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SECTION I - GONSTRUCTIO:.i MATERIALS - 

7.01 PORTLAND - CEP1ENT COI'ICRETE 

1 .Ol .I  General : 

Concrete consis t ing of Portland Cement, concrete aggregate, 
sand and water wi l l  be designated by a synlboi consist ing of 
a number, a l e t t e r ,  and a number, The f i r s t  number wil l  be 
the  nuclher of sacks of cement per cubic yard ,  the l e t t e r  
the grading cf the  agui-egate, and the l a s t  number the ,corn- 
pressive s t r e ~ g t h  a t  28 days.. A sack o-F cement sha l l  be de- 
f ined as  34 pounds. 

1 '01 . l .  1 Concrete - 21 asses 

St ructura l  Concrete sha l l  be 6.0-E-3000 and bedding concrete 
sha l l  be 5.0-B-2000, concrete cemented r ip rap  sha l l  be 
5.0-C-2000. Compressive s t rength  t e s t  sha l l  be performed 
i n  accordance with ASTI'; C-39. 

f .01.2 Port? a ~ d  -- Cement: 

Ail cement t o  be used o r  furaished sha l l  be Type 11, Portland 
Cement, conforming t o  ASTM C-350. The Con t r ac~o r  sha l l  fur- 
~ i s h  a c e r t i f i c a t e  o f  con~pl iance signed by the  manufacturer 
ident i fy ing the  cemcnt and s t a t i n g  t h a t  the cement delivered 
conform with ASTI1 C-750. The cost  of furnishing ce r t i f i ed  
cement sha l l  be considered as  included in  the  Contract Bid 
Price . 
Cement shal l  be stored in such a manner as t o  perwit ready 
access f o r  the purpose o f  inspection and sampling, and s u i t -  
ably protected agains t  contamination o r  moisture. Should any 
cement delivered show evidence of contamination, o r  be other-  
wise ufisuitable, the  Engineer rimy require t h a t i t  be reixoved 
froin the s i t e .  

All Portland Cement used i n  concrete f o r  any individual s t ruc -  
t u r e  shalt  be of the same brand and type unless otherwise 
approved by the Engineer. 

Low a l ka l i  cc;i!e~lt shal l  canfoi-m t o  " i h e  requirements f o r  Port- 
land Cement as specif5ed in  ASTM C-150; and, in  addi t ion,  
sha l l  contain not more than 0.60 percent by weight of t o t a l  . 

a l k a l i  calculated a t  sodium oxide, including a i l  sodium oxide 
plus 0.658 of a l l  potassium oxide. 



1.01.3 Aggregates: 
I 

Aggresates sha l l  be sand and concrete aggregates conforming 
t o  the requirements prescribed i n  Subsection 200-1 of Standard 
Specificat ions f o r  Pub1 i c  Works ConstructSon, 1970 Edition, 
and sha l l  be approved by the Engineer p r io r  t o  use. They sha l l  
meet the  gradi ng requirements of this subsection.  

!jethods of hand1 i n g  materials  r esu l t ing  i n  segregation,  de- 
gradation or the  combining of materials  which r e su l t s  i n  any 
s tockpi le  f a i l i n g  t o  meet spec i f i ca t ions ,  sha l l  not be per- 
m i  Wed. 

Aggregates which arc found t o  have a s i ? ica - re leased  t o  a l k a i i -  
reduced r a t i o  g rea te r  than one, when tes ted  in accordance w i t h  
ASTM C-289 may be used only w i t h  approval by the  E n ~ i n e e r  and 
provided iow-a1 kal i cement is used. No addit ional  a1 lowance 
wi l l  be made f o r  the use of low-alkali cement. 

1.01.4 Combined Aggregate Gradings: 

The combined aggregates sha l l  conform t o  the  gradings speci f ied  
i n  the  fo7lowing tab le :  

COMBINED GRAD INGS - FOR -- PORTlFtRD CEFIENT CONCRETE 

PERCENTAGE PASSING SIEVES 

S-icve G r a d 3  Grading r a g  Grading Grading -- - 
Sf ze 

P 

- A - a - C - C - E - 

1.01.5 Water: 

Water used fo r  concrete shaf 1 be c lea r  and f r e e  from o i l ,  vege- 
t ab l e  matter and other  dele ter ious  substance. Water sha l l  not 
contain an amount of impurfties t h a t  wil l  cause a change i n  the 
lime of s e t t i n g  of Portland Cement of more than 25% nor a reduc- 
t ion  i n  the  compressive s t rength  of mortar a t  fourteen (14) 



days of more than 5% compared to  resul ts  obtained w i t h  dis- 
t i l l e d  water. 

In conventionally reinforced concrete work, water shall not 
contain more than 1,000 ppm of chloride calculated as G I ,  nor 
more than 1,000 ppm of sulfates  calculated as SO. 

In non-reinforced concrete work, water shal l  not contain more 
than 2,000 ppm of chloride calculated as Cl, nor more than 
1,500 ppin of sulfates  calculated as SO4 

Admixtures: 

No adn~ixture of any type 'shi l l  be used unless authorized by 
the Engineer. When an adn~ixture i s  permitted i t  shall  be 
measured accurately into each batch or load in l iquid form by 
a mechanical dispensing device and method approved by the 
Engineer. 

When an air-entraining agent i s  used i t  will be limited to  the 
extent tha t  the amount of entrained a i r  by volume shall  not 
exceed 6%, and the mix shall  be redesigned t o  adjust  to  y ie ld .  

1.01 -6-7 Accelerator: 

Use of iaC1 (Ca1c-i urn Ch1oride)wil l not be permitted. 

Hi xi nq: 
- - - - L L -  

Piiachjne mixing will be required in a77 cases other than in which 
i t  would obviously prove to  be impractical, in which event hand 
mixing will be permitted. 

Mixing shall  be comriienced as soon as possible a f t e r  the cement 
i s  placed in  contact with the aggregates, b u t  in no event 
shall the intervening period exceed 30 minutes. 

A 7 7  concrete mixers shall  be of such design and construction 
and so operated to  provide a thoroughly and properly mixed 
concrete i n  which the ingredients are  uniformly dis t r ibuted.  

7.01.8 Concrete Cons i s tencl:  

The amount of water added a t  the mixer shall  be regulated to  
take into account the Free water i n  the aggregates. Free water 
is-defined as the total  water minus the water absorbed by the 
aggregate in a saturated surface-dry condition. 

The amount of water used in the mixture shall  not exceed the 
minimum amount necessary to  permit practical placement and 



consol idation of the concrete, and unless otherwise .authorized 
by the Engineer shall be tha t  required t o  produce concrete 
with a slump within the range shown as nominal i r i  the follow- 
ing table:  

NOMINAL SLUMP MAXIMIIM StUPlP 
Type of Uork -- (inches) ( i nches ) 

Non-reinforced Concrete 0-3 
Reinforced Concrete Structures 

Heavy Sections 0-3 
T h i n  Sections 0-4 

The concrete used in the work shall n o t  have a slump greater 
than tha t  shown as maximum above, nor a f ree  water content 
greater than 312 pounds per cubic yard of concrete. 

When adverse or d i f f i c u l t  conditions a f fec t  the placement of 
concrete, the Engineer may authorize a greater slump to be 
used, b o t h  the water and  cement are increased. 

Water shall  be addebsat a r a t io  not to  exceed 30 pounds per 
sack o f  added cement per cubic yard of concrete, and such iiddi- 
tional water and ceme~i; shall  be a t  the Contractor's expense. 

The consistency of concrete shal l be determined 5 n  accordahce 
with ASTM C-143. 

I f  slump t e s t s  of individual samples taken a t  annroximately t h e  
1/4 and 3/4 points of the discharge d i f f e r  by m3re than twc 
inches ( Z " ) ,  the mixer will not be acceptable for  further Lse 
until  the condition i s  corrected. 

1.01 .9 Trans i t Hi xers : 

The type, capacity, and manner of operation of the mhing and 
transporting equipment For ready-mix concrete shall  conform to 
the current "Standards -for Operation of Truck I'iixers and As1'- 
t a tors  of the National Ready-Mixed Concrete Associati5r" a;:d 
the "Truck I'Sixer and Anitators SG~nclards of the Truci: ;:ixer Hanu- -- facturcrs Bureau". i rdnsi t  mix concrete trucks ~ h a ? ?  Le equipped 
w i t h  an automatic device for  recording the numbcte o f  k*evoI u- 
t ions of the drbm during the mixing period. Each ~ i x c r  and 
agi tator  shall  have dctdched the;-ctc in a prominent place, a metal 
plate ,  or piazes, insta?led by the ~ a i ~ u f a c t u r e r  on which is 
plainly marked the capacity o f  the d i -~c i  in tercis of the vol unie 
o f  mixed concrete and tile speed of rotation fo r  the agitating 
and mixing speeds o f  the mixing drum or blades. 

Each mixer shall  have an identification number painted on the 



truck in such a location tha t  i t  can be easi ly  read from 
the batching platform. 

The total  vol ume of materials introduced into the mixer 
shall  not exceed the rc~anufacturer's guaranteed mixing capacity. 
I f  the concrete so ntixed does n o t m e e t t h e  uniformity re- 
quirements of th i s  subsection, the amount of materials charged 
into the mixer shall  be reduced. 

The arum of the mixer shall  be completely emptied of any 
previously mixed load. The proper proportions of aggregate, 
cement, s n d  water for  each load of concrete shall  52 placed i n  
the m-ixer and shal l  be mixed therein for  not less  than 70 nor 
nor than 100 revolutions of the drum or blades a t  the speed 
designated by the manufacturer of the equipment as mixing 
speed. Additional revolutions of the drum shall  be a t  the speed 
designated by the manufacturer of the equipment as agitating 
speed. The revolving of the drum shall  be continuous uritil the 
concrete i s  completely emptied from the drum. 

When concrete i s  befng placed for  concrete s t ructures ,  a11 
wash water shall  be emptied from the mixer before any por- 
t ion of the succeedfng load i s  placed therein.  For a11 other , 
work, the mixer shall  be empty or may carry 10 gallons of I 

water in the drum. Ftdequate control of ready-mixed concrete 
will normally require the additional water to  be added and 
li~ixed into the batch a t  "Le point of dl'scharge. Water so added 
shall  be mixed into the load for  a minimum mixing t ine  o f  
three (3)  minutes. Water shall  not be added to the load d u r -  
ing t r ans i t .  

The total  elapsed time between the addition of water a t  the 
batch plant and discharging the completed mix shall  not ex- 
ceed 90 nlinutes. Under condi t ions contri buting t o  quick se t t ing ,  
the total  e.iapse time permitted nay be reduced by the Engineer. ' 

The Engineer shall  he provided with a legible cer t i f ied  
weighmaster's ce r t i f i ca t e  which shall  contain the fol 1 owing 
information: 

Name of Vendor 
flianic of Contractor 
Number of Cubic Yards in the toad 
Actua; Weights of Cement and of each Size of Aggregate 
Atcount s f  Water Added a t  the Plant 
Amount o f  Water in the Aggregate 
Brand and Type of Cement 
Brand and Amount of Admixture 
Time and Date of Baiching 



Space shall  be provided on the ce r t i f i ca t e  so tha t  amount 
of water added on the job may be indicated. 

1 .01.10 Hand !*ti xi ng  : - 
Hand-mixing concrete shall  be mixed on a water-tight ?Itit- 
Form, or in a mortar box in batches not to  exceed 1/3 cubic 
yards each. 

The aggregates shall  f i r s t  be spread in a uniform layer over 
which the required quantity of cement shall  be evenly dis- 
tr ibuted. The en t i r e  b a t c h  shall  be turned with shovels 
until  the ingredients are thoroughly blended before adding 
the water. After adding the proper amount OF water, the 
batch shall  again be turned with shovels until a uniform con- 
sistency i s  obtained. iviethods of hand mixing which allow 
the loss o f  mixing water shall  n o t  be perrni t ted.  



CURING 'COPIPOUHD (FOR - Concrete) 

General : 

The curing compound shall  meet the requirements o f  ASTM 
Designation C-309. 

Unless otherwise specified the compound shal l  be Type 2. 

STEEL REINFORCEMENT - FOR CONCRETE 

General : . . -- 
Reinforcing s teel  shall  be e i ther  Grade 40 or Grade 60 
b i l l e t  s tee l  conforning to  ASTf.4 A-615. Varying grades shall  
not be used interchangingly in s t ructures .  

Steel bending processes shal l  conform to  the requirement of 
ACT-318. 

Bending or straightening shall  be accomplished so tha t  the 
s tee l  will not be damaged. Kinked bars shall  not be used; 

Tie Wi res : -- 
The wires shall  be cold-drawn black annealed wire and sha7 7 
have a tens i le  strength of not less  than 40,000 pounds per 
square inch. 

CEMENT MORTAR SEAL FOR JOINTS I N  CONCRETE PIPE -- -. - 
General : 

Cement mortar shall  be Class C mortar, 1 part  cement to 2 
parts sand. The quantity o f  water to  be used in the prepara- 
tion o f  mortar shall  be required t o  produce a mixture suf f i -  
c ient ly  workable for  the purpose intended. 

!{ortar shall  be used as soon as possible a f t e r  m i x i n g  and 
shall  show no vis ible  signs of se t t ing  prior to  use. Re- 
tempering of mortar wiil not be permitted. 

Cement: 

Cement shall  conform to  the requirements of Subsection 3.01.2 
o f  these speci f i  cat i  ons . 
Sand : 

Sand shall  conform to  the requirements o f  Subsection. 3.01.3. 



In  proportioning the sand i t  shall be measured loose (without 
shaking or compacting) in measuring boxes or other sui table  
containers of known capacity. 

Water sha? I canform to the requirements of Subsection 3.01.5 
of these specifications.  

Admixtures : 

No admixture sha7 I be used in mortar unless otherwise specified 
or approved by the Engineer. 

. 

REINFORCED CONCRETE PIPE 

Genera? : 

The reinforced concrete pipe to  be used for  the principal 
spillway conduit shal 1 be designed to withstand external 
loads due to  the dam embankment and internal loads due to  
hydrostatic pressure of 25 pounds per square inch and shall  
conform to  requirements of ASTM-C-361. The Contractor shal l  
subrni t ma~ufacturer 's  design calculations to  the Eng-ineer 
for  approval. 

Steel Reinforcement: 

The s'ieel reinfercement shall  conform to  the requirements of 
the specifications cited in Section 3.04 for  the specified 
type of pipe. 

Joints  : 

The pipe joints shal? be of the bell and spigot type and 
shall inco'rporate a positive groove i n  the spigot to  contafn 
the gasket. The groove shall  be so proportioned as t o  pre- 
vent the displacement of the gasket by the action of e i ther  
internal or external pressures. 

Gaskets : 

The crass-sectional diameter of the gaskets shatl  conform 
t o  the p i p e  manufacturer's recommendation fo r  the type 
and s ize  of the pipe furnished. 

All pipe sections sha7i be marked by the manufacturer with 
the manufacturer's nanc and trademark, the date of manu- 
facture,  the nominal s i z e ,  design head, and design external 
load. . . 



ROCK FOR CEilEflTED RIP-RAP CONSTRUCTION --- 

General Requirements : 

Native rock shall  be used in the construction o f  permanent 
works. The rock s ize  gradation shall be 18" maximum dim- 
ensions for  t h e  larger rocks and 1" minimum dimensions fo r  
t h e  l ea s t  gradation. Individual rock fragments shal i be 
angular, sound,  d u r a b l e ,  h a r d ,  r es i s tan t  to  abrasion and 
Free from laminations , weak cleavages , and undesi rsble 
weat$$ring, leaching, exfol ia t ion ,  and  sf aking tendenc<es. 
I t  sha71 be of such character t h a t  i t  will not disintegrate 
from the action o f  a i r ,  water, or t h e  conditions t o  be met  
in handling and placing. All material shal? be clean and 
f ree  From deferious impurities, including a1 kal i , earth,  
clay , refuse, and undesirable coatings . 



SECTION - TI - CONSTRUCTION METiiODS 

2.01 CLEARING - AND GRUBBING 

2.01.1 Genera1 : 

This work shall  consist of removing a17 natural and a r t i f i -  
cial  objectionable material from the construction area as 
delineated on tbe plans, material s i t e s  and areas t h r o u g h  
which channels are to  be constructed. Clearing and grubbing 
shall  be performed i n  advance of grading operations and in 
accordance w i t h  the requirements herein specified. 

The limits of the areas t o  be cleared and grubbed wSll be 
marked by means of stakes,  Flags, t ree  markings , or other 
sui table  methods. Trees and cactus to  be l e f t  standing and 
uni n jured w i  1 l be designated by speci al markings placed an 
the trunks a t  a height of about s ix  f e e t  ( 6 ' )  above the 
ground surface. 

Removal : 

All trees and cactus not marked for  preservat-ion and a11 
swigs, logs, brush, sturi~ps, shrubs, and r u b b f s h  shall be 
removed from the withjfi l imits  of the marked areas. Unless 
otherwise specified, a l l  stumps, roots,  and root clusters 
haviny a diameter of one inch ( 1 " )  or larger shall  be grubbed 
ouc to  a d e p t h  of a t  leas t  two fee t  ( 2 ' )  below subgrade 
elevation for concrete structures and one foot (1  ' )  be'low 
the natural ground surface a t  embankment s i t e s  and other 
designated areas. Trees and plants that  are n o t  t o  be re- 
moved shall be fu17y protected from injury by the Contractor 
a t  his expense. 

201.4 Disposal : 

All material removed shall  be disposed of outside of the con- 
struction area by burying or burning. The Contractor sha l l ,  
a t  his expense, obtain a1 1 necessary county perixi t s  for  
barning and observe a i l  county regulations pertaining t o  b u r n -  
i ng .  Burning shall  be done a t  such times and in such manner 
as to  prevent the f f re  f r o m  sprcadi ng t o  areas adjoining the 
construction area. In case burning precedes construction 
operations, the pi les  may be placed in the most convenient 
location on the side.  Otherwise, the pi les  shall  be placed 
in the most convenient location a t  the s ide of the s i t e  and 
beyond slope l ines  where they may be burned without damage t o  
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be performed shall be placed in horizontal l i f t s  and compacted 
to  a minimtanl of 95% of maximum density. A ininimum of 5 f ie ld  
density t e s t s  shal 1 be performed for  each l i f t .  Fifty per- 
cent of the f i e ld  density t e s t s  shall  be a t  or above 97% of 
maximum density. 

For purposes of acceptance, the in-place density shall  be 
defined as tha t  determined in accordance with ASTM Dl 556, 
"Density of Soil in Place by Sand-Cone Methodi'. Appropriate 
"Rock Correction" shall be made to  account for  the fraction 
a-F so i l  retained on the liio. 4 sieve. During conpaction "Le 
moisture content of the f i l l  shall be maintained within 2% 
of the optimum moistwe content as determined in accordance 
with ASTM D1557, Method D.  

2.03.2.2 Non-Testable Embankment: 

Compaction of coarse embankment materials which cannot be 
accurately tested by f i e ld  density t e s t s  shal l be control led 
on a minimum roll ing basis as follows: 

A .  Lif ts  shal l  be placed so the i r  thickness, when compacted, 
does not exceed s ix  inches (6"). 

8. Compaction shall  be accomplished by a specified number 
of passes of equipment approved by the Soil Engineer. 
The Following types of pneumatic ro l le rs  will be sa t i s -  
factory. 

Ti re 
Roll e r  Roll e r  Wheel Inflation 
y e  Rating toad Pressure 

A 45 Ton Min. 11 Ton T4in. 140 PSI Min. 

B 45 Ton Vin. 5-l/2 Ton Min, 90 PSI Win.  
Each 1 i f t  shall be csm~acted with a minimum of three ( 3 )  
passes of ro l l e r  A or f ive  ( 5 )  passes with Roller B. Other 
types of ro l le rs  can be evaluated as to  su i t ab i l i t y  and re- 
quired compactjve e f fo r t  established for  those which are 
acceptable by the Engineer. 

C .  During compaction, the moisture content of the f i l l  
shall be maintained within 2% of the 
optimum moisture content as determined in accordance 
w i t h  ASTM Dl 557, iletksod 13. 

2.03.3 Inspecti on 

No f i  l l o r  embankment sha7 7 be p'l aced u n t i  1 the -required 
excavation and preparation o f  the underlying foundation 
i s  completed, inspected and accepted by the Engineer. 



Before pl acing the niateri al s for  the compacted f i 1 7  s , 
the subgrade therefor shall be moistened, compacted and 
scar if ied in accordance w i t h  the requirements hereinafter 
s e t  forth for  subsequent layers of f i l l .  Compaction Test 
shall be taken on the subgrade a t  the location designated 
by the Engineer. Areas not having a m i n i m u m  density of 
95% shal i be removed to a depth specified by the Engineer 
and disposed of away from the construction area. The area 
shal l then be rescari f ied ,  compacted, and tested. 

Al l f i  3 3  materials shal l be obtained from required excavations 
and designated borrow areas. The selection, blending, rout- 
i n g ,  and disposition of materials w i t h i n  the f i l l s  shall 
be subject t o  approval by the Engineer, 

Fi l l  materials shall  contain no sod, brush, roots,  or other 
perishable materials. Rock particles larger than the maxi- 
mum s ize  specified sha l l  be removed from the materials prior 
t o  compaction of the f i l l  and stockpiled for  use as Rip-Rap. 

Embankment shall be selected excavated or borrow material . 
w i t h  gradations as follows : 

Passing 6 inch square opening - 700% 
Passing No. 4 Sieve - 60-1 00% 
Passing No. 200 Sieve 10-50% 
$1 as t i  ci t y  Index 5-30 

Placement - of Hmbankrr~ent : 

The Engineer may dcstern~ine the locations a t  which each load 
of f i l l  shall be placed i n  order to  obtain the best pos- 
s ib l e  b l e n d i n g  of tnaterials, f i f  1 shall be so constructed 
tha t  the dis t r ibut ion of materials will be essent ial ly  
homogenous and f ree  From lenses, pockets, streaks,  
or layers of material differing substantial fy in 



texture or gradation from the surrounding nlateri a1 
and shall  be placed in approximately horizontal layers 
extending "Le ent i re  length and wl 'dth  of the embankment. 
Unless otherwise specified, the elevation of the embankment 
surface shall  be increased a t  approximately the same rate  a t  
a l l  points regardless of the number of zones or types of 
material being placed. Each layer shall be suff ic ient ly  
scar if ied a f t e r  conlpaction to  provide a bond L J ~  t h  the succeed- 
ing layer. The tap surface of each l a ~ e r  shall have suff i -  
c ient  crown to provide adequate drainage for  water a t  a l l  
times during the construction period. 

Before roll ing or tamping ;sufficient water shall  be evenly 
applied to  each layer of loose material so as to  provide 
proper moisture content for  sat isfactory compaction to  the 
specified relat ive density, The material shall be disc 
harrowed, or othe~wise similarly worked, as the water i s  
applied. The moisture content a t  the time of compaction shall  
be subject to the approval of the Engineer. In case any layer 
of the f i l l  shall prove to  be too wet to  permit the at ta in-  
ment of the specified ~ e l a t i v e  compac"con the compacting work 
shall  be delayed until the material has dried suff ic ient ly  
to  permit the attainment of said relat ive coinpaction. 

After each layer has been spread, worked, and properly moist- 
ened, i t  shall  be compacted by approved tamping, sheepsfoot 
rol l e rs  , pncumati c t - i  re rol l e r  , mechant cal 1y operated hand 
tampers, or other mechanical means acceptable to  the Engi- 
neer, t o  such extent as will produce the specified relative 
compact? on. 

The embankment shall  be placed in S i f t s  not exceeding s ix 
inches ( 6 " )  ; however, with auth'arization from the Engineer, 
where the Contractor clearly demonstrates that  he can 
a t t a in  the required relat ive density with the type of equip- 
ment being used, a greater l i f t  may be permitted. 

2.03.5.1 Structure F S  il : 

Materials piaced on the f i l l  by dumping i n  p i les  or wind-rows 
shall  be spread uniformly to  not more than the specified 
thickness prior to  compaction. Adjacent to structures f i l  i 
shall  be placed in a manner adequate to prevent damage to the 
structure and t o  allow the structure to  gradually and uni- 
formly assume the backfill loads, Backfill shal? be placed 
in layers not thicker than four inches (4" )  and shall  be 



compacted by means of hand tamping, rnanually directed power 
tampers, or plate vibrators.  Heavy equipment, exceptVibra- 
t ing Rollers, shall  n o t  be operated within two fee t  ( 2 ' )  of 
any s t ructure.  Vibrat$ng Rollers shall  not be operated within 
f ive  f e e t  ( 5 ' )  of any s t ructure.  The height of the backfil I 
shal? be increased a t  approximately the same ra te  on a l l  s ides  
of the s t ructure during placement. No structural  backfill 
shall  be placed pr ior  t o  inspection and approval o f  the 
s t ructure by the Engineer. 

Coixpact~d f i3 l  which i s  t o  become subgrade for  concrete cradles,  
sp?'llways, or ather hydraulic s t ructures ,  shal l  be overf i l led,  
suff i ci ently as to  permi t the trimmi ng thereof t o  an even and 
firm subgrade for  the concrete to  be placed thereon. No 
d-l rec t  payrt:ent wi 11 be made fo r  such overfi l l  . Any costs i n- 
volved therefor shall  be included in the price bid fo r  the 
compacted f i 7 1 . 
On h i l l s ides  the existing ground shall be benched as the f i l l  
i s  brought up  in lzyers and the material cut shall  be in- 
corporated into the f i l l .  Areas which are inaccessible to  
heavy equi pnlent shall  be conlpacted manual ly . 
The passage of heavy equipment will not be allowed over cradled 
precast conduits prior t o  seven ( 7 )  days a f t e r  piacement of 
the concrete cradle and until  the backfill has been placed 
above the top surface of the pipe to  a h e i g h t  of two feet  ( 2 '  ) . 
Compactian of f i l l  adjacent to  structures may begin ten (10) 
days a f t e r  placement of concrete. 

203.5.2 Removal - and  Rep1 acefiientof - Defect-r've Fi 11 : - 
Fi l l  placed a t '  densit ies lower than the specified minimum 
density or a t  moisture contents outside the specified 
acceptable rahge of moisture content or otherwise not conform- 
ing t o  the requirements of the speci f icat ions shall  be reworked 
to  meet the requi rernents , or removed and rep1 aced w i t h  accept- 
able f i l l .  

Fi l l  - Backfill of Channels: - -- 
gaterial  for  f i l l  and backfill of channels shal be the sane 
iis embankment f i l l  for  Zone I described in Section 202.4.1 of 
these specifications and shall be placed in I i f t s  not exceed- 
ing eight inches (8 " )  in depth. Each l i f t  shall  be compacted 
in the aforedescribed manner to  a minimum of  95% relat ive 
dens i ty  , 
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Placement of Rip-Rap Rock: --- - 
The rock shall  be placed by equipment on the surfaces and t o  
the depths specified. The rip-rap shall  be constructed t o  
the fu l l  course thickness in one operation and in such a manner 
as to  avoid serious displacement of the underlying mate ria?^. 
The rock shall  be de7ivered and placed in a manwr that  will 
insure tha t  the rip-rap in place shall  be reasonably homo- 
geneous with the larger rocks uni formly distributed and 
firmly in contact one t o  another with the smal l e r  rocks and 
spa7 1s f i l l  ing the voids between the larger rocks. The 
smaller rocks shall  not be grouped as a subst i tute  for  larger 
rock. F l a t  s lab  rock shall  be la id on edge. 

Rip-Rap shall  be placed in a mamer to  prevent damage to 
s t ructures .  Hand placing will be required to  the extent 
necessary to  prevent damage t o  the permanent work. 

2.04.4 Placement of Rip-Rap Concrete: -- - 
2.04.4.1 Placement - of Concrete: 

Concrete For rip-rap shali be conveyed, deposited, and con- 
sol idated by any method which will preclude the seg~egation'  
or loss of ingredients. Chutes used in conveying concrete 
shall  be sloped "L pp~r i : i t  concrete of the consistency required 
to  flow without segregation. Where necessary to  prevent 
segregation, chutes shall  be provided with baffle boards or 
a reversed section a t  the out le t .  The Contractor shall obtain 
the Engineer's approval for  the method o f  concrete placement 
prior to  s t a r t  of work. 

2.04.4.2 Prepartition o f  Cen:ented Ri p-RapP Base: -- .- 

Earth surfaces t o  whi ch cemented rip-rap i s  t o  be appl icd 
shall  be neatly trimmed "c l ine  and grade and shall  be f ree 
of a1 1 1 oose material. 

No high subgrade will be permitted. Excavation made below 
subgrade shal I be backfilled with compacted f i l l  o r ,  a t  the 
Cor,"Lac"iar's opinion, with ce~~en ted  r i  p-rap. 

Rock surfaces shall  be examined and a l l  loose materia? removed 
therefrom. The surfaces shall  be thoroughly cleaned o f  a i l  
dust,  d i r t ,  mortar, grease, or other deleterious substances 
and then washed with water. 

All surfaces shall  be wetted with water before application of 
concrete. Concrete shall not be applied to  surfkces on which 
free water exi s ts  . 



Curing: 

The cemented rip-rap shall  be cured by a pigmented seal ing 
compo~nd method. 

Curing shall  comlnence as soon as free water leaves the surface 
face of the concrete b u t  not l a t e r  than 3 hours following the 
depositing of the concrete upan the rock. The en t i r e  
surface shaf l be covered with Type 2 pigmented curing compound 
conforming to  the requi re~nents of Subsection 1.03 of these 
specifications.  

The curing compound shal l ,be del ivereci to the work ready-mixed. 
A t  the time of use the curing compound shall  be thoroughly 
mixed w i t h  "Le pigment unifornily dispersed throughout the mix- 
ture.  

The curing compound shall  be applied to  the en t i re  cemented 
rip-rap surface by sprayfng a t  the ra te  of one ( 7  ) gailon per 
200 square f ee t  of pavement surface. 

Spraying equipment shzl l be of the ful iy aton~izing type, equip- 
ment with a tank agi tator  of an approved type which provides 
for  continual agitatfon of the compound during application. 
The use of non-agitating type hand pumped garden sprayers will 
not be permitted except for  small and inaccessible areas 
as may be permitted by "Le Engineer. 

Care shall  be taken to  provide adequate coverage with the 
compound a t  edges, corners, and rough concrete surfaces, 
and to  protect the seal against damage during the curing 
period. Should the seal he broken or damaged from any cause 
within 72 hours a f t e r  application those portions shal 1 be 
immediately repai red with addi tional curing compound. 

Concrete Construction: 

Concrete structures shal l be constructed i n  conformity wi Lh 
the plans and Special Provisions. Concrete for  use in work 
constructed under th i s  Section shall conform to the require- 
ments of Subsection 1.01 hereof. 

Safe and sui table  ladders shall  be provided to  permit access 
to  a l l  portions QF the work. 

Subgrade - for  Concrete - Structures: 

E~r th  subgrade upon which concrete i s  placed shall  be firm and 



free from water. Ground water shall be kept below subgrade 
until the concrste has s e t .  When the subgrade i s  in d ~ y  
ear th ,  i t  shall  be thoroughly dampened with water t o  insure 
that  no moisture will be absorbed from the fresh concrete. 

When the concrete i s  to  be deposited on rock, the rock shall  
be fu l ly  uncovered, cleaned, and i t s  surface shall  be removed 
to a depth suf f ic ien t  to  expose sound rock. 3edrock shail 
be roughly leveled-off or cut to  approximately horizontal 
and vertical  s teps.  Seams in the rock shal l  be grouted under 
pressure or otherwise treated as the Engineer may direct .  

Forms : 

Forirrs sha? 1 be of sui table  material and of a type, sl'ze, 
shape, qua?i ty ,  and strength to insure construction as 
desired. The forms shal? be true Lo l ine  and g:-ade, mortar 
t i gh t ,  and suff i cientiy r igid t o  r e s i s t  deflection during 
placing of the concrete. The responsibil i ty for  thefr  
adequacy s i ~ a l l  r e s t  with the Contractor. A 1 1  d i r t ,  ch-ips, 
sawdust, na i  I s ,  and other foreign matter shall  be compl ete3 y 
removed from fori~is before any concrete i s  deposited therein. 
The surfaces OF forms shall  be smoott~ and f ree  froil; irregu- 
l a r i t i e s ,  dents, sags, and holes that  would deface the fin3sh- 
ed surface. Foi4ms previously used shall be thoroughly 
cleaned of a3 1 d i r t ,  mortar, and foreign rcatter before De+ng 
re-used. Before concrete i s  placed in forms, a l l  insids sur- 
faces of the forms shall  be thoroughly treated w i t h  an approv- 
ed releasing agent which will leave no objectionable film 
on the surface of the Forms that  can be absorbed by the con- 
crete .  Care shall  be exercised that  no releasing agent i s  
deposited on previously placed concrete. 

Forms fo r  a1 l surfaces that  wi7 1 not be completely e~c losed  
or hidden below the permanent surface of the g r ~ u n d  shall be , 

made of surfaced luniber or material which will provide a 
surface a t  leas t  eqaal t o  surfaced lumber or plywood. Any 
1 umber or materi a1 wl?i ch becomes bad1 y checked or warped, 
prior t o  placing concrete, shall  not be used. 

form cl anips or bol t s  , approved by the Engi ~zeer, shal7 be used 
to  fasten fonxs. The use of twisted wire loop t i e s  to  hold 
forms t n  position will not be permitted, nor shal l  wcoden 
spreaders be used. G1ar;lgs or bolts ska? 1 be of s ~ f f i c i e n t  
strength and r-iuiilbrr t o  prevent spreading of the forms. They 
shall be of such type tha t  they can be en t i re ty  removed or 
cut back one inch (1" )  below the finished surface o f  the con- 
crete.  



