrete placing operat ions.  Form or  sur face  v ibra tors  
s h a l l  not be used unless  s p e c i f i c a l l y  approved. Vibrators  of t h e  proper s i z e ,  
frequency and amplitude s h a l l  be used fo r  t h e  type of work being performed i n  
conformance with t h e  following requirements: 

Head Diameter Frequency Amplitude 
Application ( inches)  VPM ( i n .  

Thin walls ,  beam,  e t c .  1-1/4 - 2-1/2 9000 - 13500 0.02 - 0.04 

General construct ion 2 - 3-1/2 8000 - 12000 0.025 - 0.05 

The &equencq and amplitude s h a l l  be wi th in  t h e  range indicated i n  t h e  t a b l e  above 
when determined i n  accordance with paragraph: VIBRATORS. The v ibra tor  s h a l l  be 
inser ted  ve r t i ca l ly  a t  uniform spacing over the  e n t i r e  a rea  of placement. The 
dis tance between i n s e r t i o n s  s h a l l  be approximately 1-1/2 times t h e  rad ius  of 
ac t ion  of the v ibra tor .  The vibrator s h a l l  penet ra te  rap id ly  t o  the  bottom of the  
layer  and a t  l e a s t  6 inches i n t o  t h e  preceding l aye r  i f  such e x i s t s .  It s h a l l  be 
held s t a t iona ry  u n t i l  t h e  concrete is consol idated and then withdrawn slowly. 

11.8 Placing Concrete i n  Spillway S i l l .  The unformed por t ion  of t h e  spi l lway 
sill  s h a l l  be f in ished  by placing concrete s l i g h t l y  above grade and s t r i k i n g  of f  
to  grade by accura te  screeding. Screeding may be accomplished by semimechanical 
devices or  by a mechanical screed which consol ida tes  and screeds  the  sur face  i n  
one operation. Ribs embedded i n  the f r e sh  concrete  a s  guides f o r  screeds w i l l  not 
be permitted. 

12. REPAIR OF SURFACE DEFECTS. Within 4 hours a f t e r  form removal, a l l  f i n s ,  and 
loose mater ia l s  s h a l l  be removed and su r face  defec ts  inc luding  t i e  holes  s h a l l  be 
remedied. A l l  honeycombed and o ther  de fec t ive  concrete s h a l l  be repaired.  A l l  
unsound concrete s h a l l  be removed from de fec t ive  areas.  Defective a reas  l a r g e r  
than 36 square inches and deeper than s t e e l  o r  4 inches s h a l l  be del ineated i n  a 
rectangular  shape by a saw cut  a minimum depth o f  one-inch and repaired w i t h  
concrete replacement. Minor honeycomb and holes  l e f t  by t h e  removal of t i e  rods 
i n  a l l  sur faces  not t o  receive addi t ional  concre te  s h a l l  be reamed or  chipped and 
f i l l e d  w i t h  dry pack mortar. I f  chipping is necessary t h e  edges s h a l l  be 
oeroendicular t o  t h e  surface or  s l i a h t l v  undercut. A s  determined by t r i a l  ' r - - - -  - - - 
mixtures,  the cement used i n  the  mortar or  concrete for  a l l  sur faces  permanently 
exposed t o  view s h a l l  be a blend of Port land cement and white cement p r o ~ e r l y  
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ortioned so t h a t  1 color  when cured w i l l  be the  same a s  adjacent 
,.,s:concrete. Temp,evaturt? 'd#,:',:.bke concrete,  ambient a i r ,  replacement concrete o r  

mortar during remedial work including curing s h a l l  be above 50'~. The prepared 
area  s h a l l  be dampened, brush-coated with a neat cement grout or  with an approved 
epoxy r e s in ,  and f i l l e d  with mortar or  concrete. The mortar s h a l l  cons is t  of one 
p a r t  cement t o  2-1/2 p a r t s  f i n e  aggregate. The quant i ty  of mixing water s h a l l  be 
t h e  minimum necessary t o  obtain a uniform mixture. The mortar s h a l l  be remixed 
without addi t ion  of  water u n t i l  it obtains t h e  s t i f f e s t  consistency t h a t  w i l l  
permit placing. Mortar s h a l l  be thoroughly compacted i n  place and s t ruck  off t o  
adjacent concrete. Replacement concrete s h a l l  be d r i e r  than the  usual  mixture and 
thoroughly tamped i n t o  place and finished. Forms s h a l l  be used i f  required. 
Metal tools  s h a l l  not be used t o  f i n i s h  permanently exposed surfaces. The patched 
areas  s h a l l  be cured for  seven days. 

13. FINISHING UNFORMED SURFACES. 

13.1 General. The ambient temperature of spaces adjacent t o  surfaces being 
f inished s h a l l  be not l e s s  than 50'~. A l l  unformed surfaces t h a t  a r e  not t o  be 
covered by addi t ional  concrete or  backf i l l  s h a l l  be finished t o  the  elevat ion 
shown on t h e  drawings. Surfaces t o  receive addi t ional  concrete or  b a c k f i l l  s h a l l  
be brought t o  elevat ion shown on the  drawings and l e f t  t r u e  and regular .  Exter ior  
sur faces  s h a l l  be sloped fo r  drainage unless  otherwise shown on the  drawing or a s  
directed.  Jo in t s  s h a l l  be carefu l ly  made with a jo in t ing  tool .  The finished 
sur faces  s h a l l  be protected from s t a i n s  or  abrasions. Surfaces or  edges l i k e l y  t o  
be injured during t h e  construct ion period s h a l l  be protected from damage. 
Tolerance fo r  a screeded f in i sh  s h a l l  be true planes within 3/8-inch i n  10 f e e t  a s  
determined by a 10-foot s t raightedge placed anywhere on the  s l a b  i n  any 
d i rec t ion .  Tolerance f o r  a f loated f in i sh  s h a l l  be t rue  planes within l/4-inch i n  
10 f e e t  a s  determined by a 10-foot s t raightedge placed anywhere on the s l a b  i n  any 
d i rec t ion .  Tolerance fo r  a troweled f i n i s h  s h a l l  be t rue  planes within 1/8-inch 
i n  10-foot a s  determined by a 10-foot s t raightedge placed anywhere on the  s l a b  i n  
any d i rec t ion .  

13.2 Float Finish. A l l  unformed surfaces of concrete t h a t  a r e  not t o  be covered 
by addi t ional  concrete or  b a c k f i l l ,  s h a l l  have a f l o a t  f i n i s h  unless  a s t e e l  
trowel f in i sh  is specif ied.  Surfaces s h a l l  be screeded and darbied or  bul l f loa ted  
t o  bring t h e  sur face  t o  t h e  required f in i sh  l e v e l  with no coarse aggregate 
vis ible .  No cement or mortar s h a l l  be added t o  the sur face  during t h e  f in ish ing  
operation. The concrete,  while still green but s u f f i c i e n t l y  hardened t o  bear a 
man's weight without deep imprint,  s h a l l  be f loated to  a t rue  and even plane. 
Float ing may be performed by use of  hand or  power driven equipment. Hand f l o a t s  
s h a l l  be made of magnesium or  aluminum. 

13.3 Trowel Finish. A s t e e l  trowel f in i sh  s h a l l  be applied t o  the  inve r t  of the 
o u t l e t  works conduit. Concrete surfaces s h a l l  be f inished with a f l o a t  f i n i s h  and 
a f t e r  surface moisture has disappeared, the  surface s h a l l  be steel-troweled t o  a 
smooth, even, dense f i n i s h  f r e e  from blemishes including trowel marks. 

14. CURING AND PROTECTION. 

14.1 General. A l l  concrete s h a l l  be cured by an approved method fo r  the period 
of  time given below: 

Type 111 Portland cement 3 days 

Type I1 Portland cement or  14 days 



Type IP  (MS) portland 
pozeolan cement 

Type I1 Portland cement blended 21 days 
with pozzolan 

Tmmediately a f t e r  placement, concrete s h a l l  be protected from premature drying, 
extvemes i n  temperatures, rapid temperature change, mechanical i n ju ry  and i n j u r y  
from ra in  and flowing water. A l l  mater ials  and equipment needed for  adequate 
ouring and protect ion s h a l l  be ava i lab le  and a t  t h e  placement s i t e  pr ior  to  S t a r t  
of concrete placement. Concrete s h a l l  be protected from the damaging e f f e c t s  of 
rain f o r  12 hours, flowing water f o r  14 days, and d i r e c t  rays of t h e  sun fo r  3 - 
days. A l l  concrete s h a l l  be adequately proteoted from damage. No f i r e  or  
excessive heat s h a l l  be permitted near or  i n  d i r e c t  contact with concrete a t  any 
time. 

t 
14.2 Moist Curing. Concrete moist-cured s h a l l  be maintained continously (not 
per iodica l ly)  wet f o r  t h e  e n t i r e  curing period. I f  water o r  curing mater ia l s  used 
s t a i n  or d iscolor  concrete surfaoes which are  t o  be permanently exposed, they 
Sha l l  be cleaned as required i n  paragraph: EVALUATION AND ACCEPTANCE. When 
wooded form sheathing is l e f t  i n  plaoe during curing, the  sheathing s h a l l  be kept 
wet a t  a l l  times. Horizontal su r faces  s h a l l  be cured by ponding, by covering with 
a minimum uniform thickness of 2 inches continously sa tura ted  sand, or  by covering 
w i t h  sa t rua ted  non-staining burlap or  cot ton mats or  sealed impervious shee t  
mater ials .  The following exceptions a re  permitted: 

( 1 )  Horizontal oonstruction jo in t s  may be allowed t o  dry f o r  twelve 
hours immediately pr ior  t o  placing of the following lift. 

(2) Where in su la t ion  is approved f o r  oold weather protect ion,  a l l  j o i n t s  
i n  the  insula t ion  s h a l l  be sealed t o  prevent moisture l o s s  and maintained sealed 
throughout curing period. 

14.3 Membrane Curing. Concrete may be cured with an approved curing oompound i n  
l i e u  of moist curing exoept t h a t  membrane ouring w i l l  not be permitted on any 
surface to  which sack rubbed f i n i s h  is t o  be applied,  on any sur face  containing 
protruding s t e e l  reinforcement. It may be used on surfaoes to  which concrete o r  
any other  material  is t o  be bonded only under the  conditions given i n  t h i s  
paragraph. 

14.3.1 A Pigmented Type Curing Compound conforming t o  CRD-C 300 may be used on 
sur faces  which w i l l  not be exposed t o  view when t h e  pro jec t  is completed, on 
sur faces  where the appearance of the compound as determined by the  Contracting 
Officer  is not objeotionable, or on sur faces  t h a t  a r e  t o  be painted. It may a l s o  
be used on surfaoes against  whioh concrete is t o  be bonded, exoept those t o  which 
sack rubbed f i n i s h  is t o  be applied or those containing protruding Stee l  
reinforcement, provided t h a t  it is completely removed by high-pressure water j e t  
or by wet sandblast ing described i n  paragraph: PREPARATION FOR PLACING pr ior  t o  
placing the new oonorete. Only a chlorinated rubber base curing compund 
conforming to  CRD-C 300 may be used on sur faces  t h a t  a r e  t o  be painted. Only a 
resin-base d i s s ipa t ing  membrane-type curing compound conforming t o  CRD-C 300 may 
be used on surfaces t h a t  a r e  t o  be s ta ined  or  dese r t  varnished. A non-pigmented 
type curing oompound, containing a fug i t ive  dye, conforming t o  CRD-C 300 with the  
r e f l e c t i v e  rebuirements waived mav be used on sur faces  which w i l l  be exposed t o  
view when the  b ro jeo t  is completed; I n  hot weather, concrete cured with the  non- 

3B-18 



pigmented type s h a l l  be shaded from the d i r e c t  rays of the sun for  the  f i r s t  3 
days of the  curing period. 

14.3.2 The curing compound s h a l l  be applied t o  formed sur faces  immediately a f t e r  
t h e  forms a re  removed and p r io r  t o  any patching or  other  surface treatment except 
the  cleaning of loose sand, mortar, and debr is  from the surface. The surfaces 
s h a l l  be thoroughly moistened with water and t h e  curing compound applied a s  soon 
a s  f ree  water disappears.  The curing compound s h a l l  be applied t o  unformed 
surfaces a s  soon a s  f r e e  water has disappeared. The curing compound s h a l l  be 
applied i n  a 2-coat continuous operation by approved motorized powerspraying 
equipment and a t  a uniform coverage of not more than 400 sq. f t .  per gal lon f o r  
each coat.  Concrete sur faces  which have been subjected to  r a i n f a l l  within 3 hours 
a f t e r  curing compound has been applied s h a l l  be resprayed by the  method and a t  t h e  
coverage herein specif ied.  A l l  concrete sur faces  on which the  curing compound has 
been applied s h a l l  be adequately protected f o r  the  durat ion of the  e n t i r e  curing 
period from pedestrian and vehicular t r a f f i c  and from any o ther  cause which w i l l  
d i s rupt  t h e  cont inui ty  of t h e  curing membrane. 

14.4 Impervious-Sheet Curing. A l l  horizontal  concrete s l a b  sur faces  may be cured 
using impervious shee ts .  A l l  surfaoes s h a l l  be thoroughly wetted and be 
completely covered with waterproof paper, polyethylene f i lm or  with polythylene- 
coated burlap having the  burlap thoroughly water-saturated before placing. 
Covering s h a l l  be l a i d  with l i g h t  colored s ide  up. Covering s h a l l  be lapped not 
l e s s  than 12 inches and securely weighted down or  s h a l l  be lapped not l e s s  than 12 
inches and securely weighted down or s h a l l  be lapped not l e s s  than 4 inches and 
taped t o  form a continuous cover with completely closed jo in ts .  The shee t  s h a l l  
be wighted t o  prevent displacement so t h a t  it remains i n  contact with t h e  concrete 
during t h e  spec i f ied  length of curing. Coverings s h a l l  be folded down over 

a exposed edges of s l abs  and secured by approved means. Sheets s h a l l  be immediately 
repaired or  replaced i f  t e a r s  or  holes appears during the  curing period. 

14.5 Hot Weather. When the r a t e  of evaporation of surface moisture, a s  
determined by use of Fig. 2.1.5 of  A C I  305, may reasonably be expected t o  exceed 
0.2 l b  per square foot  per hour, provision fo r  windbreaks, shading, fog spraying, 
or  wet covering with a l i g h t  colored mater ia l  s h a l l  be made i n  advance of 
placement, and such pro tec t ive  measures s h a l l  be taken as quickly as f in ish ing  
operat ions w i l l  allow. 

15. FINISHING FORMED SURFACES. Surfaces s h a l l  be l e f t  with the tex ture  imparted 
by t h e  forms except defect ive surfaces s h a l l  be repaired i n  accordance with 
paragraph: REPAIR OF SURFACE DEFECTS. 

16 CONTRACTOR QUALITY CONTROL. 

16.1 General. The Contractor s h a l l  perform the  inspect ion and t e s t s  described i n  
the  following paragraphs and based upon t h e  r e s u l t s  of these  inspect ions and t e s t s  
he s h a l l  take the  appropriate  ac t ion  required. Reports s h a l l  be submitted a s  
required i n  the  following paragraphs. The laboratory performing t h e  t e s t s  s h a l l  
conform t o  ASTM E 329. 

16.2 Inspection De ta i l s  and Frequency of Testing. 

16.2.1 Fine Aggregate. 

16.2.1.1 Grading. A t  l e a s t  once during each s h i f t  i n  which concrete is being 
del ivered,  t h e r e  s h a l l  be one s i eve  ana lys is  and f ineness modulus determination i n  
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accordance w i t h  ASTM C 136 and C 125, respect ively,  for  the f i n e  aggregate. The 
loca t ion  a t  which samples a r e  taken may be se lec ted  by the  Contractor a s  t h e  most 
advantageous for  control.  However, the Contractor is responsible fo r  de l iver ing  
f ine  aggregate t o  the  mixer within spec i f ica t ion  limits. 

16.2.1.2 Moisture Content. There s h a l l  be when i n  the  opinion of the  Contracting 
Officer  t h e  e l e c t r i c  moisture meter is not operating s a t i s f a c t o r i l y  a t  l e a s t  four  
t e s t s  for  qois ture  content i n  accordance w i t h  e i t h e r  ASTM C 70, C 566, o r  CRD-C 
112 during each 8-hour period of mixing p lant  operation. The times fo r  the  t e s t s  
s h a l l  be selected randomly within the 8-hour period. An addi t ional  t e s t  s h a l l  be 
made whenever t h e  slump is shown t o  be out of cont ro l  or excessive var ia t ion  i n  
workabil i ty  is reported by the placing foreman. 

16.2.2 Coarse Aggregate. 

16.2.2.1 Grading. A t  l e a s t  once during each s h i f t  concrete is being del ivered,  
there  s h a l l  be a s ieve ana lys is  i n  aooordanoe w i t h  ASTM C 136 f o r  each s i z e  group 
of coarse aggregate. The loca t ion  a t  which samples a re  taken may be se lec ted  by 
t h e  Contractor a s  t h e  most advantageous f o r  production control .  However, t h e  
Contractor is responsible for  de l iver ing  t h e  aggregate t o  the mixer within 
spec i f ica t ion  limits. A t e s t  record of samples of aggregate taken s h a l l  show t h e  
r e s u l t s  of the 5 most recent t e s t s  inoluding the  current  test. The Contractor may 
adopt limits f o r  cont ro l  coarser than t h e  spec i f i ca t ion  limits f o r  samples taken 
other  than a t  the batch plant bins t o  allow for  degradation during handling. 

16.2.2.2 Moisture Content. A t e s t  f o r  moisture content of  each s i z e  of coarse 
aggregate s h a l l  be made a t  l e a s t  once a s h i f t .  When two consecutive readings for  
smallest  s i z e  coarse amrega te  d i f f e r  by more than 1.0 percent,  frequency of 
t e s t i n g  s h a l l  be increased t o  t h a t  spec i f ied  f o r  f i n e  aggregate i n  t h i s  sect ion.  

16.2.3 Deleterious Substances. When i n  t h e  opinion of t h e  Contracting Off icer ,  a 
problem e x i s t s  i n  connection with de le te r ious  substances i n  f ine  or  coarse 
aggregates, t e s t s  s h a l l  be made i n  accordance w i t h  ASTM C 33. Testing frequency 
s h a l l  be not l e s s  than one per week. 

16.2.4 Scales ,  

16.2.4.1 Weighing Accuracy. The accuracy of the soa le s  s h a l l  be checked by t e s t  
weights a t  l e a s t  once a month f o r  conformance w i t h  the  appl icable  requirements of  
Paragraph: PRODUCTION OF CONCRETE. Such t e s t s  s h a l l  a l so  be made whenever there  
a r e  variat ions i n  proper t ies  of t h e  f resh  concrete which could r e s u l t  from 
batching er rors .  

16.2.4.2 Batching and Recording Accuracy. Once a week the accuracy of each 
batching and recording device s h a l l  be checked during a weighing operation by 
noting and recording the required weight, recorded weight and the  ac tua l  weight 
ba t  ched. 

16.2.5 Batch-Plant Control. When the  concrete plant  is operating t h e  measurement 
of a l l  cons t i tuent  mater ia l s  including cement, pozzolan, each s i z e  of  aggregate,  
water and admixtures s h a l l  be continously control led.  The aggregate weights and 
amount of added water to  compensate f o r  f r e e  moisture i n  t h e  aggregates s h a l l  be 
continously cont ro l  a i r  content within specif ied l i m i t s .  A repor t  s h a l l  be 
Prepared indica t ing  type and source of cement used, type and source of pozzclan 
used, amount and source of admixtures used, aggregate source, the  required 
aggregate and water weights per cubic yard, amount of water a s  f r e e  moisture i n  



each s i z e  of aggregate,  and the  batched aggregate and water weights per cubic yard 
f o r  each c l a s s  of concrete batched during p lant  operation. 

16.2.6 Concrete. 

16.2.6.1 Air Content. A t  least two tests fo r  a i r  content s h a l l  be made on 
randomly selected batches of each c l a s s  of concrete during each 8-hour period of 
concrete production. Additional tests s h a l l  be made when excessive var ia t ion  i n  
workabil i ty  is reported by t h e  placing foreman or Government inspector .  Tests  
s h a l l  be made i n  accordance with ASTM C 231. The average of each s e t  of two t e s t s  
s h a l l  be plot ted on a cont ro l  chart  on which the  average is set at  5.0 percent and 
the  upper and lower cont ro l  limits a t  6.0 and 4.0 percent respect ively.  The range - s h a l l  be plot ted on a cont ro l  char t  on which the  upper cont ro l  l i m i t  is 2.0 
percent. For concrete having a nominal maximum aggregate s i z e  of 3/4-inch, the  
average s h a l l  be s e t  a t  6.0 percent and t h e  lower and upper cont ro l  l i m i t s  a t  5.0 

6 
and 7.0 percent respect ively.  

16.2.6.2 Slump. A t  l e a s t  two slump t e s t s  s h a l l  be made on randomly se lec ted  
batches of each mixture of concrete during each day's concrete production i n  
accordance with RSTM C 143. Additional tests s h a l l  be made when excessive 
variat ion i n  workability is reported by t h e  placing foreman or Government 
inspector .  The average of each s e t  of two t e s t s  s h a l l  be plot ted on a control  
chart  on which t h e  average is t h a t  s t ipula ted  i n  paragraph: PROPORTIONING and t h e  
upper and lower l i m i t s  a re  s e t  1.0 inch above and below the  average. The range 
s h a l l  be plot ted on a cont ro l  chart  on which t h e  upper cont ro l  l i m i t  is 2.0 
inches. 

16.2.7 Preparation fo r  Placing. Foundation o r  construct ion jo in t s ,  forms and 
embedded items s h a l l  be inspected i n  s u f f i c i e n t  time pr ior  t o  each concrete 
placement by the Contractor i n  order t o  c e r t i f y  t o  the  Contracting Officer  it is 
ready to  receive concrete. The r e s u l t s  of each inspect ion s h a l l  be reported i n  
writing. 

16.2.8 Placing. The placing foreman s h a l l  supervise a l l  placing operat ions,  
s h a l l  determine t h a t  t h e  cor rec t  qua l i ty  of concrete or  grout is placed i n  each 
locat ion a s  directed by the Contracting Officer and s h a l l  be responsible for  
measuring and recording concrete temperatures, ambient temperature, weather 
conditions, time of placement, yardage placed, and method of placement. 

16.2.9 Vibrators.  The frequency and amplitude of each vibrator  s h a l l  be 
determined p r io r  t o  i n i t i a l  use and at  l e a s t  once a month when convrete is being 
placed. Additional t e s t s  s h a l l  be made when a vibrator  does not appear t o  be 
adequately consol idat ing the  concrete. A vibrat ing reed tachometer or resonant 
reed tachometer s h a l l  be used f o r  checking frequency. The frequency s h a l l  be 
determined while the vibrator  is operating i n  concrete holding the  tachometer 
against  the  upper end of t h e  vibrator  while almost submerged and jus t  before t h e  - vibrator  is withdrawn from the concrete. The amplitude s h a l l  be determined with 
t h e  head vibrat ing i n  a i r .  f o r  f l ex ib l e  s h a f t  e l e c t r i c  and a i r  v ibra tors ,  two 
measurements s h a l l  be taken, one near the t i p  and another near the  upper end of 
t h e  vibrator  head, and these  r e s u l t  averaged. For other  types of i n t e r n a l  
v ibra tors ,  measurements s h a l l  be taken i n  accordance w i t h  A C I  309. A visual 
e f f e c t  s c a l e s  (op t i ca l  wedge), a s  shown i n  A C I  309 or  obtained from t h e  vibrator  
manufacturer, s h a l l  be attached t o  the vibrator  where required with the  fvVfl  

p a r a l l e l  t o  t h e  a x i s  of t h e  vibrator .  The make, model, type and s i z e  of t h e  
vibrator  and frequency and amplitude r e s u l t  s h a l l  be reported i n  writing. 



16.2.10 Curing. 

16.2,lO.l Moist Curing. A t  l e a s t  once each s h i f t  an inspect ion s h a l l  be made of 
a l l  a r eas  subjec t  ta moist curing. The surface moisture condition shal4 be qoted 
and recorded. 

16.2.10.2 Curing Compound. No curing compound s h a l l  be applied u n t i l  it has been 
verified t h a t  t h e  compound is properly mixed and ready fo r  spraying. A t  t h e  end 
of each operqtion the  quant i ty  of compound used and t h e  area of concrete surface 
covered s h a l l  be reported and t h e  rate of coverage i n  square f e e t  per gal lon s h a l l  
be computed. The repor t  s h a l l  s t a t e  whether coverage is uniform. 

- 
16.2.10.3 Impervious Sheet Curing. A t  l e a s t  once each s h i f t  an inspect ion s h a l l  
be made of a l l  a reas  being cured using impervious sheets .  The condition of the 
coveping and t h e  t ightness  of  t h e  l aps  and tapes s h a l l  be noted and recorded. 

, 
16.2.11 Proteotion. A t  l e a s t  once each s h i f t  an inspect ion s h a l l  be made of a l l  
a reas  subjec t  t o  cold weather protection. Deficiencies s h a l l  be noted. During 
reqoval of protect ion,  measurement of concrete and ambient temperature s h a l l  be 
made a t  l e a s t  hourly. 

16.2.12 Mixer Uniformity. 

16.2.12.1 Concrete Plant  Mixer. A t  the  start of concrete placing, and a t  l e a s t  
once every th ree  months when concrete is being placed, uniformity of concrete 
s h a l l  be detemined. The i n i t i a l  and every four th  t e s t  s h a l l  be performed i n  
accordance with regular  test of CRD-C 55. Other t e s t s  s h a l l  be performed i n  
accordance with abbreviated t e s t s  of CRD-C 55. Whenever adjustments i n  mixer or  
increase mixing times a re  necessary because of f a i l u r e  of any mixer to  comply, t h e  
mixer s h a l l  be re tes ted  a f t e r  adjustment. For complete t e s t i n g  three  d i f f e ren t  
batches of concrete s h a l l  be tes ted .  For abbreviated t e s t s  one batch s h a l l  be 
tes ted .  Results of t e s t s  s h a l l  be reported i n  wri t ing.  

16.2.12.2 Truck Mixers. A t  t h e  s t a r t  of concrete placing and a t  l e a s t  once every 
th ree  months when concrete is being placed, uniformity of concrete s h a l l  be 
determined i n  accordance with ASTM C 94. The t ruck mixers s h a l l  be se lec ted  
randomly fo r  tes t ing .  When sa t i s f ac to ry  performance is found i n  one t ruck  mixer, 
the  performance of mixers of  subs t an t i a l ly  t h e  same design and condition of blades 
may be regarded a s  sa t i s f ac to ry .  Results of  t e s t s  s h a l l  be reported i n  writing. 

16.3 Action Required. 

16.3.1 Fine Aggregate. 

16.3.1.1 Grading. When the  amount passing arjy s ieve  is  outside the  spec i f i ca t ion  
limits, the  f ine  aggregate s h a l l  immediately be resampled and re tes ted .  I f  t he re  
is another f a i l u r e  on any s ieve ,  the  f a c t  s h a l l  immediately be reported t o  the 
Contracting Off icer ,  and inmediate s teps  s h a l l  be taken t o  r e c t i f y  t h e  s i tua t ion .  

16.3.1.2 Moisture Content. Whenever the moisture content of the f i n e  aggregate 
changes by 0.5 percent or  more, the  s c a l e  s e t t i n g s  fo r  t h e  f ine  aggregate batoher 
and water batcher s h a l l  be adjusted d i r e c t l y  o r  by means of a moisture 
compensation device. 

16.3.2 Coarse Aggregate. 



16.3.2.1 Grading. When the  amount passing any s ieve  is outside the  spec i f ica t ion  
l i m i t s ,  t h e  coarse aggregate s h a l l  immediately be resampled and re tes ted .  If t h e  
second sample f a i l s  on any sieve,  t h a t  f a c t  s h a l l  be reported t o  the Contracting 
Officer.  When two consecutive averages of 5 tests a re  outside of spec i f i ca t ion  
l i m i t s ,  t h a t  f a c t  s h a l l  be reported t o  the  Contracting Officer  and immediate s t e p s  
s h a l l  be taken t o  co r rec t  the  grading. 

16.3.2.2 Moisture Content. Whenever the moisture content of t h e  smallest  s i z e  of 
coarse aggregate changes by 0.5 percent or  more, t h e  s c a l e  s e t t i n g s  f o r  t h e  
aggregate batcher and water batcher s h a l l  be adjusted ( d i r e c t l y  o r  by means of a 
moisture compensation device).  

16.3.3 Deleterious Substances. When the  r e s u l t s  fo r  a de l e t e r ious  substance is 
outs ide  the  specf ica t ion  l i m i t ,  the  aggregate s h a l l  be resampled and re tes ted  f o r  
the  de le te r ious  substance t h a t  f a i l ed .  I f  the second sample f a i l s ,  t h a t  f a c t  
s h a l l  be reported to  t h e  Contracting Officer.  When material  f i n e r  than No. 200 
sieve for  coarse aggregate exceeds specf ica t ion  l i m i t ,  immediate s t e p s , ' s u c h  a s  
washing or  o ther  cor rec t ive  ac t ions ,  s h a l l  be i n i t i a t e d .  

16.3.4 Scales.  Whenever e i t h e r  the weighing accuracy or  batching accuracy is 
found not t o  comply w i t h  spec i f i ca t ion  requirements, the  p lant  s h a l l  not be 
operated u n t i l  necessary adjustments o r  r epa i r s  have been made. Discrepancies i n  
recording accuracies  s h a l l  be corrected immediately. 

16.3.5 Concrete. 

16.3.5.1 Air Content. Whenever poin ts  on the  cont ro l  char t  approach the  upper o r  
lower cont ro l  l i m i t s  an adjustment should be made i n  t h e  amount of a i r -en t ra in ing  
admixture batched. I f  a s ing le  t e s t  r e s u l t  is outside the  spec i f i ca t ion  l i m i t  
such adjustment is mandatory. A s  soon a s  p r a c t i c a l  a f t e r  each adjustment another 
t e s t  s h a l l  be made t o  verify the  correctness  of the adjustment. Whenever a point 
f a l l s  above t h e  upper cont ro l  l i m i t  f o r  range, t h e  dispenser s h a l l  be ca l ib ra t ed  
t o  insure t h a t  it is operat ing co r rec t ly  and with good reproducib i l i ty .  Whenever 
two consecutive poin ts  e i t h e r  fo r  average or  range a re  outs ide  t h e  cont ro l  l i m i t s ,  
the  Contracting Officer  s h a l l  be not i f ied .  Whenever the  a i r  content departs  from 
t h e  spec i f ied  range, t h e  concrete s h a l l  not be del ivered t o  t h e  forms. 

16.3.5.2 Slump. Whenever poin ts  on the cont ro l  char t  approach t h e  upper or  lower 
cont ro l  l i m i t s  an adjustment should be made i n  t h e  batch weights of water and f i n e  
aggregate. When a s i n g l e  slump is outs ide  the  cont ro l  l i m i t s  such adjustment is 
mandatory. A s  soon a s  p r a c t i c a l  a f t e r  each adjustment another t e s t  s h a l l  be made 
t o  verify the  correctness  of the adjustment. Whenever the  slump departs  from t h a t  
s t ipula ted  i n  paragraph: PROPORTIONING more than 1-1/2 inches t h e  concrete s h a l l  
not be del ivered t o  the forms. Whenever two consecutive slump t e s t s ,  made during 
a period when the re  was no adjustment of batch weights, produce a point  on t h e  
cont ro l  cha r t  fo r  range above the  upper cont ro l  l i m i t ,  t h e  slump s h a l l  be 
considered t o  be out  of cont ro l  and t h e  addi t ional  t e s t i n g  fo r  aggregate moisture 
content required i n  t h i s  sec t ion  s h a l l  be undertaken. 

16.3.6 Placing. The placing foreman s h a l l  not permit placing t o  begin u n t i l  he 
has verif ied t h a t  an adequate number of acceptable v ibra tors  i n  working order and 
with competent opera tors  a r e  ava i lab le .  Placing s h a l l  not be continued i f  any 
p i l e  is inadequately consolidated. If any batch of concrete f a i l s  t o  meet the  
temperature requirements, immediate s t eps  s h a l l  be taken t o  improve temperature 



16.3.7 Curing. 

16.3.7.1 Moist Curing. When a da i ly  inspect ion repor t  lists an area of 
inadequate curing, t h e  required curing period f o r  t h a t  a rea  s h a l l  be extended by 
one day. 

16.3.7.2 Curing Compound. When the coverage r a t e  of curing compound is less than 
t h a t  speoifed or when t h e  coverage is not uniform, t h e  e n t i r e  surface s h a l l  be 
sprayed again. 

16.3.7.3 Impervious Sheet Curing. When a d a i l y  inspect ion repor t  lists any 
t e a r s ,  holes or  l aps  of j o i n t s  t h a t  a r e  not completely closed, t h e  t e a r s  and holes 
s h a l l  promptly be repaired or  the shee t s  replaced, the  j o i n t s  closed, and t h e  
required curing period f o r  those areas  s h a l l  be extended by one day. 

16.3.6 Protection. Whenever any conorete temperature during the  period of 
proteotion or protect ion removal f a i l s  t o  comply with t h e  spec i f i ca t ions ,  t h a t  
f a c t  s h a l l  be reported t o  the Contracting Officer  and immediate s t eps  should be 
taken t o  cor rec t  t h e  s i tua t ion .  

16.3.9 Mixer Uniformity. When a mixer f a i l s  t o  meet mixer uniformity 
requirements, e i t h e r  t h e  mixing time s h a l l  be increased or adjustments s h a l l  be 
made t o  the mixer u n t i l  compliance is aohieved. 

