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; MEMO TO: Dorwin C. Black, ~ p e c i a i  Assist'iiiit k o  :%he ~6&x!'~&'~e'e'r 
Maricopa County Highday ~ e ~ a & & & t  . 

ATTN ; Thomas J. Pro jec t  ~&fiieer 

FROM : 

SUBJFCT: Sun Valtey parkway - . . - - - 
. . . '  

mis memo is t o  m s t a t e  t h e  ' comments! tl-iaqi;k% FYbod ~ o n ~ p $ l ' % 3 i i s t $ i ~ t  b&drdr~&sed. 
'., t o  Tom Phelan, dated August 23, 1988.' 'P&xF'#ur 3t%quest, $eyYfiri;e .&#$e+:'+; f'idld' ::L . , a 

i n v e s t i g a t i o n  of  the  damage of  the  draina~e'''&$:i.r'~~&l for'~t~e'%b'&sTe"re~~.nc&d ..- 
p r o j e c t  . The inves t iga t ion  was concentrated-'& " klie ~i~a&&h~betweein.~~~~~~ons 
845+00 and 1024+53 of the  Phase 11-B  of the;-wi:dj4ct jf 8if l~'e ' 2 )  . 

.. , . - .., . , 
L.1 r ,  

:. 4s you are @,are, the  August 20 storm c a u s e k i ~ s u b ~ t a n t i a l  damee's :wz&ihdut- : 
c i the whole p r o j e c t  reach. A f i e l & ~ & ~ ~ e c t i ~ '  was \.#4e ~ugust--'23 ; ' iddi$ienil  ..- . .  

~omments w i l l  be proyided l a t e r .  . . 
2 ,  , b : A"- 

The watershed areas  which a f f e c t  thi'k' ,:r,each bf p&~&ay :&@iq@'iy i ' ~ l . w . ' .  , 'ii:ji 
*.. npr thwester ly ;  the  flow w i l l  be c u t  o f f  .W 'd'f~&+t& by :tJi& :&$iisti.$?ce$d. . .. 
. : . ,@annel (South Channel) along the  south s i d e  of rbhe! pi&#q.. .h.$INalk 'idis&' " . ' 

qbannels with shallow ~ v e r b a n k  shee t  flow a r e  th'e:'g,d+e%al 'flbw 8 ~&d$is'fis bf ' t he  
' 

areas .  The s o i l  cha rac te r i s  t i c s  i n  t h i s  a r e a  me ' I i i&ly \ e r d i ~ l ' e .  b$ a general 
na tu re  of t h e  dese r t .  

EROSION 

1 t ' l  + . - 
, The dapqge t o  the  drainage' cl'kVhne1 k&jbasir;&i&y cat$$'& lbyh.'$~e; $ r r S ~ l l ~ P  ., :; Two . -. i *.: 

L! types .qf ,erosion a r e  encouht8keat i n  )&iky a h @  ' one by ' t h q : & ~ g ~ $ + ~ ~ k & 4 & & ! ~ & d . .  
t h e  oGher by t h e  sheet  overflow. 

' , , ,  . I*-. . 
* 8 ,  . t ;  9 f . . . ,r 

. . . .<C!."'<', ; , I .  I , , .  ' 

Photos 1, 2 and 8 show t h e  dabage caused'by. :$he &&ion 6kI'aij+di$$&,t-fibu$ary:, . . 
T., ' , . + 

flow. There were no treatments given t o  t h e  ' inltit  : in ord&r $ o , . ~ , ? e , J & ~ , - ~ , ~ v g y  9 1  - !. 
t h e  t r i b u t a r y  flow i n t o  t h e  South Channel a t  a- &;fihed l$~$@h&~&k<6$*ffib8,*f~$h 
w i l l  run  unpredictably because o f  the  non-ex$sten& +bf t h e , r + , ~ ~ . ~ , ~ ~ & & i - ; ~  . i t ; :  - - : 
j resistance . Any obst ruct ion,  man-made (grouted @&rap i.gb(iitcl j&): oq,;gat~$$l. 

I. ;(&ree, Photo 1) , w i l l  cause sudden avulsion of' 't8e t;ribafayy:i$@ann@,12. 4;If. ,, , : 1% l :.I .,.: . f . '  

:appears t h a t  loca t ing  a drop s tpuc tu re  ~ ? i g h t  a t  the n a t u r a ~ . , ~ h ~ ~ ~ ! ~ ~ & ~ & t , ~ ~ , f o r ~ l '  
: ~ x a m p l e ,  Sta .  890+00 and 970+16$ is an Cnunsoynd design. . ~ a r g & ~ , ~ ~ $ $ ~ ; ~ f i  '., ,,: : I*., . ::; 

1 1 () , c::. .s@$ment a r e  brought i n t o  the  drainage &&inel from t h e .  t r l l iu ta ry  ,,-seetj~hot:b;s 
A ,  W and 9) i n  associa t ion with t h i s  type of erosion.  , , 

. f 
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MEMO TO: Dorwin C. Black, Spec ia l  Ass i s t an t  t o  t h e  County Engineer 
Maricopa County Highway Department 

ATTN : Thomas J. Phelan 111, P.E., P r o j e c t  Engineer 

FROM : Nicholas P. Karan, Chief ,  Engineering 

SUBJECT: Sun,Valley Parkway -1 - 
On August 20, 1988, a f lood  generated by a thunderstorm caused cons iderable  
damage t o  the  roadway drainage s t r u c t u r e s  of t h e  above referenced p r o j e c t .  A 
t o t a l  of 3 . l l ' i n c h e s  of p r e c i p i t a t i o n  w a s  recorded i n  a 9 hour per iod a t  White 
Tank Mountain (Sensor #1615). The f lood  is est imated a t  a frequency between 5 
and 25 yea r ,  depending on what dura t ion  is  used. F i e l d  inspec t ion  was , 
performed on August 23. This  memo summarizes my comments. 

The p r o j e c t  a r e a  is  loca t ed  wi th in  the  a l l u v i a l  f ans  of t he  White Tank 
Mountain. A l l u v i a l  fans  a r e  depos i t s  of sediment with su r f ace  resembling a 
segment of  a cone, fan-shaped i n  p l an ,  and having a r e l a t i v e l y  uniform s lope  
from apex t o  t oe .  Channels on a l l u v i a l  fans  a r e  t y p i c a l l y  braided and 
shal low.  They s h i f t  f requent ly  on fans ,  s o  t h a t  stream loca t ions  a r e  
t r a n s i t o r y .  They a r e  subjec ted  t o  l a t e r a l  migrat ion and sudden r e loca t ions  
( a v u l s i o n s ) .  Such c h a r a c t e r i s t i c s  of a l l u v i a l  f ans  should be kept  i n  mind 
when performing an engineering design.  

\ 

It w a s  found t h a t  t he  damages were b a s i c a l l y  caused by the  s o i l  e ros ion;  
s e v e r e  bank e ros ion  occurred a t  a r eas  where t r i b u t a r i e s  o r  overland s h e e t  
f lows e n t e r  t h e  s i d e  drainage channel and a t  a r e a s  where water overtopped the 
unpro tec ted  (under cons t ruc t ion)  de t en t ion  bas in  berm. I n  add i t i on  t o  t h e  
s o i l  e ros ion ,  flow exceeded t h e  design capac i ty  a t  two box c u l v e r t s  (S t a .  
473+68.5 and S t a .  476+88.5) and overtopped one s i d e  of  t he  roadway pavement. 
Also,  t r i b u t a r y  flows splashed over  the  shoulder  and deposi ted the  sediment on 
t h e  pavement a t  s e v e r a l  l o c a t i o n s  (S ta .  662+00, 655+00 and l2+5O). 

Discussions and suggest ions addressed here  are t o  express  our  opinions and a r e  
very  genera l .  The f i n a l  s p e c i f i c  recommendation and des ign ,should  be provided 
by t h e  design engineer  (Co l l a r ,  Williams and White Engineering, I n c . )  a f t e r  
ana lyz ing  a l l  t h e  poss ib l e  s o l u t i o n s ,  inc luding  t h e i r  c o s t  and e f f ec t iveness .  



- Meyo t o  Thomas Phelan 
Page 4 . _ 

. i n t e r c e p t e d ' b y  the  roadway i n  an approximately 500 f o o t  reach with a very f l a t  
g rade ,  with s e v e r a l  shallow channels s c a t t e r e d  i n  between. I t  is  d i f f i c u l t  t o  
s e l e c t  a d e f i n i t e  concentrat ion po in t .  I n . t h i s  f lood  even t ,  flow was 
concent ra ted  a t  the south s i d e  of t he  watershed (nea r  662+00) in s t ead  of the  
c u l v e r t  a t  t h e  north.  S imi l a r  s i t u a t i o n s  e x i s t e d  around s t a t i o n s  655+00 
(Figure  3) and 12+50 (Figure 4 ,  Phase I - A ) .  Large amounts of sediment found 
i n  t h e  s i d e  channel between s t a t i o n s  518+00 and 523+00 (Figure 5) r evea l  the  
same condit ion.  

A l l  t h e  t r i b u t a r i e s  e n t e r  t h e  s i d e  channel a t  an almost 90 degree angle.  The 
momentum of t h e  water c a r r i e d  the  water over t h e  s i d e  channel bank and roadway 
shoulder  and splashed on t h e  pavement. Consequently, t he  d e b r i s  and sediment 
t r anspor t ed  wi th  the  water were l e f t  on the  pavement (Photo 8 ) .  

S i d e  channels wi th  adequate capac i ty  should be designed t o  c o l l e c t  t he  
t r i b u t a r y  flows and to  d i v e r t  t he  flows t o  t h e  n e a r e s t  c u l v e r t .  Proper design 

. shou ld  be given s o  t h a t  t he  flow w i l l .  no t  overtop t h e  s i d e  channel bank 
because of t h e  90 degree turn .  A s a f e t y  f a c t o r  should be appl ied t o  t he  
des ign  because of t he  p o s s i b i l i t y  of a channel avulsion.  

It is. a l s o  very  important t o  v e r i f y  t he  e x i s t i n g  topographic information i n  
t h e  f i e l d .  For  example, from the  cons t ruc t ion  p lan ,  t he  proposed grade of t he  
roadway pavement a t  t he  curb between s t a t i o n s  662+00 and 655+00 i s  a t  l e a s t  2 
f e e t  h igher  than  the  e x i s t i n g  ground. Photo 7 ,  however, shows t h a t  t he  
surrounding ground i s  a lmost -a t  the  same e l eva t ion  as the  roadway. 

5. CONFLUENCE OF WAGNER WASH AND SOUTH CHANNEL 

Photo 9 shows 3 f e e t  of scour  a t  t he  o u t l e t  of t he  confluence,  and the  
downstream channel shows a t rend  of degradation. It i s  amazing the  magnitude 
of t h e  channel response i n  an event  of one s i n g l e  f lood .  Does the  design take 
i n t o  account t h e  e f f e c t  of t he  channel degradation? What a r e  the  equi l ibr ium 
channel condit ions? What is  the  l o c a l  scour  depth due t o  t he  drop? 

The grouted r ip - r ap  a t  the  o u t l e t  may be damaged by e i t h e r  excessive l o c a l  
s cour  induced by the drop o r  simply by the  excessive channel degradation. 
Therefore ,  placement of dumped r ip- rap  with proper  s i z e  rock a t  t h i s  l oca t ion  
is suggested. A gabion mat t ress  may be necessary i f  no s u i t a b l e  s i z e  rock i s  
ava i l ab l e .  

'Note t h a t  only 4 c e l l s  of box a r e  v i s i b l e  i n  t he  p i c t u r e .  A t o t a l  of s i x  c e l l  
RCBC was designed under t he  parkway. It can be seen from Figure 6 t h a t  the  
t r a n s i t i o n  from t h e  o u t l e t  of t he  c u l v e r t  t o  t h e  n a t u r a l  channel is  too s h o r t .  
The two c e l l s  of box on the  west w i l l  no t  func t ion  properly beczuse of the  
channel con t r ac t ion ;  they w i l l  be clogged with sediment eventua l ly .  The 
upstream headwater should be re-derived,  us ing  only 4 c e l l s  of box. I f  the  
headwater he igh t  is found t o  be unacceptable,  t he  confluence should be 
redesigned.  
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; MEMO TO : Dorwin C . Black; ~ p e c i a i  ~ s s i s fk t  -.&:%lie C&&x:'-ihe'eer . . 
Maricopa County HighP3ay ~epa&kW&C - 

ATTN ; Thomas J. Pro jec t  ~ d & % ~ e e r  

FROM : 

SUBJFCT: Sun Valley parkway ... -. 
. ' 

.: This  memo is t o  pes ta te  t h e  ' comments &k t  l : k  FYbod ~onOmi1':62&tt&&t 6ddrj~Sse'd. 
t o  Tom Phelan, dat.ed August 23, 1988.' '~&"*ur :t%quest, ,i\'cye%ni" ,&#&e."a7 Pidld' ::L. , . 

I " . 
i n v e s t i g a t i o n  of  the  damage of the  drainage" &@hYi&l f o r  ',th;e "~6~d5re?&*ric&d 1; 7 

p r o j e c t  . The inves t iga t ion  was concentratedL6n ' tXe t 3ea&h~~e t :3em;a~+~<~n~  
845+00 and 1024+53 of the  Phase 11-B  of t h e ; ~ f a j & t  if&i&Ci.'e ! k ) .  

3 -  , . - - * i5:-, : b- A.s you are &yare, the  August 20 storm caus&~subs6imtia l  dam@ji$s :@xg&&&t- : : 

c L t h e  whole p ro jec t  reach. A f iel&. ~&#pecti&i" was %$e August ,'23 ; 'addi$ien& . 
\- 

comments w i l l  be proyided l a t e r .  . . 
,, - : :-' 

The watershed areas  which a f f e c t  t h i i  .wach 6 f  pa~%&ay .&&tlwiy i $ % ? i z . ,  3 
. ngrthwestesSy; the  flow w i l l  be c u t  off  .M 'df?&f l%h by :%F&-e'F.&ist?Kct3$d, si&e . 

. . C+annel (South Channel) along the  south s i d e  of !&be! pici'$W&y.. ,"$i$'all in$isdi , 
' 

ghannels with shallow ~ v e r b a n k  sheet  flow a r e  th'e :g&$ekai 'fl'aw 1 ~d:ih@3iis of ' t h e  
' 

areas .  The s o i l  c h a r a c t e r i s t i c s  i n  t h i s  a r e a  s ~ e ' h i & l ~ ~ e r d i . t i l ' e ~ ~ ~  a general 
na tu re  of the  deser t .  

EROSION 

I ; ? L  + 

The dapwe t o  the  drainage' ckr%nelt ~Ni~basii+&b'&;y" cat$$&l rbjtt'&e;;Y"~r~~i~P,~ :- Two a % -  1 - : . 
types .pf ;wosion a r e  encouht8kea' i n  )&&$' a ~ % a  ' one bk ' t f ; ~ ~ ~ & ~ p ~ ~ ~ ~ ~ - ~ ~ ~ ~ ~ d - .  
t h e  oGher by t h e  sheet  overflow. ' ,' . , ? , ,  

. . * -  
C ': -* 1 
: . . - .: f ' '. - 

Photos 1 ,  2 and 8 show t h e  d d a g e  caused 'by 
flow. There were no treatments given t o  t h e  
the  t r i b u t a r y  flow i n t o  the South Channel a t  
w i l l  run  unpredictably because o f  the non-exg~ 
~ e s i s t a n c e .  Any obst ruct ion,  man-made (g i -d ted  
;(&ree, Photo 1) , w i l l  cause sudden avulsion of 'the 
:appears t h a t  loca t ing  a drop s t m c t u r e  r i g h t  a t  the  na tu ra l  
@xample, S ta .  890+00 and 970+16$ is  an unsound design. ( )  : i ;:, 

. sWmen t a r e  brought i n t o  t h e  drainage c h h n e l  from 
a, !a and 9) i n  associa t ion with t h i s  type of erosion. 

v'rJ r . 



The second type of erosion is found on the  earthen channel bank. 4s the  
overland shee t  flow flows over the  s lope ,  a small incid&&'g!ully is' f i r s t  .. 

formed and t h e  s i z e  grows a s  t i m e  progressey," $nil f i n a l l y  '6 h rge  w ~ ~ n ' t  of 
s o i l  on the  bank is  sloughing away (Photo 31)'. ' ;This  type.df e r o s i o n ~ i s  less 
severe  i n  magnitude compared t o  the  f i r s t  tyke ,  however: it w i l l  ,&ensrate 

,\ t - .  , ' severe damage i f  no maintenance is given. 2. '.:\ . I , 

CONCERNS 

For some designs of the  p r o j e c t ,  although no apparent damage was found qt th jq  
r t  , .. , . ...; time, w e  would l i k e  t o  express our c ~ n c ~ . ~ k ' ,  , l : t  : I l  t t  

1. S t a t i o n  849+40 
Only about 3 f e e t  of bank protec t ion was ~b$07vided on the  west bank of the  
confluence of South Channel and Wagrrer Wash (Photo 5.6) :' ~hik"6'gnk 'is almost 
perpendicular  t o  the  south channel and, with' design .$ischaggk &f * 3,79,0i c p s j  ) 
t h e  water  wave may splash  over and damage t@e unprot&dthd Ijknk. 3 . ?  .I cct..  , ,, t 
2. S t a t i o n  850+050 
There w i l l  be a maximum of  3 f e e t  of water ponded i n  the energy d i g s i p a t e r  
basin (Photo 6 ) .  This w i l l  c r e a t e  a heal,* hazard as1'wejC'L a s  a LiabXilkty . 
i s s u e  i f  someone is drowned. Generally, the re  is  a required drains@iink f,qr q 
de ten t ion  bas in  design, which may a l s o  be appl icable  i n  tbis':c?as'e,! ' i ' ~ [  1 

' t-  $;?I. , 

3. S t a t i o n  983+13 
I 
I Photo 7 shows t h a t  the  grouted r ip-rap  on t h e  soyth b q k r f o r  ,t&e drro? 

s t r u c t u r e  ended r i g h t  near the  channel bottofn .apdlno pkot&cdic@ wa@'givke,p pq 7 

t h e  channel bank. The flow w i l l  scour the  toe  'of, the  ych"&nelland sul j&%q~~n, t ly  
damage t h e  s t ruc tu re .  .a, , .  . , > ? ~  t ,  r t  

RECOMMENDATIONS 

1. Every incised t r i b u t a r y  should be  i d e n t i f i e d  by examining &he 
topographic map and performing a f i e l d  inves t iga t ion .  bn &n$et strqctjure #wi$Q 
grouted r ip-rap  should be designed (Figure 2 shows a schemakic'sket&h,bf:,tfle 
design) . It should be noted t h a t  t h i s  f igure  is  onfy a aschemgtic sketch,,' t h e  
ac tua l  dimensions; length L ,  width B ,  angle B;and &nver?t elevatiori d ,  a r e  , 
dependent on t h e  e x i s t i n g  topography and design discharge. ~ h a n n k l  s i d e  slope 
p ro tec t ion  was provided a t  some locat ions  (Photo ' l o ) ,  however no pr.otection 
was given on the  overbank a rea ,  Without protec t ion on the overbank, g s q o ~ r  
hole w i l l  be formed a t  t h e  toe  o f .  the  sJ.op5 ,protec t ion.  (Phqto, !I\),. - 4  : I < % :  il :I 

: h"‘ > ,  . ,' ; b . ,  

1 .  

2. Some kind of s lope  pra t ip~t ion,  perhaps hydro .seeding,! 3s psceg8gry 
t o  con t ro l  t h e  erosion on the  ehr th  ~ h s n n e l  b g k  ,due t o  :tbY7.khebt :ougnfJqy,. ' 

The p o s s i b i l i t y  of providing a small coll+ect'dr d i t c h  with $$ne'd {orierbbdte ;is 
,' ' > 1 1 ,  worth inves t iga t ing .  , -  : q * ,  

. - 
3 .  The bank protec t ion on the  west bank of thecSouth Cjhappel,@np 

Wagner Wash confluence (Sta .  849+40) shquld be r a i s e d  t o  k@eVfiiAl. ,dljg'nnel &bank 
I I , ,  he igh t ,  o r  a t  l e a s t  t o  the  f u l l  energy grade . l i n e  a t  ' t h i s  l o k i t i d n .  . I .  

2 

4. A method t o  d ra in  the  ponded-water i n  the  .gnePgy d i s s i p a t e r  b a ~ i n  
(Sta.  850+050) should be provided. I. i l  

5. Grouted r ip-rap  of the  drop s t r u c t u r e  on t h e  south,bank.qhquld be 
r a i s e d  t o  f u l l  channel ban* height .  i i td 



PHOTOS 

1. Damage on the  south bank of S ta .  890+00 drop s t r u c t u r e .  ,The 
t r i b u t a r y  channel i n l e t  is  r i g h t  a t  t h e  drop s t r u c t u r e .  

2. Erosion on the  south bank of Sta .  970+16 drop s t r u c t u r e .  Again, 
t h e  t r i b u t a r y  channel i n l e t  is  r i g h t  a t  the  drop s t ruc tu re .  

3 .  Typical bank eros ion on the  e a r t h  channel bank due t o  &he shee t  
overflow. Small g u l l i e s  were formed f i r s t  and grew a s  t i m e  p rogye~sed  v d  
f i n a l l y  a l a r g e  port ion of bank is  sloughing away. 

4. An approximately 2 foo t  deep scour hole  was found a t  bhe ,downstrean 
end of  S ta .  893+70 drop s t r u c t u r e .  It demonstrated the  power OF the  ya te r ,  

5. Confluence of the  South Channel and Wagner Wash. Photo '5,.b  show^, 
t h e  w e s t  bank protec t ion is provided only t o  about h a l f  of the  channel bank 
height .  This bank is  about perpendicular t o  the flow d i r e c t i o n  of ,ithe ,South 
Channel. The channel design discharge is  3,790 c f s .  

6 .  Water ponded i n  the  energy d i s s i p a t e r  basin (Sta.  8 5 ~ ~ 0 5 0 ) .  

7. Drop s t r u c t u r e  a t  S ta .  983+13. Note t h a t  the  top ,of the  grouted 
r ip-rap  is  a t  the toe  of the  channel bank. 

8. Tributary i n l e t  near S ta .  876+00, about 30 f e e t  d'ownstrea~ from the 
access ramp box culver t .  Note t h a t  l a r g e  amounts.of sediment deposi t  a r e  i n  
t h e  low flow channel. 

9.  Approximately a 100 foo t  reach of low flow channel was f i l l e d  with 
sediment a t  t h e  downstream of the  S ta .  890+00 drop s t r u c t u r e  where ,the 
s t r u c t u r e  was damaged by the  t r i b u t a r y  inflow. The low flow channel is  about 
20 f e e t  wide and 2 f e e t  deep. 

10. Channel s lope  protec t ion a t  ( a )  S t a  937+00, and (b)  . Sta .  948+00. 
Note t h a t  the  overbank flow a rea  ( t o e  of t h e  s lope)  was no t  protected.  

Nicholas P. Karan, P.E. 

d c  l* 
L. C. Huang, hD.. P.E. 
C i v i l  ~ n ~ i n e e r  I1 
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MEMO TO: Dorwin C. Black, Spec ia l  Ass i s t an t  t o  t h e  County Engineer 
Maricopa County Highway Department ' 

ATTN : Thomas J. Phelan 111, P.E., P r o j e c t  Engineer 

FROM : Nicholas P.  Karan, Chief ,  Engineering 

SUBJECT: Sun, Valley Parkway 

On August 20, 1988, a f lood  generated by a thunderstorm caused considerable  
damage t o  the roadway drainage s t r u c t u r e s  of t h e  above re ferenced  p r o j e c t .  A 
t o t a l  of 3 . l l . i n c h e s  of p r e c i p i t a t i o n  was recorded i n  a 9 hour period a t  White 
Tank Mountain (Sensor #1615). The f lood  i s  est imated a t  a frequency between 5 
and 25 yea r ,  depending on what dura t ion  i s  used. F i e ld  in spec t ion  was , 

a performed on August 23. This  memo summarizes my comments. 

The p r o j e c t  a r e a  is loca t ed  wi th in  the  a l l u v i a l  fans  of t he  White Tank 
Mountain. A l luv ia l  fans  a r e  depos i t s  of sediment with su r f ace  resembling a 
segment of a cone, fan-shaped i n  p lan ,  and having a r e l a t i v e l y  uniform s lope  
from apex t o  t oe .  Channels on a l l u v i a l  fans  a r e  t y p i c a l l y  braided and 
sha l low,  They s h i f t  f requent ly  on f a n s ,  s o  t h a t  stream l o c a t i o n s  are 
t r a n s i t o r y .  They a r e  subjec ted  t o  l a t e r a l  migrat ion and sudden r e loca t ions  
( avu l s ions ) .  Such c h a r a c t e r i s t i c s  of  a l l u v i a l  fans  should be kept  i n  mind 
when performing an engineering design. 

I 

It was found t h a t  t h e  damages were b a s i c a l l y  caused by t h e  s o i l  e ros ion;  
s eve re  bank eros ion  occurred a t  a r eas  where t r i b u t a r i e s  o r  overland shee t  
f lows e n t e r  t he  s i d e  drainage channel and a t  a reas  where water overtopped the  
unprotected (under cons t ruc t ion)  de ten t ion  bas in  berm. I n  add i t i on  t o  t he  
s o i l  e ros ion ,  flow exceeded t h e  design capac i ty  a t  two box c u l v e r t s  (S t a .  
473+68.5 and Sta. 476+88.5) and overtopped one s i d e  of t h e  roadway pavement. 
Also,  t r i b u t a r y  flows splashed over t he  shoulder  and depos i ted  the  sediment on 
t h e  pavement a t  s e v e r a l  l o c a t i o n s  (S t a .  662+00, 655+00 and 12+50).  

Discussions and suggest ions addressed here  a r e . t . 0  express  our  opinions and a r e  
very  genera l .  The f i n a l  s p e c i f i c  recommendation and design should be provided 
by t h e  design engineer  (Co l l a r ,  Williams and White Engineering, I n c . )  a f t e r  
ana lyz ing  a l l  t h e  poss ib l e  s o l u t i o n s ,  inc luding  t h e i r  c o s t  and e f f ec t iveness .  
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' 1. CHANNEL BANK EROSION 

Erosion caused e i t h e r  by i n c i s e d  t r i b u t a r i e s  o r  overland s h e e t  flow a r e  
commented i n  my previous memo dated August 23 and a r e  s t i l l  va l id .  T h i s  
e r o s i o n  problem i s  spread over  t he  whole p r o j e c t  a rea .  Photo 1 shows the  
t y p i c a l  channel bank eros ion  i n  Phase 111 reach. S o i l  i n  t h i s  Phase 111 reach 
con ta ins  some g rave l  and small  cobbles.  Natura l  armoring may r e t a r d  ( t o  some 

-degree)  t h e  e ros ion  process .  