Removai -- o f  Forn~s: 

The periods of time for  form removal s e t  for th herein are 
perniissive only and subject t o  the Contractor assuning a l l  - r isks  "Liat nay be involved. ihe "Lme periods are rrl~iliirrum 
with no allowance therein for  external loads. A t  time of 
?ow temperatures, or other adverse conditions, the Engineer 
may require the forms t o  be kept in place for  longsr periods 
of time. 

The time period i s  predicated on the use of concrete to  
which no admixtures have been.added for  the purpose of 
obtaining a high early strength,  and upon the use of the 
same type of cement throughout the s t ructure.  

Outside forms and inside wall forms may be removed a f t e r  a 
period of sixteen (16)  hours. 

2.05.5 Pl aci y:g Re< nforcen:ent : 

Reinforcing bars shall  be accurately placed as shown on the 
plans and shal l  be firmly and securely held in position i n  . 
accordance with Concrete Reinforcing Steel i n s t i t u t e  "Rec- 
om;~~ended Practice f a r  Placing Reinforcing 3a r sU,  and by 
using concrete or metal chairs ,  spacers, metal hangers, sup- 
porting wi res and other approved devi ces of suff 5 c i  ent 
strength to  r e s i s t  crushing under fu l l  load. Metal chairs 
which extend to  the surftice of the concrete shal l  not be used. 

Placing bars on layers of fresh concrete as the work pro- 
gresses and adjusting bars during the placing of concrete 
wi 7 1 not be permitted. Before placing in the forn:s, a l l  
rejnforcing s tee l  shall  be cleaned shoroughly of mortar, o i l ,  
d i r t ,  ioose mill scale ,  ioose or thick rus t ,  and coatings 
of any character tha t  would destroy or reduce the band. No 
concrete shall  be deposited until  the placing of the reinforc- 
ing s tee l  has been inspected and approved by the Engineer. 

Splfces of bars shall  be ~ a d e  only where shown on the plans or 
as approved by the Engineer. Where bars are spl iced,  they 
shall  be 2appcd a t  l eas t  t h i r ty  (30) diameters, unless other- 
wise shown on the plans. 

Spl icing shal l be acconpf i shed .by pi acing the bars in contact 
with each other and wiring them together. 

Welding of ref n f o r c i ~ g  s teel  will not be permitted unless 
speci f i caf ly authorized by the Engineer. . 



2.05.5.2 Bending Reinforcement: 

Bends and hooks S n  bars shall  be made i n  the manner prescribed 
f n "Lhe "?4anua'l of Standard Practice" of the American Concrete 
Ins t i  tu-le . 

Ears shall  not be b e n t o r  straightened i n  a manner which will  
injure the material. Bars with kinks or unspecified bends 
shall  not be used. 

2I05.6 - Pl acing Concrete (Genera? ) : 

Concrete shall  be conveyed., depos i  ted and cons01 i  dated by 
any method which will preclude the segregation or loss of 
ingredients . 
Chutes used in conveyins concrete shall  be sloped to permit 
concrete of the consistency required to  flow without segrega- 
"Lon. 

To avoid segregation, concrete shall be deposited as near t o  
i t s  f inal position as i s  practicable. The use of vibrators 
for  exterisive shif t ing o-f the mass of concrete will not be 
permjtted. Concrete that  has par t ia l ly  hardened, has been 
retempered, or is  contaminated by foreign materials sha l l  
not be deposited in the s t ructure.  

Concrete shal: be placed in horizontal layers insofar as 
practScal. Placing shall  s t a r t  a t  the low point and proceed 
upgrade unless otherwise perri~i t ted by the Engi new. Concrece 
shall  be placed in a continuous-operation between construc- 
t ion joints  and shall  be terminated with square ends and level 
tops. 

2.05.6.2 -- Consolidating: 

Concrete sha?? be thoroughly consolidated in a manner t h a t  wiii 
encase the reinforcement and inser t s ,  f i l l  the forms, and 
produce a surface or even texture f ree  of rock pockets and ex- 
cessi ve vcids . 
Concrete shall Le cutisolidated by means of high freq~ency Sn-  
ternal vibrators of a type, s ize  and nunlber approved by the 
Engineer, Tile location, nlanner, and duration of the applica- 
t i an  of t he  vibrdtors shal: be such as to  secure rnaximuin con- 
solidation o f  the concrete without separation of the mortar 



and coarse aggregate, and wfthout causing water or cement 
paste to  flush to  the surface. Internal vibrators shall not 
be held agajnst the forms or reinforcing s t e e l .  

The number of vibrators employed shall  be suf f ic ien t  t o  con- 
sol idate  the concrete w i t h i n  f i f teen  (15) minutes a f t e r  i t  
has been deposi ted in the forms. A t  l e a s t  two ( 2 )  vibratcrs 
i n  good operating condition shal l  be available a t  the sSte 
of the s t ructure i n  which more than twenty-five (25)  cubic 
yards of concrete i s  t o  be placed. 

2.05.6.3 Placing Concrete Under Adverse Neather Conditions; -- - 
Concrete for  structures or slabs shall  n o t  be placed on 
frozen g r~und  nor shall  ?t be mixed or placed while the 
atmospheric temperature i s  below 35 degrees F, , unless ade- 
quate means are  employed t o  heat the aggregate and water, 
sat isfactory provisions have been made fo r  protecting the 
work, anb with the written permission of the Engineer and 
only a f t e r  such precautionary measures have been taken 
as he may d i r ec t .  

Concrete shall  be effectively protected from freezing o r  
f ros t  for  a period of f ive  ( 5 )  days a f t e r  placing. 

Concrete fo r  structures shall  not be nixed or p laced  
while the atmospheric t e ~ p e r a t u r e  i s  above 175 degrees F., 
unless adequate means are employed to cool the aggregate and 
water and sat isfactory p rov i s i~ns  have been made fo r  pro- 
tect ing the work. In any case, the ten-iperature of the con- 
crete  as placed shall  not exceed 90 degrees F .  

Concrete placement shall  be stopped when ra infa l l  is  suf f ic ien t  
to  cause damage to the work. , 

2.05.7 Surface Finishes: 

The Classes of surface f inish described herein s h a l l  be 
appl i ed to  various parts of concrete structures as specified. 

Irnrnedi ately a f t e r  the forr;~s i~av? been reixoved, a1 i exter ior  
form bal t s  shall  be removed "L o depth of a t  l e a s t o n e  inch 

/ . ! I \  
t i be?ovi the surfcice of "Lhe concrete and the resulting holes 
or depressions cleaned ar,d f i l l e d  w i t h  mortar. Mortar shai  i 
cons-ist of o;le (1)  part by vo'lunc of c@n:ent to two ( 2 )  parts 
of sand. Mortar shall  be mixed approximately 45 minutes i n  
advance of use. Care shall  be exercised to  obtain G perfect 
bond with the concrete. A71 f ins  caused by form joints and 
other projections shall be removed and a i l  pockets cleaned 
and f i l l e d ,  Mortar for  f i l i i n g  pockets shall  be treated as 
specified for  bol t ho; es , 

Qn surfaces which are to  be buried underground the removal of 



f ins  and form marks will not be required. Ordinary surface 
f inish shal l  be considered as a Final f inish fo r  exposed 
surfaces. 

2.05.8 Curing: 

As soon a f t e r  the completion of the specified finishing 
operation as the condition of the concrete will permit with- 
out danger of consequent damage thereto,  a l l  exposed surface 
shall  e i the r  be sprinkled with water, covered with p las t ic  
sheet, or C O V ~ ~ E ~  with ear th,  sand, or  burlap, sprayed with 
Type l curing compound conforming with subsection i .0l . I .  

Concrete Chat i s  water cured must be kept continuously wet 
for  a t  l eas t  ten (10) days a f t e r  being placed. The method 
of water curing shall be subject to  approval by the Engineer. 

When an impervious rilcmbrane (curing compound) i s  used i t  
shall  be applied under pressure through a spray nozzle in 
such manner and quantity as to  ent i rely cover and seal af 1 
exposed surfaces of thc concrete with a uniform f5lm. The 
membrane shal l  not be applied to  any surface until a l l  o f .  
"Lhe finishing opwat-ions have been completed, such surfaces 
be ing  kept damp until the membrane i s  applied. All surfaces 
on which a bond i s  required, such as construction joints ,  
reinforcing s t e e l ,  and the l ike ,  shall  be adequately cover- 
ed and protected before s t a r t ing  the application of the 
curing compound in order to  prevent any of the ccmpound from 
being deposited thereon, and any such surface with which the 
compound may have come in contact shal l  immediately thereaf ter  
be cleaned. Care shall  be exercised to  prevent any damage 
to the meixbrane seal during the curing period. Should the 
seal be damaged before the expiration of ten (10)  days a f t e r  
the placing of the concrete additional impervious membrane 
shall  be iixmediately applied over the damaged area. 

Should any forms be removed sooner than ten (10) d ~ y s  a f t e r  
the placing of the concrete, the surface so exposed shall 
e i ther  be immediately sprayed with a coating of the curing 
compound or kept continuously wet by the use of burlap or  other 
sui table  means until  such conrete has cured for  a t  leas t  ten 
(10) clays. 

When tops o f  walls are cured by the curing compound method 
the s ide forms, except fo r  metal forms, must be kept con- 
tinuously wet fo r  a t  l eas t  ten (10) days following the 
placing of the concrete. 



Il\iSTALLAiOlF~ OF REI r jFORCED CONCRETE PIPE - 
p r i  nc? pal spil lway) 

2.06.1. General: 

Excavation sha l l  include the  removal of a1 l water and 
materf a l s  o f  any nature which i n t e r f e r e  w i t h  the con- 
s t r u c t i  on work. 

Excavation f o r  conduits sha l l  be by open trench. Con- 
t r a c t o r  sha l l  not commence trenching operations uncii 
embankmect f i l l  i s  placed t o  r n i n i m u ~ ~  height  o f  one foot  
(1  ' ) above the  d e s i ~ n  grade of the  top of the  conduit. 

Excavation fo r  appurtenant s t ruc tu res  such as seepage 
s t ruc tu res  sha i l  be deemed t o  be 1:n the  category of 
trench excavali on. 

2.06.1.2 Maximum and Minimum Width of Trench: -... -- 
The ixininum acd rnaximucl width o f  "cer;ch perinitted shal t  
be as indicated on the Plans The s i de  slopes necessary 
to oinaintain the  s t a b i l i t y  of excavated s u r f ~ c e s  nay not 
necessar i ly  coincide w i t h  the  l imi t s  speci f ied  on the 
Plans f o r  trench excavation. Such work sha i l  be wx- 
cavated, i n  a manner as t o  safeguard the  work and workmen 
and t o  provide the ground adjacent  l o  the  excavation wil l  
not s l i d e  o r  s e t t l e .  

2.06.1.3 Over Excavation o f  Trench: - 
Excavation i n ' e a r t h  below the design grade of the trench due 
t o  ConWactor's e r ro r  sha l l  be backfi l led w i t h  s e l e c t  mater- 
i a l  as designated by the  Engineer and mechanfcaily compact- 
ed t o  95% optimum density p r i o r  t o  i n s t a l l a t i o n  of the con- 
dui t. 

Excavation in rock below design gradk of trench due t o  rock 
excavation sha l l  be backf i l led  w i t h  concrete bedding a f t e r  
i n s t a l l a t i o n  of conduit. 



2.06.1.4 Access to  Trenches: - -- 
Safe and sui table  ladders which project two fee t  ( 2 ' )  above the 
top . of the "Lrench shall  be provided. One (1)  ladder shall  
be provided for  each one hundred fee (100' ) of open trench, 
or fraction thereof; and be so located that  workmen in the 
trench need not move more "Laan f i f t y  f ee t  (50' ) t o  a ladder. 

Backfill shall  be considered as s ta r t ing  a t  the top of con- 
crete  bedding. A 7  l  material. below th i s  point shall  be con- 
sidered as bedding. 

The Contractor shall  proceed as soon as possible with back- 
f i l l i n g  operations. Care shall  be exercised so that  the 
conduit will n o t  be damaged or displaced. The backfill above 
the concrete bedding shall  not be placed until  a t  l eas t  for ty 
(40) hours a f t e r  the placement o f  concrete bedding. 

Rocks larger than sf x inches ( 6 " )  in any dimension will not 
be permitted i n  backfill sf the pipe. Where rocks are in- 
cl uded in the backfill they shall  be mixed wf t h  suitable 
excavated materials so as to  eliminate voids 

After the placing of backfill has been s ta r ted  the Contractor 
shal 1 proceed as soon as practicable with densification. 

2.06.2.1 Oensiiicalion Methods: -- 
Backfill shall  be mechanically compacted by means o i  tanping 
with manually directed mechanical equipment. The equipmect 
shall  be of a s ize  and type approved by the Engineer. Impact- 
type pavement breakers (stampers) wi l l  not be permitted. 

Permission to  use specif ic  compaction equipment shall  n o t  be 
cofistrucd as guaranteeing or implying tha t  the use o f  such 
equipment will not r e su l t  in damage to  adjacent ground, or 
improveri~ents instal led under "ie Contract. The Contractor 
shall  make his own determination in th is  regard. 

Material for  mechanics? cori~pacted backfill shall  be placed in 
l i f t  which, prior to  compaction, shall  not exceed the d e p t h  
of four inches ( 4 " ) .  

Mechanically compacted backfill sha? l be pl aced in horizontal 
layers of such depths (not exceeding those specifjed above) 
compatible to  the material being placed and the type of equip- 
ment being used. Each layer shall  be evenly spread, moisten- 
ed for  dried, i f  necessary), and then tamped unti 1 the speci - 
f ied 95% re la t ive  compaction has Seen attained. . 



Water densi f icat ion of backf i l l  wil l  not be permitted. 

Layin9 Reinforced Concrete Pipe: 

2.06.3.1 Bedding Ilaterial  : 

Bedding sha l l  be Class 5.0-B-2000 concrete, the  top o f  the  
concrete as shown on the  Plans sha l l  be considered as the 
top of the  bedding. 

I f  s o f t ,  spongy, unstable, or  s imi la r  o ther  material i s  en- 
countered upon which the  bedding material i s  t o  be placed, 
t h i s  unsuitable material sha l l  be removed t o  a depth ordered 
by the  Engineer and replaced with bedding mater ia l .  

2.06.3. l  .1 Placing Beddi 11% Materi a l  : 

Bedding material shal l  f i  r s t  be placed so  t h a t  the  pipe is 
supported f o r  the P u l l  :cngth of the barrel  with f u l l  bearins 
on the bottom segmnt of the pipe equal t o  a minimum of 0.4 
of the outside diameter of the  bar re l .  Then the remainder of 
the bedding shal l  be placed in  accordance w i t h  Section 2.05.6 
of these Specifications . 
Pipe a: 
Pipe sha l l  be careful ly  inspected in  the  f i a l d  before and a f t e r  
laying. I f  any cause f o r  re ject ion i s  discovered i n  a pipe 
a f t e r  i t  has been l a i d ,  i t  sha l l  be subject  t o  re ject ion.  Any 
correct ive  work shal l  be approved by the  Engineer. 

2.06.3.3 --- Field - Jo in t i n4  o f  Gasket T,ype Jo in t s  f o r  - --- P 

Reinforced Concrete Pipe: 

(1)  The ends of the pipe sha l l  be so formed tha t  when the 
p ipes .a re  l a id  together and joined they s h s i l  make a con- ' 

tinuous and uniform l i n e  o f  pipe w i t h  a smooth and 
regul a r  surface.  

The work shal l  be scheduled so t h a t  the bel l  end of the pi:?< 
faces i n  the  di rect ion of laying. Pr ior  t o  placing the  
spigot  i n to  the be17 of the  pipe previously l a i d ,  the 
spigot  groove, the gasket and the  bel l  shal l  be thoroughly 
cleaned. The17 the s p i g o t  groove, the g a s k e a n d  the f i r s t  
two inches ( 2 " )  of the  bell  sha l l  be lubricated with a 
so f tveey tab :  e soap cor;lpotind. The gasket ,  a f t e r  ? ubr-i ca- 
t i o n ,  shall  be uniformly stretched when plac-ing i t  ifi the 
spigot  groove so t h a t  the  gasket i s  d i s t r ibu ted  evenly 
around the  circumference. After  t h e  j o i n t  is assembled a 



thin metal fee ler  gauge shali be inserted between the bell 
and the spigot and the position of the gasket checked 
around the complete circumference of the pipe. I f  the 
gasket i s  not in the proper position the pipe shall be 
withdrawn, the gasket checked to see tha t  i t  i s  n o t  
cut or damaged, the pipe re la id ,  and the gasket again 
cl3eclted. 

( 3 )  Before placement of the bedding the exter ior  annular 
space between the ends of the pipe sections shall  be 
cleaned and f i l l e d  w i t h  Class " C "  Kortar. 

1 .  

Pressure Testing: 

Pressure tes t ing o f  the completed conduit will  not be re- 
qui red. 

DEBRIS ZARRIER: 

General : 

?he Contractor shall  i n s t a l l  wooden poles f o r  the purpose'of 
debris barr iers  a t  locations delineated on the Pl ans. 

Wood Poles: -- -- 
Poles shall  be hard, dense timber of suf f ic ien t  length to  
allow for  a minimum of four foot ( 4 ' )  bury and maintaSn the 
required height above ground as shown on the Plans. All 
poles shall  be a minimum of eight inches (8") in diameter 
and shall  be treated ~ 5 t h  creosote. The minimum amount of 
preservative ' t o  be retained ifl the wood shal l  be 12  7bs. per 
cubic foot to  mininlum depth of 3/4 inch. 

Sawed surfaces shall  be painted with creosote as directed by 
the Engineer. 

With approval of the Engineer the Contractor may use surplus 
uti  7 5 ty poles as debris barr iers .  

Instal i ing  Wood Poles : -- 
Poles shall  be s e t  in pre-drilled holes a t  as near vertical  
positions as possible and backfilled with a cement grout. 
Poles shali  be held i n  a vertical  position fo r  a period of 
twenty-four (24)  hours t o  allow grout to  s e t  up .  

Dsmaged Poles : 

Poles moved or otherwise damaged by constructi on o p r a t i  sns 
a f t e r  instal  l a t i  on shal l be removed and rep1 aced a t  the Cone 
t r a c t o r ' s  expense. 



2.08 CLEANUP - A N 3  RESTORATION: 

General : 

Throughout a l l  phases of construction including suspension 
of work and until  f inal  acceptance o f  the project the Con- 
t rac tor  s h a l l  keep t h e  warksite clean and f ree  From rub- 
b i s h  and debris.  Prior t o  the acceptance of the work, the 
Contractor shal l remove af l excess construction materials and 
appurtenances and perform general grading operatfons as 
directed by the Engineer t o  restore the construction s i t e  to  
an aesthet ical ly  pleasing condition, 
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P U R S U A N T  T O  T H E  K E Q ~ E S T  O F  M R .  C H A R L E S  H I G G I N S O N ,  O F  T R I C O  

I ? . ~ T E R ; ~ A ~  I C ! I A L ,  !;.Ic., W E  k i A V E  I I J V C S T  ! G A T E 3  T H E  P C S S  1 3  1 L I T Y  O F  

A L T E R I N G  E M B A N K M E N T  D E T A I L S  T O  A L L O b !  F O R  T H E  U S E  O F  A  H O M O -  

G E N E O U S  S E C T  I O N  I N  L I E U  O F  T H E  O R l G  I N A L L Y  R E C O M M E N D E D  Z O N E D  

S E C T I O N .  

A S  A  R E S U L T  O F  T H I S  A N A L Y S I S ,  ' d E  S U B M I T  T H E  F O L L O W I N G  A D D E N D U M  

T O  O U R  C R  I G  I N A L  R E P O R T .  

A I - I O t ~ I O G F N E O L ~ : ;  D A i i l  E M B A N K M E N T  I S  R E C O I ~ l h ' t E N D E D  W I T H  A  12  F O O T  T O P  

W I D T H  A N D  U P S T C E A M  S I D E  S L O P E S  N O  S T E E P E R  T H A N  3 H O R I Z O N T A L  T O  

1 V E K T I C A L . .  D O W N S ~ K E A M  S I D E  S L O P E S  M A Y  B E  C O N S T R U C T E D  T O  2 

H O R I Z C N T A I  T O  1 V E f t T I C A L .  11- I S  F U R T M L R  R E C O M M E N C E D  T H A T  A  

R E P L Y  T O .  3940  W. C L A R E N D O N ,  P H O E N I X .  A R I Z O N A  85019 



S T R U C T U R E  N O .  6 
R E T E N T  I O N  B A S  I N  P R O G R A M  
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C E N T R A L  K E Y  S E C T I O N  B E  C O N S T R U C T E D  T O  E X T E N D  I N T O  T H E  C H A N N E L  

W A L L S  A M I N I M U ~ I  O F  5 F E E T  A T  A N  A P P R O X I M A T E  1 :1  B E V E L .  T H E  

K E Y  S E C T I O N  B O T T O M  I S  R E C O M M E N D E D  T O  E X T E N D  I N T O  T H E  C E M E N T E D  

S O I L S  A M I N I M U M  O F  2 F E E T .  T Y P I C A L  G E O M E T R I C  D E T A I L S  A R E  I L -  

L U S T R A T E D  I N  T H E  A P P E N D E D  D R A W I N G .  I N  A D D I T I O N ,  G U I D E  

S P E C I F I C A T I O N S  A R E  A P P E N D E D  F O R  E M B A N K M E N T  C O N S T R U C T I O N .  

A N A L Y S E S  O F  N A T I V E  S O I L S  A V A I L A B L E  F O R  E M B A N K M E N T  M A T E R I A L ,  

U S I N G  C R I T E R I A  E S T A B L I S H E D  B Y  S H E R A R D ,  E T  A L *  A N D  T H E  D E -  

P A R T M E N T  O F  T H E  N A V Y - x - * ,  I N D I C A T E S  A G R A D A T I O N  C O N D U C I V E  T O  

R E L A T I V E L Y  H l G H  P I P I N G  R E S I S T A N C E ,  H l G H  C R A C K I N G  R E S I S T A N C E  

A N D  L O W  P E R M E A B I L I T Y .  T H E  P E R M E A G I L I T Y  ( K )  O F  C O M P A C T E D  N A -  

T I V E  S O I L S  I S  E S T I M A T E D  A T  0 .14 F O O T  P E R  D A Y .  

B A S E D  O N  T H E  R E C O M M E N D E D  E M B A N K M E N T  G E O M E T R Y ,  T H E  P H R E A T I C  

S U R F A C E ,  A S  D F T E R M I N E D  B Y  T H E  D U P U I T  M E T H O D  F O R  S T E A D Y  S T A T E  

S E E P A G E ,  W O U L D  E X  11- T H E  D O W N S T R E A M  S L O P E  A P P R O X I M A T E L Y  5.4 

F E E T  V E R T I C A L L Y  A B O V E  T H E  T O E  O F  T H E  D A M .  T I M E  R E Q U I R E D  F O R  

T H I S  C O N D I T I O N  T O  O C C U R  W O U L D  B E  M E A S U R E D  I N  Y E A R S  A S  I N D I -  

C A T E D  B Y  T H E  E S T I M A T E D  P E R M E A B I L I T Y .  A S S U M I N G  T H A T  A  S T E A D Y  

S E E P A G E  C O N D I T I O N  C O U L D  E X I S T ,  T H E  P O S S I B I L I T Y  O F  D O W N S T R E A M  

S L O P E  E R O S I O N  I S  R E M O T E  D U E  T O  T H E  L O W  E X I T  V E L O C I T I E S  O F  

* S ~ I E R A R D ,  J.L.., W O O D W A R D ,  K . J . ,  G I Z  I E N S K I ,  S .F .  & C L E V E N G E R ,  
W . A . ,  " E A f i ~ t l  A N D  E A F I T ~ I - R O C K  D A M S " ,  JOHN W l  L E Y  & S O N S ,  1963, 
P A G E  1 2 9 .  

*-'- D E P A ~ { T C I E N T  O F  T t I E  N A V Y ,  [ ~ U R E A U  O F  Y A R D S  A N D  D O C K S ,  D E S I G N  
M A N U A L  L)i\/1-7 . 
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S T R U C T U R E  NO.  6 
R E T E N T  I O N  B A S  I N  P R O G R A M  
F O U N T A I N  H I L L S ,  A R I Z O N A  
JOB No.  E71 -1 84 
A D D E N D U M  NO.  1 

S E E P A G E  W A T E R S .  I T  I S ,  T H E R E F O R E ,  J U D G E D  T H A T  I N C L U S I O N  O F  A  

T O E  D R A I N  I S  N E I T H E R  P R A C T I C A L ,  N O R  N E C E S S A R Y .  O B S E R V A T I O N S  O F  

T H E  D O W N S T R E A M  S L O P E ,  D U R  I N G  P E R I O D S  O F  I M P O U N D M E N T ,  S H O U L D  

P R O V I D E  A M P L E  W A R N I N G  O F  I M P E N D I N G  S E E P A G E  F A I L U R E .  S H O U L D  

T H I S  C O N D I T I O N  A R I S E ,  A  D O W N S T R E A M  S L O P E  D R A I N A G E  B L A N K E T  

C O U L D  B E  C O N S T R U C T E D  A S  A  R E M E D I A L  M E A S U R E .  

T O T A L  B O T T O M  W I D T H  O F  T H E  R E C O M M E N D E D  D A M  C R O S S  S E C T I O N  W I L L  

B E  I N  T H E  R A N G E  O F  162  F E E T  A N D  T O T A L  M A X I M U M  W A T E R H E A D  I S  24 

F E E T .  T H E S E  F A C T O R S  P R O D U C E  A M A X I M U M  H Y D R A U L I C  G R A D I E N T  ( I )  

O F  0.148 A N D  A N  E S T I M A T E D  R E Q U I R E D  P E R M E A B I L I T Y  O F  34 F E E T  P E R  

S E C O N D  F C R  U N D E R S E E P A G E  P I P I N G  T O  O C C U R .  T H E  P E R M E A B I L I T Y  O F  

N A T I V E  F O U N D A T I O N  S O I L S  S H O U L D  N O T  E X C E E C  0.04 F P S  A N D  T H E R E -  

F O R E ,  U N D E R S E E P A G E  I S  N O T  C O N S I D E R E D  C R I T I C A L .  l N C L U S l O N  O F  

T H E  K E Y  S E C T I O N  W I L L  P R O V I D E  A D D I T I O N A L  P R O T E C T I O N  I N  T H E  

F O R K  O F  A C Y T O F F  B A R ! ?  I E R .  

F L A T T E N I N G  O F  T ~ - I E  U P S T R E A M  S L O P E  T O  A 3 : l  I S  C O N S I D E R E D  

A D V I S A B L E  R A S E D  O N  T H E  P O S S I B I L I T Y  O F  R A P I D  D R A W D O W N  C O N D I -  

T I O N S ,  D E S I G N  C R I T E R I A  O F  T H E  B U R E A U  O F  R E C L A M A T I O N  A N D  T H E  

U N C E R T A I N T Y  O F  E X A C T  E M B A N K M E N T  M A T E R  I A L S .  

O V E R S I Z E D  R O C K S ,  R E M O V E D  F R O M  T H E  E M B A N K M E N T  M A T E R I A L S ,  M A Y  

B E  P L A C E D  O N  T H E  U P S T R E A M  S L O P E  T O  P R O V I D E  W A V E  A C T I O N  P R O -  

T E C T  I O N .  

111 I S  A D I ) L N D U t v I  S t I O U L D  I 1 E  A T T A C t I C D  10 T t l L  O f ?  l L  I N A L  R E P O R T  A N D  

M A D E  A  P A R T  T t I E R E O F .  

I 
SERGENT, HAUSKINS & GECKWITH 
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S T R U C T U R E  N O .  6 
R E T E N T I O N  B A S I N  P R O G R A M  
F O L I N T A  I N  H I L L S ,  A R I  Z O N A  

JOB N o .  E71 -184  
A D D E N D U M  N o .  1 

S H O U L D  A N Y  Q U E S T I O N S  A R I S E  C O N C E R N I N G  T H I S  A D D E N D U M ,  W E  W O U L D  

B E  P L E A S E D  T O  D I S C U S S  T H E M  W I T H  Y O U .  

I 
SERGENT, t-IAIJSKINS & BECKWITH 
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THE S O I L  E N G I N E E R  S H A L L  A C T  A S  T H E  O W N E R ' S  

R E P R E S E N T A T I V E  D U R I N G  C O N S T R U C T I O N ,  S H A L L  

P E R F O R M  N E C E S S A R Y  O B S E R V A T  l O N S  A N D  T E S T S  

T O  V E R I F Y  C O M P L I A N C E  W I T H  S P E C I F I C A T I O N S  

A N D  S H A L L .  A P P R O V E  A L L  I T E M S  S P E C I F I E D .  

T E S T  P R O C E D U R E S  S H A L L  B E  T H O S E '  O U T L I N E D  I N  

T H E  1971 B O O K  O F  S T A N D A R D S  O F  T H E  A M E R I C A N  

S O C I E T Y  O F  T E S T I N G  A N D  M A T E R I A L S .  

SECT ION I I - C L E A R  I NG 

C L E A R I N G  S H A L L  C O N S I S T  O F  R E M O V I N G  A L L  T R E E S ,  

S T U M P S ,  B R U S H ,  C A C T I ,  R O O T S ,  R U B B I S H ,  D E B R I S  

A N D  O T H E Q  O B J E C T I O N A B L E  M A T T E R  F R O M  A L L  A R E A S  

T O  R E C E I V E  E M B A N K M E N T  A N D  T H E  B O R R O W  A R E A S  A S  

D E S I G N A T E D  B Y  T H E  E N G I N E E R .  

M A T E R I A L S  F R O M  C L E A R I N G  O P E R A T I O N S  S H A L L  B E  

D I S P O S E D  O F  A S  D I R E C T E D  B Y  T H E  E N G I N E E R  OR 

O W N E R  . 

SECTION I I I - EXC,AVATlON- 

E X C A V A I  I O N  S H A L L  C O N S  I S T  O F  E X C A V A T I N G  A L L  

M A T E R I A L S  F R O M  T H E  R E S E R V O I R ,  P R  l  M A R Y  A N D  



S E C O N D A R Y  S P I L L W A Y  A R E A S  T O  T H E  L I N E S  A N D  

G R A D E S  S H O W N  O N  T H E  P L A N S  OR D E S I G N A T E D  

B Y  T H E  S O l L  E N G I N E E R ,  A N D  T R A N S P O R T I N G  A N D  

P L A C I N G  S A  I D  M A T E R I A L S  I N  S T O C K P I L E  OR E M B A N K -  

M E N T  A R E A S .  I T  S H A L L  A L S O  I N C L U D E  E X C A V A T I O N  

O F  A N Y  L O O S E  C O M P R E S S I B L E  M A T E R I A L S  F R O M  A R E A S  

T O  R E C E I V E  F I L L .  

S U I T A B L E  E X C A V A T E D  S O I L S  S H A L L  B E  I N C O R P O R A T E D  

I N T O  D E S I G N A T E D  Z O N E S  O F  T H E  E M B A N K M E N T .  S U C H  

S U  l T A B L E  E X C A V A T E D  M A T E R  I A L S  S H A L L  E  l T H E R  B E  

P L A C E D  D I R E C T L Y  I N  E M B A N K M E N T  Z O N E S  OR I N I T I A L L Y  

P L A C E D  I N  D E S I G N A T E D  S T O C K P I L E  A R E A S .  U N S U I T A B L E  

E X C A V A T E D  S O I L S  S H A L L  B E  P L A C E D  I N  D E S I G N A T E D  

D I S P O S A L  A R E A S .  T H E  S O l L  E N G I N E E R  M A Y  R E Q U I R E  

E X C A V A T I O N  O F  S O F T E R  M O R E  C O M P R E S S I B L E  S O I L S  I N  

T H E  O U T L E T  P I P E  F O U N D A T I O N  B E Y O N D  T H E  L I N E S  A N D  

G R A D E S  S H O W N  O N  T H E  P L A N S  T O  S U C H  A N  E L E V A T I O N  

W H E R E  F I R M E R  S O I L  I S  E X P O S E D  T H R O U G H O U T .  P R O P E R  

E X C A V A T I O N  S H A L L  B E  V E R  l F  I E D  B Y  I N S P E C T I O N  B Y  

T H E  S O l L  E N G I N E E R .  

SECTION 1V - F.MBANI<MENT 

1 .  R O L - L I N G  A N D  W A T E R I N G  O F  A L L  F I L L  A N D  

M A N U A L  C O M P A C T I O N  I N  T H E  V l  C l N l T Y  O F  

T H E  F'R I M A H Y  S P I L L W A Y  O U T L E T  A S  H E R E -  

A F T E R  S P E C I F I E D .  



2 .  E X C A V A T  I O N  O F  N E C E S S A R Y  M A T E R I A L S  F R O M  

D E S I G N A T E D  B O R R O W  A R E A S  A N D  T R A N S P O R T  

T O  A N D  P L A C E M E N T  O F  S A I D  M A T E R I A L S  I N  

D E S I G l d A T E D  E M B A N K M E N T  S E C T I O N S .  

3 .  E X C A V A T I O N  O F  N E C E S S A R Y  M A T E R  I A L S  F R O M  

T E I J I P O R A R Y  S T O C K P I L E  A R E A S  A N D  T R A N S P O R T  

T O  A l d D  P L A C E M E N T  O F  S A I D  M A T E R I A L S  I N  

D E S I  G N A T E D  E M B A N K M E N T  S E C T 1  O N S .  

P R I O R  T O  C O M P A C T I O N  A L L  F I L L  S H A L L  B E  B R O U G H T  

T O  W I T H I N  2 P E R C E N T  O F  T H E  O P T I M U M  M O I S T U R E  

C O I ' J T E N T .  T H I S  S H A L L  B E  A C C O M P L I S H E D  B Y  E I T H E R  

P R E S O A I <  I N G  T H E  B O R R O W  A R E A S  OR M E C H A N I  C A L L Y  

M I X I N G  W A T E R  W l T H  T H E  E M B A N K M E N T  M A T E R I A L S  O N  

G R A D E .  