16.4 Reports. A 1 1  r e s u l t s  of  t e s t s  conducted a t  t h e  pro jec t  s i t e  s h a l l  be 
reported weekly and s h a l l  be del ivered t o  a designated representa t ive  of the 
Contracting Officer  within 3 days a f t e r  t h e  end of each weekly report ing period. 
Each weekly repor t  s h a l l  include the  updating of cont ro l  c h a r t s  covering the  
e n t i r e  period from t h e  s t a r t  of t h e  construct ion season through t h e  cur rent  
week. During periods of cold weather protect ion,  r epor t s  of per t inent  
temperatures s h a l l  be made da i ly .  These requirements do not r e l i eve  t h e  
Contractor of the  obl iga t ion  t o  report  c e r t a i n  f a i l u r e s  immediately a s  required i n  
preceding paragraphs. Such r epor t s  of f a i l u r e s  and t h e  ac t ion  taken s h a l l  be 
confirmed i n  wr i t ing  i n  the  rout ine  repor ts .  The Contracting Off icer  has the 
r i g h t  to  examine a l l  Contractor q u a l i t y  cont ro l  records. 

17. CONCRETE STAINING. 

17.1 General. A l l  exposed concrete surfaces of  the o u t l e t  s t r u c t u r e  t o  the dam 
embanlanent s h a l l  receive a chemical s t a i n  sur face  treatment. 

17.2 Material. The chemical s t a i n  s h a l l  be an acid based water soluable 
penetrat ing so lu t ion  capable of reac t ing  with cured concrete t o  produce insoluable 
abrasion-resis tant  color  deposi ts  i n  the  ooncrete surface ports .  It s h a l l  be the  
product of a manufacturer regular ly  engaged i n  t h e  production of concrete coloring 
products. The f i n a l  surfaoe colorat ion s h a l l  aonform t o  Federal Standards No. - 
595a, and be s imi lar  t o  Shade No. 20400 of t h a t  standard. 

17.3 Concrete Preparation. P r io r  t o  the s t a in ing  operat ion,  the  concrete surface 
s h a l l  be covered a t  l e a s t  30 days, dry, and f r e e  of  a l l  foreign matter which would 
prevent necessary penetrat ion and subsequent reac t ion  of the s t a i n  Solution with 
the  concrete surface t o  be colored. 

17.4 Application s h a l l  conform to  the recommendations of the  manufacturer. 
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1. APPLICABLE PUBLICATIONS. The publicat ions l i s t e d  below form a pa r t  of t h i s  
spec i f ica t ion  t o  t h e  ex ten t  referencea. The publ ica t ions  a re  l i s t e d  i n  t h e  t e x t  by 
the  basic  designation only. 

1.1 American Socie ty  f o r  Test ing and Mater ia l s  (ASTM) Publicat ions.  

Uncoated Seven-Wire S t r e s s  Relieved 
Strand f o r  Pres t ressed  Concrete 

C 231-78 A i r  Content of Freshly Mixed Concrete 
by t h e  Pressure Method 

1.2 American Concrete I n s t i t u t e  (ACI) Publ ica t ion .  

Building Code Requirements f o r  
Reinforced Concrete, With 
Commentary 

2. SHOP DRAWINGS. Complete shop drawings f o r  a l l  prestressed concrete  work s h a l l  
be submitted t o  the  Contracting Officer  f o r  approval i n  accordance with t h i s  
paragraph, other  paragraphs of t h e  TECHNICAL PROVISIONS and t h e  SPECIAL 
PROVISIONS. The shop drawings s h a l l  show complete d e t a i l s  inc luding  formwork, 
i n s e r t s ,  reinforcing s t e e l ,  s i z e  and type of tensioning elements and anchorages, 
sequence of s t r e s s i n g ,  method of curing, q u a l i t y  of concrete,  e r ec t ion  d e t a i l s  and 
methods, and complete s t r e s s i n g  ca l cu la t ions .  P res t r e s s ing  s h a l l  be performed by 
the  pretensioning method only. 

3. MATERIALS. Concrete composition s h a l l  conform t o  the  app l i cab le  requirements 
of sect ion:  CONCRETE, and a s  spec i f ied  herein. 

3.1 Coarse Aggregate. Coarje aggregate s h a l l  conform t o  the  requirements fo r  No. 
4 t o  3/4 inch aggregate.  

3.2 Cement s h a l l  be Por t land  cement, Type 11. . 

3.3 Admixtures. I n  no event s h a l l  calcium chloride or ma te r i a l s  t h a t  w i l l  
r e l ease  n i t r a t e s  i n  s o l u t i o n  be used. The amount of  chemicals added t o  the  mix by 
t h e  mixing water, aggregate,  cementitious ma te r i a l s  and admixtures s h a l l  not 
exceed the following: ch lo r ides  ( a s  calcium ch lo r ide )  - 125 grams per cubic yard; 
n i t r a t e s  ( a s  ammonium n i t r a t e )  - 10 grams per cubic yard. 



3.3.1 Ai r -en t ra in ing  Admixture. Air -ent ra ined c o n c r e t e  s h a l l  have an a i r  c o n t e n t  
of not  more than  4 percent  of t h e  volume of t h e  c o n c r e t e  as determined by ASTM C 
231. 

3.3.2 Other Admixtures. Admixtures,  o t h e r  than a i r - e n t r a i n i n g  a g e n t s ,  s h a l l  be 
used on ly  on w r i t t e n  approval .  

3.4 P r e s t r e s s i n g  S t e e l s .  P r e s t r e s s i n g  s t e e l  s h a l l  be c l e a n  and f r e e  of l o o s e  
r u s t ,  s c a l e  and p i t t i n g .  A l i g h t  ox ide  is p e r m i s s i b l e .  Unbonded steel s h a l l  be 
permanently p ro tec ted  from c o r r o s i o n .  S t e e l  s h a l l  be p r o t e c t e d  a g a i n s t  a b r a s i o n  
d u r i n g  shipment and handling.  

3.4.1 Seven-Wire S t r a n d  and S t r a n d  Assemblies. Seven-wire h igh t e n s i l e  stress- 
r e l i e v e d  s t r a n d  s h a l l  conform t o  ASTM A 416, Grade 270. S t r a n d  assembl ies  s h a l l  
be shop assembled. The anchor  s l e e v e s  s h a l l  be of an a l l o y  s t e e l  p o s i t i v e l y  
a t t a c h e d  t o  t h e  s t r a n d  o r  s t r a n d s ,  and t h e  s t r a n d  o r  s t r a n d s  s h a l l  be anchored t o  
a cas t - in -p lace  bea r ing  assembly w i t h  a threaded anchor ,  wedge, o r  cone o f  me ta l  
of proven cor ros ion  c o m p a t i b i l i t y  as recommended by t h e  m a t e r i a l  s u p p l i e r .  

3.5 Tendon Anchorage Assemblies.  Anchorage a s s e m b l i e s  must be s e t  i n  a p lane  
normal t o  t h e  a x i s  of  t h e  t endons  such t h a t  uniform b e a r i n g  on t h e  c o n c r e t e  i s  
a s s u r e d .  F r i c t i o n  o r  wedge t y p e  anchors  s h a l l  no t  be used i n  i n a c c e s s i b l e  
l o c a t i o n s .  Anchorage assembl ies  and connect ions  s h a l l  be s u b j e c t  t o  t h e  a p p r o v a l  
of t h e  Cont rac t ing  O f f i c e r  and s h a l l  be capab le  of f u l l y  developing t h e  minimum 
guaranteed u l t i m a t e  s t r e n g t h  of  t h e  tendon wi thou t  e x c e s s i v e  s l i p .  Anchorage and 
end f i t t i n g s  s h a l l  be permanently p r o t e c t e d  a g a i n s t  c o r r o s i o n .  

3.6 Tendon S p l i c e s .  Wires o f  p a r a l l e l - w i r e  a ssembl ies  s h a l l  not be s p l i c e d .  No 
more than one s t r a n d  s h a l l  be s p l i c e d  i n  any one member where s i n g l e  s t r a n d  
t e n s i o n i n g  is employed. S t r a n d  s p l i c e s  s h a l l  be capab le  of  developing t h e  f u l l  
u l t i m a t e  s t r e n g t h  o f  t h e  s t r a n d .  S l i p p a g e  of  t h e  s p l l c e  s h a l l  be checked and 
c o r r e c t i o n  made f o r  d i f f e r e n t i a l  s l i p p a g e .  Where m u l t i p l e  s t r a n d  t e n s i o n i n g  is 
used,  not  more than 10 pe rcen t  o f  t h e  s t r a n d s  i n  any member s h a l l  be s p l i c e d .  
S t r a n d s  t o  be s p l i c e d  s h a l l  have t h e  same l a y  o r  d i r e c t i o n  of twist and t h e  ends  
s h a l l  be c u t  by s h e a r s  o r  a b r a s i v e  g r i n d e r s .  

3.7 S t e e l  Reinforcement s h a l l  be Grade 60 conforming t o  t h e  a p p l i c a b l e  
r equ i rements  of t h e  s e c t i o n :  CONCRETE REINFORCEMENT. 

3.8 E las tomer ic  Bear ing Pads s h a l l  conform t o  t h e  a p p l i c a b l e  reuqirements  of t h e  
s e c t i o n :  MISCELLANEOUS METAL WORK AND MATERIALS. 

3.9 T e s t  Reports .  C e r t i f i e d  test r e p o r t s  showing t h e  r e s u l t s  of manufac tu re r s '  
m i l l  o r  p l a n t  t e s t s  performed by an independent l a b o r a t o r y  s h a l l  be submi t t ed  t o  
t h e  C o n t r a c t i n g  O f f i c e r  i n  advance o f  any p r e s t r e s s i n g  o p e r a t i o n .  They s h a l l  show 
t h a t  t h e  m a t e r i a l s  comply w i t h  t h e  a p p l i c a b l e  s p e c i f i c a t i o n s  and s h a l l  i n c l u d e  b u t  
no t  be l i m i t e d  to t h e  f o l l o w i n g  i t ems :  s t r a n d ,  r e i n f o r c i n g  s t e e l s ,  and admix tu res .  
Repor t s  s h a l l  be fu rn i shed  f o r  each  shipment and s h a l l  be i d e n t i f i e d  w i t h  r e e l s ,  
h e a t s ,  o r  o t h e r  s p e c i f i c  l o t s .  A sys tem of i d e n t i f i c a t i o n  s h a l l  be e s t a b l i s h e d  
showing d i s p o s i t i o n  o f  t e s t e d  materials and c o r r e l a t e d  w i t h  s p e c i f i c  beds and 
members. These r e c o r d s  s h a l l  be fu rn i shed  t h e  C o n t r a c t i n g  O f f i c e r  b e f o r e  
complet ion of- t h e  c o n t r a c t .  



4 .  FORWORK. Forms and formed s u r f a c e s  s h a l l  conform t o  t h e  a p p l i c a b l e  p o r t i o n s  
of t h e  s e c t i o n :  FORMWORK FOR CONCRETE of t h e s e  s p e c i f i c a t i o n s  a s  we l l  a s  t o  t h e  
fo l lowing.  Forms f o r  p re tens ioned  members s h a l l  be cons t ruc ted  t o  permit  movement 
of t h e  member wi thout  damage dur ing  r e l e a s e  of t h e  p r e t e n s i o n i n g  f o r c e .  D e f l e c t i o n  
of  members due t o  t h e  p r e s t r e s s i n g  f o r c e  and deformation of fa lsework s h a l l  be 
considered i n  t h e  design.  Forms s h a l l  be made and mainta ined t r u e  t o  t h e  grade,  
a l inement  and dimensions shown on t h e  drawings. Form j o i n t s  s h a l l  be smooth and 
t i g h t .  Beds and forms s h a l l  be thoroughly  cleaned before  use. 

5. TENSIONING OF TENWNS. 

5.1 General .  The s t r e s s  induced i n  t h e  tendons by any method o f  t e n s i o n i n g  s h a l l  
be determined independent ly  by both  ( 1 )  measurement of s t r a n d  e l o n g a t i o n  and ( 2 )  
d i r e c t  measurement of f o r c e  u s i n g  a p r e s s u r e  gage and/or  load  c e l l .  The r e s u l t s  of  
t h e s e  two measurements s h a l l  check each o t h e r  and t h e  t h e o r e t i c a l  va lues  w i t h i n  5  
pe rcen t .  I f  they  do n o t ,  t h e  o p e r a t i o n  s h a l l  be c a r e f u l l y  checked and t h e  source  
of  e r r o r  determined and c o r r e c t e d  before proceeding f u r t h e r .  

NOTE: DETERMINATION OF THE INITIAL PRESTRESS FORCE MUST CONSIDER 
PRESTRESS LOSSES I N  ACCORDANCE WITH A C I  BUILDING CODE A C I  318, 
SECTION 18.6 

The concre te  s t r e n g t h  a t  t r a n s f e r  of  stress s h a l l  be adequate  f o r  t h e  requirements  
of  t h e  anchorages o r  f o r  t r a n s f e r  through bond a s  w e l l  as meet camber o r  
d e l f l e c t i o n  requirements .  I n  any c a s e ,  concre te  c y l i n d e r  t e s t s  s h a l l  i n d i c a t e  a  
breaking s t r e n g t h  of a t  l e a s t  4,500 pounds p e r  square  inch  be fo re  t r a n s f e r  u n l e s s  

e otherwise  i n d i c a t e d  on t h e  drawings. The f i n a l  p r e s t r e s s  load i n  each u n i t  a f t e r  
s e a t i n g  s h a l l  be a s  shown on t h e  drawings. The p r e s t r e s s i n g  s t e e l  s h a l l  not  be 
p laced u n t i l  such time a s  a l l  welding h a s  been completed on any p o r t i o n  o f  t h e  
s u p p o r t s ,  o r  any p a r t  which might be i n  c o n t a c t  wi th  t h e  p r e s t r e s s i n g  s t e e l .  The 
Cont rac to r  s h a l l  c e r t i f y  t o  t h e  Cont rac t ing  Of f i ce r  t h a t  a  t e c h n i c i a n  s k i l l e d  i n  
t h e  use  of t h e  p r e s t r e s s i n g  aystem t o  be used w i l l  be a v a i l a b l e  t o  g i v e  a s  much 
i n s t r u c t i o n  i n  t h e  o p e r a t i o n  a s  may be necessa ry  t o  o b t a i n  s a t i s f a c t o r y  r e s u l t s .  
S a f e t y  measures s h a l l  be taken by t h e  Cont rac to r  t o  prevent  a c c i d e n t s  caused by 
f a i l u r e  of a  p r e s t r e s s i n g  wire, tendon, o r  component. 

5.2 Pre tens ion ing .  Tendons may be tens ioned by j ack ing  of groups o r  may be 
t ens ioned  i n d i v i d u a l l y  by means of a  s i n g l e - s t r a n d  jack.  Before  f i n a l  t e n s i o n i n g  
of tendons,  a l l  tendons s h a l l  be brought t o  a uniform i n i t i a l  t ens ion  of  
approximate ly  1,000 pounds per s t r a n d  per  200 f e e t  of  bed, w i t h  a  minimum o f  1,000 
pounds and a  maximum of 3,000 pounds p e r  s t r a n d .  The f o r c e  corresponding t o  t h e  
i n i t i a l  t e n s i o n  s h a l l  be measured by a dynamometer o r  o t h e r  approved method t o  a i d  
i n  determining t h e  f i n a l  e longa t ion .  A f t e r  t h i s  i n i t i a l  t ens ion ing ,  t h e  tendons 
s h a l l  be s t r e s s e d  t o  t h e  t o t a l  t e n s i o n  requ i red  by t h e  p l a n s  u s i n g  h y d r a u l i c  o r  
mechanical equipment w i t h  gages o r  dynamometers graduated and c a l i b r a t e d  t o  
a c c u r a t e l y  determine t h e  load a p p l i e d .  Cable stress s h a l l  be mainta ined between 
anchorages u n t i l  t h e  concre te  has reached a  compressive s t r e n g t h  a s  i n d i c a t e d  i n  
t h e  above paragraph. 

5.3 Detensioning.  

5.3.1 General .  Forces  from pretens ioned s t r a n d s  s h a l l  be t r a n s f e r r e d  t o  t h e  
concre te  by e i t h e r  t h e  mul l tp le - s t r and  r e l e a s e  o r  t h e  s i n a l e - s t r a n d  r e l e a s e  
method. The s t r e s s  t r a n s f e r  s h a l l  no t  be performed u n t i l  concre te  s t r e n g t h ,  a s  
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i n d i c a t e d  by t e s t  c y l i n d e r s ,  has  reached t h e  t r a n s f e r  s t r e n g t h  r e q u i r e d  i n  t h i s  
s e c t i o n  of t h e  s p e c i f i c a t i o n s .  If ooncrete  has  been heat-cured,  t h e  d e t e n s i o n i n g  
s h a l l  be done immediately fo l lowing  t h e  c u r i n g  per iod whi le  t h e  ooncre te  i s  still  
warm and moist .  During de tens ion ing ,  t h e  p r e s t r e s s i n g  f o r c e s  s h a l l  be kept  n e a r l y  
symmetrical about t h e  v e r t i c a l  a x i s  of t h e  member and s h a l l  be app l i ed  i n  a manner 
t h a t  w i l l  minimize sudden load ing .  Maximum e c c e n t r i c i t y  about t h e  v e r t i c a l  a x i s  
s h a l l  be l i m i t e d  t o  one s t r a n d .  

5.3.2 Mul t ip le - s t r and  r e l e a s e .  I n  t h i s  method, a11 s t r a n d s  s h a l l  be detens toned 
s imul taneously  and t h e  load  t r a n s f e r r e d  g r a d u a l l y  t o  t h e  concre te  by h y d r a u l i c  
jacking.  

6. PRECAST-PRESTRESSED CONCRETE CONSTRUCTION. 

6.1 F a b r i c a t i o n .  F a b r i c a t i o n  of p r e c a s t - p r e s t r e s s e d  members s h a l l  fo l low t h e  
a p p l i c a b l e  p r o v i s i o n s  of t h e  PCIMNL-117 excep t  a s  s p e c i f i e d  h e r e i n .  Shop drawings 
must  be approved by t h e  C o n t r a c t i n g  Of f i ce r  be fo re  any f a b r i o a t t o n  is begun. 
Unless o therwise  shown on t h e  c o n t r a c t  drawings,  t h e  fo l lowing dimensional 
t o l e r a n c e s  of members w i l l  govern: 

6.1.1 Cross S e c t i o n  Dimensions. Dimensions less than 6'1, p l u s  o r  minus 1/811; 6" 
t o  18", p lus  o r  minus 3/1611; 18" t o  36", p l u s  o r  minus 1/4"; over  3611, p l u s  o r  
minus 3/8". 

6.1.2 Overa l l  Length. P l u s  o r  minus 1/8" per l o ' ,  max. p l u s  o r  minus 3/411. 

6.1.3 Dev ia t ions  from a S t r a i g h t  Line .  1/8" per l o ' ,  max. p lus  o r  minus 3/4". 

6.1.4 Devia t ion from SDecif ied  Desim Camber a f t e r  I n s t a l l a t i o n .  ~ l u s  o r  minus 
0 - 

1/8" p e r  10' of span l eng th .  

6.1.5 D i f f e r e n t i a l  Camber Between Adjacent Uni t s  a f t e r  I n s t a l l a t i o n .  p l u s  o r  
minus 1/1611 per  10' of span l eng th .  

6.2 Marketing. A l l  p r e c a s t  u n i t s  s h a l l  be p l a i n l y  marked and i d e n t i f i e d  f o r  
ready c o r r e l a t i o n  wi th  corresponding test specimens. Pickup p o i n t s  s h a l l  be 
p l a i n l y  marked on a l l  u n i t s .  Uni t s  s h a l l  be marked t o  show t h e  number, size and 
l o c a t i o n  of reinforcement b a r s  and t o  i d e n t i f y  t h e  t o p  f a c e  and t h e  p o s i t i o n  on 
t h e  placement drawings. Uni t s  designed s p e c i f i c a l l y  t o  be e r e c t e d  a d j a c e n t  t o  
o t h e r  u n i t s  wi th  which t h e y  a r e  t o  f u n c t i o n ,  s h a l l  be adequa te ly  match-marked 
b e f o r e  removal from t h e  c a s t i n g  bed. 

6 .3  Erec t ion .  P o i n t s  of suppor t  used i n  handl ing,  t r a n s p o r t a t i o n ,  s t o r a g e  and 
e r e c t i o n  of members s h a l l  be a s  c l o s e  a s  p r a c t i c a l  t o  t h e  f i n a l  p o i n t s  of  bearing.  
A l l  e r e c t i o n  d e t a i l s  i n c l u d i n g  s h o r i n g  and b r a c i n g  s h a l l  be c l e a r l y  shown on t h e  
shop drawings. Extreme c a r e  s h a l l  be taken d u r i n g  s t o r a g e ,  h o i s t i n g  and hand l ing  
t o  prevent c rack ing  and damage. Members damaged dur ing  hand l ing ,  s t o r a g e  and 
e r e c t i o n  s h a l l  be rep laced  by t h e  Cont rac to r  at h i s  expense.  

7. ACCURACY OF STRESS AND ELONGATION N3ASUREMENT. 

7.1 S t r e s s  Measurement. Hydraul ic  gages,  dynamometers, load c e l l s  o r  o t h e r  
d e v i c e s  f o r  measuring s t r e s s i n g  load  s h a l l  have an accuracy o f  r e a d i n g  w i t h i n  two 
pe rcen t .  Gages s h a l l  be c a l i b r a t e d  f o r  t h e  j acks  f o r  which they  a r e  used by 
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approved t e s t i n g  l a b o r a t o r y  and a c e r t i f i e d  t e s t i n g  curve s h a l l  accompany each 
gage. R e c a l i b r a t i o n  s h a l l  be performed a t  any time t h a t  a gaging system shows 
i n d i c a t i o n  o f  e r a t i c  r e s u l t s  i n  t h e  op in ion  of t h e  C o n t r a c t i n g  O f f i c e r  and,  i n  any 
case ,  a t  i n t e r v a l s  no t  g r e a t e r  than  12 months. Gages s h a l l  i n d i c a t e  l o a d s  d i r e c t l y  
i n  pounds o r  be accompanied by a c h a r t  which conver t s  d i a l  r ead ings  i n t o  pounds. 

7.2 E longa t ion  Measurement. Af ter  t h e  i n i t i a l  f o r c e  has been a p p l i e d  t o  a 
tendon,  r e fe rence  p o i n t s  f o r  measuring e longa t ion  due t o  addi t ional .  t e n s i o n i n g  
forcen s h a l l  be e s t a b l t s h e d .  They s h a l l  be l o c a t e d  nccording t o  t h e  method of 
t e n s i o n i n g  and type of equipment. The system used s h a l l  be capab le  of  measuring 
t h e  t r u e  e longa t ion  p lus  o r  minus 1 /16  inch.  

8. INSPECTION. The C o n t r a c t o r ' s  f a c i l i t i e s  s h a l l  be open f o r  i n s p e c t i o n  by t h e  
C o n t r a c t i n g  O f f i c e r  a t  any time. The Cont rac to r  s h a l l  ma in ta in  f u l l  and a c c u r a t e  
r e c o r d s  of  a l l  m a t e r i a l s  incorpora ted  i n t o  p r e s t r e s s e d  concre te .  Manufacturer ' s  
t e s t  r e p o r t s  s h a l l  be submit ted  on a l l  tendon steels and anchor assembl ies ,  
r e i n f o r c i n g  s t e e l s ,  cement, admixtures ,  and c u r i n g  m a t e r i a l s .  A l l  concre te  and 
cement t e s t i n g  s h a l l  be as provided i n  t h e  sec t ion :  CONCRETE CONSTRUCTION. 
Complete t e n s i o n i n g  r e c o r d s  s h a l l  be mainta ined by t h e  Cont rac to r  showing t h e  d a t e  
of t e n s i o n i n g ,  d e s c r i p t i o n ,  l o c a t i o n  and i d e n t i f i c a t i o n  of t h e  tendon members, 
manufacturer and s i z e  o f  tendon, i d e n t i f i c a t i o n  of jacking equipment, f i n a l  and 
i n i t i a l  des ign l o a d  f o r  each tendon, t h e o r e t i c a l  e longa t ion  per tendon, a c t u a l  
t e n s i o n i n g  load per tendon, and a c t u a l  e longa t ion  per tendon. C e r t i f i e d  
c a l i b r a t i o n  r e c o r d s  f o r  each s e t  of j ack ing  equipment s h a l l  be submit ted  t o  t h e  
Cont rac t ing  O f f i c e r  p r i o r  t o  t h e  start o f  t ens ion ing .  



SECTION 3D 

EXPANSION, CONTRACTION AND 
CONSTRUCTION JOINTS I N  CONCRETE 

Index 

1. Appl icable  P u b l i c a t i o n s  4. M a t e r i a l s  
2. Q u a l i t y  Assurance 5. I n s t a l l a t i o n  
3. Submi t t a l s  

1.  APPLICABLE PUBLICATIONS. The p u b l i c a t i o n s  l i s t e d  below form a p a r t  of  t h i s  
s p e c i f i c a t i o n  t o  t h e  e x t e n t  referenced.  The p u b l i c a t i o n s  a r e  r e f e r r e d  t o  i n  t h e  
t e x t  by t h e  b a s i c  d e s i g n a t i o n  only .  

1.1 American S o c i e t y  f o r  T e s t i n g  and M a t e r i a l s  (ASTM) Standards .  ( W i t h  
corresponding U.S. Army Corps of Eng ineers  Handbook f o r  Concrete and Cement (CRD) 
S p e c i f i c a t i o n s  where i n d i c a t e d . )  

D 1751-73 Preformed Expansion J o i n t  F i l l e r  f o r  
(CRD-C 508) Concrete  Paving and S t r u c t u r a l  

Cons t ruc t ion  (Non-extruding and 
R e s i l i e n t  Bituminous Types) 

D 1752-67 (R 1978) 
(CRD-C 509) 

D 2628-69 (R 1976) 
(CRD-C 531) 

Preformed Sponge Rubber and Cork 
Expansion J o i n t  F i l l e r s  f o r  Concrete 
Paving and S t r u c t u r a l  Cons t ruc t ion  

Preformed Polychloroprene E las tomer ic  
J o i n t  S e a l s  f o r  Concrete Pavements 

1.2 U.S. Corps of  Eng ineers  Handbook f o r  Concrete and Cement (CRD) 
S p e c i f i c a t i o n s .  

CRD-C 51 3-7'1 Rubber Waterstops 

CRD-C 572-74 P o l y v i n y l c h l o r i d e  Waters tops  

2. QUALITY ASSURANCE. 

2.1 M a t e r i a l s  T e s t s .  

2.1.1 Non-Metallic Waterstops.  Samples of m a t e r i a l s  and s p l i c e s  a s  r equ i red  i n  
4.2.2 below s h a l l  be v i s u a l l y  i n s p e c t e d  and t e s t e d  by and a t  t h e  expense of t h e  
Government f o r  compliance wi th  CRD-C 513 o r  CRD-C 572,  a s  a p p l i c a b l e .  I f  a sample 
f a i l s  t o  meet t h e  s p e c i f i c a t i o n  requirements ,  new samples s h a l l  be provided and 
t h e  c o s t  of  r e t e s t i n g  w i l l  be deducted from payments due t h e  Cont rac to r  at  t h e  
r a t e  of $500.00 per  m a t e r i a l  sample r e t e s t e d  and $200.00 per  s p l i c e  sample 
r e t e s t e d .  

2.2 Procedure and Performance Q u a l i f i c a t i o n s  f o r  S p l i c i n g  Waterstops s h a l l  be 
demonstrated i n  t h e  presence of t h e  C o n t r a c t i n g  Of f i ce r .  

2.2.1 Non-Metallic Waterstops.  Procedure and performance q u a l i f i c a t i o n s  f o r  
s p l i c i n g  non-metall ic  wa te r s tops  s h a l l  be demonstrated by t h e  manufacture a t  t h e  
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f a c t o r y  and t h e  Cont rac to r  a t  t h e  j o b s i t e  by each making t h r e e  s p l i c e  samples of  
each s i z e  and t y p e  of f i n i s h e d  waters top.  

3. SUBMITTALS. 

3.1 Tes t  Repots. C e r t i f i e d  manufacturer ' s  t e s t  r e p o r t s  s h a l l  be provided f o r  
pre~nolded expansion- jo int  f i l l e r  S t r i p s ,  t o  v e r i f y  complianoe wi th  t h e  a p p l i c a b l e  
s p e c i f i c a t i o n .  

3.2 Samples. 

3.2.1 Waterstops.  Waterstop m a t e r i a l s  and s p l i c e  samples s h a l l  be submit ted  f o r  
i n s p e c t i o n  and t e s t i n g  and s h a l l  be i d e n t i f i e d  t o  i n d i c a t e  manufacturer ,  type  of  
material, s i z e  and q u a n t i t y  o f  m a t e r i a l  and shipment r epresen ted .  Each m a t e r i a l s  
sample s h a l l  be a p iece  no t  less t h a n  12 i n c h e s  l o n g  ou t  from each 200 f e e t  of  
f i n i s h e d  w a t e r s t o p  f u r n i s h e d ,  but not  l e s s  than a t o t a l  of  4 l i n e a r  f e e t  of each 
t y p e  and s i z e  fu rn i shed .  For  s p l i o e d  segments of wa te r s tops  t o  be i n s t a l l e d  i n  
t h e  work, one s p l i c e  sample of each s i z e  and t y p e  f o r  eve ry  50 s p l i c e s  made i n  t h e  
faokory and every 10 s p l i c e s  made a t  t h e  j o b s i t e  s h a l l  be fu rn t shed  f o r  i n s p e c t i o n  
and t e s t i n g .  The s p l i c e  samples s h a l l  be made us ing  s t r a i g h t  run p i e c e s  wi th  t h e  
s p l i c e  l o c a t e d  a t  t h e  mid-length of  t h e  sample and f i n i s h e d  a s  r equ i red  f o r  t h e  
i n s t a l l e d  wa te r s top .  The t o t a l  l e n g t h  of each s p l i c e  sample s h a l l  be no t  l e s s  
than  12 inches  long.  

4. MATERIALS , 

4.1 Expansion J o i n t  F i l l e r  S t r i p s ,  Premolded s h a l l  conform ASTM D 1751 o r  ASTM D 
1752, Type I o r  r e s i n  impregnated f i b e r b o a r d  conforming t o  t h e  p h y s i c a l  
requirements  of ASTM D 1752. 

4.2 Waterstops.  

4.2.1 Non-Metallic. Rubber w a t e r s t o p s  s h a l l  conform t o  CRD-C 513, 
Po lyv iny loh lo r ide  wa te r s tops  s h a l l  conform t o  CRD-C 572. 

5. INSTALLATION. J o i n t  l o c a t i o n s  and d e t a i l s ,  i n c l u d i n g  m a t e r i a l s  and methods o f  
i n s t a l l a t i o n  of j o i n t  f i l l e r s  and w a t e r s t a p s ,  s h a l l  be as s p e c i f i e d ,  shown on t h e  
drawings and a s  d i r e c t e d .  

5.1 Expansion J o i n t s .  Premolded eypansion- j o i n t  f i l l e r  s t r i p s  s h a l l  have o i l e d  
wood s t r i p s  secured t o  t h e  t o p  t h e r e o f  and s h a l l  be a c c u r a t e l y  pos i t ioned  and 
secured a g a i n s t  displacement t o  c l e a n ,  smooth conore te  su r faces .  The wood s t r i p s  
s h a l l  be s l i g h t l y  t ape red ,  dressed and of t h e  size requ i red  t o  i n s t a l l  f i l le r  
s t r i p s  a t  t h e  d e s i r e d  l e v e l  below t h e  f i n i s h e d  concre te  s u r f a c e  and t o  form t h e  
groove f o r  t h e  j o i n t  s e a l a n t  o r  seals not less than  one inch  deep. M a t e r i a l  used 
t o  secure  premolded f i l l e r s  and wood s t r i p s  t o  concre te  s h a l l  no t  harm t h e  
concre te  and s h a l l  be compatible wi th  t h e  joint s e a l a n t  o r  s e a l s .  The wood s t r i p s  
s h a l l  not  be removed u n t i l  a f t e r  t h e  ooncre te  c u r i n g  per iod.  The groove s h a l l  be 
thoroughly  c leaned of a l l  l a i t a n c e ,  cu r ing  compound, f o r e i g n  m a t e r i a l s ,  
p r o t r u s i o n s  of hardened concre te  and any d u s t  which s h a l l  be blown ou t  of  t h e  
groove wi th  o i l - f r e e  compressed a i r .  

5.2 Waters tops  s h a l l  be c a r e f u l l y  and c o r r e c t l y  p o s i t i o n e d  d u r i n g  i n s t a l l a t i o n  t o  
e l i m i n a t e  f a u l t y  i n s t a l l a t i o n  t h a t  may r e s u l t  i n  j o i n t  leakage.  The bottom of 
each wa te r s top  s h a l l  be embedded a minimum of  6 inohes  i n  f i r m  rock o r  s e a l e d  t o  
o t h e r  cut-off  systems,  A l l  wa te r s tops  s h a l l  be i n s t a l l e d  so a s  t o  form a 



continuous water t ight  diaphragm i n  each jo in t .  Adequate provision s h a l l  be made 
t o  support and protect  t h e  waterstops during the  progress of the  work. Any 
waterstop punctured or  damaged s h a l l  be replaced or  repaired a t  the Contractor 's  
expense. The concrete s h a l l  be thoroughly consolidated i n  the  v i c i n i t y  of t h e  
waterstop. Su i t ab le  guards s h a l l  be provided t o  pro tec t  exposed project ing edges 
and ends of p a r t i a l l y  embedded waterstops from damage when concrete placement has 
been discontinued. 

5.2.1 Splices.  J o i n t s  i n  waterstops s h a l l  be spl iced together by qual i f ied  
s p l i c e r s  using the  approved sp l i c ing  procedures t o  form a continuous water t ight  
diaphragm. 

5.2.1.1 Non-Metallic Waterstops. A l l  s p l i c e s  s h a l l  be made on a bench i n  a 
temporary shop provided a t  t h e  s i t e  of t h e  i n s t a l l a t i o n  or  a t  t h e  manufacturer's 
plant .  A miter guide and portable powersaw s h a l l  be used t o  cut  the  ends t o  be 
joined t o  insure  good alinement and contact between joined surfaces.  The 
cont inui ty  of  the c h a r a c t e r i s t i c  fea tures  of the cross  sec t ion  of the  waterstop 
s h a l l  be maintained across t h e  sp l i ce .  