Some channel bank p ro t ec t ion  f o r  t h e  s i d e  t r i b u t a r i e s  were provided ( see  
Photos 2 and 3 ) .  However, i ts  funct ion  w i l l  i nc rease  i f  t h e  l eng th  of the  
apron on the  top  of t h e  bank and the  depth of  t he  depression inc reases .  Also, 
t h e  t o e  of the  bank (overbank a rea )  should be pro tec ted .  It should be noted 
t h a t  no weep holes  were provided t o  r e l i e v e  t h e  hydros t a t i c  p re s su re  behind 
t h e  gun i t e  low flow channel bank which can be damaged very e a s i l y  once a scour  
h o l e  is formed o r  seepage flows behind i t  (Photo 4 ) .  

It i s  r e l a t i v e l y  e a s i e r  t o  p r o t e c t  a def ined  inc i sed  t r i b u t a r y  i n l e t  ( s ee  
previous  comment f o r  conceptual des ign) .  On the  cont ra ry ,  i t  w i l l  be  
d i f f i c u l t  and t r i c k y  t o  p r o t e c t  t he  e a r t h  s i d e  channel bank from overland 
s h e e t  flow eros ion  and t o  con t ro l  t he  channel avuls ion ,  and they may be very 
c o s t l y .  A s  w e  d iscussed during our  August 28 meeting, t h e  poss ib l e  measures 
i nc lude  b u t  a r e  no t  l i m i t e d  to:  

i. I n s t a l l  about 2 f o o t  high e a r t h  berm on the  channel bank t o  
d i v e r t  water t o  a def ine  i n l e t .  

ii. Design a small  l i n e d  channel p a r a l l e l  t o  t h e  s i d e  channel t o  
c o l l e c t  and d i v e r t  t h e  overland flows. 

iii'. Provide a cu to f f  wal l  a long s i d e  channel bank t o  con t ro l  t he  
e x i s t i n g  grades.  

i v  . Combination of t h e  above. 

Any s i n g l e  scheme may no t  be ab l e  t o  c o n t r o l  t h e  e ros ion  problem e f f e c t i v e l y .  
A combination of t hese  based on the  f i e l d  condi t ions  i s  more d e s i r a b l e .  Hydro 
seeding  i s  s t i l l  needed, e spec i a l ly  on t h e  south  channel bank i n  Phase 11-B , 

Reach. 

2. STA. 129+55 3-lO'x3' RCBC (PHASE 111) 

The South Channel bank a t  t he  i n l e t  of t h e  box c u l v e r t  should be pro tec ted  
( s e e  s t a .  136+90 RCBC i n l e t )  t o  reduce the  poss ib l e  bank e ros ion  caused by 
flow impingement. 

I 3 .  STA. 473+68.52 1-8'x3' RCBC ( a )  
STA. 476+88.50 1-6'x3' RCBC (b )  

Apparently t h e  flow a t  these  two box c u l v e r t s  exceeded t h e i r  design capaci ty;  
t h e  headwater overtopped the  shoulder  and flooded the  northbound l ane  (Photos 
5 and 6 ) .  It i s  est imated t h a t  t h e  a r e a  of t h e  c u l v e r t  is l e s s  than 10 
pe rcen t  of t h e  n a t u r a l  channel a r e a  f o r  both box c u l v e r t s  ( s h e e t  9/35 of phase 
1 - A ) .  It appears  t h a t  t h e  wash may c a r r y  more water under n a t u r a l  condi t ions 
than  t h e  design discharge.  
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Culver t  a ( s t a .  473+68.52) was designed t o  c o l l e c t  t he  water f o r  watersheds 9 
and 10  ( s e e  Figure 1) with a t o t a l  a r e a  of 72 ac re s .  Because of t he  na ture  of 
t he  a l l u v i a l  f a n s ,  channels w i l l  s h i f t  f requent ly  and a r e  prone t o  suddcn 
r e l o c a t i o n s ;  p a r t  of t he  d ischarge  generated i n  watershed 8 (and poss ib ly  
watershed 7) may c ros s  t h e  watershed boundary (designated by the  hydrology 
r e p o r t )  and flow i n t o  watershed 9 o r  10. By t h e  same token, d i scharge  from 
watershed 12 may flow i n t o  watershed 11 and eventua l ly  concentrate  a t  c u l v e r t  
b ( s t a .  476+88.50). A s  a r e s u l t  of breakout ,  t he  discharge a t  t h e  designated 
concent ra t ion  p o i n t  i s  increased  and the re fo re  exceeds the  design capac i ty  of 
t he  corresponding box c u l v e r t .  

Assuming the  headwater e l eva t ion  was a t  t h e  pavement grade at median curb and 
t h e  i n l e t  cont ro l .was  governed, t he  discharge was est imated a t  180 c f s  (design 
i s  126 c f s )  f o r  c u l v e r t  a and 220 c f s  (design i s  164 c f s )  f o r  c u l v e r t  b.  
Inc reases  of t h e  d ischarge  prove the  poss ib l e  channel avuls ion  i n  t h e  upstream 
watershed. It should be understood t h a t  t hese  d ischarges  were es t imated ,  
based on the  performance of t he  box c u l v e r t  only.  The a c t u a l  d i scharge  i n  t h e  
wash may be higher  because of  t he  breakout.  A por t ion  of t he  ponded water of 
c u l v e r t  b was d ive r t ed  through t h e  s i d e  channel t o  t h e  box c u l v e r t  a t  S t a .  
480+10; 4 f e e t  of headcut was observed a t  t he  south  bank of the c u l v e r t  i n l e t  
(see Photo 7 ) .  

It should a l s o  be not iced  t h a t  t h e  roadway p r o f i l e  is  a t  i ts  lowest  po in t  near  
c u l v e r t  a. P a r t  of the  d ischarge  causing t h e  ponding f o r  t h i s  c u l v e r t  may be 
t h e  r e s u l t  of the  breakout of c u l v e r t  b. 

Seve ra l  remedial measures a r e  l i s t e d  here:  

i. I n s t a l l  a d ike  along the  designated watershed boundary t o  
prevent  breakout.  

ii. I n s t a l l  e x t r a  c u l v e r t ( s )  t o  i nc rease  capac i ty .  
iii . I n s  t a l l  a f loodwall . 
i v  . Design a channel p a r a l l e l  t o  t h e  roadway t o  d i v e r t  the  

excessive water t o  o t h e r  dra inage  s t r u c t u r e .  

Methods i and ii a r e  t h e  optimum s o l u t i o n ,  b u t  a r e  very cos t ly .  Metllod iii 
may no t  be acceptable  a e s t h e t i c a l l y  and economically. On the  o t h e r  hand, 
method i v  may be l e s s  expensive, b u t  t he  major cha l lenge  is t o  de r ive  a proper 
des ign  d ischarge  f o r  t h e  channel and t o  reduce the  energy l o s s  when the  water 
makes a 90 degree tu rn ,  t he re fo re ,  t h e  e f f ec t iveness  of t h i s  a l t e r n a t i v e  may 
n o t  be a s  s a t i s f a c t o r y  a s  t he  o the r s .  A f u r t h e r  s tudy i s  needed i n  order  t o  
eva lua t e  t he  c o s t  and e f f ec t iveness  of a l l  t h e  poss ib l e  s o l u t i o n s .  

4. SIDE COLLECTOR CHANNEL 

Again, due t o  t he  na tu re  of  t he  a l l u v i a l  f a n s ,  t h e r e  i s  a p o s s i b i l i t y  t h a t  the 
flow was not  concentrated a t  i t s  design loca t ion .  For example, t h e  1-10tx3' , 
RCBC a t  s t a .  665+02 i s  designed,  t o  convey t h e  discharge of  watershed 42 
(F igure  1). However, i t  can be seen from Figure 2 t h a t  t h e  watershed is  
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i n t e r ~ e ~ t e d ' b y  t h e  roadway i n  an approximately 500 f o o t  reach with a very f l a t  
g rade ,  with s eve ra l  shallow channels s c a t t e r e d  i n  between. It is difficult t o  
s e l e c t  a d e f i n i t e  concent ra t ion  poin t .  1 n . t h i s  f lood  even t ,  flow was 
concent ra ted  a t  the  south  s i d e  of t he  watershed (near  662+00) in s t ead  of the  
c u l v e r t  a t  the  north.  S imi l a r  s i t u a t i o n s  e x i s t e d  around s t a t i o n s  655+00 
(Figure  3) and 12+50 (Figure 4 ,  Phase I - A ) .  Large amounts of sediment found 
i n  t h e  s i d e  channel between s t a t i o n s  518+00 and 523+00 (Figure 5) r evea l  the  
same condi t ion .  

A l l  t h e  t r i b u t a r i e s  e n t e r  t h e  s i d e  channel a t  an almost 90 degree angle.  The 
momentum of t h e  water c a r r i e d  t h e  water over  t h e  s i d e  channel bank and roadway 

. 
shoulder  and splashed on t h e  pavement. Consequently, t he  d e b r i s  and sediment 
t r anspor t ed  wi th  the  water were l e f t  on the  pavement (Photo 8 ) .  

S ide  channels wi th  adequate capac i ty  should be designed t o  c o l l e c t  t h e  
t r i b u t a r y  flows and t o  d i v e r t  t he  flows t o  t h e  n e a r e s t  c u l v e r t .  Proper design 

. s h o u l d  be given s o  t h a t  t he  flow w i l l  no t  overtop t h e  s i d e  channel bank 
because of the  90 degree turn .  A s a f e t y  f a c t o r  should be appl ied t o  t h e  
des ign  because of t h e  p o s s i b i l i t y  of a channel avulsion.  

It i s . a l s o  very  important t o  v e r i f y  t he  e x i s t i n g  topographic information i n  
t h e  f i e l d .  For example, from the  cons t ruc t ion  p l an ,  t h e  proposed grade of t he  
roadway pavement a t  t he  curb between s t a t i o n s  662+00 and 655+00 i s  a t  l e a s t  2 
f e e t  h igher  than the  e x i s t i n g  ground. Photo 7 ,  however, shows t h a t  t he  
surrounding ground i s  almost a t  t he  same e l eva t ion  a s  t he  roadway. 

5. CONFLUENCE OF WAGNER WASH AND SOUTH CHANNEL 

Photo 9 shows 3 f e e t  of scour  a t  the  o u t l e t  o f  t he  confluence, and the  
downstream channel shows a t rend of degradat ion.  It is  amazing the  magnitude 
of t he ' channe l  response i n  an event  of one s i n g l e  f lood .  Does the  design talce 
i n t o  account t h e  e f f e c t  of the  channel degradation? What a r e  the  equi l ibr ium 
channel condit ions? What i s  the  l o c a l  scour  depth due t o  t he  drop? 

The grouted r ip - r ap  a t  t he  o u t l e t  may be damaged by e i t h e r  excessive l o c a l  
s cour  induced by the  drop o r  simply by the  excess ive  channel degradat ion.  
Therefore,  placement of  dumped r ip - r ap  with proper  s i z e  rock a t  t h i s  l oca t ion  
is suggested. A gabion mat t ress  may be necessary i f  no s u i t a b l e  s i z e  rock is 
a v a i l a b l e .  

'Note t h a t  only 4 c e l l s  of box a r e  v i s i b l e  i n  t h e  p i c t u r e .  A t o t a l  of s i x  c e l l  
RCBC was designed under t h e  parkway. It can be seen from Figure 6 t h a t  the  
t r a n s i t i o n  from the  o u t l e t  of t he  c u l v e r t  t o  t he  n a t u r a l  channel i s  too sho r t .  
The two c e l l s  of box on t h e  west w i l l  no t  func t ion  properly beczuse of the  
channel cont rac t ion ;  they w i l l  be clogged with sediment eventua l ly .  The 
upstream headwater should be re-derived,  us ing  only 4 c e l l s  of box. I f  the 
headwater he igh t  i s  found t o  be unacceptable,  t h e  confluence should be 
redesigned.  
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6. DETENTION BASINS (PIIASE I - A )  

A s e r i e s  of de ten t ion  bas ins  were designed i n  Phase I - A  Reach. Dntl~ages t o  
t h e s e  de t en t ion  basins  were mainly caused by eros ion .  S imi la r  measures a s  
d iscussed  i n  i tem 1 w i l l  p r o t e c t  t he  s i d e  s lope  a t  t he  channel en t rance  and 
t h e  damage due t o  overtopping of t h e  berm w i l l  be resolved ( t o  some degree)  
once t h e  cons t ruc t ion  of t h e  grouted r ip - r ap  i s  completed. However, a f t e r  
reviewing the  cons t ruc t ion  p l an ,  we found t h a t  t he  grouted r ip - r ap  p ro t ec t ion  
is  a l i t t l e  s h o r t  of s a t i s f a c t o r y .  Figure 7 shows the  t y p i c a l  grouted r ip - r ap  
des ign  i n  t he  de ten t ion  bas in .  Several  concerns a r e  l i s t e d  a s  follows: 

i. No s lope  p ro t ec t ion  on t h e  embankment (Figure 7 a ,  7 b ) .  Water 
flows with a  given depth; t he  p ro t ec t ion  should a t  l e a s t  extend 
above t h e  water depth. 

ii. The downstream apron should extend across  t he  whole bottom 
width of t he  bas in  (Figure 7 b ) .  

iii. The 2 f o o t  cu to f f  wal l  a t  the  apron is no t  adequate.  The drop 
he ight  of t he  berm i s  up t o  6 f e e t ;  scour  depth a t  the  
downstream end of t h e  apron is  expected t o  be g r e a t e r  than 2 
f e e t .  

i v  . Headwater of t he  box c u l v e r t  a t  s t a .  73+77 (Figure 7c)  was 
ca l cu la t ed  a t  e l eva t ion  1635. The top of t he  berm i n  the  west 
i s  a t  1634. W i l l  water flow i n t o  the  de t en t ion  basin7 Note 
t h a t  no s lope  p ro t ec t ion  is  provided on the  bas in  s i d e .  Also, 
t h e  top of t he  e a s t  berm i s  a t  1635, t he re fo re ,  overflow w i l l  
occur  because of t h e  backwater. The s lope  should be pro tec ted  
and an apron should be provided. 

I n  conclusion,  we would l i k e  t o  r e i t e r a t e  t h e  d i f f i c u l t y  of  t h e  design on the 
a l l u v i a l  fans  a rea .  It needs more engineering and the  c o s t  may be higher  than 
o t h e r  design p r o j e c t s .  However, we f e e l  t h a t  t he  i n t e g r i t y  of t h e  design 
should take  precedence over t h e  c o s t .  Without proper remedial ac t ions ,  the  
County may i n h e r i t  a p r o j e c t  with a l i f e - t i m e  maintenance burden. Also, i t  
may be too  l a t e ,  b u t  w e  would l i k e  t o  r a i s e  an i s s u e  concerning the  accuracy 
of  t h e  watershed de l inea t ions  us ing  a 15 minute quadrangle map ( s c a l e  1:62500) 
wi th  40 f o o t  contour i n t e r v a l .  Smaller s c a l e  topographic mapping i n  needed 
t o  determine more accura te ly  the  watershed boundaries,  e s p e c i a l l y  i n  the 
a l l u v i a l  fans a r e a  where channels a r e  braided.  

Nicholas P .  Karan, P.E. 

Civil Engineer I1 
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Minutes of the Meeting held Wednesday, February 11, 1987 a t  8:30 
off ices of the Flood Control D i s t r i c t  of Maricopa County. 

I I n  attendance were: 

Tom Phelan, Maricopa County Highway Department 
B i l l  Horne, Maricopa County Highway Departnent 
Dick Perreault, Flood Control Dis t r ic t  of Maricopa County 
Joe Tram, Flood Control D i s t r i c t  of Mariapa County 
Dave Johnson, Flood Control Dis t r ic t  of Maricopa County 
Tim Sutko, Flood Control Dis t r i c t  of Maricopa County 
E r i k  Collet t ,  Greiner Engineering Sciences, Inc. 
Shi-En Shiau, Greiner Engineering Sciences, Inc. 
Michael Shapiro, Greiner Engineering Sciences, Inc. 

mis meeting was held as a follaw-up t o  the drainage design c r i t e r i a  met ing  
held on February 4,  1987. The Flood Control District (Fa) and the llaricopa 

a County Highway Department (MCHD) expressed their  concerns about sarre of the 
drainage approaches taken by Collar, W i l l i a m s  and White (CW & W) on this 
project a s  follcx~s: 

- The drainage form the  roadway impacting the Buckeye Watershed Project 
should be designed t o  be c m p t i b l e  with the methods and c r i t e r i a  
t h a t  the Soil  Conservation Services (SCS) used t o  design t h i s  
structure. 

- The drainage report fo r  the highway should not be used as  a master 
plan report for the overall developrent. 

- The duration used for  the design storm should be dependent on the lag 
time for the subareas; i-e., i f  the lag tine is over one (1) hour but 
under b o  (2) hours a duration of two (2) hours should be used. 

- When using the rational ~ t h o d  for snaller subareas a d j a e n t  t o  the 
highway, there should be just i f icat ion tha t  there w i l l  not be any  
runoff entering the snal ler  subareas £ran over bank flws frcm their  
adjacent subareas. 

- Slope easements, drainage easements and ponding easements should be 
dedicated for the h ighay.  Ponding areas for  all culverts should be 
mapped as part  of the drainage report. 

- Culverts should be designed t o  take in to  account aggredation 
degradation and s i l t a t i o n  accumulation. I f  the structures are  design 
a t  the natural slopes of the stream beds there should be no problems. 



- Erosion protection including detailed calculations should k 
performed on the out le ts  of culverts. 

- Where detention basins are being employed, calculations a re  necessary 
t o  ensure that  situations are not worsened because of impropr 
design. 

- All earthen channels should function so tha t  they w i l l  have a rigid 
bounckry. Permissible velocity calculations are  required. 

- All the drainage c r i t e r i a  used fo r  the highway design should h 
docmnted in the reports. 

- From the MCIID's maintenance experience, wherever a nultibarrel 
concrete box culvert  exceeds four (4) barrels a bridge is usually e designed. Ihe MCBD requested Greiner t o  count up hav many numbers of 
four (4) , f ive (5) and s ix  (6) barrel culverts are proposed on the 
en t i r e  job. 

!Phe FCD asked if a bi-weekly meting could te scheduled f o r  every Thursday 
fo r  the duration af the project. 
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GES JCB NO. El21063 

Minutes of the Meeting held Wednesday, March 4 , 1987 a t  9:OOAM at  the 
off ices of the Mar icopa County Highway Departrrent (MCHD) . 
In  attendance were: 

Thamas J. Phelan, MCHD Engineering 
Harry R, Keller, MQlD Engineering 
Jay Dwis, MCHD Real E s t a t e  Supemisor - 

Troy Shobe, MQlD Real Estate _m-- M? 

m c k e  Gregoire, MQlD Real Estate 
Tony Valiance, Hanscomb Associates 
Ronnie Redland, Pima Savings 
Mark Ratermann, Morrison-Knudsen Engineers 
Ron H o l ~ S r  Morrison-Knudsen Engineers 
Fred Fleet,  CW& W Engineering 
Paul Kelley, Q S t r  F@enfeldr Divelbess and Henderson 
Fred Rosenfeld, Gust, Rosenfeld, Divelbess and Henderson 
Don Ferris,  Adams Grcup, Inc. 
Bob W i l l i a m s ,  Adams Group, Inc. 
Andy irendricks, Gaston, Snw, Moya, Bailey, Bowers and Jone 
D i c k  Perreault, Flood Control Dis t r ic t  
Tim Sutko, Flood Control Dis t r i c t  
Kay Stevens, Flood Control Dis t r ic t  
James C. B l o s ~ r ~  Flood Control District 
Ronald Weinstein, Lo& and Loeb 
Glenn Carter , Gre ine r Engineering 
Erik Colle tt, Greiner Engineering 
Phil  Turner, Greiner Engineering 

1. The County's requirements for the f i l i n g  of the RCM requiremnts have 
k e n  discussed. The plans mst be 11'=200' scale. The parkway 
centerline w i l l  be tied t o  section corners, etc. The permanent RCw w i l l  
generally be 75 fee t  on each side. Pennanent slope, drainage and 
ponding easements w i l l  be added where required. 

The RCW w i l l  be conveyed t o  the County with a t i t l e  policy, A second 
f i l i n g  w i l l  be prepared with the required permanent easements, 

2. The Maricopa County Flood Control Dis t r ic t  (MCFCD) awns parcel in fee 
along the proposed parkway and has flowage easements i n  several 
locations. k discussion follmed regarding the need t o  advertise and 
sell the land and the easement by auction. This question was not 
to ta l ly  resolved. It is anticipated that the MCHD can be granted 
easements by paying the required fee. 
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3 .  The McMicken Dam s t a b i l i t y  question has been resolved. The parkway 
crossing does not create any danger t o  the dam. 

The Buckeye dyke is c lass i f ied  as a dam. The dam is located on ADOT 
ROW. A prmit application mst be f i l e d  for the work in the area. 

4. Schedule. 

Authorization t o  proceed with the project w i l l  be granted by the 
Ccunty's Board of Suprvisors  during the March 23, 1987 Board Meeting. 

By March 31, 1987 the  bond issue w i l l  be closed. A l l  required 
informtion mst reach the County by mrch 21, 1987. 

5. The construction documents w i l l  not be ready by march 21, 1987. (The 

a revised advertiserrent date was l a t e r  moved t o  April 8, 1987. ) On a 
question regarding who seals and signs the specifications and special 
prwisions, it was established tha t  the County w i l l  prwide the bid 
documents while the design engineer w i l l  prepare the specification and 
special provisions. He w i l l  seal and sign these. 

6. Bond Surety. 

The bid documents should include a rating clause. 

In bid evaluation, the State  lw gives in-state firms a f i v e  (5%) 
percent preference. The requirement is t o  pay State  tax i n  any amount 
during the last tax  year. 

7. The question regarding authority for  and on the project was resolved as 
follows : 

The ENGINEER has the authority on the construction project. The MPI; 
specifications defines the ENGDEER as the County Engineer. He w i l l  
delegate h i s  authority for the day t o  ihy supervision t o  the Independent 
Engineer (Greiner) by mans of a k t t e r  of Instruction. The a g r e m n t  
between the County and the Corporation w i l l  delineate the i r  respective 
duties and the authority each has on the project. 
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Greiner w i l l  approve the contractor's invoice(s) and submit these t o  the 
Corporation's acpnt for  paynent. The County w i l l  have f u l l  control over 
all Change Orders (CO's) tha t  affect  the County's standards. The OD's 
w i l l  usually h in i t ia ted  by the Inde~en&nt Engineer. CO request (s) 
from the Corporation and others tha t  adds work t o  the contract w i l l  be 
a l l&  only i f  additional funding is made available. 

Approval procedures w i l l  h developd t o  assure tha t  the project w i l l  
not stop or create a claim situation. 

8. Schedule. 

The W s  w i l l  h delivered on March 31, 1987. 

Ihe project w i l l  h advertised on April 8, 1987 and bids received on May 
6, 1987. 

- 
Items tha t  m y  delay the schedule includs: 

o Agreenent with ADIT. This process is currently on schedule. 

o Environmental study by AD3T is appren t ly  an in-house formality and 
should not delay the  project. 



Greiner Engineering Sciences, Inc. 
731 0 N. 1 6th Street, Su~te  160 

Greiner Phoen~x, Ar~zona 85020-5223 

0 
(602) 275-5400 

GES Job No. E-121-063 

April 3. 1987 

Mr. Tom Phel an 
Project Manager 
Maricopa County Highway Department 
3325 West Durango Street 
Phoenix. Arizona 85009 

Re: Sun Val ley Parkway 
Drainage Review 

Dear Mr. Phelan: 

Grei ner understands about the time pressures invol ved in completing this  
project and has. therefore, reviewed the second submittal from Collar, 
Williams and White Engineering. Inc. (CW & W )  in as short a time period as 
possible. The second submittals from CW & W for drainage was received by 
Greiner Engineering as follows: 

Phase 111. March 20. 1987 
Phase IIA. March 27, 1987 
Phase IIB, March27. 1987 
Phase I. March 31. 1987 

Due t o  the time constraints. CW & W could not meet a l l  of the Maricopa 
County Highway Department s (MCHD) mini mum design c r i t e r i a  for  drainage to 
complete the above mentioned project. Greiner has reviewed the above men- 
tioned phases and has compiled a detailed 1 i s t  based on CW & Was response t o  
drainage review comments specifying which items have been accepted, which 
items need t o  be resolved prior t o  construction and which items can be re- 
sol ved during construction. Grei ner has estimated the fol lowing: 

Phase I11 

- 81% i s  acceptable. 

- 3% needs t o  be resolved prior t o  construction unless an agreement 
i s  reached between CW & W and MCHD. 

- 16% can be resolved by CW & W during construction. 

Phase I1 

- 502 i s  acceptable. 

- 5% needs t o  be resolved prior t o  construction unless an agreement 
i s  reached between CW & W and MCHD. 
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- 45% can be resolved by CW & W during construction. 

Phase I 

- 40% i s  acceptable. 

- 10% needs t o  be resolved prior t o  construction unless an agree- 
ment i s  reached between CW & W and MCHD. 

- 50% can be resolved by CW & W during construction. 

Some of Greinerls major concerns are as follows: 

Phase 111, I1 and I 

- No calculations for in l e t  erosion and bank protection have been 
provided by CW & W for Greiner's review. 

- Greiner has concerns about CW & W not providing scour protecti on 
downstream of the proposed culverts a t  th i s  time and the recom- 
mendation for  future inspection even though the cal cul ation pro- 
vided show tha t  protection i s  needed. 

- Greiner does not feel confident w i t h  the proposed drainage faci l -  
i t i e s  based on CW & W1s analysis of s p l i t  flows and some of their  
assumptions made in devel oping thei r hydro1 ogy. 

- CW & W did not revise the invert  elevations of the culverts t o  be 
a maximum of one (1') foot  below the existing streambed as recom- 
mended or make an attempt to  sa t i s fy  Greiner tha t  these struc- 
tures will function t o  be maintenance free. 