( c )  P L A C E M E N T  A N D  C O M @ A C T I O N  O F  F I L L  

A L L  F I L L  M A T E R I A L S  S H A L L  B E  P L A C E D  I N  C O N T I N -  

U O U S  H O R  I Z O N T A L  L I F T S  AN 'D  P R O P E R L Y  C O M P A C T E D .  

THE R O L L E D  S U R F A C E S  O F  A L L  L A Y E R S  O F  E A R T H  

F l  L L  S t i A L L  B E  S O  C O N S T R U C T E D  A S  T O  P R O V I D E  A  

F I R M  B O N D  W l T H  T H E  O V E R L Y I N G  L A Y E R  A N D  P R E -  

V L N T  D E V E L O P M E N T  O F  A  S T R A T I F I E D  S T R U C T U R E .  

U N D E R  T H E  D I R E C T I O N  O F  T H E  E N G I N E E R ,  A L L .  E M -  

B A N K F . I E P ! T  M A T E R  I A L S  P L A C E D  W I L L  R E  B L E N D E D  

T O G E T H E R ,  W I T H l N  P R A C T I C A L  L I M I T S ,  T O  A S S U R E  

A  t I O M O G I I N E O U S  E M B A N K M E N T  A N D  T O  E L  l M I  N A T E  

S E G F t E G A T  I  O l d  A N D  S U B Z O N  l N G  O F  E b l B A N i C M E N T  M A -  

T E R l  A L S .  

I 
SERGENT, 14AUSKINS d 8ECClVITH 
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Gur  D E  S P E C I F I C A T I O N S  F O R  E A R T H W O R K  
R E T E N T I O N  B A S  I N  P R O G R A M  
F O U N T A I N  M I L L S ,  A R I Z O N A  

I N  A R E A S  A D J A C E N T  T O  T H E  PR l  M A R Y  S P l  L L W A Y  

O U T L E T  W H I C H  C A N N O T  B E  C O M P A C T E D  B Y  M O T O R 1  Z E D  

R O L L E R S ,  C O M P A C T  l O N  S H A L L  B E  A C C O M P L  l S H E D  B Y  

k1ANUAL. M E T H O D S  W l T H  P N E U M A T I C  OR S I M I L A R  E Q U I P -  

M E N T .  M A N U A L  C O M P A C T  l  O N  S H A L L  B E  C O N T  l N U O U S L Y  

I N S P E C T E D  B Y  R E P R E S E N T A T I V E S  O F  T H E  S O I L  E N G I -  

N E E R  T O  I N S U R E  U N I F O R M  C O M P A C T 1  VE E F F O R T .  

THE D I F F E R E N C E  I N  E L E V A T I O N  B E T W E E N  A D J A C E N T  

Z O N E S  O F  C O M P A C T E D  F I L L  M A T E R I A L S  S H A L L  N O T  

E X C E E D  5 F E E T  A l '  A N Y  T I M E  D U R I N G  E M B A N K M E N T  

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

1 .  M A X I M U M  D E N S I T Y  A N b  O P T I M U M  M O I S T U R E  

C O N T E N T  C F  S O I L S  I N  W H I C H  A C C U R A T E  

F I E L D  D E N S I T Y  T E S T S  C A N  B E  P E R F O R M E D  

S H A L L  B E  D E T E R M I N E D  I N  A C C O R D A N C E  W l T H  

ASTbI Dl 557.  

2 .  A L L  E M R A N K M E N T  M A T E R I A L S  F O R  W H I C H  

A C C U R A T E  F I E L D  D E N S I T Y  T E S T S  C A N  B E  

P E R F O R M E D  S H A L L  B E  P L A C E D  I N  H O R I Z O N T A L  

L I F T S  A N D  C O M P A C T E D  T O  A  M I N I M U M  O F  95 

P E R C E N T  O F  M A X I M U M  D E N S I T Y .  THE L I F T S ,  

W t I E N  C O M P A C T E D ,  S H A L L  N O T  E X C E C D  10 

I N C H E S  I N  T I i I C K N E S S .  A M I N I M U M  O F  5 

F I E L i )  D E N S 1  7 Y  T E S T S  S t i A L L  B E  I IL .RFORb lED 

F O R  E A C H  L I F T .  F I F T Y  P E R C E N T  O F  T M E  

F I E L D  D E N S I T Y  T E S T S  S H A L L  B E  A T  OR 

A B O V E  97 P E R C E N T  O F  M A X I M U M  D E N S I T Y .  

SERGENT, HAUSKINS & BECI'\VdITtI -@-- C O * I U L I I * O  .OIL AIlD .OUWmATIW 1*01Mcc le  
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3 .  FOR P U R P O S E S  O F  A C C E P T A N C E ,  T H E  I N - P L A C E  

D E N S I T Y  S H A L L  B E  D E F I N E D  A S  T H A T  D E T E R -  

M I N E D  I N  A C C O R D A N C E  W I T H  ASTM 01556, 
Il D E N S I T Y  O F  S O I L  I N  P L A C E  B Y  S A N D  C O N E  

11 
M E T H O D " .  A P P R O P R  l A T E  R O C K  C O R R E C T  I O N t '  

S H A L L  B E  M A D E  T O  A C C O U N T  F O R  T H E  F R A C -  

T I O N  O F  S O l L  R E T A I N E D  O N  T H E  N O .  4 S I E V E .  

4 .  C O M P A C T  1 O N  O F  C O A R S E  E M B A N K M E N T  M A T E R  1 A L S  

W H I C H  C A N N O T  B E  A C C U R A T E L Y  T E S T E D  B Y  F I E L D  

D E N S I T Y  T E S T S  S H A L L  B E  C O N T R O L L E D  O N  k 

M I  N l  MUM R O L L I N G  B A S  I S  A S  F O L L O W S :  

A .  L I F T S  S H A L L  B E  P L A C E D  S O  T H E  l R  T H I C K -  

N E S S ,  W H E N  C O M P A C T E D ,  D O E S  N O T  E X C E E D  

12 I N C H E S .  

B .  C O M P A C T I O N  S H A L L  B E  A C C O M P L I S H E D  B Y  A 

S P E C I F I E D  N U M B E R  O F  P A S S E S  O F  E Q U I P -  

M E N T  A P P R O V E D  B Y  T H E  S O l L  E N G I N E E R .  

THE  F O L L O W I N G  T Y P E S  O F  P N E U M A T I C  

R O L L E R S  W 1 L L  B E  S A T I S F A C T O R Y .  

E A C H  L I ~ T  S H A L L  B E  C O M P A C T E D  W I T H  A 

M I  N l  MUM O F  3 F A S S E S  OF R O L L E R  A OR 

5 P A S S E S  W I T H  R O L L E R  6. O T H E R  T Y P E S  

O F  ROL.L.ERS C A N  B E  E V A L U A T E D  A S  T O  

S U I T A t 3 l  L I T Y  A N D  [ I E Q U I R E D  C O M P A C T 1  V E  

E F F O R T  E S T A B L  I S t I E D  F O F i  T H O S E  WH I Cl-I 

A R E  A C C E P T A B L E  B Y  T H E  E N G I N E E R .  

SEEGENT, I IAIJSKINS d BECKWITH 
E O M B U L I I N O  .OIL *YO I O U W N T I O N  .*01?#F.C. 
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C .  D U R I N G  C O M P A C T I O N  T H E  M O I S T U R E  C O N -  

T E N T  O F  T H E  -$ F R A C T I O N  O F  T H E  F l  L L  
S H A L L  B E  M A I N T A I N E D  W I T H I N  2 P E R C E N T  

OF T H E  O P T I M U M  M O I S T U R E  C O N T E N T  A S  

D E T E R M I N E D  I N  A C C O R D A N C E  W I T H  ASTM 
D l  557. 

1 .  E M B A N K M E N T  F I L L  M A T E R I A L S  S H A L L  C O M E  F R O M  

S U I T A B L E  P O R T I O N S  O F  E X C A V A T I O N S  F O R  T H E  

R E S E R V O I R ,  S P I L L W A Y  A N D  O U T L E T  P I P E  A N D  

F R O M  B O R R O W  A R E A S  D E S I G N A T E D  B Y  T H E  E N G I -  

N E E R .  E M B A N K M E N T  F . 1  L L  M A T E R  l  A L S  S H O U L D  B E  

F R E E  O F  V E G E T A T I O N  A N D  D E B R I S  A N D  O T H E R -  

W I S E  M E E T  T H E  F O L L O W 1  N G  R E Q U I R E M E N T S :  

P A S S I N G  6 I N C H  S I E V E  - 100% 

P A S S I N G  N O .  4 S I E V E  - 60-100% 

P A S S I N G  N O .  200 S I E V E  - 10-50% 

P L A S T I  c I T Y  I N D E X  - 5-30 

2 .  C L E A N  S A N D S  A N D  G R A V E L S ,  E X C A V A T E D  F O R  

E M B A N K M E N T ,  W I L L  B E  B L E N D E D  W I T H  D E S I G -  

N A T E D  B O R R O W ,  I N  P R O P O R T I O N S  E S T A B L I S H E D  

B Y  T H E  E N G I N E E R ,  T O  P R O V I D E  A  C O M B I N E D  

M A T E R I A L  M E E T I N G  T H E  I N T E N T  O F  S P E C I F I E D  

E M B A N K M E N T .  





im SERGENT. HAUSXINS & BECKWITH AND FOUNDATION ENG8NEERs 

'w' 0 .  DWAINE CERGENT. P.E. . JOHN B. HAUSKINS. P.E. . GEORGL H. BLCKWITH, P.E. DALE V. BEDENKOP, P.E. 

T R I C O  I N T E R N A T I O N A L ,  I N C .  
8718 E A S T  M C D O W E L L  R O A D  
S C O T T S D A L E ,  A R  l Z O N A  85257 

JOB No. E71-184 

R E :  S T R U C T U R E  NO.  6 
P R O P O S E D  R E T E N T I  O N  BAS I N  

P R O G R A M  F O R  1971 
F O U N T A  1 N H I  L L S ,  A R  I Z O N A  

O U R  F O U N D A T I O N  A N D  M A T E R I A L S  I N V E S T I G A T I O N  R E P O R T  F O R  T H E  

R E F E R E N C E D  P R O J E C T  I S  H E R E W I T H  S U B M I T T E D .  THE R E P O R T  I N -  

C L U D E S  T H E  R E S U L T S  O F  T E S T  DR I L L I N G  A N D  L A B O R A T O R Y  A N A L Y S I S  

A L O N G  W  l T H  OUR C O N C L U S  l O N S  A N D  R E C O M M E N D A T  I O N S .  

S H O U L D  A N Y  Q U E S T I O N S  A R I S E  C O N C E R N I N G  T H I S  R E P O R T ,  WE W O U L D  

B E  P L E A S E D  T O  D I S C U S S  T H E M  W I T H  Y O U .  

R E S P E C T F U L L Y  S U B M I T T E D ,  

PHOENIX,  ARIZONA 
3940 WEST CLARENDON 

( 6 0 2 1  272 .6840  

FLAGSTAFF.  A R I Z O N A  
2029 NORTH 4TH STREET 

( 6 0 2 )  774.4433 

EL PASO.  TEXAS 
201 NORTH CLARU ROAD 

(975)  772 .3080  
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S T R U C T U R E  NO.  6 
F O U N T A I N  H I L L S ,  A R I Z O N A  
J O B  No. E71-184 

INTRODUCTION 

T H I S  R E P O R T  P R E S E N T S  T H E  R E S U L T S  O F  A  F O U N D A T I O N  A N D  M A T E R I A L S  

I N V E S T I G A T I O N  M A D E  B Y  T H I S  F I R M  F O R  T H E  P R O P O S E D  F L O O D  C O N T R O L  

D A M ,  S T R U C T U R E  NO.  6, R E T E N T I O N  B A S I N  P R O G R A M  F O R  1971, FOUN-  

T A  l N  H I L L S ,  A R I Z O N A .  T H E  O B J E C T  O F  T H E  l N V E S T l G A T l O N  W A S  T O  

D E T E R M I N E  T H E  P H Y S I C A L  P R O P E R T I E S  O F  T H E  S O I L S  U N D E R L Y I N G  T H E  

S I T E  T O  P R O V l  D E  R E C O M M E N D A T I O N S  F O R  D E S I G N  O F  T H E  D A M  E M B A N K -  

M E N T  A N D  S P I L L W A Y .  

PROPOSED CONSTRUCTION 

THE P R O P O S E D  D A M  w I L L  BE A P P R O X I M A T E L Y  850 F E E T  I N  L E N G T H  

W I T H  A M A X I M U M  H E I G H T  O F  30 F E E T .  THE W I D T H  A T  T H E  T O P  O F  T H E  

D A M  W l L L  B E  12 F E E T .  THE  S P I L L W A Y  E L E V A T I O N  W I L L  B E  1834 OR 

6 . 0  F E E T  B E L O W  T H E  T O P  O F  T H E  P R O P O S E D  E M B A N K M E N T .  THE  P R O -  

P O S E D  S T R U C T U R E  W l L L  B E  U S E D  F O R  F L O O D  C O N T R O L  P U R P O S E S  O N L Y .  

THE  D E S I G N  I S  B A S E D  U P O N  T H E  T O T A L  T I M E  R E Q U I R E D  F O R  F I L L I N G  

A N D  D R A  l N l  N G  B E  I N G  L E S S  T H A N  2 D A Y S .  

l NVEST l GAT l ON 

S I X  E X P L O R A T O R Y  B O R I N G S  W E R E  D R I L L E D  T O  D E P T H S  O F  B E T W E E N  

20 A N D  33& F E E T  B E L O W  E X I S T I N G  G R A D E .  S T A N D A R D  P E N E T R A T I O N  

T E S T I N G  A N D  U N D I S T U R B E D  S A M P L I N G  W E R E  P E R F O R M E D  A T  S E L E C T E D  

I N T E R V A L S  I N  S O M E  O F  T H E  B O R I N G S .  G E N E R A L L Y ,  6 4  I N C H  H O L L O W  

S T E M  A U G E R  W A S  U S E D  T O  A D V A N C E  T H E  B O R I N G S  T O  T H E I R  F U L L  D E P T H  

OR T O  A  D E P T H  I N  W H I C H  R E F U S A L  O N  S T R O N G L Y  L I M E  C E M E N T E D  S O I L S  

C O N T A I N I N G  L A R G E  C O B B L E S  O R  S O L I D  R O C K  W A S  E N C O U N T E R E D .  T R I C O N E  

G E A R  B I T S  OR NX D I A M O N D  C O R I N G  W E R E  U T l L l Z E D  I N  A D V A N C I N G  S O M E  

O F  T H E  B O R  I N G S  B E Y O N D  T H E S E  D E P T H S .  ~ N F O R M A T I O N  O N  T H E  P E R M E -  

A B I L I T Y  O F  T H E  S O I L S  A N D  R O C K  I N V O L V E D  W A S  O B T A I N E D  B Y  F l  L L l  N G  

I 
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F O U N T A I N  H I L L S ,  A R I Z O N A  
JOB  No. E71-184 

T H E  B O R E H O L E S  W I T H  W A T E R  A N D  T A K I N G  P E R I O D I C  O B S E R V A T I O N S  O F  

W A T E R  S U R F A C E  E L E V A T I O N .  THE R E S U L T S  O F  T H E  E X P L O R A T O R Y  

D R I L L I N G  A R E  P R E S E N T E D  I N  A P P E N D I X  A W H I C H  I N C L U D E S  A B R I E F  

D E S C R I P T I O N  O F  D R I L L I N G  A N D  S A M P L I N G  E Q U I P M E N T  A N D  P R O C E D U R E S ,  

A  S l T E  P L A N  S H O W I N G  B O R I N G  L O C A T I O N S  A N D  L O G S  O F  T H E  T E S T  B O R -  

I N G S .  

I N  A D D I T I O N  T O  T H E  6 E X P L O R A T O R Y  B O R I N G S ,  12 T E S T  P l T S  W E R E  

E X C A V A T E D  W I T H  A W A R N E R  & S W A S E Y  H O P T O  S E R I E S  200 T R U C K -  

M O U N T E D  B A C K H O E  I N  T H E  R E S E R V O I R  A R E A  T O  L O C A T E  B O R R O W  F O R  

O F  T H E  T E S T  P l T S  A L S O  A R E  P R E S E N T E D  I N  A P P E N D I X  A .  T H E I R  L O -  

1 C A T I O N S  A R E  N O T E D  O N  T H E  S I T E  P L A N .  

G R A I  N - s  I Z E  A N A L Y S I S  A N D  A T T E R B E R G  L I M I T S  T E S T S  W E R E  P E R F O R M E D  

O N  S E L E C T E D  S A M P L E S  O F  T H E  B O R R O W  A N D  E M B A N K M E N T  F O U N D A T I O N  

S O I L S .  T H E  R E S U L T S  O F  T H E S E  T E S T S  A R E  P R E S E N T E D  I N  A P P E N D I X  6. 

S l T E  CONDITIONS & S O l L  PROFILE 

T H E  S l T E  I S  C O V E R E D  B Y  A  M O D E R A T E  G R O W T H  O F  B R U S H ,  C A C T I  A N D  

S M A L L  T R E E S .  T H E  A X l S  O F  T H E  P R O P O S E D  S T R U C T U R E  I S  L O C A T E D  

I N  A R E L A T I V E L Y  S T E E P  S I D E D  D R A I N A G E .  THE  S P I L L W A Y  W I L L  B E  

L O C A T E D  N E A R  T H E  N O R T H  A B U T M E N T  W H I C H  W I L L  U T I L I Z E  A  S M A L L  

S l  D E  D R A  1 N A G E  T O  K E E P  F L O O D  W A T E R S  A W A Y  F R O M  T H E  D O W N S T R E A M  

S L O P E  O F  T H E  D A M .  

A S  I N D I C A T E D  B Y  O U R  E X P L O R A T O R Y  B O R I N G S ,  T H E  S O l L  P R O F I L E  

A C R O S S  T H E  D A M  A X l S  C A N  B E  G E N E R A L I Z E D  A S  F O L L O W S :  

I -m SERGENT, HAUSKINS & BECKWITH 
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S T R U C T U R E  NO. 6 
F O U N T A  1 N H I L L S ,  A R l  Z O N A  

JOB  N o .  E71-184 

1 .  U N C E M E N T E D  S I L T Y  A N D  C L A Y E Y  S A N D S  A N D  

G R A V E L S  W I T H  V A R Y 1  N G  A M O U N T S  O F  C O B B L E S  
A N D  B O U L D E R S  W E R E  E N C O U N T E R E D  A T  T H E  S U R -  

F A C E  I N  B O R I N G S  1 T H R O U G H  3 A N D  E X T E N D E D  

T O  D E P T H S  U P  T O  1 1  F E E T  B E L O W  E X I S T I N G  

G R A D E .  T H E S E  S O I L S  A R E  G E N E R A L L Y  M E D I U M  

D E N S E  T O  D E N S E .  

2 .  S A N D  A N D  G R A V E L  W l T H  V A R Y I N G  A M O U N T S  O F  

C O B B L E S  W E R E  E N C O U N T E R E D  U N D E R L Y I N G  T H E  
S U R F A C E  S T R A T U M  A T  T H E S E  L O C A T I O N S  A N D  

A T  T H E  S U R F A C E  I N  B O R I N G S  3 T H R O U G H  6 
A N D  E X T E N D E D  T O  D E P T H S  U P  T O  31& F E E T .  

T H E S E  S O I L S  A R E  M O D E R A T E L Y  T O  V E R Y  
S T R O N G L Y  L I M E  C E M E N T E D  A N D  V E R Y  F I R M  

T O  H A R D  W l T H  D E P T H .  

3. M O D E R A T E L Y  T O  S T R O N G L Y  L I M E  C E M E N T E D  
S A N D Y  C L A Y S  W E R E  T H E N  E N C O U N T E R E D  I N  3 
O F  T H E  B O R I N G S  A N D  E X T E N D E D  T O  D E P T H S  U P  

T O  30 F E E T .  T H E S E  S O I L S  W E R E  E N C O U N T E R -  

E D  A T  E L E V A T I O N S  V A R Y I N G  B E T W E E N  1800.0 
F E E T  A N D  1828.5 F E E T .  I T  A P P E A R S  T H A T  

T H E S E  S O I L S  A R E  A N  O L D  L A K E  B E D  D E P O S I T  

A N D  P R O B A B L Y  U N D E R L I E  T H E  E N T I R E  S I T E .  

T H E Y  A R E  V E R Y  H A R D  A T  T H E I R  P R E S E N T  
MO 1 S T U R E  C O N T E N T S .  

4 .  B E D R O C K  C O N S I S T I N G  O F  R E L A T I V E L Y  H A R D  

A N D  F R E S H  C O N G L O M E R A T E  W A S  E N C O U N T E R E D  

U N D E R L Y  1 N G  T H E  C E M E N T E D  G R A N U L A R  S O 1  L S  

I N  T E S T  B O R I N G  5 .  

P E N D I X  C. 

NO F R E E  G R O U N D  W A T E R  W A S  E N C O U N T E R E D  I N  T H E  T E S T  B O R I N G S  A N D  

S O I L  M O I S T U R E  C O N T E N T S  W E R E  V E R Y  L O W  T H R O U G H O U T  T H E  E X T E N T  OF 

T H I S  I N V E S T I G A T I O N .  

SERGENT, HAUSKINS & BECKWITH 
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S T R U C T U R E  NO.  6 
F O U N T A  I N  H I  L L S ,  A R I Z O N A  
J O B  No.  E71-184 

D l SCUSS l ON & RECOMME NDAT l ONS 

B E C A U S E  T H E  P R O P O S E D  D A M  I S  F O R  F L O O D  C O N T R O L  P U R P O S E S  A N D  

W I L L  N O T  R E T A l  N  W A T E R  F O R  E X T E N D E D  P E R I O D S  O F  T I M E ,  N O R M A L  

S E E P A G E  C O N S I D E R A T I O N S  W l L L  N O T  B E  A P P L I C A B L E  T O  T H E  P R O J E C T .  

E X T E N S I O N  O F  T H E  C O R E  T R E N C H  T O  S L I G H T L Y  P E N E T R A T E  V E R Y  F I R M  

C E M E N T E D  S O I L S  I S  R E C O M M E N D E D .  W I T H  T H I S  T R E A T M E N T ,  E M B A N K M E N T  

S E T T L E M E N T S  W I L L  B E  V E R Y  S L I G H T .  T H I S  W I L L  P R E V E N T  T H E  P O S -  

S I B \  L l T Y  O F  E M B A N K M E N T  C R A C K I N G  A N D  S U B S E Q U E N T  P I P I N G  D U R l  N G  

l S O L A T E D  W A T E R  R E T E N T  l O N  P E R  l O D S  D U E  T O  E X C E S S  l V E  M O V E M E N T S  

O F  T H E  F I L L .  

W A T E R  L O S S  I N  T H E  B O R E H O L E S  I N D I C A T E S  T H A T  T H E  S T R O N G L Y  

C E M E N T E D  S O I L S  A R E  L O W  I N  P E R M E A B I L I T Y .  DUE T O  T H E  S T R O N G  

C E M E N T A T I  O N  A N D  L O W  P E R M E A B I  L l  T Y ,  T H E  E M B A N K M E N T  F O U N D A T I O N  

S O I L S  H A V E  A  C O M P A R A T I V E L Y  H I G H  R E S I S T A N C E  T O  P I P I N G .  THE 

U S E  O F  S O I L S  W l T H  R E L A T I V E L Y  H I G H  R E S I S T A N C E  T O  P I P I N G  A N D  

L O W  P E R M E A B I  L l  T Y  I S  R E C O M M E N D E D  F O R  T H E  C E N T E R  P O R T I O N  O F  

T H E  E M B A N K M E N T .  A L S O ,  S I N C E  T H E  E M B A N K M E N T  S O I L S  W l L L  B E  

S U B J E C T  T O  P E R I O D I C  W E T T I N G  A N D  D R Y I N G ,  T H E  U S E  O F  C L E A N  

G R A N U L A R  S O I L S  I N  T H E  S H E L L  T O  P R E V E N T  S H R I N K A G E  C R A C K I N G  

I S  R E C O M M E N D E D .  T H E  R E C O M M E N D E D  D E T A I L S  w I L L  P R E C L U D E  P I  P -  

I N G  T H R O U G H  T H E  D A M  F O U N D A T I O N  A N D  E M B A N K M E N T  A N D  E N A B L E  

E C O N O M I C A L  C O N S T R U C T I O N  W l T H  M A T E R I A L S  A V A l  L A B L E  I N  T H E  

I M M E D I A T E  V I C I N I T Y  O F  T H E  D A M .  

A Z O N E D  E M B A N K M E N T  I S  R E C O M M E N D E D .  E M B A N K M E N T  D E T A I L S  S H O U L D  

B E  T H E  S A M E  A S  R E C O M M E N D E D  F O R  S T R U C T U R E  N O .  4 ( J O B  NO.  €70-  
1 1  178, A D D E N D U M  NO. 1, A U G U S T  18, 1 9 7 1 ) .  T H E  R E V I S E D  G U I D E  
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S T R U C T U R E  NO,  6 
F O U N T A I N  H I L L S ,  A R I Z O N A  
JOB  No.  E71-184 

S P E C  I F I C A T  I O N S  F O R  E A R T H W O R K "  P R E S E N T E D  I N T H A T  A D D E N D U M  

A L S O  W I L L  A P P L Y  T O  T H I S  P R O J E C T .  B O T H  U P S T R E A M  A N D  D O W N -  

S T R E A M  S L O P E S  S H O U L D  B E  2 H O R I Z O N T A L  T O  1 V E R T I C A L .  THE 

S T A B I L I T Y  A N A L Y S I S  O U T L I N E D  I N  A D D E N D U M  NO.  1 O F  T H E  R E P O R T  

F O R  S T R U C T U R E  NO.  7 D A T E D  JULY 13, 1971 W I L L  A P P L Y  T O  T H I S  

S T R U C T U R E .  

T H E  C O R E  T R E N C H  S H O U L D  B E  A  M I N I M U M  O F  12 F E E T  I N  W I D T H  A T  

T H E  B O T T O M  A N D  P E N E T R A T E  T H E  C E M E N T E D  S O I L S  A T  L E A S T  2 F E E T .  

I T  A P P E A R S  T H A T  O N L Y  L I G H T  R I P P I N G  W l L L  B E  N E C E S S A R Y  F O R  E X -  

C A V A T I  O N .  

R E Q U I R E M E N T S  F O R  Z O N E  I I A R E  D E S I G N E D  T O  E L I M I N A T E  M A T E R I A L S  

H I G H L Y  S E N S I T I V E  T O  P I P I N G ,  C R A C K I N G  OR T H E  D E V E L O P M E N T  O F  

H l G H  S E E P A G E  F O R C E S  D U R I N G  D R A W D O W N .  I N  P R A C T I C E ,  V I R T U A L L Y  

A L L  S O I L S  F R O M  T H E  R E S E R V O I R  A N D  M A N Y  F R O M  T H E  C O R E  T R E N C H  

E X C A V A T I O N  W l L L  M E E T  T H E S E  R E Q U I R E M E N T S .  A P P R O X I M A T E L Y  80,000 

C U B !  C  Y A R D S  O F  Z O N E  I I M A T E R I A L  ( I N  T E R M S  O F  V O L U M E  I N  P L A C E )  

I S  A V A I L A B L E  W I T H I N  T H E  R E S E R V O I R  W I T H O U T  R I P P I N G .  

R E Q U I R E M E N T S  F O R  Z O N E  I 1 1 ,  T H E  U P P E R  P O R T 1  O N  O F  T H E  D O W N S T R E A M  

S H E L L ,  W l L L  I N  N O  C A S E  B E  S U B J E C T  T O  S A T U R A T I O N  D U R I N G  T H E  L I F E  

O F  T H E  S T R U C T U R E .  A C C O R D I N G L Y ,  T H E Y  W l L L  A L L O W  T H E  U S E  O F  E X -  

C A V A T I O N  F R O M  T H E  C U T O F F  T R E N C H E S  A N D  S P I L L W A Y  I N  T H I S  Z O N E  

W H E P E  O T H E R W I S E  W O U L D  N O T  M E E T  Z O N E  I O R  I I R E Q U I R E M E N T S .  T H I S  

M A T E R I A L  W l L L  H A V E  A V E R Y  H l G H  S H E A R  S T R E N G T H  A T  M O I S T U R E  C O N -  

T E N T S  A T  O R  N E A R  O P T I M U M .  

\ I !  O I ' D E I ?  T O  A C I - I I C V C  P R O P E R  P E R M E A B I L I T Y  C H A R A C T E R I S T I C S ,  R E -  

Q U I R E l 4 E N T S  F O R  Z O N E  I M A T E R I A L  A R E  S O M E W H A T  M O R E  S T R I N G E N T .  

C\ L I M I T E D  A M O U N T  O F  M A T E R I A L S  M E E T I N G  T t H E S E  R E Q U I R E M E N T S  A R E  
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A V A I L A B L E  W I T H I N  T H E  R E S E R V O I R .  THUS, I T  W I L L  B E  N E C E S S A R Y  

T O  B O R R O W  Z O N E  I M A T E R I A L  F R O M  C L A Y E Y  S A N D  D E P O S I T S  O N  T H E  

A D J A C E N T  S L O P E S  OR R I D G E S .  

T 
O U T L E T  P I P E  

I T  I S  U N D E R S T O O D  T H A T  A  R E I N F O R C E D  C O N C R E T E  O U T L E T  P l P E  I S  

B E  I N G  C O N S  I D E R E D .  C O N C R E T E  C R A D L E - T Y P E  B E D D  I N G  B E A R  I N G  O N  

T H E  C E M E N T E D  S O I L S  I S  R E C O M M E N D E D .  I N  O R D E R  T O  M I N I M I Z E  T H E  

T H l  C K N E S S  O F  T H E  C R A D L E ,  I T  I S  R E C O M M E N D E D  T H A T  I T S  B A S E  B E  

"7 B E N C H E D  I N T O  T H E  S O U T H  S L O P E  I N  T H E  M A N N E R  S H O W N  O N  T H E  G E O -  

L O G I  c P R O F I L E  I N  A P P E N D I X  C.  T H E  B A S E  O F  T H E  C R A D L E  S H O U L D  

E X T E N D  T O  A T  L E A S T  2 F E E T  B E L O W  T H E  C O N T A C T  O F  T H E  N A T I V E  

S O I L S .  

I 
41 W I T H  T H E  B E D D I N G  R E C O M M E N D E D  A B O V E ,  S E T T L E M E N T  O F  I N C H  A T  

T H E  C E N T E R  O F  T H E  P l P E  I S  R E C O M M E N D E D  F O R  S T R U C T U R A L  A N A L Y -  

S  I S  B Y  S o l  L C O N S E R V A T I O N  S E R V I C E  P R O C E D U R E S .  BY  E X C A V A T  I NG 

T O  T H E  C E M E N T E D  S O I L S  F O R  5 F E E T  O N  E A C H  S I D E  O F  T H E  P l P E  

1 

T H R O U G H O U T  I T S  L E N G T H  A N D  R E C O M P A C T I O N ,  1 T  C A N  B E  A S S U R E D  

T H A T  E X T E R N A L  P R E S S U R E S  O N  T H E  P I P E  W l L L  N O T  B E  S I G N I F I -  

7 C A N T L Y  H I G H E R  T H A N  T H E  W E I G H T  O F  T H E  O V E R B U R D E N .  

A N D  G R A V E L  W I T H  C O N S I D E R A B L E  C O B B L E S  I S  P R E S E N T  A T  T H E  P R O -  

P O S E D  S P I L L W A Y  L O C A T I O N .  I T  I S  E S T I M A T E D  T H A T  T H E S E  M A T E R I A L S  

W l L L  R E S I S T  V E L O C I T I E S  U P  T O  A B O U T  7 F E E T  P E R  S E C O N D  W I T H O U T  

S l G N l F l C A N T  E R O S I O N .  H E A V Y  R I P P I N G  W l L L  B E  N E C E S S A R Y  F O R  T H E  

S P  l L L W A Y  E X C A V A T I O N .  B L A S T I N G  M I G H T  B E  N E C E S S A R Y  I N  I S O L A T E D  

A R E A S .  C U T  S L O P E S  O F  $ : I  A R E  R E C O M M E N D E D .  
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TEST DR l LL l NG EQU 1 PMENT & PROCEDURES 

D R I L L I N G  E Q U I P M E N T  T R U C K  M O U N T E D  CME-55 D R I L L  R I G S  P O W E R E D  

W l T H  4 OR 6 C Y L I N D E R  F O R D  I N D U S T R I A L  E N G I N E S  A R E  U S E D  I N  A D -  

V A N C I N G  T E S T  B O R I N G S .  THE 4 C Y L I N D E R  A N D  6 C Y L I N D E R  E N G I N E S  

A R E  C A P A B L E  O F  D E L  I  V E R  I N G  A B O U T  4350 A N D  6500 F T .  L B S .  T O R Q U E  

T O  T H E  D R I L L  S P I N D L E ,  R E S P E C T I V E L Y .  T H E  S P I N D L E  I S  A D V A N C E D  

W l T H  T W I N  H Y D R A U L I C  R A M S  C A P A B L E  O F  E X E R T I N G  12,000 P O U N D S  
D O W N W A R D  F O R C E .  D R I L L I N G  T H R O U G H  S O I L  O R  S O F T E R  R O C K  I S  P E R -  

F O R M E D  W l T H  6$" 0 .D.  3&11 I .D. H O L L O W  S T E M  A U G E R  OR 4$11 C O N -  

T I N U O U S  F L I G H T  A U G E R .  C A R B I D E  I N S E R T  T E E T H  A R E  N O R M A L L Y  U S E D  

O N  T H E  A U G E R  B l T S  S O  T H E Y  C A N  O F T E N  P E N E T R A T E  R O C K  OR V E R Y  

S T R O N G L Y  C E M E N T E D  S O 1  L S  W H l  C H  R E Q U I R E  B L A S T I N G  OR V E R Y  H E A V Y  
E Q U I P M E N T  F O R  E X C A V A T I  O N .  W H E R E  R E F U S A L  I S  E X P E R  I E N C E D  I N  

A U G E R  D R I L L I N G ,  T H E  H O L E S  A R E  S O M E T I M E S  A D V A N C E D  W I T H  T R I C O N E  

G E A R  B l T S  A N D  r\n\l R O D S  U S I N G  W A T E R  OR A I R  A S  A  D R I L L I N G  F L U I D .  