5.2.1.1.1 Rubber Waterstops. Spl ices  s h a l l  be vulcanized i n  accordance with the  
approve procedure. 

5.2.1.1.2 Polyvinylchloride Waterstops. Spl ices  s h a l l  be made by heat s ea l ing  
the  adjacent sur faces  i n  accordance with the  approved procedure. A 
thermosta t ica l ly  control led e l e c t r i c  source of heat s h a l l  be used t o  make a l l  
sp l i ces .  The oorrect  temperature a t  which s p l i c e s  should be made w i l l  d i f f e r  with 
the material  concerned but the applied heat should be s u f f i c i e n t  t o  melt but not 
char the  p l a s t i c .  Waterstops s h a l l  be reformed a t  sp l i ces  with a remolding i r o n  
with r i b s  or corrugations t o  match the pa t te rn  of the waterstop. The spl iced 
area, when cooled and bent by hand i n  a s  sharp an angle as  possible ,  s h a l l  show no 
s ign  of separation. 

* * * * *  



SECTION 3E 

GROUTING STONE PROTECTION 

Index 

1. Applicable Publicat ions 
2. Materials 

3. Mixing 
4. Placing 

1. APPLICABLE PUBLICATIONS. The publicat ions l i s t e d  below form a p a r t  of t h i s  
spec i f i ca t ion  t o  the  extent  referenced. The publicat ions a r e  referred t o  i n  the  
t e x t  by t h e  basic  designation only. 

1.1 Federal Speci f ica t ions  (Fed. Spec.). 

Cement and Pozzolan, General 
Requirements 

SS-C-1960/3 Cement, Portland 

1.2 American Society fo r  Testing and Materials  (ASTM), Publications. 

C33-74a Concrete Aggregates 

1.3 U.S. Department of the Army, Corps of Engineers, Handbook f o r  Concrete and 
Cement. 

CRD-C 300-72 

a 2. MATERIALS. 

Membrane-Forming Compounds fo r  Curing 
Concrete 

2.1 Aggregate s h a l l  conform t o  the requirements spec i f ied  fo r  f i n e  aggregate of 
t h e  sect ion:  CONCRETE. 

2.1 Aggregate. 

2.1.1 General. Aggregate a s  delivered t o  the  mixers, s h a l l  cons is t  of clean,  
hard, uncoated p a r t i c l e s ,  and s h a l l  conform t o  ASTM, C ,  33. The Contractor s h a l l  
designate i n  wri t ing w i t h i n  15 days a f t e r  da te  of not ice t o  proceed the  source o r  
sources from which he proposed t o  furn ish  t h e  aggregate and submit c e r t i f i c a t i o n  
from an approved t e s t i n g  laboratory t h a t  aggregates t o  be furnished meet the  
requirements of these  spec i f ica t ions .  

2.1.2 Gradation. The aggregate s h a l l  conform t o  the  following s p e c i f i c  
requirements. 

Sieve Designation, U.S. Percentage by 
Standard Square Mesh Weight Passing 

3/8 in .  
No. 4 
No. 8 
No. 16 
No. 30 
No. 50 
No. 100 



I h  addi t ion to  the grading l i m i t s  shown above, the aggregate,  a s  del ivered t o  the 
mixer, s h a l l  have a fineness modulus of not l e s s  than 2.40 or  more than 3.10. The 
grading of the aggregate s h a l l  a l s o  be control led so t h a t  the fineness moduli of 
a t  l e a s t  9 t o  10 t e s t  samples of t h e  aggregate a s  del ivered t o  the  mixer s h a l l  not 
vary more than 0.15 from the average f ineness modulus of a l l  samples previously 
taken. The fineness modulus s h a l l  be determined by dividing by 100, t h e  SUM of t h e  
cumulative perceritages retained on U.S., Standard Sieves Nos., 4, 8 ,  16, 30, 50, 
and 100. A t  the  opt ion of the  Contractor,  aggregate may be separated i n t o  2 o r  
more s i z e s  o r  c l a s s i f i c a t i o n s ,  but the r e su l t ing  combined sand s h a l l  be of uniform 
graditlg within t h e  l i m i t s  spec i f ied  above. 

2.2 Portland Cement s h a l l  conform t o  the requirements of Fed. Spec. SS-C-1960.3, 
Type 11. Tne a l k a l i  content of t h e  cement s h a l l  not exceed 0.6 percent. 

2 , j  Water s h a l l  be f r e sh ,  c lean,  and potable. 

. MTXTNG. Grout s h a l l  be composed of oement, sand, and water mixed in t h e  
proportions a s  directed.  The estimated cement content requirement per cubic yard 
of grout is 7-1/2 sacks. The water content of  t h e  mix s h a l l  not exceed 8-1/2 
gdllons per sack of cement. In  calcl l la t ing t o t a l  water content of the mix, the 
anloudt of moisture car r ied  on t h e  sur faces  of aggregate p a r t i c l e s  s h a l l  be 
included. Slump of grout mix s h a l l  be between 9 and 10 inches for  the  f i r s t  course 
arid between 7 and 8 inches f o r  the  second course or  where one course is placed. 
The grout s h a l l  be mixed i n  a concrete mixer i n  the manner spec i f ied  fo r  concrete,  
except t h a t  time of mixing s h a l l  be a s  lorig a s  is required t o  produce a 
9a t i s f ac to ry  mixture, and the  grout s h a l l  be u&ed i n  the  work within a period of 
30 minutes a f t e r  mixing. Retempering of grout w i l l  not be permitted. The 
consistency of the grout s h a l l  be such a s  t o  permit g rav i ty  flow i n t o  the  
i n t e r s t i c e s  of the  stones with the  help of Spading, rodding, and brooming. Grout 
batches i n  the same course s h a l l  be uniform i n  mix, s i z e ,  and consistency. 

4. PLACING. Pr ior  t o  grouting, the  s tone s h a l l  be flushed with water t o  wash 
down the f ines  and to  prevent absorption of water from grout. The s tone s h a l l  be 
kept wet j u s t  ahead of t h e  ac tu ra l  placing of grout.  The grout s h a l l  be placed i n  
one course i n  inver t  and i n  2 courses i n  s ide  slopes. Each course s h a l l  be placed 
f u l l  w id th  or i n  successive l a t e r a l  s t r i p s  approximately 10 f e e t  i n  width, a s  
appl icable,  extending from toe of s lope t o  top on s ide  slopes. The grout s h a l l  be 
brought to  the  place of f i n a l  deposit  by approved means and discharged d i r e c t l y  on 
the s tones using a splash p la te  of metal or  wood t o  prevent displacement of stone 
d i r e c t l y  under the  discharge. The flow of grout s h a l l  be directed w i t h  brooms or  
other  approved baf f les  to  cover the e n t i r e  area and t o  assure t h a t  a l l  crevices 
a re  f i l l e d .  Suff ic ien t  barr ing s h a l l  be done t o  loosen t i g h t  pockets of stone and 
otherwise a id  the  penetration of grout. The f i r s t  course s h a l l  f u l l y  penetrate  the  
stone blanket. The second oourse s h a l l  be placed a s  sooh a s  t h e  f i r s t  course has 
s u f f i c i e n t l y  s t i f f ened  so tha t  it w i l l  not flow when addi t ional  grout is added. On 
s ide  s lopes,  a l l  brooming s h a l l  be uph i l l ,  and a f t e r  t h e  second course has 
s t i f f ened  the e n t i r e  surface s h a l l  be rebroomed t o  el iminate runs i n  the  top 
course and t o  f i l l  voids caused by sloughing of the  l aye r s  of grout. The grouted 
surface s h a l l  then be allowed t o  set f o r  not l e s s  than one hour, a f t e r  which a i r -  
water cleaning s h a l l  be performed. Air pressure a t  t h e  nozzle s h a l l  not be l e s s  
than a constant 100 psi .  The nozzle s h a l l  be held a s  nearly perpendicular a s  
possible  to  the  sur face  of t h e  s tone at  such d is tance  and narrow range a s  t o  clean 
the  exposed stone without damaging the  surrounding grout surface. After 
dompietion of any s t r i p  or panel, no workmen or  other  load s h a l l  be permitted on 
the grouted surface for a period of 24 hours. The grouted surface s h a l l  be 
protected from in ju r ious  act ion of the  sun; s h a l l  be protected from ra in ,  flowing 



water, and mechanical in jury ;  and s h a l l  be moist cured o r  membrane cured at  the 
Contractor 's option. Moist curing s h a l l  cons is t  of covering t h e  grout with a 
uniform thickness of 2 inches of sand which s h a l l  be kept continuously saturated 
fo r  a period of 14 days. Membrane curing compound s h a l l  be a pigmented curing 
compound, conforming t o  Corps of Engineers S e r i a l  No. CRD-C 300. The curing 
compound s h a l l  be applied a s  soon a s  t h e  f r e e  water disappears and s h a l l  be 
applied i n  a 2-coat continuous operation by approved power-spraying equipment a t  a 
r a t e  of not t o  exceed 200 square f e e t  per gallon f o r  t h e  combined coats.  The 
second coat s h a l l  be applied t o  overlap the  f i r s t  coat i n  a d i r ec t ion  
approximately a t  r i g h t  angles t o  t h e  d i r ec t ion  of the  f i r s t  appl icat ion.  



SECTION 3F 

i 
DRILLING AND GROUTING 

'e Index  

1. Appl icable  P u b l i c a t i o n s  5. D r i l l i n g  and G r o u t i n g  
2. General  6. Contact  Grou t ing  
3. Equipment 
4. Grouting Materials 

7. Q u a l i t y  C o n t r o l  

1. APPLICABLE PUBLICATIONS. The p u b l i c a t i o n s  l i s t e d  below form a p a r t  of  t h i s  
s p e c i f i c a t i o n  t o  t h e  e x t e n t  r e f e r e n c e d .  The p u l i c a t i o n s  are r e f e r r e d  t o  i n  t h e  
t e x t  by t h e  b a s i c  d e s i g n a t i o n  only .  

1.1 U.S. Army Corps of Eng ineers ,  Handbook f o r  Concrete  and Cement. 

CRD-C 103-60 

CRD-C 113-68 

S i e v e  Analys is  of F i n e  and Coarse Aggregate 
f o r  Use i n  P o r t l a n d  Cement Concrete  

Mois ture  Content  of  Aggregate  by Loss i n  
Weight by Drying 

1.2 American S o c i e t y  f o r  T e s t i n g  and M a t e r i a l s  (ASTM) S t a n d a r d .  

Black and Hot Dipped Zinc-Coated 
(Galvanized) Welded and Seamless  S t e e l  
P i p e  f o r  Ordinary  Use 

1.3 American N a t i o n a l  S t a n d a r d s  I n s t i t u t e  (ANSI) Standard.  

Mal leab le  I r o n  Threaded F i t t i n g s ,  
150 and 300 l b .  

2. GENERAL. 

2.1 Program. The work contemplated c o n s i s t s  of f o u n d a t i o n  e x p l o r a t o r y  d r i l l i n g  
and g r o u t i n g  t h e  bedrock benea th  t h e  c o r e  zone of t h e  dam embankment and t h e  
o u t l e t  works. The approximate l o c a t i o n s ,  limits, and d e t a i l s  a r e  i n d i c a t e d  on t h e  
drawings. The program shown on t h e  drawings and d e s c r i b e d  h e r e i n  is t e n t a t i v e  3nd 
is presented f o r  t h e  purpose o f  canvass ing  bids .  The amount of d r i l l i n g  and 
g r o u t i n g  which a c t u a l l y  w i l l  be r e q u i r e d  is unknown, and w i l l  be governed by 
cond i t ions  encountered as t h e  work p rogresses .  The Government r e s e r v e s  t h e  r i g h t  
t o  i n c r e a s e  o r  t o  e l i m i n a t e  any p a r t  o f  t h e  d r i l l i n g  and g r o u t i n g  program should  
cond i t ions  i n d i c a t e  t h i s  a s  be ing  d e s i r a b l e .  Survey c o n t r o l s  w i l l  be e s t a b l i s h e d ,  
p r i o r  t o  d r i l l i n g  f o r  g r o u t  h o l e s ,  t o  p rov ide  r e f e r e n c e  p o i n t s  t o  determine t h e  
l o c a t i o n  and e l e v a t i o n  o f  g r o u t  h o l e s  and t o  provide  c o n t r o l  f o r  g e o l o g i c  mapping 
of t h e  bedrock exposed i n  t h e  c o r e  and t r a n s i t i o n  zones. The c o n t r o l s  s h a l l  be 
e s t a b l i s h e d  a l o n g  t h e  c e n t e r l i n e  o f  t h e  embankment, from s t a t i o n  10+00 t o  s t a t i o n  
33+50 on 25-foot c e n t e r s  w i t h  e l e v a t i o n s  at  each s t a t i o n .  Survey c o n t r o l s  w i l l  no t  
be r e q u i r e d  i n  a r e a s  where bedrock is n o t  exposed i n  t h e  c o r e  zone. 

2.1.1 Area P r e p a r a t i o n  P r i o r  t o  Grou t ing .  P r i o r  t o  g r o u t i n g  o p e r a t i o n d i n  t h e  dam 
embankment c o r e  zones ,  i n c l u d i n g  s e t t i n g  g r o u t  p ipe ,  a l l  f a u l t s  and 
seams w i t h i n  th3$hich might i n t e r f e r e  w i t h  t h e  g r o u t i n g  s h a l l  be 
cleaned a s  d i r e c t e d ,  f r e e  from o i l ,  s t a n d i n g  o r  running w a t e r ,  mud, drummy rock ,  
coa t ings ,  d e b r i s  and l o o s e  o r  unsound rock fragments.  A l l  bedrock s u r f a c e s  s h a l l  



be cleaned thoroughly  by a i r  b l a s t i n g  o r  by o t h e r  approved methods. Water s h a l l  
not be used i n  t h e  c lean ing .  T h i s  a r e a  p r e p a r a t i o n  does  no t  r e l i e v e  t h e  
Contractor  from t h e  r e s p o n s i b i l i t y  o f  a d d i t i o n a l  c l e a n i n g  o f  t h e  a r e a  p r i o r  t o  1 

s u r f a c e  t r ea tment  f o r  m a t e r i a l  placement. 

2.2 Procedures.  The sequence i n  which t h e  h o l e s  a r e  d r i l l e d  and g rou ted  w i l l  be 
determined i n  t h e  f i e l d  and s h a l l  be ' a s  d i r e c t e d .  A l l  g r o u t i n g  mixes, p r e s s u r e s ,  
pumping r a t e s  and o t h e r  s p e c i f i c  g r o u t i n g  o p e r a t i o n s  s h a l l  be c o n t r o l l e d  by and i n  
t h e  presence of  t h e  C o n t r a c t i n g  O f f i c e r .  Survey c o n t r o l s  w i l l  be necessa ry  i n  t h e  
f i e l d  f o r  a l inement  and e l e v a t i o n s  o f  g r o u t  p ipes .  

3. EQUIPMENT. 

3.1 General .  A l l  d r i l l i n g  and g r o u t i n g  equipment used s h a l l  be of  a  t y p e ,  
capac i ty ,  and mechanical  c o n d i t i o n  s u i t a b l e  f o r  do ing  t h e  work as determined by 
the  Cont rac t ing  O f f i c e r .  The power, equipment and l a y o u t  t h e r e o f  s h a l l  meet a l l  
a p p l i c a b l e  requirements  of l o c a l ,  s t a t e ,  and F e d e r a l  r e g u l a t i o n s  and codes,  both  
s a f e t y  and o the rwise ,  and t h e  a p p l i c a b l e  r equ i rements  of  t h e  SPECIAL PROVISIONS. 
S u f f i c i e n t  l i g h t i n g  f a c i l i t i e s  s h a l l  be provided and main ta ined  s o  t h a t  a l l  
d r i l l i n g  and g r o u t i n g  o p e r a t i o n s ,  i n c l u d i n g  c a l k i n g  of  g r o u t  l e a k s ,  can be 
s a t i s f a c t o r i l y  performed. 

3.2 D r i l l i n g  Equipment. S tandard  r o t a r y  o r  pe rcuss ion  d r i l l i n g  equipment u s i n g  
water o r  an a i r -wa te r  mix tu re  as a  c i r c u l a t i n g  medium s h a l l  be used f o r  g r o u t  h o l e  
d r i l l i n g .  The equipment s h a l l  be capab le  of  d r i l l i n g  h o l e s  w i t h  a minimum 
diameter of 1-1/2 i n c h e s  t o  t h e  dep ths  i n d i c a t e d  o r  a s  d i r e c t e d  and a t  an  
i n c l i n a t i o n  not t o  exceed 45 d e g r e e s  measured from t h e  v e r t i c a l ,  w i t h  a  maximum 
t o l e r a n c e  of 3  degrees  f o r  bo th  a n g l e  and bear ing.  D r i l l i n g  machines used f o r  
exp lo ra to ry  g r o u t  h o l e  d r i l l i n g  s h a l l  be of  t h e  r o t a r y  type  w i t h  hdreu1ic feed ,  
which can swivel  s o  t h a t  h o l e s  can be d r i l l e d  a t  a n g l e s  up t o  45 degrees  measured 
from the  v e r t i c a l .  They s h a l l  be capab le  of o p e r a t i n g  c o r e  b a r r e l s  which w i l l  
produce 2.06 i n c h e s  cores .  Water s h a l l  be u s e d a 5 a  c i r c u l a t i n g  medium. Water 
s h a l l  be fu rn i shed  i n  s u f f i c i e n t  q u a n t i t y  t o  i n s u r e  d r i l l i n g  o p e r a t i o n s  w i l l  no t  
be delayed by 6hoftSqe5. 

3.2.1 I t  15 a n t i c i p a t e d  t h a t  d r i l l i n g  o p e r a t i o n s  on t h e  west  abutment w i l l  be more 
d i f f i c u l t  than  i n  o t h e r  a r e a s  s o  t h a t  d i f f e r e n t  d r i l l i n g  equipment and se t -up  
procedures may be requ i red .  

3.3 Grout ing Equipment. Grout p l a n t s  s h a l l  be c a p a b l e  of  supp ly ing ,  mixing,  
s t i r r i n g  and pumping g r o u t  t o  t h e  s a t i s f a c t i o n  of  t h e  C o n t r a c t i n g  O f f i c e r .  Each 
p lan t  s h a l l  have a minimum o a p a c i t y  o f  30 g.p.m. of  g r o u t  i n j e c t e d  a t  a  p r e s s u r e  
not  g r e a t e r  than  100 p s i .  P l a n t s  s h a l l  be mainta ined i n  f i r s t - c l a s s  o p e r a t i n g  
cond i t ion  a t  a l l  t imes  and any g r o u t  h o l e  t h a t  i s  l o s t  o r  damaged due t o  
mechanical f a i l u r e  o f  equipment o r  inadequacy of g r o u t  s u p p l y  s h a l l  be r e p l a c e d  by 
another  ho le ,  d r i l l e d  by t h e  C o n t r a c t o r  at  h i s  expense. Each g r o u t  p l a n t  s h a l l  
i n c l u d e  t h e  f o l l o w i n g  minimum equipment. 

3.3.1 An a i r -  o r  fue l -d r iven  p r o g r e s s i n g  cav i ty - type  pump c a p a b l e  o f  d e l i v e r i n g  
g r o u t  s l u r r i e s  a t  minimum c a p a c i t y  of  30 gpm a t  gage p r e s s u r e s  up t o  100 p s i .  

3.3.2 A mechanical ly  d r i v e n  h i g h  speed g r o u t  mixer oapab le  of  e f f e c t i v e l y  mixing 
and s t i r r i n g  g r o u t  having water-cement r a t i o s  r a n g i n g  from 0.6 t o  6.0 measured by 
volume and which can be emptied i n t o  a sump wi thou t  i n t e r r u p t i n g  g r o u t  pump 
opera t ions .  The mixer s h a l l  be capab le  of o p e r a t i n g  a t  1500 r e v o l u t i o n s  p e r  , 
minute o r  g r e a t e r  and s h a l l  have an i m p e l l e r , , i n  c o n j u n c t i o n  w i t h  a  vortex 

3F-2  
wed b 



..'::.$ ~ 3 * , ~ .  * '  i k p a r a t & r .  ~ . @ i h a l l :  ~ ? i k i r ~ ~ ~ k d b a p a c i t y  o f  n o t  l e s s  than 3/11 t h e  c a p a c i t y  of  t h e  
sump. The mixer s h a l l  be equipped wi th  a s u i t a b l e  d isc- type wa te r  measuring 
device c a l i b r a t e d  t o  r ead  i n  c u b i c  f e e t  and t e n t h s ,  s o  designed t h a t  a f t e r  each 
d e l i v e r y  t h e  hands can be conven ien t ly  set back t o  z e r o  and s h a l l  have a minimum 
6-inch diameter  v e r t i c a l - s e t  d i a l .  

3.3.3 A mechanical ly  a g i t a t e d  sump, s o  des igned a s  t o  be capab le  of  e f f e c t i v e l y  
s t i r r i n g  and ho ld ing  i n  suspens ion  a l l  s o l i d  matter con ta ined  i n  t h e  g rou t .  It 
s h a l l  have a minimum c a p a c i t y  of  16 c u b i c  f e e t  and a means of measuring t h e  
q u a n t i t y  conta ined t o  0.1 c u b i c  feet. 

3.3.4 A tank f o r  a u x i l i a r y  wa te r  supp ly  t o  be used i n  p r e s s u r e  t e s t i n g ,  f l u s h i n g ,  
and p r e s s u r e  washing o p e r a t i o n s .  

3.3.5 Such valves ,  p r e s s u r e  hose, smal l  t o o l s ,  and a c c e s s o r i e s  a s  may be 
necessary  t o  provide  a cont inuous  supp ly  of g r o u t  and a c c u r a t e  p r e s s u r e  c o n t r o l .  
The i n s i d e  diameter  of t h e  d e l i v e r y  l i n e  s h a l l  be no t  l e s s  than 1-1/2 i n c h e s  
and have a l e n g t h  n o t  more than 200 f e e t  from t h e  sump t o  t h e  header  and be 
connected and opera ted  such t h a t  o b j e c t i o n a b l e  b locking of t h e  l i n e  w i l l  no t  t a k e  
p lace  when pumping at  t h e  minimum d i scharge  c a p a c i t y  of t h e  pump. 

3.3.6 A 100-mesh v i b r a t i n g  s c r e e n  w i t h  a minimum of 576 s q u a r e  i n c h e s  of 
s c r e e n i n g  a r e a  f o r  s c r e e n i n g  g r o u t  from t h e  g r o u t  h o l e  r e t u r n  l i n e  t o  t h e  sump o r  
o t h e r  a c c e p t a b l e  means t o  i n s u r e  t h a t  lumps a r e  sc reened  from t h e  g r o u t  supply.  

3.3.7 Ground plugs  and packers and a t tachment  d e v i c e s  of a n  approved t y p e  f o r  
p r e s s u r e  t e s t i n g  and g r o u t i n g  of  g r o u t  and e x p l o r a t o r y  ho les .  

3.3.8 A wa te r  meter  g radua ted  i n  g a l l o n s  per  minute f o r  u s e  i n  p r e s s u r e  t e s t i n g  
opera t ions .  

3.3.9 Pressure  gages graduated t o  r e a d  0 t o  100 p s i  f o r  use  i n  p r e s s u r e  t e s t i n g  
and g r o u t i n g  opera t ions .  An a c c u r a t e l y  c a l i b r a t e d ,  h igh  p r e c i s i o n  p r e s s u r e  gage 
s h a l l  be f u r n i s h e d  f o r  p e r i o d i c a l l y  checking t h e  accuracy of  a l l  gages. 

3.3.10 A p r e s s u r e  gage graduated t o  read 0 t o  50 p s i  wi th  no g r e a t e r  than 2 p s i  
d i v i s i o n s  on t h e  d i a l  f o r  use  i n  g r o u t i n g  o p e r a t i o n  a t  shal low depths.  

3.3.11 S u f f i c i e n t  s t o p  cocks and screw caps  f o r  capping h o l e s  w i t h i n  50 f e e t  of  
g r o u t i n g  opera t ions .  

3 . 2  A v a r i e t y  of  cau lk ing  t o o l s  w i t h  a supp ly  of quick , s e t t i n g  mortar ,  sacked 
sand,  oakum, l e a d  wool, and such  o t h e r  m a t e r i a l s  t h a t  would be u s e f u l  i n  s e a l i n g  
g rou t  l e a k s  through open f r a c t u r e s  and j o i n t s .  

3.4 The arrangement o f  t h e  g r o u t i n g  equipment s h a l l  be such as t o  provide  a 
cont inuous  c i r c u l a t i o n  of g r o u t  throughout t h e  system and t o  permit  acc t l r a t e  
p r e s s u r e  c o n t r o l  by o p e r a t i o n  of a va lve  on t h e  g r o u t  r e t u r n  l i n e ,  r e g a r d l e m  of 
how smal l  t h e  g r o u t  t a k e  may be. Any h o l e  being grouted s h a l l  be no f a r t h e r  than 
200 f e e t  from t h e  g r o u t  pump. The equipment and l i n e s  s h a l l  be prevented from 
becoming fou led  by t h e  c o n s t a n t  c i r c u l a t i o n  of  g rou t  and by t h e  p e r i o d i c  f l u s h i n g  
o u t  o f  t h e  system wi th  water.  F l u s h i n g  s h a l l  be done w i t h  t h e  g r o u t  i n t a k e  va lve  
c losed ,  t h e  water  supp ly  va lve  open, and t h e  pump runn ing  a t  f u l l  speed. ELther 
of t h e  fo l lowing  t h r e e  d i s t i n c t  arrangements of connect ing and o p e r a t i n g  g r o u t  a equipment may be requ i red .  



3.4.1 Direct Grouting s h a l l  be done by connec t ing  t h e  g r o u t  supply  hose t p  t h e  
g rou t  p i p e  w i t h  a " d i r e c t  g r o u t i n g  headertr a s  shown on t h e  drawings. Th i s  method 
s h a l l  be used on c l e a n  ho les  and w i l l  g e n e r a l l y  be t h e  most-used method o f  
g rou t iqg .  

3.4,2 Packer Grout ing s h a l l  be done by s e t t i n g  a packer i n  t h e  h o l e  at  t h e  depth  
d i r e o t e d  and u s i n g  a d i r e c t  g r o u t i n g  header.  S e v e r a l  packer s e t t i n g s  way be used 
dur ing  one g r o u t i n g  opera t ion .  

3.b.3 C i r c u i t  g r o u t i n g  s h a l l  be done by lower ing a l /2-inch p ipe  t o  t h e  bottom of 
t h e  g rou t  hole  and washing, if necessary  t o  g e t  through cavings .  A t  t h e  
C o n t r a o t o r t s  o p t i o n ,  'tEot d r i l l  rod may be s u b s t i t u t e d  f o r  1/2-inch pipe.  The 
" c i r o u t  g r o u t i n g  header" a s  shown on t h e  drawings s h a l l  then be connected so t h a t  
g r o u t  is forced down t h e  1/2-inch p ipe ,  r e t u r n i n g  up t h e  h o l e  o u t s i d e  t h e  p ipe  and 
back t o  t h e  sump. The r e t u r n  g rou t  s h a l l  be d ischarged on t h e  100-mesh v i b r a t i n g  
sc reen  t o  remove rock fragments and lumps. This  method may be used i n  oaviqg 
ho les  t o  i n s u r e  t h a t  t h e  hole  i s  grouted a l l  t h e  way t o  t h e  bottom. 

3.5 Records. The Cont rac t ing  Of f i ce r  w i l l  keep r e c o r d s  o f  a l l  d r i l l i n g  and 
g r o u t i n g  o p e r a t i o n s ,  such as a l o g  of t h e  e x p l o r a t o r y  and g rou t  h o l e s ,  r e s u l t s  of  
w3shing and p ressure  t e s t i n g  o p e r a t i o n s ,  t ime of each change of  g r o u t i n g  
o p e r a t i o n ,  p r e s s u r e ,  r a t e  o f  pumping, m o u n t  of  cement f o r  each change i n  watev- 
cement r a t i o ,  and o t h e r  d a t a  as deemed by him t o  be necessary .  The Cont rac to r  
s h a l l  f u r n i s h  a l l  necessary  a s s i s t a n c e  and oocperat ion t o  t h i s  end. 

3.6 Communications. When, f o r  h i s  own conveeience,  t h e  Cont rac to r  has  t h e  
i n d i v i d u a l  e lements  of h i s  p l a n t  go l o c a t e d  t h a t  communication by normal v o i c e  
between t h e s e  elements is not s a t i s f a c t o r y ,  t h e  Cont rac to r  s h a l l  i n s t a l l  a 
s a t i s f a c t o r y  means of communication, guch as a te lephone o r  o t h e r  s u i t a b l e  device .  

3 .7  Ligh t ing .  The Cont rac to r  s h a l l  f u r n i s h  weqtherproof,  minimum 300 w a t t s  each,  
l i g h t  o l u s t e r s  on p o r t a b l e  s t a n d s ,  i n  such q u a n t i t y  and wi th  c a b l e s ,  b u l b s ,  etc., 
a s  t o  provide adequate l i g h t i n g  f o r  a l l  elements of  g rou t  o p e r a t i o n s  i n  tho  event  
g r o u t i n g  must be extended i n t o  hours of  darkness.  A power source ,  fu rn i shed  by 
t h e  C o n t r a c t o r ,  s h a l l  be a v a i l a b l e  a t  a l l  g r o u t  opera t ion  l o c a t i o n s .  

3.8 P r o t e c t i o n  t o  Work and Cleanup. P r i o r  t o  d r l l l i n g  and g r o u t i n g  o p e r a t i o n s ,  
t h e  Cont rac to r  s h a l l  be requ i red  t o  p repare  a p lan  t o  c o l l e c t  and d i v e r t  t h e  d r i l l  
wash water.  During g r o u t i n g  o p e r a t i o n s  t h e  Cont rac to r  s h a l l  t a k e  such p r e c a u t i o n s  
as may be necessa ry  t o  prevent  d r i l l  c u t t i n g s ,  equipment exhaust  o i l ,  wash wa te r ,  
and g r o u t ,  from defac ing  o r  damaging any p a r t  o f  t h e  permanent s t r u c t u r e .  The 
Cont rac to r  w i l l  be r equ i red  t o  f u r n i s h  suoh pumps as may be necessa ry  t o  c a r e  f o r  
waste water and g rou t  from h i s  o p e r a t i o n .  The Cont rac to r  s h a l l  upon completion of 
h i s  o p e r a t i o n s  remove a l l  g r o u t  p ipe  above t h e  foundat ion s u r f a c e ,  c l e a n  up a l l  
waste r e s u l t i n g  from h i s  o p e r a t i o n s  t h a t  is u n s i g h t l y  o r  would i n t e r f e r e  wi th  t h e  . 
e f f i c i e n t  opera t ion  of t h e  p r o j e c t  a s  a n t i c i p a t e d  by t h e  o r i g i n a l  des ign.  A l l  
h o l e s  or depress ions  t h u s  formed s h a l l  be patched wi th  a g rou t  s l u r r y  mix 
conforming t o  t h e  a p p l i c a b l e  vequirements o f  s e c t i o n :  CONCRETE. 

4. GROUTING MATERIALS. 

4.1 Water. Water t o  be used f o r  d r i l l i n $ ,  washing, p ressure  t e s t i n g  and g r o u t i n g  
o p e r a t i o n s  s h a l l  be f r e s h ,  o l e a n ,  and f r e e  from any sediment.  Water s h a l l  be 
fu rn i shed  by t h e  Cont rac to r  and s h a l l  be supp l i ed  i n  q u a n t i t i e s  t o  prevent  
i n t e r r u p t i o n  of any of t h e s e  o p e r a t i o n s .  



4.2 Cement. Cement used i n  g r o u t  s h a l l  by Type I1 and s h a l l  conform t o  t h e  
i requirements  of s e c t i o n :  CONCRETE. Only cement f u r n i s h e d  i n  c l o t h  o r  paper b a g s  

a w i l l  be accepted f o r  use  i n  t h e  work. A bag ( sack)  s h a l l  c o n t a i n  94 pounds n e t .  
A s u f f i c i e n t  q u a n t i t y  of cement s h a l l  be s t o r e d  a t  o r  n e a r  t h e  s i t e  of  t h e  work t o  
i n s u r e  t h a t  g r o u t i n g  o p e r a t i o n s  w i l l  n o t  be delayed by s h o r t a g e  of  cement. I n  t h e  
event  t h e  cement is found to c o n t a i n  lumps o r  f o r e i g n  matters of  a n a t u r e  and i n  
amounts which, i n  t h e  opinion of t h e  C o n t r a c t i n g  Officer, may be d e l e t e r i o u s  t o  
t h e  g r o u t i n g  o p e r a t i o n s ,  such cement s h a l l  be removed from t h e  s i te a t  no c o s t  t o  
t h e  Government. 

4.3 Pipe .  A l l  me ta l  p i p e  and f i t t i n g s  r e q u i r e d  f o r  c o n s t r u c t i n g  g r o u t  and 
e x p l o r a t o r y  h o l e s ,  g rou t  hole  connec t ions  and a i r  ven t s  s h a l l  conform t o  ASTM A 
120, s t andard  we igh t ,  ga lvanized.  A l l  f i t t i n g s  s h a l l  conform t o  ANSI B 16.3, 150 
l b .  class. 

5. D R I L L I N G  AND GROUTING. 

5.1 General .  A l l  e x p l o r a t o r y  g r o u t  and g r o u t  h o l e s  s h a l l  be d r i l l e d  at  t h e  
l o c a t i o n s ,  i n  t h e  d i r e c t i o n  and t o  t h e  dep ths  shown on t h e  drawings o r  as 
d i r e c t e d .  I n  g e n e r a l ,  g r o u t i n g  w i l l  be s t a r t e d  at  t h e  lower e l e v a t i o n  o f  a 
s e c t i o n  being g rou ted .  Exp lo ra to ry  g r o u t  and g r o u t  h o l e s  may be d r i l l e d  t o  d e p t h s  
rang ing  from 25 t o  75 f e e t  o r  a s  d i r e c t e d .  A l l  e x p l o r a t o r y  g rou t  or  g r o u t  h o l e s  
s h a l l  be washed, p r e s s u r e  t e s t e d  and grouted.  The l o c a t i o n  of t h e  first series of  
h o l e s  (pr imary)  s h a l l  be determined by c o n d i t i o n s  i n  t h e  f i e l d .  The l o c a t i o n  o f  
i n t e r m e d i a t e  h o l e s  (secondary s e r i e s )  s h a l l  be determined by t h e  s p l i t - s p a c i n g  
method. The number of  g rou t  h o l e s  may be i n c r e a s e d ,  p r o g r e s s i v e l y ,  by t h e  s p l i t -  
spac ing  method, a s  des i red .  