- Greiner can not approve the plans until we receive, review and 
approve the plans for  drainage easements, temporary construction 
easements, slope easements and pondi ng areas being prepared by 
the Adams Group. 

- CW & W did respond t o  the MCHD's and Greiner's recommendations 
regarding Design Memorandum No. 5 evaluating the use of mu1 t i ce l l  
concrete box cul verts. 
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Phases I11 and I1 

- The constructabil i t y  of a cutoff wall using wire we1 ded fabric 
and pneumatically placed mortar i s  questionable for channel s. 
sp i l l  ways, etc.  This appl ica t i  on seems inappropriate. 

Phase I11 

- Greiner can not approve the drainage concepts for  the southern 
portion until given the opportunity t o  review CW & W1s supporting 
data showing how the proposed drainage f a c i l i t i e s  will not ad- 
versely impact the existing Buckeye Watershed Protection Project 
and the ADOT interchange a t  In ters ta te  10 and Palo Verde Road. 

- Greiner fee ls  that  four (4") inches of pneumatically placed 
mortar with a wire welded fabric will not provide the structural 
requirements necessary t o  hold on a 1/2:1 side slope. We suggest 
designing a six (611) inch concrete channel l ining with steel 
reinforcing for  th i s  appl ication. 

- Where drop structures are proposed i t  will be necessary t o  show 
tha t  the aprons are long enough t o  provide enough erosion protec- 
t ion downstream. The joint  a t  the apex of the drop structure 
should be eliminated. Change of materials should not take place 
in areas of c r i t i ca l  flow. 

Phase I1 

- The lack of documentation between the plans and the HEC-2 (water 
surface profile) analysis make i t  impossible t o  completely verify 
and for Greiner t o  feel confident w i t h  CW & W1s designs for 
Wagner Wash and the south side channel. 

Phase I 

- CW & W did n o t  provide back u p  calculations or documentation to  
ensure that  there i s  no ponding along the south side of the road- 
way or breakouts over the roadway between s ta .  394t00 t o  492i-50 
as requested by Greiner. 
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- Greiner can not approve the drainage concepts until given the 
opportunity t o  review CW & W8s supporting data or documentation 
from the Arizona Department of Water Resources (ADIiR) and the 
Flood Control Dis t r ic t  (FCD) for  the McMicken Dam. 

- Proper access for  McMicken Dam as per the FCD8s request and 
sketch has n o t  been incorporated into the construction documents. 

- No borrow plans for Tribley Wash Basin have been incorporated 
into the construction documents as requested by the FCD. 

- No back up  documentation has been provided indicating the agree- 
ments reached between CW & W and the State Land Department re- 
garding the c r i t e r i a  for  detention basins and out le t  culvert 
velocities.  

- CW & W did not provide any documentation regarding approval from 
the FCD for the i r  design addressing the confl ic t  between t h e  
roadway alignment and the embankment outlet  drains for  t h e  
McMicken Dam. 

- CW & W did not provide enough back up information for  the pro- 
posed detention basin for  Greiner t o  feel confident that  t h e  
roadway will be protected and tha t  the drainage scheme will work. 

- CW & W did not provide any calculations t o  show that  the aprons 
a re  long enough downstream of the drop structures or spillways t o  
provide enough erosion protection and t o  show tha t  they are 
stable. 

- I t  was never addressed by CW & W how the detention basins were 
designed and how the runoff will drain i n t o  the basins. 

- No calculations have been provided to  ensure tha t  percent of 
s p l i t  flow shown a t  the out let  of the detention basin discharging 
into ei ther  the culvert or a basin. 

- Not enough calculations have been provided for the detention 
basins t o  assure tha t  they will function properly. 

- CW & W did not verify tha t  removing the existing ditch and d i k e  
systems crossing the roadway will not adversely impact the 
roadway or property upstream or downstream. 
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- CW & W did n o t  address the need for slope paving t o  protect the 
roadway embankment within the floodplain of the Tribl ey Wash 
Basi n.  

- CW & W did not show us any evident that the 404 permitting 
process has been started. 

- Greiner i s  n o t  sure what CW & W i s  proposing for the Beardsley 
Canal ; i .e. concrete 1 i ni ng? 

Greiner sees no reason why these issues cannot be resolved prior t o  the 
completion of construction of this  project and sees no reason t o  delay the 
proposed schedule. Greiner suggests that CW & W be available t o  make all 
the necessary revisions during the construction phase of this project. 
Greiner will make themsel ves completely available t o  you t o  go through the 

a above l i s t  documenting our major concerns and t o  help you in resolving these 
issues. 

Enclosed i s  the l i s t  as mentioned above based on CW & W's response t o  
Greinerls previous drainage review comments. If you should have any ques- 
tions or need any additional information. do  n o t  hesitate t o  contact me. 

Sincerely. 

GREINER ENGINEERING - - SCIENCES. INC. 

Shi-En Shiau. P.E. 
Project Director 
Water Resources 

Encl os ur es 

I cc: Fred Fleet. Collar. Williams and White 
Dick Perreault. Flood Control District of Maricopa County 
Dave Johnson. Flood Control District of Maricopa County 
Timothy Sutko,  Flood Control District of Maricopa County 
Joe Tam. Flood Control District of Maricopa County 
Erik Collett, Greiner Engineering 
Michael Shapi ro. Grei ner Engineering 
Gary Sun, Greiner Engineering 
Dale Crane. Grei ner Engineering 



RESPONSE TO DRAINAGE REVIEW COMMENTS 
PHASE, I I I 

ACTION TAKEN : 

1. Drainage Report General Comments: 

OK a. Done - Appendix 
OK b. Done - Appendix 
OR c. Done - Appendix 
j; d. To be addressed i n  a separate analysis.  

e. To be addressed i n  a separate analys is .  
O K  f. Done Nar ra t i ve  
o)Cg. Done Nar ra t i ve  
Ok h. Done Nar ra t i ve  
o K i .  Done Appendix, Ponding i n v e s t i g a t i o n  by  Adams Group. 
O K j .  Done - Appendix 
X k. Done. 

1. Done - Appendix 
O)Cm. Done - Nar ra t i ve  
o K n .  Done - Nar ra t i ve  -. 

0)Co. Done - Nar ra t i ve  
Dkp.  Done 
0)Cq. Done - See attached rev i sed  E x h i b i t  Two w r i t t e n  response. - 

0)Cr. E x h i b i t  Two i n  Drainage Report updated t o  i nc lude  a l l .  
. . p e r t i n e n t  in format ion.  , - 

OK 2. Drainage Report, Page Two: 
- 

a. Nar ra t i ve  changed t o  c l a r i f y .  
b. Economy and improved hydr aul i cs. 

.. - - -  . . --OK 3. Drainage Report Page Three: 

- - 

. - 
- - .  Done - - i n  n a r r a t i v e  and summary hydro log ic  data sheet added t o  appendix. - - - - -- ----- 

- - OK 4. Drainage Report Page Three: 

Done 

Dk 5. Drainage Report Page Three: 

..- . - D i f f e r e n t  designers worked on t h e  two contracts,  t h e  s l i g h t  d i f f e rence in  
p r e c i p i t a t i o n  values has no s i g n i f i c a n t  difference i n  t he  design o f  
drainage s t ruc tu res  . 

DK 6. Drainage Report Page Four: 

Done 



OK 7. Drainage Report Page Four, Last Paragraph: 

Limited available R/W on west side. 

oK 8. Appendix A Table 11: 

a. Done 
b. 300 i s  correct. 
c. Done 
d. Yes 
e. Done 
f .  Done 

9. Appendix A Table 111: 

0,016 a. 0.15 
M b. Done 
OK c. No, discharges intercepted too small. 
Q)C d. Done --.see .paving plans. 

10. Appendix A Table IV: 

ok a. Done - see paving plans. 
0.m b. 0.80 f t .  

- 06 c. Not necessary. 

0)C 11. Appendix A Table V: 

a, b, and c. Table V replaced with corrections and additional 
information requested. 

OK 12.  Appendix B Figures: 

a. Done - see narrative. 
b .  Figure 3-47 was removed, i t s  not applicable. 

-- - - 

OK 13. Appendix C Rational Design Forms: 

a. Yes, velocity in parenthesis indicates Figure 2-8. See Figure 
2-8 for  assumed conditions. 

b. Done 
c. Done - 

O K  14. Appendix D Culvert Design Forms: 

a-f. Done 
g. Slope i s  0.48% not 0.80%. 
h - j .  Done see Design Forms. 
k.  Corrected See Table I1 
1.  Done 
m. An added safety factor for  s p l i t  flow conditions. 
n .  Done - See footnote Table I1 a - 
o. Corrections made where needed. 



15. Appendix E HEC-1 Runoff Summaries: 

OK a. Lag equals .6TC 
o)C b. Standard Table for "N" values for  natural channels and overland 

flow. 
Dk c. Done - See new printouts. 
OK d.  See H E C - 1  input data. 

e. Exhibit 2 
3k 1. Explained in Narrative Page Four. 
OK 2.  Corrected 
+H 3. 28B doesn't s p l i t .  
f .  Area 24B s p l i t s  into 28B. 

O)C g. Corrected. 
O)C h.  Standard of one (1) hour duration used as per ADOT procedures in 

effect  when project began. 

Ok 16. Drainage Report vs. Paving Plans, General Comments: 

a. Corrected 
b. Done 
c. Done 
d .  Corrected in Narrative - Spacing varies as per slope. - 
e. Done 

17. Appendix A Table 11: 

a. Corrected 

a b. Checked and ok. 
, c. Corrected -- 

OK 18. Appendix A Table 111: 

Done 
- - 

Ok 19. Appendix A Table IV 

- - 
. - 

--- They weren I t .  Add the  transition-length. 

OK 20. Appendix A Table V :  
- .  

a. Done - see plans and new Table V .  
. - b. Design discharges have been modified in several reaches and 

freeboard added. See Summary Sheet of Table V calculations. 
c. Done -- See new Table V. 

- - d .  Changed - See new Table V. 

06 21. Appendix D Culvert Design Forms: 

a. Done 
b .  No, 31 c fs  each, plans corrected. 



22. Paving Plans, Drainage ~ e n e r a l  Comments: 

a.0K 1. S i x  i n c h  hump removed as per MCHD i n s t r u c t i o n s .  
2. Yes 
3. See c u l v e r t  design forms. 

%if- b. I n v e r t s  r a i s e d  as per  MCHD recommended maximum depth be1 ow t h e  
n a t u r a l  grade. 

OK c. Done - See d e t a i l  on p lans.  ++ d. Done 
O K e .  Done - See p lans.  
o)C f. Due t o  d i f f e r e n t  amount of cover.  

g. Done 
;M h. See E x h i b i t  be ing  prepared by  Adams Group. 

O)C i. Done - See Tab le  V. 
OK j. Done - See C u l v e r t  Design Forms. 
* f ~  k-1. For  a l l  basins,  e l eva t i ons  s p e c i f i e d  on p lans.  
D k  m. Done - See new Table V. 
OK n-q. Done - See p lans .  
OK r-s.  Done 
+& t-u.  See k .  & L. . - -- 

OK v. Problem coord ina ted  w i t h  AT&T. 
Dk w. To avo id  l eaky  j o i n t s .  
O K x .  Angles s e t  t o  f i t n a t u r a l  t e r r a i n ,  are no t  r equ i red  by  MCHD 

standard ADOT wingwal l  angles. 
0)Cy.. Th fs  i s  n o t  a m o d i f i c a t i o n ,  b u t  an o p t i o n  which must be c a l l e d  

out .  
~ k z .  See Tab le  V and Table V I .  

-. . ~ O K  aa* 
bb. 

**cc. 
;t; dd. 
OK ee* 
ok f f .  
Ok gs. 
O K  hh. 

Done 
Done 
No, i t  i s  no t  necessary. 
Being done by Adams Group. 
Corrected . 
Changed - See p lans.  
Done 
Done 

23. Paving Plans Drainage, Sheet TWO (2) :  
a. Done. See r e v i s e d  d e t a i l ,  
b. See r e v i s e d  d e t a i l .  
c. Changed now us ing  4 inch.  
d. Done 
e. 550 doesn ' t  f i t  our cond i t ions ,  see d e t a i l  7/2. 
f. 1. See Revised D e t a i l  (S.R.D.) 

2. A l l  changed t o  4". 
3. S.R.D. 
4. See new sec t  i o n  C-C. 
5 .  Revised. 
6. Revised 



24. Sheet 3 
OKs. Done 
O)C b.  Done 
3% c. Done 
H d .  Changed t o  6". 
0k e *  See revised detai 1. 

0)C 25. a. Plans for  roadway south of station 15 to  4.3 will be provided. 
b. & c. Temporary channel designs provided. 

Ok 26. a. Corrected 
b. Done 

Corrected 
Corrected 
N 0 
Done 
Done 
See Chow. 
Corrected. 
Done 

O)C 28. Done 

0k29. a. Changed 
b. Changed 

30.01Ca. No - - - -- 
OKb. Done 
O ~ C .  No don't agree. 

- 
--- 

f i  d. Corrected 

o)C 31. a. Not necessary 
b. Done 
c. Done - - 

-- 
-- - 

- - 

o)C 32.- a; -Not necessary 
b. Checked.0.K. 

- c. Changed 
d. Changed 

- e. Done 
f. Done 

- g. Corrected 

33 .Haa, Changed 
b .  Will grade t o  daylight 
OB. Catch basin 

34DRa. No n o t  needed. 
+$b. To match natural grade of incoming washes. 
%kc. Fifteen 
b.fi. I t  has end section cal led for .  



35 .&&corrected 

36.Ma. Done . Don' t  b e l i e v e  i t s  a problem. 
Not recommended according t o  ADOT c r i t e r i a .  

Ok 37.f:: Done 

0k37.  a. 
b. *+ 98, 7 

39.9Ka. 
Okb. 
H c .  
okd.  
M e .  
0k f .  

Done 
Done 

Col 1 ars e l  i rninated 
Not necessary 
Not necessary 
Corrected 
Not necessary 
Done 

Done 
Done 

Corrected 
Changed 
Changed 
Done 
Yes, added. 
Revised 

Not necessary. 
Doesn't make sense. 

43.Ma. Not necessary. 
M b .  Not necessary. 
ORC. Done 
Okd. Not necessary 

44.wa. Not necessary 
Ok b. Corrected. 
ORc. Not necessary 
0)Cd. 0 .K. 

. Not necessary . Done 
DRc. Changed 
Om. - Corrected 

46.0ka. Corrected 
&b. Not necessary 

- .  

47.0b. Done . Not necessary 
@kc. Done 



Not necessary 

Corrected 

a. Done 
b. Revised 

a. Changed 
b. Done 
c. For Cover 

Done 

Yes, added 

a. Done 
b. Changed 

a. Changed to  15" 
b. Added catch basin. 
c. Changed 

Yes 

a. There are no modifications. 
b. Catch basin moved t o  380 + 69.74. 

a. Done 
b. Done 
c. Done 
d. Corrected 

a. Done 
b. Grade breaks called out. 



RESPONSE TO PHASE I1 DRAINAGE 
REVIEW COMMENTS 

1 .&A-E . Done 
F. Report i s  organized. A conclusion or recommendation section doesn't seem 

approrpriate for  a design project, t h i s  i sn ' t  a reasearch study or an 
an alternatives analysis. 

#& G-N. Done 
0 E x h i b i t  has been corrected. 

&jk P. Not necessary, the drainage Exhibit #2 can be correlated t o  the plans by 
using the station I.D. Is on the Exhibit and the section corner I.D.'s on the 
pl ans. 

O)C 2. Corrected 

~DKA. Done 
OICb. See narrative 

C.  Derivation of curve numbers are explained in narrative. 
*f D. The statement does not say that  HEC-1  was "only" used on area larger than 100 

acres. The important point i s  that the rational formula was not used on areas 
over 100 acres in size.  H E C - 1  was used on all  areas over 100 acres, however, 
t h i s  doesn't mean HEC-1 was n o t  also used on some areas less than 100 acres 
in s ize as you discovered. 

4DKA. Done 
MB. Figure 3-1 or the estimated travel time was used. 
OKC. Yes, See Table I 
**D. Added - - 

OXE. Corrected 
F.0)Cl. Changed 

OR2. ' True 
OK3. They drain naturally i n t o  Wagner Wash 
H4. Ground configuration; areas 47 t o  49 drain into Wagner Wash anyway. 

See HEC-1 r u n  fo r  cal cul a t  i ons. - - -  - -- 

0k 5. A-E. See new ADOT format basin worksheets (Table IV) requested. 

6. A-B. See new pavement and median worksheets Tables I11 and IV provided. 

IDKA. Yes, b u t  the benefits outweight the costs. 
0 .  An energy dissapator will be provided. 
A S .  Don I t  understand the question. 

OK 8. See new worksheets provided i n  Table 111. 



9 DKA. Done - . -  

a OKB. Done 
ilCi?t C. Done 
OKD. Done 

? - - , . I - &k~ .  1-7. Corrected. -. 7 

0)CC. Two subareas within 12 (See HEC-1 as noted) 
oKD. O.K. Done 

11 A see! Culvert Calculations Sheets. 
ORB. O.K. Corrected. , , , .., . 

. - .. - . ,  . ., ... . .. 
- . ,. C .  Yes -. . . ' .  

. . -. - 
*$D. 1 .  Done . .. 

2. Done 
&bE. See Culvert Calculation Sheet. 
X+F. See Culvert Calcul ation Sheet. 

ih* 12. A. Not necessary, a l l  necessary data i s  contained in the H E C - 1  printouts in the 
. - appendix. 

B. Either Figure 3.1 or actual estimated time of travel was used. 
C. 1. Done . . . - ' . ! .  

2. Done 
3. Done 

D. Done 
- .. - .  - 

13 .MA. 
+?B. See narrative. 

+w. Not necessary, locate elevation 2000 fee t  i f  needed. 
W .  Not necessary, major error was corrected on Exhibit I1 between areas 

16  and 25. 
%. Done - 

A .  Done - . .  - Dm These areas are' minor contributors, although, our approach was on t h e  
conservative side. 

%?kc. TLAG = 0.6 Tc 
- Om. Standard tables.  

H E .  See HEC-1 printouts. 
OM. Not applicable, County approved standard for  th i s  project i s  100 year, 1 

hour. 
O ~ G .  Corrected. . . 

-'- . # -  

DK 15. Changed, See revised drainage report. 

0)C 16. See Plans. . . 

M 17. A-D. See revised report and  plans. 



# 18. A. Done 

a B. Not necessary f o r  c a l l  out  o f  S ta t  i o n  on c a l c u l a t i o n  o r  summary sheet i n  
the  repo r t  t o  agree e x a c t l y  w i t h  the  c e n t e r l i n e  c a l l  out on the  p l  ans, unless 
you can ' t  recognize which c u l v e r t  i t  i s  r e f e r r i n g  to .  

C. These are a l l  s p l i t  f l o w  s i t ua t i ons ,  see rev i sed  Table 11. 
D. Done 
E. Done 

Done 
Done 
Done 
Done 
Done 
Done 
Done 
Done 
Don e 
Done 
Done 
Done 
Done 
Not necessary. 
Done 
Not necessary 
Adams Group i s  doing. . Done 

H V .  See Channel Design Summary i n  Appendix 
#w-Z.   one 

1. Done 
2. There are some V-Di tches see new d e t a i l .  
3. Revised t y p i c a l  sect ion.  
1-2. Done 
3. Can't on d e t a i l ,  see plans. 

Done 
Dike added. 
Not necessary per County Br idge Department. 
Checked O.K. 

22. Done 

24 .*&-B.   one 
D&. Checking 
%+D-F. Done 

I O)C25-26. Done 

1 O K 2 7 .  A. Done 
B. No t N e c e s s a r y  ( K . K . )  
C. Done 



RESPONSE TO PHASE 11-6 
DRAINAGE COMMENTS #49 THRU 67 

D)C 49. A. 1. No see p lans.  
No see p lans.  

6. Done 
C. Changed, used 4 ft. 

50. Done 

51  &A. Done 
4% 6. Det a i  1 number changed . 
OKC. Done 

52.OKA. Done 
O&B. Done, 336 i s  c o r r e c t .  
X#iC. Not necessary. 
OKE-G. Done 

# 53. A-C. Done 

54.MA. No. 
OkB-D. Done 
%E. Unresolved 
&F . Don ' t understand quest  i on. 

55 . *%~-~ .  Why, t h e  area i s  n e a r l y  l e v e l ?  
w. No 
ORD-F. Done 
OkG. N e g l i g i b l e  f l ow .  

5 6 M A .  Done 
?kSB-C. No 
$%D-F. Done 
&G. Not necessary 
WH-K .  Done 

57. A-6. Done 

58. Done 

O K  59. A. Done 
6. Changed conf i gur a t  i on. 

& 60-65. Changed c o n f i g u r a t i o n .  

O)C66. Done 

67 *~ .  Changed d e t a i l .  
oJCB.. Done 



4 2 D k A .  Done 
QKB. Done 
OKC. Done 
OKD. Corrected 
**E. Done 
0)CF. Done 

*43. Done 

44 Dk A. Done 
*B. Done 
O ~ C .  Done 

ih*45-55. Done 

PHASE I - B 

8% 56. Done 

w 5 7 - 6 4  .A-E. Done 
iW; F. Done, see detention basin summary table. 

w 6 5 .  A-B. Done 
C. Changed t o  4 : l  a D. Will be carried to  reservoir area" in roadside channel . 

- - - -  -- 

OK 66. A. Done - 7 

67%~. Done 
B .  Done 

Mc. Permit has been f i led -- 

D .  Under 
E - .  Done 

-- - - -- - - - - - -  ---- 
- 

68.+k%A. Will be carried to reservoir in channel 
- Done 

E .  Done 

M 6 9 .  A. What information? 
B. Done - - 

C. This i s  part of the bridge plans for  the Beardsley Canal. 
D. See Be1 1-Road Design, Town of Surprise 



#4k 28-30. Done 

O)C31.  A. Done 
B. Removed 
C-F. Done 

** 32-43. Done 

440kA. Done 
*B. 
~ ) c c .  N O  t Possible 

*D. Done 

Ok45. A. Revised 

*4 46 Z B-C. Done 

A g / w - ~ . ~ e e  report and channel design calculations and road side ditch 
IF7 calcul ations. 

O~C-H .   one 
OkI. N.N. 
O ~ J .  Changed  
O ~ K .  Done 
H L .  Rip-rap i s  t o  be constructe per proposed contour l ines.  

~ K A .  Done. -See new median calculations. 
4 WB. Done 

C .  Done 



Greiner 
Greiner Engineering Sciences, Inc. 
731 0 N. 16th Street, Suite 160 
Phoenix, Arizona 85020-5223 
(602) 275-5400 

A Greiner Engineering, Inc. Company 

GES Job No. El21063 

February 27, 1987 

Mr .  Fred E. F lee t ,  P.E. 
P ro jec t  Manager 
Co l l a r ,  Wi l l iams & White Engineering, Inc. 
2702 N. 44 th  St ree t  
S u i t e  205-B 
Phoenix, Arizona 85008 

Re: Sun Val l e y  Parkway 
Drai  nage Revi ew 

a Dear Fred : 

Enclosed are  t h e  drainage design c r i t e r i a  addendum and our drainage rev iew 
comments on Phase I 1  f o r  t h e  above referenced pro jec t .  Our review i s  based 
on t h e  January 30th submi t ta l  o f :  (1) drainage r e p o r t  f o r  sec t ion  9 o f  Sun 
Va l ley  Parkway, December 1986 ( n o t  bound) ; (2)  paving plans f o r  Sun Val1 ey 
Parkway Phase 11-A and 11-B ( n o t  dated);  and (3)  paving plans f o r  Sun Va l l ey  
Parkway Phase 11-B and 1 1 - C  (no t  dated). These comments do not  cover t he  
support ing documentation t h a t  Greiner  requested a t  our meeting o f  February 
9, 1987. 

The review comments are prepared f o r  t h ree  par ts :  (1) drainage r e p o r t  
review, (2) consis tency between drainage repo r t  and paving plan, and (3)  
paving p lan drainage review. General review comments are inc luded i n  each 
o f  these par ts .  The d e t a i l  rev iew comments as page-to-page, item-by-item or  
sheet-to-sheet are prov ided f o r  p a r t s  ( I ) ,  (2 )  and (3) ,  respect ive ly .  Due 
t o  t h e  l i m i t e d  i n fo rma t ion  provided i n  t h e  drainage repor t ,  t h e  rev iew o f  
consistency between t h e  drainage r e p o r t  and t h e  paving p lan  cannot be 
completed. The rev iew comments are numbered i n  sequence; please address 
each i tem accordingly .  



Greiner 

MR. FRED FLEET 
SUN VALLEY PARKWAY 
DRAINAGE REVIEW 
FEBRUARY 27, 1987 
PAGE 2 

Si ncerel y , 

GREINER ENGINEERING SCIENCES, INC. 

O 
Shi-En Shiau, P.E. 
Project Di rector 
Water Resources 

Enclosures 

cc: Tom Phel an, Mari copa County Highway Department 
Dave Johnson, F1 ood Control District of Mari copa County 
Dick Perreaul t ,  Flood Control District of Maricopa County 
Timothy Sutko, Flood Control District of Mari copa County 
Joe Tram, Flood Control District of Maricopa County 
Eri k Coll e t t  , Greiner Engineering 
Mi ck Mathi eu , Grei ner Engineering 
Michael Shapi ro, Grei ner Engineering 
Gary Sun, Grei ner Engineering 



Greiner 

I. HYDROLOGY 

o Design Frequencies 

Addendum 

Drai nage Design Criteria 

February 27, 1987 

Maricopa County 
Instructions 

11. HEC-1 PROGRAM 

o Lag Time 

111. OPEN CHANNELS 

o Freeboards 

SUN VALLEY PARKWAY 

GES JOB NO. El21063 

o Scour and Bank Protection 

o Permissible Velocity 

IV. CULVERTS 

o Erosion Protection 

Highway-100 year, 1-hour storm 

FCD (McMicken & Buckeye Struc- 
tures) Peak QIOO flood event 

Note: Highway design i s  not t o  
adversely effect these Fl ood 
Control structures based on FCD 
cr i teria.  

M.C. used SCS method01 ogy and in 
certain circumstances will a1 low 
use of TR-55. 