S A M P L I  N G  P R O C E D U R E S  D Y N A M I  C A L L Y  DR l V E N  T U B E  S A M P L E S  A R E  
U S U A L L Y  O B T A I N E D  A T  S E L E C T E D  I N T E R V A L S  I N  T H E  B O R I N G S  B Y  T H E  

ASTM D l 5 8 6  P R O C E D U R E .  T W O  I N C H  0.D.  1 -3/811 1 .D. S A M P L E R S  A R E  

U S E D  I N  M A N Y  C A S E S  T O  O B T A l  N  T H E  S T A N D A R D  P E N E T R A T I O N  R E -  
I I 

S I S T A N C E .  U N D I S T U R B E D "  S A M P L E S  O F  F I R M E R  S O I L S  A R E  O F T E N  

O B T A I N E D  W I T H  3'' O.D. S A M P L E R S  L I N E D  W I T H  2 . 4 . 2 "  1 .D. B R A S S  

R I N G S .  D R I V I N G  E N E R G Y  I S  G E N E R A L L Y  R E C O R D E D  A S  T H E  N U M B E R  O F  

B L C W S  O F  A 1 4 0  P O U N D  30 I N C H  F R E E  F A L L  D R O P  H A M M E R  R E Q U I R E D  
T O  A D V A N C E  T H E  S A M P L E R S  I N  6 I N C H  I N C R E M E N T S .  H O W E V E R ,  I N  

S T R A T  I F l E D  S o l  L S  DR l V l  N G  R E S I S T A N C E  S O M E T I M E S  I S  R E C O R D E D  I N  

2 OR 3 l N C H  I N C R E M E N T S  S O  T H A T  S O I L  C H A N G E S  A N D  T H E  P R E S E N C E  

O F  S C A T T E R E D  G R A V E L  OR C E M E N T E D  L A Y E R S  C A N  B E  R E A D 1  L Y  D E T E C -  
T E D  A N D  R E A L  l S T  l C  P E N E T R A T  I O N  V A L U E S  O B T A  l N E D  F O R  C O N S  I D E R A -  

T l O N  I N  D E S I G N .  T H E S E  V A L U E S  A R E  E X P R E S S E D  I N  B L O W S  P E R  F O O T  
I I 

O N  T H E  L O G S .  U N D I S T U R B E D "  S A M P L I N G  O F  S O F T E R  S O I L S  I S  S O M E -  

T I M E S  P E R F O R M E D  W l T H  T H I N  W A L L E D  S H E L B Y  T U B E S  (AsTM ~ 1 5 8 7 ) .  
W H E R E  S A M P L E S  O F  R O C K  A R E  R E Q U I R E D ,  T H E Y  A R E  O B T A I N E D  B Y  NX 
D I A M O N D  C O R E  D R  t L L I  N G  (ASTM 02113).  T H E  T U B E  S A M P L E S  A R E  

L A B E L E D  A N D  P L A C E D  I N  W A T E R T I G H T  C O N T A I N E R S  T O  M A I N T A I N  

F I E L D  M O I S T U R E  C O N T E N T S  F O R  T E S T I N G .  W H E N  N E C E S S A R Y  F O R  

T E S T I N G ,  L A R G E R  B U L K  S A M P L E S  A R E  T A K E N  F R O M  A U G E R  C U T T I N G S .  

C O N T I  N U O U S  P E N E T R A T I O N  T E S T S  C O N T I  N U O U S  P E N E T R A T I O N  T E S T S  
A R E  P E R F O R M E D  B Y  D R I V I N G  A  2 ' '  0 .D.  B L U N T  N O S E D  P E N E T R O M E T E R  

A D J A C E N T  T O  O R  I N  T H E  B O T T O M  O F  B O R I N G S .  T H E  P E N E T R O M E T E R  

I S  A T T A C H E D  T O  I-5/811 0 . D .  D R I L L  R O D S  T O  P R O V I D E  C L E A R A N C E  

A N D  M I N I M I Z E  S I D E  F R I C T I O N  S O  T H A T  P E N E T R A T I O N  V A L U E S  A R E  A S  

N E A Q L Y  A S  P O S S I B L E  A  M E A S U R E  O F  E N D  R E S I S T A N C E .  P E N E T R A T I O N  
V A L U E S  A R E  R E C O R D E D  A S  T H E  N U M B E R  O F  B L O W S  O F  A  140 P O U N D  30 
I N C t I  F R E E  F A L L  D R O P  H A M M E R  R E Q U I R E D  T O  A D V A N C E  T H E  P E N E T R O M -  

E T E R  I N  O N E  F O O T  I N C R E M E N T S  OR L E S S .  

B O R I N G R E C O R D S  D R I L L I N G  O P E R A T I O N S  A R E  D I R E C T E D  B Y  O U R  

F I E L D  E K G l  N E E R  OR G E O L O G I S T  W H O  E X A M 1  N E S  S O I L  R E C O V E R Y  A N D  

P R E P A S E S  B O R I N G  L O G S .  S O I L S  A R E  V I S U A L L Y  C L A S S I F I E D  I N  A C -  

C O R D A N C E  W I T H  T H E  U N I F I E D  S O I L  C L A S S I F I C A T I O N  S Y S T E M  (ASTM 
~2497) W l T H  A P P R O P R I A T E  G R O U P  S Y M B O L S  B E  I N G  S H O W N  O N  T H E  

L O G S .  
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UNIFIED SOlL CLASSIFICATION SYSTEM 
Soils are v isual ly  cla.ssified by the Uni f ied Soil Classi f icat ion system on the boring logs presented in  th is report. 
Grain-size analysis and Atterberg Limits Tests are often performed on selected samples to a id in  classif ication. 
The c lassi f icat ion system i s  br ief ly  outl ined on th is chart. For a more detai led descript ion of the system,see "The 
Uni f led Soil Classi f icat ion System" Corp of Engineers, US Army Technical Memorandum No. 3-357 (Revised Apr i l  
1960) or ASTM Designat ion: D2487-66T. 

PLASTICITY CHART 

7 

- 
a 

'1 

1 

9 

LIQUID LIMIT 

DEFINITIONS OF SOlL FRACTIONS 

I SOlL COMPONENT I PARTICLE SIZE RANGE I 

I 

MAJOR DIVISIONS 

"1 (Llquld Llrn~t Less Than 50) 

SILTS OF HIGH PLASTICITY lnorgan~c st Its. micaceous or dlatoma- 

( L ~ q u ~ d  L ~ r n ~ t  More Than 50) MH ceous s l ~ t y  SOIIS, elastic s l ~ t s .  

CLAYS OF LOW PLASTICITY lnorganlc clays of low to med~um plas- 
CL t ~ c ~ t y ,  gravelly clays, sandy clays, silty 

(Llquld L~rn l t  Less Than 50) clays, lean clays. 

CLAYS OF HIGH PLASTICITY lnorgan~c clays of hlgh plastlclty, fat 
(L lqu~d  Llrntt More Than 50) CH' clays, sandy clays of hlgh p last~c l ty .  

C O l ~ t ~ l f ? ~  
Grnvcl 

Coarse gravel 
Fine gravel 

Sand 
Coarse 
Med i um 
Flne 

Fines ( s i l t  or clay) 

111 

Above 3 in. 
3 in. to No. 4 sieve 
3 in. to  % in. 
% in. to No. 4 sieve 
No. 4 to No. 200 
No. 4 to No. 10 
No. 10 to No. 40 
No. 40 to No. 200 
Below No. 200 sieve 

GRAPHIC 
SYMBOL 

0 

1 

NOTE: Coarse gralned sol ls  wl th between 596 & 12% passrng the No. 200 sleve and f lne gralned so l ls  w l th  l lm l ts  
p lot t lng In the hatched zone on the plastrc l ty  chart to have double symbol. 

I 
SERGENT, HAUSKINS & BECKWITH 
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I 

Well qraded qravels, gravel-sand mixtures, 
or sand-gravel-cobble mixtures. 

Poorly graded gravels, gravelsand rnlx- 
tures, or sand-gravel-cobble mlxtures. 

SI l ty  gravels. gravel-sand-SI I t  mixtures. 

Clayey gravels, gravel-sand-clay mlxtures. 

Well graded sands, gravelly sands. 

Poorly graded sands, gravelly sands. 

GROUP 
SYMBOL 

- 
2 

u r  
2 o 
g % 
n 6 
w t  

g g 
2 2 
2 E 
g .g a m 
0 
0 5 
f 

2 
r m  

e S 
o ; z0 

"- 2 

TYPICAL NAMES 

L ~ m l t s  plot below 0 0 

SANDS WITH "A" line & hatched zone s, sand-SI I t  mtxtures. 
FINES on p l a s t l c ~ t y  chart 

(More than 12 % passes Llrnlts plot above 
No. 200 s ~ e v e )  "A" line & hatched zone 

on p l a s t ~ c ~ t y  chart 

SILTS OF LOW PLASTICITY 

m 
a' 
ur 2 
bu r  
0 w 
0 .  

V ) r  o 

> : m .  
a a $  
6 - u r  g 

S c 
0 0 
m; - u 

p "- 

$; 
$ z 
0~ .,- 
0 6 

g x z  
5s: 

CLEAN GRAVELS GW 
[Less than 5 %  passes No. 200 sleve) 

GP 

GRAVELS WITH 
FINES 

(More than 12 % 
Passes No. 200 sieve) 

Llrnlts plot below 
"A" line & hatched zone GM 

on p las t~c l t y  chart 

Llrnlts plot above 
"A" line & hatched zone GC 

on plastlctty chart 

CLEAN SANDS 

(Less than 5 %  passes No. 200 s e ~ v e )  

- " 1 

a o  o o c  
O O O * 

0 0  0 0 0  

. * * . .  

. . * . a  

SW 

SP 
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"3% ps 

6 

0 

2' 
c 
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L O O S E  

.- 

I 

- 
0 
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VISUAL CLASS~F~CATION 

V) u 1814 '  

60; 

SAND & GRAVEL, S O M E  

C O B B L E S ,  F A I R L Y  W E L L  

G R A D E D ,  N O N P L A S T I  C, 
G R A Y  

CLAYEY SAND & GRAVEL, 
SOME C O B B L E S ,  F A  I R L Y  
W E L L  G R A D E D ,  M O D E R A T E  

C E M E N T E D ,  S T R A T I F I E D ,  

LOW T O  M E D I U M  P L A S T I C  

I T Y ,  W H l  T E  TO G R A Y  

S ILTY  CLAY, S O M E  S A N D  

G R A V E L ,  S L I G H T L Y  T O  
M O D E R A T E L Y  L  I ME CEMENT 
E D ,  LOW T O  M E D I U M  P L A S  

T I C I T Y ,  W H I T E  T O  L I G H T  
BROWN 

- --- - 
S T O P P E D  A U G E R  A T  2 4 s '  
S A M P L E R  R E F U S E D  A T  2.5'1 

I 
I 
I 

SERGENT. HAUSKINS & RECKWITH 

R.:Fi; Xs , 88 i :.p;.*y ---- - .p. a::, 9'r I .: 0 . :  - s 5 O/O " - - - : -- -- 
5 , .. . ... 

e . 0  '::?: ---I ~x_l_T__ - .. . , I - - ' ----,-- LGW- 

3 0 0  

I 

: 

0-I , D o e  m - 2  2 $ =  

JI Fl 

U 
c _ L -  
;o" 
c c n  

- -- : .?:;a$.; I  I  - 1 i I 
--- / ::. . 

2 
; e E  

a 2 . i  
:br 

0-1 ?a 

- 

sc. ,u. 
-- ---I . .&:6. - : - -- ----:----+- -- -- --I-~ 

. . : 0.. -: 1 -j-- _I- 

-"! 1 0  , ! .... ~ ~ - - ' 5 0 / 1  "-:( N O-/-R-E_c-O-VE R-YI ----.-. 
4 1 : i 

H A R D  
-- --_ 

1 

- 
H A R D  

F 

+ -- 
25 ---- s 703 ----. :. : - ----7 - - ----- 

- -  - 1 
, !  I - 1 - -  - -  

7 - -  - - 1  - -- I 

t ---I ----I-- 
- 

- -- / / I  - -___  _ _  
--- --I 

I -- --- I 
' ---I--c-- --- 

30 -- -- -- - _- -  i_-- ,____. i :--- __ i 7--7-- 
I - - I i-- I --; ---- f 

I 
I - I -- I - -- 1 ---71---( I---- -- 

----r---l-- 
----I--- 

- - 
A .  
," = >  

~a o o 

f 
r' 
- 

HI 

? 

- e 
a 

2~ 5 2  

--- I I I --_I 

-.---! I 
i f ;---.I---+ /-+- ___i i---. 

1_ -.. !-- J \I_____ 1 

I 
i 

' I !  I --- ? J - 1 _ _ _  _ I  

- - I 1 I -I-- -- ----- 
I I - - -. 

i 
1 

1 I -- I I l l  

I 

I - -- 
I 

I 

- ;--- I  - --- -- -- --  - _  / 
/ - ---- -- - --- ' I I 

/ I 1  1 - 1  ----:  I--- 
I 

I - - 
-- I I 1 - - I  

- ---- I--- - i---- 
I 

--- - ____' _ 
1 -. I--- 

1 -- 
1 - - / - -  - -- ----( '.\I- ..---.". 
I I I I ' I 

I 
f 

1 
I - I---- i ----- - - - _ - I  ____  

I - - i I 
I- ---- 
I 

- - -- I -- - 

-3 c 

$ ?  
:a, 
6% 

L 

I SAMPLE! T Y P E  
A - Auger  cuttings. B - B I O C C  somot+ ,  < ?'.P,. . 7 C ' , n  , * 

- e 
a 

1 
RIG T Y P E  CME -55 
BORING TYPE 6$" H O L L O W  S T E M  A U G E R  

0 - .- - - SURFACE ELEV. 

a:: 

; 0 4  
5 ;  5 :  

t.u - L 

ac 
- 0 ;  - L* 

DATUM T O P O  



e*l 

PROJECT F O U N T A  I N H I  L L S - S T R U C T U R E  NO.  6 LOG OF TEST GQD?1NG NO. 2 
J o B N O . E 7 1 - 1 8 / r  DATE 7-17-71 

RIG T Y P E  CME-55 
BORING T Y P E  6&" H O L L O W  S T E M  A U G E R  

.- .- - .". 

& 

- 5  
E ?  

6 ;  
? 
z u  -. 
0 0 
j a  

- - 
2 ;  
; u  
C L  0 0 

?a 
O J  

SURFACE E L E V .  

D A T U M  . 
REMARKS 

* 

z.? 
0 u m u  

0 ,  
c 
; 2  
D U  

; 'c + m 

XLL E -. $ 
- b r  

* 6 0  - 
O D =  

Z l I  

1814 '  
T O P O  

VISUAL CLASSIFICATION 

S I L T Y  SAND & GRAVEL, 
C O N S  I D E R A B L E  C O B B L E S ,  
F A I R L Y  W E L L  G R A D E D ,  
N O N P L A S T I C  T O  L O W  

P L A S T I C I T Y ,  G R A Y  

CLAYEY SAND & GRAVEL, 
F A I R L Y  W E L L  G R A D E D ,  

M O D E R A T E L Y  L I M E  CE'  
M E N T E D ,  L O W  T O  M E D I U M  1 
P L A S T I C I T Y ,  G R A Y  I 
S ILTY CLAY, S O M E  S A N D ,  1 
T R A C E  O F  G R A V E L ,  M O D -  

E R A T E L Y  L  l ME C E M E N T E D ,  

L O W  T O  M E  D  1 U M  P L A S T  I C' 

i 
I T Y ,  G R A Y  T O  W H I T E  

I 
I 

S T O P P E D  A U G E R  A T  244 '  
S A M P L E R  R E F U S E D  A T  

25 t5&" 

i 
I 

I 
I 

i 

I 

L O O S E  
-- -. - 

-s ~ o / o " ( N o - R E C O V E R - Y )  - 

- - -- - -- 

I - --_ ' _--- -f  - - D R Y  

* -- ~ s c - -  H A R D  

"w 

_ _  _ ,____- -  

"% 
I 

-@ I SERGENT, HAUSKlNS & BECKWITH 
A - Auger cutt tngs. B - Block sample 

3 5 - 2" O.D. 1.38" I.D. tube rumple. C O " > U L I I W G  3 0 1  11-0 I n u C O I I  I w lmr.  l r l . \  
. - 0 1 * 1 .  . . i * C  ,,.., . I, ..,0 

1 1  7" n,n. 7 47" I D. tub- 5 n m ~ I c .  I  A-"; 

1 

1 

v 

"9 

7 

"1 

2 
a 

$ 
vr 

- 
a 
h 

-0 
a 

5 
vr 

30 

-- 
I 
I - - -  - I-' 

_I_-j__.. __ - _  
- -- / * I  i I 

/ -- - --- 
I 

- - - - - - -  I _:--- 
I _ __-_ -__ ' -__-_ _ _ _ _ I -  

I I 
I I I ! -- - - -- - -- 

I I I 1 
-- - I I - .  -- - --{-'--. ; L 

- - -- - --- L 
I ----J----- 

-- I i - _ - - - i - - . . - . - i - l  

, I ---- -. -. ---- i --- 4.- I- 
l l i  

. - -  - -- i : ---+'-~E 
I I \ I 

- --:IF/.--. -- 

-- 
I I - - -  -- - - -- 

1 1 
- - -  - 1 -- - - -- -- - 

I - - - - ---- !-- -- 
, 

I I 
- - - - - - -- -- -- 

I 
I -_ - -. --I.:_-- 

I I i _-_ _ ,_-_em__ 

- -.. -- - - - .--- --- 
I 

I _ _ - ____(  -- I 
- --  

t 

- - -- I 
-. - - - - ---- - -- 

I 

- 
0 

5 
2 
0-1 

-7 
1 

m e 0  
3 o u  
O Z C  
0  
C L C  
z 
c c m  
0 0 0  
u a ~ r  

,. 
C . 

I - - -. - -- -- - , - - - --- - 
t i - -. - - -. - 

G R O U N D W A T E R  
L 

- 
2 

I 

5 
a 
0 
n 

SAMPLE T Y P E  



L-J G R O U N D  WATER 
I 

S A M P L E T Y P E  
I 

A - Auger cuftsngs. 8 - Block sample  
, SERGENT, HAUSKlNS & BECKWITH 

Y O I J E  S - 2" O.D. 1.38" 1.0. tube sample. 
CO*'",.'*b ,",I .*0 .0 ,  *0.11<,* I*C1*. , . \  
- -11*1 .  . .L.C\...l . I, P.5" 

1 . , , < \ - 7  - , . , ! * I  7. , \ "  ., 3 "  I 
,'I -- 



L-A GROUND 'WATER 
I 

SAMPLE T Y P E  
I 

A - Auger cuft ings. B - Block sample 
; SERGENT, HAUSKINS & BECKWITH 

S - 2" O.D. 1.38" I.D. tube sample. -@, C O - \ ~ ~ I ~ . . C  . . .(I,wIx 

. \n,r ...o .,.t.,rL+l rousorrl,... . r..r...vr.\ ,, ...,, 
U - 2" O.D. 7.12" I .D .  tubo sampln.  

I / . .  
I A -7 



7 
PROJECT F O U N T A  I N H I  L L S - S T R U C T U R E  NO. 6 BOG Ok 'REST 6 0 R i 8 6  NO. 5 
J O B N O .  E71-184  DATE 8-26-71 

R I G  T Y P E  CME -55 
BORING T Y P E  6&" H O L L O W  S T E M  A U G E R ,  TR I C O N '  

ELEV .  1840 ' G E A R  B I T  & NX 
T O P O  D I A M O N D  C O R E  

R E M A R K S  V I S U A L  C L A S S I F I C A T I O H  
1 
I 

.- -. . - 
- - -- - -- D R Y  

- - -  - -  H A R D  
1 

---- - - -- - 
! 

S l LTY SAND & GRAVEL, / C O N S  I D E R A B L E  C O B B L E S ,  

F A I R L Y  W E L L  G R A D E D ,  
M O D E R A T E L Y  T O  S T R O N G L Y  

L  l ME C E M E N T E D ,  S T R A T  I - 
F I E D ,  LOW P L A S T I C 1  T Y ,  

W H I T E  

I - 
B E G I N  I R I C O N E  @ 1 3 ' '  - 2 CLAYEY SAND & GRAVEL, 

C O N S  l D E R A B L E  C O B B L E S ,  

F A I R L Y  W E L L  G R A D E D ,  

NX C O R E  @ 153'  C E -  
M E N T E D ,  S T R A T I F I E D ,  

G R A Y  
4 

D R Y  CONGLOMERATE, F R E s H , 1 
U N F R A C T U R E D ,  M O D E R A T E L Y  

H A R D ,  L I G H T  G R A Y  

20-_ - 90 
I 

I I 

GROUND WATER I 

SAMPLE T Y P E  I 
I SERGENT, HAUSKINS & BECKWITH 

A - Auger cuttrngs. 6 - Block sample ....................................... ......................... S - 2" O.D. 1.38" I.D. tube sample. 
1 '  7" p . 9 .  17" 1.n. t , ,hP T n m r . ~ r ,  I ,4 -R 



v 
PROJECT F O U N T A  I N H I  C L S - S T R U C T U R E  N O .  6 LOG Q k  BEST CORBNG XQ. 6 

u GROUt<D WATER 
I 

r 
I SAMPLE T Y P E  

"1 

D E P T H  

= E 
&'Q 
-.; 
p ;  -. 
2; 

"1 
1 

\ 

II 

'7 

7 

- 

"1 
4 

"1 

"I 

'1 

"91 

JOB 

- 
3 ,. - .= 
r 
a 
n 
o 

U C C q  

RIG T Y P E  CME -55 
BORING T Y P E  6h1' H O L L O W  S T E M  A U G E R .  TR I C O ' L  
SURFACE ELEV.  1840 '  G E A R  B I T  & N/\i 

; SERGENT, HAUSKINS & BECKWITH 

0 

5 

10 

15 

20 

25 

NO. F7 1 - 1  84 D A T E A - 3 1  - 9-2-7 '  

DATUM T O P O  

R E M A R K S  

:i 0 1,'E 

D A T E  

D I  A V O N D  C O R E  

VISUAL C L A S S I F I C A T I O N  

5 - 2" O.D. 1.38" I.D. tube somple. 

A - Auger  cut t ings .  B - B l o c k  sample  

.... 
i ..;;.:". , :-. -... n. .. . ..\-, - - 

.C.... ;. - 

. : C'.. I --- 

.::.- '. -- -- - 
3 -- .? 5 ..a - - - - -  

11 ..*?..; - x s  50/4 - - .---. _---.-- 
:r'.:;~ f - - - - - -- ::c.:: 1 
.P : 0. - - --- , - - - -- -:-.:.-. . . I 

. :--0. : - _ _ $ -  LGP- 
- .. . .. . 

1 1 --- I 
i---- 

- --- - - - - -- 
I----- -.. .. 

: .-. c: - - - - * - - - -- - --- 
-c ... . ..: ... - - - - - - - -- i -- . ..c-: . , ... . .. 
. - 3  .'T *?:.-.:. B E G I N  T R I C O N E  
;' 'C.. 

- ..,.'. : %. . B E G I N  - N X - C O R E  

NX , 80  8 0  ' - - - -  
--- - -- .- 

- - 4 0 - I  85 -  
-- 

1 
- NX - -  40  - 85 - --- .-- , 

-; -GP - 
30 -70-'-- - I 

30 ' 7 0  
B E G I N  T R ~ C N E  

I 

.,m I-!?. - - -+ - - -- ".,-... .. :'y :;. 
p:;.o: - 9  -- - -- 
".O'., . . 

a ...:,. 8 - :- - G w  

. ? e m  
2" 
: : 2  
z o - "  
c c n  
0 0 0  
vnar 

-@, ( O " \ Y L I I . G  5nlr A h 0  l a k , k o . T . r w  r *c i l l t .%  ...* I*#. . .L.C..Y.+. . ,I Ll .0  

U - 3" O.D. 7.42" I.D. tube r o m p l r .  
, , .  

1 A-c ,  

5 v 
5 
O J  

2 
a 

v, 

D R Y  

H A R D  

@ 134' 

@ 1 5 '  

@ 2 4 '  

30 

35 

>- 
I- 

w  
W 
v w o 

a o w a 3 a  

S l LTY SAND & GRAVEL, 
C O N S  l D E R A B L E  C O B B L E S ,  

P O O R L Y  G R A D E D ,  S T R O N G L Y  

L I M E  C E M E N T E D ,  L O W  I 

P L A S T I C I T Y ,  W H I T E  T O  
I 

T A N  

I 

1 

I 
I 

I 

I 

SAND, GRAVEL & COBBLES, 
S O M E  S I L T ,  P O O R L Y  
G R A D E D ,  S U B R O U N D E D ,  

M O D E R A T E L Y  T O  S T R O N G L Y  

L I M E  C E M E N T E D ,  L O W  

P L A S T I C I T Y ,  G R A Y  
I 

I 

SAND & GRAVEL, T R A C E  O F  

C L A Y ,  W E L L  G R A D E D ,  S U B -  

- 

*.?::@: - G o - - *  -- -- 
:-.::,:; . . 

*- :; - 

- -  - i - -  - -- 
- - A --- 1 ---- -- 

I . - - -- --. 
- 

I - -- - -. - 
i 

. { - -  
1 - 
1 

I - 
-- 

I 
- - -  

6 

I 

- 

W I -  
z 

= - W E E  
u w 3 

C r K U E I - C  
w o w w < w  

a 
a 

--O 
a 

v, 

R O U N D E D ,  L O W  P L A S T I  C I T Y ,  
R E D D I S H - B R O W N  

N O T E :  F E W  M O D E R A T E L Y  

L  l M E  C E M E N T E D  L A Y E R S  
- - - - - - - - -- --- - - 

b 2 
c 0 

- -  : 
~ b s  
:*a 
m i :  

2,; 
i j 29  

S T O P P E D  G E A R  B I T  A T  314' 

I 
I 

I 
I 

I 
I 



S T R U C T U R E  NO.  6 
F ~ U N T A I N  H I L L S ,  A R I Z O N A  
J O B  N o .  E 7 1 - 1 8 4 .  

LOGS OF TEST P I T S  

S A N D  & G R A V E L ,  C O N S  I D -  

E R A B L E  C O B B L E S  & B O U L D E R S ,  

W E L L  G R A D E D ,  S U B A N G U L A R ,  

N O N P L A S T I  C, T A N  S  

S A N D  & G R A V E L ,  C O N S  I D -  

E R A B L E  C O B B L E S  & B O U L D E R S ,  

S O M E  S I L T ,  W E L L  G R A D E D ,  

S U B A N G U L A R ,  N O N P L A S T I C ,  

T A N  S  

S  l L T Y  S A N D  & G R A V E L ,  

C O N S  l D E R A B L E  C O B B L E S  & 
B O U L D E R S ,  G E N E R A L L Y  W E L L  

G R A D E D ,  S U B A N G U L A R ,  N O N -  

P L A S T I C ,  B R O W N  S  

S A N D  & G R A V E L ,  C O N S  I D E R -  

A B L E  C O B B L E S  & B O U L D E 8 5 ,  

P O O R L Y  G R A D E D ,  S U B A N G U -  

L A R ,  N O N P L A S T I  C, T A N  S  

GW-GM S A N D  & G R A V E L ,  S O M E  C O B -  

B L E S ,  B O U L D E R S  & S I L T ,  

W E L L  G R A D E D ,  S U B A N G U L A R ,  

N O N P L A S T  I C, B R O W N  S  

S A N D  & G R A V E L ,  S O M E  C O B -  

B L E S  & O O U L D E P S ,  W E L L  

G R A D E D ,  S U B A N G U L A R ,  

N O N P L A S T  I C, T A N  S  

I 
SERGENT, HAUSKINS t3 BECKWITH 

- 
TO*.UL.1*" .OIL .*PI I0"""A.I." ,*.I",.". - .  . .  . , . . ' , . .  . , A- I ( - '  



S T R U C T U R E  N O .  6 
F O U N T A I N  H I L L S ,  A R I Z O N A  
J O B  N o .  E71-184 

LOGS OF TEST P I T S  

6 0-oL - ~ 2  I GM-GW S A N D Y  G R A V E L ,  S O M E  S I L T ,  

C O B B L E S  & B O U L D E R S ,  G E N -  

E R A L L Y  W E L L  G R A D E D ,  S U S -  

A N G U L A R ,  L O W  P L A S T I C I T Y ,  

T A N  S 

S I L T Y  S A N D  & G R A V E L ,  

C O N S I D E R A B L E  C O B B L E S  & 
B O U L D E R S ,  G R A V E L  W E L L  

G R A D E D ,  S A N D  S K I P  

G R A D E D ,  S U B A N G U L A R ,  

N O N P L A S T  I C, L  I G H T  B R O W N  S 

S A N D Y  G R A V E L ,  C O N S 1  D E R -  

A B L E  C O B B L E S  & B O U L D E R S ,  

G E N E R A L L Y  W E L L  G R A D E D ,  

S U B A N G U L A R ,  N O N P L A S T  I  C, 

T A N  S 

S A N D Y  G R A V E L ,  S O b I E  S I L T ,  

C O B B L E S  & B O U L D E R S ,  

G E N E R A L L Y  W E L L  G R A D E D ,  

S U B A N G U L A R ,  N O N P L A S T I  C, 

T A N  S  

C L A Y E Y  S A N D  & G R A V E L ,  

S O M E  C O B B L E S  & B O U L D E R S ,  

G E N E R A L L Y  W E L L  G R A D E D ,  

S U B A N G U L A R ,  M E D I U M  P L A S -  

T I C I T Y ,  B R O W N  S 

I -m SERGENT, HAUSMlNS & BECKWITH 
- - 1  1 1 , 1 1 7  .. .. I . .  ' - - - .  



S T Q U C T U R E  N o .  6 
F O U N T A I N  H I L L S ,  A R I Z O N A  
J O B  No. E71-184  

LOGS O F  TEST P I T S  

S A N D Y  G R A V E L ,  S O M E  S I L T ,  

G R A V E L  & B O U L D E R S ,  

G E N E R A L L Y  W E L L  G R A D E D ,  

S U B A N G U L A R ,  N O N P L A S T  I C ,  

B R O W N  T O  L I G H T  B R O W N  S 

S A N D Y  G R . A V E L ,  S O M E  S I L T ,  

C O B B L E S  & B O U L D E R S ,  

G E N E R A L L Y  W E L L  G R A D E D ,  

S U B A N G U L A R ,  N O N P L A S T  I C, 

T A N  S 

I 
SERGENT, HAUSKINS & BECKWITH 

CO*."LII*O .01L 1-0 .OY..*.ID" I*01*..". 
..<..W8. . . , A 0  .,... . , . A - 1 7 





Client: 

Date 

Project S T R U C T U R E  N O .  6 

F O U N T A I N  H I L L S ,  A R I Z O N A  

Mater ia l  

SERGENT, HAUSKINS R BECKWITII  



Client: 

J O ~  NO. E71-184 Date  

Project S T R U C T U R E  N O .  6 

SERGENT, H A l J S K l N S  h RECKWITI+ 



I 
I SERGENT, HAUSKINS & BECKWITH -ml CONSULTINO 501L AND FDUNDITlOH <NCINLLIIS 

P W O E N I I  . F l l l i S I A P F  . LL P A 5 0  

I 



, ELEVATION ' . 



DENS I TY 

DETERMINATIONS 



SERGENT, HAUSKINS & BECKVkl/TH C O N ~ U L T I N G  S O I L  A N D  F O U N D A T ~ O N  E N G I N E E R S  

A P P L I E D  S O I L  M E C H A N I C S  . E N G l , . E E R l N G  G E O L O G Y  . M A T E R A L S  E N G I N E E R I N G  
, - - ~  - -  
t 

B .  D W A I N E  SERGENT. P .E  

DALE V .  BEDENKOP.  P.E. 

J O H N  8 .  H A U S K I N S .  P.E 

ROBERT D .  BOOTH.  P.E. 

GEORGE H R E C K W I T H .  P.E 

BRUCE J. LEISER.  P.E.  

JOB N o .  E73-49 

S U B M I T T E D  H E R E W I T H  A R E  T H E  R E S U L T S  O F  F I E L D  D E N S I T Y  T E S T S  

P E R F O R M E D  A T  T H E  A B O V E  R E F E R E N C E D  P R O J E C T  O N  J U N E  1, 1973. 

S H O U L D  A N Y  Q U E S T  I O N S  A R I S E  C O N C E R N I N G  T H E S E  T E S T S ,  P L E A S E  

D O  N O T  H E S I T A T E  T O  C A L L .  