5.2 I n s t a l l i n g  P i p e  f o r  Grout ing.  The Cont rac to r  s h a l l  be requ i red  t o  f u r n i s h  
and i n s t a l l  p ipe  f o r  d r i l l i n g  and g r o u t i n g  a s  d i r e c t e d .  The g rou t  p ipes  s h a l l  be 
s e c u r e l y  anchored no deeper than 1.5 f e e t  i n t o  t h e  f i r m  bedrock. The p i p e s  a r e  t o  
be i n s e r t e d  by f l a r i n g  t h e  bottom of t h e  p i p e ,  o r  o t h e r  approved methods, t h e n  
g r o u t i n g  o r  cau lk ing  it i n  p l a c e  wi th  some s u i t a b l e  m a t e r i a l  t o  p r e s e r v e  
a l inement ,  t o  p reven t  e n t r y  of f o r e i g n  m a t e r i a l s  i n t o  t h e  h o l e ,  and t o  p r e v e n t  
leakage.  The p i p e  and f i t t i n g s  s h a l l  be c leaned thorough ly  of a l l  d i r t ,  g r e a s e ,  
oi l . ,  g rou t  and mortar  immediately be fo re  i n s t a l l i n g .  A l l  j o i n t s  s h a l l  be made up 
snug and t h e  assembly h e l d  s e c u r e l y  I n  p o s i t i o n  and p r o t e c t e d  from damage o r  
d isplacement .  The Cont rac to r  s h a l l  t a k e  a l l  necessa ry  p r e c a u t i o n s  t o  p reven t  any 
p i p e  from becoming clogged o r  o b s t r u c t e d  from any cause  and any pipe  which becomes 
clogged s h a l l  be c leaned o u t  i n  a manner s a t i s f a c t o r y  t o  t h e  C O ~ & F S C ~ ~ R ~  O f f i c e r  a t  
t h e  C o n t r a c t o r ' s  expense. The p resence  o f  tramp metal  such a s  n a i l s ,  wi re ,  b o l t s ,  
n u t s ,  and o t h e r  f o r e i g n  m a t e r i a l  i n  t h e  p i p e s  through which g rou t  ho les  a r e  t o  be 
d r i l l e d  s h a l l  be considered a s  o b s t r u c t i o n s .  

5.3 Grout Hole D r i l l i n g .  Grout h o l e s  s h a l l  be d r i l l e d  i n t o  f i rm bedrock th rough  
p i p e s  embedded i n  t h e  bedrock. Grout h o l e s  s h a l l  be d r i l l e d  w i t h  s t andard  r o t a r y  oc 
percuss ion  d r i l l i n g  equipment as h e r e i n b e f o r e  des igna ted .  No core  recovery w i l l  
be r e q u i r e d  and t h e  type o f  b i t  used s h a l l  be o p t i o n a l  w i t h  t h e  Cont rac to r .  The 
minimum diameter  of hole  s h a l l  be 1-1/2 i n c h e s  a t  t h e  po in t  of maximum 
p e n e t r a t i o n .  No g r o u t  h o l e  w i l l  be d r i l l e d  a t  an a n g l e  g r e a t e r  than 45 d e g r e e s  
measured from t h e  v e r t i c a l .  The a n g l e  and bea r ing  of t h e  h o l e  s h a l l  be measured 
by a Brunton compass o r  similar d e v i c e  wi th  a maximum t o l e r a n c e  of 3 degrees .  
D r i l l i n g  s h a l l  be done i n  accordance wi th  t h e  p rocedures  h e r e i n a f t e r  d e s c r i b e d .  
The use  o f  g r e a s e ,  "rod dope" o r  o t h e r  l u b r i c a n t  on r o t a r y  d r i l l  rods  w i l l  n o t  be 
pe rmi t t ed  excep t  t h a t  an approved n e u t r a l  l i q u i d  soap may be added t o  t h e  d r i l l  
wa te r .  Each h o l e  s h a l l  be p r o t e c t e d  from b e c o m i n ~  c l o m e d  o r  o b s t r u c t e d  by means 



of  a cap o r  o t h e r  s u i t a b l e  devioe  on t h e  c o l l a r  and any h o l e  t h a t  becomes clogged 
o r  o b s t r u c t e d  be fo re  completion of  o p e r a t i o n s  s h a l l  be c leaned o u t  i n  a manner 
s a t i s f a c t o r y  t o  t h e  C o n t r a c t i n g  O f f i c e r  o r  a n o t h e r  ho le  provided by and a t  t h e  
expense of  t h e  Cont rac to r .  Whenever t h e  d r i l l  water is l o s t ,  o r  a r t e s i a n  flow is 
encountered,  t h e  d r i l l i n g  o p e r a t i o n s  s h a l l  be s topped and t h e  h o l e  g r o u t e d  b e f o r e  
d r i l l i n g  o p e r a t i o n s  a r e  resumed i n  such ho le .  The g rou t  w i t h i n  a p a r t i a l l y  
oompleted h o l e  s h a l l  be removed the re f rom by washing o r  o t h e r  methods b e f o r e  i t  
hag s e t  s u f f i o i e n t l v  t o  r e q u i r e  r e d r l l l i n g .  R e d r i l l i n u  requ i red  because  of t h e  
C o n t r a c t o r ' s  f a i l u r e  t o  c l e a n  o u t  a  h o l e  b e f o r e  t h e  g rou t  has  s e t  s h a l l  be 
p e r f ~ r m e d  a t  t h e  C o n t r a c t o r ' s  expense.  

5.4 D e f i n i t i o n  and Procedure  f o r  D r i l l i n g  and Grouting. D r i l l i n g  and t h e  
g r o u t i n g  s h a l l  be done i n  s e c t i o n s  u s i n g  t h e  s p l i t  spacing,  s t a g e  g r o u t i n g  method 
as descr ibed he re in .  

5,4.1 Zone. A zone is a predetermined p a r t i a l  dep th  of  g rou t ing .  The f i r s t  zone 
extend8 25 f e e t  downward from t h e  ground, s u r f a o e .  The second zone e x t e n d s  25 f e e t  
downward from t h e  bottom o f  t h e  f i r s t  zone. The t h i r d  zone e x t e n d s  25 f e e t  

downwavd fvom +he bottom of  t h e  second zone. I n  g e n e r a l ,  a l l  g r o u t i n g  i n  a g iven  zone 
and s e c t i o n  w i l l  be f i n i s h e d  b e f o r e  work is s t a r t e d  i n  t h e  nex t  u n d e r l y i n g  zone. 
Also, g r o u t i n g  of t h e  second zone i n  any one s e c t i o n  s h a l l  not  begin u n t i l  t h e  
f i r s t  zone o f  t h e  a d j o i n i n g  s e c t i o n  is  completed. Grouting o f  t h e  t h i r d  zone i n  
any one s e c t i o n  s h a l l  not  begin  u n t i l  t h e  second zone of t h e  a d j o i n i n g  s e c t i o n  is 
completed. 

5.4.2 Sec t ion .  A s e c t i o n  i s  a reach  i n  t h e  g r o u t  a r e a ,  not  less than  50 f e e t  i n  
l e n g t h  i n  which g r o u t i n g  o p e r a t i o n s  w i l l  no t  be permit ted  a t  t h e  same t ime t h a t  
d r i l l i n g  is i n  p rogress .  I n  s o  f a r  a s  p r a c t i c a b l e ,  t h e  g rou t  a r e a  w i l l  be 
subdivided i n t o  s e c t i o n s  i n  manner which w i l l  f a c i l i t a t e  t h e  C o n t r a c t o r ' s  
o p e r a t i o n s .  Hole spac ing  f o r  any one arrangement of h o l e s  w i l l  be v a r i e d  i n  
qccordance wi th  c o n d i t i o n s  encountered and a s  d i r e c t e d .  

5.4.3 S tage .  A s t a g e  is  a  p a r t i a l  o r  oomplete depth  of h o l e  w i t h i n  any g iven  
zone. The a c t u a l  depth  of  a  s t a g e  depends upon geo log ic  c o n d i t i o n s  encountered i n  
d r i l l i n g .  It may v a r y  from s f r a c t i o n  t o  t h e  f u l l  depth  o f  t h e  zone,  and is 
marked by t h e  l o s s  o r  ga in  of d r i l l  wa te r  i n  a p p r e c i a b l e  amounts o r  by some o t h e r  
c o n d i t i o n s  which p reven t  t h e  h o l e  from be ing  d r i l l e d  t o  t h e  f u l l  d e p t h  of a  
p a r t i c u l a r  zone. 

5.4.4 S p l i t  Spacing.  S p l i t  apac ing  is t h e  procedure  of  l o c a t i n g  an a d d i t i o n a l  
g rou t  hole  between two p r e v i o u s l y  d r i l l e d  and g rou ted  ho les .  

5.5 S tage  Grouting.  S t a g e  g r o u t i n g  is a  complete  c y c l e  of  d r i l l i n g  and g r o u t i n g  
of  any p o r t i o n  of  a  h o l e  o r  a l l  of  t h e  ho le  w i t h i n  a given zone. It i n v o l v e s  t h e  
placement o f  a  g r o u t  c u r t a i n  by d r i l l i n g  and g r o u t i n g  i n  s u c c e s s i v e  o p e r a t i o n s  i n  
accordance wi th  t h e  fo l lowing  g e n e r a l  procedures .  

5.5.1 Primary h o l e s  for  g r o u t i n g  s h a l l  be d r i l l e d  w i t h i n  t h e  first zone. The 
depths  w i l l  be governed by t h e  founda t ion  c o n d i t i o n s .  Normal s p a c i n g  of primary 
h o l e s  is 10 f e e t .  

5.5.2 A f t e r  t h e  g r o u t i n g  of any h o l e ,  t h e  g r o u t  w i t h i n  t h e  h o l e  s h a l l  be removed 
bv washing o r  by o t h e r  methods b e f o r e  it h a s  s e t  s u f f i c i e n t l y  t o  r e q u i r e  
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5.5.3 After the  i n t e r v a l  of time a s  spec i f i ed  i n  paragraph: . STAGE GROUTING 
PROCEDURES, has. elapsed t h e  primary holes not  a l ready d r i l l e d  t o  t h e  limit of t h e  

!: - ,f irkt  h n e  sh.11' be' hr i l idd. \%s d i r ec t ed  by t h e  Contracting Off icer  t o  add i t iona l  
depths not exceeding the  zone l i m i t .  

5.5.4 The primary holes thus deepened s h a l l  again be washed and pressure t e s t ed  
and then grouted a t  higher pressures a s  d i r ec t ed  by t h e  Contracting Of f i ce r .  Grout 
s h a l l  be removed a s  prescribed i n  paragraph 5.5.2. 

5.5.5 The process of success ive ly  d r i l l i n g  primary holes t o  addi t ional  depths and 
grouting at  higher and higher pressures i n  s t ages ,  a s  d i rec ted ,  s h a l l  be repeated 
u n t i l  a l l  of t h e  f i ~ .  of holes have been completely d r i l l e d  and grouted t o  the  
depth of the f i r s t  zone over such sec t ion  of the  grout  cu r t a in  a s  d i r ec t ed  by t h e  
Contracting Officer .  
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5.5.6 After t h e  primary holes i n  tne  f i r s t  zone h been completed i n  any sec t ion  
specif ied above, t h e  second and succeeding s e r i e s  of holes,  as  determined by t h e  
" s p l i t  spacing method," s h a l l  be d r i l l e d  and grouted t o  the depth of t h e  f i r s t  
zone i n  l i k e  manner u n t i l  t h e  f i r s t  zone of t h a t  s ec t ion  is completely grouted a s  
directed. 

5.5.7 The process of successively d r i l l i n g  t o  spec i f i ed  depths and grout ing  a t  
higher pressure3in  s t ages  f o r  t h e  f i r s t  s e r i e s  of holes  and then f o r  succeeding 
s e r i e s  of holes s h a l l  be repeated f o r  the  second and t h i r d  zones of t h a t  
sect ion.  Other sec t ions  along t h e  grout  c u r t a i n  s h a l l  be grouted i n  l i k e  manner 
u n t i l  grout ing i s  completed, t o  the  s a t i s f a c t i o n  of the Contracting Off icer .  A s  
the  d r i l l i n g  and grouting work progresses,  i t  may develop t h a t  condit ions a r e  such 
tha t  a l l  or p a r t s  of the foundation a l ready grouted r equ i re  addi t ional  grouting. 
I n  such event,  t h e  equipment s h a l l  be re turned  and addi t ional  holes  f o r  grout ing 
s h a l l  be d r i l l e d  and grouted a s  d i r ec t ed  by the  Contracting Of f i ce r  and no 
addit ional  allowance above t h e  cont rac t  p r i ces  w i l l  be made f o r  d r i l l i n g  and 
grouting such holes o r  f o r  the  expense of any movement of equipment t o  the 
performance of such work. 

5.5.8 Washing. Upon completion of d r i l l i n g  each grout  hole the  hole  s h a l l  be 
thoroughly washed with clean water. A l l  d r i l l  c u t t i n g s ,  i n t e r s e c t i n g  rock seams 
and crevices containing c l ay  o r  other  washable ma te r i a l s  s h a l l  be washed by 
c i r cu la t ing  water from the  bottom of t h e  hole t o  t h e  top with t h e  maximum pump 
capacity. The c i r c u l a t i o n  s h a l l  continue u n t i l  the  water i s  c l e a r  o r  f o r  a 
maximum of 10 minutes. No separa te  payment w i l l  be made f o r  washing. 

5.6 Pressure Testing. Immediately before pressure grout ing of any hole ,  t h e  hole 
s h a l l  be pressure t e s t ed  s t a r t i n g  with low pressures  and increas ing  t h e  pressure 
t o  successively higher r a t e s  u n t i l  the maximum pressure,  fo r  the  increment being 
tes ted ,  has been reached. Maximum pre& ure  f o r  t e s t i n g  s h a l l  be t h e  same as the  
maximum grouting pressure indica ted  inr!!.8.2. Where no pressure can be b u i l t  up, 
the  zone s h a l l  be t e s t e d  a t  t h e  maximum pumping capaci ty  f o r  5 minutes. The pump 
t o  be used f o r  pressure t e s t i n g  s h a l l  be a progressing-cavity-type capable of 
del ivering a s teady,  uninterrupted waterflow a t  t h e  c o l l a r  of the  hole of up t o  35 
qalloqa per minute a t  any pressure between 0 and 100 pounds per square inch. 

5.7. Stage Grouting Procedures. 

5.7.1. F i r s t  Stage. The Contractor s h a l l  perform the  f i r s t  s tage  o r  low-pressure 
grouting, by d r t l l i n g ,  washing and grouting holes  a t  l oca t ions  indica ted  on the  
drawings o r  a s  directed.  Before grout ing i s  begun i n  any hole of a given s e r i e s  



i n  m y  s e c t i o n ,  a t  l e a s t  t h e  two a d j a c e n t  h o l e s  i n  advance o f  each such h o l e  s h a l l  j 
be completely d r i l l e d  f o r  t h e  same s t a g e  and t h e  a d j a c e n t  ho le  complete ly  washed 
and p ressure  t e s t e d  t o  f a c i l i t a t e  Washing and f l u s h i n u  o u t  of  any i n t e r v e n i n ~  
c l a y - f i l l e d  seams, f r a c t u r e s ,  o r  s o l u t i o n  openings.  

5.7.2. Second Stage.  After a l l  first s t a g e  g r o u t i n g  i n  any s e c t i o n  h a s  been 
completed, as s p e c i f i e d  above,  t h e  Col l t rac tor  s h a l l  proceed,  when so d i r e c t e d ,  
w i t h  second s t a g e  d r i l l i n g  and g r o u t i n g  i n  accordance w i t h  t h e  procedure  o u t l i n e d  
h e r e i n  but  i n  no case  s h a l l  t h e  deepening of  any hole  p r e p a r a t o r y  t o  g r o u t i n g  be 
commenced before  a niinirnum p e r i o d  of 16 hours  h a s  e lapsed  s i n c e  completion o f  t h e  
previous  s tage-grout ing a t  t h e  h o l e ,  nor  s h a l l  second s t a g e  g r o u t i n g  be conducted 
w i t h i n  a d i s t a n c e  o f  approximate ly  50 f e e t  o f  any h o l e  i n  which a p rev ious  s t a g e  
of g r o u t i n g  has been completed u n t i l  t h e  g r o u t  i n  such p r e v i o u s  s t a g e  h o l e s  h a s  
set f o r  a period o f  16 hours, Grou t ing  a t  subsequent s t a g e s  s h a l l  conform t o  t h e  
same requirements as to minimum t ime  and d i s t a n c e .  

5 . 8 .  Grouting. A l l  p r e s s u r e  g r o u t i n g  o p e r a t i o n s  s h a l l  be performed i n  t h e  
presence of t h e  C o n t r a c t i n g  Officer, and s h a l l  be i n  accordance wi th  t h e  f o l l o w i n g  
~ e n e r a l  procedures. 

5.8.1. Grout Mixes. Mixes s h a l l  be i n  t h e  p ropor t ion  d i r e c t e d  by t h e  C o n t r a c t i n g  
O f f i c e r  who w i l l ,  from time t o  t ime,  d i r e c t  changes t o  s u i t  t h e  c o n d i t i o n s  i n  t h e  
p a r t i c u l a r  g rou t  h o l e  a s  r e v e a l e d  by t h e  d r i l l i n g  and g r o u t i n g  o p e r a t t o n s .  The 
water cement r a t i o  by volume w i l l  be v a r i e d  t o  meet t h e  c h a r a c t e r i s t i c s  of each 
h o l e  and w i l l  range between 0.6 and 6.0. The g r o u t  s h a l l  be n e a t  cement c o n s i s t i n g  
of cement and water. 

5.8.2. Grouting P r e s s u r e s .  Grou t ing  p r e s s u r e s  t o  be used i n  t h e  work w i l l  v a r y  
wi th  cond i t ions  encountered i n  t h e  r e s p e c t i v e  holes  and t h e  p r e s s u r e s  used s h a l l  
be as d i r e c t e d  by t h e  C o n t r a c t i n g  O f f i c e r .  It is a n t i c i p a t e d  t h a t  p r e s s u r e s  w i l l  
range from 0 t o  50 p s i  a t  t h e  c o l l a r  of t h e  ho le  but i n  no even t  w i l l  p r e s s u r e  i n  
excess  of  100 p s i  be r e q u i r e d .  

5.8.3. Grout I n j e c t i o n .  I f  t h e  p e r m e a b i l i t y  c a l c u l a t e d  from p r e s s u r e  test d a t a  
f o r  a given s t a g e  is less t h a n  0.1 f e e t  per  day,  g r o u t i n g  of  tho? p o r t i o n  of t h e  
h o l e  s h a l l  be de fe r red .  I f  p r e s s u r e  t e s t  d a t a  i n d i c a t e  a t i g h t  h o l e  w i t h  53 
c a l c u l a t e d  pe rmeab i l i ty  of  0.1 f e e t  per  day o r  g r e a t e r ,  g r o u t i n g  s h a l l  be s t a r t e d  
w i t h  a t h i n  mix of approximate ly  6 : l .  I f  an open h o l e  c o n d i t i o n  e x i s t s ,  a s  
determined by l o s s  of d r i l l  water  o r  i n a b i l i t y  t o  bu i ld  up p r e s s u r e  d u r i n g  pre5Wre 
o p e r a t i o n s ,  then g r o u t i n g  may be s t a r t e d  w i t h  a t h i c k e r  mix and w i t h  t h e  g r o u t  
pump o p e r a t i n g  a s  n e a r l y  a s  p r a c t i c a b l e  a t  cons tan t  speed a t  a l l  t imes ;  t h e  r a t i o  
w i l l  be decreased,  i f  n e c e s s a r y ,  u n t i l  t h e  requ i red  p r e s s u r e  h a s  been reached.  
When t h e  p r e s s u r e  tends  t o  r i s e  too h i g h ,  t h e  water-cement r a t i o  s h a l l  be 
i n c r e a s e d  a s  may be r e q u i r e d  t o  produce t h e  d e s i r e d  r e s u l t s .  I f  necessa ry  t o  
r e l i e v e  premature s toppage,  p e r i o d i c  a p p l i c a t i o n s  of water  under p r e s s u r e  s h a l l  be 
made. Under no c o n d i t i o n s  s h a l l  t h e  p r e s s u r e  o r  r a t e  o f  pumping be i n c r e a s e d  
suddenly ,  a s  e i t h e r  may produce a water-hammer e f f e c t  which may promote 
s toppage.  The g r o u t i n g  of any h o l e  s h a l l  not  be cons ide red  completed u n t i l  t h a t  
ho le  r e f u s e s  to t a k e  m y  g r o u t  whatsoever a t  3/4 t h e  maximum p r e s s u r e  r e q u i r e d  f o r  
t h e  s t a g e  o r  when t h a t  h o l e  t a k e s  0.1 c u b i c  f e e t  of  g r o u t  o r  less i n  no t  less t h a n  
a 10-minute period a t  t h e  maximum p r e s s u r e  requ i red  f o r  t h e  s t a g e .  Should g r o u t  
l e a k s  develop and g r o u t  e scape  through open f r a c t u r e s  o r  g r o u t  p i p e s ,  p lugg ing ,  
cau lk ing ,  o r  capping w i l l  be r e q u i r e d  as d i r e c t e d .  I n  g e n e r a l ,  s u r f a c e  g r o u t  
l e a k s  through open f r a c t u r e s  s h a l l  be s e a l e d  w i t h  a t h i c k  mortar  Conta ining a 
qu ick  s e t t i n g  agen t .  A t  t i m e s ,  however, oakum, l ead  wool o r  o t h e r  such m a t e r i a l s  
may be used. I f  g rou t  escapes  through a d j a c e n t  g rou t  h o l e s ,  t h o s e  h o l e s  s h a l l  be 
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capbed and be fore  t h e  g r o u t  h a s  set, t h e  g r o u t  pump s h a l l  be connected t o  each of , 
t h e s e  holes  and t h e  g r o u t i n g  completed a t  t h e  p r e s s u r e s  s p e c i f i e d  a s  d i r e c t e d .  

. , Once gr,outing,&as , b e e n  . . , s t a r t e , d  ,, ..., . ..du..-.~~. i t  s h a l l  be con t inued  t o  complet ion wi thou t  any 
" : i ' n~er ru$ t ion  whatsoever ~ l x c e p t :  where t h e r e  is no r e t u r n  t o  t h e  a g i t a t o r .  I n  t h i s  , , 

case ,  a t  the  d i r e c t i o n  o f  t h e  C o n t r a c t i n g  Officer, t h e  g rou t  may be p e r i o d i c a l l y  
c i r c u l a t e d  f o r  p e r i o d s  n o t  t o  exceed one minute  t o  p rec lude  g r o u t  s e t t i n g  up i n  , 
t h e  l i n e s .  I f ,  due t o  s i z e  and c o n t i n u i t y  of f r a c t u r e ,  it i s  found i m p o s s i b l e  t o  
r e a c h  t h e  requ i red  p r e s s u r e  after pumping a r e a s o n a b l e  volume of  g r o u t  a t  t h e  
minimum workable water-cement r a t i o ,  t h e  speed of t h e  pumping s h a l l  be reduced.  
Fol lowing such r e d u c t i o n  i n  pumping speed,  i f  t h e  d e s i r e d  r e s u l t  is n o t  o b t a i n e d ,  
g r o u t i n g  i n  t h e  h o l e  s h a l l  be d i s c o n t i n u e d  when d i r e c t e d  by t h e  C o n t r a c t i n g  
O f f i c e r .  I n  such even t ,  t h e  h o l e  s h a l l  be c leaned ,  t h e  g r o u t  a l lowed t o  set,  and 
a d d i t i o n a l  d r i l l i n g  and g r o u t i n g  s h a l l  then be done i n  t h i s  h o l e  or  i n  t h e  
a d j a c e n t  a r e a  as d i r e c t e d ,  u n t i l  t h e  d e s i r e d  r e s i s t a n c e  is b u i l t  up. B leed ing  
from t h e  grout  h o l e  through a diaphragm b l e e d e r  va lve  mounted on t h e  g r o u t  header  
s h a l l  be requ i red  at  r e g u l a r  i n t e r v a l s  d u r i n g  g r o u t i n g  o p e r a t i o n s  t o  i n s u r e  t h a t  
each s t a g e  is s a t i s f a c t o r i l y  g rou ted .  A f t e r  g r o u t i n g  of  any h o l e ,  t h e  p r e s s u r e  
s h a l l  be maintained by means of  a s topcock  o r  o t h e r  s u i t a b l e  d e v i c e  u n t i l  t h e  
g r o u t  has  set t o  t h e  e x t e n t  t h a t  i t  w i l l  be r e t a i n e d  i n  t h e  ho le .  Grout t h a t  
cannot  be placed,  f o r  any r e a s o n  w i t h i n  2 h o u r s  a f t e r  mixing s h a l l  be  wasted.  If 
such g rou t  i s  mixed at  t h e  d i r e c t i o n  o f  t h e  C o n t r a c t i n g  O f f i c e r  o r  w i t h  h i s  
knowledge o r  consent ,  s u c h  wasted g rou t  ( e x c e p t  g r o u t  o r  t h e  m a t e r i a l  c o n s t i t u e n t s  
t h e r e o f ,  wasted due t o  t h e  improper anchorage of t h e  g rou t  p ipe  o r  connec t ions ,  
neg l igence  on t h e  p a r t  of t h e  Cont rac to r ,  o r  improper mixing) w i l l  be p a i d  f o r  a t  
50 pe rcen t  of the  c o n t r a c t  p r i c e  f o r  t h e  g r o u t  placed.  After  g r o u t  h a s  s e t  i n  
completed ho les ,  t h e  h o l e  s h a l l  be kep t  f i l l e d  w i t h  g r o u t  t o  ground s u r f a c e  by 
hand pouring. Any h o l e s  i n  which t h e  g r o u t i n g  i s  omi t t ed  s h a l l  be f i l l e d  w i t h  
g r o u t  t o  ground s u r f a c e  by hand pouring.  Any g r o u t  h o l e s  l o s t  due  t o  i n s u f f i c i e n t  
cement o r  o t h e r  m a t e r i a l s  s h a l l  .be r e p l a c e d  by t h e  Cont rac to r  a t  no a d d i t i o n a l  
c o s t  t o  t h e  Government. 

5.9. Explora tory  Grout  Hole  D r i l l i n g .  

5.9.1. General. E x p l o r a r y  h o l e s  s h a l l  be d r i l l e d  i n  o r d e r  t o  e x p l o r e  t h e  
f o u n d a t i o n  m a t e r i a l  and t o  check t h e  p e n e t r a t i o n  of t h e  g rou t .  E x p l o r a t o r y  h o l e s  
s h a l l  be l o c a t e d  by t h e  C o n t r a c t i n g  O f f i c e r .  The c o r e  h o l e s  s h a l l  be d r i l l e d  t o  
t h e  dep ths  and a n g l e s  d i r e c t e d  and t h e  c o r e  d iamete r  s h a l l  be 2.06-inch (NW) s i z e .  
The d r i l l i n g  s h a l l  be done i n  a workmanlike manner and a l l  n e c e s s a r y  p r e c a u t i o n s  
s h a l l  be taken t o  s e c u r e  t h e  b e s t  p o s s i b l e  c o r e s .  Core b a r r e l s  s h a l l  be s t a n d a r d  
b a l l - b e a r i n g  double  t u b e ,  swivel - type NW-design w i t h  a c o r e  c a p a c i t y  of  5 f e e t .  
They s h a l l  be equipped w i t h  diamond-set bottom-discharge b i t s  and s t a n d a r d  core- 
fiq)er$ . The i n n e r  t u b e  s h a l l  be s p l i t  l e n g t h w i s e  such t h a t  a f t e r  each run ,  t h e  
t u b e  can be removed from t h e  o u t e r  b a r r e l ,  opened and t h e  c o r e  i n s p e c t e d  and 
removed i n t a c t .  Casing s h a l l  be of a d iamete r  t o  t a k e  t h e  s i z e  c o r e  b a r r e l  t o  be 
employed. Addi t iona l  equipment s h a l l  i n c l u d e  d r i l l  r o d s ,  packers ,  and such  o t h e r  
t o o l s  and s u p p l i e s  r e q u i r e d  t o  s a t i s f a c t o r i l y  perform t h e  work. E x p l o r a t o r y  h o l e s  
s h a l l  be washed t o  t h e i r  f u l l  depth ,  p r e s s u r e  t e s t e d ,  and p r e s s u r e  g r o u t e d  as 
s p e c i f i e d  here in .  I n  most c a s e s  t h e  h o l e s  w i l l  be g rou ted  t o  t h e i r  f u l l  d e p t h  i n  
one o p e r a t i o n  a t  which time t h e  C o n t r a c t o r  w i l l  no t  be r e q u i r e d  t o  remove t h e  
g r o u t  from any p a r t  of  t h e  ho le .  A few h o l e s  may r e q u i r e  g r o u t i n g  i n  s t a g e s  due t o  
d r i l l  water  l o s s e s ,  r a v e l l i n g  o r  some o t h e r  i r r e g u l a r i t y  i n  o r d e r  f o r  t h e  d r i l l i n g  
t o  be completed t o  t h e  r e q u i r e d  depths .  

5.9.2. Core Boxes s h a l l  be w e l l  c o n s t r u c t e d  of new, seasoned f i r  and plywood and 
s h a l l  be of such l e n g t h ,  width ,  and h e i g h t  t h a t  f o u r  4-foot c o r e s  may be p laced  i n  
each box, s e p a r a t e d  by f i r m l y  f a s t e n e d  wooden p a r t i t i o n s  and f u r n i s h e d  w i t h  



plywood covers  hinged on t h e  i n s i d e  by a  minimum of 3 hinges  equipped' w i t h  a t  
l e a s t  6 sorewa each. Each cover s h a l l  c o n t a i n  4 countersunk screw h o l e s ,  2-in& 
f r o n t  and one on each s i d e ,  s o  t h a t  1.5-inch diameter  f l a t h e a d  sorews can be used 
t o  f i rmly  f a s t e n  t h e  cover t o  t h e  box. Each box s h a l l  c o n t a i n  s u f f i c i e n t  l o o s e  
wooden b locks ,  2-118 x  2-1/8 x  5/8 i n c h e s ,  t o  be used a s  markers f o r  t h e  bottom 
end of each core  run and any c o r e  l o s s e s .  D e t a i l s  of c o r e  boxes t o  be used i n  t h e  
work s h a l l  be submit ted  f o r  approva l  p r i o r  t o  t h e i r  c o n s t r u c t i o n .  Core boxes 
s h a l l  be ready f o r  use  well i n  advance of t h e i r  a c t u a l  need so t h a t  a t  no t ime 
w i l l  it be considered n e c e s s a r y  t o  employ makeshif t  methods i n  s t o r i n g  t h e  core  
samples. The Cont rac to r  s h a l l  f u r n i s h  s u f f i c i e n t  co re  boxes t o  accommodate a l l  
co res  recovered.  A s e p a r a t e  c c r e  box o r  group of bcxes s h a l l  be provided f o r  each 
core hole d r i l l e d .  A l l  c o r e  bcxes s h a l l  be c o n s t r u c t e d  f o r  NW size cores .  

5.9.3. Procedure.  The d r i l l i n g  s h a l l  be done i n  a workmanlike manner and a l l  
necessary  p r e c a u t i o n s  s h a l l  be t aken  t o  s e c u r e  t h e  b e s t  p o s s i b l e  co res .  The c o r e  
b a r r e l  s h a l l  be pu l l ed  a f t e r  each 5-foot advance i n  d e p t h  o r  a t  lesser advances t o  
prevent i n j u r y  o r  undue l o s s  of  t h e  core .  A s  soon a s  any c o r e  block o c c u r s ,  t h e  
c c r e  b a r r e l  s h a l l  be p u l l e d .  The c o r e  s h a l l  then be removed, placed i n  a  wooden 
V-trough, washed and placed i n  p roper  sequence i n  t h e  c o r e  boxes. The depth  of  
each c c r e  run s h a l l  be s u i t a b l y  and l e g i b l y  marked on t h e  wooden b locks  used f o r  
s e p a r a t i n g  t h e  c c r e  runs.  A s  each box is f i l l e d  wi th  t h e  c o r e  samples,  it s h a l l  be 
s u i t a b l y  and l e g i b l y  marked w i t h  p r o j e c t  name, h o l e  number, dep th ,  and o t h e r  
p e r t i n e n t  in fo rmat ion  a s  d i r e c t e d .  No box s h a l l  c o n t a i n  c o r e s  from more than  one 
hole .  The boxes s h a l l  be d e l i v e r e d  i n  t h e  v i c i n i t y  o f  t h e  work, as d i r e c t e d .  
Explora tory  ho les  may be g rou ted  under p r e s s u r e ,  i f  c o n d i t i o n s  s o  i n d i c a t e ,  but  i n  
a l l  cases  t h e  h o l e s  w i l l  be g rou ted  t o  f u l l  depth.  

6. CONTACT GROUTING. C o n t r a c t  g r o u t i n g  s h a l l  be r e q u i r e d  a l o n g  t h e  o u t l e t  works 
condui t  between t h e  c o n c r e t e  p lug  and rock foundat ion and s h a l l  be done i n  such a  
manner a s  t o  i n s u r e  t h a t  a l l  v o i d s  between t h e  c o n c r e t e  and t h e  rock f a c e  w i l l  be 
f i l l e d  wi th  g rou t .  