Supercri t ical .25d 
Supercri t ical  ,2(d+v2/2g) O R  
HGL + 1.0' Channels 
HGL + 0.5' Ditches 
*FCD only 

HEC 15 (COE procedure for FCD 
structures) 

HEC 15 or SCS (SCS for FCD 
structures) 

HEC 1 4  or approved simplified 
method. 

( F C D  structures FHWA or H E C  14) 

- 1 -  



Greiner SUN VALLEY PARKWAY 

GES JOB NO. El21063 

Addendum 

Dra i  nage Design C r i t e r i a  

February 2 7 ,  1987 

Maricopa County 
I n s t r u c t i o n s  

V. DETENTION BASINS 

o Design Frequency and Freeboards Detent ion basins s h a l l  meet 
State requirements. 

o Maximum Depth Detent ion basins are t o  be 
dra ined w i t h i n  60 hours. 

Maximum f i l l  he igh t  f o r  deten- 
t i o n  basins berms sha l l  be s i x  
(6) feet .  

V I .  DRAINAGE EASEMENTS 

A. DHW f o r  t h e  peak 100 year  
frequency f l  ow and corresponding 
DHW e l e v a t i o n  s h a l l  be computed 
f o r  a l l  c u l v e r t  crossing. DHW 
e leva t i on  f o r  maximum Q which 
would over top t h e  ro&l!ay o r  
adjacent d i ke  may be ca l cu la ted  
based upon a f i l l  height  a v a i l -  
ab le t o  conta in  t h e  flow. 

B. Drainage easements s u f f i -  
c i e n t  t o  conta in  and c o n t r o l  
peak Q frequency f l o w  s h a l l  
be map&!# and conveyed t o  Mar- 
i copa County. 

Mod i f i ca t i ons  t o  these easements 
w i l l  be made based on informa- 
t i o n  presented and v e r i f i e d  i n  
Master Drainage Studies f o r  s i t e  
developments. 



SUN VALLEY PARKWAY 

GES JOB NO. El21063 

Drainage Review Comments 

Phase I 1  

Act ion Taken 

(1) Drainage Report, General Comments 

A. Please prov ide the  c u l v e r t  c a l c u l a t i o n  
sheets. 

B. P l  ease i n c l  ude Arizona Highway Department 
Median Drainage worksheets f o r  t he  design o f  
median ca tch  basins, 

C. P I  ease prov ide  Arizona Highway Department 
Storm Sewer System Design Data Sheets w i t h  
each i n l e t  design. These sheets are Runoff 
Ca lcu la t i on  Sheets, In1  e t  Cal cu l  a t i o n  Sheets 
and Storm Sewer Ca lcu la t i on  Sheets. 

D. On a l l  channel c a l c u l a t i o n s ,  compute t h e  
ac tua l  water depth and average v e l o c i t y  based 
on t h e  ac tua l  design d ischarge value. 

E. Report should be bound, sealed and signed by 
a r e g i s t e r e d  Professional  C i v i  1 Engineer. 

F. Please organize t h e  r e p o r t  and a t  l e a s t  pro- 
v ide  a conclusion o r  recommendation sect ion. 

G, Describe t h e  e f f e c t  t h e  proposed const ruc t ion  
might  be expected t o  have upon drainage f lows 
and f l o o d  l eve l s .  

H. Discuss t h e  p r o j e c t  and est imate how f u t u r e  
development i n  t he  p r o j e c t  area might a f f e c t  
t h e  c h a r a c t e r i s t i c s  o f  f u t u r e  drainage f lows, 
and u l t i m a t e l y ,  t h e  performance o f  t h e  
h y d r a u l i c  s t ruc tu res  on t h e  p ro jec t .  

I. I n  the  procedures sect ion,  describe b r i e f l y  
t h e  methods used i n  d e l i n e a t i n g  the  drainage 
areas, t h e  program used f o r  catch basin and 
curb  opening c a l c u l a t i o n s  and a l l  t h e  
drainage design c r i t e r i a  used i n  the  study. 



Greiner SUN VALLEY PARKWAY 

GES JOB NO. El21063 

Drainage Review Comments 

Phase I1 

Action Taken 

J. Provide hydraulic data sheets, which are t o  
i ncl ude the natural channel velocities, out-  
l e t  protection (type) and ponding beyond the 
Ri ght-of-Way. 

K. Need t o  show all your calculations for inlet  
and outlet erosion protection and bank pro- 
tec t i  on. 

L. Need t o  demonstrate t h a t  a l l  earthen channels 
will function so t h a t  they will have.a rigid 
boundary ( permissible vel oci t y  cal cu1 ations) . 

M. Need t o  specify that th i s  report i s  only for 
the roadway improvements and i s  not intended 
t o  be used as a master drainage study for 
future development. I t  i s  the future devel- 
o pen t '  s responsi bi 1 i ty  t o  n o t  adversely 
impact the highway. 

N.  Justify that when using the rational method, 
there will no t  be any runoff entering these 
smaller areas from over b a n k  flows from their 
adjacent areas and address w h a t  kind of pre- 
caution was made in culvert design. 

0. There are a number of  drainage area delinea- 
tions t h a t  are unclear. PI ease submit a 
clean exhibit so that i t  can be redlined. 

P. Please provide a s t r i p  map approximately 11 
inches wide of the roadway a1 i gnment a t  a 
scale no less t h a n  1" = 400 ' ,  depicting con- 
tours a t  no  less t h a n  five ( 5 ' )  f o o t  in- 
terval s ,  stationing, drainage area del inea- 
t i o n s ,  drainage area numbers, proposed cross 
structures, median inlets  and dikes, curb 
opening in1 e ts ,  channel a1 ignments and del in- 
eation of ponding areas. 

Q. Our comments do no t  include any type-errors. 



SUN VALLEY PARKWAY 

GES JOB NO. El21063 

Drainage Review Comments 

Phase I 1  

Act ion Taken 

(2)  Drainage Report, Page 1 

"This r e p o r t  i s  f o r  t h e  sec t i on  o f  parkway 
S t a t i o n  409+94 through S ta t i on  1024+52.. .as 
Contract  9." 

The s t a t i o n s  c o n t r a d i c t  w i t h  t h e  t i t l e  o f  t h i s  
r e p o r t  which shows Sta t ions  409+95 and 1024+53, 
respect ive ly .  

(3) Drainage Report, Page 2 

A. "P ro jec t  area 1 i e s  between White Tank Moun- 
t a i n  t o  t h e  east and t h e  Hassayampa River  t o  
t h e  west (souther ly  sec t ion) ,  White Tank 
Mountain and Wagner Wash t o  t h e  southeast and 
t h e  r i v e r  t o  t h e  northwest (center  sec t ion)  
and f i n a l l y  White Tank Mountain t o  the  south 
and CAP t o  t h e  no r th  ( e a s t e r l y  sect ion)  ." 
It seems t h a t  t h i s  paragraph i s  unclear,  
p1 ease descr ibe t h e  boundaries f o r  souther ly ,  
center  and eas te r l y  sec t ions  o f  t he  p r o j e c t  
area. 

B. What happened t o  t h e  f lows d ischarging from 
two overchutes through t h e  CAP shown on t h e  
Drainage Area Map? 

C. "The drainage areas on t h e  slopes o f  t h e  
White Tank Mountains, were assumed t o  have 
curve numbers o f  93. The f l a t t e r  deser t  
areas were assumed t o  have a curve number o f  
83 i n present cond i t i ons  , however-, a curve 
number o f  86 was used i n  t h e  ca l cu la t i ons  t o  
account f o r  a p o t e n t i a l  increase i n  r u n o f f  
due t o  fu tu re  development. (Neglect a possi -  
b i l i t y  o f  requ i red  r e t e n t i o n s  o f  generated 
r u n o f f  i n  f u t u r e  developments .) " 



SUN VALLEY PARKWAY 

GES JOB NO. El21063 

Drainage Review Comments 

Phase I 1  

Act ion  Taken 

Th is  i s  a design pro jec t .  Please address 
l a n d  use pat te rn ,  vegeta t ion  cover, t reatment  
o r  p rac t i ce ,  hydro log ic  cond i t ion ,  and hydro- 
l o g i c  s o i l  group. Then a curve nunber can be 
determined. Since t h i s  i s  not a master 
drainage study f o r  f u t u r e  develoment .  i t  i s  
based on t h e  r e s u l t  o f  f u t u r e  d e v e l o s e n t  t o  
decide whether re ten t i ons  a re  needed. 

D. "Peak discharges f o r  t h e  watershed areas were 
determined us ing t h e  r a t i o n a l  formula f o r  
areas up t o  100 acres, and using Corps o f  
Engineers HEC-1 computer program f o r  areas i n  
excess o f  100 acres." 

Th i s  statement c o n t r a d i c t s  w i t h  t h e  hydrology 
summary. Several watershed areas l e s s  than 
100 acres were us ing t h e  HEC-1 computer model 
t o  compute peak discharges. 

(4 )  Drainage Report, Page 3 

A. "L ikewise a runof f  c o e f f i c i e n t  o f  0.5 was 
used i n  t h e  r a t i o n a l  method ca l cu la t i ons  
i ns tead  o f  t h e  undeveloped deser t  r u n o f f  
c o e f f i c i e n t  0.35 t o  account f o r  f u t u r e  devel-  
opment (See f i g u r e  2-21.)" 

Please address how t h e  r u n o f f  c o e f f i c i e n t  o f  
0.35 was determined. 

B. "Time o f  concentrat ion f o r  each area was 
determined using f i g u r e  3-1 ." 
It appears t h a t  f i g u r e  3-1 was used t o  com- 
pute t ime o f  concentrat ion on ly  f o r  t he  areas 
us ing  the  r a t i o n a l  method t o  ca l cu la te  t h e  
r u n o f f  . 

C. " P r e c i p i t a t i o n  values f o r  100 year one hour 
were determined us ing nearest s t a t i o n -  
Buckeye. See f i g u r e  .)" 



SUN VALLEY PARKWAY 

GES JOB NO. El21063 

Drainage Review Coments 

Phase I 1  

Act ion Taken 

Please ass ign a f i g u r e  number t o  t he  p r e c i p i -  
t a t i o n  values f o r  Buckeye s t a t i o n .  

D. There i s  no d e s c r i p t i o n  o f  procedure used t o  
o b t a i n  t i m e  o f  concent ra t ion  and d i r e c t  run- 
o f f  f o r  t h e  areas us ing  t h e  HEC-1 model. 

E. "MEDIAN DRAINAGE - SEE NEXT CHAPTER" 

It appears t h a t  t h e  drainage repo r t  was n o t  
organized i n  chapters. 

F. " S t a t i o n  710+00 - 1024+52 Area dra ined t o  
Wagner Wash (Areas A-Z)" 

1. S t a t i o n  1023+52 should be 1024+53. 

2. There are  no dra inage areas Q and W. 

3. Address where t h e  drainage areas B1, Dl, 
El, F1, 11, J1 and K1 w i l l  drain.  

4. Address why t h e  dra inage from areas 47-49 
was routed t o  t h e  Wagner Wash s ta ted  i n  
Summary Runoff and Culver ts .  PI ease 
prov ide  t h e  c a l c u l a t i o n s  f o r  t he  above 
changes. 

(5 )  Drainage Report, Page 4, MEDIAN DRAINAGE CALCULA- 
TIONS 

A. Address why t h e  Manning's equat ion i s  used 
i ns tead  of t h e  mod i f i ed  Manning's equat ion t o  
compute r u n o f f  f o r  median. 

B. Address how t h e  t ime  o f  concent ra t ion  i s  
c a l c u l a t e d  and i t appears t o  be i n  minutes. 

C. Address what t h e  1100 i s  and how i t s  va lue  
was determi ned. 

D. Show how t h e  second Q ' s  were ca lcu lated.  



SUN VALLEY PARKWAY 

GES JOB NO. El21063 

Drainage Review Comments 

Phase I 1  

Act ion  Taken 

E. Address why a l e n g t h  o f  3,500 f e e t  was recom- 
mended. 

(6 )  Drainage Report, Pages 4-6, CATCH BASINS AND 
OUTLETS 

A. The procedure used t o  design ca tch  basins was 
uncl ear. Please address a1 1 va r i ab les  used 
and c o r r e c t  a1 1 t ype -e r ro rs  i n  t h e  ca l cu la -  
t i o n s .  The f o l l o w i n g  are  some general ques- 
t i o n s  f o r  t h e  ca l cu l  a t ions :  

1. Address why t h e  mod i f i ed  Manning's equa- 
t i o n  was no t  used t o  compute Tc. Was t h e  
minimum o f  Tc o f  10 minutes be used. 

2. How were t h e  r a i n f a l l  i n t e n s i t i e s  deter-  
mined. 

3. What t ype  o f  ca t ch  bas in  was proposed. 
For example, Grade I n l e t  i n  a sag as per  
ADOT Standard Drawing C-15.30 and C-15.50 
Type LW-1.2 Grate w i t h  2 inches g u t t e r  
depression. 

4. What i s  t h e  Manning's roughness c o e f f i -  
c i e n t  used. 

5. Address what i s  t h e  g u t t e r  depression f o r  
t h e  g r a t e  i n l e t  i n  sag. What i s  t h e  
depth used f o r  t h e  g r a t e  bar. I s  i t  
0.27' and 0.29'. 

B. Due t o  t h e  above mentioned problems, t h e  
rev iew o f  t h e  ca tch  bas in  cannot be completed 
a t  t h i s  po in t .  



SUN VALLEY PARKWAY 

GES JOB NO. El21063 

Drainage Review Comments 

Phase I1  

Act ion Taken 

(7)  "More economical s o l u t i o n  i s  recommended f o r  t h i s  
sec t ion :  c o l l e c t  a runof f  from area A-K i n  a new 
channel along south o f  parkway d r a i n i n g  towards 
west i n t o  Wagner Wash j u s t  south o f  cross ing w i t h  
parkway. This s o l u t i o n  w i l l  no t  on ly  save 11 
c u l v e r t s  underneath t h e  parkway and minimize t h e  
r u n o f f  a t  c ross ing  Wagner Wash, b u t  i t  w i l l  make 
i t  eas ie r  t o  develop t h e  area n q r t h e r l y  o f  park- 
way (areas B1-Kl)." 

A. Th i s  s o l u t i o n  w i l l  a lso  c rea te  a s i t u a t i o n ,  
which i nvo l ves  subs tant i  a1 earthwork, drop 
s t r u c t u r e s  design, channel e ros ion  p r o t e c t i o n  
and extensive maintenance probl  em. 

B. The concentrated f l o w  f o r  t h e  drainage area 
l i k e  t h i s  s i ze  may be c rea te  an extensive 
eros ion  problem a t  t h e  i n l e t  t o  t h e  Wagner 
Wash. 

C. Please address why a 58" x 36" CMP shown i n  
t h e  summary r u n o f f  and c u l v e r t s  was designed 
t o  d i v e r t  f l o w  i n  area K c ross ing  parkway 
i n t o  area K. 

( 8 )  Drainage Report, Pages 7-9, PAVEMENT DRAINAGE 
CALCULATIONS 

Due t o  t h e  same reasons as s ta ted  i n  6(A) o f ,  
these review comments, t h e  c a l c u l a t i o n s  cannot be 
reviewed f o r  pavement drainage. 

(9)  Drainage Report, Page 9-10, CHANNEL DESIGN CALCU- 
LATIONS 

A. Please show t h e  channel slopes i n  f e e t  per  
f o o t  f o r  a l l  reaches. 

B. Please c a l c u l a t e  t h e  water depth based on t h e  
design d ischarge and check f o r  t he  minimum 
freeboard requirement o f  0.5 foot.  
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C. P lease submit  t h e  pe rm iss ib l e  v e l o c i t y  c a l  cu- 
1 a t i o n s  t o  dec ide whether channel lbank 
e ros ion  p r o t e c t i o n  i s  needed. 

D. P lease p rov ide  t h e  h y d r a u l i c  ana l ys i s  and 
e r o s i  on p r o t e c t i o n  c a l  c u l  a t i  ons f o r  a1 1 d rop  
s t r u c t u r e s .  

(10) Drainage Report ,  HYDROLOGY SUMMARY 

A. P lease i n d i c a t e  what i s  t h e  c o r r e c t  s t a t i o n  
o f  t h e  boundaries o f  two p a r t s  f o r  t h i s  sec- 
t i o n  9. It showed S t a t i o n  715+00 i n  t h e  
hydro logy  summary and S t a t i o n  710+00 was 
shown i n  t h e  t e x t ,  page 3. 

B. Please v e r i f y  t h e  f o l l  owing d i  screpancies 
w i t h  t h e  Hydro log ic  Design Data Sheets: 

1. Slope f o r  area 1 may be 2.9%. 

2. Area f o r  area 12 may be 2.84 square 
m i l es .  

3. Parkway e l e v a t i o n  f o r  a rea  15 may be 
1,422 f e e t  . 

4. Area f o r  area 18 may be 22.9 acres. 

5. Parkway e l e v a t i o n  f o r  area 19 may be 
1,428 f ee t .  

6. Top e l e v a t i o n  f o r  area 44 may be 1,900 
fee t .  

7. Area f o r  t h e  watershed area P may be 0.27 
square mi 1 es. 

C. P lease address why two s e t s  o f  parameters 
were used f o r  t h e  area 12. 
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D. It appears t h a t  t h e  l e t t e r s  ' Q '  and ' W '  were 
n o t  designated as watershed areas, please 
ensure t h e r e  i s  no dra inage areas missed. 

(11) Drainage Report ,  SUMMARY RUNOFF AND CULVERTS 

A. Please address how t h e  d ischarge  s p l i t s  were 
accessed f o r  t h e  c u l v e r t  design. 

B. Please use t h e  standard c a l l  ou t s  f o r  t h e  box 
c u l v e r t s .  

C. What happens t o  t h e  area Z . I s  discharge 
o f  9,679 c f s  i n c l u d i n g  t h e  peak f lows f o r  
areas ' Z '  and 48-49. 

D. PI ease address t h e  fo1  1 owing d iscrepancies 
w i t h  t h e  HEC-1 resu l t s :  

1. Check discharges f o r  c u l v e r t  l o c a t i o n s  a t  
S t a t i  on 784+61, S t a t i  on 849+39 and 
S t a t i o n  1015+84. 

2. V e r i f y  t h e  watershed acreage and d i  s- 
charge f o r  drainage area A-Y. Please 
show c a l c u l a t i o n s  f o r  t h e  149 c f s  f l o w  
r o u t e  t o  S ta t i on  716+43. 

E. Please s p e c i f y  t h e  design d ischarge f o r  each 
c u l v e r t  i n  t h e  sect ion. 

F. Please v e r i f y  t h e  adequacies f o r  t h e  proposed 
c u l v e r t s  which have t h e  no te  "REQ'D BY GROUND 
CONFIG.". 

(12) Drainage Report, HYDROLOGIC DESIGN DATA SHEETS 

A. Please p rov ide  hydro log ic  design data sheets 
f o r  watershed areas L-P, R-V, X-Z, B1, Dl-F1 
and 11-K1. 
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B. It i s  unc lea r  t h a t  t h e  procedure used t o  
compute t i m e s  o f  concen t ra t i on  f o r  areas l e s s  
t h a n  0.1 square m i l e s  and/or f o r  areas which 
average d ra inage  area s lopes were f l  a t t e r  
t han  one ( 1 )  percent.  

C. Please v e r i f y  t h e  des ign  da ta  f o r  t h e  
f o l l o w i n g  i tems:  

1. Drainage areas f o r  areas V ,  X, Z, 8-10, 
18, 20, 24, 27-29, 35, 37 and 39. 

2. Drainage l e n g t h  f o r  area 4. 

3. Top e l e v a t i o n  o f  area 44. 

D. A l l  da ta  sheets  should be signed, checked and 
dated. 

Dra inage Report ,  DRAINAGE AREA MAP 

A. The t i l e  o f  "15 MINUTE SERIES DRAINAGE AREA 
MAP..." i s  mis leading.  It s t a t e d  t h a t  t h e  
d ra inage  area map was a combinat ion o f  blown 
UJ 15 m inu te  quadrangle w i t h  40' i n t e r v a l  
con tours  and a e r i a l  photography. 

B. Please v e r i f y  i f  s o i l  group B used i n  most 
watershed areas i s  c o r r e c t .  It appears t h a t  
approx imate ly  50% o f  t h e  s e c t i o n  d r a i  nage 
area was group D s o i l  based on t h e  S o i l  Con- 
s e r v a t i o n  Serv ice S o i l  Survey. 

C. P lease i n d i c a t e  t h e  d ra inage  area boundary 
between area 12A and area 12B. 

D. There a re  a number o f  d ra i nage  area de l inea-  
t i o n s  t h a t  a re  unclear.  The p o t e n t i a l  s p l i t  
f l o w s  a re  n o t  i d e n t i f i e d ,  p lease  v e r i f y .  

E. Please i n d i c a t e  t h e  boundar ies f o r  areas I 
and 15. 
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(14) Drai nage Report, HEC-1 RESULTS 

A. It appears t h a t  area o f  0.49 square m i l e s  
should be used i n  t h e  HEC-1 i n p u t  f o r  area U 
ins tead  o f  0.44 square m i l e s  shown. This  was 
based on the  hydrology summary i n  t h e  
d r a i  nage repor t .  

B. Please address t h e  r a t i o n a l e  o f  developing 
r u n o f f  hydrographs f o r  t h e  areas, which w i l l  
d ischarge i n t o  the  Wagner Wash, wi thout  con- 
s i d e r i n g  t h e  Parkway crossing. For example, 
areas such as T, U, Y and Z. 

C. How was t h e  l a g  fo r  HEC-1 i n p u t  ca lcu lated.  
Is t h e  empi r ica l  re1  a t i o n  (L=0.6Tc) used. 
Please v e r i f y  t he  l a g  f o r  areas 11 and 13. 

D. What c r i t e r i a  were used t o  determine rough- 
ness values. 

E. Need hydro log ic  data t o  check t h e  k inemat ic  
wave r o u t i  ng. 

F. Most o f  t h e  Tp>1.5 hours, 100-year, 2-hour 
hypothet ica l  storm should be used t o  generate 
100-year peak discharges. 

G. No BA card was assigned t o  area 12B. The 
HEC-1 w i l l  d e f a u l t  t o  l a s t  g iven area 2.84 
square m i les  ins tead o f  1.65 square mi les.  

(15) Drainage Report vs. Paving Pl  ans , General Com- 
ments 

Due t o  t h e  l i m i t e d  i n fo rma t ion  provided i n  t h e  
drainage repo r t ,  t h e  rev iew o f  consistency be- 
tween t h e  drainage r e p o r t  and t h e  paving p lan  
cannot be completed. 
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(16) Catch Basins and Out le ts  

According t o  D e t a i l  o f  Mounted Curb and Gut te r  on 
plans, t h e  ADOT standard g ra te  ca tch  basin i s  t o  
be used i n  con junc t ion  w i t h  the  g u t t e r  w id th  o f  
24 inches. Please address how t h e  design proce- 
dure was used i n  the  r e p o r t  and make modi f ica-  
t i o n s  t o  t h e  plans f o r  t h e  proposed 15-inch 
g u t t e r  width. 

(17) Channel Design 

The rev iew cannot proceed f o r  t h e  f o l l o w i n g  
reasons : 

A. None o f  t h e  c a l c u l a t i o n s  were us ing t h e  
ac tua l  design discharges t o  compute t h e  water 
depth and v e l o c i t y .  

I B. S ta t i ons  o f  reaches were unclear .  

C. No c a l c u l a t i o n s  were performed f o r  t h e  
var ious  channel bottom w id th  w i t h  t h e  actual  
discharge. 

D. There are  no c a l c u l a t i o n s  f o r  the  design o f  
drop s t ruc tures .  

(18) Summary Runoff  and Cu lver ts  

A. There are several d iscrepancies on t h e  design 
d ischarges between t h e  r e p o r t  and the  paving 
plans. P l  ease v e r i f y  these discharges, which 
have "SPLIT" i n  Summary Notes, w i t h  t h e  
paving p l  ans. 

B. Cross c u l v e r t  s t a t i o n  s h a l l  be c a l l e d  by 
i n t e r s e c t i o n  w i t h  t h e  roadway center l ine .  
Please address why t h e  s t a t i o n  a t  t h e  i n l e t  
o r  o u t l e t  s ide  was used i n  t h i s  summary i n -  
stead o f  s t a t i o n  c ross ing  roadway c e n t e r l i n e  
shown i n  t h e  p r o f i l e  o f  t h e  paving plans. 
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C. Please v e r i f y  t h e  discharges f o r  the  c u l v e r t s  
a t  dra inage areas 1, 8, 9, 10, 14, 29, 32 and 
34 on Phase I 1  Plans w i t h  t h e  repor t .  

D. Please i d e n t i f y  t h e  s t r u c t u r e  a t  S t a t i o n  
719+89 ( i n l e t  s ide)  on Sheet 33 o f  35 i n  
Phase 11-A and 11-B Plans. 

E. Please v e r i f y  t h e  discharges o f  the  c u l v e r t s  
f o r  dra inage areas Y and K i n  t h e  HEC-1 out- 
pu t  w i t h  Phase 11-B and 11-C Plans. 

(19) Paving Plans, Drainage General Comments 

A. Please e x p l a i n  why a g u t t e r  width o f  15 
inches was proposed i ns tead  o f  2 feet .  How 
t h e  ADOT standard g ra te  catch basins can be 
i n s t a l  1 ed w i thout  mod i f i ca t ions .  Pl  ease 
i n v e s t i g a t e  the  p o s s i b i l i t y  o f  using concrete 
g u t t e r  t r a n s i t i o n  t o  p r o t e c t  g ra te  catch 
basins. 

B. Please ensure t h a t  t h e  l e n g t h  o f  c u l v e r t  
meets t h e  requirements t h a t  minimum 30 f e e t  
normal t o  t h e  c e n t e r l i n e  o f  roadway each s ide  
from edge o f  pavement t o  t h e  -back o f  t h e  
headwall . 

C. Please ensure t h a t  t h e  proposed channels are 
shown on p lans and p r o f i l e s .  Channel slopes, 
e leva t i ons  and s t a t i o n s  f o r  grade break p o i n t  
and match p o i n t s  should be i n c l  uded. 

D. Please ensure t h a t  c a l l  outs f o r  median ca tch  
basins i n c l u d e  t h e  'HI values. Address how 
t h e  ' HI v a l  ues were calculated.  