R E S P E C T F U L L Y  S U B M I T T E D ,  

R E P L Y  T O :  3940 W. C L A R E N D O N .  P H O E N I X ,  A R I Z O N A  85019 

P H O E N I X  F L A G S T A F F  E L  P A S 0  A L B U Q U E R Q U E  

(602 272-6848 (602) 774-4433 (915) 772-3088 (505) 344-9940 



I SERGET\dT, HAUSKINS & BECKW'( i.-l C O N S U L T I N G  S O I L  A N 0  F O U N D A T I O N  E N G I N E E R ' S  
M A T E R I A L S  T E S T I N G  L N G I N E E H S  

d 

1' E N G I N E E R I N G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  

-- t -- 

O U A L I T Y  C O N T R O L  F I E L D  E X P L O R A T I O N  

FIELD DENSITY TEST DATA 
D A T E  7-9-73 

P R O J E C T  S T R U C T U R L  N o .  6 JOB NO. 
E73 -49  

L O C A T I O N  FOIJIJTA I 1.1 1-1 I L L S ,  A K  I Z O N A  

12031 N O R T H - C O L O N Y  DR I V E  

C L I E N T  I ! ? l  c o  O r  ~ K ~ Z O N A ,  I N C .  
A D D R E S S  - F O U N T A  I N  H I  L L S ,  A R  I Z O N A  85268 

ARCHITECT /ENGINEER CONTRACTOR 

REQUESTED BY R O G E R  T U L K  PERFORMED B Y  ~ H ~ / G D S  

M A T E R I A L  N A T I V E  B O R R O W  

P H O E N I X  

(602) 272-6848 

D A T E  O F  
1 T E S T  

6-1-73 

6-1 -73  

FLAGSTAFF 

( 602) 774-4433 

A L B U Q U E R Q U E  

( 5 0 5 )  344-9940 

T E S T  
L O C A T I O N  

1 

! 
L 

1 

-i 
1 

I T E S T  
1 

1 3 1 ~ ~ ~ -  6 8 , . -  

6; ! 1 ' 0 " -  
-- 

i 6" 

- 

M O i S T U R t :  
C O N T E N T  

-- 

- 

6' j.i O F  ' - S T A T I O N  3SCG 

I O F  D A M  - S T A T I O N  64-50 -- 

- -. - -- --- 
I 

- 

. .  . *  

D P Y  
D E N S I T Y  

-- 

- 

- 

. . . . . ... - - -. -- 

1 

"3 D R Y  W T .  

6 . 1  

.- 

-- - 

"- 

'D","YX 
L B S , ' C U . F T .  

139 .5  

.. 

C U R V E  

- 

- 

- 

~ 

-- 

D E N S I T Y  

102.2 

- 

- 

H 

1 

.- - - - - - - - - -. - - 

- 

. - - 



SERGENT, HAUSKINS & BECKWI? H C O N S U L T I N G  S O I L  A N D  F O U N D A T I O N  E N G I N E E R S  

' I  1 A P P L I E D  S O I L  h l E C H A N l C S  O E N G I N E E R I N G  G E O L O G Y  o M A T E R I A L S  E N G I N E E R I N G  
- - -  

T 
B DVJAINE SERGENT, P.E. 

D A L E  V .  BEDENKOP. P.E. 

J O H N  8 .  HAUSKIIVS. P.E. 

ROBERT 0 .  BOOTH.  P.E. 

GEORGE H .  B E C K W I T H .  P.E. 

BRUCE J. LEISER.  P.E. 

R c :  S T R U C T U R E  N O .  6 
F O U N T A I N  t i  I L L S ,  A R I Z O N A  

S H O U L D  A N Y  Q U E S T I O N S  A R I S E  C O N C E R N I N G  T H E S E  T E S T S ,  P L E A S E  

D O  N O T  H E S I T A T E  T O  C A L L .  

i i E P L Y  T O :  3940 W. C L A R E N D O N .  P H O E N I X .  A R I Z O N A  85019 

P H O E N I X  F L A G S T A F F  E L  P A S 0  A L B U Q U E R Q U E  

( 6 0 2 )  272-6848 ( 6 0 2  774-4433 ( 9 1 5 )  772 -3088  ( 5 0 5  344 -9940  



I , SERGENT, I-(AUSE(INS 8, BECI(b/I'] 1 4  C O N S U L T I N G  S O I L  A N D F O U N C I A T I J N  E N G I N E E R S  
M A T E R I A L S  T t S T I N G  t N G l N E i R S  

E N G I N E E R I N G  A N A L Y S I S  P H Y S I C A L  T E S T l h G  Q U A L I T Y  C O N T R O L  F I E L D  E X P L O R A T I O N  

t 

FIELD DENSITY TEST DATA 
D A T E  6-4-73 

P R O J E C T  S T S ~ C T U R E  ~ I c .  6 JOB N O .  - E73-49 

L O C A T I O N  F O U N T A I N  H I L L S ,  A R I Z O N A  
12031 N O R T I I  C O L O N Y  D R I V E  

C L I E N T  T R I C O  O F  A R I Z O N A ,  I N C .  A D D R E S S  F O U N T A  I N tI I L L S ,  A R I Z O N A  85268 

ARCHITECT / 'ENGINE  ER CONTRACTOR 

R E Q U E S T E D  3~ R O ~ ~ E R  T U L K  P E R F O R M E D  BY  SH B/GDS 

M A T E R I A L  N A T I  V E  B O R R O W  

D A T E  O F  T E S T  1 GEc:H MOISTIJRL: DRY 
L O C A T I O N  C O N T E N T  DENSITY 

T E S T  , TEST ' D R Y  W T .  LBS.'CU.FT. 
I 

" 3  r 6 "  T O  j7 1 0 "  O F  B A C K F I L L  O V E R  O U T L E T  P I P E .  

P H O E N I X  

1 6 0 2 )  2 7 2 - 6 8 4 8  

F L A G S T A F F  

( 6 0 2 )  7 7 4 . 4 4 3 3  

A L B U Q U E R Q U E  

( 5 0 5 )  3 4 4 - 9 9 4 0  



1 
I SERGENT, HAUSMlNS & BECK\/111-, 1 C O N S U L T I N G  W N  A N 0  F O U N D A T I O N  E N G N E E R S  

M A T E R I A L S  T E S T I N G  E N G I N E E R S  

E N G I N E E R I N G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  Q U A L I T Y  C O N T R O L  F I E L D  E X P L O R A T I O N  

t 

FIELD DENSITY TEST DATA 
D A T E  6- 4- 73 

PROJECT S T R U C T U R E  N O .  6 JOB NO. E73-49 

LOCATION F O U N T A I N  J ~ I L L S ,  A R I Z O N A  
12031 N O R T H  C O L O N Y  D R I V E  

r i - '  I c o  O F  AI: I ZOI \ IA,  I N C .  
C L I E N T  ADDRESS F O U N T A  I N H I L L S .  A R  I Z O N A  85268 

ARCHITECT /ENGINEER CONTRACTOR 

REQUESTED k3Y I < o ( ; E x  T U L K  SHG/GDS PERFORMED BY 

M A T E R I A L  i ' \ j j 4 T l  V E  B O R R O W  

1,,3 / . ~ J I O I  40' E or. $ - S T A T I O N  1-1-25 

1 I9 '6'' 

PHOENIX 

(602) 272-6848 

F L A G S T A F F  

( 602) 774.4433 

D A T E  O F  
T E S T  

DEOyH 
TEST 

MCliSTURLI 
C O N T E N  r 

D R Y  W T .  
T E S T  

N o .  
'$,"YX 

DENSITY 
L O C A T I O N  

D R Y  
DENSITY 

LBS'CU.FT. 

C U R V E  
NO. 



I 
, SERGENT, }4-1/1USKIP\IS & BECK\/[-, C O ~ ~ S U L T I ~ G  S O I L  A N D F O L J N D A T O N  E N G I N E E R S  

M A T E R I A L S  T E S T I N G  t N G l N E E R S  

I 
Y-1' E N G I N E E R I K G  A N A L Y S I S  . P H Y S I C A L  T E S T I N G  Q U A L I T Y  C O t i T R O L  F I E L D  E X P L O R A T I O N  

t 

FIELD DENSITY TEST DATA 
T\ . T r -  6-4- 73 

PROJECT S T R U C T U R E  N O .  6 JOB NO. E73-49 

LOCAT ION F O U N T A I  ;: I-/ I L L S ,  A R I  Z O N A  

- 12031 N O R T H  C O L O N Y  D R I V E  
C L I E N T  ' P I C 0  G T  A R I Z O N A ,  I N C .  A D D R E S S  F O U N  T A  I id 11 I L L S ,  A R  I Z O N A  85268 

A R C H I T E L T I E N G I N E E R  C O N T R A C T O R  

R E Q U E S T E D  a~ R O G E R  T U L K  P E R F O R M E D  BY- SHB/GDS 

M A T E R I A L  N A T  I V E  B O R R O W  

P H G E N  l X  

( 6 0 2  2 7 2 - 6 8 4 8  

F L A G S T A F F  

( 6 0 2 )  7 7 4 - 4 4 3 3  

A L B U Q U E R Q U E  

( 5 0 5  I 3 4 4 - 9 9 4 0  

M O I S T U R E  
C O N T E N T  
Z D R Y  W T .  

5.8 

4.0 

C U R V E  

H 

H 

D R Y  
D E N S I T Y  

L B S , ' C U . F T .  

136.5 

- 2 3 4 . 5  

L O C A T I O N  

W O F  $ - S T A T I O N  6-I-!50 

@ O F  D A M  - S T A T I O N  If50 

I 

D A T E  O F  T E S T  DEzH 
T E S T  

j T E S T  
i$,"YX 

D E N S I T Y  

100.0 

- 

98.4 

1 

I-. 

5-31-73  67 

[I 1611 

3 1 1 ) ~ ~ -  

r . -. 

.- - 
I 

- -+- 
i I 

-- I 
. . -- . - - - - -. - 4 . . . . . - -- - 

- 

, - -- -- .- -- -- 

- . . . . -- -. . -- - . -- - -- - -- 

----- --I------ -- ~ - 

- .- -- - - - . -- - - - -- 

- . . . - 

i .. . ~ 
- 



SERGENT, HAUSKINS & BECKWI : H C O N S U L T I N G  S O I L  A N D  F O U N D A T I O N  E N G I N E E R S  

A P P L I E D  S O I L  M E C H A N I C S  . E N G l N E E R l N G  G E O L O G Y  M A T E R I A L S  E N G I N E E R I N G  

4 B  D W A I N E  SERGENT P  E  J O H N  B H A U S K I N S  P  E GEORGE H B E C K W I T H .  P  E 

I DALE V .  BEDENKOP.  P.E. ROBERT D .  BOOTH.  P.E. BRUCE J .  LEISER,  P , E  

J O B  No.  E73-49 

R E :  S T R U C T U R E  N o .  6 
FOUNI-A I N  1-1 I L L S ,  A R  I Z O N A  

S U E M I T T E D  H E R E W I T H  A R E  T H E  R E S U L T S  O F  F I E L D  D E N S I T Y  T E S T S  

P E R F O R ~ I E D  A T  T H E  A B O V E  R E F E R E N C E D  P R O J E C T  O N  A P R I L  5, 1973, 

T H R O U G H  A P R I L  27, 1973.  A L S O  S U B M I T T E D  I S  A M O I S T U R E - D E N -  

S l T Y  R E L A T I O N S H I P  T E S T  F O R  Y O U R  R E F E R E N C E .  

S H O U L D  A N Y  Q U E S T I O N S  A R I S E  C O N C E R N I N G  T H E S E  T E S T S ,  P L E A S E  

D O  N O T  H E S I T A T E  T O  C A L L .  

C O P  I E S :  A D D I ~ C S S  E L  ( 4 )  
A R I Z O N A  W A T E R  C O M M I S S I O N  

A r t :  , J O S E P I - I  D .  W A L T E I ? ~ ,  P .  C. 
S U P E R V  I S O R  O F  D A M  S A F E T Y  ( I  j 

REPLY TO: 3940 W. CLARENDON, PHOENIX.  ARIZONA 85019 

P H O E N I X  F L A G S T A F F  E L  P A S 0  A L B U Q U E R Q U E  

(602) 272-6848 ( 602) 774-4433 (915) 772-3088 (505) 344-9940 



C O N S U L T I N G  SOIL A N D  F G U W O A T I O N  E N G I N E E R S  SERCCNT, I jAUSKNS b B E C I ( W  i M A T E R I A L S  TEST,.G L N G I N E E R S  

I 
I-' E N G I N E E R I N G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  O U A L I T Y  C O N T R O L  F I E L D  E A P L O R A T I P N  

I 

FIELD DENSITY TEST DATA 
D A T E  5-3-73 

PROJECT ~ T K U C T U ~ ~ ~ .  N O .  G JOB NO. E 7 3 - 4 9  

LOCATION FOU:ITA I b! 1-1 I L L S ,  A f?  I Z O I ~ A  

- 1 2 0 3 1  N O R T H  C O L O N Y  D R I V E  
C L I E N T  I W C O  O F  A N I L O N A ,  I N C .  ADD,E,, F O U N  T A  1 N 14 1 L L S  , A R  1 Z O N A  85268 

ARCHITECT. 'ENGINEER C O N T R A C T O R  
- 

R E Q U E S T E D  BY R(!(;ER I U L K  P E R F O R M E D  B Y  SI~B/GDS 

M A T E R I A L  r \ i f \T  I V E  B O R R O W  

PHOENIX 

(602) 272-6848 

FLAGSTAFF 

(602) 774-4433 

A L B U Q U E R Q U E  

( 5 0 5 )  344-9940 

'2 (-4 I 6 " 
V _/ - 

<-5-73 7 i - G ' ~  f O F  C O R E  - S i - A T  I O N  5+00 - - - - - - - -- 

4-6-73 -- 

- -. . - - - - -- 

''$$YX 
D E N S I T Y  

1 0 6 . 5  

9'3.4 

C U R V E  

F 

E -  

h ( ' 3 I S T U R E  
C O N T E N T  
. D R Y  W T .  

L O C A T I O N  

t O F  C O R E  - S T A T I O N  4+25 -- 

? O F  C O R E  - S T A T  I O N  41--25 

D A T E  O F  
T E S T  

(2 -5-73 

4-5-73 

D R Y  
D E N S I T Y  

L B S , ' C U . F T .  

51 \:1 O F  ': - S T A T  I O N  1-1-50 - 1  

i -- 
4-6-73 4 3 ji.1 O F  - S T A T I O N  3-j-50 

-- 6.4 

T E S T  

1 

2 

1 3 1 . 5  

. 2 1 - S E  

DEOPFTH 

T E S T  

,,! 1 ,,-JI~- 

401 6' '  

: i - i i l  6" 

5.G 1 4 6 . 0  

--- .- 

8 . 2  

6.1 

-- 

1 3 1 . 3  

1 3 3  

9 8 . 8  - . E 



I 
I SERGEN'r, MAIJSKII\iS $ BECC(\b,ll-l 1 - 1  C O t 4 S U L T l N G  S O I L  A N D  F O U W A T C I N  E N G I N E E R S  

M A T E R I A L S  T E S T I N G  t N G l N E E h 5  

E N G I N E E R I N G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  O U A L I T S  C O N T R O L  F I E L D  E X P L O R A T I O N  

FIELD DENSITY TEST DATA 

P R O J E C T  S T P U C T U H E  N O .  S JOB NO, - E73 -49 

LOCATION F o u r d ; ~  I IJ 1-1 I L L S ,  A R  I Z O N A  
12031 N O R T H  C O L O N Y  D R I V E  

C L I E N T  T R I C C  O F  A R I Z O N A ?  I N C .  A D D R E S S  F O U ~ I T A  I N t l  I L L S  , A R  I Z O N A  85268 

A R C H I T E C T , ' E N G I N E E R  C O N T R A C T O R  . . -- --- - 

R E Q U E S T E D  B Y  R O G E R  T U L K  P E R F O R M E D  BY  SHB/GDS 

M A T E R I A L  N A T  I v c  B O R R O W  

P H O E N I X  

( 6 0 2 )  2 7 2 - 6 8 4 8  

T E S T  , TEST 

F L A G S T A F F  

( 6 0 2 )  7 7 4 . 4 4 3 3  

E L  F'ASO 

( 9 1 5 )  7 7 2 - 3 0 8 8  

- 1 -  1 1 1  5' O F  $ - S T A T I O N  2+50 6.5 133.2 101.0 D 
I- 

L O C A T I O N  

A L B U Q U E R Q U E  

( 5 0 5  1 3 4 4 . 9 9 4 0  

MCISTURL-I 
C O N T E N T  
*. DRY WT. 

0F.Y 
DENSITY 

L B S  'CU.FT. 
',,,SX 

DENSITY 

C U R V E  



I SERGENT, ij,!USKlNS & BEC,(WI'I 1-1 " N S U ' T I N G  S C L  A N D  F O U N D A T O N  E h G l N E E R S  

M A T E R I A L 5  T E S T I N G  ~ N G I N E E R S  

4 

L' E N G I N E E R I N G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  O U A L I T Y  C O N T R O L  F I E L D  E X P L O R A T I O N  

FIELD DENSITY TEST DATA 

P R O J E C T  S T R U C T U K K  b ! ~ .  6 JOB NO. E73-49 

L O C A T I O N  F O U ~ ~ T A  I r r  H I  L L S ,  A R  I Z O N A  

- 
12031 N O R T H  C O L O N Y  D R I V E  

C L I E N T  I Y I C O  O F  A R I  2 0 ~ 4 ,  I N C .  A D D R E S S  F O U N T A  I N H I L L S ,  A R  I Z O N A  85268 

A R C H I T E C T / E N G I N E  ER C O N T R A C T O R  

R E Q U E S T E D  3 Y  ~ ~ O G E R  T u L ~ ~  P E R F O R M E D  BY SHR/GDS 

M A T E R I A L  N A T  I V E  B O R R O W  

PHOENIX 

( 6 0 2 )  272-6848 

F L A G S T A F F  

( 6 0 2 )  774.4433 

. 

A L B U Q U E R Q U E  

( 5 0 5 )  344-9940 

'3 1 ' 6" 
4-13-73 123 , [ J J~" ( - ' I  E O F  @ - S T A T I O E I  If25 9.2 126.6 

I .-.-. 2 i-1 '- " '  6" 

4-16-73 1 24 2910? 381 ?.,i O F  % - S ' i A T I O P I  1-1-00 9.5 127.8 
-- 

. -- -- - 

,: O F  C O R E  - S T A T  I O N  1-t25 8.8 - 130.6 96.8 E 

- 

8.0 132.2 100.0 E - S T A T I O N  2i-00 

- .. . . - -. . -- 

7.6 131 . I  99.0 E 

- - - - - -- -- -- 
I 

8.2 132.8 100.3 E 

. - - - - . . - - . - - 

9.2 129.0 37.5 E- 

~ -- 

. 7.8 133.0 100.5 E _. -- .- - - - -- - - - 

r 
i ; ~  

C O N T E N T  
MOISTIJRE 

D R Y  W T .  

7.0 

9.0 

D A T E  O F  
T E S T  

DEOyH 
T E S T  

T E S T  CEt4SITY 
3 i l Y  

LBS.'CU.FT. 

128.1 

131 . 

L O C A T I O N  

~ , , f  \,,J O F  @ - S T A T  I O ? , ~  1-k25 

35' GI O F  $ - S T A T  I O N  li00 

-. 3 - 7 3  

4-13-73 

7$$YX 
D E N S I T Y  

96.8 

C U R V E  

E 21 ::Elo' 

611 

99.0 1 E 22 '31'0" 



C O N S U L T I N G  S O I L  A N D  F O U N D A T I O N  t h G l N E E H S  

- SERGEBT, IiAUSKIEIS h BECI(YII1 I M A T E R I A L S  T E s T G  . N G E E . ,  

1 B I  
-- - E N G I N E E R I N G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  Q U A L I T Y  C O N T R O L  F I E L D  E X P L O R A T I O N  

t 

FIELD DENSITY TEST DATA 
D A T E  5-3-73 

P R O J E C T  S T R U C T U R E  1 \ 1 0 ,  6 JOB NO. E73 -49 

LOCATION I - i ) l J : \ ITA I i l  !-I I LL .S ,  A R  I Z O N A  
1 2 0 3 1  N O R T H  C , O L O N Y  D R I V E  

CLIENT : R ~ C O  C T  A R I Z O N A ,  I N C .  A D D R E S S  F - O I J N T A  I III 14 I L L S  . A R  I Z O N A  85268 

ARCHITECT ,  ENGINEER CONTRACTOR 

R E Q U E S T E D  3~ F O G E R  T U L K  P E R F O R M E D  BY  SHB/GDS 

M A T E R I A L  N A T I V E  E O R R O W  

P H O E N I X  

i 6 0 2 )  2 7 2 - 6 8 4 8  

F L A G S T A F F  

i 6 0 2 )  7 7 4 - 4 4 3 3  

A L B U Q U E R Q U E  

( 5 0 5  1 3 4 4 - 9 9 4 0  

-'EyX 
DENSITY  

A T  O F  I T E S T  
T E S T  

C U R V E  M31STURL'. 
C O N T E N T  

D R Y  WT. 

D R Y  
DENSITY-  

LBS CU.F I .  
DEz;H 

T E S T  
L O C A T I O N  



, SERGENT, t]AUSKlNS & BECMWI-} 11 C O N S L J L " N G 5 0 K  A N D  F O L I N D A T I O N  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  L N G I N E E R S  - 

t' - - E H G I N E E R N G  A N A L Y S I S  . P H Y S I C A L  T E S T I N G  Q U A L I T Y  C O N T R O L  F I E L D  E i P L O R A T l O N  

t 

FIELD DENSITY TEST DATA D A T E  5-3-73 

PROJECT 
': 7 C .:' U Fi j'l 0 ,.> . 6 JOB NO. E73 -49 

L O C A T I O N  1 - F O U N T A  I r !  I - !  I L L S ,  A K  I Z O N A  

-.. 
1 2 0 3 1  N O R T H  C O L O N Y  D R I V E  

C L I E N T  I E i C O  O F  ,AK I Z O N A ,  I r J c .  A D D R E S S  F O U N T A  I P J  /-I I L L S ,  A R  I Z O N A  85268 

A R C H I T E C T I E N G I N E E R  C O N T R A C T O R  

R E Q U E S T E D  8Y R O G E R  T - U L K  P E R F O R M E D  BY- SHB/GCIS 

M A T E R I A L  ? < A T  I V E  B O R R O W  

P H O E N I X  

( 6 0 2 )  2 7 2 - 6 8 4 8  

FLAGSTAFF  

( 6 0 2 )  7 7 4 - 4 4 3 3  

17'6" 

- - - .- - 

-- 

-- -- -. -- - 

-- 

- 

- 

. - - -- .. -- - - . - - - - - - - - - '-----I . -- -- - - - . . . - - - - - - . - .- - -. . - - - -- ---. . - - . - 

-- ~ 

1 - ~ 

- 

M C I S T U R E  
C O N T E N  1 
> D R Y  WT. 

6.4 

6.5. 

D A T E  O F  
T E S T  

D E P T H  
0 F 

TEST 

T E S T  
D R Y  

D E N S I T Y  
LBS,'CU.FT. 

136.0 

133.4 

L O C A T I O N  

E O F  $ - S T A T I O N  8-/-Q0 

-22 '  'd O F  @ - S T A T  l o r ;  3+00 

- c 4 - 2 5  4 1  ! 1 6 ' 0 ~ 2 - 7  

lDMRAYx 
D E N S I T Y  

100.0 

-- 

98.0 r j -26-73 

C U R V E  

H 

t i  

6" 

4 2  1 1 9 '  !IL 



S T E U C T U R E  N o .  36 
PROJECT ~ O U ~ I T A  I N tl I L L S  , - k c !  I Z O N A  J O B N O .  E73-14 

. . . . . . . . .  . . . .  . . .  ' 1  . . . . . . . . . . . . .  --A --,. j :::I.. . . - . I . . . -  . . . . I  1 ' . . . .  .:, . . , . . .  . . . . I . . .  / . . : : I : : :  /_:-I . . .  . . . . . . . . . . . .  . , . . . . . .  -i+:T::ir , . . . . . . . .  . . . . ,  +.- . q ! j , , : / : i : :  .-- /-%-I --I ;;::!:::: !iT-;I-7:;l;;;7:j-\1+--!i . , , l  :,. : : .  1 : : , :  ::: : . . .  -13)JTI :I:: I ;  : : , .  '.->, : : : : I : ; : :  
. . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . _ . .  . . . . . .  . . . . . . . . . . .  , . . . . .  4 . !Li . : . 1 .  I... 

1 . . I . ^ . .  . . . . . . . . _ . _ . . . . .  . . . . . . .  . . . . . . I . _ . . .  . . . .  . . . . . . ; . . . . .  . . . . . . . .  J-;] ::::!:.:: ; : ; ; I / : / ; ; ; : ] : ; ; :  . . . . . . . . . . . .  
v ::::,.::: . . . . !  

:". I : .  : . : : . I : : : :  :::: : *: :::: 1::: 
. . .  . . . . I . . . .  . . . . .  I.... .... : . : : : I : : : :  ::::.:::: . . . . , . . . .  

> ---+-- -+- -+-- - --,.- --+-- 
I : : .  ::.:;:::: 1:: :  : :  :::: ::r: --- P - 

MOISTURE CONTENT - % DRY WEIGHT 

MA\IVL,M DRY 
D i h S l T Y  

T t S T  TEXT 
SOURCE 

L A B  
C C i T C N T  

5. D ~ Y  WT. LR j ,  CU. F T .  
'AETHoD NO. 

-- 

N A T I V E  S O I L  - ASTM 
S P I I_ L \(! A 'r. C u T 10.0 126.0 Dl557-70T A 3-14-21 

\,dl TI{ R O C K  C O R R E C T  I O N  5.2 136.7 C 

r---- - 

MOISTURE-DENSITY RELCiTlONSHlP TEST METHOD D A T A  1 
I A A S H O  T99-61 a n d  ASTM D 698.661 ( S t a n d a r d  P r o c t o r )  1 

. -- .- .---- 
I:" 1:. 97 5  

- . 
4 . 5 8 "  5 . 5  ~ ~ 1 4 ,  1 2 "  1 2 . 3 1 7  - 

A A S H O  T180-61 ond ASTIA 1 5 5 7 - 6 6 T  ( M o d l f l e d  P r o c t o r )  
v - 

HEIGtiT O F  COMPACTIVE E F F O R T  
Y/EIGHT F A L L  F T .  L S S I C U .  FT. 

2  5 1 0 . 0  L t i S .  1 8 ' .  3 9 . 2 5 0  

I 
SERGENT, HAUSKINS & BECl(V!lTH 

( . O M $ Y L I I * l i  %OlL  A h 0  , O " * i i l l i " *  '*CIUEr"s 
. * O t U I ' .  ,LAC,,*,, . . L . Y U Y ' I O Y ~ .  L L F . 1 0  7 

I 



lle~l SERGENT, HAUSKINS & BECKWI i H C O N S U L T I N G  S O I L  AN.  ..UN..Tlo, , , , l N E E R s  

V B  1 A P P L I E D  S O I L  M E C H A N I C S  0 E N G I N E E R I N G  G E O L O G Y  M A T E R I A L S  E N G I N E E R I N G  - -  
t B  D W A I N E  SERGENT.  P . E .  J O H N  B  HAUSKIWS.  P  E .  GEORGE H .  B E C K W I T H .  P  E .  

I DALE V .  BEDENKOP.  P . E .  R O B E R T  0. B O O T H .  P . E .  BRUCE J.  L E I S E R .  P . E  

A T T E N T  I O N :  b : ~ .  R O G E R  T u L K  

R E :  ~ ; T K I J C ' ~  U R E  N O .  6 
~ - O U I I T A  I  I.J 1 1  I  L L S ,  /AR l  Z O N A  

~ U B M I T T E D  H E K E \ , J I T t I  A R E  T H E  R E S U L T S  O F  S I E V E  A N A L Y S I S  A N D  

P L A S T ! C I T Y  I N D E X  T E S T S  P E R F O R M E D  A T  Y O U R  R E Q U E S T  F O R  T H E  

A B O V E  f ? E F E R E N C E D  P R O J E C T .  A L S O  S U B M I T T E D  A R E  T H E  R E S U L T S  

O F  ~ I O  I S T U R E - D E N S  I T Y  R E L A T  I O N S H  I P T E S T S  P E R F O R M E D  I N  O U R  

L A B O R A T O R Y .  

S H O U L D  A N Y  Q U E S T  I O N S  A R  I S E  C O N C E R N  I N G  T H E S E  T E S T S ,  P L E A S E  

D O  + ; O T  H E S I T A T E  T O  C A L L .  

I ? E S P E C T F U L L Y  S U B M  I T T E D ,  

S E R G E ~ ~ T ,  H A U S K I N S  & B E C K W I T H  E N G I N E E R S  

REPLY TO: 3940 W. CLARENDON, PHOENIX. ARIZONA 85019 

P H O E N I X  F L A G S T A F F  E L  P A S 0  A L B U Q U E R Q U E  

(602) 272-6848 ( 6021 774-4433 (915)591-8189 (505) 344-9940 



I 
SERGENT, I{AUSKINS & BECI(n/; fH C O N S U L T I N G  S O I L  AND F O U N D A T I O N  E N G I N E E R S  

M A T E R I A L S  T E S T I N G  E N G I N E E R S  

E N G I N E E R I N G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  O U A L I T Y  CONTROL F I E L D  E X P L O R A T I O N  

t 

REPORTOF AGGREGATE TESTS 
D A T E  4-12-73 

PROJECT s 1 - P U C T U R E  b10.  6 Joe NO. E 73 -4  9  

L0CA-r ION F O U N T &  I N  11 I L L S ,  A R I Z O N A  L A B  NO. 3 - 4 9 - 4  
12031 N O R T H  C O L O N Y  DR I V E  

.- 

C L I E N T  l i: i C O  O F  ,'\I: l i O l ! A .  I N C .  F - O ~ J P ~ T A  i  PJ /I I L L S ,  A R  I Z O N A  85268 

SOURCE O F  SAMPLE > P  l L L W A Y  - Y T A ~  I O N  3+00 

M A T E R I A L  P A T  I V F  B O R R O W  
SAMPLED B Y  ql I~ ' , , /~~E SUBMITTED BY st-4 [? 

R E Q U E S T E D  B Y  ~ O G E R  T U L K  D A T E  R E C E I V E D  3-27-73 

h4ECHAWICAL ANALYSIS 

Sieve 
Size 

P H O E N I X .  A R I Z O N A  
3 9 4 0  WEST C L A R E N O O N  

( 6 0 2 )  2 7 2 . 6 8 4 8  

1 /2" 
3/8" 
1/4" 

F L A G S T A F F ,  A R I Z O N A  
2 0 2 9  N O R T H  4TH S T R E E T  

( 6 0 2 )  774-4433 

% Retained 
I (Indiv.) 

63 
5 (3 
8 4  8 

Liquid  L imi t  gI /o 

P las t ic  L imi t  % 
Plast ic i ty lndex   ONP PLASTIC % 
Decantation % 
Fineness Modulus 

Specific Gravity 

Uni t  Weight; Lbs./Cu. F t .  

% Passing 
(Curnul.) 

Loose 

Rodded 
Voids in Aggregate % 
Absorption % 
Moisture 76 
Organic Impurities 

L.A. Abrasion; 

Loss  after - rev. % 
Soundness, Sodium Sulfate: 

Loss after 5 cycles % 
% Fractured Face  

By Weight '% 
By C o u n t  % 

% Asphalt req'd. T Y P ~  - 
Swell 

B i t .  Content (% of Dry Agg.) 
(% of Total  Sample) 

R E S P E C T F U L L Y  SUBMITTED,  

E L  P A S O .  T E X A S  
2 0 1  N O R T H  C L A R K  R O A D  

(91 5)591-81 t?<3 

A L B U Q U E R Q U E .  N E W  M E X I C O  
2 5 0 1  C A N D E L A R I A  N.E. 

( 5 0 5 )  344.0040 
2 



CONSULTING SOIL AND FOUNDATION ENGINEERS 
i SERGENT, HAUSKIPilS & BECKCtli'TH MATERIALS TESTING ENGINEERS 

Y' ENGINEERING ANALYSIS PHYSICAL TESTING OUALITY CONTROL 

t 
F I E L D  EXPLORATION 

PROJECT 
C -  , , u .: 1 0 . 6 JOE NO. E73-49 

LOCATION ? O U I \ i T A ,  I :iJ 1 ~ 1  I L L S ,  ,4R I Z O t i l A  L A B  NO. 3-4'3-5 
12031 N O R T H  C O L O N Y  D R I V E  

C L I E N T  ' I F <  I C O  O F  A R ;  L O i J A ,  / N c .  A D D R E S S  F O U N T A  I V  H I L L S .  A R  I Z O N A  85268  

SOURCE O F  SAMPLE S P  I L L K A Y  - S T A T  I 01.1 8-t00 

M A T E R I A L  ? ; A T  I V E  B O R R O W  

SAMPLED B Y  3 !-I F3 /G [I S SUBMITTED BY SFIF; 

;7: O C R  T U L K  3 -27-73 REQUESTED B Y  D A T E  R E C E I V E D  

b.9ECMAHlCAL ANALYSIS 

Sieve % Retained % Pass ing  
a (Indiv.) (Curnvl.)  

P H O E N I X ,  A R I Z O N A  
3 9 4 0  WEST CLARENOON 

( 6 0 2 )  2 7 2 . 6 8 4 8  

F L A G S T A F F ,  A R I Z O N A  
2 0 2 9  NORTH I T H  STREET 

( 6 0 2 )  7 7 4 - 4 4 3 3  

L i q u i d  L i m i t  3 1 OI /o 

Plas t ic  L im i t  20 % 

Plas t ic i ty  Index 1 1  % 

Deconta~ ion % 
Fineness Modulus 
Specific Gravity 
Un i t  Weight; Lbs./Cu. Ft. 