0 
7. QUALITY CONTROL. I n  a d d i t i o n  t o  r e c o r d s  kep t  by t h e  C o n t r a c t i n g  O f f i c e r  t h e  
Cont rac to r  s h a l l  e s t a b l i s h  and main ta in  q u a l i t y  c o n t r o l  f o r  a l l  d r i l l i n g  and 
g r o u t i n g  t o  a s s u r e  oompliance w i t h  c o n t r a c t  requirements  and m a i n t a i n  r e c o r d s  of 
h i s  q u a l i t y  c o n t r o l  f o r  a l l  o p e r a t i o n s  i n c l u d i n g  but no t  l i m i t e d  t o  t h e  fo l lowing:  

( a )  D r i l l i n g  o f  e x p l o r a t o r y  g r o u t  and g rou t  ho les .  Records o f  d r i l l i n g  
should provide  plan showing l o c a t i o n  of  a l l  h o l e s  and i n f o r m a t i o n  on t y p e  of 
d r i l l i n g  equipment used,  d e p t h s  o f  d r i l l i n g ,  d r i l l i n g  r a t e s ,  washing and p r e s s u r e  
t e s t i n g  and depths  of  water  l o s s .  

( b )  Grouting.  Records should  be k e p t  of  type  o f  g r o u t i n g  p l a n t  used,  
i n c l u d i n g  a l l  g r o u t i n g  e q ~ i p m e ~ ,  g r o u t i n g  d e p t h s ,  g r o u t i n g  mixes,  and amount of 
cement f o r  each change i n  wa te r  cement r a t i o ,  p r e s s u r e s  and pumping r a t e s ,  ambient 
temperature ,  and g rou t  t a k e s  and wastage,  and time of each Change of g r o u t i n g  
opera t ion .  

7.1 Records and T e s t s .  A copy o f  t h e s e  r e c o r d s  and t e s t s  as well as t h e  r e c o r d s  
of c o r r e c t i v e  a c t i o n  t aken ,  w i l l  be f u r n i s h e d  t h e  Government as r e q u i r e d  i n  
paragraph: CONTRACTOR QUALITY CONTROL o f  s e c t i o n :  GENERAL REQUIREMENTS. 
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SECTION 3G 

e 
1. MATERIALS. 

GROUTED RIVER RUN STONE 

1.1.1 Stone s h a l l  be sound and d u r a b l e  and be obta ined w i t h i n  t h e  l i m i t s  of t h e  
des ignated borrow a r e a s  a s  approved by t h e  C o n t r a c t i n g  O f f i c e r .  

1.1.2 Stone s h a l l  be c o n s i s t e n t l y  rounded r i v e r  washed ( r u n ) ,  smooth, and s h a l l  
not be s p l i t  or  broken. 

1.1.3 Stone s h a l l  range i n  s i z e  from 6 i n c h e s ,  minimum dimension, t o  10 i n c h e s ,  
maximum dimension. Not less than  50 pe rcen t  nor more than  75 percent  s h a l l  be 
s m a l l e r  thana 8 i n c h e s ,  minimum dimension. 

1.2 Grout s h a l l  conform t o  S e c t i o n  3E (Grout ing S tone  P r o t e c t i o n ) .  

2. Foundation p r e p a r a t i o n  s h a l l  conform t o  paragraph 13 o f  S e c t i o n  2D. 

3. Placement. 

3.1 Stone s h a l l  be manually placed a f t e r  l a y i n g  o f  grouted g u t t e r  foundat ion a s  
shown on c o n t r a c t  drawings. 

3.2 Stone s h a l l  be placed i n  g rou t  s o  t h a t  an even and cont inuous  s u r f a c e  t e x t u r e  
i s  obta ined w i t h  a l / ?  inch r e l i e f  on s t o n e  su r face .  

3.3 A f t e r  placement,  exposed s t o n e  s u r f a c e s  s h a l l  be thoroughly  cleaned of a l l  
excess  g rou t .  



SECTION 3H 

PNEUMATICALLY PLACED CONCRETE 

Index 

1. Appl icable  P u b l i c a t i o n s  
2. Usage 
3. Desc r ip t ion  
4. Mater ia l s  
5. P ropor t ion ing  and Mixing 

6. P r e p a r a t i o n  o f  Sur faces  
7. P l a c i n g  
8. F i n i s h i n g  
9. Curing and P r o t e c t i o n  
10. Con t rac to r  Q u a l i t y  Cont ro l  

1. APPLICABLE PUBLICATIONS. The p u b l i c a t i o n s  l i s t e d  below form a p a r t  of  t h i s  
s p e c i f i c a t i o n  t o  t h e  e x t e n t  referenced.  The p u b l i c a t i o n s  a r e  r e f e r r e d  t o  i n  t h e  
t e x t  by t h e  b a s i c  d e s i g n a t i o n  only .  

1.1 American S o c i e t y  f o r  T e s t i n g  and M a t e r i a l s  (ASTM) P u b l i c a t i o n s .  

C 33-78 Concrete Aggregates 

1.2 American Concrete I n s t i t u t e  (ACI) S tandard  

A C I  304-73 ( R  1978) Recommended P r a c t i c e  f o r  Measuring, 
Mixing, Transpor t ing ,  and P l a c i n g  
Concrete  

2. USAGE. Pneumat ica l ly  placed c o n c r e t e  s h a l l  be placed where i n d i c a t e d .  A t  t h e  
o p t i o n  o f  t h e  Cont rac to r  pneumat ica l ly  p laced concre te  may be used i n  l i e u  o f  
poured-in-place concre te  f o r  t h e  s p i l l w a y  s i d e s l o p e s  and s loped c o n c r e t e  s l a b  
around gage wel l .  

3. DESCRIPTION. Pnuemat ica l ly  p laced concre te  s h a l l  be produced by e i t h e r  t h e  
dry  mixed p rocess  i n  which most o f  t h e  mixing water  is added t o  t h e  d ry  m a t e r i a l s  
immediately p r i o r  t o  its exp lus ion  from t h e  nozz le ,  o r  t h e  wet mix p rocess  i n  
which a l l  of t h e  m a t e r i a l s  ( i n c l u d i n g  water)  a r e  premixed before  e n t e r i n g  t h e  
d e l i v e r y  hose. 

4. MATERIALS. 

4.1 Por t l and  Cement s h a l l  conform t o  t h e  requirements  of  s e c t i o n :  CONCRETE. 

4.2 F ine  Aggregate s h a l l  conform t o  t h e  requirements  o f  ASTM C 33. F i n e  aggrega te  
s h a l l  c o n t a i n  no t  less than 3 pe rcen t  nor  more than 6 pe rcen t  mois tu re  by we igh t ,  
and s h a l l  conform t o  t h e  fo l lowing:  

S ieve  Opening Percent  by Weight, Pass ing 

3/8 i n c h  100 
NO. 4 95-100 
NO. 8 80-100 
No. 16 50-85 
NO. 30 25-60 
No. 50 5-30 
No. 100 0-10 



4.3 Water for  mixing and curing s h a l l  be clean,  f resh  and f ree  from in jur ious  
amounts of mineral and organic substances. 

4.4 Reinforcement. Reinforcement s h a l l  conform t o  the seotion: STEEL BARS, 
WELDED WIRE FABRIC AND ACCESSORIES FOR CONCRETE REINFORCEMENT. 

5. PROPORTIONING AND MIXING. 

5.1 Dry Mix Prooess. The dry mixture s h a l l  cons is t  of one par t  Portland cement 
t o  not more than 4-1/2 pa r t s  of f ine  aggregate. Measurement may be e i t h e r  by 
volume or  weight. The material  s h a l l  be mixed dry i n  an approved power batoh mixer 
equipped with aocurate measuring and timing devices and capable of thoroughly 
mixing the f ine  aggregate and sand i n  s u f f i c i e n t  quant i ty  t o  maintain placing 
continui ty.  The mixing time s h a l l  be a s  recommended by t h e  manufacturer of t h e  
mixer exoept t h a t  the mixing time s h a l l  be not l e s s  than one minute i n  drum-type 
mixers. Mixers s h a l l  be capable of discharging a l l  mixed mater ia l  without any , 
carryover between batohes. Materials  t h a t  have been mixed for  more than 45 minutes 
have not been incorporated i n t o  t h e  work s h a l l  not be used. 

5.2 Wet Mix Process. The premixed concrete s h a l l  contain not l e s s  than 6-1/2 
sacks of Portland cement per oubio yard of f ine  aggregate and water. A maximum of 
30 percent pea  ravel may be subs t i tu ted  for  an equal amount of f ine  aggregate. 
The maximum s i z e  of pea gravel  s h a l l  be such t h a t  100 percent passes t h e  1 /2  inch 
screen and a t  l e a s t  90 percent passes the  3/8 inoh screen. Measurement may be 
e i t h e r  by volume or weight. The mixing equipment s h a l l  be capable of  thoroughly 
mixing the mater ia l s  i n  su f f io i en t  quant i ty  t o  maintain continuous placing. The 
required mixing time s h a l l  depend on t h e  mix being used and t h e  e f f ic iency  of t h e  
mixer. Mixing s h a l l  conform t o  A C I  304. Non-agitating hauling equipment may be 
used subjec t  t o  t h e  approval of  t h e  Contracting Officer .  

5.3 Strength. Pneumatically placed concrete s h a l l  have a minimum compressive 
s t rength  of not l e s s  than 3,000 pounds per square inch a t  28 days. 

6. PREPARATION OF SURFACES. 

6.1 Preparation of Foundation. Areas t o  reoeive pneumatically placed concrete 
s h l l  be thoroughly compacted and trimmed t o  l i n e  and grade with s u f f i c i e n t  
moisture t o  provide a firm foundation and prevent absorption of water from the 
concrete. No f r ee  water s h a l l  be present on the  surface. Ground or gaging wire:3 
s h a l l  be used where necessary t o  e s t ab l i sh  thioknesses,  surface planes and f i n i s h  
l ines .  

7. PLACING. 

7.1 Worben. Only experienced foremen, gunmen, nozzlemen, and rodmen s h a l l  be 
employed and s a t i s f a c t o r y  wr i t ten  evidence of  such experience s h a l l  be furnished 
the  Contracting Officer  or  h i s  representa t ive  upon demand. 

7.2 Equipment. The Contractor s h a l l  provide d e l i  very equipment of approved 
design which w i l l  apply the  material  by means of pneumatic pressure. A i r  s h a l l  be 
supplied i n  s u f f i c i e n t  volume and under such pressure a s  may be necessary f o r  t h e  
best operating conditions. A i r  pressure a t  the nozzle s h a l l  be steady and without 
pulsation. A constant pressure of not less than 45 pounds per square inch s h a l l  be 
maintained i n  the placing machine where the hose length is 100 f e e t  or l e s s  and 



t h e  pressure s h a l l  be increased a t  l e a s t  5 pounds for  each addi t ional  50 f e e t  of 
hose or f r ac t ion  therof.  Water used fo r  hydration a t  t h e  nozzle s h a l l  be 
maintained at  a uniform pressure not l e s s  than 15 pounds per square inch grea ter  
than the  a i r  pressure a t  t h e  machine. 

7.3  Applying. The nozzle s h a l l  be held a s  nearly perpendicular a s  possible  t o  
t h e  sur face  t o  which t h e  mortar is applied,  a t  such d is tance  and narrow range of 
movement a s  w i l l  produce a spreading e f f ec t  over a small area. The velocity of 
discharge from the  nozzle, t h e  d is tance  of t h e  nozzle from t h e  face,  and t h e  
amount of water used s h a l l  be regulated by the nozzlemen i n  such a way a s  w i l l  
produce a dense coating r e su l t ing  i n  a minimum rebound of mater ia l s  and no 
sloughing. Rebound material  s h a l l  not be used again but s h a l l  be removed from the  
work. The maximum thickness of each l aye r  w i l l  be l imited t o  the  thickness which 
can be placed without the  material  sagging. Time between appl ica t ion  of layers  
s h a l l  be only s u f f i c i e n t  t o  insure  aga ins t  sloughing. I n  case a port ion of t h e  
previous layer  has s e t  t o  such hardness or  has become coated i n  a manner 
preventing adequate bonding, t h e  surface of t h a t  l aye r  s h a l l  be cleaned by a i r  and 
water j e t s  before s t a r t i n g  the  next layer.  Construction j o i n t s  s h a l l  be avoided. 
Where necessary, a t  the  end of the  day's work or  s imi lar  stopping periods,  t h e  
concrete s h a l l  be tapered t o  a th in  edge. Before applying the  adjacent sec t ion ,  
t h i s  tapered portion s h a l l  be thoroughly cleaned and wetted. 

7.4 Clean-up. A t  the completion of each day's work, o r  a s  otherwise directed.  
A l l  accumulations of pneumatically placed concrete on adjacent sur faces  s h a l l  be 
removed. 

8. FINISHING. After the concrete has been placed t o  the required thickness the  
sur face  s h a l l  be checked with a s t raightedge and any low spots  or  depressions 
s h a l l  be f i l l e d .  

8.1 Wood Floa t  Finish. A l l  surfaces s h a l l  receive a wood f l o a t  f in ish .  After the  
concrete has taken an i n i t i a l  s e t  (crumbling s l i g h t l y  when c u t )  the  sur faces  s h a l l  
be screeded with s traightedges and when surface moisture disappears,  the  surfaces 
f inished t o  an even granular  textured surface with a wood f loa t .  

9. CURING AND PROTECTION. Curing and protect ion s h a l l  conform t o  the  
requirements of sect ion:  CONCRETE. 

10. CONTRACTOR QUALITY CONTROL. 

10.1 General. The Contractor s h a l l  perform the following inspect ions and t e s t s ,  
and based upon the  r e s u l t s  of these  inspect ions and t e s t s ,  he s h a l l  take such 
ac t ion  and submit r epor t s  a s  here inaf te r  specif ied.  

10.2 Inspection Deta i l s  and Frequency of Testing. 

10.2.1 Preparation of Placing. Foundation, forms and embedded items s h a l l  be 
inspected i n  s u f f i c i e n t  time p r io r  t o  each concrete placement by the  Contractor i n  
order to c e r t i f y  to  the Contracting Officer  it is ready t o  receive concrete. The 
r e s u l t s  of each inspect ion s h a l l  be reported i n  writing. 

10.2.2 Placing. The placing foreman s h a l l  supervise a l l  placing operat ions and 
s h a l l  be responsible f o r  measuring and recording ambient temperature, weather 
conditions, time or placement, yardage placed, and method of placement. 



10.2.3 Compressive Strength. The Contractor s h a l l  provide for  test purposes 2 
t e s t  panels from each-8-hour s h i f t .  Each panel s h a l l  be not less than 12 inches 
square and 3 inches i n  thickness.  Cubes, 3 x 3 x 3 inches i n  s i z e  s h a l l  be sawed 
from t h e  panels f o r  t e s t ing .  One half of t h e  cubes s h a l l  be tes ted  a t  7 days and 
one half a t  28 days. Panels s h a l l  be cured, s tored and tes ted  by and a t  the 
expense of  the  Contractor. Cube s t rengths  may be reported a s  determfned o r  
converted t o  cyl inder  s t rengths  by multiplying by the f ac to r  0.85. Test r e s u l t s  
s h a l l  be reported i n  wri t ing.  

10.2.4 Curing. 

10.2.4.1 Curing Compound. No curing compound s h a l l  be applied u n t i l  the 
Contractor 's authorized representa t ive  has  verif ied t h a t  t h e  compound is properly 
mixed and ready fo r  spraying. A t  the end of each operation he s h a l l  estimate the  
qua l i ty  of compound used and the  area of concrete sur face  covered and compute t h e  
r a t e  of coverage i n  square f e e t  per gallon. He s h a l l  note whether coverage is 
uniform. 

10.3 Action Required. 

10.3.1 The placing foreman s h a l l  not permit placing t o  continue when material  is 
not uniform a t  the  nozzle or t h e  mater ia l  is not being applied a t  proper velocity 
fo r  good compaction. Immediate s t eps  s h a l l  be taken t o  cor rec t  these conditions. 

10.3.2 Curing. 

10.3.2.1 Curing Compound. When the  coverage r a t e  of curing compound is less than 
t h a t  specif ied or  when the  coverage is not uniform, t h e  e n t i r e  sur face  s h a l l  be 
sprayed again. 

10.3.3 Compressive Strength. When laboratory-cured specimens f a i l  t o  conform t o  
t h e  requirements f o r  s t rength ,  the  Contractor s h a l l  change t h e  proportions or t h e  
water contents ,  o r  both, for  t h e  remaining port ions of the work. 

10.4 Reports. A l l  r e s u l t s  of  t e s t s  conducted a t  the  pro jec t  s i t e  s h a l l  be 
reported weekly and s h a l l  be delivered t o  a designated representa t ive  of the 
Contracting Officer  within 3 days a f t e r  t h e  end of  each weekly repor t  period. Each 
weekly report  s h a l l  include the  updating of cont ro l  cha r t s  covering the e n t i r e  
period from t h e  s t a r t  of the  construct ion season through the  current  week. These 
requirements do not r e l i eve  the Contractor of the  obl igat ion t o  repor t  ce r t a in  
f a i l u r e s  immediately a s  required i n  preceding paragraphs. Such repor ts  of f a i l u r e s  
and the ac t ion  taken s h a l l  be confirmed i n  wr i t ing  i n  the  rout ine reports .  The 
Contracting Off icer  has t h e  r i g h t  t o  examine a l l  Contractor q u a l i t y  cont ro l  

. 
records. 



SECTION 31 

CONCRETE REINFORCEMENT 

Index 

1. Applicable Publicat ions 4. Materials  
2. Qual i ty  Assurance 5. I n s t a l l a t i o n  
3. Submittals 

1. APPLICABLE PUBLICATIONS. The publicat ions l i s t e d  below form a pa r t  of t h i s  
spec i f ica t ion  t o  t h e  ex tent  referenced. The publicat ions a r e  referred t o  i n  t h e  
t e x t  by the bas ic  designation only. 

1.1 American Concrete I n s t i t u t e  (ACI) Standards. 

A C I  315-74 

A C I  318-77 

Manual of Standard Prac t ice  fo r  
Detai l ing Reinforced Concrete 
S t ruc tures  

Building Code Requirements f o r  
Reinforced Concrete 

1.2 American Society f o r  Testing and Materials  (ASTM) Standards. 

Welded S t e e l  Wire Fabric fo r  Concrete 
Reinforcement 

Welded Deformed S t e e l  Wire Fabric f o r  
Concrete Reinforcement 

Deformed and Pla in  Bi l le t -S tee l  Bars 
for  Concrete Reinforcement 

Low-Alloy S t e e l  Deformed Bars f o r  
Concrete Reinforcement 

E 8-78 Tension Testing of Metal l ic  Materials  

1.3 American Welding Society (AWS) Code. 

D 12.1-75 Reinforcing S t e e l  Welding Code 

2. QUALITY ASSURANCE. 

2.1 Materials  Tests. The Contractor s h a l l  have required material  t e s t s  performed 
by an approved laboratory t o  demonstrate t h a t  t h e  mater ia l s  a re  i n  conformance 
with the  spec i f ica t ions .  Tension t e s t s  s h a l l  be performed on f u l l  c ross  sec t ion  
specimens i n  accordance with ASTM E 8, using a gage length t h a t  spans t h e  
extremit ies  of specimens with welds or  s leeves included. Tests  s h a l l  be a t  the  
Contractor 's expense. 

3. SUBMITTALS. 

3.1 Shop Drawings. The Contractor s h a l l  prepare and submit complete shop 
drawings to  t h e  Contracting Officer  fo r  approval i n  accordance with spec i f ied  



requirements. Shop drawings s h a l l  include the  following: 

(1)  Reinforcement s t e e l  schedules complete with t h e  quant i ty ,  shape and si58, 
dimensions, weight per foot  and t o t a l  weights, and bending de ta i l s .  

(2) Deta i l s  of  bar supports including types, s i z e s ,  spacing and sequence. 

3.2 Test Reports. Cer t i f ied  t e s t s  repor ts  of reinforcement s t e e l  showing t h a t  
the  s t e e l  w i l l  comply w i t h  t h e  applicable spec i f i ca t ions  s h a l l  be submitted to  t h e  
Contraoting Officer  by the Contractor. Reports s h a l l  be furnished fo r  each Stee l  
shipment and s h a l l  be iden t i f i ed  with spec i f i c  l o t s  pr ior  to  use of the  s t e e l  i n  
the work, 

4 MATERIALS. 

4.1 S t e e l  Reinforcement s h a l l  conform t o  ASTM A 615, Grade 40, w i t h  the  following 
exceptions: 

(1) Tension t e s t  specimens s h a l l  be bars of f u l l  oross sec t ion  a s  ro l led  for  
a l l  s izes .  

(2)  The bend t e s t  requirement3 s h a l l  be based upon 180 degree bends of f u l l  
s i z e  bars  fo r  a l l  grades of  s t e e l .  The bend diameters f o r  bend t e s t  s h a l l  be a s  
indicated i n  the following t a b l e  and s h a l l  be measured on the in s ide  of bars: 

Bar Size Maximum Diameter 
No. 3,  4, and 5 3-l/2 bar diameters 
No. 6 ,  7, and 8 5 bar diameters 
No. 9 ,  10, and 11 (Grade 40) 5 bar diameters 

The Contractor s h a l l  furn ish  r e s u l t s  of  a l l  tension and bend t e s t s  performed. 

4.2 Welded Wire Fabric s h a l l  conform t o  ASTM A 185, gages, spacing and 
arrangement of wires a s  indicated on t h e  drawings or  ASTM A 497, s i z e s ,  ~ p a c i n g ,  
deformations, and dimensions as indicated on the  drawings. 

4.3 Accessories. 

4.3.1 Bar Supports s h a l l  oonform t o  A C I  315. Bar supports for  formed sur faces  
exposed t o  vlew or  t o  be painted s h a l l  be p l a s t i c  protected wire, s t a i n l e s s  S tee l  
or  precast concrete supports. Precast concrete bar supports s h a l l  be wedge- 
shaped, not l a rge r  than 3-l/2 x 3-1/2 inches, of thiokness equal t o  t h a t  indicated 
fo r  concrete cover and s h a l l  have an embedded hooked t i e  wire f o r  anchorage. If 
formed surface is exposed t o  view, t h e  precast  concrete bar support s h a l l  be t h e  
same qua l i ty ,  tex ture ,  and color  a s  the f i n i s h  surface. 

4.3.2 Wire Ties s h a l l  be 16-gage or heavier black annealed wire and s h a l l  have 
ends pointing away from the  form. 

5. INSTALLATION. Reinforoement s t e e l  and accessories  s h a l l  be i n s t a l l e d  o r  
plaoed a s  spec i f ied  and a s  shown on cont rac t  and approved shop drawings. 
Plaoement d e t a i l s  of reinforcement and accessories  not specif ied or shown on the  
drawings s h a l l  be i n  accordance with A C I  315 or  A C I  318. Reinforcement s h a l l  be 
fabricated to  shapes and dimensions shown, plaoed where indioated within spec i f ied  
tolerances and adequately supported during concrete placement. A t  the  time of 
concrete placement a l l  reinforcement s h a l l  be f r e e  from loose, f laky r u s t ,  soa le  



(except t i g h t  m i l l  s c a l e ) ,  mud, o i l ,  grease or  any o ther  coating t h a t  might reduce 
t h e  bond with the  concrete.  Unless s p e c i f i c a l l y  indicated on t h e  drawings, arc- 
welding of crossing bars ,  t i e s ,  s t i r u p s ,  s p i r a l s  or any other  reinforcement w i l l  
not be permitted. 

5.1 Hooks and Bends. Reinforcement bars may be m i l l  or  f i e l d  bent. A l l  bars 
s h a l l  be bent cold unless  otherwise authorized. No bars p a r t i a l l y  embedded i n  
concrete s h a l l  be f i e l d  bent unless  indicated on the drawings or  otherwise 
authorized. A l l  hooks or bends s h a l l  be i n  accordance with A C I  318. 

5.2 Welding of reinforcement bars w i l l  be permitted only where indicated on the  
drawings or  a s  otherwise d i rec ted  by t h e  Contracting Officer. Welding s h a l l  be 
performed i n  accordance with AWS D 12.1. 

5.3 Placing Tolerances. 

5.3.1 Spacing of Bars. Bars s h a l l  be spaced a s  indicated on the  drawings or  a s  
otherwise directed.  The spacing between adjacent bars  and the  d is tance  between 
layers  may not vary from the indicated posi t ion by more than one bar diameter nor 
more than one inch. 

5.3.2 Concrete Cover. The minimum concrete cover of main reinforcement s t e e l  
s h a l l  be a s  indicated on t h e  drawings. The tolerances s h a l l  be a s  follows: 

M I N I M U M  COVER VARIATION 

5.4 Splicing. Spl ices  i n  reinforcement s t e e l  s h a l l  be a s  spec i f ied ,  shown on the  
drawings or  as  d i rec ted  by t h e  Contracting Officer.  Bars may be spl iced a t  
a l t e r n a t e  or addi t ional  loca t ions  a t  no addi t ional  cost t o  the  Government, subjec t  
to  the  approval of the  Contracting Officer .  Except a s  provided herein,  a l l  
sp l i c ing  s h a l l  be i n  accordance with approved sp l i c ing  procedures and the  
requirements of A C I  318. 

5.4.1 Lapped Spl ices  s h a l l  be used only fo r  bars smaller than s i z e  no. 14. Bar 
paps may be placed i n  contact  and securely t i e d  or may be spaced t ransverse ly  
apa r t  t o  permit the embedment of the e n t i r e  surface of each bar i n  concrete,  but 
s h a l l  not be spaced f a r t h e r  a p a r t  than one-fifth t h e  required length of l a p  nor 6- 
inches. Lengths of l aps  for  bars or  welded wire f ab r i c  s h a l l  conform t o  the  
requirements of A C I  318, except when otherwise shown on the  drawings. 



SECTION 4 A  

STEEL DOORS AND FRAMES 

Index 

1. Applicable Publicat ions 5. Construction of Doors 
2. Shop Drawings 6. Delivery and Storage 
3. General Requirements 7. I n s t a l l a t i o n  
4. Construction of Frames 

1. APPLICABLE PUBLICATIONS. The publicat ions l i s t e d  below form a pa r t  of t h i s  - spec i f i ca t ion  to  t h e  ex tent  referenced. The publicat ions a r e  re fer red  t o  i n  t h e  
t e x t  by the basic  designation only. 

1.1 American National Standards I n s t i t u t e ,  Inc. (ANSI) Standard. 
x 

A115.2-1971 Bored or Cylindrical  Locks fo r  1-3/4" 
Doors 

A123.1-1974 Nomenclature f o r  S tee l  Doors and S t e e l  
Door Frames 

1.2 American Society f o r  Testing and Materials  (ASTM) Publications. 

S t e e l ,  Carbon, Cold-Rolled Sheet, 
Commercial Q u a l i t y  

A 569-72 (R 1979) S tee l ,  Carbon (0.15 Maximum, Percent 
Hot-Rolled Sheet and S t r i p ,  
Commercial Qua l i ty  

Rate of  Burining and/or Extent and Time 
of Burning of Cel lular  P l a s t i c s  Using 
a Specimen Supported by a Horizontal 
Screen 

2. SHOP DRAWINGS s h a l l  be submitted for  approval i n  accordance with the  SPECIAL 
PROVISIONS. Shop drawings s h a l l  ind ica te  t h e  loca t ion  of the door and frame, 
elevat ion of the  door and frame, d e t a i l s  of construct ion,  method of assembling 
sec t ions ,  looat ion and extent  of hardware reinforcement, hardware loca t ions ,  type 
and loca t ion  of  s t r u t s  and anchors f o r  frames, and thicknesses of  metal. Shop 
drawings s h a l l  include spec i f ica t ions  for  shop paint ing including p re t r ea t ing  and 
paint ing mater ia l s  and processes, and catalog cu t s  or  descr ip t ive  data  for  t h e  
weather s t r ipp ing  and threshold. 

3. GENERAL REQUIREMENTS. 

3.1 Steel .  Door and frame s h a l l  be factory fabricated from s t e e l  conforming t o  
ASTM A 366 or  A 569, s t r e t c h e r  l eve l  degree of f l a tness ,  pickled and o i l ed  if hot 
ro l led  mater ia l ,  and Manufacturer's Standard Gages specif ied here inaf te r  for  the  
various uses.  

3.2 Shop Painting. After fabr ica t ion ,  door and frame s h a l l  be thoroughly 
cleaned, pretreated t o  provide a s t rong bond between metal and pa in t ,  and shop 
painted with a r u s t  i nh ib i t i ng  primer pa in t .  
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3.3 vorkmanship. The finished items s h a l l  be r i g i d ,  neat i n  appearance, and f r ee  
from defec ts ,  wairp, or  buckle. Molded members s h a l l  be sharp i n  d e t a i l ,  s t r a i g h t ,  
and t rue.  Corner jo in t s  s h a l l  be coped or mitered, well-formed, and i n  t r u e  
alinement. Exposed welded jo in t s  s h a l l  be dressed smooth. 

3.4 Preparation For Hardware. Door and frame s h a l l  be prepared for  hardware i n  
dodfortaance with t h e  templates provided under sect ion:  HARDWARE; BUILDERS'; t h e  
reqdirements of ANSI A1 15.2 and A123.1; and the  applicat ion loca t ions  spec i f ied  i n  
section! HARDWARE; BUILDERS'. Cutting, reinforcing,  d r i l l i n g ,  and tapping of door 
and frame s h a l l  be done a t  t he  factory,  except d r i l l i n g  and tapping for  surface 
applied hardware w i l l  be done i n  the  f i e l d  when the  hardware is applied. Door 
frames s h a l l  be prepared for s i l e n c e r s ,  and rubber s i l ence r s  s h a l l  be provided 
with t h e  frames. Reinforoement of door and frame f o r  hardware s h a l l  be a s  
specif ied i n  Table I a t  the end of t h i s  sect ion.  

3.5 Weatherstripping f o r  head and jamb protect ion s h a l l  be spring-tension type or  
i n t e g r a l  elastomeric type. Spring-tension type weatherstripping s h a l l  have hemmed 
edges and s h a l l  be of bronze, aluminum, or  corrosion-resis t ing s t e e l .  Spring 
bronze or spring aluminum s h a l l  be not l e s s  than 0.008 inch th ick;  and corrosion- 
r e s i s t i n g  s t e e l  s h a l l  be not l e s s  than 0.005 inch thick.  In t eg ra l  elastomeric type 
wentherstrLp s h a l l  be of synthe t ic  rubber, vinyl or  neoprene standard w i t h  the  
manufacturer of the  door frame. The i n t e g r a l  elastomeric type weatherstripping 
s h a l l  be in s t a l l ed  a t  the factory or  on the  jobs i te  i n  accordance with the  door 
frame manufacturer's recommendations. Weatherstripping f o r  bottom of doors s h a l l  
be of the mounted sweep type cons is t ing  of 1/8-inch th ick  neoprene i n  an extruded 
aluminum or  bronze housing not l e s s  than 0.070 inch thick.  

3.6 Thresholds s h a l l  be extruded aluminum or  bronze, f l a t  type with a f luted top, 
and s h a l l  provide the  proper clearance and an e f f ec t ive  s e a l  with t h e  spec i f ied  
weatherstripping. 

4, CONSTRUCTION OF FRAMES. Pressed s t e e l  frames fo r  door s h a l l  be of the  
combination buck, frame, and t r i m  type of  t h e  s i z e s  and d e t a i l s  shown. Gages of 
metal sha l l  be not l i g h t e r  than 16-gage. Frames s h a l l  be knockdown type or  welded 
u n i t  type. 

4.1 Welded Unit Type Frames s h a l l  have headers and jambs seoured a t  the  corners 
e i t h e r  by i n t e r n a l  welding of  faces  or by welded s p l i c e  p l a t e s  and s h a l l  be 
fur ther  seoured a t  the rabbet e i t h e r  by welding or  mechanical inter lock.  As an 
a l t e r n a t e ,  the  headers and jambs s h a l l  be seoured a t  t h e  corners  by ex te rna l  
welding of faces and grinding smooth. Faces of frames a t  junction of head and jamb 
s h a l l  present neat l i n e  jo in ts .  Transom bars  s h a l l  member with jambs, and s h a l l  be 
but t  welded thereto.  

4.2 Knockdown Type Frames s h a l l  have jo in t s  t h a t  in te r lock  r i g i d l y  so as t o  
maintain alinement of p a r t s  and provide funct ional ly  s a t i s f a c t o r y  performance of 
completed frames when f i e l d  assembled. Faces of frames a t  junction of head and 
jambs s h a l l  present neat l i n e  jo in ts .  

4.3 Anchors. Frames s h a l l  be provided with a minimum of three wall anchors per 
jamb a s  required f o r  the  adjoining wall construct ion,  ce i l i ng  s t r u t  anchors a s  
required by the drawings, and anchors for  attachment of frame t o  the  f loor .  
Anchors s h a l l  be of not l e s s  than 18 gage s t e e l .  

5. CONSTRUCTION OF DOORS. Doors s h a l l  be of t h e  type, s i z e ,  and design shown. 
Door clearances s h a l l  not exoeed the  following: 1/8 inch a t  jambs and head; and 
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3/4 inch a t  bottom measured from finished f loor l ine .  Doors s h a l l  have top edges 
closed f lush and sealed aga ins t  water penetration. 

5.1 Flush Doors s h a l l  be of f u l l  f lush  construction. Doors s h a l l  be i n t e r n a l l y  
reinforced t o  r e s i s t  impact and t o  insure  f l a tness  of finished surfaces by s t e e l  
members welded i n  place, water-resis tant  honeycomb core glued i n  place, o r  r ig id  
insula t ion  core glued or  foamed i n  place. Doors with metal reinforcing s h a l l  have 
sound deadening material  applied t o  the i n t e r i o r  of the door t o  el iminate me ta l l i c  
sound inc ident  t o  normal door operation. Honeycomb core material  s h a l l  have a 
crushing s t rength  of not l e s s  than 4,000 p.s.f., and the  lamination s h a l l  
withstand not l e s s  than 1,500 p.s.f. surface shear. Foam insula t ion  core mater ia l  
s h a l l  have a compressive s t rength  of not l e s s  than 1,500 p.s.f. and a shear 
s t rength  of not l e s s  than 18 p.s.i., s h a l l  have an insulat ion-to-steel  s t rength  a t  
l e s t  equal t o  the s t rength  of the insula t ion ,  s h a l l  be dimensionally s t a b l e  within 
plus or minus 5 percent of volume a f t e r  24-hour exposure t o  temperatures ranging 
from minus 15 degrees F. t o  165 degrees F., s h a l l  have no voids extending 1/2 inch 
i n  any d i r ec t ion ,  and s h a l l  have a densi ty of not l e s s  than 1.0 pound per cubic 
foot.  Foam insula t ion  s h a l l  be rated a s  self-extinguishing when t e s t ed  i n  
accordance with ASTM Test Method D 1692. Sol id mineral insu la t ion  core mater ia l  
s h a l l  have a densi ty of not less than 20 pounds per cubic foot. 