E. Please ensure t h a t  t h e  notes f o r  g ra te  ca tch  
basins i nc lude  the  'HI values, g ra te  type,  
g r a t e  e l e v a t i o n  and i n  sag o r  on grade. 
Address how t h e  ' H I  values were determined. 
Notes should be c l e a r  and understandab1 e, a 
con t rac to r  should be able t o  t e l l  what i s  
(W=2") o r  what i s  (15"). 
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F. Please include the station in the notes for 
a1 1 culverts. Cross culvert s ta t ions shall 
be ca1 led by intersection with the roadway 
center1 i ne. 

G. Please explain why the s tat ions and inverts 
of in le t /out le t  were used t o  plot the culvert 
in  profile a t  the offset  of 48 feet  l e f t  and 
right.  Please address why t h i s  will not 
apply t o  the connector pipes. 

H. Please address how the contractor shall per- 
form the proposed grading work for roadside 
channels and the in le t lout le t  of culverts t o  
ensure proper functioning of drainage 
schemes. 

I. Since ADOT Standard No. CW6 ser ies  wingwall s 
with modi f i  ed 1 ength bends and were proposed 
on Phase 11-A and 11-B Plans, address how the 
t ransi t ion between 6 to  1 and 4 t o  1 and 
provide de ta i l s  t o  show how t o  grade from the 
edge of the shoulder t o  the back of wing- 
walls. 

J .  Make sure that  s ta t ions and invert  elevations 
are  called out a t  a1 1 culverts i n  profile. 

K. Please ensure tha t  a l l  catch basins are shown 
in profile with the call  outs including s ta-  
t ions ,  invert  elevations and grate eleva- 
tions.. 

L. Pl ease specify what type of the level wing- 
walls are proposed as per ADOT Standard No. 
CWL-1. I t  appears tha t  type B 1 eve1 wingwall 
was proposed. 

M .  Since each grouted rip-rap a t  the inlet/out- 
l e t  of culverts has the different  geometry, 
please provide de ta i l s  for each side of cul- 
ver ts  and ensure tha t  they will function 
hydraul i cal 1y . 
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N. Please address why t h e  headwall as per MAG 
D e t a i l  No. 501-3 was m o d i f i e d  and proposed 
f o r  t h e  m u l t i p l e  p ipe  c u l v e r t s  a t  S t a t i o n  
424+87, S t a t i o n  437+17 -25, S t a t i o n  463+30, 
S t a t i o n  504+51.50, S t a t i o n  590+65, S ta t i on  
601+81, S t a t i o n  605+53, S t a t i o n  611+51, Sta- 
t i o n  624+33, S t a t i o n  627+75, S ta t i on  638+09, 
S t a t i o n  656+81, S t a t i o n  658+96 and S t a t i o n  
698+15. I f  t h e  m o d i f i c a t i o n  i s  a must, 
s t r u c t u r e  d e t a i l s  should be prov ided f o r  each 
mod i f i ca t i on .  

0. P l  ease prov ide  ca l  c u l  a t ions ,  hydraul i c per- 
formance data, sedimentat ion and scour anayl-  
s i s  f o r  c u l v e r t  design adequacy review. 

P, Wherever earthen channels a re  shown, c a l l  o u t  
by note, on each sheet t o  cons t ruc t  these 
ear then channel s. 

Q. Please secure and show temporary construc- 
t i onal s lope easement where grading ou ts ide  
t h e  r ight-of-way. 

R. Since t h e  proposed channels a re  no t  consis- 
t e n t l y  o f f s e t  from t h e  roadway cen te r l i ne ,  
t h e  h o r i  zon ta l  a1 i gnment shoul d be ca l  cu1 ated 
and provided. Without t h i s  in fo rmat ion ,  how 
can t h e  channel be staked and constructed. 

S. Please c a l l  ou t  t h e  beginning s t a t i o n  and t h e  
ending s t a t i o n  of channel t r a n s i t i o n s  on t h e  
p1 ans. 

T. Please prov ide  channel s t a b i l i t y  ana lys is  a t  
a minimum, bank s t a b i l i t y  and channel degra- 
d a t i o n  ana l ys i s  should be performed. 

U. D e t a i l  should be prov ided f o r  t he  grouted 
r i p - r a p  a t  t h e  o u t l e t  o f  t h e  catch bas in  
pipe. 
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V. The discharges o f  t h e  south earthen channel 
i n  Phase 11-C were no t  ab le  t o  be v e r i f i e d  a t  
t h i s  t ime, due t o  1 i m i t e d  documentation. 
Gre iner  w i l l  t r y  t o  v e r i f y  and prov ide com- 
ments a t  1  a t e r  date. 

W .  Please address t h e  s t a b i l i t y  o f  t h e  drop 
s t r u c t u r e  per d e t a i l  12, and prov ide docurnen- 
t a t i o n  t h a t  eros ion from e i t h e r  s i de  o f  t h e  
upstream end w i l l  no t  occur. 

X.  Please ensure t h e  q u a n t i t i e s  c a l l e d  f o r  every 
drop s t r u c t u r e  a t  t h e  south channel i n  Phase 
11-C are  cor rec t .  D e t a i l  12 should be quan- 
t i  f i  ed i n  cub ic  yards no t  i n  square yards. 
It appears t h a t  q u a n t i t i e s  f o r  t h e  two f o o t  
c u t o f f  wa l l  i n  a l l  edges was n o t  included. 

Y. P l  ease v e r i f y  t o  adequacy o f  t h e  s ide  s p i l l -  
way type  s t ruc tu res  per d e t a i l  11. The quan- 
t i t i e s  c a l l e d  i n  each note appears no t  i n -  
c l u d i n g  t h e  - two f o o t  c u t o f f  wa l l  i n  a l l  
edges. Pl  ans v e r i f y  and q u a n t i f i e d  i n  cubic- 
yard. 

Z. Please i n d i c a t e  why you are us ing  RGRCP and 
n o t  RCPICSP. 

(20) Phase 11-A and 11-By Sheet 2 

A. D e t a i l s  1 and 2 

1. There i s  no s lope arrow f o r t h e  r i g h t  
shoulder i n  D e t a i l  1. 

2. The bottom w id th  o f  t h e  roadside channel 
should be 5 '  t yp .  There are severa l  
reaches t h a t  have t h e  V-shape d i t c h  per 
p l  an. 
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Please address how i t  can be matched 
e x i s t i n g  ground a t  t h e  r ight -o f -way 1 i ne 
w i t h  t h e  t y p i c a l  sec t i ons  shown. What i f  
t h e  e x i s t i n g  ground i s  lower  than  t h e  
roadway a t  t h e  r igh t -hand  side. What 
w i l l  t h e  c o n t r a c t o r  do i f  t h e  e x i s t i n g  
ground i s  h igher  t han  t h e  e x i s t i n g  ground 
shown a t  t h e  l e f t - h a n d  side. 

B. D e t a i l  12, Typ ica l  Sec t ion  Box Cu l ve r t  

1. Please show t h e  f l o w  d i r e c t i o n .  

2. Please i n c l u d e  end t rea tment  f o r  i n l e t  
and o u t l e t .  

3. Please i n d i c a t e  how t o  match t h e  e x i s t i n g  
ground. 

(21) Phase 11-A and 11-B, Sheet 3 

A. Please show t h e  median ca t ch  bas in  a t  S t a t i o n  
413+86 i n  p r o f i l e .  

B. Please address why t h e  d i k e  was n o t  proposed 
a t  t h e  downstream o f  median ca tch  bas in  a t  
S t a t i o n  413+86. 

C. C a l l  o u t  f o r  ADOT Standard D e t a i l  CW 6-5 
Wingwall , l e n g t h  = 16 '  does n o t  conform t o  
Standard D e t a i l .  I f  mod. bends a re  t o  be 
used, p rov ide  a d e t a i l  and re fe rence  it i n  
t h e  c a l l  out .  

D. It might  n o t  have enough cover  over 3-101x3' 
RCBC a t  S t a t i o n  412+74. 

(22)  Phase 11-A and 11-B, Sheet 4 

Please i d e n t i f y  t h e  f l o w  d i r e c t i o n  f o r  t h e  pro-  
posed d i t c h  (west  s i de )  a t  approximate S t a t i o n  
427+00 and S t a t i o n  427+40. 
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(23) Phase I I - A  and I I -B,  Sheet 5 

A. Flow l i n e  e leva t ions  o f  t h e  proposed d i t c h  
are no t  cons i s ten t  from p lan  t o  p r o f i l e .  

B. Please v e r i f y  t h e  f l o w  d i r e c t i o n  o f  t h e  pro- 
posed west d i t c h  i n  p r o f i l e  a t  approximate 
S t  a t  i on 436+30. 

C. I s  t h e  f l o w  d i r e c t i o n  shown f o r  median 
drainage c o r r e c t  a t  approximate S t a t i o n  
439+60. Please c a l l  ou t  t h e  grade break a t  
approximate S ta t i on  436+60. 

(24) Phase I I - A  and I I -B ,  Sheet 6 

A. Please v e r i f y  t h e  l e n g t h  o f  1  eve1 wingwall a t  
t h e  south o f  t he  o u t l e t  o f  t h e  8 Ix3 '  RCBC a t  
S t a t i o n  443+31. 

B. Please show t h e  double g r a t e  catch bas in  a t  
S t a t i o n  445+64.08 i n  p r o f i l e .  The g r a t e  
e leva t i ons  and i n v e r t  e leva t i ons  o f  18- i  nch 
RGRCP are d i f f e r e n t  between median ca tch  
b a s i n  and double g ra te  ca tch  basin. 

Please v e r i f y  t h e  c learance f rom the  grouted 
r i p - r a p  t o  t h e  t ransmiss ion  tower t o  meet t h e  
requirements as per Special  Notes 3-2 i n  
Sheet 1. Need a  s t r u c t u r a l  d e t a i l  t o  con- 
s t r u c t  t h i s  grouted r i  p-rap s t ruc tu re .  For 
example, t h e  t r a n s i t i o n  o f  s i d e  slopes and 
e leva t i ons  o f  t o p  o f  banks should be i n -  
c l  uded. 

D. Check t h e  l eng th  o f  t h e  wingwal l  on 8 I x3 '  CBC 
a t  S t a t i o n  443+31 on t h e  downstream south 
side. 

E. Please show t h e  cross slopes f o r  t he  median 
on t h i s  sheet. 
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F. Check t h e  f l o w  l i n e  o f  t h e  proposed d i t c h  i n  
p r o f i l e .  

(25) Phase 11-A and 11-B, Sheet 7 

A. The l a b e l  f o r  t h e  5' channel bottom w id th  a t  
approximate S ta t i on  458+30 l e f t  i s  misplaced. 

B. Check t h e  f l o w  l i n e  o f  t h e  proposed d i t c h  i n  
p r o f i l e .  

(26) Phase 11-A and 11-B, Sheet 8 

A. The l a b e l  o f  t h e  5' channel bottom wid th  a t  
approximate S t a t i o n  467+00 1 e f t  i s  misplaced. 

B. Please v e r i f y  t h e  l e n g t h  and slope f o r  t h e  
double 36"x2ZU CMP. 

C. Please c a l l  out  t h e  s t a t i o n  o f  grade break 
f o r  t h e  median drainage. 

D. Please i n c l u d e  t h e  design discharges and 
headwater e leva t i ons  f o r  c u l v e r t s  a t  S t a t i o n  
460+55 and S t a t i o n  463+30. 

(27) Phase 11-A and 11-B, Sheet 9 

A. Check t h e  f l o w  l i n e  o f  t h e  proposed d i t c h  i n  
p r o f i l e .  Please address why t h e  f l ow  l i n e  
e leva t i ons  are  t h e  same from S t a t i o n  475+63 
r i g h t  t o  S t a t i o n  476+80 r i g h t .  

B. Please i n c l u d e  c a l c u l a t i o n s  t o  ensure t h e  HGL 
e l e v a t i o n  f o r  t h e  median ca tch  basin a t  Sta- 
t i o n  473+69.09 i s  no t  h ighe r  than t h e  g ra te  
e leva t ion .  Provide a d e t a i l  t o  show l'xl' 
opening i n  t o p  RCBC s1 ab. 
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C. The south wingwall a t  t h e  o u t l e t  o f  t h e  6- 
101x4'  RCBC a t  S t a t i o n  480+10.5 s h a l l  be ADOT 
Standard CW6-3 and no t  CW6-1. 

(28) Phase 11-A and 11-B, Sheet 10 

A. The south wingwall a t  t h e  i n l e t  o f  t h e  6- 
lO ' x4 '  RCBC a t  S t a t i o n  482+23 s h a l l  be ADOT 
Standard No. CW 6-5 and Not CW 6-1. 

9. Show t h e  s t a t i o n  o f  grade break f o r  median 
drainage. 

C. Need a c a l l  ou t  f o r  t h e  proposed east d i t c h  
a t  S ta t i on  490+00 i n c l  udi  ng s ta t i on ,  o f f s e t  
and f l o w  l i n e  e l e v a t i o n  on plan. 

D. Please v e r i f y  t h e  36"x22" CMP shown i n  pro- 
f i l e .  

E. Please i nc lude  t h e  design d ischarge f o r  each 
o f  t h ree  se ts  o f  6- lO'x4 '  RCBC. 

F. Please address why t h e  d i k e  was no t  proposed 
a t  t h e  downstream median ca tch  basin a t  Sta- 
t i o n  482+87. 

(29) Phase 11-A and 11-B, Sheet 11 

A. Please p l o t  t h e  median ca tch  basin and t h e  
g r a t e  ca tch  bas in  a t  S t a t i o n  490+07.91 i n  
p r o f i l e .  

B. Please v e r i f y  t h e  i n v e r t  e leva t i on  shown i n  
p r o f i l e  a t  S t a t i o n  490+16 and S t a t i o n  492+71. 

C. Please show t h e  18-inch RGRCP i n  p r o f i l e  a t  
t h e  proposed grade a t  back o f  curb l e f t .  

D. ADOT Standard No. CW6-3 s h a l l  be used a t  t h e  
o u t l e t  o f  t h e  lO ' x3 '  RCBC a t  S t a t i o n  492+71. 
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E. Need a  c a l l  out  f o r  t h e  proposed r i g h t  d i t c h  
S t a t i o n  500+00 i nc l  ud i  ng s t a t i o n ,  o f f s e t  and 
f l o w  l i n e  e leva t i on  on plan. 

F. Please inc lude t h e  design discharges and 
headwater e leva t ions  f o r  t he  c u l v e r t s  a t  
S t a t i o n  490+16 and S t a t i o n  496+86. 

(30) Phase 11-A and 11-B, Sheet 12 

Need a  c a l l  ou t  f o r  t h e  proposed r i g h t  d i t c h  a t  
S t a t i o n  500+00 i ncl  udi ng s t a t i o n ,  o f f s e t  and f l o w  
l i n e  e leva t i on  on plan. 

(31) Phase 11-A and 11-B, Sheet 13 

A. Please show t h e  s t a t i o n  o f  grade break f o r  
median d r a i  nage. 

B. What i s  "C=24.00" shown a t  t h e  i n l e t  o f  t h e  
4-101x3' RCBC. 

C. Please show the  proposed west d i t c h  from 
S t a t i o n  514+34 t o  S t a t i o n  516+45 i n  p r o f i l e .  

D. Please show t h e  f l o w  d i r e c t i o n  f o r  t h e  pro- 
posed east d i t c h  i n  p r o f i l e .  

E. Need a  c a l l  out  f o r  t h e  proposed east d i t c h  
a t  S t a t i o n  520+00 as shown i n  Sheet 14. 

F. Please v e r i f y  t h e  i n v e r t  e leva t i on  shown i n  
p r o f i l e  a t  S t a t i o n  518+31. 

(32) Phase 11-A and 11-B, Sheet 14 

A. Please show the  proposed west d i t c h  i n  pro- 
f i l e .  
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B. Please show t h e  58I1x36" CMP a t  approximate 
S t a t i o n  529t95 i n  p r o f i l e .  V e r i f y  t h e  i n v e r t  
o f  t h i s  p i p e  shown i n  p r o f i l e  a t  back o f  c u r b  
l e f t .  

C. Need a c a l l  ou t  f o r  t h e  proposed d i t c h  a t  
S t a t i o n  540+00 r i g h t .  

(33)  Phase I I-A and 11-By Sheet 15 

A. Please show t h e  proposed west d i t c h  i n  pro-  
f i l e .  

B. Need a c a l l  o u t  f o r  t h e  proposed d i t c h  a t  
S t a t i o n  540+00 r i g h t .  

(34) Phase 11-A and 11-B, Sheet 16 

A. Need a c a l l  o u t  f o r  t h e  proposed d i t c h  a t  
S t a t i o n  540t00 r i g h t .  

B. Please v e r i f y  t h e  median ca t ch  bas in  a t  Sta- 
t i o n  544t29 i n  p r o f i l e .  Check t h e  g r a t e  
e l e v a t i o n  i n  t h e  c a l l  out .  

C. Please address why t h e  d i k e  was no t  proposed 
a t  t h e  downstream o f  t h e  median ca tch  bas in  
a t  S t a t i  on 544t29. 

(35) Phase 11-A and 11-By Sheet 17 

A. Please i n c l u d e  t h e  des ign d ischarges and 
headwater e l e v a t i o n s  f o r  t h e  c u l v e r t s  a t  
S t a t i o n  550t50, S t a t i o n  552t64 and S t a t i o n  
555t51. 

B. P lease show t h e  s t a t i o n  o f  grade break f o r  
median drainage. 
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C. Please v e r i f y  t he  i n v e r t  e leva t ions  f o r  t h e  
p ipes  shown i n  p r o f i l e  a t  S ta t i on  550+50, 
S t a t i o n  552+64 and S t a t i o n  557+56. 

(36) Phase 11-A and 11-B, Sheet 19 

A. Please show the  s t a t i o n  o f  grade break f o r  
med i an d r a i  nage. 

B. Show t h e  f l o w  l i n e  i n  p r o f i l e  f o r  t h e  pro- 
posed d i t c h  a t  approximate S ta t i on  578+95 
l e f t .  

(37) Phase 11-A and 11-B, Sheet 21 

A. Need a c a l l  out  f o r  t h e  proposed d i t c h  a t  
S t a t i o n  590+00 r i g h t  as shown on Sheet 20. 
V e r i f y  t h e  f l ow  l i n e  i n  p r o f i l e .  

B. Please i nc lude  the  design discharge and head- 
water e leva t i on  fo r  t h e  2 9 " ~ 1 8 "  CMP a t  Sta- 
t i o n  594+88. 

C. Need a c a l l  out  f o r  t he  proposed d i t c h  a t  
S t a t i o n  600+00 r i g h t .  

(38) Phase 11-A and 11-B, Sheet 22 

A. Need a c a l l  out f o r  t h e  proposed d i t c h  a t  
S t a t i o n  600+00 r i g h t .  P l o t  the  proposed 
d i t c h  i n  p r o f i l e .  

B. Please show the  proposed d i t c h  i n  p r o f i l e  
f rom S t a t i o n  603+95 t o  S t a t i o n  602+73. 

0 
(39) Phase 11-A and 11-B, Sheet 23 

A. Please i nc lude  t h e  design discharge and head- 
water e l e v a t i o n  f o r  t h e  z ~ " x ~ ~ " - c M P  a t  Sta- 
t i o n  614+49. 
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B. Please i d e n t i f y  t h e  s t a t i o n  o f  grade break 
f o r  median drainage. 

(40) Phase 11-A and 11-B, Sheet 24 

A. Please address why t h e  d i k e  was not  proposed 
a t  t h e  downstream o f  median catch basins a t  
S t a t i o n  621+71.16 and S t a t i o n  629+42.12. 

B. I n  p r o f i l e ,  t he  s t a t i o n  o f  median catch bas in  
s h a l l  be S ta t i on  621+71.16 and not  S t a t i o n  
621+71.68. 

C. Please i nc lude  t h e  design discharges and 
headwater e leva t ions  f o r  t h e  c u l v e r t s  a t  
S t a t i o n  620+54 and S t a t i o n  624+33. 

D. Please v e r i f y  t he  i n l e t  s t a t i o n  o f  628+00 f o r  
t h e  double 36"x2ZU CMP. 

(41) Phase 11-A and 11-B, Sheet 25 

A. Please c a l l  out t h e  f l o w  1 i n e  e leva t i on  f o r  
t h e  proposed east channel a t  S t a t i o n  630+00. 

B. Need notes t o  cons t ruc t  two wingwal ls a t  t h e  
i n l e t  s i de  o f  t h e  two sets o f  4-101x3' RCBC 
a t  approximately S t a t i o n  631+70. 

C. Please v e r i f y  t h e  no te  which s ta tes  wingwall 
pe r  ADOT Standard CW 6-5, f o r  t h e  no r th  wing- 
w a l l  a t  t h e  east s ide  o f  t h e  4-101x3' RCBC a t  
approximately S t a t i o n  632+25. 

D. Please c a l l  out  t h e  s t a t i o n  o f  grade break 
f o r  median drainage. 

E. Check t h e  f l ow  l i n e  o f  t h e  proposed east 
channel i n  p r o f i l e .  
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(42) Phase 11 -A  and 11-B, Sheet 27 

A. Please c a l l  ou t  t h e  s t a t i o n  o f  grade break 
f o r  median drainage. 

B. Please v e r i f y  t h e  f l o w  d i r e c t i o n  shown on 
p lan  and p r o f i l e  f o r  t h e  proposed west d i t c h  
from S t a t i o n  653+94 t o  S t a t i o n  655+73. 

C. Please show t h e  15" RGRCP i n  p r o f i l e .  

(43)  Phase 11-A and 11-B, Sheet 29 

A. Need notes f o r  t h e  proposed eas t  channel i n  
t h i s  sheet. 

B. Please c a l l  ou t  t h e  s t a t i o n  o f  grade break 
f o r  median drainage. Address what you pro- 
pose f o r  t h e  median drainage from t h i s  grade 
break s t a t i o n  t o  S t a t i o n  677+78.84. 

C. Please v e r i f y  t h e  i n v e r t  e l e v a t i o n  shown i n  
p r o f i l e  f o r  t h e  3-101x3' a t  S t a t i o n  676+30. 

(44) Phase 11-A and 11-B, Sheet 30 

A. Please v e r i f y  t h e  o u t l e t  e leva t i on  f o r  t h e  
15" RGRCP a t  S t a t i o n  683+12 on p lan  and pro- 
f i l e .  

B. Please ensure t h a t  t h e  proposed i n l e t s  w i l l  
p i c k  up t h e  east  bound pavement drainage. 
The t r a n s i t i o n  o f  cross slopes i s  not  c l ea r .  

Please address why t h e  connector p ipes f o r  
ca t ch  basins a t  S t a t i o n  683+12 and S t a t i o n  
684+96 were no t  proposed t o  d r a i n  i n t o  t h e  
west s i de  o f  t h e  road. Instead, a very  ex- 
pensive scheme o f  storm d r a i n  was proposed. 
The proposed s o l u t i o n  w i l l  d r a i n  water i n t o  
t h e  proposed east channel, then d r a i n  west 
through t h e  4-101x3' RCBC. 
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D. Check t h e  f l o w  1 i n e  f o r  t h e  proposed east  
channel on p r o f i l e  sheet. 

(45) Phase 11-A and 11-B, Sheet 31 

A. Notes f o r  t h e  58"x36" CMP c a l l e d  ou t  per  ADOT 
Standard C-13.25 end sec t i on  f o r  both ends, 
b u t  t h e  drawing shows headwal ls w i t h  grouted 
r i  p-rap s t ruc tu res .  Please v e r i f y .  

9. Need a note  f o r  t h e  proposed eas t  channel a t  
S t a t i o n  690+00, Please check t h e  f l o w  l i n e  
i n  p r o f i l e  on t h i s  sheet. 

C. Please v e r i f y  t h e  channel bottom width a t  t h e  
reach near S t a t i o n  700+00, 

(46) Phase 11-A and 11-9, Sheet 32 

A. Please s p e c i f y  t h e  design discharges f o r  t h e  
earthen channel reaches. 

B. Please address t h e  s t a b i l i t y  o f  t h e  proposed 
earthen channel and i t s  i n l e t  con f i gu ra t i ons .  

C. The note f o r  t h e  proposed east  channel a t  
S t a t i o n  710+00 was c a l l e d  ou t  as S ta t i on  
7 09+00. 

(47) Phase 11-A and 11-9, Sheet 33-34 

A. Please v e r i f y  t h e  design discharge f o r  t h e  
proposed eas t  earthen channel, 

B. Please address t h e  s t a b i l i t y  o f  t h e  proposed 
ear then channel. 

C. Please v e r i f y  t h e  g r a t e  e l e v a t i o n  f o r  t h e  
median ca tch  basin a t  S t a t i o n  713+41.61 i n  
t h e  note. 
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D. Please c a l l  o u t  t h e  name o f  wash cross ing t h e  
road. 

E. Please show t h e  design d ischarges f o r  a l l  t h e  
box c u l v e r t s  on Sheets 33-34. 

F. Please v e r i f y  t h e  s t a t i o n  shown on t h e  note 
f o r  t h e  i n l e t  o f  t h e  3-101x4' RCBC a t  S t a t i o n  
718t02. 

G. Need a no te  f o r  t h e  south wingwal l  o f  t h e  i n -  
l e t  s i de  o f  t h e  3-101x4' RCBC a t  S t a t i o n  
718+02. 

H. Please i n c l u d e  t h e  c e n t e r l i n e  s t a t i o n  on 
p r o f i l e  sheet f o r  t h e  3-1Z1x6' RCBC a t  ap- 
proximate S t a t i o n  720t20. 

I. Please prov ide  s t r u c t u r a l  d e t a i l s  f o r  t h e  
proposed 3-1Z1x6' RCBC, 

Most o f  t h e  i n l e t  wingwal ls and o u t l e t  wing- 
w a l l s  designed f o r  t h e  t h r e e  se ts  o f  t h e  3- 
1Z1x6'  RCBC on sheet 33 and 34 are mod i f i ed  
ADOT CW 6-6 o r  CW 2-6. The ADOT CW 6-6 and 
CW 2-6 are used f o r  c u l v e r t  he igh ts  more than 
e i g h t  f oo t .  Please check o the r  ADOT standard 
and prov ide  s t r u c t u r a l  d e t a i l s  f o r  t h e  modi- 
f l e d  vers ion.  

K. Please show grading slopes between t h e  
shoulder and t o p  o f  t h e  bank a t  each end f o r  
every RCBC on sheet 33 and 34. 