Loose 
Rodded 

Voids in  Aggregate % 
Absorption % 
Moisture 4.5 % 
Organic Impurit ies 
L.A. Abrasion; 

Loss  ofter - rev. % 
Soundness, Sodium Sulfate: 

Loss  after 5 cycles % 
% Fractured Face 

By  Weight % 
By Count % 

% Asphalt req'd. T Y P ~  
Swell 
Bi t .  Content (% o f  Dry Agg.) 

(% o f  Totol  Sample) 

R E S P E C T F U L L Y  SUBMITTED, 

E L  P A S O .  T E X A S  
201 NORTH CLARK ROAD 

( Y 1 5 ) 5 9 1  -81 89 

A L B U Q U E R Q U E .  N E W  M E X I C O  
2 5 0 1  CANDELARIA N.E.  

( 5 0 5 )  3 4 4 . 9 0 4 0  



SUtAMARY OF MOISTUR: DENSITY RELATIONSHIP TESTS 

PROJECT : ; T R U C T L J ~ ~ E  NO. f J O B  NO. €73 -49 

MOISTURE-DENSITY RELATIONSHIP TEST METHOD D A T A  
- -- -- -. --. . ... - - - -. . . . . - . . - . . .. - - .. 

AASHO T 9 9 - h l  ood ASTM D 6 9 8 - h h  T (Stor~dnrd P r o c t o r )  1 

MOISTURE CONTENT - "6 DRY WEIGHT 

I 
SERGENT, HAUSKiNS & BECKWITH 

c O N S U I . T I N C  S O L  I N 0  r O U N P I l l O N  S N T I N t E l S  
P U O C M I X  . S L A G S T A F F  A L 8 U O U C R O Y T  ' E L  P A 5 0  4 

I 

CURVE 

. D  

H E I G H T  O F  
F A L L  

5 :i L ii:,. 12" 

5.5 L E I S .  -. 12'. 

;\\\?$$ 
CWTENT 

7, DRY WT 

11 .0  

5.3 

S O U R C E  

S F ~ I L L ~ ~ A Y - S T A T I O N  3+00 

I ! I T H  / ~ O C I (  C O R R E C T I O N  

COlAPACT lVE E F F O R T  
F T .  LBS/CU.  F T .  

12,375 

12.317 

12.375 

12.317 

-- 
MAXXILIM DRY 

DENSITY 
L B ,  CU. FT.  

121 .2  

132.0 

A A S H O  1180-61 and ASTM 1557-66T ( M o d ~ f i e d  Proc to r )  

TEST 
DES'GNATioN 

Am-- 
D1557-70T 

A 

TEST 

A 

C 

N O . O F  
L A Y E R S  

5 

5 

5 

- 

- U 4  

M O L D  

L A B  
N O .  

3-49-4 

B L O W S P E R  
L A Y E R  

2 5 

5 6 

2 5 

5 6 

HAMMER 
WEIGHT 

10.0 L S S .  

10.0 L R 5 .  

10.0 L B S .  

10.9 L t 1 5 .  

' DIAMETER 

4" 

B - a 4  6" 

4 "  

6" 

HEIGHT 

4.58" 

4 58" 

4 58" 

4.58" 

H E I G H T O F  
F A L L  

18" 

18" 

18 " 

18" 

C O M P A C T l V E  E F F O R T  
F T .  L B S I C U .  F T .  

56.250 

55.986 

56.250 

55.986 I 



SUMMARY OF MOlSTUW l DENSITY RELATIONSHIP TESTS 

< ,  
5 1- 1.: U C .r LJ i ;  i. I'? 0 . b PROJECT -- J O B  NO. [ -/:j - / I  i) 

MOISTURE CONTENT - % DRY WEIGHT 

-- 

MOISTURE-DENSITY RELATIONSHIP TEST METHOD D A T A  
_ _  __- - .-.. C A A S H O  T99-61  ond A S T M  D 6 9 8 - h 6 T  (S tondord  P r o c t o r )  

M E T H O D  M A T E R I A L  -GAGTCR L A Y E I I S  1 WEIGHT F T .  LUSJCU.  F T .  

, . , . , . . . . . . , . .. .. . . - - .  . . . . , - - . - , - 
I I n ., n ' ' I ?.i I -, .=I I I , ! ,  , ,.. 

~ ,-.. . , .  - .  ~- - -- 1 2 . 3 7 1 ,  

- 3  ' 4 6" 4 . 5 8 "  5 6 5 . 5  LEIS. 1 2 "  1 2 , 3 1 7  - 
A A q H f ?  T l R I I - A 1  n n d  A q T M  1 5 5 7 - 6 6 T  ( M o d t l i e d  Proc to r )  

TEST 
DESIGNATION 

A S T  
Ii1557-70'1- 

MAXIMUM DRY 
DEKS'TY 

LES,CU. FT.  

128.5 

1 3 2 . 2  

P 

SERGENT, HAUSKINS & BECKWITH 

. " O * N I I .  I L A < . 5 T * . l  . * L B U U Y I . O " C .  CL P A S O  5 
I 

CCHTENT 
DRY +vT. 

10.8 

8.5 

CURVE 

E 

TEST 
METHOD 

A 

C 

S O U R C E  

P. 

: - , P I L L \ : : ~ ' ~ - S T A T I O N  3-t00 

':;ITH F C C ! <  C O R R E C T  I O N  

L A B  
N O .  

3-49-5 



SUMMARY OF MOISTUW DENSITY RELATIONSHIP TESTS 

PROJECT : ~ T I ? U C T U H I  1\10. 0 J O E  NO. F73 -4 '3 

10 1 1  12 13 

MOISTURE CONTENT - 76 DRY WEIGHT 

.- 

MOISTURE-DENSITY RELATIONSHIP TEST METHOD DATA 
--- A - -. - . 

A A S H O  T99-61  a n d  A S T M  D 6 9 8 - h 6 T  [Standurd P r o c t o t )  

CURVE 

F 

I 

-@ SEIIGENT, HAUSKINS & BECKWITH 
' O Y S U L l l M G  S O ' L  A N D  F O U N D L T i O N  F * C l N E F I S  
P * O L * t ' .  T L I O I T A S r .  * I e Y Q U L I o U L .  I L P I S O  

I 
6 

S O U R C E  

- ;i :,{ ,i, -r ! p,, L 

i.11 TI{ ~ < O C  ii C O R R E C T  I O N  

A 

R 

C 

D 

OPTIM'JM ~ ~ O ~ S T ~ R E  
CCWTENT 
7, Dny wT. 

1 1  .5 

4.1 

-114 

- 0  4  

- 3 ' 4  - - - - 
- 3  / 4  

A A S H O  T 1 8 0 - 6 1  and A S T M  1 5 5 7 - 6 6 1  ( M o d i f l e d  P r o c t o r )  

MAXIMUM DRY 
DEtJYTY 

L=;CU. FT. 

126.0 

136.6 

N O . O F  
L A Y E R S  

3 - - - . 
9 - 
3 . . . . 
3 

A 

B 

C 

D 

M O L D  

I 

TEST 
DESIGNATION 

A S 7-M 
D155.7-701 

-- 
BLOWS P E R  

L A Y E R  

2 5 
. .- - . 

5 1; 

2 5 
. . .. 

5 6 

' OIAMETCR 

4" 
. . . 

6 ' ' 
-. - 
4 "  

6"  

-114 

- 9 4  

- 3 ' 4  

HEIGHT 

4 .511"  -- -- 
n . : , ~ . '  

1 5 8 "  . 
4.58'' 

4 8 . '  

TEST 
h'ETHOD 

A 

C 

HAMMER 
WEIGHT 

.- ... 
5 5 L 13'1 

5.5 ; ii5. 

5 5  L l i S ,  - - . . . 
5.5 L O S .  

- 3 1  4 6 '  ' 4 . 5 8 "  5  5 6  , 1 0 . 1  1 0 5 .  5 1 . 9 8 6  1 

L A B  
N O .  

3-49-6 

M O L D  

H E I G H T O F  
F A L L  

. 

. 
1 2 % '  

12" -- 
I ? ' ,  

N O . O F  
L A Y E R S  

5  

5 
5 

' DIAMETER 

4 "  

6 "  

4 "  

C O M P A C T I V E  E F F O R T  
FT. LBS'CIJ. F T .  

1 2 . 1 7 5  

- 1 7 . 3 1 7  

12 . .375  

1 2 . 3 1 7  

HEIGHT 

4 5 8 "  

4  58'' 

4 5 8 "  

B L O W S P E R  
L A Y E R  

2  5 

56 

2 5 

- 

HAMMER 
WEIGHT 

1 0 . 0  L F 3 S .  

1 0 . 0  if 5 .  

1 0 . 0  L W 5 .  

HEIGHT O F  
F A L L  

1 8 "  

1 8 "  

1 8 "  

C O U P A C T I V E  E F F O R T  
F T .  LBS,'CU. F T .  

5 6 . 2 5 0  

5 5 . 9 8 6  

5 6 . 2 5 0  



SERGENT, HAUSKINS & BECKWI-I !-I C O N s u L T N G  S O I L  AN. Fou,,ATloN E,Gl,EERs 

' 1 A P P L I E D  S O I L  M E C H A N I C S  E N G I N E E R I N G  G E O L O G Y  0 M A T E R I A L S  E N G I N E E R I N G  

*' 

4 B O ' A A I N E  SERGENT.  P  E. J O H N  B .  H A U S K I N S .  P.E. G E O H G E  H .  B E C K W I T H .  P . E  

I D A L E  V .  B E D E N K O P ,  P  E. R O B E R T  D .  B O O T H .  P .E .  B R U C E  2 .  L E I S E R .  P.E. 

JOB N o .  573-49  

S U B M I T T E D  H E R E W I T H  A R E  T H E  R E S U L T S  O F  S I  E V E  A N A L Y S I S  A N D  

P L A S T I C  I T <  I N D E X  T E S T S  P E R F O R M E D  A T  { O U R  R E Q U E S T  F O R  T H E  

A G O V E  R E F E R E N C E D  P R O J E C T .  A L S O  S U B M I T T E D  A R E  T H E  R E S U L T S  

O F  t l O l S T U R E - D E N S  I T Y  R E L A T I O N S H I P  T E S T S  P E R F C R l " 1 E D  I N  O d R  

L A B C R A T O R Y .  

S H O U L D  A N Y  Q U E S T I O N S  A R I S E  C O N C E R N I N G  T H E S E  T E S T S ,  P L E A S E  

D O  N O T  H E S I T A T E  T O  C A L L .  

REPLY TO. 3940 W. CLARENDON. PHOENIX. ARIZONA 85019 

P H O E N I X  F L A G S T A F F  E L  P A S 0  A L B U Q U E R Q U E  

( 6 0 2 )  2 7 2 - 6 8 4 8  1 6 0 2 )  7 7 4 - 4 4 3 3  ( 9 1 5 )  7 7 2 - 3 0 8 8  ( 5 0 5 )  3 4 4 - 9 9 4 0  



C O N S U L T I N G  S O I L  A N 0  F O U N D A T I O N  E N G I N E E R S  

- 
E N G I N E E R I N G  A N A L Y S I S  . P H Y S I C A L  T E S T I N G  Q U A L I T Y  C O N T R O L  F I E L D  E X P L O R A T I O N  

t 

R E P O R T O F  AGGREGATE TESTS 

C 
P R O J E C T  %>i  : ? L I C  T L J R E  P ! o .  6 JOB NO. E73-'9 

L O C A T I O N  ~--GI- I~~JTP,~ I :d 14 I L.LS , Af? I ~ C J N A  LAB NO, 3 -49 - 1 
12031 N O R T H  C O L O N Y  OR I V E  

C L I E N T  1 - ' : I C C  01: f i 1 ~ ~ 7 0 P d A .  / N C .  A D D R E s s  F O U N T A I N  ~ / I : . L S ,  A R I Z O N A  85268 

SOURCE OF SAMPLE ; O L E  (9 0-cjl 

M A T E R I A L  ~ ' . ! A T I V E  S O I L  

SAMPLED B Y  :;I IE~/'/';us SUBMITTED B Y  SI IO/C;DS 

' 0 ~ ~  E R  I U L K  D A T E  R E C E I V E D  ? - < A  - 
REQUESTED BY  ,, , 72 

MECHANICAL ANALYSIS 

% Retained % Pass ing  
S i z e  I (Indtv.) (Cumul.) 

1 00 

PHOENIX.  A R I Z O N A  
3940 WEST C L A R E N D O N  

( 6 0 2 )  272 .0840  

FLAGSTAFF. ARIZONA 
2029 N O R T H  4TH STREET 

(602) 774-4433 

L i q u i d  L i m i t  % 
P l a s t i c  L i m i t  % 
P l a s t i c i t y  Index h0 FJ P L A  s T I C % 
Decantat ion % 
F ineness  Modulus 

Speci f ic  Grav i t y  

U n i t  Weight; Lbs./Cu. Ft. 
L o o s e  

Rodded 

Vo ids  i n  Aggregate -- % 
Absorpt ion % 
Moisture % 
Organic  Impur i t ies 

L.A. Abrasion; 

L o s s  af ter  rev. % 
Soundness, Sodium Sulfate: 

L o s s  af ter  5 cyc les  % 
% Fractured F a c e  

By Weight % 
B y  Count % 

k Aspha l t  req'd. T Y P ~  

Swell  - _ -  

6 1 t .  Content (76 of Dry Agg.) 

(% o f  To ta l  Sample) 

R E S P E C T F U L L Y  SUBMITTED,  

EL PASO. TEXAS 
201 N O R T H  C L A R K  ROAD 

(9151  772 3088 



I , SERGENT, \+A[JSI(INS & BEC,(Wi i-H C O N S U L T I N G  S O I L  ~ D F G U N D A T ~ O M  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  E N G I N E E R S  

E N G l h E E R l N G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  O U A L I T Y  C O N T R O L  F I E L D  E X P L O R A T I O N  

t 

REPORT OF AGGREGATE TESTS DAT.E 3 -1 9 -73 

c- .- 
P R O J E C T  ,>I R I J C T I J K E  ? l o .  6 JOB NO. E73 -49 

L O C A T I O N  1 m,r! 1 A I i l  14 I L I - S .  A R  I 7 O P . J A  L A B  NO. 3-4?-2 
12031 N O S T H  C O L O N Y  D R I V E  

C L I E N T  T: i c r i  n i  41: 7 0 ~ : ~ .  I N C .  A D D R E S S  F O U N  T A  I N k{ I L L S  , A R  I Z O N A  85a8 

SOURCE OF SAMPLE I { , - ,  z ! ?  (?; 0-5 7 

M A T E R I A L  ;',i A i- I \/ E o 1 L 

SAMPLED BY  :; 1 1 ::{ /r,  [I:; SUBMITTED B Y  5 t i ~ ~ / C  [IS 

REQUESTED BY  ~ T : ? G  E R  TIJ L K  D A T E  RECEIVED 3 -9 -73 

h4ECHANICAL ANALYSIS 

P H O E N I X ,  A R I Z O N A  
3 9 4 0  WEST CLARENDON 

( 6 0 2 )  2 7 2 - 8 8 4 8  

FLAGSTAFF. ARIZONA 
2029 NORTH 4TH STREET 

( 6 0 2 )  774.4433 

L i q u i d  L i m i t  % 
P l a s t i c  L i m i t  % 
P l a s t i c i t y  Index N O N P L A S T  I  C % 
Decantat ion % 
F ineness  Modulus 

Speci f ic  Grav i t y  

U n i t  Weight; Lbs./Cu. F t .  

L o o s e  

Rodded 
Vo ids  i n  Aggregate % 
Absorpt ion - % 
Moisture % 
Organic  Impur i t ies 

L .A .  Abrasion; 

L o s s  af ter  rev. % 
Soundness, Sodium Sulfate: 

L o s s  af ter  5 c y c l e s  % 
5% Fractured Face  

B y  Weight % 
B y  Count % 

% Asphal t  req'd. T Y P ~  
Swell  - .- 

B i t .  Content (% of Dry Agg.) 

(X of  To ta l  Sample) 

R E S P E C T F U L L Y  SUBMITTED, 

EL PASO. TEXAS 
201  NORTH CLARK ROAD 

( 9 1 5 )  772 3088 



I 
SERGENT, HAUS,(ll\rS & BECKW, T'W C O N S b f l W 6  5""' ANUF0:II":" 'M""N E N G I N E E R S  

M A T E R I A L S  T E S T I N G  E b l G l N E t R S  
-- . 

I 
E N G I N C E R I N G  A N A L Y S I S  P h Y S l C A L  T E S T I N G  O J A L I T Y  C O N T R O L  F I E L D  E X P L O R A i I O N  

REPORTOF AGGREGATE TESTS ,,,, 3-19-73 

PROJECT S T R U C T U R E  N o .  6 J O B  NO. 
E73 -49 

L O C A T I O N  F O U N T A I N  H I L L S ,  A R I Z O N A  L A B  NO. 3 -49-3  
12031 N o n i - 1 1  C O L O N Y  D R I V E  

C L I E N T  T R I C O  O F  A R I Z O N A ,  I N C .  A D D R E S S  F O U N T A  I N  H I L L S ,  A R  I Z O N A  85268 

SOURCE O F  SAMPLE H O L E  It3 @ 0-2' 

M A T E R I A L  N A T I V E  S O I L  - - - - -- 

SAMPLED B Y  SHB/GDS SUBMITTED B Y  
SHB/GDS 

R E Q U E S T E D  B Y  R O G  E R  T U  L K  D A T E  R E C E I V E D  3 -9 -73 

M E C H A N I C A L  A N A L Y S I S  

% R e t a ~ n e d  "o Pass ing  
Q ( l n d ~ v . )  

P H O E N I X ,  ARIZONA 
3940 WEST C L A R E N D O N  

1602) 2 7 2 , 6 8 4 8  

FLAGSTAFF, ARIZONA 
2029 N O R T H  4TH STREET 

(602) 774-4433 

L i q u i d  L i m i t  22 % 
P l a s t i c  L i m i t  1 9  % 
P l a s t i c i t y  Index 3 % 
Decantat ion % 
F ineness  Modulus 

Speci f ic  Grav i ty  

U n i t  Weight; Lbs./Cu. F t .  

L o o s e  

Rodded - 
Voids  i n  Aggregate -- % 
Absorpt ion - 0- /o 

Moisture % 
Organic  Impur i t ies __ 

L.A. Abrasion; 

L o s s  af ter  rev. % 
Soundness, Sod~um Sulfate: 

L o s s  af ter  5 cyc les  - % 
% Fractured Foce  

By Weight 0- /o 

By Count 76 
% Asphal t  req'd. T Y P ~  - 
Swell - .  - 

B i t .  Content (PA o f  Dry ,Agg.) 
(7; o f  To ta l  Sample) 

R E S P E C T F U L L Y  SUBMITTED,  

EL PASO. TEXAS 
201 NORTH C L A R K  ROAD 

1915) 772-3088 



SUMMARY OF MOISTUL - DENSITY RELATIONSI-IIP TESTS 

PROJECT S I - I ~ L I C  ~ U R E  i do .  6 .JOB NO. r. 7.3 -/] 51 
. - 

I MOISTURE-DENSITY RELATIONSHIP TEST METHOD D A T A  I 

MOISTURE CONTENT - '3 DRY WEIGHT 

1 AASHO T99-61  and  ASTM D 698-66  I (Stur ldnrd Proc to r )  I 

CU R V E  

- 1% 

H E I G H T  O F  C O l i l P A C T l V E  E F F O R T  

-- 

..... -. .- .-................ - . .... .- 
4 "  4 $ 1 " '  1:..17.1 

4.58" 5 F, 5 1 LC!!,. 12"  1 2 . 3 1 7  

AASHO T180-61  a n d  ASTM 1557-66T ( M o d j f ~ e r l  P r o c t o r )  

S O U R C E  

-~Tp-+: --.- 
I -  1 f - @id 

- i j 4  ;\,1,11 I:;? I A L  -. 

':/I r t i  ~ G C K  C O R R E C T  I O N  - 

SERGENT, HAUSKINS & BECKWITH - 
C ~ N ~ ~ ~ r ~ w ,  5 0 1 ~  A V O  F O U L ~ L ~ A T ~ O W  r n 5 r r c a ~  
P ~ ~ O L N ~ X  . r ~ r r s ~ r r ~ .  ~ i s u u u ~ ~ o u r .  E L  p r s o  

I 

M E T H O D  

A 

C3 

C 

D 

EG!$!;& 
CCkITENT 

7" DRY WT. 

7.3 

2 . 7  

M A T E R I A L  
.- -- 

- u 4  - - 
-4.4 

- 3 1  4 

- 3 /  4 

MAXIMI34 DRY 
GELISITY 

LES, CU. FT .  
~ ~~ 

1 4 3 . 2  -- - 

1 4 6 . 0  

TEST 
DESIGNATION 

A:yTK 
.- [,1!jtY7-'6GT - 

M O L D  N O . O F  
L A Y E R S  -- -- - 

-- 
.- - . 

5 

5  -- - 

-- 
DIAMETER 

4 "  . -- 
6" 

4 ' .  

6" 

TEST 

A 

C 

HEIGHT -- - -- 
4.5R" 

4 50"  

4 58" 

4 .58 . '  

L A B  
N O .  

3-4!3-1 

B L O W S P E R  
L A Y E R  

7 5 

56 . - - -. . -- - 
2 5 

5 6 

HAMMEF1 
WEIGHT 

10 0 L115. ~- -- 
10.0  L t 3 5 .  . 
10 0 L U S  

; 0 0 L B S .  

H E I G H T  O F  
F A L L  

1 8 ' .  

1 0 "  

1 8 "  

18" 

C O M P A C T I V E  E F F O R T  
FT .LESICU.  F T .  

5 6 . 2 5 0  

55.986 

56.250 

55.986 



SUMh' \ARY OF M O l S T U E  . D E N S I T Y  R E L A T I O N S H I P  T E S T S  

PROJECT \ I F : L J C ~ U R E  / J c .  6 JOB NO. t ( '3-49 

-- 

7 MOISTURE-DENSITY RELATIONSHIP TEST METHOD D A T A  1 

MOISTURE CONTENT - % DRY WEIGHT 

AASHO 1 9 9 - 6 1  and  ASTM D 698.661  ( S t o n j o r d  Proc to r )  
---. -- , 

I A A S H O  7180-61  and ASTM 1557-66T ( M o d ~ ( ~ c d  Proc to r )  I 

TEST 
DES'GNATION 

P, s r is? 
rJ15C;7-6ET 

MAX!MIJM DRY 
DENSITY 

LES,'CU. FT.  

141 .O 

145.9 

SERGENT. HAUSKINS & BECKWITH 

$ 
CWTENT 

% DRY WT. 

7.0 

2.7 

CURVE 

Lj 

I 

A 

R 

C 

D 

TEST 

A 

C 

S O U R C E  

I I O L E  11% (? 13-51 O N  
-2 .A 1.4 A 7- E =A L \ + / I  T H  /IOCK C O R R E C T  I O N  

- 
M O L D  N O . O F  B L O W S P E R  

DIAMFTER L A Y E R S  L A Y E R  - F T .  LBS/CU.  F T .  
- 4  4 4 "  4 . 5 8 "  5  2 5 10.0  L t 1 S .  5 6 . 2 5 5  

- a 4  6" 4 5 8 "  5 6  1 0 . 0  LLnS. 5 5 . 9 8 6  - 

L A B  
NO. 

3 - A 9 - 3  

. ? ' 4  

- 3 /  4  

1 

4" 

6' ' 

4  58" 

4 . 5 8 "  

5 2 5 1 0 . 0  -- I L R S .  5 6 . 2 5 0  

5 5 6  10.0  I U S  5 5 . 9 8 6  



SUMMARY OF MOISTURr: DENSITY RELATIONSHIP TESTS 

PROJECT <. 
.TI R U C T U R E  N o .  6 . J O B  NO. E73 -/I-" 

6 8 10 

MOISTURE CONTENT - '% DRY WEIGHT 

MOISTURE-DENSITY RELATIONSHIP TEST NLETHOD 
-. -- .-- - - -. -- - - - -- - -. - --- -- 

AASHO 799-61 ond  ASTM D 698 6 6 T  (Standard P r o c t o r )  

CURVE 

,- c ,  

I 
SERGENT, HAUSKlNS & BECKWITH -@- CO,.SUI' INL P M O L h l X  T L A C S l l F F .  5 0 L  A 1 0  T O i l * " . T i O I '  I L O U O U E R ~ U L  E N Y l N E E l S  . E L  P I S O  