5.1.1 Fu l l  Flush Construction s h a l l  have face shee t  of not l e s s  than 
18-gage-steel, s h a l l  have no seams or  jo in t s  on door faces,  and s h a l l  have top and 
bottom closed with a recessed channel or a f lush and end closure treatment. 

6. DELIVERY AND STORAGE. To provide protect ion during shipment, welded u n i t  type 
frames s h a l l  be strapped together  i n  pa i r s  with heads a t  opposite ends or  provided 
w i t h  temporary s t e e l  spreaders a t  the  bottom of each frame; and knockdown type 
frames s h a l l  be securely strapped i n  bundles. Materials  s h a l l  be del ivered t o  t h e  
s i t e  i n  undamaged condition, s tored out of contact  with the  ground and under a 
weater t ight  covering, permitting good a i r  c i rcu la t ion .  Whenever they become 
evident ,  abraded, scarred or  rus ty  a reas  s h a l l  be cleaned and touched up with the  
paint  used f o r  t h e  shop painting. 

7. INSTALLATION. Frames s h a l l  be plumbed, leveled,  and r ig id ly  secured i n  place. 
Temporary spreaders s h a l l  be i n s t a l l e d  u n t i l  the  wall a t  the  frame is completed 
and the frame is securely anchored i n  its f i n a l  posi t ion.  Wall anchors on 
doorframes s h a l l  be i n s t a l l e d  approximately a t  the  hinge and s t r i k e  leve ls .  Doors 
s h a l l  be in s t a l l ed  i n  conjunction with the  applicat ion of hardware 
weatherstripping and thresholds s h a l l  be i n s t a l l e d  t o  provide weathertight 
i n s t a l l a t i o n .  

TABLE I. REINFORCEMENT 

Hardware Item Minimum Gage Minimum Size,  Inches 

Hinges Door 10 
Frame 10 

Mortise Locksets Door 14 
and Deadlocks Frame 14 



Lighter  gages may be used i f  formed t o  a channel-shape or  a U-shape t h a t  provides 
r i g i d l y  equivalent t o  t h a t  of f l a t  reinforcements of spec i f ied  gage. Gage and s i5e  
of reinforoement for  hardware items not l i s t e d  above s h a l l  be a s  required by the  
templates f o r  thoae items. 



1. Applicable Publicat ions 
2. General 
3. Templates 
4. Submittals 
5. Packaging, Marking, and 

Labeling . 6. Finishes 

SECTION 4B 

HARDWARE; BUILDERS' 

Index 

7. Fastenings 
8. Keying 
9. Locks and Latches 

10. Butts  and Hinges 
11. Miscellaneous 
12. Application 
13. Hardware Se t s  

1. APPLICABLE PUBLICATIONS. The publicat ions l i s t e d  below form a par t  of t h i s  

L 
spec i f ica t ion  t o  t h e  ex tent  referenced. The publicat ions a re  referred t o  i n  t h e  
t e x t  by the basic  designation only. 

1.1 American National Standards I n s t i t u t e  (ANSI) Standards. 

A156.1-1981 Butts  and Hinges 

A156.2-1976 Locks and Lock T r i m  

A156.7-1972 Template Hinge Dimensions 

1.2 American Society of  Archi tectural  Hardware Consultants (ASAHC) Publication. 

e Keying-Procedures, Systems and Nomenclature. (Jan 1978). 

1.3 Builders Hardware Manufacturers Association (BHMA) Standards. 

1301-1980 Materials  and Finishes 

1.4 Door and Hardware I n s t i t u t e  (DHI) Publication. 

Recommended Locations for  Builders '  Hardware for  Standard S t e e l  Doors 
and Frames (1975). 

2. GENERAL. Hardware s h a l l  conform t o  the applicable requirements of the  
standards l i s t e d  herein,  unless  otherwise specif ied.  Reinforcement fo r  hardware i n  
metal frames s h a l l  be a s  specif ied i n  sect ion:  STEEL DOORS AND FRAMES. 

3. TEMPLATES. The Contractor s h a l l  furnish templates or information otherwise 
necessary t o  enable the door and frame manufacturer to  make proper provision i n  
h i s  work t o  receive the  spec i f ied  hardware. Where two or  more a r t i c l e s  of hardware 
are  t o  be mounted on the  same door, the  Contractor s h a l l  e f f e c t  proper 
coordination between t h e  manufacturers of the  d i f f e ren t  a r t i c l e s .  Templates of 
hinges s h a l l  conform to  ANSI A156.7 

4. SUBMITTALS. 

4.1 Cer t i f i ca t e s  of Compliance. C e r t i f i c a t e s  of compliance a t t e s t i n g  t h a t  
hardware items conform t o  t h e  ANSI or  BHMA standards under which the  items are 
s ~ e c i f i e d  s h a l l  be submitted i n  accordance with the SPECIAL PROVISIONS. A 



statement t h a t  the proposed hardware items appear i n  the current  appl icable BHMA 
Cert i f ied Produots Directory may be submitted i n  l i e u  of  c e r t i f i o a t e s .  

4.2 Hardware Schedule. Hardware sohedule s h a l l  l is t  a l l  of the mater ia l s  t o  be 
furnished and s h a l l  be submitted to  the  Contracting Officer  f o r  approval. The 
schedule s h a l l  inolude for  each item; the  quan t i t i e s ,  manufacturervs catalog 
numbers, hinge s i z e s ,  d e t a i l  information and looat ion and hardware set 
iden t i f ioa t ion ,  corresponding ANSI o r  BHMA standard type or function number t o  
manufacturer's catalog number, complete keying schedule, and list of abbreviat ion 
and template numbers. The keying schedule s h a l l  be developed i n  accordaqoe w i t h  
ASAHC publicat ion "Keying-Procedures, Systems and Nomenclature." 

5.  PACKING, MARKING, AND LABELING. Hardware s h a l l  be del ivered t o  the pro jec t  
s i t e  i n  the manufacturer's o r ig ina l  packages. Each a r t i c l e  of hardware s h a l l  be 
individual ly packaged i n  the manufacturer's standard commercial car ton or  
container ,  properly marked or labeled so as t o  be readi ly  i d e n t i f i a b l e  with t h e  
approved hardware schedule. Each change-key s h a l l  be tagged or  otherwise 
iden t i f i ed  w i t h  the  door fo r  which its cyl inder  is intended. Where double 
oyclinder functions a re  used where it is not obvious which is the key s ide  of the 
door, appropriate  in s t ruc t ions  s h a l l  be included with the  look and on the hardware 
sdhedule. 

6. FINISHES of the following types s h a l l  conform t o  the  f in i shes  ident i f ied  under 
BHMA 1301, and s h a l l  conform t o  t h e  requirements of the  standard under which t h e  
item is specif ied.  Base mater ia l s  s h a l l  be of the  material  ident i f ied  by the  
f i n i s h  number. 

6.1 Hinges. Hinge f i n i s h  s h a l l  be 612. 

6.2 Lock and Door Trim Finishes. Lock and door trim f in i shes  s h a l l  be 625. 

7. FASTENINGS of proper type, s i z e ,  quant i ty ,  and f i n i s h  s h a l l  be supplied with 
each a r t i c l e  of hardware. Machine screws and expansion sh ie lds  s h a l l  be used fo r  

a 
a t taching  hardware t o  concrete. Fastenings exposed t o  the  weather i n  the  finished 
work s h a l l  be of brass ,  bronze, or  s t a i n l e s s  steel, a s  applicable.  

8. KEYING. Cylinder locks s h a l l  be keyed i n  sets a s  scheduled. Keys for  cyl inder  
locks s h a l l  be stamped with change number and t h e  in sc r ip t ion  "Do Not Duplicatew. 

Cylinder locks 2 change keys each look. 

The keys s h a l l  be turned over t o  t h e  Contracting Off icer  properly tagged and 
designated a s  t o  locat ion.  

9. LOCKS AND LATCHES. Manufacturers' standard plain design s h a l l  be used. 

9.1 Cylinder Locks. Cylinders s h a l l  have f i v e  pins with paraoentr ic  keyway. 
Cylinders for  cyl inder  locks, and the cyl inder  locks, s h a l l  be the product of the 
same manufacturer. 

9.2 Locksets and Latchsets.  Locksets and l a t c h s e t s  s h a l l  conform t o  ANSI A156.2, 
conforming t o  s e r i e s  4,000, Grade 1. 

10. BUTTS AND HINGES. Hinges s h a l l  conform t o  ANSL A156.1 and A 156.7, type 
A 8111, NRP. 
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10.1 Hinges for  Reverse Bevel Doors with Locks. Hinges fo r  reverse bevel doors 
with locks s h a l l  have pins t h a t  a r e  made nonremovable by means such a s  a s e t  screw 
i n  the ba r re l ,  or  s a fe ty  s tud,  when the  door is i n  the closed position. 

10.2 Contractor 's Option. Hinges with an t i - f r i c t ion  bearings may be furnished i n  
l i eu  of b a l l  bearing hinges. 

11. MISCELLANEOUS. 

11.1 Metal Treshold. Threshold s h a l l  be a s  specif ied i n  section: STEEL DOORS AND 
FRAMES. 

12. APPLICATION. Hardware s h a l l  be located on doors i n  accordance with DHI 
"Recommended Locations f o r  Builders '  Hardware fo r  Standard S t e e l  Doors and 
Frames." When approved, s l i g h t  var ia t ions  i n  loca t ions  or  dimensions w i l l  be 
permitted. 

13. HARDWARE SET s h a l l  be a s  follows: 

HW- 1 1-112 pr. 
1 ea. 
1 ea. 

4" x 4" Butts  
Lockset, F86 
Threshold 



SECTION 4C 

MISCELLANEOUS METAL WORK AND MATERIALS 

Index 

1. Appl icable  P u b l i c a t i o n s  6. Cas t ings  
2.  M a t e r i a l s  7. E las tomer ic  Bear ing  Pads  
3. Worlananship 8. Welding 
4 .  Finishing 9. Bol ted  Connections 
5.  Z inc  Coating (Galvaniz ing)  10. R a i l i n g ,  Gaging S t a t i o n  Bridge 

1. APPLICABLE PUBLICATIONS. The p u b l i c a t i o n s  l i s t e d  below form a p a r t  of  t h i s  
s p e c i f i c a t i o n  to t h e  e x t e n t  r e fe renced .  The p u b l i c a t i o n s  a r e  r e f e r r e d  t o  i n  t e x t  
by b a s i c  des igna t ion  only .  

1.1 F e d e r a l  S p e c i f i c a t i o n s  (Fed. Specs.) .  

FF-B-575C B o l t s ,  Hexagon and Square 

FF-N-836D Nut, Square ,  Hexagon, Cap, S l o t t e d  
& Am-1 C a s t l e ,  Knurled,  Welding and 

S i n g l e  B a l l  S e a t  

E'F-S-325 S h i e l d ,  Expansion; N a i l ,  Expansion; 
I n t .  Am-3 and N a i l ,  Dr ive  Screw (Devices,  
(GSA-FSS) Anchoring, Masonry ) 

QQ-B-750 Bronze, Phosphor; Bar ,  P l a t e ,  Rod, 
& Am-2 S h e e t ,  S t r i p ,  F l a t  Wire, and 

S t r u c t u r a l  and S p e c i a l  Shaped 
S e c t i o n s  

QQ-S-763D Not ice  1 S t e e l  Bars ,  Wires Shapes,  and Forg ings ,  
& I n t .  Am-1 Corros ion-Resis t ing 

RR-W-365 & Am-1 Wire F a b r i c  ( I n s e c t  Sc reen ing)  

WW-P-40 1 E P i p e  and P i p e  F i t t i n g s ,  Cast - I ron,  S o i l  

L-S- 125B Screen ing ,  I n s e c t ,  Non-metallic 

1.2 American S o c i e t y  f o r  T e s t i n g  and M a t e r i a l s  (ASTM) Standards .  

A 36-77a S t r u c t u r a l  S t e e l  
* 

A 108-73 S t e e l  Bars ,  Carbon, Cold F in i shed  
S tandard  Q u a l i t y  

A 320-78 Al loy-Steel  B o l t i n g  M a t e r i a l s  f o r  Low- 
Temperature S e r v i c e  

A 325-78a High S t r e n g t h  B o l t s  f o r  S t r u c t u r a l  
S t e e l  J o i n t s  
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Quenched and Tempered S t e e l  B o l t s  
and S t u d s  

Cold-Formed Welded and Seamless Carbon 
S t e e l  S t r u c t u r a l  Tubing i n  Rounds and 
Shapes 

Hot-Formed Welded and Seamless Carbon 
S t e e l  S t r u c t u r a l  Tubing 

1.3 Arderican Welding S o c i e t y  (AWS) Standard.  

Welding Procedure and Performance 
Q u a l i f i c a t i o n  

Dl. 1-75 S t r u c t u r a l  Welding Code 

1.4 American Na t iona l  S tandards  I n s t i t u t e ,  Inc .  (ANSI) Standards .  

S a f e t y  Requirements f o r  Fixed 
Ladders 

1.5 American Assoc ia t ion  o f  S t a t e  Highway and T r a n s p o r t a t i o n  O f f i c i a l s  (AASHTO) 
S p e c i f i c a t i o n s .  

M 251-7'1 

2. MATERIALS. 
I 

Laminated E las tomer ic  Bridge Bear ings  

2.1 General .  M a t e r i a l s  ind ioa tdd  on t h e  drawings o r  r equ i red  i n  t h e  work and no t  
covered elsewhere by d e t a i l e d  requirements  s h a l l  conform t o  t h e  requirements  o f  
t h i s  s e c t i o n .  I n  a l l  c a s e s  no t  s p e c i f i c a l l y  covered i n  t h e s e  s p e c i f i c a t i o n s ,  t h e  
Cont rac to r  s h a l l  f u r n i s h  approved h i g h e s t  grade commercial m a t e r i a l s  o r  products .  

2.2 S t r u c t u r a l  S t e e l  s h a l l  conform t o  ASTM A 36. 

2.3 Corros ion-Resis t ing S t e e l  B o l t s  and Anchor B o l t s  s h a l l  conform t o  Fed. Spec. 
QQ-S-763, Class 304, Condit ion A ,  o r  t h e  a p p l i c a b l e  requirements  of ASTM A 320, 
Grade BE. 

2.4 Bronze s h a l l  conform t o  Fed. Spec. QQ-B-750, hard temper of  e i t h e r  + 
composit ion.  

2.5 B o l t s  s h a l l  conform t o  Fed. Spec. FF-B-575. 

2.6 Nuts s h a l l  conform t o  Fed. Spec. FF-N-836. 

2.7 Cast I r o n  P i p e  and F i t t i n g s  s h a l l  conform t o  t h e  a p p l i c a b l e  requirements  of  
Fed. Spec. WW-P-401. 

2.8 Expansion Anchors s h a l l  conform t o  t h e  a p p l i c a b l e  requirements  of  Fed. Spec. 
FF-3-325. Anchors s h a l l  be m u l t i p l e  u n i t  wi th  i n s i d e  t h r e a d .  

2.9 S t r u c t u r a l  Tubing s h a l l  conform t o  t h e  a p p l i c a b l e  requirements  of  ASTM A 500 
o r  A 501. Tubing s h a l l  be hot-dip galvanized a f t e r  f a b r i c a t i o n .  



3. WORKMANSHIP. S t e e l  wi th  welds w i l l  not  be accep ted ,  except  where welding is  
d e f i n i t e l y  s p e c i f i e d  o r  c a l l e d  f o r  on t h e  drawings. A l l  b o l t s ,  n u t s ,  and screws 
s h a l l  be t i g h t .  A l l  exposed f e r r o u s  metalwork (except  c a s t - i r o n  and corros ion-  
r e s i s t a n t  s t e e l  and i tems t o  be completely embedded i n  concre te )  s h a l l  be 
galvanized un less  o t h e r  p r o t e c t i v e  c o a t i n g s  a r e  s p e c i f i e d .  Metalwork s h a l l  be 
galvanized a f t e r  f a b r i c a t i o n .  Complete shop drawings f o r  f a b r i c a t i o n  of a l l  
miscel laneous  metalwork s h a l l  be submit ted  f o r  approva l ,  i n  accordance wi th  t h e  
requirements  f o r  shop drawings of SPECIAL PROVISIONS. 

4. FINISHING. I n  g e n e r a l ,  t o l e r a n c e s  f o r  machine-finished s u r f a c e s  des igna ted  by 
nondecimal dimensions s h a l l  be w i t h i n  1/64 inch.  S u f f i c i e n t  machining s t o c k  s h a l l  
be allowed on p l a c i n g  pads t o  i n s u r e  t r u e  s u r f a c e s  of s o l i d  m a t e r i a l .  F in i shed  
c o n t a c t  o r  bea r ing  s u r f a c e s  s h a l l  be t r u e  and e x a c t  t o  secure  f u l l  con tac t .  A l l  
d r i l l e d  h o l e s  f o r  b o l t s  s h a l l  be a c c u r a t e l y  l o c a t e d  and d r i l l e d  from templa tes .  

6. Z I N C  COATING (GALVANIZING). Zinc  c o a t i n g s  s h a l l  be app l i ed  i n  a manner and of 
a t h i c k n e s s  and q u a l i t y  conforming t o  ASTM A 123. I n  t h e  event  t h a t  any p o r t i o n  
of galvanized metalwork is abraded o r  o therwise  damaged t o  t h e  e x t e n t  t h a t  t h e  
base meta l  is exposed, such damaged o r  abraded p o r t i o n s  s h a l l  be n e a t l y  covered 
wi th  Grade 508 s o l d e r  conforming t o  t h e  requirements  o f  ASTM B 32. 

6. CASTINGS. Each c a s t i n g  s h a l l  have t h e  mark number and h e a t  number c a s t  o r  
stamped upon it. Dimensions of c a s t i n g s  shown on t h e  approved shop drawings w i l l  
be t h e  f i n i s h  dimensions. Before  l e a v i n g  t h e  foundry,  a l l  c a s t i n g s  s h a l l  be 
thoroughly  c leaned and s u b j e c t e d  t o  hammer i n s p e c t i o n  a f t e r  which they  s h a l l  be 
t r e a t e d .  

7. ELASTOMERIC BEARING PADS s h a l l  conform t o  requirements  of  AASHTO M 251. The 
Cont rac to r  s h a l l  f u r n i s h  t o  t h e  C o n t r a c t i n g  Of f i ce r  a c e r t i f i c a t i o n  by t h e  
manufacturer t h a t  t h e  e las tomer ,  and f a b r i c  ( i f  used) ,  i n  t h e  e l a s t o m e r i c  bea r ing  
pads t o  be fu rn i shed  conforms t o  t h e  s p e c i f i c a t i o n  requirements.  

8. WELDING s h a l l  conform t o  t h e  p r o v i s i o n s  o f  AWS Dl . l .  Welders who have no t  
been c e r t i f i e d  w i t h i n  2 y e a r s  of t h e  d a t e  of  commencement of  work under t h i s  
c o n t r a c t  s h a l l  be requ i red  t o  pass  s u c c e s s f u l l y  t h e  q u a l i f i c a t i o n  t e s t  a s  
p resc r ibed  by AWS 03.0. 

9. BOLTED CONNECTIONS. B o l t s  h o l e s  s h a l l  be reamed normal t o  t h e  number and 
s h a l l  be t r u l y  c y l i n d r i c a l  throughout.  Unless o therwise  s p e c i f i e d ,  ho les  f o r  
b o l t s  s h a l l  not  be more than .02 i n c h  l a r g e r  than t h e  d iameter  o f  t h e  b o l t .  

. 10. RAILING, GAGING STATION BRIDGE. 

10.1 General .  Metal r a i l i n g  ( t u b u l a r )  s h a l l  be of t h e  type  shown and s h a l l  be 
cons t ruc ted  and i n s t a l l e d  a s  i n d i c a t e d  on t h e  drawings. P r i o r  t o  s t a r t i n g  any 

, c o n s t r u c t i o n  work on a r a i l i n g ,  d e t a i l e d  shop drawings showing t h e  complete 
r a i l i n g  s h a l l  be submit ted  and f inal  approva l  obta ined.  R a i l i n g  and a l l  p a r t s  and 
f i t t i n g s  s h a l l  be galvanized a f t e r  f a b r i c a t i o n .  

10.2 Mate r i a l s .  

10.2.1 Tubular rails, p o s t s ,  rods ,  b o l t s ,  and n u t s  s h a l l  conform t o  t h e  fo l lowing  
requirements:  



M a t e r i a l  ASTM Designat ion 

Tubular  s t e e l  r a i l s  A 500 o r  A 501 
S t e e l  p o s t s  A 36 
S t e e l  s l e e v e s  f o r  t u b u l a r  r a i l s  A 36 
High s t r e n g t h  b o l t s  A 325 o r  A 449 
High s t r e n g t h  threaded rods  A 449 
Stud b o l t s  A 108, Grades 1015 t o  1020 
Nuts  and washers A 325 
High s t r e n g t h  b o l t s  o r  threaded rods  

fu rn i shed  i n  accordance w i t h  ASTM 
A 449 s h a l l  comply w i t h  meohanical 
requirements  o f  ASTM A 449 a f t e r  
ga lvan iz ing  

1043 F a b r i c a t i o n  and E r e c t i o n .  Metal  r a i l i n g  s h a l l  conform c l o s e l y  t o  t h e  
h o r i z o n t a l  and v e r t i c a l  l i n e s  shown on t h e  p lans  o r  d i r e c t e d .  The r a i l i n g  s h a l l  
p r e s e n t  a  smooth, uniform appearance i n  its f i n a l  p o s i t i o n .  The d i f f e r e n c e  
between out-to-out r a i l  s l e e v e  dtmensions and t h e  c l e a r  i n s i d e  dimensions of t h e  
t u b u l a r  s t e e l  r a i l s  s h a l l  not  exceed 3/16 i n c h  a f t e r  ga lvan iz ing .  M a t e r i a l s  s h a l l  
be c a r e f u l l y  handled so t h a t  no p a r t s  w i l l  be b e n t ,  broken, abraded o r  o the rwise  
damaged. F a b r i c a t i o n ,  hand l ing ,  o r  i n s t a l l a t i o n  methods which w i l l  i n j u r e  o r  
d i s t o r t  t h e  members or damage t h e  ga lvan iz ing  s h a l l  not be used. Bear ing s u r f a c e s  
and s u r f a c e s  t o  be i n  permanent c o n t a c t  s h a l l  be c l e a r e d  before  t h e  r a i l i n g  p a r t s  
a r e  assembled. When d i r e c t e d ,  t h e  v e r t i c a l  p o s i t i o n  of t h e  metal r a i l i n g  s h a l l  be 
a d j u s t e d  t o  compensate f o r  camber and dead load d e f l e c t i o n  of t h e  
s u p e r s t r u c t u r e .  The amount of adjustment w i l l  be determined by t h e  C o n t r a c t i n g  
O f f i c e r  before  t h e  meta l  r a i l i n g  is i n s t a l l e d .  Metal r a i l i n g  s h a l l  no t  be 
i n s t a l l e d  on a  b r idge  span u n t i l  fa lsework suppor t ing  t h a t  span has been r e l e a s e d ,  
u n l e s s  o therwise  d i r e c t e d .  



SECTION 5A 

GAGES AND MONUMENTS 

Index 

1. Appl icable  P u b l i c a t i o n s  
2. General  

3. M a t e r i a l s  
4. I n s t a l l a t i o n  

1 .  APPLICABLE PUBLICATIONS: The p u b l i c a t i o n s  l i s t e d  below form a  p a r t  of t h i s  
s p e c i f i c a t i o n  t o  t h e  e x t e n t  r e fe renced .  The p u b l i c a t i o n s  a r e  r e f e r r e d  t o  i n  t h e  - t e x t  by t h e  b a s i c  d e s i g n a t i o n  only. 

1.1 American S o c i e t y  f o r  T e s t i n g  and Materials (ASTM) Standards .  

• A 36-77a S t r u c t u r a l  S t e e l  

P ipe ,  S t e e l ,  Black and Hct-Dipped 
Z inc  Coated Welded and Seamless 

P i p e ,  S t e e l ,  Black and Hot-Dipped 
Zinc Coated (Galvanized) Welded 
and Seamless,  f o r  Ordinary  Use 

1.2 The American Assoc ia t ion  o f  S t a t e  Highway and T r a n s p o r t a t i o n  O f f i c i a l s  
(AASHTO) S tandards .  

Zinc Coated (Galvanized) 
Corrugated I r o n  o r  S t e e l  
C u l v e r t s  and Underdrains 

1.3 American Na t iona l  S t a n d a r d s  I n s t i t u t e  (ANSI) S tandards .  

B 16.3-1977 Mal leable-I ron Threaded F i t t i n g s ,  
C l a s s  150 and 300 

1 .  P o r c e l a i n  Enamel I n s t i t u t e  (PEI) Inc .  

PEI: 100(65) S p e c i f i c a t i o n  f o r  A r c h i t e c t u r a l  
P o r c e l a i n  Enamel on S t e e l  f o r  
E x t e r i o r  Use 

2. GENERAL 

2.1 Submi t t a l s .  The Cont rac to r  s h a l l  submit shop drawings f o r  t h e  s t a f f  gages 
and sediment monuments i n  accordance wi th  t h e  SPECIAL PROVISIONS. Shop drawings 
s h a l l  inc lude  complete m a t e r i a l  d e s c r i p t i o n ,  f a b r i c a t i o n  and i n s t a l l a t i o n  d e t a i l s .  

2.2 Unless o the rwise  s p e c i f i e d  h e r e i n ,  workmanship, ga lvan iz ing ,  welding and 
m a t e r i a l s  s h a l l  conform t o  t h e  a p p l i c a b l e  requirements  o f  t h e  s e c t i o n :  
MISCELLANEOUS METALS AND MATERIALS. 

2.3 Concrete s h a l l  conform t o  t h e  a p p l i c a b l e  requirements  o f  t h e  s e c t i o n :  
CONCRETE. 



3. MATERIALS. 

3.1 Tamper Proof Machine Screws and Wood Screws s h a l l  be round head,  co r ros ion  
r e s i s t a n t ,  s t e e l  s i z e  a s  i n d i c a t e d .  

3.2 Se t t l ement  Monuments P l a t e s  s h a l l  be Government-furnished bronze d i s k s .  The 
Cont rac to r  s h a l l  stamp t h e  monument number on t h e  d i s k s  p r i o r  t o  i n s t a l l a t i o n .  

3.3 S t a f f  Gage and Number P l a t e s  s h a l l  be f a b r i c a t e d  wi th  low carbon steel o r  
ikon. Gage f a c e  of graduated s e c t i o n  and numeral p l a t e s  s h a l l  be f i n i s h e d  With 
p o r c e l a i n  enamel conforming t o  PE1:S-100. Noncorrosive s o f t  meta l  e y e l e t s  s h a l l  
be i n s t a l l e d  permanently i n  each screw hole. 

3.4 S t e e l  P l a t e s  and Shapes s h a l l  be s t r u c t u r a l  s t e e l  conforming t o  ASTM A 36, 
galvanized.  

3.5 Conduit Between Gage Well, Ins t rument  House and P u l l  Boxes s h a l l  be s t e e l  
p ipe  conforming t o  ASTM A 120, s t andard  vteight, ga lvanized.  S t e e l  P i p e  F i t t i n g s  
s h a l l  be mal leab le  i r o n ,  th readed ,  150 l b .  c l a s s ,  conforming t o  ANSI B 16.3. 

3.6 Corrugated Metal  P ipe  f o r  Gage Well s h a l l  conform t o  AASHTO M 36. 

3.7 R o c k f i l l  f o r  Gage Well s h a l l  be crushed s t o n e  o r  g r a v e l ,  o r  n a t u r a l  g rave l .  
F i l l  m a t e r i a l  s h a l l  be c l e a n ,  sound, durab le  and free of  c l a y  lumps o r  f r i a b l e  
p a r t i c l e s .  M a t e r i a l  s h a l l  be uniformly graded between 3/8 inch  and 1-1/2 inches .  

3.8 Cast I r o n  P u l l  Boxes s h a l l  be waterproof w i t h  b o l t  down cover and g a s k e t ,  
weight 35 l b s .  minimum, i n s i d e  dimensions a s  i n d i c a t e d .  O u t l e t s  s h a l l  be d r i l l e d  
and tapped t o  accommodate t h e  condui t .  P u l l  boxes s h a l l  be galvanized i n s i d e  and 
o u t s i d e .  B o l t s  f o r  cover s h a l l  be s t a i n l e s s  s t e e l .  Gaskets s h a l l  be t h e  box 
manufacturers  s tandard.  

3.9 Pipe  f o r  sediment monument s h a l l  conform t o  ASTM A 53. Concrete f o r  p ipe  
f o o t i n g  and f i l l  s h a l l  conform t o  s e c t i o n  : CONCRETE. Concrete s h a l l  be 
thoroughly  conso l ida ted  and f i n i s h e d  i n  a dome a t  t h e  t o p  o f  t h e  p ipe  

'4 INSTALLATION. 

1 General .  Gages and monuments s h a l l  be i n s t a l l e d  a t  t h e  l o c a t i o n s  
i n d i c a t e d .  Exact l o c a t i o n s  of monuments w i l l  be determined by t h e  C o n t r a c t i n g  
O f f i c e r .  Gages and monuments s h a l l  no t  be i n s t a l l e d  u n t i l  a l l  pavement, s l o p e  
p r o t e c t i o n  and r e l a t e d  work has been completed. Surveys t o  determine e l e v a t i o n s  
f o r  s e t t l e m e n t  monuments w i l l  be accomplished by t h e  Government. 

4.2 Excavation f o r  concre te  f o o t i n g s  s h a l l  be of t h e  dimensions i n d i c a t e d .  I f  
bedrock is encountered be fo re  reaohing t h e  requ i red  dep th ,  t h e  excavat ion s h a l l  be 
cont inued to t h e  depth  i n d i c a t e d  o r  18 i n c h e s  i n t o  t h e  bedrock, whichever i s  
l e s s .  P r i o r  t o  p l a c i n g  c o n c r e t e ,  t h e  excava t ion  s h a l l  be c l e a r e d  of l o o s e  
m a t e r i a l .  Waste m a t e r i a l  s h a l l  be d isposed of as d i r e c t e d .  

4.3 S ta f f  Gage. 

4.3.1 Post  S e t t i n g .  P o s t s  s h a l l  be s e t  plumb i n  concre te  bases  of  dimensions 
i n d i c a t e d .  Concrete s h a l l  be thoroughly  compacted so a s  t o  be f r e e  of  vo ids  and 
f i n i s h e d  i n  a dome. 



4.3.2 S t a f f  Gage Face S e c t i o n  and Numerals s h a l l  be a c c u r a t e l y  mounted t o  t h e  
exac t  e l e v a t i o n  corresponding to t h e  numeral and t h e  g rada t ions .  Screws s h a l l  be 
t i g h t e n e d  wi thout  damage o r  c rack ing  o f  t h e  p o r c e l a i n  enamel f i n i s h .  

4.4 Monument Disks s h a l l  be s e t  i n  concre te  bases  a s  i n d i c a t e d .  Concrete s h a l l  
be thoroughly compacted s o  a s  t o  be f r e e  of voids  and t o p  s u r f a c e  f i n i s h e d  
l e v e l .  Disks s h a l l  be i n s t a l l e d  i n  t h e  f r e s h  concre te  so t h a t  t h e  bottom of t h e  
d i s k  is f l u s h  wi th  t h e  t o p  Surface of t h e  concre te  foo t ing .  Af te r  t h e  concre te  
has set, a l l  l a i t a n c e  o r  o t h e r  adher ing m a t e r i a l  s h a l l  be removed from t h e  d i s k .  



SECTION 5B 

PROJECT SIGN 

1. SUBMITTALS. The fo l lowing samples s h a l l  be s u m i t t e d  t o  t h e  Contrac t ing  
Off icer  10 days p r i o r  t o  c o n s t r u c t i o n  of t h e  p ro jec t  sign: 

1.1 Shop Drawings. Shop drawings s h a l l  be submitted i n  accordance with SPECIAL 
PROVISIONS. Drawings s h a l l  i nc lude  a l l  e r e c t i o n  d e t a i l s .  

1.2 Concrete. Sample panels  s h a l l  be 12 inches by 12 inches. One sample each 
s h a l l  be submitted f o r  t h e  s i g n  s u r f a c e  and t h e  s ign  base. Samples s h a l l  
demonstrate t e x t u r e  o f  f i n i s h  and c o l o r  of concrete t o  be used i n  s ign  
construction. 

1.3 Letter ing.  One sample each o f  c a p i t a l b a n d  lower case l e t t e r i n g  s h a l l  be 
submitted a t  f u l l - s i z e .  Manufacturer 's  l i t e r a t u r e  ind ica t ing  method of mounting 
s h a l l  be submitted. , 
2. MATERIALS. 

2.1 Concrete. Concrete s h a l l  be a s  s p e c i f i e d  under sec t ion:  CONCRETE. 

2.2 Sign Le t t e r s .  Sign l e t t e r s  s h a l l  be of c a s t  bronze, s a t i n  f i n i s h ,  and 1  1/7 
inches thick. L e t t e r  s t y l e  s h a l l  be "Helvet ica  Bold" with s i z e s  a s  shown on the  
drawings. 

2 . 3  W i c k - s e t t i n g  cement s h a l l  conform t o  U.S. Army Corps of Engineers  Handbook f o r  
Ceiuent and Concrete,  p u b l i c a t i o n  no. C K D X  590-74,  "Grout, Adhesive ,  Epoxy Resin, 
F l e x i b l e ,  F i l l e d " .  

3. TNSTALLATION . 
3.1 Formwork. Formwork s h a l l  be c o n s i s t e n t  wjth the  requirements of sec t ion :  
FORMWORK FOR CONCRETE, except  a s  fo l lows.  