L. Please v e r i f y  earthwork a t  bo th  ends o f  t h e  
proposed t h r e e  se ts  o f  t h e  3-12'x6' RCBC. I f  
t h e  earthwork i s  c o r r e c t ,  should t h e  contrac-  
t o r  cons t ruc t  s l op ing  r i p - r a p  aprons o r  
should he cons t ruc t  f l a t  r i  p-rap aprons then 
cover w i t h  s lop ing  earthwork. 
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(48) Phase 11-A and 11-B, Sheet 35 

A. Please address why t h e  d i k e  was no t  proposed 
a t  t h e  downstream o f  t h e  median catch bas in  
a t  S t a t i o n  738t00. Address what you propose 
f o r  t h e  median dra inage from t h i s  ca tch  bas in  
t o  S t a t i o n  734t64.92. 

B. Please c a l l  o u t  t h e  cross slopes f o r  t h e  
median a t  approximate S t a t i o n  739t00. 

C. Check t h e  l o c a t i o n  o f  t h e  g r a t e  ca tch  bas in  
and t h e  median ca tch  bas in  a t  S t a t i o n  738+00 
on plan. 

(49)  Paving Plans Drainage, Phase 11-B, Sheet 2 

A. D e t a i l s  1, 2, 3 and 4 

1, I s  i t  c o r r e c t  t h a t  t h e  proposed channel 
excavat ion w i l l  match e x i s t i n g  ground a t  
R/W l i n e .  

2. I s  i t  c o r r e c t  t h a t  t h e  proposed s o u t h  
channel w i l l  be cons t ruc ted  t h a t  n o r t h  
t o e  o f  t h e  bank i s  l oca ted  a t  R/W 1 ine. 
I f  not ,  a general no te  might  be 
necessary. 

B, D e t a i l  11 

Please s p e c i f y  s i de  slope, l e n g t h  and rock  
s i z e  f o r  t h e  grouted r i  p-rap. 

C. D e t a i l  12 

The c u t o f f  wa l l  depth a t  t h e  downstream end 
o f  t h e  proposed channel drop s t r u c t u r e  s h a l l  
be v e r i f i e d ,  The exposure o f  t h e  c u t o f f  
w a l l ,  due t o  t h e  l ong  term o r  sho r t  term 
degradat ion, s h a l l  n o t  exceed h a l f  t h e  c u t o f f  
wa l l  depth. S t r u c t u r a l  concrete s h a l l  be 
used i f  t h e  c u t o f f  wa l l  depth exceeds 6 fee t .  



SUN VALLEY PARKWAY 

GES JOB NO. El21063 

Drainage Review Comments 

Phase I 1  

Act ion Taken 

(50) Phase 11-B, Sheet 3  

Note f o r  ca tch  basin p ipe  a t  S t a t i o n  741+61 i s  
no t  complete. Please make proper rev is ion .  

(51) Phase 11-B, Sheet 6  

A. P l  ease i n c l  ude design discharge and head 
water e leva t i on  f o r  t h e  proposed 2-36"x2ZM 
CLCMP. 

B. Please i nc lude  s t r u c t u r a l  d e t a i l  sheets f o r  
t h e  mod i f ied  MAG 501-3 head wa l l s  f o r  t h e  
proposed 2-36"x22" CLCMP. 

C. Please prov ide a  note f o r .  t h e  r i p - r a p  con- 
s t r u c t i o n  a t  t h e  i n l e t  and o u t l e t  f o r  t h e  
proposed 2-36"x2ZU CLCMP. 

(52) Phase 11-B, Sheet 7  

A. Please i nc lude  design discharge and headwater 
e l e v a t i o n  f o r  t h e  proposed 2-29"~18"  CLCMP. 

B. P l  ease i n c l  ude design headwater e leva t i on  f o r  
t h e  proposed lO ' x3 '  RCBC and v e r i f y  t h e  de- 
s i g n  discharge. (QlO0=236 c f s  on plan, 336 
c f s  as i n  repo r t  .) 

C. Please i nc lude  s t r u c t u r a l  d e t a i l  f o r  t h e  
mod i f i ed  MAG 501-3 headwall s  f o r  t h e  proposed 
2-29"~18"  CLCMP. 

D. Please prov ide  s t r u c t u r a l  d e t a i l s  f o r  each o f  
t h e  mod i f i ed  ADOT CW 6-7 wingwall s  f o r  t h e  
proposed 10 '  x3' RCBC. 

E. The southwest wingwal l  f o r  the  proposed 
101x3'  RCBC c a l l e d  a  l e n g t h  o f  32 fee t .  
Please v e r i f y  against  t h e  drawing which shows 
22 feet. 



SUN VALLEY PARKWAY 

GES JOB NO. El21063 

Drainage Review Comments 

Phase I 1  

Ac t ion  Taken 

F. Please v e r i f y  t h e  q u a n t i t i e s  o f  the  proposed 
r i p - r a p  per  d e t a i l  11 f o r  t h e  proposed lO ' x3 '  
RCBC. ( D e t a i l  11 should be q u a n t i f i e d  as 
cub ic  ya rd  no t  square yard.) 

G .  Please address the  f i l l  slope f o r  t h e  area 
between shoulder and t o p  o f  t h e  bank a t  bo th  
ends o f  t h e  proposed 101x3 '  RCBC. 

(53) Plan I I -B ,  Sheet 9 and 10 

A. The west earthen channel p lans do not  match 
from Sheet 9 t o  Sheet 10. 

B. The ear then channel p r o f i l e s  do not  match 
from Sheet 9 t o  Sheet 10. This  i s  a 0.5 f o o t  
d i f f e r e n c e  a t  west channel and a f o o t  d i f f e r -  
ence a t  eas t  channel. 

C. The f l o w  d i r e c t i o n  o f  t h e  eas t  channel pro- 
f i l e  a t  approximately S t a t i o n  819+80 i s  no t  
co r rec t .  P l  ease check. 

(54) Plan I I - B ,  Sheet 11 

A. Please prov ide  s t r u c t u r a l  d e t a i l s  f o r  each o f  
t h e  mod i f i ed  ADOT CW 6-5 wingwal ls f o r  t h e  
proposed 2- lO'x3'  RCBC. 

B. The proposed f i l l  a t  upstream o f  t h e  2- lO'x3 '  
RCBC i s  n o t  c lear .  Please prov ide d e t a i l  
i n s t r u c t i o n s  i n  t h e  notes. 

C. The c u l v e r t  s t a t i o n  c a l l e d  829+20 a t  S t a t i o n  
825+20 may be a d r a f t i n g  er ror .  Please check 
it. 

D. The proposed south channel has a d i f f e r e n t  
drainage scheme. The p lan  provides a channel 
d r a i n i n g  wester ly,  however, t h e  p r o f i l e  shows 
a e a s t e r l y  f l ow  d i r e c t i o n .  Please v e r i f y  t h e  
drainage scheme. 



SUN VALLEY PARKWAY 

GES JOB NO. El21063 

Dra i  nage Review Comments 

Phase I 1  

Act ion  Taken 

E. Please address why t h e r e  i s  no c u t o f f  wa l l  
prov ided f o r  t h e  6" r i p - r a p  apron f o r  t h e  2- 
101x3'  RCBC. 

F. Please address t h e  f i l l  s lope f o r  t h e  area 
between shoulder and t h e  t o p  o f  t h e  bank a t  
bo th  ends o f  t h e  proposed 2-101x3' RCBC. 

(55) Plan 11-B, Sheet 12 

A. The proposed drainage grading a t  upstream and 
downstream o f  t h e  proposed 2-101x3' RCBC are 
n o t  c l ea r ,  please prov ide  d e t a i l  i n s t r u c t i o n  
i n  t he  notes. 

B. It i s  unc lear  how t h e  earthwork should be 
done from t h e  shoulder t o  t h e  t o p  o f  t h e  
channel bank a t  t h e  downstream end o f  t h e  
proposed 2-101x3' RCBC. 

C. Please p rov ide  s t r u c t u r a l  d e t a i l s  f o r  each o f  
t h e  mod i f i ed  ADOT CW 6-1 and mod i f i ed  ADOT CW 
6-3 wingwal ls  f o r  t h e  proposed 2-101x3' RCBC. 

D. Please v e r i f y  t h e  q u a n t i t i e s  o f  t h e  proposed 
r i p - r a p  per  d e t a i l  11 f o r  t h e  proposed 2- 
1 0 ' ~ 3 ~  RCBC. ( D e t a i l  11 should be q u a n t i f i e d  
as cubic  yard, no t  square yard.) 

E. Please v e r i f y  t h e  earthwork a t  t h e  n o r t h  end 
o f  t h e  2-101x3' RCBC. It appears t h a t  a 
p a r t i  a1 exposed c u l v e r t  i s  proposed. 

F. PI ease i n c l  ude t h e  ca tch  bas in  and p ipe  a t  
S t a t i o n  834+35 on p r o f i l e  sheet. 

G. Please address how a sump c o n d i t i o n  can be 
achieved a t  median catch bas in  S t a t i o n  834+35 
and what you propose f o r  t h e  median dra inage 
S t a t i o n  834+40 t o  S t a t i o n  836+10. 



SUN VALLEY PARKWAY 

GES JOB NO. El21063 

Drainage Review Coments 

Phase I 1  

Act ion Taken 

(56) Phase 11-C, Sheet 13. 

A. Please i nc lude  t h e  proposed catch bas in  l o -  
cated a t  S ta t i on  845+20 on p r o f i l e  sheet. 

B. Please i nc lude  t h e  s t r u c t u r a l  d e t a i l  f o r  t h e  
proposed 6-12' x4' RCBC. 

C. Please inc lude t h e  s t r u c t u r a l  d e t a i l s  f o r  
each o f  t h e  mod i f ied  ADOT CW 6-1 and modi f ied  
ADOT CW 6-3 wingwal ls f o r  t h e  proposed 6- 
l Z ' x 4 '  RCBC. 

D. Please ensure t h e  proposed earthworks a t  t h e  

0 
west s ide  o f  both ends o f  t h e  6-12'x4' RCBC 
a re  correct .  I f  i t  i s ,  p lease ensure t h a t  
s lop ing  aprons can be constructed and t h i s  
t y p e  o f  cons t ruc t i on  w i l l  n o t  reduce t h e  
design capac i ty  . 

E. Please v e r i f y  t h e  q u a n t i t i e s  o f  t h e  proposed 
r i p - r a p  per d e t a i l  11 f o r  t h e  proposed 6- 
1Z1x4' RCBC, ( D e t a i l  11 should be q u a n t i f i e d  
i n  cubic yard, n o t  square ya rd  .) 

F. Please address why channel drop s t r u c t u r e  as 
d e t a i l  12 i s  n o t  proposed f o r  t h e  80 f o o t  
channel a t  downstream o f  t h e  6- lO'x4'  RCBC. 

G. Please address how t h e  con t rac to r  should 
t a p e r  t h e  channel s lop ing  r i p - r a p  t o  a  f l a t  
r i p - r a p  apron a t  t h e  downstream o f  t h e  6- 
l Z ' x 6 '  RCBC. 

H. Please address t h e  f i l l  slope f o r  t h e  area 
between shoulder and t h e  top  o f  the  channel 
bank a t  t h e  south end o f  t h e  proposed 6- 
12 'x4 '  RCBC. 

I. Please v e r i f y  t h e  earthwork a t  t h e  no r th  end 
o f  t h e  6-12'x4' RCBC between shoulder and t h e  
t o p  o f  t h e  channel bank. 



SUN VALLEY PARKWAY 

GES JOB NO. El21063 

Drainage Review Comments 

Phase I1  

Act ion  Taken 

J .  Please i nc lude  ca tch  bas in  and o u t l e t  p ipe  a t  
S t a t i o n  840+87 and S t a t i o n  845+20 on p r o f i l e  
sheet. 

K. Please ensure t h a t  t h e  c o n t r a c t o r  w i l l  under- 
stand t h e  drawing and t h e  notes a t  approx i -  
mate ly  S t a t i o n  849+80 as t o  cons t ruc t  120 
L.F. grouted r i p - r a p  per d e t a i l  11. 

(57) Phase 11-C, Sheet 14 

A. Please address how t h e  water can d r a i n  from 
e l e v a t i o n  97.8 t o  e l e v a t i o n  99.2 as proposed 
i n  t h e  n o r t h  channel a t  approximately S t a t i o n  
852+80. 

B. Please ensure t h e  proposed 18" RGRCP a t  down- 
stream o f  a drop s t r u c t u r e  w i l l  no t  be washed 
o u t  du r i ng  a  h igh  f low. 

(58) Phase 11-C,  Sheet 15 

Please address why median d i k e  i s  n o t  proposed a t  
downstream end o f  t h e  ca tch  bas in  l oca ted  a t  
S t  a t  i on 863+60. 

(59) Phase 11-C, Sheet 16 

A. There are no r i p - r a p  p r o t e c t i o n s  prov ided a t  
t h e  o u t f a l l  s  o f  t h e  n o r t h  channel. Please 
ensure t h e  head c u t  w i l l  no t  m ig ra te  i n t o  t h e  
roadway embankment. 

B. There i s  no bank p r o t e c t i o n  prov ided a t  t h e  
n o r t h  bank o f  t h e  south channel a t  S t a t i o n  
875+50, where a  wash j o i n t e d  t h e  channel from 
t h e  south. Please ensure t h e  s t a b i l i t y  o f  
t h e  roadway embankment under t h e  impinging 
f l o w  from t h e  south. 



SUN VALLEY PARKWAY 

GES JOB NO. El21063 

Drainage Review Comments 

Phase I 1  

Act ion  Taken 

(60) Phase 11-C, Sheet 17 

A. The n o r t h  channel a t  S t a t i o n  880+00 does not  
match w i t h  S ta t i on  880+00 on Sheet 16, please 
v e r i f y  . 

B. The south channel a t  S t a t i o n  880+00, p lan  
notes and p r o f i l e  has a  one f o o t  e leva t i on  
d i f f e rence ,  please v e r i f y .  

C. Plan notes and p r o f i l e  have a  h a l f  f o o t  e le -  
v a t i o n  d i f f e r e n c e  a t  t he  south channel a t  
S ta t  i on 890+00, p l  ease v e r i  fy. 

(61) Phase 11-C, Sheet 19 

Plan notes and p r o f i l e  has a  h a l f  f o o t  e leva t i on  
d i f f e r e n c e  a t  t he  south channel a t  S ta t i on  
910+00, p l  ease v e r i  fy. 

(62) Phase X I - C ,  Sheet 23 

Please assess t h e  p o t e n t i a l  -o f  channel breakout 
and f a i l u r e  a t  S ta t i on  941+00. 

(63) Phase 11-C, Sheet 25 

Please c o r r e c t  every no te  c a l l e d  f o r  r i p - r a p  
cons t ruc t i on  per d e t a i l  10 on t h i s  sheet. It 
appears should be d e t a i l  11 o r  d e t a i l  12. 

(64) Phase XI-C, Sheet 26 

Notes c a l l e d  f o r  drop s t r u c t u r e s  per  d e t a i l  11 on 
t h i s  sheet are not  cor rec t .  It should be d e t a i l  
12. 



SUN VALLEY PARKWAY 

GES JOB NO. El21063 

Drainage Review Comments 

Phase 11 

Act ion  Taken 

(65) Phase 11-C, Sheet 27 

The south channel a t  S t a t i o n  980+00 i s  a t  eleva- 
t i o n  43.0, w h i l e  i t shows 43.1 on Sheet 26. 
Pl ease v e r i  fy . 

(66) Phase 11-C, Sheet 28 

There i s  no p r o t e c t i o n  prov ided a t  t h e  o u t f a l l  o f  
t he  n o r t h  channel. Please ensure t h e  head c u t  
w i l l  n o t  m i g r a t e  i n t o  roadway embankment. 

m (67) Phase 11-C, Sheet 30 

A. Please i n c l u d e  s t r u c t u r a l  d e t a i l  f o r  t h e  
modi f i ed MAG 501-3 headwall s  . 

B. Please p rov ide  notes f o r  r i p - r a p  apron con- 
s t r u c t i o n .  



a Greiner 
Greiner Engineering Sciences, Inc. 
731 0 N. 16th Street, Suite 160 
Phoenix, Arizona 85020-5223 
(602) 275-5400 

I Job NO. E-121-063 
A Greiner Engineering, Inc. Company 

February 20, 1987 

M r .  Fred E. F l e e t ,  P.E. 
P r o j e c t  Manager 
Co11 ar,  W i  11 i ams & White Engi nee r i  ng , Inc .  
2702 N. 44 th  St., S u i t e  205-B 
Phoenix, AZ 85008 

Re: Sun Va l l ey  Parkway Drainage Review 

Dear Fred : 

Enclosed are  t h e  dra inage design c r i t e r i a  and our drainage review comments 
on Phase I11 f o r  t h e  above referenced p ro jec t .  Our review i s  based on the 
January 30th submi t ta l  o f :  (1)  dra inage r e p o r t  f o r  291st Avenue from 1-10 
t o  Northern Avenue, January 1987, and (2 )  paving p lans f o r  291st Avenue from 
1-10 t o  Nor thern Avenue (43 sheets). These comments do no t  cover the 
suppor t ing documentation t h a t  Greiner requested a t  our  meeting o f  February 
9, 1987. 

The review comments are prepared f o r  t h ree  pa r t s :  ( 1 )  drainage r e p o r t  
review, (2)  consis tency between drainage r e p o r t  and paving plan, and (3) 
paving p lan  dra inage review. Genera1 rev iew comments are inc luded . in  each 
o f  these par ts .  The d e t a i l  rev iew comments as page-to-page, i t em by i t e m  or  
sheet-to-sheet a re  prov ided fo r  p a r t s  ( I ) ,  ( 2 )  and (3 ) ,  respec t ive ly .  The 
rev iew comments are numbered i n  sequence; please address each i t e m  
accord ing ly  . 
Si  ncerel  y , 

GREINER ENGINEERING SCIENCES, INC. 

A - ~/,4f'&-- 
Shi-En Shiau, P.E. 
P r o j e c t  D i r e c t o r  
Water Resources 

S ES/ smm 
Enclosures 

cc: Tom Phelan, Maricopa County Highway Department 
Dave Johnson, Flood Contro l  D i s t r i c t  o f  Maricopa County 
Dick Perreaul  t , Flood Contro l  D i s t r i c t  o f  Maricopa County 
Timothy Sutko, Flood Contro l  D i s t r i c t  o f  Maricopa County 
Joe Tram, Flood Contro l  D i s t r i c t  o f  Maricopa County 
E r i  k Co1 1 e t t  , Grei ner  Engineering 
M i  ck Mathi  eu , Grei  ner Engineering 
Michael Shapi ro ,  Grei ner  Engi neer i  ng 
Gary Sun, Grei ner  Engineering 



GES Job NO. E-121-063 

DRAINAGE REVIEW COMMENTS 
SUN VALLEY PARKWAY - PHASE I11 

291ST AVENUE, FROM 1-10 TO NORTHERN AVENUE 

Action Taken 

(1) Drainage Report, General Comments 

A. Please include hydro1 ogic design data summary 
table  and calculation sheets for the HEC-1  model- 
ing. 

B. Please include median catch basin hydraul i c  calcu- 
la t ions.  

C. Please indicate the type of culvert used in the 
culvert cal cul ation sheets. 

D. Please provide supporting data tha t  shows how the 
proposed drainage faci l  i t i e s  will not adversely 
impact the existing Buckeye Watershed Protection 
Project. 

E. Please provide supporting data tha t  shows how the 
proposed drainage faci l  i t i e s  wi 11 not adversely 
impact the ADOT Interchange a t  Inters tate  10 and 
Palo Verde Road. 

F. Describe the effect  the proposed construction 
might be expected t o  have, upon drainage flows and 
flood 1 eve1 s. 

G .  Discuss the project and estimate how future de- 
velopment in the project area might affect  the 
character is t ics  of future drainage flows, and 
ultimately, the performance of the hydraul i c  
structures on the project. 

H. In the procedures section, describe br ief ly  the 
methods used in del ineating the drainage areas, 
how s p l i t  flows were identified and calculated, 
the program used fo r  catch basin and curb opening 
calculations and a l l  the drainage design c r i t e r i a  
used in the study. 

I .  Provide hydraulic data sheets,  which are t o  in- 
cl ude the natural channel ve1 oci t i e s ,  out1 e t  pro- 
tection (type) and ponding beyond the Right-of- 
Way. 



Act ion  Taken 

J. On a l l  channel c a l c u l  a t i ons ,  c a l c u l a t e  t h e  a c t u a l  
water  depth and average v e l o c i t y  based on t h e  
ac tua l  c a l c u l a t e d  des ign peak d ischarge v a l  ue. 

K. Need t o  show a l l  you r  c a l c u l a t i o n s  f o r  i n l e t  and 
o u t l e t  e ros ion  p r o t e c t i o n  and bank p ro tec t i on .  

L. Need t o  demonstrate t h a t  a l l  ea r then  channels w i l l  
f u n c t i o n  so t h a t  t h e y  w i l l  have a  r i g i d  boundary 
( p e r m i s s i b l e  v e l o c i t y  c a l c u l a t i o n s ) .  

M. Need t o  s p e c i f y  t h a t  t h i s  r e p o r t  i s  o n l y  f o r  t h e  . 
roadway improvements and i s  n o t  in tended t o  be 
used as a  master dra inage s tudy  f o r  f u t u r e  deve l -  
opment. It i s  t h e  f u t u r e  development's responsi -  
b i l i t y  t o  n o t  adverse ly  impact t h e  highway. 

N. Spec i f y  what d u r a t i o n  s torm you a r e  us ing  i n  t h e  
t e x t  and t h e  t o t a l  depth i n  inches. 

0. P lease submit  s p l i t  f l o w  c a l c u l  a t i o n s  used i n  HEC- 
1 model i ng. J u s t i f y  assumptions used and address 
what k i n d  o f  p recau t i on  was made i n  c u l v e r t  de- 
s ign.  

P. J u s t i f y  t h a t  when u s i n g  t h e  r a t i o n a l  method, t h e r e  
w i l l  n o t  be any r u n o f f  e n t e r i n g  these  sma l le r  
areas from over  bank f lows  from t h e i  r ad jacen t  
areas and address what k i n d  o f  p recau t ion  was made 
i n  c u l v e r t  design. 

Q. There a re  a  number o f  dra inage area d e l i n e a t i o n s  
and a d d i t i o n a l  s p l i t  f l ows  t h a t  a re  unc lear .  
P lease submit a  c lean  e x h i b i t  so t h a t  i t  can be 
red1 i ned. 

R. Please p rov ide  a  s t r i p  map approx imate ly  11 inches 
wide o f  t h e  roadway a1 ignment a t  a  sca le  no l e s s  
t h a n  1" = 4001, d e p i c t i n g  con tours  a t  no l e s s  t han  
f i v e  ( 5 ' )  f o o t  i n t e r v a l s ,  s t a t i o n i n g ,  dra inage 
a rea  de l  i neat ions,  d ra inage  area numbers, proposed 
c ross  s t r uc tu res ,  median i n l e t s  and d i kes ,  cu rb  
opening i n l e t s  , channel a1 i gnments and de1 i n e a t i  on 
o f  ponding areas. 



Ac t i on  Taken 

I 
1 

( 2 )  Drainage Report, Page 2 

A. "I I I. Proposed Devel opment and Drainage System.. . . . .The Maricopa County Highway Department has 
s t i p u l a t e d  t h a t  . a 1  r u n o f f  from a 100-year 
s torm be c a r r i e d  under t h e  road  through t h e  d r a i n -  
age system." 

T h i s  c o n t r a d i c t s  w i t h  d ra inage  areas 32-37. A1 1 
d ra inage  i n  these areas were d i r e c t e d  i n t o  t h e  
Buckeye Watershed P r o j e c t  r e t e n t i o n  basin.  

B. S i t e  t h e  reason why concrete-1 i ned  CMP's a r e  used 
when t h e  cover  i s  g r e a t e r  than  two ( 2 ' )  f ee t .  

I (3 )  Drainage Report ,  Page 3 

"IV. Procedures. . . ... The dra inage areas on t h e  slopes o f  t h e  White 
Tank Mountains were assumed t o  have curve numbers 
o f  93. The f l a t t e r  d e s e r t  areas were assumed t o  
have a curve  number of  83 i n  an undeveloped con- 
d i t i o n ,  however, a curve  number o f  86 was used i n  
t h e  c a l c u l a t i o n s  t o  account f o r  a p o t e n t i a l  i n -  
crease i n  r u n o f f  due t o  f u t u r e  development. . ." 
Th is  i s  a des ign p r o j e c t .  Please address l a n d  use 
p a t t e r n ,  vege ta t i on  cover,  t rea tment  o r  p r a c t i c e ,  
hyd ro l  og i  c cond i t i on ,  and hyd ro l  og ic  s o i l  group. 
Then, a curve  number can be determined. 

( 4 )  Drainage'  Report, Page 3 

"IV. Procedures. . . ... Likewise ,  a r u n o f f  c o e f f i c i e n t  o f  0.42 was used 
i n  t n e  r a t i o n a l  method c a l c u l a t i o n s .  . ." 
Please address t h e  c o n d i t i o n  as how t h e  r u n o f f  
c o e f f i c i e n t s  o f  0.42 and 0.35 were determined. 

( 5 )  Drainage Repor t ,  Page 3 

IIIV. Procedures. . . . . . P r e c i p i t a t i o n  va l  ues f o r  t h e  100-year, 1-hour 
s to rm were determined us ing  A.D.O.T. d ra inage  
manual. . ." 
P I  ease address why t h e  i n f o r m a t i o n  a v a i l a b l e  f rom 
t h e  Buckeye S t a t i o n  records  was no t  used on Con- 
t r a c t  1. 
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( 6 )  Drainage Report ,  Page 4 

". . .Q = CIA = 0.35 x 6.6. . .'I 
Please address how C = 0.35 was determined. 

( 7 )  Drainage Report ,  Page 4, L a s t  Paragraph 

"...A s e r i e s  o f  ca tch  bas ins  and c o l l e c t o r  p i pes  
were p laced a long t h e  west s i d e  o f  t h e  road t o  
c o l l e c t  s t r e e t  r u n o f f  and c a r r y  i t  t o  t h e  roads ide  
dra inage channel on t h e  eas t  s i d e  o f  t h e  road. 
Curb openings were placed on t h e  eas t  s i d e  o f  t h e  
road  t o  a l l o w  s t r e e t  runo f f  t o  e n t e r  d i r e c t l y  i n t o  
t h e  dra inage channel ." 
Please address why cu rb  openings were n o t  proposed 
a long t h e  west s i d e  o f  t h e  road. Instead,  a v e r y  
expansive scheme o f  storm d r a i n  was proposed. The 
proposed s o l u t i o n  w i l l  c o l l e c t  water  from t h e  west 
s i d e  t o  t h e  eas t  s ide,  then  d r a i n  west again. 