I 

~~~~~~~E 
CWTENT 

$ DRY WT. 

7.7 

4.2 

S O U R C E  

* \ -- 

/ { O L E  #:", ::+ 0 - 2 '  O N  
11, -:!-I I P ! A T E I ? I A L  

l .d I 1- 1-1  I .< o c I< i . o n ri t c r I o N 

----- 

A 

D 

MAXIMUM DRY 
DENSITY 

LBS./CU. FT. 

I .  

1/l-5.0 

C - 3 / 4  4" 4  5 8 "  3 
~ -- - -. . 

D - 3 1  4 6" 4 . f O "  3 

- n 4  

- 4  4  

- -- . 

BLOWS P E R  
L A Y E R  

2 5  

5  '1 

AASHO T180-61 and  ASTM 1557-661 ( M o d l f ~ e d  P r o c t o r )  

TEST 
DESiGNATION 

~m 
91557-667 

-- 
HEIGHT O F  

F A L L  

1.1" 

1 2 "  

-- 
HAMMER 
WEIGHT 

5  5  ~ i 3 5 .  

5 . 5  L t i S .  

C O M P A C T I V E  E F F O R T  
F T .  LQSt'CU. FT .  

1 2 . 3 7 5  

1 2 . 3 1  7 

2 5 5 . 5  l.n.5. . -- - - -. . 1 2 "  

5 6  5 . 5  L L I S .  1 2 "  - 

A 

TEST 

A 

C 

NO.OF 
L A Y E R S  

3  

3  

1 2 . 3 7 5  

1 2 . 3 1 7  

- -. - -- - 
M O L D  

N O . O F  
L A Y E R S  

5 

L A B  
NO.  

3-49-3 

DIAMETER 

4 "  

6" 

- u 4  

HEIGHT 

J . B O "  

4 . 5 8 "  

BLOWS P E R  
L A Y E R  

2 5 

B 

C 

D 

5  6  

2  5 

- # 4  6.' 4 5 9 "  

- 3 /  4  4 "  4  5R" 5  -- 
- 3 / 4  6"  4 . 5 8 "  5  , 

M O L D  

5 6  - 

HAMMER 
WEIGHT 

1 0 . 0  L 1 3 S .  

DIAhrETER 

4 "  

, 

10.0 L R S .  

1 0 . 0  L . t ' 5 .  

1 0 . 0  L B S .  

HEIGHT 

4 . 5 8 "  

HEIGHT O F  
F A L L  

1 8 "  

C O M P A C T I V E  E F F O R T  
F T .  L B S I C U .  F T .  

5 6 . 2 5 0  

1 8 "  

1 8 "  

1 8 "  

5 5 . 9 8 6  

5 6 . 2 5 0  

5 5 . 9 8 6  



TESTS 

ON 

CONCRETE CYLINDERS 



ATL Testir~r Laboratories ~7 
A Divisiort o j  R & D Epgi:i;; ,crit~g A ssociotes. Inc. 

817 West Madison . Phoenix, Arizona 85007 . Telephone 254-61 81 

For: S e r g e n t ,  H a u s k i n s  & B e c k w i t h  
3940 West C l a r e n d o n  
P h o e n i x ,  A r i z o n a  85Cl.9 

Date: J u n e  6 ,  1973  

Rece~ved: 5-14-73  Prolec:: S t r u c t u r e  No. 6 - 
Submitted by: G .  S w i n d l e  Address of Project: Founts in Hi  11s - 
Contractor: T r i c o  Source of S~mpie: O u t l e t  P i p e  C r a d l e  

Arch./Engr.: T r i c o  Mix: 2000 

Concrete Co.: Johnson 6: S t e w a r t  Admix: - - -  

Truck No.: - - - Batch Sue: 10 c u  y d s  

Ttcket No.: 21915 Water Added: 2 0 

Time in Mixer: - - --  Time Sampled: 9:15  AM 

REPORT OF CONCRETE CYLINDER TESTS 

A T L  T E S T I N G  L A B O R A T O R I E S  

R i c h a r d  11. Ncleon 



i.' 
L-. 

L . Testin go ~ i ~ b o i ~ a ~ o P i e 3  
PI Di~~jsiorl ofh' & D Efi~iriccri!lg rl.~sozjutcs, /,I,-. 

817 West Madison . Phoenis, Arizona 8.5007 . Telephone 254-6181 

For: S e r g e n t ,  H a u s k i n s  & Beckwith 
3940 &st C l a r c n d o n  
P h o e n i s ,  A r i z o n a  65019 

J u n e  18. 1971 
Date: Play 251, 1 9 7 3  

R ~ ~ ~ , ~ ~ ~ :  ; - 2  3- 7 3  proicct: F o u i i ~ a  i n  I l i  11 c. -- 
Subml t t edby :  (;. S : ~ i ~ i ( l l c >  Address of Pro ject :  S t ~ ' ( L C -  t u r e  S o .  b 

... 
Co'n!ractor: L I- i c o  of  sample: I n l c ' t  Win:: Ida 1 1 s  

Concrete Co.: - - - - -  A,dmix: - - - - -  

Truck No.: 
- - - - -  

Batch Size: 
- - - - - - -  

T~cket  No.: 
- - - - -  

Water Added: g a l  

T ~ m e  in Mixer: 
- - - - . .  

Time Sampled: - - - - -  

REPORT OF CONCRETE CYLINDER TESTS 

Respectfully submitted, 

A T L  TESTING L A B O R A T O R I E S  



- 

A Divjsiorr o / R  & D Epfl'necrirrg ~ s s o c i o t e s ,  /nc. 

817  Wcsf Madison . Phoenix, Arizona 85007 . Telephone 254-61 81 

For: S c r g e n t ,  I I ausk ins  & Eeckwi th  
3940 West C l a r e n d o n  
P h o e n i x ,  A r i z o n a  85C19 

Date: J u n e  2 8 ,  1973  

Received: 6-4-73 Project: S t r u c t u r e  No. 6 

Submitted by: G .  S w i n d l e  Address of project: F o u n t a i n  H i l l s  - 
Contractor: G. S w i n d l e  Source of Sample: Out Apron 

Arch./Engr.: T r  i c o  MIX: 3000 

- - - - Concrete Co.: Admix: ---- 

Truck No.: - - --  Batch Sue: ---- 
T ~ c k e t  No.: ---- Water Added: ---- 
Time ln M~xer :  ---- Time Sampled: --- 

Respectfully submitted, 

A T L  TESTING LABORATORIES 

REPORT OF CONCRETE CYLINDER TESTS 

X i c h e r d  11. Nel e o n  

L o b  N o  

8  50 

851  

Ident.  N o  

S e t  40 

1 

Slump (In ) 

--- 

Dote  Mode 

5-31-73 

Y 

Dote T c r t e d  

6-25-73 

Age  (Doys )  

t J 

2 8 
, * 

Hold 

lbs . / rq .  1" .  

366s 



LICENSE OF APPROVAL 



LICENSE OF A P P R  0 VA L 
* 

t'lrrsuant lo  C/lal)ler 3, Ti l l r  45- IV~r r rs .  I ! / '  IIIP .4rizotia Ktlr~i.vcjrl .Trorir~t~.r. /he I)IKEC'7'Oft, I)rpar/tnenr of bt'urrr 

FOIfNTAlN HI LLS FKS #6 0 7 . 3 9  Hcsources (~ l j l ho r i ze~  lire use u/: ........................................................ I hnr  r i t r l l  I t rsrr \~oir .  t lp l~ l ic  uliorr Nlrttrht-r ....................... 

4 3N 6 E  Mahicopa Locurer1 in Src. .................... , Tp. .................... , N. .................... , C. & 5. N. 8. & ht. ............................. Corrrt/,l., Stare oj',lrizonu l o  

impound tcturer in ur~c~orrlot~ce \r-i//l anrl slrhjrc.~ 1 0  rlre fo l lo~ \~ ing  /ert,ls ancl c*on~l i r io i~s: 

p d u c h  0 6  d.tood and 6 0 h  A U C ~  a d ~ t i o n d  ;time ad may be rtequ/ined t o  carnplctQRy evacuate t h e  ........................................................................................................................................................................................................... 

ood watettil R/zrroi~gh the  oLLteet c0nduL-t 2 )  The ownerr b h a U  fahe  hcanokznblcr. ac/tiortcr ,tawcurd 64 .......................................... .. ........................................... , . ................................................................................................................... 

7hir lir.ense of apl)ro\wl .r~rpersr~/r.s rver.lt.l)ru\iuus c.on.s~nt for u . r ~  

issurd h.1, t l l r  SIUIP of Arizona relolir~r l o  suit1 rlatrr and reservoir. 

CVirtiess tt1.1. hunt1 and sen1 ($ /he Arizonu l)epar~t?ien/ 

of Waltjr Rrso1rrc~e.t 

...... 6:th ....... of ........ P.e,cmb.u .............. 19 ..ti.4 ..... 



State of Arizona 
OFFICE OF THE STATE WATER ENGINEER 

Supervision of Safety of Dams 

License o f  Approval 
Pzlrsuant t o  Chapter 3,  Ti t le  45 (Waters) ,  of t h e  Arizona Revised Statutes, t h e  S T A T E  W A T E R  E N G I N E E R  has fozlnd that 

t h e  . ...!?.omT!!-rN- -!!I-LL.~ --Dm. - 6 - - - -  - - -  - -  - -  -. --. - -  - - -  - - -  - D a m  and Rer ervoir, Stote Application Nzlmber .. ... . . ..7'.-39- ... . .-- - - - -  ---  - -  -, located in 

Sec. .... 4 --.---, Tp. --.- 3 . N J  11.6.B ....... , G. s: S. R. B sr M, .. Maric-0-pa . . . . . . . . . . . . . . . . . . . . . . .  County, State of Arizona, are safe t o  impoand 

water; and the  use of said d a m  and reservoir t o  ilnpozrnd water in accordance w i t h  and subject t o  the  followi~zg terms and conditions is hereby 

a~~thor i zed:  ..Use~~~sh.~l.L~~be~~.~!n~~~~~~as~~~a~~~f l~od--retal[yding--structur.e -,--- l~miaf;.ed~~~ttoootte~~oo~ss~~999sttoorageeeeeeeeeeeeeeeee 

during ... p.e.r.iod.$.$.$.$~?.f-.f load ... g - d  ...$1 ~ ! r ~ ~ ~ . $ . ~ c I ? ~ ~ ~ a ~ d d i ~ t . i ~ o ! ! . a ~ . ~ - t ~ i m ~ e ~ ~ ~ a s ~ ~ m a ~ - ~ b ~ e ~ ~ ~ ~ e ~ u ~ ~ r e ~ z l . ~  ttc!..com~.l..e tely ~ ~ ~ - C ! C ! C ! C ! C ! C ! C ! C ! C ! C ! C ! C ! C ! C ! C ! .  

evacua te  t h e  f l o o d  waters through t h e  o u t l e t  conduit ............................................................. .-....-.--.....-.-.~-.------~~~~ --. --...---.... r---.----.--------------.----------------------------.------------------------.---.---------------. 

---.-----.-.--------------.--.---.--*.--.-------.....--------.---------------------------------.---.------------ ---------------------------.-.-*..--.-.----.~--.---.-----.-.--..-----.---------.--------------------------~..--- 

T h i s  license of approz~al supersedes every previous consent for use issued by t h e  State 

of Arizona relative t o  said d a m  and reservoir. 

Witness  my h a d  and the  seal of t h e  Arizona 

W a t e r  Com?nission of the  State of Arizona this 

S 7 .  j.! L I '  'ATER ENGINEER 





VOLUME I 1  

COMPUTER C A L C U L A T I O N S  

FOR 

HYDROLOGY & H Y D R A U L I C  

STRUCTURE NO. 6 



HYDROLOGY PROGRAM FOR IBM 1130 - OATED JULY* 1 9 7 1  

FOUNTAIN H I L L S  STRUCTURE NUMBER 6 
EXECUTIVE CONTROL CARD OPERATION L I S T  

TR-20 ROUTING. 

FOUNTAIN H I L L S  STRUCTURE NUMBER 6 

C TABLE VELOCITY INCREMENT = 0.200 - --- --- - .---- 

i 8 o.oOoO 0.0800 0.1800 0.2500 0.3200 
f 8  0.3700 0.4100 0.4500 0.4900 0.5100 
1-43 0 . 5 4 0 0 - - 4 i 5 7 0 0 -  0 ~ 5 9 0 0  3.6100- 016300 

8 0.6500 0.6600 0.6700 0.6900 0.7000 
8 0.7100 0.7200 0.7300 0.7400 0.7500 

4--8- -- 0.7600 -- 0.7700------ 0.7700- 0.7800- 0.7900 " 0.7900 0.8000 0.8100 0.8100 0.8200 
0.8200 0.8300 0.8300 0.8400 0.8400 

-4 0.8400----0.8500- 0.8500- 0.8600- 018600 
8 0.8600 0.8600 0.8700 0.8700 0.8700 
8 0.8800 0.8800 0.8800 0.8900 0.8900 

- 8- 9.8900--- 0.8900- 0.8900- 0.8900---0.9000 
1 8  0.9000 0.9000 0.9000 0.9000 0.9100 

8 0.9100 0.9100 0.9100 0.9100 0.9100 
t-B".9200---- 0.9200 --0.9200-------0.9200----0,9200- 

8 0.9200 0.9200 0.9200 0.9300 0.9300 
------7 

9 ENDTBL i 
-- - - 

j CROSS SECTION NO. 11 DRAINAGE AREA = f .00  
> 

ELEVATION-DISCHARGE-4ND-AREA-- 
8 2165.0004 0.0000 0.0000 

i 

* 8 2167.0004 1860.0002 30.0000 
-8 2169.0004--3030.0004----130a0000 

i 
1 9 ENDTBL 

ELEVATION DISCHARGE END AREA 
--8-------- 1970.0002-------0 aOOO0------- OrOOO0-- 

1972.0002 315.0000 40.0000 
1974.0002 2500.0004 200.0000 

CROSS SECTION NO. 13 DRAINAGE AREA = 1.00 
- - - - i 

i ELEVATION DISCHARGE END AREA 
8 2225.0004 0.0000 0.0000 

L a  2227.ooo4-~86o.ooo~-3o,oooo 
8 2229.0009 303010004 180.0000 
9 ENOTBL 

-- - - -- F~SS SECTION NO. 14 DRAINAGE AREA = 1.00 

1 €LEVATION----DISCHARGE-END--AREA---- 
8 1970.0002 0.0000 0.0000 
8 1972.0002 390.0000 40.0000 

r8-- - 

-- 1974.0002-1100.0004----200.0000 



a CI 
-1 

9 ENDTBL 
I- I 

CROSS SECTION NO. 15 DRAINAGE AREA = 1.00 ! 
4 

ELEVATION DISCHARGE END AREA 
8 1970.0002 0.0000 0.0000 
8 1972.0002 340.0000 4010000 

t 
8 1974.0002 2700.0004 200.0000 

. - -- - - --- --- -.---- 1 
,- 9 ENDTBL--- 
1 
] CROSS SECTION NO. 16 DRAINAGE AREA = 1.00 

ELEVATION DISCHARGE END AREA 
8 1814.0002 0.0000 0.0000 

8 - - - - - -- 1816.0002-- - 265.0000- 40.0000 
I 8 1818.0002 2100.0004 200.0000 
j 9 ENDTBL 

, STRUCTURE NO. 6 

i 

1 ELEVATION -D ISCHARGE- -STORAGE-  

r ;  1810.0002 0.0000 0.0000 
1816.0002 183.0000 0.2999 

!-a 1820.0002-- 268.0000-----6~2999 
8 1824.0002 331.0000 25.0999 I 

8 1828.0002 385.0000 55.1999 
f4 -- 1832.0002---431.0000- 97.2999 

/ : 1836.0002 474.0000 152.0999 
1837.0002 485.0000 169.5999 

-4 1838~0002--1146.0002-487eOOOO - 
8 1839.0002 2391.0004 204.4999 4 

8 1841.0002 5950.0009 241.9999 

4 
1843.0002-10666.0019----281.0000 I 

i :: 1845.0002 16408.0039 320.0000 
1847.0002 22966.0039 375.0000 

~--Y-ENOTBL - - - - - .- -- -- 
1 

' DIMENSIONLESS HYDROGRAPH - DELTA T = 0.02 1 

I 
,RAINFALL TABLE NO. 1 TIME INCREMENT = 0.55 
1 - ----- 

1 
8 0.0000 0.0050 0.0110 0.0160 0.0220 
1 8  0.0280 0.0350 0.0410 0.0480 0.0560 

i- -0.0630------0~0710- 0rO800-----0.0890------0.0980 



8 0.1090 0.1200 0 .I330 0.1470 0.1630 
8 0.1810 0.2040 0.2350 0.2830 0.6630 

1 i 

8 0.7350 0.7720 0.7990 0.8200 0.8380 
8 0 .a540 0.8680 0.8800 0.8910 0.9020 
8 0.9120 0.9210 0.9290 0.9370 0.9450 
8 0.9520 0.9590 0.9650 0.9720 0.9780 ! 

i 
8 0.98UO 0.9890 0.9950 1.0000 1.0000 1 
9 ENOTBL - --- 

IRAINFALL TABLE NO. 2 TIME INCREMENT = 0.02 

i-8 0.0 0 0 0----- 0.01O(f-----U.Q20D----0rO200-----0-.0300 - 
* 8 0.0400 0.0500 0.0600 0.0700 0.0800 

1 
! 8 0.1000 0.1100 0.1300 0.1400 0.1700 

1 
-8- - 0.1900---0.2200 ----0.2300------0r3800--- Orlt400 i 

1 a 0.5200 0.6000 0.6300 0.6600 0.6800 
$ 8  0.7000 0.7200 0.7400 0.7600 0.7700 
+--&- --0.7900-- 0.80CO----O~8200------0r8300------- 0.8400 

8 0.8500 0.8700 0.8800 0.8900 0.9000 
8 0.9100 0.9200 0.9300 0.9400 0.9500 i 

- 8- 0.9567----0.9633 -- 0.9700------ 0.9800--- 0.9900 1 
8 1.0000 1.0000 1.0000 1.0000 1,0000 j 9 ENOTBL 



HYDROGRAPHS OUTPUT OPTIONS I 
SUBRTN XSECTN STRCT I N 1  I N 2  OUT DATA NO. 1 DATA NO. 2 DATA NO. 3 PK H E V PH SM 
RUNOFF 11 0 0 0 1  0.710 90.000 0.250 1 0  0 0 0 1 
REACH 1 2  0 1 0  2 5500 .000  0.000 0.000 0 0 0 0 0 0 
RUNOFF 1 2  0 0 0 1  0.440 90 .000  0.350 1 0  0 0 0 0 

I 
ADDHYD 1 2  0 1 2  3 0 , 0 0 0  0.000 0.000 1 0 0 1 0 1 i 
RUNOFF - 13---0 --------- -0 0 ..-4 ---- 0 420-- 9 0.0 0 0------- O i  160-I+---V--0-0 -1 

j 

1 REACH 1 4  0 4 0 5 4600.000 0.000 0.000 0 0 0 0 0 0 
RUNOFF 1 4  0 0 0 6  0.220 90.000 

5-- 6 ---- 7 
0.250 1 0 0 0 0 0 

!-ADDHYD 14- o - ------ o.ooo-------o.ooo ---- 0.0 o 0-1-4-0-1-0 --I 7 
ADDHYD 15  0 3 7 1  0.000 0.000 0.000 1 0  0 1 0  1 
REACH 1 6  0 1 0 2  6500 .000  0.000 0.000 0 0 0 0 0 0 
RUYOFF---- 16- 0- 0--- -0- 1 0. 'too----- 90 .000  0 .460  -14-0-0-0 ---Ow- l 

f ADDHYD 1 6  0 1 2  3 0.000 0 , 0 0 0  0.000 1 0 0 1 0 1 
RESVOR 0 6 3 0 1  1810 .000  0 , 0 0 0  0 , 0 0 0  1 1 1 1 0 1 

I ENDATA----- -- -- - - - - - - - - - - -- - -- - 
7 

END OF L I S T I N G  
- - - -- i 

I 
1 



EXECUTIVE CONTROL CARD OPERATION INCREMt MAIN TIME INCREMENT= 0.15 
EXECUTIVE CONTROL CARD OPERATION COMPUTt FROM XSECTN/STRUCT l1/ 0 TO XSECTNISTRUCT 0/ 6 

STARTING TIME= 0.00 RAIN DEPTH= 3.20 RAIN DURATION= 6.00 RAIN TABLE NO.= 2 SOIL CONDITION= 2 
ALTERNATE NO.= 1 STORM NO.= 1 

SUBROUTINE RUNOFF CROSS SECTION 11 --- d 

I 
AREA=--d<714----- INPU-T-RUNOFF-CURVE=--9OiO- TIME- OFCONCENTRATION-5 
COMPUTED CURVE NO. = 90.0 

j 5.95 111.796 (RUNOFF 1 
, 

987.72 TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 2.1556 CFS-HRS= ACRE-FT= 81.62 1 

/ .  
- - -- I SUBROUTINE REACH CROSS SECTION 12 

t LENGTH= 5500.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00 
- ---- 

1 

AVERAGE WATER VELOCITY= 10.118 AVERAGE ROUTING COEFF= 0.8561 NUMBER OF ROUTINGS= 0.86 

- I 1 SUBROUTINE RUNOFF CROSS SECTION 12 

I AREA= 0.44 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.35 
COMPUTED- CURVE--NO.- -9 0 r  0------------ j 
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 1 

-- -- 2.55 438,106 (RUNOFH 1 
i 4.49 95.431 ( R~JNOFF) 

5.99 64.689 -- - .- - 
(RUNOFF 
- 

SUBROUTINE ADDHYO CROSS SECTION 12 
INPUT HYOROGRAPHS= 1-2--OUTPUT-HYDROGRAPH4 -- 

I 
1 PEAK T INES PEAK DISCHARGES PEAK ELEVATIONS 
L- 2.62-- 1-139.077 -1972 r-75- 

4.52 244.401 1971.55 
6.05 165.155 1971.04 

I 
- - - L 

TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 2.1989 CFS-HRS= 1631.62 ACRE-FT= 139.83 

8SUBROUTINE RUNOFF CROSS SECTION 13 
AREA= 0.42 INPUT RUNOFF CUKVE= 90.0 TIME OF CONCENTRATION= 0.16 

4 

I COMPUTED-CURVE-NOT-=- 90 -0------ --- 
..................... WARNING MAIN TIME INCREMENT CHECK ***************a**** 

-- 
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 

2.29 523.415 I RUNOFF) 
2.49 ---- -- -477.642 4 RUNOFF-) - 



TIME 
1.04 DISCHG 0.00 

--. 2.-55.-.-DISCHG - -------463.40 
1 4.05 DISCHG 73.74 
! 5.55 DISCHG 46.01 

-- - 
130.957 t RUNOFF) 
111 -089  (RUNOFF) .- j 
108.858 t RUNOFF) I 

68.411 (RUNOFF) 
71.667 (RUNOFF) i 1 

HYDROGRAPH, TZERO= 1.04 DELTA T= 0.15 DRAINAGE AREA= 0.42 
7.98 13.97 28.57 38.94 65.26 89.72 129.61  499.79 421.03 

1 -- 250.75- 176 .38  ---132.9-128.34--128.66-139.44-104:07-- 8 5 ~ 5 5 - - - - l l U ; - 8 0  
67.02 108.63  78.31 69.06 66.73 66.81 66.94 67.07 55.96 
48.01 64.20 67.07 22.46 2.70 0.15 0.00 

TOTAL WATER. I N  lNCHES ON DRAINAGE AREA= 2.1352 CFS-HRS= 578.77 ACRE-FT= 47.83 

SUBROUTINE REACH CROSS SECTION 1 4  
LENGTH= 4600.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00 

<-- . - -- -- 4-- -- -- 
AVERAGE WATER VELOCITY= 10.254 AVERAGE ROUTING COEFF= 0.8577 NUMBER OF ROUTINGS= 0.71 

- - - - - -- - - - - - - - - --- -- - - -. - ------A- - 
~GOUTINE RUNOFF CROSS SECTION 1 4  

I 

AREA= 0.22 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.25 
COMPUTED CtlRVSNOv- =-- 90.0 - - i 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
2 - 5 1  - . -- 235r959---------- 4 RUNOFF b 

i 3. A5 54.414 (RUNOFF) 
4.42 47.946 t RUNOFF 1 

I _ _  -5.17 - - - 35.391 I RUNOFF 1 
' 1 5.95  34.632 (RUNOFF) 

--- - -- -- - -- -- -- 
/ SUBROUTINE ADDHYO CROSS SECTION 1 4  

INPUT HYDROGRAPHS= 5.6 OUTPUT HYDROGRAPH= 7 

PEAK DISCHARGES PEAK ELEVATIONS . PEAK TIMES 
1 

2.47 698.851 1972.22 
-- - 4 48  1 4 5  056- -1970 74  

! 5.17 102.686 1970 -52  
1 5.98 96.146 1970.50 

TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 2.1900 CFS-HRS= 904.55 ACRE-FT= 74.75 
1 

i - - - - - - - - - -- - -- -- -. - -- - - 
1 SUBF~OUTINE ADDHYD CROSS SECTION 15 

INPUT HYDROGRAPHSZ 3.7 OUTPUT HYDROGRAPH= 1 
,-- -- - -- 

1 
DUE TO STORAGE OVEKFLOWI THE SUM OF HYDROGRAPHS 3 AND 7 WAS TRUNCATED HERE TO 1 0 0  VALUES. 

PEAK TIMES --- - ---- --- PEAK DISCHARGES----------+EM-ELEVAT-IONS 

j 
i 

2.56 1794.008 1973.23 
4.50 388.449 1972.04 

TOTAL WATER, I N  INCHES ON DRAINAGE AREA= 2.1954 CFS-HRS= ACRE-FT= 209.58 2536.18 
-- - -- -- -- - 

j 



- 
I 

SUBROUTINE REACH CROSS SECTION 16 i 
LENGTH= 6500.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGSz 0.00 1 

AVERAGE WATER VELOCITY= 10.050 AVERAGE ROUTING COEFF= 0.8553 NUMBER OF ROUTINGS= 1.02 

SUBROUTINE RUNOFF CROSS SECTION 1 6  1 
I--;----- 

AREA- 0;48----- INPUT--RtlNOFF-CURV~---90-.-~IMe-OF-CONCENTR-A*rIOW- G . i 6  
COMPUTED CURVE NO. = 90.0 

I .PEAK--T IRES- PE-AU-DIfeHARGES ------PEAK-*LEVAT-HMS 1 
2.64 449.700 ( RIJNOFF) 
4.51 100.637 (RUNOFF) g 

-- 03 67.440- i 

i 
MUNOFW 

'SWBRO~~~NNf-ADDHY D---CROSS-SEX--T-I-OWkb 
INPUT HYDROGRAPHS= 1.2 OUTPUT HYCIROGRAPH= 3 

i- 
- - - - - P E A K -  TIRES------ -- -------PEAK -DISCHARGES -PEAK-€ kEVATMMS i 

I 2.72 2200.533 1818.10 
4.6L) 475.396 1816.22 

1 -6. llt 319.-702 1816.05 -7 

TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 2.1866 CFS-HRS= 3203.37 ACRE-FT= 264.72 1 

P 

! SUBROUTINE RESVOR STRUCTURE 6 
5 S U P . F A C E - - E L E V A T I O N = - ~ ~ ~ ~ ~ ~ ~ - - - - - -  - 

1 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
- Y r 3 9  -- 449.542 1833-92 < 

4 .74 449.539 1833.72 
10.36 19.864 1810.65 
-1 0.66----- --6.76- --1810.22- 
10.96 2.277 1810.07 
11.26 0.768 1810.02 a 7 ,  

I f  

TIME HYDROGRAPHt TZERO= 1.04 DELTA T= 0.15 DRAINAGE AREA= 2.26 
1~04-----41SCHG---0~00- 

1-1.04 
1-09---10.22 ---36s-77- 7&26----133.62 ---18&1~20la82-240r75-286~41 I 

EL€  V 1810.00 1810.03 1810.33 1811.20 1812.56 1814.38 1816.14 1816.88 1818.71 1821.16 

~3.55----~1~~~~-----?~35~20-----373.63------401.-73 --420,-75---432,53--437.93---441~49----444.17---446,1b---1)47,51 
2.55 ELEV 1824.31 1827.15 1829.45 1831.10 1832.14 1832.64 1832.97 1833.22 1833.41 1833.53 

d,OS-----DISC~6+48.4?41)9-. 20---J149.4S--449.41-40.9 .YB-----rt49.55449.21-----448.56--447.79---446.97 .I 1 4.05 ELEV 1833.62 1833.69 1833.71 1833.71 1833.72 1833.72 1833.69 1833.63 1833.56 1833.48 

~ 5 . 5 5 - 4 ~ ~ ~ ~ ~ 4 6 + 0 ~ 4 4 ~ 9 2 4 ~ 3 r 4 ~ ~ ~ 0 ~ ' + 0 . 5 L 4 3 9 . 2 2 4 3 7 r 5 5 U 3 4 . 0 5 - -  430.02-424.45 T 

5.55 ELEv 1833.40 1833.29 1833.15 1833.01 1832.89 1832.76 1832.57 1832.28 1831.91 1831.43 



8.55 DISCHG 353.96 346.18 338.56 331.11 317.74 304.81 292041 280.51 269.09 228.89 
8.55 ELEV 1825.70 1825.12 1824.56 1824.00 1823.15 1822.33 1821.55 1820.79 1820.06 1818.15 

10.05 DISCHG 191.94 -32.97 19.18 -11.15 6.48 -3.77 2.19 -1.27 0.79 -0.43 f 
10.05 ELEV 1816.92 1808.91 1810.62 1809.63 1810.21 1809.87 1810.07 1809.95 1810.02 1809.98 

1 
----11.55-Df SCHG----- 0.25--- -0.14 --- -0.08-0.04--0.02-------0301- -0100--0 .OO--- 0.00------0.00 
! 11.55 ELEV 1810.00 1809.99 1810.00 1809.99 1810.00 1809.99 1810.00 1810.00 1810.00 1810.00 

- ~ ~ . ~ ~ - - - D I S C X G - - - - - G ~ ~ ~ - ~ . ~ ~ - - O . O O - - - - - O - ~ ~ ~ - -  0 FO 0 --0 =O O---Ow0 
13.05 ELEV 1810.00 1810.00 1810.00 1810.00 1810.00 1810.00 1810.00 

-- - - -- -- - - - - -. -- - - - -- - - . - - -- -- - -- - - - - - 
t 

TOTAL WATER* IN INCHES ON DRAINAGE AREA= 2.1834 CFS-HRS= 3198.80 ACRE-FT= 264.34 



EXECUTIVE CONTROL CARD MAIN TIME INCREMENT= 0.25 
EXECUTIVE CONTROL CARD TO XSECTN/STRUCT 0/  6 

STARTING TIME= R A I N  TABLE NO.' 1 S O I L  CONDITION= 2 
ALTERNATE NO.= 1 

SUBROUTINE RUNOFF CROSS SECTION 11 ! 

i INPUT- RUNOFF- CURVE=-9010- AREA=--0.71 --- TIf4EOF-CONCENTRATION=--O-22% 
COMPUTED CURVE NO. = 90.0 

i-fAt(--T INS --PEAK-01 sC+~A-RGE~--------PEAK-EL-M/AT-IOMS 
11.96 1251.390 ( RUNOFF) 1 
16.87 40.686 ( RUNOFF) 3 

29.802 -- !p--~~~~~ - 26.173 ------I I RUNOFF+ RUNOFF I 
j 

25,833 (RUNOFF) 
22.3F- ---- 22.512 (RUNOFF 
23.44 22.198 (RUNOFF) 1 

2 , - 

- 
'-SUBRUWFE~+~REAC~--+ROSS--SEC-T-ION-~~------ 

LENGTH= 5500.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGSr 0.00 7 1 

i 
i 
;SUBRGWINE-RUNOFf--CROSS-SECTiON- 1-2---------- 

AREA= 0.44 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.35 1 
COMPUTED CURVE NO. = 90.0 1 

t PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
12.02 697.423 (RUNOFF ) 

' 19.37 -- 18.390 (RUNOFF3 7 

21.50 15.782 (RUNOFF 
23.50 13.494 (RUNOFF 

t 
'SUBROUTINE ADDHYD CROSS SECTION 1 2  
~ L N P U T -  HYDROGRAPHS=--1. ;?------OUTPUT- HYDROGRAPH- 5 1 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 

i 1 2 r  0 5  --- f 761 .898  1973.32 1 
19.37 48.010 1970.30 

I 21.52 41.042 1970.26 
1 3 - 5 2  65.145-  1 9 7 0 ~ 2 2  T 

TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 3.1416 CFS-HRS= 2331.66 ACRE-FT= 192.68 

I SUBROUTINE RUNOFF CROSS SECTION 1 3  
* A R E A = - -  ~ 4 2 - I N P U T - - R U N O F F C U R V E ~ B O 4 T I ~ E - - O F C O N C E N 5 R A - F I O N ~ &  - 

COMPUTED CURVE NO. = 90.0 
I 

-PEAK-DISCHARGES---------------PEAK-EL6VAFIONS - 
I 

-- - -- - -- - 



(RUNOFF 1 
1 RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF) 
(RUNOFF 1 
(RUNOFF) 

TQTAk- WATER- I*-FNCHES-ON--DRAINAGE- A R E A = - - - % ~ ~ F S - H R S = - -  847~38--------ReREF I - 
t 

7Q.iJ.r 

i - S ~ % ~ ~ t t ~ ~  MW~~---?:RO~S+ECT I ON-34-------------- - 
LENGTH= 4600.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00 

SU0ROUf-INE-RUNOFF------CROSS-SEC-TION~-14----~- 
AREA= 0.22 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.25 
COMPUTE0 CURVE NO. = 90.0 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
11.96  387.578 (RUNOFF) --,- 16.67 1 2 ~ 6 0 2  1 RUNOFF>- 

19.37  9.235 (RUNOFF) 
20.37 8.110 (RUNOFF I 

--. . , - - -  
22.37 6.974 (RUNOFF ) 
23.44 6.883 ! (RUNOFF 
--- -- 

1 

: SUBROUTINE ADDHYD CROSS SECTION 1 4  
----INPUT-HYOROGRAPHS=--5r6---OUTPU-F-HYDROGRAPH=--7-- 1 

I 
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 

16.87 36.627 1970.18 
19.37 26.804 1970.13  

--20 37  23  542  -- 1970 . I 2  1 

1 21.'+6 23.195 1970.11 

i 22.37 20.253 1970.10 
2 3  iY6 19192- 1970s10  I 

TOTAL WATER* XN INCHES ON DRAINAGE AREA= 3.1356 CFS-HRS= 1295.15 ACRE-FT= 107.03 

i 
SUBROUTINE ADDHYD CROSS SECTION 1 5  

INWT3tYOROGRAPHSsJf7-  OUTPCI'FHYDROGRAPH--- - d 

, D U E  TO STORAGE OVERFLOW+ THE SUM OF HYDROGRAPHS 3 AND 7 WAS TRUNCATED HERE TO 100  VALUES. 
- -. --- -- - -- - - - 

1- 
1 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
12.02 

L - s 9 , 3 7  
2851.633 1974.12 

74.848 1970744 L 

21.50 64.224 1970.37 
23.50 55.076 1970.32 

-- - - - -- -- - - 

I TOTAL WATER+ I N  INCHES ON DRAINAGE AREA= 3.1460 CFS-HRS= 3634.36 ACRE-FT= 300.3Q 



SUBROUTINE REACH CROSS SECTION 1 6  
LENGTH= 6500.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00 

AVERAGE WATER VELOCITY= 10.461 AVERAGE ROUTING COEFFZ 0.8602 NUMBER OF ROUTINGS= 0.59 

-SUBROUTINERUNOFF_IICROSS-SECTION--16 - 
I AREA= 0.48 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.46 
i COMPUTED CURVE NO. = 90.0 

*+*++t+**+****t*+*** WARNING MAIN TIME INCREMENT CHECK .................... 

i 
-------------PEAK T I +I E PEAK DISCHARGES------PEAK-* LEVATiONS- 

12.10 681.193 (RUNOFF) 
21.56 16.974 f RUNOFF) 
23.56---- 14 .5  1 6------------------- t RUNOFFF 

TIME HYDROGRAPH. TZEROZ 5.00 DELTA T= 0.25 DRAINAGE AREA= 0.48 
I 

-- 5.00--f31SCHG---- 05fJO----- 1.15---1.74- 2.4 -3rl6---3.83 - - - - - 4 & Y - - - - - - S i 0 2  5.58------ 6 ~ 5 3  
7.50 DISCHG 7.84 8.76 9.50 10.74 12.38 13.80 15.23 16.96 19.07 21.19 

10.00 DISCHG 23.59 27.20 32.09 38.39 lb6.67 59.49 78.93 281.55 647.63 610.49 
73.2+63.8+55.41----- L - 1 2 . 5 0 - D f  SCH'424,61c---l95+57-23.03---91 r58------ 5 0 . 5 4 - - - 4 6 . 2 7 ~ -  43.44 

15.00 DISCHG 40.73 38 .41  35.82 33.53 30.94 29.34 27.91 27.44 27.31 26.58 
17.50 DISCHG 25.40 24.29 22.99 21.83 20.53 20.08 19 .95  19.92 19.92 19.22 

--20.00-----4ISCHG ---- 18.OL17.62---17.50----I&* 75------ 15.5 15.87-- 16.92- 16.59- 1 5.54---- 15 .16  