3.1.1 Variation i n  c ross - sec t iona l  dimensions s h a l l  not be g r e a t e r  than 1/h inch.  

3.1.2 Variat ion f r o m  plumb and l e v e l  s h a l l  not be g rea te r  than 1/8 inch  a s  
measured with a 10-foot s t r a igh tedge .  

3.2 Finishes.  

3.2.1 General. Immediately a f t e r  removal of formwork, a l l  r i d g e s  s h a l l  be 
removed. 

3.2.2 Sign Surface.  A l l  void8 on t h e  exposed face  of the  s ign  ( inc lud ing  voids 
created in  removing form s u p p o r t s )  s h a l l  be f i l l e d  with mortar with t h e  same color  
a s  the concrete su r face .  The s i g n  s u r f a c e  s h a l l  be sanded t o  form a  smooth and 
even f in ish .  

3.2.3. Sign Base. A l l  vo ids  i n  t h e  c o n c r e t e  s h a l l  be f i l l e d  a s  requi red  f o r  s ign  
surface.  The concre te  base s h a l l  be s a n d b l a s t e d ,  t o  expose t h e  aggregate.  Care 
s h a l l  be taken not t o  damage t h e  s i g n  s u r f a c e  i n  sandblas t ing  of the  base. 

3.3 Let te r ing .  L e t t e r i n g  s h a l l  be i n s t a l l e d  a$ 5hourn on thc cmfrac f  drswinqj-  
V a r i a t i o n  from a  s t r a i a h t  l i n e  l e v e l  s h a l l  not be - 

Y grea ter  than 1/32-in& i n  a  f o o t  o r  1/8-inch over 8  f e e t .  

1 . 1 1 .  



SECTION 6A 

CONCRETE REINFORCEMENT 

Index 

1. Applicable Publicat ions 4. Materials  
2. Qua l i ty  Assurance 5. I n s t a l l a t i o n  
3. Submittals 

1. APPLICABLE PUBLICATIONS. The publicat ions l i s t e d  below form a par t  of t h i s  
spec i f i ca t ion  to  the  ex tent  referenced. The publicat ions a re  referred t o  i n  t h e  
t e x t  by the  basic  designation only. 

1.1 American Concrete I n s t i t u t e  (ACI) Standards. 

A C I  315-74 Manual of Standard Prac t ice  fo r  
Deta i l ing  Reinforced Concrete 
S t ruc tures  

A C I  318-77 Building Code Requirements fo r  
Reinforced Concrete 

1.2 American Society f o r  Testing and Materials (ASTM) Standards. 

Welded S t e e l  Wire Fabric  fo r  Concrete 
Reinforcement 

Welded Deformed S tee l  Wire Fabric f o r  
Concrete Reinforcement 

Deformed and Plain Bi l le t -S tee l  Bars 
for  Concrete Reinforcement 

Low-Alloy S tee l  Deformed Bars fo r  
Concrete Reinforcement 

E 8-78 Tension Testing of  Metal l ic  Materials  

1.3 American Welding Society (AWS) Code. 

D 12.1-75 Reinforcing S tee l  Welding Code 

2. QUALITY ASSURANCE. 

2.1 Materials Tests. The Contractor s h a l l  have required material  t e s t s  performed 
by an approved laboratory t o  demonstrate t h a t  the  materials  a r e  i n  conformance 
with the spec i f ica t ions .  Tension t e s t s  s h a l l  be performed on f u l l  cross  sec t ion  
specimens i n  accordance with ASTM E 8, using a gage length t h a t  spans t h e  
ex t remi t ies  of specimens with welds or s leeves included. Tests  s h a l l  be a t  the  
Contractor 's expense. 



3. SUBMITTALS. 

3.1 Shop Drawings. The Contractor s h a l l  prepare and submit complete shop 
drawings to  the  Contracting Offioer f o r  approval i n  accordance with spec i f ied  
requirements. Shop drawings s h a l l  include the following: 

(1) Reinforcement s t e e l  schedules complete w i t h  t h e  quant i ty ,  shape and s i z e ,  
dimensions, Meight per foot and t o t a l  weights, and bending d e t a i l s .  

(2)  Deta i l s  of bar supports  including types, s i z e s ,  spacing and sequenoe. 

3.2 Test Reports. Cer t i f ied  t e s t s  r epor t s  of reinforcement s t e e l  showing t h a t  
t h e  s t e e l  w i l l  comply with t h e  appl icable  spec i f i ca t ions  s h a l l  be submitted t o  t h e  
Contraoting Officer by the Contraotor. Reports s h a l l  be furnished fo r  each s t e e l  
shipment and s h a l l  be iden t i f i ed  with s p e c i f i c  l o t s  p r io r  t o  use of  the  s t e e l  i n  
the work. 

4. MATERIALS. 

1 S tee l  Reinforcement s h a l l  conform t o  ASTM A 615, Grade 40, with the  following 
exceptions: 

(1) Tension t e s t  specimens s h a l l  be bars of full cross  sec t ion  a s  ro l l ed  fo r  
a l l  s izes .  

(2) The bend t e s t  requirements s h a l l  be based upon 180 degree bends of f u l l  
s i z e  bars f o r  a l l  grades of  s t e e l .  The bend diameters fo r  bend t e s t  s h a l l  be a s  
indicated i n  the following t ab le  and s h a l l  be measured on the  ins ide  of bars: 

Bar Size  Maximum Diameter 
No. 3, 4, and 5 3-1/2 bar diameters 
No. 6, 7, and 8 5 bar diameters 

a 
No. 9 ,  10, and 11 (Grade 40) 5 bar diameters 

The Contraotor sha l l  furnish r e s u l t s  of  a l l  tension and bend t e s t s  performed. 

4.2 Welded Wire Fabric  s h a l l  oonform t o  ASTM A 185, gages, spacing and 
arrangement of wires a s  indicated on t h e  drawings o r  ASTM A 497, s i z e s ,  spacing, 
deformations, and dimensions a s  indicated on the drawings. 

4.3 Aocessories. 

4.3.1 Bar Supports s h a l l  conform t o  A C I  315. Bar supports fo r  formed sur faces  
exposed t o  view or  to  be painted s h a l l  be p l a s t i c  protected wire, s t a i n l e s s  s t e e l  
o r  precast concrete supports. Precast concrete bar supports s h a l l  be wedge- 
shaped, not l a r g e r  than 3-1/2 x 3-l/2 inches, of  thickness equal t o  t h a t  indioated 
for  concrete cover and s h a l l  have an embedded hooked t ie  wire fo r  anchorage. I f  
formed sur face  is  exposed t o  view, the  precast  ooncrete bar support s h a l l  be t h e  
same qua l i ty ,  tex ture ,  and oolor a s  the  f i n i s h  surface. 

4 . 2  Wire Ties s h a l l  be 16-gage or  heavier black annealed wire and s h a l l  have 
ends pointing away from the form. 

5. INSTALLATION. Reinforcement s t e e l  and aooessories s h a l l  be i n s t a l l e d  or  
placed a s  spec i f ied  and a s  shown on cont rac t  and approved shop drawings. 
Placement d e t a i l s  of reinforcement and aooessories not spec i f ied  or  shown on t h e  
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drawings s h a l l  be i n  accordance with A C I  315 o r  A C I  318. Reinforcement s h a l l  be 
fabricated t o  shapes and dimensions shown, placed where indicated within spec i f ied  
tolerances and adequately supported during concrete placement. A t  the  time of 
concrete placement a l l  reinforcement s h a l l  be f r e e  from loose, flaky r u s t ,  s ca l e  
(except t i g h t  m i l l  s c a l e ) ,  mud, o i l ,  grease or any other  coating t h a t  might reduce 
the  bond with the concrete. Unless s p e c i f i c a l l y  indicated on t h e  drawings, arc-  
welding of crossing bars ,  t i e s ,  s t i r u p s ,  s p i r a l s  or  any other  reinforcement w i l l  
not be permitted. 

5.1 Hooks and Bends. Reinforcement bars may be m i l l  or f i e l d  bent. A l l  bars  
s h a l l  be bent cold unless  otherwise authorized. No bars  p a r t i a l l y  embedded i n  
concrete s h a l l  be f i e l d  bent unless  indicated on the  drawings or  otherwise 
authorized. A l l  hooks or bends s h a l l  be i n  accordance with A C I  318. 

5.2 Welding of reinforcement bars w i l l  be permitted only where indicated on the  
drawings or a s  otherwise d i rec ted  by t h e  Contracting Officer. Welding s h a l l  be 
performed i n  accordance with AWS D 12.1. 

5.3 Placing Tolerances. 

5.3.1 Spacing of Bars. Bars s h a l l  be spaced a s  indicated on the drawings or  a s  
otherwise d i rec ted .  The spacing between adjacent bars and the  d is tance  between 
layers  may not vary from the  indicated posi t ion by more than one bar diameter nor 
more than one inch. 

5.3.2 Concrete Cover. The minimum concrete cover of main reinforcement s t e e l  
s h a l l  be a s  indicated on t h e  drawings. The tolerances s h a l l  be a s  follows: 

MINIMUM COVER VARIATION 

5.4 Splicing. Spl ices  i n  reinforcement s t e e l  s h a l l  be a s  spec i f ied ,  shown on t h e  
drawings or a s  directed by t h e  Contracting Officer.  Bars may be spl iced a t  
a l t e r n a t e  or  addi t ional  loca t ions  a t  no addi t ional  cost  t o  the  Government, subject  
t o  the  approval of the  Contracting Officer .  Except a s  provided herein,  a l l  
sp l i c ing  s h a l l  be i n  accordance with approved sp l i c ing  procedures and the  
requirements of  A C I  318. 

5.4.1 Lapped Spl ices  s h a l l  be used only f o r  bars smaller than s i z e  no. 14. Bar 
l a p s  may be placed i n  contact  and securely t i e d  or  may be spaced t ransverse ly  
apar t  t o  permit the embedment of the e n t i r e  surface of egch bar i n  concrete ,  but 
s h a l l  not be spaced f a r the r  apa r t  than one-f if th  the  required length of l a p  nor 6- 
inches. Lengths of laps for  bars or  welded wire f ab r i c  s h a l l  conform t o  the  
requirements of  A C I  318, except when otherwise shown on t h e  drawings. 



SECTION 7A 

SEEDING 

Index 

1. Appl icable  P u b l i c a t i o n s  8. P r o t e c t i o n  of Seeded Areas 
2. Source I n s p e c t i o n s  9. Establ ishment  Per iod f o r  
3. S u b m i t t a l s  Seeded Area 
4. De l ive ry ,  S t o r a g e ,  and Handling 10. Maintenance During t h e  
5. M a t e r i a l s  Establ ishment  Pe r iod  
6 .  S i t e  P r e p a r a t i o n  10. F i n a l  Acceptance 
7. Appl ica t ion  

1. APPLICABLE PUBLICATIONS. The fol lowing p u b l i c a t i o n s  of t h e  i s s u e s  l i s t e d  
below form a  p a r t  of  t h i s  s p e c i f i c a t i o n  t o  t h e  e x t e n t  referenced.  The 
p u b l i c a t i o n s  a r e  r e f e r r e d  t o  i n  t h e  t e x t  by b a s i c  d e s i g n a t i o n  only. 

1.1 F e d e r a l  S p e c i f i c a t i o n  (Fed. Spec.). 

0-F-24 1  D F e r t i l i z e r s ,  Mixed, Commercial 

1.2 U.S. Department o f  A g r i c u l t u r e  F e d e r a l  Seed Act of August 9 ,  1939. 

53 S t a t .  1275 Rules and Regu la t ions  
(AMD 1976, 1977) 

2. SOURCE INSPECTIONS. 

2.1 Topsoi l .  The s t o c k p i l e d  t o p s o i l  w i l l  be inspec ted  by t h e  Cont rac t ing  O f f i c e r  
t o  determine t h e  a c c e p t a b i l i t y  of t h e  t o p s o i l ,  i n c l u d i n g  t h e  maximum depth t o  
which it is t o  be shipped.  

3. SUBMITTALS 

3.1 Samples. Ten pounds o f  each t y p e  of s o i l  amendments t o  be used s h a l l  be 
submitted.  

3.2 C e r t i f i c a t e  of Compliance and C e r t i f i e d  Laboratory  T e s t  Reports .  Before  
d e l i v e r y ,  c e r t i f i c a t e s  of compliance s h a l l  be submit ted  c e r t i f y i n g  t h a t  m a t e r i a l s  

n meet t h e  requirements  s p e c i f i e d .  Where such c e r t i f i c a t i o n  r e q u i r e s  a l a b o r a t o r y  
t e s t ,  t h e  test s h a l l  be c e r t i f i e d  and r e p o r t e d  as p a r t  of t h e  c e r t i f i c a t e  of  
compliance. T e s t i n g  s h a l l  be performed by an approved,  independent l a b o r a t o r y  
w i t h i n  10 days of  s u b m i t t a l  of r e p o r t s .  T e s t  r e p o r t  of a  p rev ious ly  t e s t e d  
m a t e r i a l  s h a l l  be accompanied by c e r t i f i c a t e s  from t h e  manufacturer c e r t i f y i n g  
t h a t  t h e  p rev ious ly  t e s t e d  m a t e r i a l  is i d e n t i c a l  i n  a l l  r e s p e c t s  t o  t h a t  proposed 
f o r  t h i s  p r o j e c t .  C e r t i f i e d  cop ies  of t h e  r e p o r t s  f o r  t h e  fo l lowing  m a t e r i a l s  
s h a l l  be submit ted .  

a. Seed. For p u r i t y .  

b. Organic  Amendments. For c l a s s i f i c a t i o n  of t o t a l  n i t r o g e n ,  mois tu re  a s h  
and organic  m a t t e r ,  and ph. 



3.3 Maintenanoe Ins t ruc t ions .  Written in s t ruc t ions  fo r  year-round maintenanoe 
and care of seeded areas  s h a l l  be furnished t o  the  Contracting Officer .  

I 4. DELIVERY, STORAGE, AND HANDLING. 

~ 4.1 Delivery. 

1 .  Plant mater ial  s h a l l  be inspected upon a r r i v a l  a t  the  jobs i te ,  and 
unacceptable material  s h a l l  be removed from t h e  jobsi te .  

4.1.2 During de l ivery ,  seed s h a l l  be protected from any drying or  oontaglination 

I by detrimental mater ia l .  

4.1.3 So i l  conditioners and amendments s h a l l  be delivered t o  t h e  s i t e  i n  the  
o r ig ina l ,  unopened containers  bearing t h e  manufaoturerls guaranteed chemioal 
ana lys is ,  and name. In  l i eu  of containers ,  s o i l  condit ioners ,  and amendments may 
be furnished i n  bulk, and a o e r t i f i c a t e  from the  manufacturer indica t ing  t h e  above 
information s h a l l  accompany each d e l i  very. 

4.1.4 A l l  p e s t i c ide  mater ia l ,  inoluding s o i l  fumigants, s h a l l  be delivered t o  t h e  
s i t e  i n  the o r i g i n a l  unopened containers.  Containers t h a t  do not have a l eg ib l e  
l a b e l  t h a t  i d e n t i f i e s  t h e  Environmental Protect ion Agency r e g i s t r a t i o n  number and 
the  manufaoturer's reg is te red  uses w i l l  be rejected.  

4.2 Storage. Seed and s o i l  oonditioners amendments s h a l l  be kept i n  dry s torage 
away from contaminants, i n sec t s  and rodents. S o i l  s t e r i l a n t  s h a l l  be i so la ted  
from any other  landscape materials .  Pes t ic ide  mater ia l  s h a l l  be kept i n  dry 
s torage  and s h a l l  not contaminate adjacent material  and s h a l l  be handled and 
stored following manufacturer's d i rec t ions .  

5. MATERIALS. 

5.1 Seed. Seed s h a l l  be o e r t i f i e d  seed t o  be the  l a t e s t  season's orop and s h a l l  
be del ivered i n  o r ig ina l  sealed paokages bearing the  producer's guaranteed 
analysis  for  percentages of mixtures and pure l i v e  seed. Seed s h a l l  be labeled i n  
conformance w i t h  U.S. Department of  Agriculture r u l e s  and regulat ions under t h e  
Federal Seed Act and applicable S t a t e  seed laws. Seed t h a t  has become wet, 
moldly, or  otherwise damaged w i l l  not be aooeptable. On-site seed mixing w i l l  not 
be allowed unless approved. Weed seed s h a l l  not exoeed 1 percent by weight of 
t o t a l  mixture. Seed mixtures s h a l l  be proportioned by weight as follows: 

Name of Seed Live Seed SEED WEIGHT (LBS) 
(Botanical & Common) per pound per acre 

Ambrosia dumosa 
Burr - Sage 

I Atriplex glauca 
Saltbush 

Baocharis sara thro ides  
Desert Broom 174,000 

f j  
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Name o f  Seed L ive  Seed SEED WEIGHT (LBS) 
( B o t a n i c a l  & Common) per  pound per  a c r e  

Cercidium f lor iddum ( S c a r i f i e d )  4,800 5 
Blue Pa10 Verde 

, 

E n c e l i a  f a r i n o s a  
B r i t t l e  Bush 

Eschscholz ia  o a l i f o r n i c a  
C a l i f .  poppy 200,000 

L a r r e a  d i v a r i c a t a  
Creosote  

Schismus ba rba tus  
N.C.N. 

5. S o i l  Cond i t ioners  and Amendments. 

5.2 Topsoi l .  S tockp i l ed  t o p s o i l  s h a l l  be t h e  t o p  8 i n c h e s  of  s t r i p p i n g  f o r  Dike 
No. 1 a f t e r  c l e a r i n g  and s h a l l  conform t o  requirements  of s e c t i o n :  FILLS AND 
SUBGRADE PREPARATION. 

5.3 F e r t i l i z e r .  F e r t i l i z e r  s h a l l  be commercial grade,  f r e e  f lowing,  uniform i n  
compositon and s h a l l  conform t o  a p p l i c a b l e  S t a t e  and Federa l  r e g u l a t i o n s .  
Granular f e r t i l i z e r  s h a l l  conform t o  Fed. Spec. 0-F-241, Type I ,  Level B, and 
s h a l l  bea r  t h e  manufac tu re r ' s  guaranteed s t a t ement  of a n a l y s i s .  Granular  
f e r t i l i z e r  s h a l l  c o n t a i n  a minimum percentage by weight of 16 n i t r o g e n  o f  which 50 
percent  s h a l l  be o rgan ic ,  7 a v a i l a b l e  phosphoric a c i d ,  and 12 potash.  

5.4 S o i l  Condi t ioner .  S o i l  Condi t ioner  s h a l l  be humectant (mois ture  absorbent  
s t a r c h ) .  

5.5 Mulch. Wood c e l l u l o s e  fiber f o r  use  wi th  h y d r a u l i c  a p p l i c a t i o n  of  g r a s s  seed 
and f e r t i l i z e r  s h a l l  c o n s i s t  of s p e c i a l l y  prepared wood c e l l u l o s e  f i b e r  o r  a 
combination of wood c e l l u l o s e  and recyc led  newsprint  f i b e r s ,  processed t o  c o n t a i n  
no growth o r  ge rmina t ion- inh ib i t ing  f a c t o r s  and dyed an a p p r o p r i a t e  c o l o r  t o  
f a c i l i t a t e  v i s u a l  me te r ing  of t h e  a p p l i c a t i o n  of m a t e r i a l s .  On an a i r - d r y  weight 
b a s i s ,  t h e  wood c e l l u l o s e  f i b e r  s h a l l  c o n t a i n  a maximum of 12 pe rcen t  mois tu re ,  
p l u s  o r  minus 3 percent  a t  t h e  time o f  manufacture. The combination o f  wood 
c e l l u l o s e  and recyc led  newsprint  f i b e r s  s h a l l  con ta in  a maximum o f  12 pe rcen t  
mois ture  p l u s  o r  minus 3 pe rcen t  at  t h e  time of manufacture. The pH range f o r  
e i t h e r  mix s h a l l  be between 3.5 and 5.0. The wood ce ' l lu lose  f i b e r  s h a l l  be 
manufactured s o  t h a t :  

a. A f t e r  a d d i t i o n  and a g i t a t i o n  i n  s l u r r y  t a n k s  wi th  f e r t i l i z e r s ,  g r a s s  
seeds ,  water, and o t h e r  approved a d d i t i v e s ,  t h e  f i b e r s  i n  t h e  m a t e r i a l  w i l l  become 
uniformly suspended t o  form a homogeneous s l u r r y .  

b. When h y d r a u l i c a l l y  sprayed on t h e  ground, t h e  m a t e r i a l  w i l l  form a 
b l o t t e r l i k e  cover impregnated uniformly wi th  grass seed.  



C .  The cover w i l l  allow the  absorption of moisture and allow r a i n f a l l  or  
applied water to  percolate  to the  underlying so i l .  Shrinkage a f t e r  wetting s h a l l  
not exceed 20 percent of the surface area.  

5.6 Water. Water s h a l l  not contain elements toxic  t o  plant  l i f e .  Water 
necessary for  the maintenance of hydroseeded area s h a l l  be obtained by the  
Contractor. 

5.7 Herbioides and Pes t ic ides .  Herbicides and pes t ic ides  use must comply with 
a l l  appl icable S t a t e  and Federal laws. Pes t ic ides  must be reg is te red  with the  
U.S. Environmental Protect ion Agency. 

6. SITE PREPARATION. 

6.1 Preparation of Seed Beds. 

6.1.1 Placing Topsoil. Topsoil s h a l l  be d i s t r ibu ted  uniformly and spread evenly 
to  a  minimum thickness of 8 inches where indicated on the  drawings. Topsoil s h a l l  
be spread so tha t  plant ing can proceed with no addi t ional  s o i l  preparation o r  
addi t ional  t i l l a g e .  Surface i r r e g u l a r i t i e s  r e su l t ing  from topsoi l ing  or other  
operat.Cons s h a l l  be leveled t o  prevent depressions. Topsoil s h a l l  not be placed 
when the subgrade is frozen, excessively wet, extremely dry, excessively 
compacted, or i n  a  condition detr imental  t o  the proposed plant ing or  grading, and 
s h a l l  be in conformance with sect ion:  FILLS AND SUBGRADE PREPARATION. 

6.2 So i l  Treatment. 

6.2.2 Herbicide and Pes t ic ide  Application. Herbicides and pes t io ides  s h a l l  be 
applied i n  accordance with t h e  manufacturer 's wr i t ten  ins t ruc t ions .  

7. APPLICATION. 

7.1 Plant ing Seasons and Conditions. P lant ing  s h a l l  be done within t h e  following 
dates.  

Seed sown from 15 February t o  1 April fo r  spr ing  plant ing and from 1 October 
t o  15 November f o r  f a l l  planting. 

7-2  Seeding. 

6.2.1 The seed, muloh, soil. condit ioner ,  and f e r t i l i z e r  s h a l l  be mixed i n  the  
required amount of water t o  produce a  homogeneous s l u r r y  and then uniformly 
applied under pressure a t  the following r a t e  (dry weight) per acre:  

2000 lbs .  wood ce l lu lose  f ibe r  mulch 
300 lbs .  16-7-12 commercial f e r t i l i z e r  
57 lbs .  of seed mix 
S o i l s  Conditioner per manufacturers recommendation 

8. PROTECTION OF SEEDED AREAS. Immediately a f t e r  seeding, the  area s h a l l  be 
protected against  t r a f f i c  or other  use by e rec t ing  barr icades,  a s  required,  and 
approved signs s h a l l  be placed a t  appropriate  i n t e r v a l s  u n t i l  f i n a l  acceptance. 
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8.1 Res to ra t ion  and Clean-Up. Excess and waste  m a t e r i a l  s h a l l  be removed 
d a i l y .  When hydroseeding i n  an a r e a  has  been complete, t h e  a r e a  s h a l l  be c leaned 
of a l l  d e b r i s  and excess  m a t e r i a l .  Paving s h a l l  be cleaned when work i n  a d j a c e n t  
a r e a s  is completed. 

9. ESTABLISHMENT PERIOD FOR SEEDED AREA. 

9.1 General  

F 
9.1.1 The es tab l i shment  per iod f o r  t h e  seeded a r e a s  w i l l  be 120 days i n  d u r a t i o n .  

9.1.2 An accep tab ly  seeded a r e a  is defined as having no a r e a s  g r e a t e r  than  6 
i n c h e s  square  c o n t a i n i n g  no p l a n t s  of t h e  s p e c i f i e d  seed mix. 

9.1.3 The Cont rac to r  s h a l l  be r e s p o n s i b l e  f o r  t h e  es tab l i shment  and proper  c a r e  
of t h e  e n t i r e  seeded a r e a .  

10. MAINTENANCE DURING THE ESTABLISHMENT PERIOD. 

10.1 The Cont rac to r  s h a l l  provide  t h e  fo l lowing  maintenance: wa te r ing ,  
f e r t i l i z i n g ,  overseeding and any o t h e r  o p e r a t i o n  necessary  t o  promote t h e  growth 
of  p l a n t s .  

10.2 During t h e  p l a n t  e s t ab l i shment  pe r iod ,  t h e  Cont rac to r  s h a l l  wa te r  t h e  e n t i r e  
seeded a r e a  a s  necessary  t o  main ta in  an adequate supp ly  of  mois tu re  w i t h i n  t h e  
r o o t  zone. An adequate  supp ly  of water is es t ima ted  t o  be t h e  e q u i v a l e n t  of one 
inch  of absorbed water per month t h a t  is d e l i v e r e d  a t  monthly i n t e r v a l s  i n  t h e  
form o f  n a t u r a l  r a i n  o r  is augmented a s  r equ i red  by p e r i o d i c  water ings .  Water 
s h a l l  not  be a p p l i e d  wi th  a f o r c e  s u f f i c i e n t  t o  d i s p l a c e  mulch and s h a l l  not  be 
app l i ed  s o  q u i c k l y  t h a t  it cannot be absorbed by t h e  mulch and p l a n t s .  

11. FINAL ACCEPTANCE 

11.1 General .  F i n a l  I n s p e c t i o n  and acceptance  w i l l  be at t h e  end of t h e  
es tab l i shment  per iod of seeded a rea .  Acceptance w i l l  be based upon s a t i s f a c t o r y  
s t a n d  of seed m a t e r i a l  a s  def ined i n  paragraph: ESTABLISHMENT PERIOD FOR SEEDED 
AREA. 

11.2 Replacement. Areas l a r g e r  than 6 square  i n c h e s  (excep t  exposed s u r f a c e  
rocks )  t h a t  do not have a s t and  of ~ l a n t s  must be re-seeded. Re iec ted  a r e a s  s h a l  - 
be re-seeded w i t i n  a c c e p t a b l e  p l a n t i n g  d a t e s  a s  approved by t h e  Cont rac t ing  
O f f i c e r .  



SECTION 7B 

TREES, SHRUBS, AND CACTI 

1. Appl icable  P u b l i c a t i o n s  6. S i t e  P r e p a r a t i o n  
2. Source I n s p e c t i o n s  7. I n s t a l l a t i o n  
3. S u b m i t t a l s  8. P l a n t  Establ ishment  
4. De l ive ry ,  S to rage  and Handling 9. F i n a l  Acceptance 
5. M a t e r i a l s  

1.  APPLICABLE PUBLICATIONS. The p u b l i c a t i o n s  l i s t e d  below form a  p a r t  o f  t h i s  
s p e c i f i c a t i o n  t o  t h e  e x t e n t  referenced.  The p u b l i c a t i o n s  a r e  r e f e r r e d  t o  i n  t h e  
t e x t  by t h e  b a s i c  d e s i g n a t i o n  only. 

1.1 F e d e r a l  S p e c i f i c a t i o n  (Fed. Spec.). 

0-F-24 1  d  F e r t i l i z e r s ,  Mixed, Commercial. 

1.2 American Na t iona l  S tandards  I n s t i t u t e  (ANSI) P u b l i c a t i o n .  

260.1-1980 American Standard f o r  Nursery Stock 

1.3 American J o i n t  Committee on H o r t i c u l t u r a l  Nomenclature P u b l i c a t i o n .  

Second Edition-1942 Standardized P l a n t  Names 

1.4 American S o c i e t y  f o r  T e s t i n g  and M a t e r i a l s  (ASTM) P u b l i c a t i o n .  

Lumber, Timber, Br idge T i e s  and Mine 
T i e r s  - P r e s e r v a t i v e  Treatment by 
P r e s s u r e  Processes  

2. SOURCE INSPECTIONS. 

2.1 P l a n t  M a t e r i a l s .  P l a n t  m a t e r i a l s  s h a l l  be inspec ted  a t  t h e  growing s i t e  and 
tagged or o therwise  approved f o r  d e l i v e r y .  

2.2 S tockp i l ed  Topsoi l .  S tockp i l ed  t o p s o i l  s h a l l  be a s  s p e c i f i e d  i n  s e c t i o n  
seeding.  

3. SUBMITTALS 

3.1 Samples. The fol lowing samples s h a l l  be submit ted  f o r  approval  before  work 
is s t a r t e d .  

a. Organic Mulch - Ten pounds of each type  t o  be used i n  t h e  p r o j e c t .  

b. S o i l  Amendments - Ten pounds of each t y p e  t o  be used i n  t h e  p r o j e c t .  

3.2 C e r t i f i e d  Labora to ry  Tes t  Reports .  T e s t i n g  s h a l l  be performed by an 
approvved independent l a b o r a t o r y  w i t h i n  10 days of s u b m i t t a l  of  r e p o r t s .  T e s t  
r e p o r t s  on a  p rev ious ly  t e s t e d  m a t e r i a l  s h a l l  be accompanied by c e r t i f i c a t e s  from 
t h e  manufacturer c e r t i f y i n g  t h a t  t h e  m a t e r i a l  is equal  i n  a l l  r e s p e c t s  t o  t h a t  
proposed f o r  t h i s  p r o j e c t .  C e r t i f i e d  c o p i e s  of  t h e  r e p o r t s  of t e s t s  l i s t e d  below 
s h a l l  be submit ted .  



Organic  Amendments f o r  c l a s s i f i c a t i o n  o f  t o t a l  n i t r o g e n ,  mois ture  ask  and 
organic  mat te r  and PH. 

3.3 Maintenance I n s t r u c t i o n .  Wr i t t en  i n s t r u c t i o n s  f o r  year-round c a r e  of  
i n s t a l l e d  p l a n t s  s h a l l  be fu rn i shed .  

3.3 I d e n t i f i c a t i o n .  A l l  p l a n t s  s h a l l  be i d e n t i f i e d  wi th  d u r a b l e  waterproof  
l a b e l s  and w e a t h e r - r e s i s t a n t  ink .  Labe l s  s h a l l  be s e c u r e l y  a t t a c h e d  t o  p l a n t s ,  
bundles ,  o r  c o n t a i n e r s  of p l a n t s  and s h a l l  s t a t e  t h e  c o r r e c t  p l a n t  name and s i z e .  

4. DELIVERY, STORAGE, AND HANDLING. 

4 .1  Del ivery .  

4.1.1 P l a n t  m a t e r i a l  s h a l l  be inspec ted  upon a r r i v a l  a t  t h e  job site and 
unacceptable  p l a n t  m a t e r i a l  s h a l l  be removed from t h e  job site. 

4 1 .  P l a n t s  shal l .  be p ro tec ted  dur ing  d e l i v e r y  t o  prevent  damage t o  t h e  r o o t  
b a l l s  or  d e s i c c a t i o n  of  l eaves .  Trees  s h a l l  be p r o t e c t e d  dur ing t r a n s p o r t a t i o n  by 
t y i n g  i n  t h e  branches and cover ing a l l  exposed branches.  

4.1.1 The use  of  equipment such a s  " t r e e  spades" s h a l l  be permit ted  provided t h a t  
t h e  p lan t  b a l l s  a r e  s i z e d  i n  accordance wi th  ANSI 260.1 and t o p s  a r e  p r o t e c t e d  
from damage. 

4.1.4 S o i l  c o n d i t i o n e r s  and amendments s h a l l  be d e l i v e r e d  t o  t h e  s i t e  i n  t h e  
o r i g i n a l ,  unopen c o n t a i n e r s  bea r ing  t h e  manufac tu re r ' s  guaranteed chemical 
a n a l y s i s  and name. I n  l i e u  of c o n t a i n e r s ,  s o i l  c o n d i t i o n e r s  and amendments may be 
fu rn i shed  i n  bulk and a c e r t i f i c a t e  from t h e  manufacturer i n d i c a t i n g  t h e  above 
informat ion s h a l l  accompany each d e l i v e r y .  

4.1.5 A l l  p e s t i c i d e  m a t e r i a l ,  i n c l u d i n g  s o i l  fumigants ,  s h a l l  be d e l i v e r e d  t o  t h e  
si te i n  t h e  o r i g i n a l  unopened c o n t a i n e r s .  Conta iners  t h a t  do no t  have a l e g i b l e  
l a b e l  t h a t  i d e n t i f i e s  t h e  Environmental P r o t e c t i o n  Agency r e g i s t r a t i o n  number and 
t h e  manufacturer ' s  r e g i s t e r e d  uses  w i l l  be r e j e c t e d .  

4.2 S to rage .  

4.7.1 P l a n t  S to rage .  P l a n t s  not  i n s t a l l e d  on t h e  day o f  a r r i v a l  a t  t h e  s i t e  
s h a l l  be s t o r e d  and p ro tec ted .  Outs ide  s t o r a g e  l o c a t i o n s  s h a l l  be c o n t i n u a l l y  
shaded and p r o t e c t e d  from t h e  wind. Bare r o o t  p l a n t s  s h a l l  be heeled-in.  P l a n t s  
st,ored on t h e  p r o j e c t  s h a l l  be p ro tec ted  from any drying a t  a l l  t imes by cover in^ 
t h e  b a l l s  o r  r o o t s  with moist  sawdust ,  wood c h i p s ,  shredded bark ,  pea t  moss, o r  
o t h e r  s i m i l a r  mulching m a t e r i a l .  P l a n t s ,  i n c l u d i n g  t h o s e  i n  c o n t a i n e r s ,  s h a l l  be 
k e p t  i n  a moist  cond i t ion  u n t i l  p lanted by wa te r ing  w i t h  a f i n e  mist spray.  