(8)  Appendix A Table I 1  

A. Please use standard terms f o r  RCBC (number of  
b a r r e l  s-span ( f t  .) x h e i g h t  ( f t  ,) . 

B. At S t a t i o n 3 2 9 + 2 0 , Q  i s  300c . f . s . asshown  i n  
t h e  c u l v e r t  des ign 'QReet and i n  Tab1 e I I, 660 
c.f.s., which i s  c o r r e c t ?  

C. S t a t i o n 3 2 7 + 2 0 , 2 - 8 '  x 4 '  RCBC,Q = 3 6 0 a s  
shown i n  t h e  c u l v e r t  des ign sheet i l o B i s s i n g  i n  
t h e  t ab le .  

D. S t a t i o n  312+00 should be 6 '  x 3 '  RCBC. 

E. S t a t i o n  289+20 should be 289+30. 

F. Pl ease address how t h e  Q va lues  were determined 
f o r  St a t  i on 306+00, 336+1$0 and 271+20. 

( 9 )  Appendix A Table 111 

A. What i s  t h e  Manning's n va lue  used f o r  pavement? 

B. A c l ogg ing  f a c t o r  o f  0.8 should apply  t o  t h e  i n -  
t e r c e p t e d  Q c a l  cu l  ated. 



Ac t i on  Taken 

C. D i d  a l l  15" R.G.R.C.P. meet t h e  minimum design 
v e l o c i t y  of 3  f.p.s. f o r  l a t e r a l  des ign p o l i c y ?  
Please i n c l u d e  a l l  t h e  p i pe  v e l o c i t y  c a l c u l a t i o n s  
i n  t h e  t a b l e .  

D. Please address where t h e  west h a l f  o f  s t r e e t  f l o w  
between S t a t i o n  19+00 and S t a t i o n  15+04.30 i n c l u d -  
i n g  ca r r yove r  f l o w  o f  5.2 c.f .s. w i l l  d ra i n .  

(10)  Appendix A Table I V  

A. Please address where t h e  ca r r yove r  f l o w  o f  5.4 . 
c.f.s. w i l l  d r a i n  a t  S t a t i o n s  16+00 and 19+00. 

B. Spec i f y  what c l ogg ing  f a c t o r  was used i n  t h e  ca t ch  
bas in  c a l  c u l  a t i  ons. 

C. Show c a l c u l a t i o n s  f o r  connector pipes. 

a (11)  Appendix A Table V 

A. The des ign d ischarges do n o t  agree f o r  t h e  reach 
between S t a t i o n  61+00 and S t a t i o n  81+00, see f i r s t  
l i n e  and t h e  l a s t  l i n e .  

B. An n va lue  o f  0.15 should be 0.015 f o r  t h e  reach 
between S t a t i o n  15+00 and S t a t i o n  50+00. 

C. Need v e l o c i t i e s  and energy grade 1 i n e  c a l c u l a t i o n s  
t o  check f o r  f reeboard  requirements based on c a l -  
cu1 a ted  des ign f lows.  

(12)  Appendix B F igures  

A. Spec i f y  t h e  dra inage area numbers which were used 
i n  F igure  2-8 t o  compute Tc. 

B. Spec i f y  which bas in  des ign was used i n  F igu re  3- 
47. 

( 13 )  Appendix C Ra t i ona l  Method Design Forms 

A. Does area #1 use F igure  2-8 t o  compute Tc? What 
assumptions were made t o  o b t a i n  t h e  v e l o c i t y  o f  
2.3 f.p.s.? 

B. Check t h e  dra inage area ( i n  acres)  f o r  area #12. 

C. A1 1 c a l c u l a t i o n s  should be checked and dated. 
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(14)  Appendix D C u l v e r t  Design Forms 

A. P l  ease i n c l  ude out1 e t  ve1 o c i  t y  ca l  c u l  a t i  ons f o r  
a l l  c u l v e r t  des ign sheets. 

B. P I  ease i n c l  ude c a l c u l a t i o n s  f o r  t h e  recommended 2  
- 24" p i pes  a t  S t a t i o n  404+40 and c a l c u l a t i o n s  f o r  
1 - 8 '  x  4 '  CBC a t  S t a t i o n  386+00. 

C. P rov ide  p i p e  s lope  and o u t l e t  i n v e r t  e l e v a t i o n  f o r  
t h e  s t r u c t u r e  a t  S t a t i o n  382+80. 

D. Please v e r i f y  t h e  o u t l e t  i n v e r t  e l e v a t i o n  a t  
S t a t i o n  374+70. 

E. Need c u l v e r t  des ign c a l c u l a t i o n s  f o r  t h e  s t r u c t u r e  
a t  S t a t i o n  363+00. Show shoulder  e l e v a t i o n  f o r  
s t r u c t u r e  a t  S t a t i o n  300+30. What i s  t h e  s lope  
f o r  s t r u c t u r e  a t  S t a t i o n  137+00? 

F. A l l  c a l c u l a t i o n s  should be checked and dated. 
Pages w i t h i n  t h i s  appendix should be numbered. 

G. Need new c a l c u l  a t i o n s  a t  S t a t i o n  336+40 w i t h  a  
s lope  o f  0.8%. 

H. What are t h e  recommended s t r u c t u r e s  f o r  S t a t i o n  
300+30, S t a t i o n  292+10, S t a t i  on 289+30, and 
S t  a t  i on 243+75? 

I .  Prov ide  s t a t i o n i n g  f o r  t h e  s t r u c t u r e  o f  3  - 10 '  x  
3 '  RCBC i n  t h e  l a s t  c a l c u l a t i o n  sheet. 

J. Change t h e  s i z e  o f  RCBC t o  span x  h e i g h t  i ns tead  
o f  he igh t  x  span. 

K. E x p l a i n  why t h e  s t r u c t u r e  a t  S t a t i o n  327+20 i s  no t  
shown i n  Table 11. 

L. Check t h e  s t a t i o n i n g  o f  10 '  x 3 '  RCBC a t  D.B. 13 
vs. Table 11. 

M. E x p l a i n  why h ighe r  des ign  f l ows  f o r  s t r u c t u r e s  
were used i n  D.B. 21, S t a t i o n  230+30, S t a t i o n  
227+80, and S t a t i o n  225+15 than  were shown i n  
Table 11. 

N. Need t o  use peak f lows  o f  combined hydrographs f o r  
s t r u c t u r e s  a t  S t a t i o n  386+00, S t a t i o n  336+40, and 
S t  a t  i on 27 1+20. 



A c t i o n  Taken 

0. The f o l l o w i n g  i s  a l i s t  o f  l o c a t i o n s  o f  s t r u c t u r e s  
where t h e  headwater e l e v a t i o n s  may be h i g h e r  t han  
t h e  shoulder  e l e v a t i o n s .  

S t a t i o n  386t00, S t a t i o n  382t80, S t a t i o n  316+70, 
S t a t i o n  292+10, S t a t i o n  142+50. 

(15)  Appendix E HEC-1 Runof f  Summaries 

A. How was t h e  l a g  f o r  HEC-1 i n p u t  c a l c u l a t e d ?  

B. What c r i t e r i a  were used t o  determine roughness . 

v a l  ues? 

C. P rov i de  HEC-1 ou tpu t  w i t h  IO=3 op t ion ,  which pro-  
v i  des i ntermedi a t e  and master  summaries i n c l  ud i  ng 
schematic diagram o f  stream network. 

D. Need hyd ro l og i c  da ta  t o  check t h e  k inemat ic  wave 
r o u t i n g .  

E. E x h i b i t  2: 

1. Show t h e  area o f  s o i l  group D. 

2. No dra inage bas in  6C. 

3. No s p i l t  shown f o r  D.B. 28B. 

F. How d i d  t h e  s p i l t  occur  a t  t h e  m idd le  o f  t h e  D.B. 
28B? 

G. No c a l c u l a t i o n  f o r  D.B. 32. 

H. Most o f  t h e  Tp > 1.5 hours, 100-year, 2-hour hypo- 
t h e t i c a l  s torm should be used t o  generate 100-year 
QP. 

( 16 )  Dra inage Repor t  vs. Paving P l  ans , General Comments 

A. The s t a t i o n i n g  va lues  shown i n  Table I 1  cannot be 
checked on p l  ans. 

B. P lease p rov i de  t h e  t y p e  o f  p i p e  used (R.C.P. o r  
C.M.P.) on a l l  c u l v e r t  c a l c u l a t i o n  sheets  f o r  
check ing on plans. 



- .  
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C. Please p rov ide  new ca l  c u l  a t  i ons  f o r  s t r u c t u r e s  
which have been m o d i f i e d  per  t h e  des ign da ta  on 
t h e  plans. The da ta  i n c l  udes 1  ength, s lope,  and 
i n v e r t  e l eva t i ons .  

D. The maximum median ca t ch  b a s i n  spacing i s 2,400 
f e e t  as t h e  drainage r e p o r t  s ta ted.  Th is  i s  n o t  
i n  agreement w i t h  t h e  pav ing plans. 

E. Please ensure t h a t  t h e  t o p  e l e v a t i o n  o f  d i k e s  f o r  
median c a t c h  bas ins a re  0.8 f e e t  above t h e  t o p  o f  
g r a t e  on t h e  p lans as per  t h e  dra inage repo r t .  

( 17 )  Appendix A  Tab le  I 1  

A. The d ischarge  shown f o r  Dra inage Basin 11 was 
d i v i d e d  i n t o  two s t r u c t u r e s  on p l an  Sheet No. 35. 
The 2 - 10 '  .x 4 '  RCBC was n o t  shown i n  Table 11. 

B. The d ischarges shown f o r  Drainage Basin 2 1  were 
changed on t h e  p lans,  Sheet No. 25 and 26. 

C. The d ischarge  shown as 756 c f s  f o r  Drainage Basin 
23 was reduced on t h e  p lans  t o  720 c f s  Sheet No. 
22 a t  S t a t i o n  198+04. 

( 18 )  Appendix A  Table 111 

A. Please i d e n t i f y  t he  s t a t i o n  o f  catch b a s i n  no. 9 
w i t h  p l an  Sheet No. 7. 

( 1 9 )  Appendix A  Table I V  

A. Please address why t h e  curb  opening w i d t h  was 
reduced on t h e  plans. 

(20)  Appendix A Table V 

A. The concre te  channel does n o t  meet t h e  minimum 
f reeboard  requ i  rement s  o f  0.5 f oo t .  

B. The use o f  des ign d ischarges f o r  t h e  concre te  
channel i s  somewhat quest ionable.  The o f  f - s i  t e  
d ra inage  i s  a l l  sheet f l ows  i n  these reaches. We 
f e e l  t h a t  t h e  des ign d ischarges are low and should 
s t a y  conse rva t i ve  t o  avo id  c r e a t i n g  a  d i r t  d i t c h  
p a r a l l e l  t o  t h e  concre te  channel. 
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C. Please i n c l  ude a summary o f  c a l c u l a t i o n s  f o r  chan- 
n e l  s lope  o f  0.80% shown on sheet no. 9 and 10. 
I s  t h e  channel des ign  adequate here? 

D. What i s  t h e  des ign d i scha rge  f o r  t h e  3 - 10 '  x 3 '  
RCBC a t  S t a t i o n  38+82 on sheet  no. 6? I f  i t  i s  
658 c.f.s:, address why t h e  upstream approaching 
channel i s  designed w i t h  t h e  capac i t y  o f  881 
c .f .s. i n  t h e  dra inage repo r t .  

( 21 )  Appendix D C u l v e r t  Design Forms 

A. Need c a l c u l  a t i o n s  f o r  t h e  2 - 10 '  x 4 '  RCBC on 
p l a n  Sheet No. 35. 

B. I s  t h e  des ign  d ischarge  o f  62 c.f .s. used f o r  each 
30- inch CMP? Th i s  c o n t r a d i c t s  w i t h  t h e  c u l v e r t  
des ign  a t  S t a t i o n  397+60 i n  t h e  dra inage r e p o r t .  
Need a separate  c u l v e r t  des i gn  form f o r  each 
s t r u c t u r e .  

( 22 )  Paving P l  ans , Drainage General Comments 

A. Since t h e  s tandard c u l v e r t  o u t l e t  des ign and p rac -  
t i c e  was n o t  used f o r  every  c u l v e r t  design, p lease  
submit  c a l c u l a t i o n s  and hydrau l  i c  performance d a t a  
f o r  des ign  adequacy rev iew.  Fo r  example: 

1. What can a s i x  ( 6 )  i n c h  h i g h  hump do h y d r a u l i c -  
a l l y  t o  a t h r e e  ( 3 ' )  f e e t  o r  h i ghe r  opening 
RCBC? 

2. I s  a f o u r  ( 4 )  f e e t  c u t  o f f  w a l l  adequate f o r  
scour p r o t e c t i o n ?  

3. What i s  t h e  o u t l e t  v e l o c i t y  and impact t o  down- 
stream p rope r t y?  

B. Most o f  t h e  proposed c u l v e r t s  a re  somewhat below 
t h e  e x i s t i n g  wash f l o w  1 i n e  e l eva t i on .  L i m i t e d  
excava t i on  such as pocket  t y p e  i s  proposed. 
Please address and submitback up data t o  ensure 
t h a t  t h e  c u l v e r t  w i l l  n o t  be s i l t e d  d u r i n g  smal l  
s torm events.  . - 

C. Dikes a r e  proposed t o  ensure p roper  f u n c t i o n i n g  of  
d ra inage  schemes. D e t a i l s  o f  t h e  d i k e  should  be 
presented t o  avo id  a sugar d i k e  s i t u a t i o n .  
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D. Symbols used f o r  grouted r i p - r a p  a re  d i f f e r e n t  
f rom i n l e t  t o  out1 e t  , p l  ease v e r i f y .  

E. Show i n  p r o f i l e  t h e  f l o w  l i n e  and t h e  s lope  of t h e  
proposed d ra inage  channel s. 

F. P lease address why Class I11 and I V  a r e  s p e c i f i e d  
f o r  15- inch RGRCP a t  d i f f e r e n t  l o c a t i o n s .  

G. Please c a l l  ou t  t h e  beg inn ing  and t h e  ending o f  
channel t r a n s i t i o n s  on t h e  plans. 

H. Please ensure a l l  dra inage easements a re  shown 
( d i k e ,  headwal l ,  i n l e t  grad ing,  o u t l e t  p r o t e c t i o n ,  
e t c  .) . 

I. Please s p e c i f y  t h e  des ign d ischarges  f o r  a l l  im- 
proved channel reaches. 

J .  Please i n c l u d e  o u t l e t  v e l o c i t y  f o r  each c u l v e r t .  

K. Please address how t h e  V depth o f  ca t ch  bas ins  was 
de te rmi  ned. 

L. P lease address how t h e  H va lues  were c a l c u l a t e d  
f o r  median ca tch  bas ins.  

M. P rov ide  t h e  c a l c u l a t i o n s  f o r  t h e  u n l i n e d  roadway 
d ra inage  channel . 

N. E x p l a i n  why t h e  g rou ted  r i p - r a p  a t  RCBC i n 1  e t s  
were no t  shown g r a p h i c a l l y  as per  D e t a i l  3 o f  
Sheet No. 3. 

0. P lease r e - c a l c u l a t e  t h e  g rad ing  s lopes a t  t h e  
i n l e t  o r  o u t l e t  o f  c u l v e r t s  t o  r e f l e c t  t h e  grouted 
r i p - r a p  proposed on Sheet No. 3. 

P. Cross c u l v e r t  s t a t i o n  s h a l l  be c a l l e d  by i n t e r s e c -  
t i o n  w i t h  t h e  roadway cen te r1  ine .  The angle  o f  
skew s h a l l  a l s o  be prov ided.  

Q. L a t e r a l  c u l v e r t  s t a t i o n  s h a l l  be c a l l e d  by mid- 
p o i n t  o f  t h e  c u l v e r t  r e l a t i v e  t o  roadway cen te r -  
l i n e  and o f f s e t  f rom t h a t .  

R. A 1  egend should  be i n c l  uded on Sheet No. 1. 
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S. Spec ia l  n o t e  f o r  n o t a t i o n  should be prov ided,  such 
as " C  = 00.86", what does "C"  s tand f o r ?  

T. On t h e  ADOT Standard C-15.80 ca t ch  bas in ,  t h e  
"H" i s  f rom t h e  bot tom o f  t h e  g r a t e  t o  t h e  f l o o r  
o f  t h e  ca t ch  bas in ,  p lease make c o r r e c t i o n s  on 
eve ry  "H" c a l l e d  on t h e  plans. 

U. On t h e  MAG Standard 531 Type B cu rb  opening c a t c h  
bas in ,  t h e  "V"  i s  f rom i n v e r t  o f  t h e  p i p e  t o  t h e  
t o p  o f  t h e  curb,  p lease  make c o r r e c t i o n s  on every  
" V "  c a l l e d  on t h e  p lans.  

V. P lease ensure t h a t  a l l  c ross  d ra inage  15" RGRCP 
have no c o n f l i c t  w i t h  t h e  e x i s t i n g  te lephone  l i n e .  

W. Please i n d i c a t e  why you a re  us i ng  RGRCP and n o t  
RCP/CSP. 

X. P lease address how t h e  wing w a l l  angels  were de- 
termined,  i .e. 138O, 12Z030' ,  e t c .  Can s tandard 
ADOT wingwal l  ang les be used? 

Y. On median ca t ch  bas ins ,  ADOT Standard C-15.80 a r e  
used, p lease  d e l e t e  "W/4' Concrete  Apron". Other- 
wise, show d e t a i l s  i f  i t  i s  mod i f ied .  

Z. P lease c o n f i r m  t h e  s t a b i l i t y  o f  t h e  proposed 
ear then  channel and i t s  i n l e t  c o n f i g u r a t i o n s .  

AA. P lease ensure t h a t  a1 1 p i pe  i n l e t s  e n t e r i n g  t h e  
open channels match t h e  proposed f l o w  1 i n e  e leva-  
t i o n s  as s p e c i f i e d  by o u t l e t  s t a t i o n s  and o f f s e t s .  

BB. Please i d e n t i f y  i n  t h e  legend what "D.E." i s .  

CC. Where ear then  channels a re  shown, c a l l  ou t ,  by 
no te ,  on each sheet t o  c o n s t r u c t  these  ear then  
channel s. 

DD. Pl  ease secure and show temporary c o n s t r u c t i o n /  
s l ope  easements where g rad ing  o u t s i d e  o f  t h e  
R i  ght-of-Way. 

EE. Check c a l l  ou ts  f o r  t h e  conc re te  box c u l v e r t s ,  
t h e y  should  be i d e n t i f i e d  by t h e  s tandard no. n o t  
t h e  p l a n  no., i.e. CB-3, CWL-1, e tc .  
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FF. Please address why t h e  2 : l  s lope  wings i n s t e a d  o f  
t h e  6 : l  s l o p e  wings a re  be ing  used f o r  t h e  box 
c u l v e r t  when t h e  f i l l  s lope  i s  4: l .  

GG. P lease spec i f y  gage and c o r r u g a t i o n  and c a l l  o u t  
as "CSP" i n s t e a d  o f  "CMP" f o r  a l l  co r ruga ted  s t e e l  
p i p e s  o r  p rov i de  a  t a b l e  f o r  a l l  o f  them. A  gen- 
e r a l  n o t e  i n  l i e u  o f  changing a l l  t h e  no tes  can be 
used t o  s p e c i f y  t h e  use o f  s t e e l  p ipe. 

HH. Make sure t h a t  s t a t i o n s ,  o f f s e t s  and e l e v a t i o n s  
a re  c a l l e d  o u t  a t  a l l  match l i n e s  f o r  a l l  open . 
channel s. 

( 2 3 )  Paving Plans Drainage, Sheet 2 

A. D e t a i l  2  

A t  t h e  concrete-1 i n e d  channel , i t  i s  s p e c i f i e d  as 
"Match E x i s t i n g  Ground" a t  t h e  t o p  of t h e  eas t  
bank. S ince t h e  e x i s t i n g  ground e l e v a t i o n  v a r i e s  
w i t h  a  3: l  s i d e  s l ope  and t h e  w id th  i s  f i x e d  how 
do you propose t o  match t h e  e x i s t i n g  ground? What 
s h a l l  t h e  c o n t r a c t o r  do i f  t h e  e x i s t i n g  ground i s  
below o r  above t h e  t o p  o f  t h e  bank? S h a l l  i t  be 
b a c k f i l l  t o  d r a i n  o r  j u s t  l e t  i t  be? What should 
t h e  c o n t r a c t o r  do i f  i t  i s  o u t s i d e  o f  t h e  spec i -  
f i  ed Right-of-way? 

B. D e t a i l s  5 and 6  

Please address, s u b m i t t i n g  back up data,  why t h r e e  
( 3 )  inches o f  pneumat ica l l y  p laced m o r t a r  was 
proposed i n s t e a d  o f  a  f o u r  ( 4 )  i n c h  t h i ckness  f o r  
l i n i n g  and one (1) f o o t  th, ickness f o r c u t o f f  
w a l l s .  

C. D e t a i l s  5 and 6  

Please address how t h e  proposed t h r e e  ( 3 )  i n c h  
pneumat ica l l y  p laced mor ta r  1  i n e d  channel can be 
economica l l y  cons t ruc ted ,  per  MAG, S p e c i f i c a t i o n  
Sec t ion  525. 

D. D e t a i l  6  

Show where t h e  t h r e e  ( 3 )  f o o t  c u t o f f  w a l l  t r a n s i -  
t i o n s  back t o  t h e  two ( 2 )  f o o t  c u t o f f  w a l l .  



D. To c o n s t r u c t  t h e  eas te rn  c o l l e c t o r  system t o  func- 
t i o n  as designed, more i n f o r m a t i o n  i s  needed on 
t h e  p lans.  

E. A median ca t ch  bas in  may be requ i r ed  on t h i s  
sheet. 

F. What i s  " C "  e l e v a t i o n  f o r  t h e  grouted r i p - r a p  a t  
S t a t i o n  198+04? 

(42)  Sheet 23 

A. Notes f o r  t h e  ear then channel c o n s t r u c t i o n  a re  n o t  
prov ided.  

B. Show s t a t i o n s  f o r  s l ope  changes, i .e. where i s  0%, 
where i s  t h e  t r a n s i t i o n ?  

(43)  Sheet 24 

A. Notes f o r  ear then channel c o n s t r u c t i o n  a re  no t  
prov ided.  

B. Show t h e  channel t r a n s i t i o n s  f rom t r a p e z o i d a l  t o  
V-shape and from t h e  f i v e  ( 5 )  f o o t  bottom w i d t h  t o  
t h e  two ( 2 )  f o o t  bottom width .  

C. C a l l  o u t  t h e  s t a t i o n s  f o r  channel grade break. 

D. A median ca tch  bas in  may be r e q u i r e d  on t h i s  
sheet. 

( 44 )  Sheet 25 

A. Notes f o r  ear then channel c o n s t r u c t i o n  a r e  no t  
i nc1 uded. 

B. The proposed 3  - 10'  x 3 '  RCBC and 2  - 10 '  x 3 '  
RCBC appear no t  t o  have enough cover a t  b o t h  ends. 

C. A median ca t ch  bas in  i s  n o t  p rov ided  f o r  about 
5,000 f e e t ,  p lease i n v e s t i g a t e .  

D. D e t a i l  3  o f  Sheet 3 was c a l l  ed o u t  t w i c e  f o r  t h e  
g rou ted  r i  p-rap a t  S t a t i o n  228+23. 

(45)  Sheet 26 

A. Notes f o r  ear then channel c o n s t r u c t i o n  a re  n o t  
i n c l  uded. 



Ac t i on  Taken 

B. t h e  proposed 2  - 10 '  x 3 '  RCBC appear n o t  t o  have 
enough cover  a t  bo th  ends. 

C. Please address i f  t h e  western ear then channel has 
t h e  c a p a c i t y  t o  meet t h e  roadway des ign  standard.  

D. The 67 S.Y. o f  g rou ted  r i p - r a p  a t  S t a t i o n  230+85 
was somewhat h i g h  i n  e l e v a t i o n ,  p lease v e r i f y .  

(46 )  Sheet 27 

A. The median s e c t i o n  f rom S t a t i o n  240+00 t o  243+40 
does n o t  appear t o  d r a i n ,  p lease i n v e s t i g a t e .  

B. Notes f o r  ear then channel c o n s t r u c t i o n  a re  n o t  
i nc1 uded. 

(47)  Sheet 28 

A. P lease address t h e  s l ope  v a r i e s  a t  t h e  shoulder  
f rom S t a t i o n  253+75, 56' RT t o  255+07.93, 56'  RT. 

B. Notes f o r  ear then channel c o n s t r u c t i o n  a re  no t  
i n c l  uded. 

C. P lease i n v e s t i g a t e  t h e  p o s s i b i l i t y  o f  us i ng  a  MAG 
D e t a i l  No. 545 o r  an ADOT Standard Drawing No. C- 
13.20 f o r  t h e  metal  end s e c t i o n  a t  S t a t i o n  254+46. 

(48)  Sheet 29 

Notes f o r  ea r then  channel c o n s t r u c t i o n  a re  n o t  i n c l u d -  
ed. 

( 4 9 )  Sheet 31  

Address why t h e  o u t l e t  p i p e  o f  18 i n c h  RCP was used 
f o r  t h e  median ca tch  bas in  a t  S t a t i o n  280+62. 

(50) Sheet 32 

A. Please i n v e s t i g a t e  t h e  p o s s i b i l i t y  o f  us i ng  a  MAG 
D e t a i l  No. 545 o r  an ADOT Standard Drawing No. C- 
13.20 f o r  t h e  metal  end sec t i ons  f o r  t h e  42 i n c h  
RGRCP. 

B. What i s  "C"  e l e v a t i o n  f o r  t h e  grouted r i p - r a p  a t  
S t a t i o n  292+62? 



A c t i o n  Taken 

(51)  Sheet 33 

f A .  What i s  " C "  e l e v a t i o n  f o r  t h e  g rou ted  r i p - r a p  a t  
S t a t i o n  301+00? This  " C "  e l e v a t i o n  i s  h i ghe r  t han  
t h e  roadway dra inage channel i n v e r t  as per  D e t a i l  
2  o f  Sheet No. 3. 