22.50 DISCHG 15.04 14 .29  13 .09  13.39 14.46 14.13 13.03 9.07 3.05 0.89 
25.00 DISCHG 0.23 0.04 0.00 0.00 

SUBROUTINE AODHYD CROSS SECTION 1 6  
- -- - -- INPUT HYDROGRAPHS= 172----0UTPUF HYDROGRAPH=-3 - -- -- - 

i ! 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
12-19 3112.008----- -1819 lo---- -- 

I 
19.37 94.471 1814.71  
21.65 79.661 1814.60 .- 23.65--- 68.024- 1 

1 
1814.51 

i 
1 TOTAL WATER, I N  INCHES ON DRAINAGE AREA= 3.1401 CFS-HRS= 4600.31 ACRE-FT= 380.17 - -- * 

1 
SUBROUTINE RESVOR STRUCTURE 6 

1 

i 
SURFACE- f LEVATION=-18lOrOQ-------- 

I 

i 
PEAK TIMES P E A ~ E S  PEAK- &LWAT&ONS 

13.20 <--482,686 -1836-78 * .  ' 1 
: 

21.97 80.422 1812.63 
22.48 73.846 1812.42 ;'/ 

1 
23.62-- 68.150 1812.23 
25.49 0.142 1810.00 

i 26.01 0.073 1810.00 
26-51  0.038 1810.00 I 

27.01 0.020 1810.00 
27.51 0.010 1810.00 

/-- 
28.0% 0.005 1810.00- 



I -- - . $7 TIME HYDROGRAPH* TZERO= 4.75 DELTA T= 0.25 DRAINAGE AREA= 2.26 G 

4.75 DISCHG 0.00 0.23 2.76 6.36 9.79 13.88 17 -29 20.24 23.04 25.66 
4.75 €LEV 1810-00 1810.00 1810.09 1810.20 1810.32 1810.45 1810.56 1810.66 1810.75 1810.84 

i 
i 

7.25 DISCHG 29.47 35.21 40.39 44.06 48.95 56.22 63.51 70.18 77.83 87.26 
7.25 ELEV 1810.96 1811.15 1811.32 1811.44 .1811.60 1811.84 1812.08 1812.30 ,1812.55 1812.86 

9.75 DISCHG 97.42 108.31 123.34 144.72 172.51 186.83 200135 227.91 289.83 366.01 
> ---9.75--- E LEV----. 1813.19--1813~55----1814r04~-1814~74--1815.65-1816.181816~81--1818.11---1821.38---1826.59- 

i 
l 
; 12.25 DISCHG 429.12 462.82 477.91 482.16 482.71 481.63 479.71 477.24 474.38 470.59 
Z-~Ei25--Et;EV--1831.83-1834.96-f836.3Er--1836e74--1836.79--1836~69-1836i5l-1836,29--1836.03 ---1835.68 ? 

I 
14.75 DISCYG 466.48 462.21 457.82 453.32 448.70 443.97 439.16 434.29 428.81 422.13 

ELEV------1835~30--1839~90--1834~49~1834~07-~1833~64--1833~20--1832r75--1832~30---1831.81-1831.22 

17.25 DISCHG 415.56 409.05 402.57 396.10 389.65 382.10 371.71 361.63 351.90 342.52 
i-17,25-------~~~~--1830.65-1830.09 --1829.52--1828~96-1828,401827~78--1827.01-1826~26- 1825.54--1894.85- 

4 - 
19.75 DISCHG 333.44 319.15 303.49 288.74 274.87 243.83 200.61 87.81 72.59 80.32 

--- 19.75-----ELEV ---1824.18-1823.24--- 1822.25-- 1821.31 --1820.43-1818~86-1816~82--1812+87-1812.38-~812~63 1 
t 
3 

22.25 DISCHG 68.30 73.78 66.92 65.14 61.28 67.35 67.31 63.95 49.41 23.46 
'-22.25- ELEV--1812~23-1812~411-181212.1-9- -1811~1-1811~00-  1812.20---1812.20---1812~09 --1811.62--1010.76 

24.75 DISCHG 5.14 1.18 -0.07 0.14 -0.09 0.07 -0.05 0.03 -0.02' 0.02 i 
- 24 7 5--------€LC V-- 1810 r16-- 1810.03- -1809~99----1810~00-1809~95--1810~00-1809~99---1810~00 -1809.99--1810.00- 
j 
! 27.25 DISCHG -0.01 0.01 -0.00 0.00 -0.00 0.00 -0.00 0.00 -0.00 0.00 
-42 7.15----- ELE~- -1809~99 - -1810~00+809~99 - -1 ;810~00 - -1810~00  --1810000-1810~00-1810~00----1810000--1810~00---- 

! 

----- TOTAL--UATERr -IN-INCHES ON- DRAINAGE -AftEA-r1394----CFS-HRS-L599,J3---- ACRE-FT= ---380.08- I 

! ENDCMP 1 
'4 

1 



EXECUTIVE CONTROL CAR0 OPERATION INCREM* MAIN TIME INCREMENT= 0.15 
: 

EXECUTIVE CONTROL CARD OPERATION COMPUT? FROM XSECTN/STRUCT 11/ 0 TO XSECTN/STRUCT 0/ 6 
STARTING TIME= 0.00 R A I N  DEPTH= 7.30 R A I N  OURATION= 6.00 R A I N  TABLE NO.= 2 S O I L  CONDITION= 2 
ALTERNATE NO.= 1 STORM NO.= 3 

4 

SUBROUTINE RUNOFF CROSS SECTION 11 
.-- A R E A ~ - - - D . - ~ ~ - - - - I N P U T - R U N O F F - C U R V E E - ~ ~ - ~ ~ F I - W E O F - C O N C E N T R ~ . T - I Q N ~ ~ ~  

COMPUTED CURVE NO. = 90.0 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
I 

--- 2.31- -- - 2217.636 4 RUNOFF-) 1 

1 2.49 2099.810 (RUNOFF 
3 85 435.199 (RUNOFF) 

ii +.a> -- 380~218 1 RUNOFF+- 1 

5.17 278,284 (RUNOFF ) 
5.95 270.765 (RUNOFF) 

-- -- r-,,, 1 

HYDROGRAPH* TZEROZ 0.44 DELTA T= 0.15 DRAINAGE AREA= 0.71 
0.44 OISCHG 0.00 2.06 22.74 53.61 82.60 137.14 193.98 246.98 271.64 436.02 

L- 1 ~95----DI~~~~--507~521_561~45-2055c33--198~6a---2-05C~O~-1491~ 56--966~82.- 673.20---575.63---550.23 
3.45 DISCHG 514.00 419.25 412.28 431.10 357.35 296.63 371.49 369.58 301.60 282.37 
4.95 DISCHG 277.33 275.71 275.80 255.81 206.27 193.80 239.89 266.60 177.77 50.35 1 

, -- 6.4 5 4  I SC HG------ 13.08-----2.79- 0.18-- -0.00- i 

4 
i 

TOTAL WATER, I N  INCHES ON DRAINAGE AREA= 6.0755 CFS-HRS= 2783.91 ACRE-FT= 230.06 ' --- --- -- -- 

'SUBROUTINE REACH CROSS SECTION 12 
- LENGTH=---5500.00----INPUT COEFFICIENT=--4r0000------ INPUT-ROUTINGS*OrOO--- 

I 
I AVERAGE WATER VELOCITY= 12.150 AVERAGE ROUTING COEFFZ 0.8772 NUMBER OF ROUTINGS= 0.73 
L- . - -- a . - -- -- 

SUBROUTINE RUNOFF CROSS SECTION 12 
----- AREA=--Q.r)4---- - I N P U T - R U N O F F - C U R V E O - ~ ~ ~ O - - - T I - M E - O F Z O N C X ~ T R A T ~ O A ~ ~ ~ ~ ~  

1 COMPUTED CURVE NO. = 90.0 

-------PEAK - T I  ME S-------------7 PEAK-DISC+tARGE-+-- PEAK-ELEVATIONS 
2.51 1232.831 (RUNOFF) 
4.49 234.469 (RUNOFF ) 

-------------------5 .9 9 156.76- +RUNOFF-) 
1 
! 

-SUBROUTINE-ADDHY 0---€ ROSS--SEGT-I-ON4 2 - r 

INPUT HYDROGRAPHSZ 1*2 OUTPUT HYDROGRAPH= 3 

-- PEAK-TIFIFS PEAK--DISCHARGES ----PEAK--ELEVAT-IQNS 
2.51 3233.809 1974.67 
4.51 602.188 1972.26 
6 4  5---- -402,585 1972708 

TOTAL WATER, I N  INCHES ON DRAINAGE AREA= 6.1914 CFS-HRS= 9595.11 ACRE-FT= 379.73 



SUBROUTINE RUNOFF CROSS SECTION 1 3  
AREA= 0.42 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.16 
COMPUTED CURVE NO. = 90.0 

**re%*************** WARNING MAIN TIME INCREMENT CHECK *********a**********  

PEAK TIMFS PEAK DISCHARGES PEAK ELEVATIONS I 

- --2 28 -----------..--- 1553.159- (RUNOFF ) ! 
1 2 48 1282.820 
I ( RUNOFF) 

I 
3.88 274.761 ( RUNOFF) 
4>36  ------ -- 267.385- (RUNOFF i 

5.17 166.575 (RUNOFF) 
5.93 178.480 ( RIJNOFF) I 

- - - -- -- - - - - -- - - - -- 
I TIME HYOROGRAPHt TZERO= 0.44 DELTA T= 0.15 DRAINAGE AREA= 0.42 

0.44 DISCHG 0.00 3.22 21.59 40.91 57.10 111.05 112.66 167.76 190.94 277.66 
#- ~~95---DISCHG----3VO149---Y44~11--1505~43-~1173~70---1228r74---650~1cC--450~7rC----336~97--323.41----322i58 

3.45 DISCHG 273.27 258.90 212.22 273.99 181.93 165.02 266.84 192.00 166.55 163.04 
4.95 DISCHG 163.02 163.11 163.19 136.00 111.70 116.46 155.57 162.32 54.34 6.53 

-- 6.45 --oISCHG. - --- 0 - 3 8  - 0.00 - -- --- - - 
I 
3 

TOTAL WATER, I N  INCHES ON DRAINAGE AREA= 6,0177 CFS-HRS= 1631.13 ACRE-FT= 134.79 - - --- -. - - -- -- -- - - 
SUBROUTINE REACH CROSS SECTION 1 4  
. - -- LENGTH=--4600.00---INPUT COEFFIC-IENTS---Or0000 - INPUT-ROUTING5r--4~00----------- - 
i 

AVERAGE WATER VELOCITY= 13.850 AVERAGE ROUTING COEFF= 0.8906 NUMBER OF ROUTINGS= 0.54 
1 

SUBROUTINE RUNOFF CROSS SECTION 14  
j 
i - - --- AREA= ---0.22 INPUT- RUNOFF- CURVE=---90 .O---TIME-OF-CONCENTR~TI~N=--O&~- i 

1 COMPUTED CLJRVE NO. = 90.0 
I 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS I 

I-- 
- 2  3 1  -687,151- ( RUNOFF) i 

2.49 650.624 (RUNOFF) 
134.859 t RUNOFF) 1::; $ 1 7 ~ 7 8 9  -- t RUNOFF k 1 

5.17 86.237 (RUNOFF) 1 
, 5.95 83.904 (RUNOFF) { 
1 TIME HYDROGRAPH. TZERO= 0.60 DELTA T= 0.15 DRAINAGE AREA= 0.22 

0.60 DISCHG 0.00 7.04 16.61 25.59 42.49 60.10 76.53 84.17 135.10 157.26 
&-2. ~UISCH-I~ 3~97---636r8~15.41.-635.4~62~1.7--9957----20a~6~178.36----170.49----159,27- 

3.60 CISCHG 129.91 127.75 133.58 110.72 91.91 115.11 114.52 93.45 87.49 85.93 
5.10 DISCHG 85.43 85.46 79.26 63.91 60.05 74.33 82.61 55.08 15.60 4.05 

.--6.60---Df SCHG 0.8-0.05-------0. 00 - 9 

i , 
I S U B R O ~ T - ? ~ A 4 O H Y B 4 R O S S - S E C f - I - O N - l +  - 

INPUT HYDROGRAPHS= 516 OUTPUT HYDROGRAPH= 7 
# 1 

PE AK-T I MES---- PE-AK-DISCHARGES---------PEAK* k€VATIONS---  J 

i 



TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 6.1447 CFS-HRS= 2537.99 ACRE-FT= 209.74 
$ 

- - - 

! SUBROUTINE ADDHYD CROSS SECTION 1 5  
INPUT HYOROGRAPHS= 3.7 OUTPUT HYDROGRAPH= 1 

DUE TO STORAGE OVERFLOW, THE SUM OF HYDROGRAPHS 3 AND 7 WAS TRUNCATED HERE TO 100  VALUES. 
r 

-PEAK TIMES --- - PEAK DISCHARGES PEAK-ELEVATIONS 
1 2.47 9301.014 1976.20 

4.49 948.500 1972.51 
.99--------- -641.143 - 1972 .25  

TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 6.1747 CFS-HRS= 7133.10 ACRE-FT= 589.47 

1 
'SUBROUTINE REACH CROSS SECTION 1 6  
L-ifN6~H-6500 COO---INPUT-COEfUC-IENT=--0-rQVOO"-- INPUT--ROUT I%GS=-&OO 

AVERAGE WATER VELOCITY= 10.939 AVERAGE ROUTING COEFF= 0.8655 NUMBER OF ROUTINGS= 0.95 I 

1 

i 
? SUBROUTINE RUNOFF CROSS SECT ION 1 6  
! -AREA=----0.48--- - I N P U T - R U N O F F - C + R V E * - 9 0 r Q - - F I M E - O F - 6  - 

COMPUTED CIJRVE NO. = 90.0 
I 

i 
PEAK-TIMES PEAK -DISCHARGES PEAK-ELEVAT-I-OlrlS 

2.60 1255.468 (RUNOFF) 
i 4.50 247.569 (RUNOFF) 
-6.0 3------ 163.a66 (RUNOFF) 

' SIBROUTINE--ADOHYD-- CROSS SECTIOM--16 -- 4 

1 INPUT HYDROGRAPHS= l r 2  OUTPUT HYDROGRAPH= 3 

L- PEAK-Tf ME%-- PEAK -DISCHARGE---PEAK-ELEVAT-IONS 
t 2.64 6293.106 1822.57 

4.62 1167.356 1816.98 
--6.12- 785.908 -%816*56 i 

i 

! TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 6.1755 CFS-HRS= 9047.06 ACRE-FT= 747.64 
- 

SUBROUTINE RESVOR STRUCTURE 6 
; ----SURFACEf LEVATION=-%810*0- 

I PEAK TIMES PEAK DISCHARGES PEAS ELEVATIONS ,--I I I 

2.91 5 1 8 % - 7 9 L  1840.53 
12 .31  3.256 1810.10 1 d - d  

I 12.61 1.097 1810.03 
12 .91  A . 3 7 2  1810.01 

. ." 

. . -- 

- - ? ~ ~ - - -  , . . . " 4 , .  . . . . I .  . , , - . .. , , .  ., I * .  I "  .-  ... . . . ., . . ,~  < -  . . .  . .  
QOOC 



T I M E  HYDROGRAPH* TZERO= 0.44 DELTA T= 0.15 DRAINAGE AREA= 2.26 
0.44 DISCHG 0.00 0.06 6.50 42.47 117.30 186.05 203.96 243.89 276.92 297.38 
0.44 ELEV 1810.00 1810.00 1810.21 1811.39 1813.84 1816.14 1816.98 1818.86 1820.56 1821.86 
...... ... -..-. --. .--...----- ---- -*------.----.- --...--------.----.---LA ----- ---.-. 1 

) 1.95 DISCHG 326.45 350.48 382.59 421.44 470.22 2477.67 4952.87 4719.63 3668.55 2746.45 
1.95 ELEV 1823.71 1825.44 1827.82 1831.16 1835.64 1839.04 1840.43 1840.30 1839.71 1839.19 

5-- .. - - .- - - - .... - ...... - - - - 

3.45 DISCHG 2221.26 1951.71 1736.90 1552.21 1427.47 1340.68 1227.84 1183.28 1139.88 1127.51 
' 3.45 ELEV 1838.86 1838.64 1838.47 1838.32 1838.22 1838.15 1838.06 1837.99 1837.99 1837.97 

-- 1 ........ ..... . . 

1 4.95 DISCHG 1078.16 1019.78 972.70 939.00 907.43 859.51 797.95 756.69 753.68 740.04 
i 4.95 ELEV 1837.89 1837.80 1837.73 1837.68 1857.63 1837.56 1837.47 1837.41 1837.40 1837.38 

--..-.--. ....... . . . .  - 
648.77 493.43 482.04 478.53 474.90 470.56 466.01 461.50 457.03 452.61 6.45 DISCHG 

6.45 ELEV 1637.24 1837.01 1836.73 1836.41 1836.08 1835.68 1835.25 1834.83 1834.42 1834.01 
........... . ....... . i 

f 7.95 DISCHG 448.23 443.89 439.59 435.34 431.12 425.37 419.65 414.00 408.43 402.94 

? 
7.95 ELEV 1833.60 1833.19 1832.79 1832.40 1832.01 1831.51 1831.01 1830.52 1830.03 1829.56 

.... - .. -.. .. --- ... - . -- - - . ......... -- .. -. - .. - ..... 
1 

9.45 DISCHG 397.52 392.17 386.89 379.59 371.24 363.07 355.09 347.28 339.64 332.17 
9.45 ELEV 1829.08 1828.62 1828.16 1827.59 1826.98 1826.37 1825.78 1825.20 1824.64' 1824.08 

i . ..... ... .. ...- ..... .. --- - - - -- 
10.95 DISCHG 319.64 306.64 294.16 282.18 270.70 235.02 197.08 9.26 -5.38 3.13 
10.95 ELEV 1823.27 1822.45 1821.66 1820.90 1820.17 1818.44 1816.66 1810.30 1809.82 1810.10 

.- -- - -- -- . 
3 

12.45 DISCHG -1.82 1.06 -0.61 0.35 -0.20 0.12 -0.07 0.04 -0.02 0.01 
12.45 ELEV 1809.94 1810.03 1809.97 1810.01 1809.99 1810.00 1809.99 1810.00 1809.99 1810.00 i 

..... -- . . . .  - . ..---... -. --A - - .- .. . - - ... .... - -. .... .......... -- 
j 13.95 DISCHG -0.00 0.00 -0.00 0.00 -0.00 0.00 -0100 0.00 -0.00 0.00 

13.95 ELEV 1809.99 1810.00 1810.00 1810.00 1810.00 1810.00 1810.00 1810.00 1810.00 1810.00 

TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 6.1680 CFS-tlRS= 9036.09 ACRE-FT= 746.74 

j ENDCMP 1 



EXECUTIVE CONTROL CARD FROM XSECTN/STRUCT 11/ 0 TO XSECTN/STRUCT 0/ 6 
STARTING TIME= 0.00 R A I N  DURATION= 6.00 R A I N  TABLE NO.= 2 SOIL  CONDITION= 2 
ALTERNATE NO.= 1 

1 

SUBROUTINE RUNOFF CROSS SECTION 11 
AREA= 0.71 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.25 

i COMPUTED-CURVE-+&---9O.O 
! .................... WARNING MAIN TIME INCREMENT CHECK .................... 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
2.31 6398.258 

i 
(RUNOFF) 

-2.4 7--- 5836.441- -- i RUNOFH [- 3.85 1159.270 (RUNOFF ) 
4.42 1009.931 t RUNOFF 1 1 5.95- -- 716.220 (RUNOFF k- i 

t 

a TIME HYOROGRAPHv TZEROZ 0.15 DELTA T= 0.15 DRAINAGE AREA= 0.71 
---U.IS---DI SCHG 0300----27.45- -a49 k60 ----197~48----NOr22--438.95--505~4.8rC--684i60-851~3~7&~5 

[ -  
f 1.65 DISCHG 999.68 1496.04 1652.11 1747.61 5994.87 5612.02 5652.46 Q062.69 2613.98 1811.22 

3.15 OISCHG 1543.83 1472.56 1373.48 1118.92 1099.12 1148.05 950.93 788.82 987.07 981.40 
4- k 6 5 - - - D I S C H 6 4 U O s 4 2 - - - - 7 4 9 . 0 0  --735.28 ~ 7 3 0 ~ ~ 7 - 3 0 r 5 8 - - - - - 6 7 7 ~ 3 6 - 5 4 6 r 0 0 - - - - - 5 1 2 ~ 8 5 - - 6 3 4 ~ 6 0 - - - - - ? 0 5 ~ 0 5 - - - -  
' 6.15 DISCHG 470.03 133.14 34.59 7.37 0.48 0.00 -E f - MTAL--WATER r - I N  INCHES ON DHbINAGE--AREAb17.61F7-- CF S-HRS=----80?h 6-7--------ACRE-R- 66771% 1 

i 
iSUBROURNE--REACK-----<ROSS -SECT-ION-12 -- - - - 

INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00 -. LENGTH= 5500.00 , I 

I---- - 
AVERAGE-WATER VELOCITY=-- 1 3 ~ 0 7 6 ~ ~ ~ ~ ~ A V E R A G E ~ R O U T - I - N G - C O E F F ~ 8 8 4 9 - - - N U M B E ~ F -  RoUFEMGS~&&%------ 1 

L SUBRWFINE4UNOFF---CROSS SECTION-. 12 
AREA= 0.44 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.35 
COMPUTED CURVE NO. = 90.0 3 
- 

1 PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 

i 2.48 3466.717 ( RUNOFF) 
4.48 -- 6226940 -----4 RUNOFF) 

1 

5.99 414.668 (RUNOFF) 

P I T I N E  AODHYIJ CROSS SECTION 12 
5 

I INPUT HYDROGRAPHS= 112 OUTPUT HYDROGRAPH: 3 
- -- -- ---- 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
7 

2.47 9515.462 1980.42 
4.51- 1601.230- 4-373~377 

i 6.02 1067.979 1972.68 



I 

AREA= 0.42 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.16 
COMPUTED CURVE NO. = 90.0 

.................... WARNING MAIN TIME INCREMENT CHECK .................... 

.................... WARNING MAIN TIME INCREMENT CHECK .................... : 
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 1 - ------- 1;24--- ---- a - ---*-- --- 

i 
529.558- 1 RUNOFF-)- 

2.28 4439.190 (RUNOFF) 
2.48 3520.601 (RUNOFF ) 

'-------------------3 -8 8-- -731.359 t RONOFF3 1 

4.36 710.176 (RUNOFF 1 
5.17 441.266 (RUNOFF ) 

,---------------- 5 9 3  458 834-- -- - (RUNOFH 
1 
' T I N E  HYDROGRAPHt TZEROZ 0.15 DELTA T= 0.15 DRAINAGE AREA= 0.42 

32792---44.90---165r-3rt---238~53- 285.14----316r52-----517.41----471s-38---- 638.25 !--~~ts---o~s~~c------o.oo- 
1.65 DISCHG 678.93 930.10 1083.80 1350.10 4325.55 3265.25 3351.65 1758.70 1213.04 904.29 

' 3.15 DISCHG 866.20 862.51 729.68 690.49 565.77 729.32 483.92 438.66 708.78 509.67 
- -4- 6 5  -- D I SCHG------ 441.87-432.35---432.10--432~14-432~19-360~05-295~63---308.14--411.48---4?9.21 

1 6.15 DISCHG 143.65 17.28 1.01 0.00 

1 -- TOTAt-WATER-IN -INCHES-ON- DRAINAGE- AREA=--1-7~4692--- CFS-H~S=--4735.13------ ACRE-FTs -- 391-r31--- 

1 

1 -- 
1 
-SUBROUTINER€ACtt---4ROSS SECTION - 1 4  

LENGTH= 4600.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGSr 0.00 

-SUBROUTINE--RUMOFF--CROSS-SECTION-- I+--- - 
i AREA= 0.22 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.25 

COMPUTED CURVE NO. = 90.0 
-- - -- -- - - - - - - -- - 

i 

****************%*** WARNING MAIN TIME INCREMENT CHECK .................... 
-PEAK-TIMES------- P E A K - D I S C H A R G E S  - PEAK-ELEVATZONS -- 

i 2.31 1982.381 (RUNOFF 
2.47 1808.440 (RUNOFF) 

I- 3 . 8 7 -  359.169 (RUNOFF) + 

4.42 312.898 (RUNOFF) 
5.95 221.836 (RUNOFF 

, _ _ _ _ _  -- 
I T IME HYDROGRAPHt TZERO= 0.15 DELTA T= 0.15 DRAINAGE AREA= 0.22 

0.15 DISCHG 0.00 8.50 15.36 61.19 105.42 136.01 156.73 212.13 263.79 302.65 
!I , 6 5 - - O I S C H - 0 9 r 7 ~ & 3 3 5 ~ 1 1  .92----5+lT51-l~57~56--1738.9Y--1-751#?-l258~8~O9.96----561,22 

478.37 456.28 425.58 346.71 340.57 355.73 294.65 244.42 305.85 304.09 3.15 OISCHt  - 4.65 DISCHG 248.01 232.08 227.83 226.39 226.37 209.88 169.18 158.91 196.63 218.46 
145.6-1 -25- f--&. 1 M I  SCHG- 10.72------2.28-- 0.15-- 0 100.- ---- 1 

/ 
LSMBROU-FINE-AODHYD-GROSS- SECIU-OGI+ -- 

INPUT HYOROGRAPHS= 5.6 OUTPUT HYDROGRAPH= 7 

-PEAK TIMFS--------- PEAK- DISCHARGES------- -PEAK-ELEVAT-IONS------- 1 

! 
1 - 



TOTAL WATER. I N  INCHES ON DRAINAGE AREA= 17.7789 CFS-HRS= 7343.36 ACRE-FT= 606.85 ! 
-.- - 

/;USROUTINE ADDHyo m o s s  SECTION 15 
3 

i 
INPUT HYDROGRAPHS= 3 .7  OUTPUT HYDROGRAPH= 1 

DUE TO STORAGE OVERFLOW* THE SUM OF HYDROGRAPHS 3 AN0 7 WAS TRUNCATED HERE TO 100 VALUES. 

I------ PEAK-TIMES------- PEAK-DISCHARGES PEAK-EL-EVRT-IONS 1 

2.46 14981.576 1984r40 
4 .48 2513.295 1973.84 
5.-99- 1703.093- 1973x15- 7 

8 TOTAL WATER, I N  INCHES ON DRAINAGE AREA= 17.0751 CFS-HRS= 20649.57 ACRE-FT= 1706.48 

' SUBROUTINE REACH CROSS SECTION 16 
- -  --LENGTH--6500 r00- INPUT-COEFfI~IENT=4rOUOO- 1.NPtlT-ROUTINGS- n&-CC 5 P 

AVERAGE WATER VELOCITY= 11.274 AVERAGE ROUTING COEFFz 0.8689 NUMBER OF ROUTINGS= 0.92 
-. - 5 

i I SUBROUTINE RUNOFF CROSS SECTION 16 
AREAS----0.48 - - - I N P U T - R U N O F F E U H V E = - - 9 O r O ~ - I M E - O F C O N C E N T R A T M N ~ 6  
COMPUTED CURVE NO. = 90.0 i 

PE AK--T I MF S - PEAK- DISCHARGE+ PEAK--EL*AT+OMS P 

I 2.58 3531.131 (RUNOFF 
4.50 657.942 

L---- 6.03-- -- 
(RUNOFF) 

432 r54+ --i RUNOFFS- 

'SUERWT-IN€-ADDHYD -- CROSS -SECT1 0 e 4 6  -------------- i 

1 INPUT HYDROGRAPHSZ l r 2  OUTPUT HYDROGRAPH= 3 

i 
1 

TOTAL WATER9 I N  INCHES ON DRAINAGE AREA= 17.9066 CFS-HRS= 26233.05 ACRE-FT= 2167.89 

,SUBROUTINE RESVOR STRUCTURE 6 

1 S U R F A E E - M U  AT IQN=-1&M---- ? 

I PEAK TIMES PEAK &-W.AT-E!NS 
1-1-72- 

4.b3 
, 
i 

6.16 1948.292 1838.64 
12 . 46- 43.650 1 8 1 1 ~ 4 3 3 ,  

i 



- --. 
f 

12.76 14.752 1810.48 
13.06 4.970 1810116 
13.36 1.687 1810.05 

i 
13.66 0.574 1810.01 

i 

13.96 0.193 1810.00 
1 

14.26 0.065 1810.00 

TIME HYDROGRAPH. TZERO= 0.15 DELTA T= 0.15 DRAINAGE AREA= 2.26 , --1).15---DISCHG -- ---- 0.00-- -- 5.85 - -49.74- --156.*&---207701-271.90 -.-304-i-37-340.5--371-;911_((02;11 
0.15 ELEV 1810.00 1810.19 1811.63 1815.12 1817,13 1820.24 1822.30 1824.70 1827.03 1829.48 

1- 1.65~ISCHG-32-.27-458.-07----560s 1 3 - - - - 2 ~ 1 1 ~ ~ - - - 5 0 8 2 r 5 3 - 9 1 1 6 - i 2 ~ 4 8 4 ~ ~ 5 5 - 1 7 2 2 4 . 8 2  -16140 ,I&--12622.67 1 

1.65 ELEV 1832.11 1834.51 1037.11 1839.18 1840.51 1842.34 1844.45 1845.24 1844.90 1843.68 

- - 3.15--DfSCHG--- 9122.25---6818.34 -5574.92-4958-51--44343264970.73-3687.0- 3481.66-3164.65--2963.86- 
! 3.15 ELEV 1842.34 1841.36 1840.78 1840.44 1840.14 1839.88 1839.72 1839.61 1839.43 1839.32 

i- 4~65---OISCH6-~3005~54--2946~4l~271~r10-~2515~4O--2~1~~27--2364r83-2300~93--2150.50--1959.08---1880.96 
4.65 ELEV 1839.34 1839.31 1839.18 1839.07 1839.01 1838.97 1838.92 1838.80 1838.65 1838.59 

--- 6~15---GfSCHG -- -1947.47-1Y05.34---1522~34---1030~01F--722~13----484~81--481~25 ---477.58- 473.86- -4698 1 

f 6.15 ELEV 1838.64 1038.61 1838.30 1837.82 1837.35 1836.98 1836.65 1836.32 1835.98 1835.56 

I-. 7.65-----DISC~--464.73--460.23 ----455r78---45h37----447.00--442.67---438.38---439.14---429.53-1(23.75 
7.65 ELEV 1835.13 1834.71 . 1834 .30  1833.89 1833.48 1833.08 1832.68 1832.29 1831.87 1831.36 

1 

-- 9.15- -DISCHG--- 418.05- 412.42---406~8?--401.40-396~00---390~67-385~41---- 377.20---368.91----360.79 J 

- 1 9.15 -, ELEV 1830.87 1830.38 1829.90 182'3.42 1828.95 1828.49 1828.03 1827.42 1826.80 1826.20 . ' 
-10~6---QIS0ISCHG--352~8b-~~~45~09----~37~5~29~~0-315~90-303~05-290~71--278~88----266.15-- 223.1Pp3 

10.65 ELEV 1825.61 1825.04 1824.48 1823.89 1823.04 1822.22 1821.44 1820.69 1819.91 1817.89 

- 12.15 --DISCHG------ 187.15 ---72.29 ---42.05-24.46--14.22--8.27-- 4.81------2.80--- - 1.62----0.94 I 

. 12.15 ELEV 1816.19 1807.62 1811.37 1809.19 1810.46 1809.72 1810.15 1809.90 1810.05 1809.96 

-13.6E----aISCHG--------O.5~-O.32---0~-18------0.10-- 0.06--0,03-- 0.02---0.01-- 0.00----0.00 
13.65 €LEV 1810.01 1809.98 1810.00 1809.99 1810.00 1809.99 1810.00 1809.99 1810.00 1810.00 i 

- -  -- i 

I TOTAL WATER, I N  INCHES ON DRAINAGE AREA= 17.8872 CFS-HRS= 26204.60 ACRE-FT= 2165.54 



I 
- 

SUAMARY TABLE 1 1 I 
i 

ALT STORR ID on R A I N n N C  DELTA-T TZERO PRECIP PRECIP PEAK-Q PEAK- PEAK- RUNOFF CSM : 
SO-MI. TBLE HRS. HRS I N .  DURATION CFS TIME ELEV I N .  

3.20 6.00 761.53 2.51 * 1 1 1 1 X  0.71 2 2 0.15 0.00 0100 2.15 1072.58 1 

* 1 1 12X 1.15 2 2 0.15 0.00 3.20 6.00 1139.07 2.62 1972.75 2.19 990.50 i 

* 1 1 13X 0.42 2 2 0.15 0.00 3.20 6.00 523.41 2.29 0100 2.13 1246.22 
i 

* 1 1 14X 0.63 2 2 0.15 0.00 3.20 6.00 698.85 2.47 1972.22 2.19 1091.95 
-+--- 1 --- 1-15X------1.78-2-- 2-------0.15- OrO0--3r2O-- 6.00---1-794r00-----2r56.-1973 623- 2.19 -1002.23 

1 
! * 1 1 16X 2.26 2 2 0.15 0.00 3.20 6.00 2200.93 2.72 1818.10 2.18 969.39 
* 1 1 65 2.26 2 2 0.15 0.00 3.20 6.00 449.54 4.39 1833.72 2.18 198.03 

'-+------+---2-ll X----0 .7 1-1--+0 .2 5-----4.. 0 0-----4 r 2  0-2 4.5 0 ----I 2 5 1 3 9 - - - 4  I-. 96------ 0.0 0----- 3.15-1762.52 
* 1 2 12X 1.15 1 2 0.25 0.00 4.20 24.50 1761.89 12.05 1973.32 3.14 1532.08 

* 1 2 13X 0.42 1 2  0.25 0.00 4.20 24.50 804.12 11.91 0.00 3.12 1914.57 I 

*-- 1--2----14X--0.63---I 2-- 0.25--- 0.00- 4.20--24.50 -1106.39-11.98-1972.52- 3.13- 1728.74 1 
i *  1 2 15X 1.78 1 2 0.25 0.00 4.20 24.50 2851.63 12.02 1974.12 3.14 1593.09 
* 1 2 16X 2.26 1 2 0.25 0.00 4.20 24.50 3112.00 12.19 1819.10 3.14 1370.92 

4---1--2-----6S----2.26 - 1 2  - 0.25- O*OO- 4.20--2'4550--482.68-13.20--1836.78----3.13 - 212.63 
7.30 6.00 2217.63 2.31 0.00 6.07 3123.43 * 1 3 11X 0.71 2 2 0.15 0.00 

1 

* 1 3 12X 1.15 2 2 0.15 0.00 7.30 6.00 3233.80 2.51 1974.67 6.19 2812.00 
* - - ~ - ~ 3 - - 1 3 ~ - - - 0 . 4 2 - -  2--2- 0 15  ----0 0 0--- 7.30- 6.00--1553.15---2.28--- 0.00 ----6101-3697.99 4 

I *  1 3 l u x  0.63 2 2 0.15 0.00 7.30 6.00 1976.85 2.44 1973.17 6.14 3088.83 
* 1 3 15X 1.78 2 2 0.15 0.00 7.30 6.00 5301.01 2.47 1976.20 6.17 2961.46 

~*-----16 X----2.2 6-2- 2 - 0 15- 0.00-7.30-- 6.00-6293.10- 2.64-1822.57--6.17 - 2772.29 
0.15 0.00 7.30 6.00 518Q.79 2.91 1840.57 6.16 2284.05 1 3  65  2.26 2 2 

I 

* 1 4 1 1 X  0.71 2 2 0.15 0.00 19.00 6.00 6398.25 2.31 0.00 17.61 9011.63 
*----t----4-12X-----1 15--2-2-----0. 15- 0.00-19sOO-----6.00-9515.46-- 2.47--1980.42--17a92 -8274.31 I 

l *  1 4 13X 0.42 2 2 0.15 ' 0.00 19.00 6.00 4439.19 2.28 0.00 17.46 10569.50 
! *  1 4 14X 0.63 2 2 0.15 0.00 19.00 6.00 5519.31 2.42 1975.78 17.77 8623.92 
' - - ~ - ~ 1 5 ~ - - - - % r 7 8 -  2-2----- 0~15-----4~00---19~00--6~00-14981~57-----2~46-1904~40--17~87 - 8369.59 
* 1 4 16X 2.26 2 2 0.15 0.00 19.00 6.00 18023.83 2.61 1835.35 17.90 7940.01 
* 1 6 s  2.26 2 2 0.15 0.00 19.00 6.00 17285.74 2.72 1845.26 17.88 7614.86 
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when ordering copies. 
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by Polaroid Copy Service 
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I PIurr-- rl)- P ~ O R  ORIGINA~. . m!?" 
MCROFlLM IMAGE CANNOT BE IMPROVB) 







NOTE 

STORAGE A ~ E A  (Acre  Feet) 
f I 

* <-- 

STAGE CAPACITY 

FOR MORE COMPLETE DETAILS OF 
TEST BORINGS SEE FOUNDATION AND 
MATERIAL INVEST IGATIOM REPORT 
8 Y  SERGENT, MAC~SKINS €3 BECKWSTM 
DATED FE8.8, i971 

I MCCULLOCH PROPERTIES, INC; I 
I 

TRlCO ' INTERWATIONAL INC. SHEFT No 

ClVll ENGINEERING 
SCOTTSDALt, ARIZONA 

h!L DRAWN BY-- D ?  L&!+&!- &H?Z/t/Gs 
NO. DATE B Y  REVlSlONS & REMARKS 

NONE SCALE- 1. 
-- r( 

2 
DATE- 

S. 

APPROVED 4. 
t 



MARICOPA COUNTY ; ARIZONA 

STORM WATER RETARDATION 

PHOENIX 

BASIN NO. 6 

-ALE AREA 
NO SCALE 

DESIGN CRITERIA 
GENERAL NOTI& - 
I. THE DAM CONSTRUCm WILL BE FIELD INSPECTED BY 

CONSULTING SOIL AM? FOUNOATlON ENGINEERS. 

2 THE DAM CONSTRUCTIM TO BE IN ACCORDANCE WITH 
THE FOUNDATION AND! 'WATEMALS INVESTIGATDN REPORT- 
(STRUCTURE ha 6 IPI SERGENT, HAUSKINS AND BECKWITH.) 

I. CREST ELEVA~ION IS  BASE^ ON LOO YEAR STORM. 

2. EMERGENCY 81 FREEBOARD DESIGN BASED ON 6 HOUR R M.W 
I .  

3. TOP OF DAM ELEVATION IS BASED ON 19'y 6 HOUR STORM. * - ,  ;? :g 
4 FLOOD WATER DAM'S NNCTION IS TO RETARD RUNOFF. 

I 1  

- 3  

THE EXISTENCE &@ LOCATION OF ANY UNDERGROUND UTlLlM PIPES OR 
I 'c 

STRUCTURES SH N. THESE' PLANS ARE OBTAINED BY A SEARCH OF THE 

AVAILABLE R ECO THE BEST OF OUR KNOWLEDGE THERE ARE NO EX- 

ISTING UTlLlTlE As SSOWN THESE pl.-ANS- * 

THE CONTRACT@ UlRED TO TAKE DUE PRECAUTIONARY MEASURES 

TO PROTECT T LINES SHOWN. AND ANY OTHER LINES NOT OF 

RECORD OR N 
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