4.2.2 S to rage  of  Other Mate r i a l s .  S o i l  c o n d i t i o n s  and amendments s h a l l  be kep t  
i n  d r y  s t o r a g e  away from contaminants.  S o i l  s t e r i l a n t  s h a l l  be i s o l a t e d  from any 
o the r  landscape m a t e r i a l s .  P e s t i c i d e  m a t e r i a l  s h a l l  be kept  i n  dry  s t o r a g e  and 
s h a l l  not  contaminate a d j a c e n t  m a t e r i a l ,  and s h a l l  be handled and s t o r e d  fol lowing 
manufacturer ' s  d i r e c t i o n s .  S t o r a g e  of  m a t e r i a l s  s h a l l  be i n  a r e a s  des ignated o r  
a s  approved by t h e  Cont rac t ing  O f f i c e r .  

4.3 Handling. Care s h a l l  be taken t o  avoid  d ry ing  o r  damaging p l a n t s  being moved 
from t h e  nurse ry  or s t o r a g e  a r e a  t o  t h e  p l a n t i n g  s i t e .  Bal led  and burlapped 
p l a n t s  s h a l l  be handled c a r e f u l l y  t o  avoid c rack ing  o r  breaking t h e  e a r t h  b a l l .  



P l a n t s  s h a l l  n o t  be handled by t h e  t r u c k  o r  stems. R a r e r o o t  p l a n t s  s h a l l  he 
"puddled" when removed from t h e  h e e l i n g - i n  bed t o  p r o t e c t  t h e  r o o t s  from d r y i n g  
ou t .  P l a n t s  s h a l l  be p r o t e c t e d  from f r e e z i n g  o r  d r y i n g  by a c o v e r i n g  o f  b u r l a p ,  
t a r p a u l i n ,  o r  mulching m a t e r i a l  d u r i n g  t r a n s p o r t a t i o n  from t h e  h e e l i n g - i n  bed t o  
t h e  p l a n t i n g  site. Damaged p l a n t s  w i l l  be r e j e c t e d  and s h a l l  be removed from t h e  
s i t e .  

5. MATERIALS. 

5.1 P l a n t s .  

5.1.1 P l a n t s  s h a l l  be n u r s e r y  grown o r  f;ie\d c-\\ec*ed s t o c k  conforming t o  ANSI 
260.1 and s h a l l  be of  t h e  v a r i e t i e s  s p e c i f i e d  i n  t h e  p l a n t  list b e a r i n g  b o t a n i c a l  
names l i s t e d  i n  t h e  p u b l i c a t i o n  f o r  S t a n d a r d i z e d  P l a n t  Names. 

I 

5.1.2 P l a n t i n g  s tock  s h a l l  be  well-branched and well-formed, sound, v i g o r o u s ,  
h e a l t h y ,  and f r e e  from d i s e a s e ,  sun-sca ld , '  windburn,  a b r a s i o n ,  and harmful  
i n s e c t e d  or i n s e c t  eggs and s h a l l  have h e a l t h y ,  normal,  and unbroken r o o t  
sytems. Evergreen trees and s h r u b s  s h a l l  have wel l -developed symmet r i ca l  t o p s  
wi th  t y p i c a l  sp read  of  b r a n c h e s  f o r  each p a r t i c u l a r  s p e c i e s  o r  v a r i e t y .  P l a n t s  
z h a l l  have been Rrown i ~ n d e r  c l i m a t i c  c o n d i t i o n s  s i m i l a r  t o  t h o s e  i n  t.hr l o c a l i t y  
of t h e  p r o j e c t .  P l a n t s  budding i n t o  l e a f  or  having s o f t  growth s h a l l  be sp rayed  
w t i h  an a n t i d e s i c c a n t  a t  t h e  n u r s e r y  and c o l l e c t e d  f i e l d  b e f o r e  d igg ing .  

5 .1 .3  The minimum a c c e p t a b l e  s i z e s  of  a l l  p l a n t s ,  measured b e f o r e  p run ing  and 
wi th  branches  i n  normal p o s i t i o n ,  s h a l l  conform t o  t h e  measurements i n d i c a t e d .  
P l a n t s  l a r g e r  i n  s i z e  t h a n  s p e c i f i e d  mav be used a s  approved.  I f  l a r g e r  p l a n t s  
a r e  used ,  t h e  b a l l  o f  e a r t h  or s p r e a d  o f  r o o t s  s h a l l  b e  i n c r e a s e d  i n  accordance  

a with  ANSI 260.1. 

1 P l a n t s  s h a l l  be dug and p repared  f o r  shipment i n  a  manner t h a t  w i l l  n o t  
cause damage t o  branches ,  s h a p e ,  and f u t u r e  development a f t e r  p l a n t i n g .  

5.1.5 Ba l l ed  and burlapped and b a l l e d  and p o t t e d  p l a n t s  s h a l l  have b a l l  s i z e s  and 
r a t i o s  conforming t o  ANSI 260.1. P l a n t s  s h a l l  be b a l l e d  w i t h  f i r m ,  n a t u r a l  b a l l s  
of  s o i l .  B & B p l a n t s  s h a l l  be wrapped f i r m l y  w i t h  b u r l a p ,  s t r o n g  c l o t h ,  o r  
p l a s t i c  and t i e d .  

5.1.6 Ba l l ed  and pla t formed p l a n t s  s h a l l  be b a l l e d  and wrapped i n  t h e  same manner 
a s  b a l l e d  and burlapped p l a n t s  and bound s e c u r e l y  t o  s t r o n g  p la t fo rms .  

5.1.7 Conta ine r  grown p l a n t s  s h a l l  have s u f f i c i e n t  r o o t  growth t o  hold  t h e  e a r t h  
i n t a c t  when removed from c o n t a i n e r s  b u t  s h a l l  no t  be r o o t  bound. 

5.1.8 F i e l d  c o l l e c t e d  p l a n t s  ( o t h e r  than saguaro  c a c t i )  d e s i g n a t e d  " c o l l e c t e d "  
s h a l l  be o b t a i n e d  from n a t i v e  s t a n d s  o r  e s t a b l i s h e d  p l a n t i n g s  a s  approved by t h e  
C o n t r a c t i n g  O f f i c e r .  To be a c c e p t a b l e ,  c o l l e c t e d  p l a n t s  s h a l l  have been growing 
i n  f a v o r a b l e  l o c a t i o n s  i n  a  s u b g r a d e  t h a t  e n s u r e s  g o d  f i b r o u s  r o o t  development 
and a  v i g o r o u s  growing c o n d i t i o n .  Minimum r o o t  sp read  f o r  c o l l e c t e d  p l a n t  
m a t e r i a l s  o b t a i n e d  ba re - roo t  s h a l l  be one- th i rd  g r e a t e r  t h a n  minimum r o o t  s p r e a d  
of  ba re - roo t  nursery-grown s t o c k ;  minimum b a l l  sizes f o r  c o l l e c t e d  p l a n t  m a t e r i a l s  
o b t a i n e d  b a l l e d  and bur lapped s h a l l  be t h e  next l a r g e r  b a l l  s i z e  t h a n  f o r  nurse ry -  
grown s t o c k  i n  accordance w i t h  ANSI 260.1. S e e  paragraph.  DESCRIPTIVE TEXT OF 
FIELD COLLECTED AND TAGGED SAGUARD CACTI FOR TRANSPLANTING i n  t h i s  s e c t i o n .  



5.2  S o i l  Amendment. Shredded b a r k  s h a l l  be composited wood f i b e r  m a t e r i a l  
c o n t a i n i n g  not l e s s  than one p e r c e n t  by we igh t  n i t r o g e n ,  composed of 100 p e r c e n t  
wood shav inas  from 1/4" t o  3/h" i n  s i z e .  .. - 

5.3  P l a n t i n g  S o i l  Mixtures .  

,? 5.1.1 Cat?! &ne\ud(nq &&[lo>, The p l a n t i n g  s o i l  mix tu re  s h a l l  be composed o f  2 p a r t s  
s i t e  t o p s o i l ,  1 p a r t  g r a v e l  and 1 p a r t  n i t r o l i z e d  sh redded  bark .  

5.3.2 T r e e s  and Shrubs .  The p l a n t i n g  s o i l  m i x t u r e  s h a l l  be  composed o f  
3 p a r t s  s i t e  t o p s o i l ,  2  p a r t s  g r a v e l ,  1 p a r t  n i t r o l i z e d  sh redded  b a r k ,  and 3 pounds 
p e r  c u b i c  y a r d  o f  16-7-12 s l o w - r e l e a s e  f e r t i l i z e f  . 
5.4 Mulch. Mulch s h a l l  be f r e e  from d e l e t e r ' i o u s  m a t e r i a l  and s h a l l  be s t o r e d  s o  
a s  t o  p reven t  i n c l u s i o n  o f  f o r e i g n  m a t e r i a l s .  

5.4.1 Organic mulch m a t e r i a l s  s h a l l  be ground o r  shredded bark rang ing  i n  s i z e  
from 1/4" t o  3/4". 

5.5 P l a n t  Guard M a t e r i a l .  

5.5.1 P o s t s  f o r  n e t t i n g  s u p p o r t  s h a l l  be rough sawn wood, f r e e  from k n o t s ,  p o t ,  
c r o s s  g r a i n ,  or o t h e r  d e f e c t s  t h a t  would i m p a i r  t h e  s t r e n g t h .  S i z e  s h a l l  be a  
minimum of 1 "  x  2" and 3 f e e t  l o n g  and p o i n t e d  a t  one end. 

5 .5 .2  Ne t t ing  s h a l l  be one-inch hardware c l o t h ,  w i r e  s i z e  0 .062 ,  36" wide,  and 
conform t o  ASTM A 740.  

5.6 Water. Water s h a l l  no t  c o n t a i n  e l e m e n t s  t o x i c  t o  p l a n t  l i f e .  

5.7 Herb ic ides  and P e s t i c i d e s .  H e r b i c i d e s  and p e s t i c i d e s  use  must comply w i t h  
a l l  a p p l i c a b l e  s t a t e  and f e d e r a l  laws and be r e g i s t e r e d  w i t h  t h e  U.S. 
Environmental  P r o t e c t i o n  Agency. 

5 .8  D e s c r i p t i v e  T e x t  of F i e l d  C o l l e c t e d  Taap;us Saguaro C a c t u s  f o r  T r a n s p l a n t i n g .  

- Approx. 10' T a l l  - S i n g l e  Trunk 
- Approx. 14' T a l l  - S i n g l e  Trunk 
- Approx. 7 '  T a l l  - S i n g l e  Trunk 
- Approx. 6 '  T a l l  - S i n g l e  Trunk 
- Approx. 10' T a l l  - S i n g l e  Trunk 

it6 - Approx. 14' T a l l  - M u l t i p l e  Buds. 
#7 - Approx. 4' T a l l  - S i n g l e  Trunk 
68 - Approx. 13 '  T a l l  - S t n ~ l e  Trunk 
i /9 - Approx. 12' T a l l  - S i n g l e  Trunk 
810 - Approx. 13' T a l l  - S i n g l e  Trunk 
a l l  - Approx. 9' T a l l  - S i n g l e  Trunk 
612 - Approx. 10' T a l l  - S i n g l e  Trunk 
# l 3  - Approx. 18' T a l l  - M u l t i p l e  Buds 
#14 - Approx. 10' T a l l  - S i n g l e  Trunk 
it15 - Approx. 9 '  T a l l  - S i n g l e  Trunk,  

Close t o  #14 l o c a t i o n ,  Tagged 
Adjacent T r e e .  



Q16 - Approx. 15' T a l l  - S i n g l e  Trunk 
817 - ADDrox. 7 '  T a l l  - S i n g l e  Trunk, 

~ a g ~ e d  Root A t  Base 
#18 - Approx. 10' T a l l  - S i n g l e  Trunk 
//1 9 - Aoorox. 11 ' T a l l  - S i n g l e  Trunk . . 
a20 - Aoorox. 15' T a l l  - S i n a l e  Trunk, 

c i o s e  t o  1/19 Locat ion Has A poor Base 
a21 - Approx. 16' T a l l  - M u l t i p l e  Buds, 

Located Near D i r t  Road 
//22 - Approx. 10' T a l l  - S i n g l e  Trunk 
R23 - Approx. 9 '  T a l l  - S i n g l e  Trunk 

C /I24 - Approx. 16' T a l l  - M u l t i p l e  Buds 
J u s t  S t a r t i n g  

1/25 - Approx. 16' T a l l  - S i n g l e  Trunk 
Tagged Adjacent Base 

826 - Approx. 13' T a l l  - S i n g l e  Trunk, 
Tagged Adjacent Shrubs  

#27 - Approx. 16' T a l l  - S i n g l e  Trunk 
w i t h  Bud Forming 

//28 - Approx. 17' T a l l  - S i n g l e  Trunk 
829 - Approx. 11' T a l l  - S i n g l e  Trunk 
830 - Approx. 9 '  T a l l  - S i n g l e  Trunk, 

Tagged Adjacent Shrub 
1/31 - Approx. 16' T a l l  - S i n g l e  Trunk 

W/Buds Forming, Tagged 
//32 - Approx. 15' T a l l  - S i n g l e  Trunk 

W/Buds Forming, Tagged 
Root Stock 

//33 - Approx. 14' T a l l  - S i n g l e  Trunk 
134 - Approx. 20' T a l l  - S i n g l e  Trunk 

W/Multiole Buds Formina 
135 - ~ p ~ r o x . '  19' T a l l  - ~ u l t i p l e  

Large A r m s  Tagged Adjacent Shrub 
1/36 - Approx. 20' T a l l  - M u l t i p l e  A r m s  

Tagged Adjacent Shrubs  
1/37 - Approx. 16' T a l l  - M u l t i p l e  A r m s ,  

Located Near D i r t  Road 
838 - Approx. 14' T a l l  - S i n g l e  Trunk 
//39 - Approx. 13' T a l l  - S i n g l e  Trunk 

W/One Large A r m ,  Located 
Next t o  W78, Tagged Adjacent Shrub 

1/40 - Approx. 12' T a l l  - S i n g l e  Trunk 
t Tagged Adjacent Shrub 

1/41 - Approx. 12' T a l l  - S i n g l e  Trunk, 
Tagged Adjacent Shrub 

842 - Double Trunk Approx. 8' & 13' - 
7 Tagged Adjacent Shrub 

1/43 - Approx. 12' T a l l  - S i n g l e  Trunk, 
Tagged Adjacent Shrub 

1/44 - Approx. 3 '  T a l l  - S i n g l e  Trunk 
645 - Approx. 15' T a l l  - S i n g l e  Trunk 
1\46 - Approx. 10' T a l l  - S i n g l e  Trunk 
1/47 - Approx. 13' T a l l  - S i n g l e  Trunk, 

Taaaed Adiaoent Shrub 



- Approx. 11' T a l l  - S i n g l e  Trunk, - Double Trunk Approx. 3' h 8'-  
Next t o  Barrel .  Cactus ,  Tagged 
Adjaoent Shrub 

. - Approx. 4 '  T a l l  - S i n g l e  Trunk, 
Located Near 851 

1/53 - Approx. 12' T a l l  - S i n g l e  Trunk 
Tagged Adjaoent Shrub 

W54 - Approx. 13' T a l l  - S i n g l e  Trunk 
'55 - Approx. 13' T a l l  - S i n g l e  Trunk 
#56 - Approx. 11' T a l l  - S i n g l e  Trunk 
157 - Approx. 15' T a l l  - S i n g l e  Trunk 
1/58 - Approx. 4' T a l l  - S i n g l e  Trunk 
W59 - Approx. 13' T a l l  - S i n g l e  Trunk 
f/60 - Approx. 16' T a l l  - S i n g l e  Trunk,  

W / A r m s  & Buds, Tagged 
a t  Base on Root 

1161 - Approx. 15' T a l l  - S i n g l e  Trunk 

See Contract  Drawing Sheet  No. 80 For Loca t ions  of  Numbered C a c t i .  

F i v e  Addi t ional  saguaro c a c t i  ( 6 '  min. h e i g h t )  s h a l l  be f i e l d  c o l l e c t e d  from Dike 
No. 1 c o n s t r u c t i o n  a r e a  and t r a n s p l a n t e d  around t h e  p r o j e o t  s i g n .  See c o n t r a c t  
drawing s h e e t  No. 75. 

6 .  SITE PREPARATION. 

6.1 Layout. P l a n t  m a t e r i a l  l o c a t i o n s  and bed o u t l i n e s  s h a l l  be s t aked  on t h e  
p r o j e c t  s i t e  before  any p l a n t  p i t s  o r  beds a r e  dug. P l a n t  m a t e r i a l  l o c a t i o n s  may 
be a d j u s t e d  by t h e  Cont rac t ing  O f f i c e r  t o  meet f i e l d  cond i t ions .  • 
6.2 P r o t e c t i o n  o f  E x i s t i n g  Vegeta t ion.  I f  hydroseeding has  been e s t a b l i s h e d  
p r i o r  t o  p l a n t i n g  o p e r a t i o n s ,  t h e  surrounding hydrosseding a r e a s  s h a l l  be covered 
before  work is begun, i n  a  manner t h a t  w i l l  p r o t e c t  hydroseeded a reas .  E x i s t i n g  
t r e e s  and shrubbery t h a t  a r e  t o  be preserved s h a l l  be ba r r i caded  i n  a  manner t h a t  
w i l l  e f f e c t i v e l y  p r o t e c t  them dur ing p l a n t i n g  o p e r a t i o n s .  

6.3 Underground Obs t ruc t ions  t o  P l a n t i n g .  I f  underground u t i l i t i e s ,  
c o n s t r u c t i o n ,  o r  s o l i d  rock l e d g e s  a r e  encountered,  o t h e r  l o c a t i o n s  f o r  p l a n t i n g  
may be s e l e c t e d  by t h e  C o n t r a c t i n g  O f f i c e r .  

6.4 P l a n t  P i t s .  P l a n t  p i t s  s h a l l  be dug t o  produce v e r t i c a l  s i d e s  and f l a t ,  
uncompacted bottoms. When p i t s  a r e  dug w i t h  an auger  and t h e  s i d e s  of t h e  p i t s  v 
become g lazed ,  t h e  g lazed s u r f a c e  s h a l l  be s c a r i f i e d .  The s i z e  of p l a n t  p i t s  
s h a l l  be a s  shown on t h e  drawings. 

v 
6.5 Herbic ide  and P e s t i c i d e  Appl ica t ion.  Herb ic ides ,  i n s e c t i c i d e s  and f u g i c i d e s  
s h a l l  be a p p l i e d  a s  needed and i n  acoordance wi th  t h e  manufacturer ' s  
reoommendations . 
7 .  INSTALLATION- 

7.1 P l a n t i n g  Seasons and Condi t ions .  P l a n t i n g  s h a l l  be done from 15 September t o  
15 March. P l a n t i n g  s h a l l  be done wi th  t h e  approval  of t h e  Cont rac t ing  O f f i c e r  
on ly  when t h e  ground is i n  a  s u i t a b l e  cond i t ion  f o r  p lan t ing .  If s p e c i a l  
cond i t ions  e x i s t  t h a t  may warrant  a  var iance  i n  t h e  c o n d i t i o n s ,  a  w r i t t e n  r e q u e s t  

7B-6 
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s h a l l  be submit ted  t o  t h e  Cont rac t ing  O f f i c e r  s t a t i n g  t h e  s p e c i a l  c o n d i t i o n s  and 
proposed schedule .  

7.2 S e t t i n g  P l a n t s .  

7.2.1 Ba l l ed  and burlapped s t o c k  s h a l l  be b a c k f i l l e d  w i t h  p l a n t i n g  s o i l  mixture  
t o  approximate ly  h a l f  t h e  depth of  t h e  b a l l  and then tampered and watered. Bur lap 
and t y p i n g  m a t e r i a l s  s h a l l  be c a r e f u l l y  removed o r  opened and fo lded  back. 
P l a s t i c  wrap s h a l l  be completely removed before  t h e  placement of  b a c k f i l l .  The 
remainder of b a c k f i l l  o f  p l a n t i n g  s o i l  mixture  s h a l l  be tamped and watered.  E a r t h  
s a u c e r s  or water b a s i n s  s h a l l  then be formed around i s o l a t e d  p l a n t s .  Water 
ho ld ing  bas ins  s h a l l  be ample enough i n  s i z e  and h e i g h t  t o  hold  a t  l e a s t  2-1/2 
g a l l o n s  f o r  sh rubs  o r  5 g a l l o n s  f o r  trees. 

7.2.2 E x i s t i n g  s t o c k  which is moved by means of  a mechanical t r a n s p l a n t e r  s h a l l  
be removed from t h e  ground wi th  a b a l l  a t t a c h e d  which meets t h e  requirements  of  
paragraph MATERIALS. The b a l l  s h a l l  be wrapped w i t h  proper material and kept  
moist  i f  it is not r e p l a n t e d  w i t h i n  one hour. The p l a n t ' s  stem o r  t runk  s h a l l  be 
cen te red  i n  t h e  b a l l ,  and a l l  r o o t s  a t  t h e  b a l l ' s  s u r f a c e  s h a l l  be c u t  c l ean ly .  
No r o o t s  s h a l l  be pu l l ed  from t h e  ground. 

7.2.3 Container-grown s t o c k  s h a l l  be removed from c o n t a i n e r s  wi thout  damaging 
p l a n t  or  roo t  system. P l a n t i n g  s h a l l  be completed a s  s p e c i f i e d  f o r  b a l l e d  and 
burlapped p l a n t s .  

7 .3  Watering. A l l  wa te r ing  s h a l l  be done i n  a manner which w i l l  p rovide  uniform 
coveraae but which w i l l  not  cause e r o s i o n  o r  damage to t h e  f i n i s h e d  s u r f a c e .  - 
7.4 Mulching. 

7.4.1 Mulching s h a l l  t a k e  p lace  w i t h i n  24 hours a f t e r  p lan t ing .  

7.4.2 Organic mulch s h a l l  be sp read  t o  uniform t h i c k n e s s  as shown on t h e  
drawings. 

7.11.3 Mulch s h a l l  be kep t  o u t  of  t h e  crowns of  shrubs .  

7.5 P l a n t  Guards. P l a n t s  s h a l l  be guarded a s  i n d i c a t e d  on t h e  drawings. 

7.6 Pruning.  

2 7.6.1 New p l a n t  m a t e r i a l  s h a l l  be pruned i n  t h e  fo l lowing  manner. Dead and 
broken branch s h a l l  be removed. Deciduous t r e e s  and sh rubs  s h a l l  be pruned t o  
reduce t o t a l  amount of  a n t i c i p a t e d  f o i l a g e  by one-fourth t o  one- th i rd .  Typ ica l  
growth h a b i t  of  i n d i v i d u a l  p l a n t s  s h a l l  be r e t a i n e d  wi th  as much he igh t  and sp read  

Z a s  is p r a c t i c a b l e .  Cuts s h a l l  be made wi th  s h a r p  ins t ruments ,  and s h a l l  be f l u s h  
wi th  t runk or ad jacen t  branch t o  ensure  e l i m i n a t i o n  of s tubs .  "Headback" c u t s  a t  
r i g h t  a n g l e s  t o  l i n e  o f  growth s h a l l  no t  be permit ted .  Trees  s h a l l  no t  be poled 
o r  t h e  l e a d e r  removed, nor s h a l l  t h e  l e a d e r  be pruned o r  "topped off". Trimmings 
s h a l l  be removed from t h e  s i te .  

7.7 Waste Removal. Excess and waste material s h a l l  be d isposed of  a s  
i n d i c a t e d .  E x i s t i n g  n a t i v e  areas t h a t  have been damaged o r  s c a r r e d  d u r i n g  
p l a n t i n g  o p e r a t i o n s  s h a l l  be r e s t o r e d  t o  t h e i r  o r i g i n a l  cond i t ion .  



7.8 Maintenance During I n s t a l l a t i o n .  Mainteance operat ions s h a l l  begin 
immediately a f t e r  each plant  is planted and s h a l l  be continued a s  required u n t i l  
f inal  acceptance. P lants  s h a l l  be kept i n  a  healthy, growing condition by 
watering, pruning, spraying, weeding, and any other  necessary operat ions of 
q i n t e ~ a n c e .  Plant saucers and beds s h a l l  be kept f r e e  of weeds, grass ,  and other  
undesired. vegetatton. P lants  s h a l l  be inspected a t  l e a s t  once per week during t h e  

i~,b~bt%tI&ti 'oti  p e r i o d .  and needed maintenance performed. A l l  weeds growing i n  Native 
:r:Hiflside, rock ,  and dese r t  gravel  a reas  s h a l l  be removed. 

7.9 Special Saguaro Field Collect ing and Transplanting Requirements. 

,:.,7.!9,9..l~:,:.As much root  s t ruc tu re  a s  possible  s h a l l  be l e f t  undamaged and attached 
t o  cac t i .  ._: . . .,.. . 

~,,~$.~!+.1,2: Caati s h a l l  be placed i n  padded c r a t e s  fo r  moving. 
,,,: 

47;9.2' ~ r a n s p l a n t i n g .  
I . . : .  ., 

, 7.9.2.1 Cact i  s h a l l  remain out  of the  ground fo r  one week p r io r  t o  t ransplant ing.  

7.9.262 Sun or ien ta t ion  of c a c t i  a f t e r  t ransplant ing s h a l l  remain t h e  same a s  
,. , ,be.fore ., , . . .  , , ,  aol lec t ing .  

. ~. . . 
, ~ , $ . . , , .  . . , 

7.9.:2,3 -Bury base of c a c t i  a t  a  minimum depth t o  adequately support the  plant .  , , '  

7.9.2.4 Deep water once a  month during establishment.  

8. FINAL ACCEPTANCE. 

8.1 Preliminary Inspection. A preliminary inspection w i l l  be held 180 days from 
the date  of t h e  beginning of the  plant  establishment period t o  determine plant  
accep tab i l i t y  and the  number of replacements. P lants  not i n  healthy growing 
ccnditons w i l l  be noted and a s  soon a s  seasonal conditions permit s h a l l  be removed 
from the  s i t e  and replaced with plants  of the  same spec ies  and s i z e s  a s  o r ig ina l ly  
Specified. Alternate  or subs t i tu ted  va r i e t i e s  of  p l an t s  s h a l l  be used only if 
approved. Replacement plant ing da te s  s h a l l  conform t o  plant ing da tes  i n  
paragraph: INSTALLATION. 

. : : 8 ; 2 : F i n a l  ,. Inspection. A f i n a l  inspection of a l l  p l an t s  w i l l  be held a f t e r  the 

..' -yepiadement plant ing has been completed. No addi t ional  plant  establ ishment  period 
'will be'.required for  replacement plants .  

, . 
~ . , .  



SECTION 9 A  

DESERT VARNISH FINISH hr 

~'> 

I n d e x  

1. Scope 
2. Samples and D e s c r i p t i v e  D a t a  
3. M a t e r i a l s  

4. A p p l i c a t i o n  
5. Cleanup 

1. SCOPE. T h i s  s e c t i o n  c o v e r s  t h e  f u r n i s h i n g  and a p p l i c a t i o n  of a Varnish t y p e  
f i n i s h  f o r  use  on c u t  rock  a r e a s ,  r e l o c a t e  r o c k ,  and on g r o u t e d  s t o n e  as shown on 
t h e  c o n t r a c t  drawings .  

2. SAMPLES AND DESCRIPTIVE DATA. . 
2.1 Manufac tu re r  c a t a l o g  o r  d e s c r i p t i v e  d a t a  d e s c r i b i n g  t h e  m a t e r i a l s  and method 
of  a p p l i c a t i o n  o f  t h e  d e s e r t  v a r n i s h  t r e a t m e n t  t o  b e  used ,  s h a l l  be  submi t t ed  t o  
t h e  C o n t r a c t i n g  O f f i c e r ,  f o r  a p p r o v a l .  , 
2.2 One sample o f  each c u t  rock  a r e a  and o f  e a c h  rock  and s t o n e  t y p e  s h a l l  be 
t r e a t e d  w i t h  t h e  proposed d e s e r t  v a r n i s h  r e q u i r e d  under  t h i s  s e c t i o n .  The 
r e s u l t i n g  c o l o r ,  t o n e ,  and i n t e n s i t y  of t h e  samples ,  when approved by t h e  
C o n t r a c t i n g  O f f i c e r ,  s h a l l  become t h e  s t a n d a r d  f o r  comparison f o r  a l l  coloriIng 
a p p l i e d  t o  t h e  d e s i g n a t e d  s u r f a c e s .  S u b s e q u e n t  samples  may be  r e q u i r e d  by %he 
C o n t r a c t i n g  O f f i c e r  i f  t h e  s u b m i t t e d  p a n e l s  a r e  n o t  approved.  

2 .3  A p p l i c a t i o n  of  t h e  d e s e r t  v a r n i s h  t o  t h e  s p i l l w a y  s i d e s l o p e s  is s u b j e c t . % o  
a p p r o v a l  by t h e  C o n t r a c t i n g  O f f i c e r  t o  e n s u r e  t h a t  a l l  o f  t h e  s p i l l w a y  excavat&%n 
and t h e  r e q u i r e d  g e o l o g i c  mapping and pho tography  h a s  been completed p r i o r  t o  
a p p l i c a t i o n .  

3. KATERIALS. D e s e r t  v a r n i s h  f l n i s h  s h a l l  be a  s t a b l e ,  a c i d  b a s e ,  a r t i f i c i a l l y  
a c c e l e r a t e d  o x i d a t i o n  p r o c e s s ,  h a v i n g  a  p r o j e c t e d  l i f e  o f  a t  l e a s t  50 y e a r s .  The 
m a t e r i a l s  and f o r m u l a t i o n s  s h a l l  be  s u i t a b l e  f o r  u s e  on l a n d s c a p e  s t o n e  and 
rock. The p r e c i s e  chemica l  m i x t u r e s  s h a l l  r e s u l t  i n  a  s t a i n  o f  c o l o r ,  tone  and 
i n t e n s i t y  similar t o  t h a t  o f  t h e  d a r k  c o l o r e d  v o l c a n i c  rocks  found on t h e  a d j a c e n t  
h i l l s i d e s .  

3.1 P r e c o n d i t i o n e r  f o r  s u r f a c e  p r e p a r a t i o n  and c u r i n g  agen t  breakdown s h a l l  b e  a  
c l e a r  l i q u i d ,  n o n - s t a i n i n g ,  and c o n t a i n  n o t  less t h a n  5 p e r c e n t  by we igh t  sodium 
hydrox ide  and sodium c h l o r i d e .  

3.2 L i q u i d  brown c o l o r e d  c o n d i t i o n e r  s h a l l  c o n t a i n  n o t  less t h a n  8 p e r c e n t  by 
weight  f e r r o u s  s u l f a t e .  C o l o r s  s h a l l  b e  s u c h  t h a t  a l t e r a t i o n  o f  t h e  c o l o r  and 
f u r t h e r  c o l o r  development a f t e r  a p p l i c a t i o n  c a n  be accomplished.  The 
p r e c o n d i t i o n e r  and c o l o r e d  c o n d i t i o n e r  s h a l l  p e n e t r a t e  t h e  rock  s u r f a c e  and hava 
a t  l e a s t  75 p e r c e n t  permanency over  1 , 0 0 0  wet-dry  c y c l e s .  Tests s h a l l  be  conduc ted  

on t r e a t e d  s a m p l e s  o f  rock  and s t o n e  p r i o r  t o  a c c e p t a n c e  o f  t h e  d e s e r t  v a r n i s h  
f i n i s h  f o r  u s e  i n  t h e  work t o  d e t e r m i n e  t h e  permanence o f  t h e  a p p l i e d  f i n i s h .  Am *I 

4. APPLICATION. 

4.1 The a p p l i c a t i o n  o f  t h e  a c i d  b a s e  c o l o r i n g  p r o c e s s  s h a l l  be  by a qua l i f i - ed  and 
e x p e r i e n c e d  a p p l i c a t o r  w i t h  a p p r o p r i a t e  t r a i n i n g  i n  t h e  u s e  o f  t h e  c o l o r i n g  
Drocess  h e r e i n  s p e c i f i e d .  



I 
4.2 Sur;ace Prepara t ion .  Preparat ion of t h e  s u r f a c e s  t o  rece ive  t h e  co lo ra t ion  
' ~ 6 ~ 1 ~  fi&'Aas recornidended *,.,,, by t h e  manufacturer o f  t h e  acid base co lor ing  process t o  ,..g&':"5& in. work;c' 
,.,> . . ,..,.!.?,:,, ,,.*', 

. . 
'4.) ,Curin& Compounds. Curing compounds o r  o t h e r  ma te r i a l s  appl ied t o  the  
"cioiicrete'shall t$onfc,@ t o  requirements oT sec t ion :  CONCRETE. 

.' : " ,. , ' , . 
. $  , , '  4 '. Appearance. ,. . , #, ,. . . A l l  rock sur faces  t h a t  a r e  v i s u a l l y  exposed a f t e r  placement of 
t h e  ro'& "lj.bal1' be t6ea ted  to ob ta in  a r e l a t i v e l y  homogeneous color .  A l l  colored 
'yiupfad'e:# &all we 

,. l.:. I , : .  , r ;:: 
neat  and blend i n  with t h e  ad jacent  n a t u r a l  h i l l  s lopes  

w ~ e r l ~ ~ ~ ~ w e d . ~ ~ f ~ b m r n ' ~ h e  bases  of t h e  embankments on e i t h e r  s i d e  of  t h e  dam. 
.: .>.?:? ;.., ,;:,.::> : .,:. 
5. CLEANU?. The Cont rac tor  s h a l l  remove from ad jacen t  su r faces  any m a t e r i a l s  or  
' s t a ins ; ' " ' i nc lud~n~ , ,  e : x c v s i v e  co lor  residue on t h e  concre te  or  landscape s tone 
' & & f ~ e r e d ' . & d ~ s i r a b l e  by t h e  Contracting Officer. The Contractor  s h a l l  be ,... . . . ;  .Y . l i .  . ,< . .. :i : 
pespansi@le f d r  a l l a a m a g e s  o r  defacement t o  t h e  +djacent  s t r u c t u r e s  and na tu ra l  . a,+e&..< . /.., % ,.: , - , _ .  . ., .. . . 
. " , , ,  ,, , * ,  . I.. 
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