B. P lease show t h e  d i r e c t i o n  o f  f l o w  f o r  t h e  median 
drainage. 

C. Address why t h e  20 t o  1 shou lder  s lope  was used 
f o r  t h e  eas t  s i d e  o f  t h e  roadway i n s t e a d  o f  10 t o  
1. 

(52 )  Sheet 35 

Check t h e  c a l l  o u t  f o r  30 i n c h  CLCMP, t h e  "End End" 
should be "Each End". 

(53 )  Sheet 36 

A median ca t ch  bas in  may be r e q u i r e d  on t h i s  sheet. 

( 54 )  Sheet 38 

A. P lease i n d i c a t e  t h e  f l o w  d i r e c t i o n  f o r  t h e  median 
d r a i  nage. 

B. P lease i n v e s t i g a t e  t h e  p o s s i b i l i t y  o f  us i ng  a  MAG 
D e t a i l  No. 545 o r  an ADOT Standard Drawing No. C- 
13.20 f o r  t h e  metal  end s e c t i o n  f o r  t h e  36 i n c h  
RGRCP a t  S t a t i o n  350+68. 

(55)  Sheet 39 

A. Address why t h e  o u t l e t  p i p e  o f  18 i n c h  RGRCP was 
proposed f o r  t h e  median c a t c h  bas in  a t  S t a t i o n  
365+80. 

B. I n d i c a t e  how t h e  median d r a i n s  between S t a t i o n  
362+00 and S t a t i o n  357+50. Please c a l l  o u t  t h e  
s t a t i o n  o f  t h e  h i g h  p o i n t  a t  t h e  median near Sta- 
t i o n  362+00. 

C.  P lease i n v e s t i g a t e  t h e  p o s s i b i l i t y  o f  us i ng  a  MAG 
D e t a i l  No. 545 o r  an ADOT Standard Drawing No. C- 
13.20 f o r  t h e  metal  end s e c t i o n  f o r  t h e  18 i n c h  
RGRCP a t  S t a t i o n  365+80. 



Ac t i on  Taken 

(56 )  Sheet 40 

I s  t h e  20 t o  1 shoulder  s lope  c o r r e c t  near S t a t i o n  
380+00 RT? 

(57 )  Sheet 41  

A. P lease i n d i c a t e  any m o d i f i c a t i o n s  made t o  D e t a i l  3  
on Sheet No. 3  f o r  t h e  8 '  x 4 '  RCBC a t  S t a t i o n  
386+53. 

B. I n d i c a t e  how t h e  median d r a i n s  between S t a t i o n  
377+00 and S t a t i o n  382+45. It i s  suggested t h a t  
t h e  median ca t ch  b a s i n  a t  S t a t i o n  382+60 may have 
t o  s h i f t  t o  S t a t i o n  380+75 and t h e  d i k e  may be 
e l  irni nated. 

(58)  Sheet 42 

A. Please i n v e s t i g a t e  t h e  p o s s i b i l i t y  o f  us i ng  a  MAG 
D e t a i l  No. 545 o r  an ADOT Standard Drawing No. C- 
13.20 f o r  t h e  meta l  end s e c t i o n  f o r  t h e  30 i n c h  
RGRCP a t  S t a t i o n  397+92. 

B. P lease show t h e  d i r e c t i o n  o f  f l o w  f o r  t h e  median 
dra inage.  

C .  Please check t h e  skew angle  f o r  t h e  143 L.F. o f  30 
i n c h  CLCMP. It appears t o  be 15O30' . 

C. Pl  ease check t h e  Q f o r  c u l v e r t s  a t  S t a t i o n  
397+92 and a t  ~ t a t i  oh0998+70. 

(59)  Sheet 43  

A. P lease show t h e  d i r e c t i o n  o f  f l o w  f o r  t h e  median 
dra inage.  

B. It appears t h a t  t h e  roadway d ra inage  channel has 
grade breaks. Please check t h e  channel s lopes. 



SUN VAL @ PARKWAY 

I. t i Y  DROLOGY 

1. Design 
Frequencies 

2. P rec i  p i  t a -  
t i o n  Values 

3. Ra t iona l  
Met hod 

A. Drainage 
Area 
S i  zes 

B. Runof f  
C o e f f i c i e n t s  

DRAINAGE DESIGN CRITERIA t 

; :! 
, 

C o l l  ar ,  ! 

W i l l i ams  & ~ d r i  copa 
A.D.O.T.1M.C. City o f  Phoenix White Gre i  ne r '  s County 
Requirements Requirements Used Recommendation I n s t r u c t i o n s  

50-year, 1- N/ A 
hour storm f o r  
b r i dges ,  c u l -  
v e r t s ,  under-  
passes, and 
depressed 
roadways. 

Not worsen t h e  
e f f e c t s  upstream 
and downstream f o r  
t h e  100-year s torm 
event. 

/Iddenduma Technica l  
Memorandum 
WBTRM WR-44 
"Phoenix WBO 
Records" 

Less than 1 a N/ A 
square m i l e  

Lessbthan 160 
ac. 

F i g u r e  3-3a 

100-year , Accept 
1-hour storm. 

Con t rac t  1- To be decided byi 
Addendum Mar i  copa County 

Con t rac ts  6&9- 
Buckeye 
S t a t i o n  
Records 

Cont rac ts  1&9 - .  Accept 
l e s s  than  100 ,ac. 

Con t rac t  6- 1 ess 
t han  375 ac. 

Var ies  F i g u r e  3-3a 

1: 

100-year , 
1-hour s torm 
except  where 
t h e  l a g  t i m e  
excdeds one 
hour: a 2-hour 
d u r a t i o n  
should  be 
used,. 

' I  
I I 

C o l l a r ,  
W i l l i a m s  
& White t o  
j u s t i f y .  

I: 

' ! 

I 

As G r k i n e r  
recommends. 

I '  
' 1 '  
; i 

As ~ r e i n e r  
recommends. 



SUN VAL d Y PARKWAY 
DRAINAGE DESIGN CRITERIA 

Co l l a r ,  
Wi l l iams & 

A.D.O.T.1M.C. C i t y  o f  Phoenix White Greiner '  s 
Requi rements Requirements Used Recommendation 

C. Time o f  F igure 2-5 gr N/ A F igure  2-5 gr Accept 
Concentrat ion F igure 3.1 F igu re  3-1 

D. R a i n f a l l  F igure  3-2a P .24i F igure  3-2a Accept 
I n t e n s i t i e s  

4. HEC-1 Program 

A. Drainage Larggr than 1 sq. N/A Contracts  1&9- Accept 
Area m i .  exceed 100 ac. 
S i  zes Larggr  than 160 Contract  6- 

ac. exceed 375 ac. 

B. Hydro- SCS method P a r t  la N/ A SCS run  f f  CN & Accept 
graphs SCS r u n o f f  CN & u n i t  hydro- 

u n i t  hydrograph graph 

C. Components 
Used 

1. Runoff  N/ A 

2. Stream N/ A 
Rout i  ng 

3. Lag Time N/A 

N/A (Hypothe t ica l  Accept 
Storm) 

N/ A The K i  nemat i c Accept 
Wave Method 

N/ A Unkown Need t o  
Decide 

Ma r i  copa 
County 

I n s t r u c t i o n s  

As Greiner  
recommends. 

As Greiner 
recommends. 

As Greiner  
recommends. 

As Greiner  
recommends. 

As Greiner  
recommends. 

As Greiner  
recommends. 

Co l l  a r ,  
Wi l l i ams & 
White t o  
document i n  
t h e  repo r t .  



- . - 

Ac t i on  Taken 

E. D e t a i l  7 

P lease address why t h e  MAG Standard D e t a i l  550 
curb  opening and s p i l l  way i n 1  e t  and s p i  1  lway i s  
n o t  used. J u s t i f i c a t i o n  f o r  t h e  proposed cu rb  
opening s t r u c t u r e s  s h a l l  be p rov ided  and a  d e t a i l  
shoul d  be inc luded .  

F. D e t a i l  7 

Pl  ease address t h e  f o l  1  owing d isc repanc ies :  

1. A  curb  opening o f  4 ' -8"  i s  used and t h e  f o o t -  
no te  s p e c i f i e s  t h a t  i t  i s  t o  be v a r i e d  p e r  
plan. 

2. A  t h r e e  ( 3 )  i n c h  t h i c k  pneumat ica l l y  p laced  
m o r t a r  i s  shown on t h e  main d e t a i l  w h i l e  a  two 
( 2 )  i n c h  i s  shown on Sec t i on  A-A and B-B. 

3. 8 ' - 3 "  i s  c a l l e d  ou t  on one s i d e  o f  s e c t i o n  A-A, 
and 8 '  g rave l  w id th  ( typ. )  on t h e  o t h e r  s ide.  

4. On s e c t i o n  A-A, what a re  t h e  s i d e  s lopes and 
how i s  t h e  s p i l l w a y  t r a n s i t i o n e d  t o  t h e  g u t t e r  
and t o  t h e  channel? 

5. On s e c t i o n  B-B where t e n  (10%) percen t  i s  
shown, t h i s  should  a c t u a l l y  be less .  

6. Why i s  a  double o r  s i n g l e  c u t o f f  w a l l  necessary 
a t  t h e  bottom o f  t h e  s p i l l w a y  as shown on Sec- 
t i o n  B-B? 

(24)  Sheet 3  

A. The rock  s i z e  f o r  g rou ted  r i p - r a p  should be spec i -  
f i e d .  

B. D e t a i l  1; show t h e  j o i n t  d e t a i l  f o r  t h e  meta l  end 
s e c t i o n  f o r  CMP and RCP. 

C. D e t a i l s  1, 2 and 3; p lease  i n d i c a t e  how t h e  i n l e t  
s t r u c t u r e  and e x i s t i n g  ground w i l l  be tapered.  

D. P lease s u b s t a n t i a t e  t h a t  t h e  e i g h t  ( 8 " )  i n c h  t h i c k  
grouted r i p - r a p  i s  t h i c k  enough. 



Ac t i on  Taken 

E. How w i l l  t h e  j o i n t  between t h e  concre te  c u t o f f  
w a l l  and t h e  grouted r i p - r a p  be cons t ruc ted  t o  
ensure t h a t  water  w i l l  no t  i n t r u d e ?  

(25)  Sheet 4  

A. P lease p r o v i d e  correspondence f rom t h e  roadway 
des igner  ( sou th  o f  s t a t i o n  15+04.30) t h a t  roadway 
d ra inage  and channel d ra inage  c a r r y  over  t o  t h e i r  
p r o j e c t  a re  accepted as CW & W proposed. 

B. P lease make a p r o v i s i o n  f o r  t h e  channel cons t ruc -  
t i o n  a t  S t a t i o n  15+04.30 i f  t h e  sou th  segment i s  
n o t  cons t ruc ted .  

C. P lease make a p r o v i s i o n  f o r  roadway and median 
d ra inage  i f  t h e  ADOT segment t o  t h e  sou th  i s  n o t  
cons t ruc ted .  

a (26)  Sheet 5 

A. Catch b a s i n  a t  23+50 i s  shown a t  22+50. 

B. P lease show t h e  o f f s e t  and f l o w  l i n e  e l e v a t i o n  o f  
t h e  channel a t  S t a t i o n  30+00.00 

(27 )  Sheet 6 

A. S t a t i o n  33+50, 62.5' RT, shou ld  be 63.5' RT. 

B. The drawing f o r  t h e  west end wing w a l l  and channel 
f o r  t h e  3  - 10'  x 3 '  RCBC cannot be cons t ruc ted ,  
p lease  r e v i s e  as i n d i c a t e d  on t h e  east  end. 

C. Typ i ca l  130' wing wa l l  should  be 135'. 

D. The p r o f i l e  o f  t h e  3  - 10 '  x 3 '  RCBC and 24 i n c h  
RGRCP need t o  be p l o t t e d .  It appears t h e r e  i s  n o t  
enough cover  on top.  

E .  Please ensure t h e  proposed 24 i n c h  RGRCP i s  b e t t e r  
than  o t h e r  a l t e r n a t i v e s ,  such as grade t o  d r a i n .  

F. P lease p rov i de  back up c a l c u l a t i o n  o r  documents t o  
ensure t h a t  t h e  channel 1  i n i n g s  a re  s t r u c t u r a l l y  
a b l e  t o  h o l d  on 1 /2  t o  1 s i d e  slopes. 



A c t i o n  Taken 

G. It appears t h a t  t h e  3  - 10 '  x 3 '  RCBC may n o t  be 
f u n c t i o n i n g  hydrau l  i c a l  l y  as designed. Pl  ease 
check t h e  c a l c u l a t i o n s  and make any ad jus tments ,  
i f  necessary.  

H. P lease i n d i c a t e  t h e  des ign  d i s c h a r g e  f o r  t h e  3  - 
10 '  x  3 '  RCBC. 

(28 )  Sheet 7  

At  S t a t i o n  47+80 t h e  c a t c h  b a s i n  should  be l a b e l e d ,  
S t a t i o n  47+50. Please r e v i s e  i n  p r o f i l e  a l so .  

( 2 9 )  Sheet 8 

A. Channel c e n t e r l i n e  S t a t i o n  50i-00, 61'  RT, should  
be 67 '  RT. 

B. C e n t e r l i n e  S t a t i o n  51+72, 62 '  RT, should  be 51+75. 

( 3 0 )  Sheet 9  

A. The p i p e  o u t l e t  d a t a  i s  m i s s i n g  f o r  t h e  c a t c h  
b a s i n  a t  S t a t i o n  61i-50. 

B. Note 2; r e l o c a t i o n  o f  t h e  fence  shou ld  n o t  impede 
f l o w s  i n t o  t h e  d ra inage  channel. 

C. It appears t h a t  t h e  channel opening a t  approximate 
S t a t i o n  68+10 m i g h t  be s h i f t e d  t o  t h e  n o r t h  ap- 
p r o x i m a t e l y  e i g h t  ( 8 '  ) f e e t .  

D. The c a t c h  b a s i n  a t  S t a t i o n  68+50 appears t o  n o t  
have enough cover  over  t h e  t o p  o f  p i p e  and t h e  
j o i n t  below t h e  c u r b  because o f  t h e  " V "  depth.  . 

Pl  ease check. 

(31 )  Sheet 10 

A. It appears t h a t  t h e  channel opening a t  approx imate 
S t a t i o n  74i-00 may f u n c t i o n  more e f f i c i e n t l y  i f  
s h i f t e d  t o  t h e  sou th  a p p r o x i m a t e l y  25 f e e t .  

B. P lease i n d i c a t e  t h e  t y p e  o f  fence t h a t  i s  be ing  
r e l o c a t e d  t o  ensure t h a t  f l o w s  i n t o  t h e  channel 
w i l l  n o t  be impeded. 

C. Same s i t u a t i o n  as on Sheet 9, i t e m  (29)  D., w i t h  
t h e  c a t c h  b a s i n  a t  S t a t i o n  74+00. 



A c t i o n  Taken 

(32)  Sheet 11 

A. I n v e s t i g a t e  t h e  p o s s i b i l i t y  o f  adding another  
channel opening a t  approximate S t a t i o n  82+60. 

B. Same s i t u a t i o n  as on Sheet 9, i t e m  (29)  D., w i t h  
t h e  ca t ch  bas in  a t  S t a t i o n  83+00 and 88+00. 

C. Show t h e  channel s lope  t o  t h e  n o r t h  o f  t h e  grade 
break a t  S t a t i o n  89+50. 

D. S t a t i o n  81+00, 60'  RT, should  be 65 '  RT. 

E. Same comment as on Sheet 10, i t e m  (30)  B,, w i t h  
t h e  fence. 

F. It i s  suggested t h a t  t h e  AT & T cab les  under t h e  
channel a1 ignment be i n v e s t i g a t e d  a t  t h i s  t i m e  t o  
assure t h a t  t h e r e  i s  n o t  a  c o n f l i c t  problem. 

G. The l a b e l  f o r  t h e  25 '  D.E. i s  p o i n t i n g  t o  t h e  
channel bank and n o t  t h e  easement. 

(33 )  Sheet 12 

A. Change t h e  "Const ruct  350 L.F. 20'  Wide Concrete 
L ined  Channel" t o  "212 L.F." and add ano ther  n o t e  
t o  "Cons t ruc t  138 L.F. - Wide Channel.. ." . 

B. What happens t o  t h e  s t r e e t  r u n o f f  a t  t h e  west end 
o f  t h e  i n t e r s e c t i o n  o f  McDowell Road? (ponding)  

C. I n d i c a t e  how t h e  median d r a i n s  n o r t h  o f  McDowell 
Road. 

(34)  Sheet 14 

A. P lease i n v e s t i g a t e  t h e  p o s s i b i l i t y  o f  a c ross  
d ra inage  s t r u c t u r e  a t  S t a t i o n  114+50 t a k i n g  r u n o f f  
t o  t h e  southwest. 

B .  Please adv i se  why i s  t h e  open channel t o  t h e  r i g h t  
changing grade so o f t e n .  

C. At S t a t i o n  119+00 i s  t h e  p i p e  a  15 i n c h  o r  an 18 
i n c h  d iameter? 



D. Please i n v e s t i g a t e  t h e  p o s s i b i l i t y  o f  us i ng  a  MAG 
D e t a i l  No. 545 o r  an ADOT Standard Drawing No. C- 
13.20 f o r  t h e  meta l  end s e c t i o n  a t  S t a t i o n  119+00. 

( 3 5 )  Sheet 1 5  

It appears t h a t  t h e  box c u l v e r t  a t  approximate S t a t i o n  
129+50 does n o t  have enough cover. 

( 3 6 )  Sheet 1 6  

A. It appears t h a t  t h e  box c u l v e r t  a t  approximate 
S t a t i o n  137+00 does n o t  have enough cover.  

B. P lease eva lua te  i f  t h e r e  i s  a  s p l i t  f l o w  j u s t  
upstream o f  t h e  c u l v e r t  ent rance a t  S t a t i o n  130+13 
and t h e  approach t h a t  shou ld  be taken. Poss ib l y  a  
ma jo r  p o r t i o n  o f  t h a t  f l o w  should  head sou th  i n  an 
open channel a long t h e  eas t  Right-of-way and d i s -  
charge th rough  another  c u l v e r t  a t  S t a t i o n  114+50. 
It appears t h a t  t h e r e  i s  no de f i ned  d ra i nage  way 
a t  t h e  o u t l e t  o f  t h e  proposed c u l v e r t  a t  S t a t i o n  
130+13. 

( 3 7 )  Sheet 17 

A. Check t h e  cover beneath t h e  r i g h t  cu rb  ove r  t h e  
c u l v e r t  a t  S t a t i o n  143+08. 

B. I s  t h e  p i p e  a t  approximate S t a t i o n  148+50 a  1 5  
i n c h  o r  an 18 i n c h  d iameter .  Please check. 
P lease check t h e  cover  i f  t h e  p i p e  i s  an 1 8  i n c h  
d i  ameter. 

C. Address why t h e  g rou ted  r i p - r a p  was no t  proposed 
f o r  t h e  48 i n c h  RGRCP a t  S t a t i o n  141+90. 

D. P lease i n v e s t i g a t e  t h e  p o s s i b i l i t y  o f  u s i n g  a  MAG 
D e t a i l  No. 545 o r  an ADOT Standard Drawing No. C- 
13.20 f o r  t h e  meta l  end sec t i ons  a t  S t a t i o n  
141+90, S t a t i o n  143+08 and S t a t i o n  148+50. 

( 3 8 )  Sheet 1 9  

A. C e n t e r l i n e  S t a t i o n  170+00, 56'  RT,  should  be 61.9' 
RT. 

A c t i o n  Taken 



B. I n d i c a t e  "Cen te r l i ne  s t a t i o n ,  o f f s e t  r i g h t ,  and 
f l  owl i n e  e l e v a t i o n "  f o r  t h e  channel a t  approximate 
S t a t i  on 162+60. 

(39)  Sheet 20 

A. P lease check t o  see i f  t h e r e  i s  enough cover  over  
t h e  proposed concre te  c o l l  a r  a t  approximate Sta- 
t i o n  171+40. 

B. P lease i n d i c a t e  how t h e  15 i n c h  RCP i s  connected 
i n t o  t h e  double  8 '  x 3 '  box c u l v e r t .  A d e t a i l  may 
be necessary. 

C. Show t h e  o f f s e t  and f l o w l i n e  e l e v a t i o n  f o r  t h e  
channel a t  S t a t i o n  174+50. 

D. Address why t h e  containment d i k e  was n o t  proposed 
f o r  t h e  median ca tch  b a s i n  a t  S t a t i o n  172+65. 

E. Address why grouted r i p - r a p  i s  no t  proposed a t  
each end o f  t h e  30- inch RGRCP a t  approximate Sta- 
t i o n  171+20. 

F. P lease i n v e s t i g a t e  t h e  p o s s i b i l i t y  o f  u s i n g  a MAG 
D e t a i l  545 o r  an ADOT Standard Drawing No. C-13.20 
f o r  t h e  meta l  end s e c t i o n  a t  S t a t i o n  171+62. 

(40)  Sheet 21 

A. P lease check t h e  o f f s e t  r i g h t  a t  S t a t i o n s  185+50 
and S t a t i o n  190+00. 

B. P lease check t h e  l o n g i t u d i n a l  s lope  o f  t h e  channel 
between S t a t i o n s  180+00 and 184+25. 

( 41 )  Sheet 22 

A. The proposed 6 - 10' x 4 '  RCBC and 4 - 10 '  x 3 '  
RCBC appear no t  t o  have enough cover  a t  t h e  west 
ends. 

B. Show t h e  s t a t i o n  and t h e  des ign  d ischarge  f o r  t h e  
cu rb  opening ca tch  b a s i n  near  196+00. 

~ - 

Ac t i on  Taken 

C. Need a d e t a i l  f o r  t h e  median curb opening and 
d ra inage  way. 

Ac t i on  Taken 

- 18 - 



SUN VALLEY PARKWAY 

C o l l a r ,  
Wi l l i ams & 

A.D.O.T.1M.C. City o f  Phoenix White Gre iner '  s 
Requirements Requi rements Used Recommendat i o n  

11. ROADWAY 
DRAINAGE 

1. General 
Equat ions 

DRAINAGE DESIGN CRITERIA 

A. Manning's Q=1.486 S 112~~213 9.1.486 S 112~~213 Q=1.486 S 112~~213 Accept 
Equat ion n n n 

B. Mod i f i ed  Q=.56(Z)S - 1'2d813 Q= .56(Z)S - 112d813 Q= .56(Z)S - 112d813 Accept 
Manning' s n n n 
~ ~ u a t i o n  
f o r  G u t t e r  
F l  ow 

C. Manning's n n=.016(pavement) n= .015(pavement) i 
a/ b 

Unknown n=0.016 

2. Pavement 
Drainage 

A. Design 10-year storm 10-year storm 100-year storm Accept 
Frequencies 50-year s torm i n  

depresseda 
freeways 

B. Design Rat iona l  Method Rat iona l  Method Rat iona l  Method Accept 
Discharges 

C. Time o f  a Minimum 10 min. Minimum 5 min. Minimum 10 min. Accept 
Concent r a i  on 

Maricopa 
County 

I n s t r u c t i o n s  

As Gre iner  
recommends. 

As Gre iner  
recommends. 

As Gre iner  
recommends. 

As Gre iner  
recommends. 

As Gre iner  
recommends. 

As Gre iner  
recommends. 



DRAINAGE DESIGN CRITERIA 

C o l l a r ,  
Wi l l i ams & Maricopa 

A.D.O.T.1M.C. City o f  Phoenix White Gre iner '  s  County 
Requirements Requirements Used Recommendation I n s t r u c t i o n s  

i 
D. Spread F.HdW.A. HEC No. T=d/Sx (P.3) Unknown FHWA HEC No. 12 As Gre iner  

Calc. 12 recommends. 

E. A l lowab le  Gu t te r  w i d t h  p l u s  One d r y  l a n e  (12 '  Two d r y  lanes  Accept As Gre iner  
Pavement s h o u l d e r w i d t h .  wide),  i n e a c h  (min. 23' wide),  recommends. 
F l  ood i ng d i r e c t i o n .  i n  each d i r e c t i o n .  

F. I n l e t ,  Catch 
Basin 
C l  ogg i  ng 
Fac to rs  

1. Grate 
In1  e t  s  

a. Sump 50% o f  ac tua lC  50% o f  ac tua l i  
area, p e r i -  area, p e r i -  None speci  f i e d  As pe r  ADOT As Gre iner  

b. On Grade meter, o r  meter,  o r  r equ i  rements recommends. 
w id th  w id th  

2. Curb 
Open i ng 
In1  e t  s  

a. Sump 80% o f  ac tua lC  80% o f  ac tua l  None s p e c i f i e d  As pe r  ADOT As Gre iner  
b. On Grade 1  ength 1  ength requirements recommends. 

3. Median Dra inage 

A. Design 10-year storm 10-year storm 100-year s torm Accept as CW & W. As Gre iner  
Frequencies recommends. 



SUN VALL d PARKWAY 
DRAINAGE DESIGN CRITERIA 

C o l l a r ,  
W i l l i ams  & 

A.D.O.T.1M.C. C i t y  o f  Phoenix White 
Requirements Requirements Used 

Mar i  copa 
County 

I n s t r u c t i o n s  
Gre i  ne r '  s 

Recommendat i on 

B. Design Rat iona l  MethodC Ra t i ona l  Method Ra t i ona l  Method 
Discharges 

Accept as CW & W. As Gre iner  
recommends. 

C. A l lowab le  Less than t h e  NI A Top o f  cu rb  
Pond i ng e l e v a t i e n  o f  
Depths subbase . 

To be decided. Top o f  cu rb  
f o r  10-year 
storm. 

D. Median Dikes 0.5' h i ghe r  than  N/ A 
t h e  des ign  h i gh -  
water  e l  evatzon 
o f  t h e  i n l e t  . 

0.5' h i ghe r  than  
t h e  des ign  h igh-  
water  e l e v a t i o n  
o f  t h e  i n l e t .  

No c r i t e r i a .  

As G re ine r  
recommends. 

E. C logging 5 OX 
Factors  

None 

4. Storm Sewer 
Design 

2-year  storm 
C 

A. Design 10-year storm 100-year storm 
Frequencies 

Accept as CW & W. As G re ine r  
recommends. 

B. Design Ra t i ona l  MethodC Ra t i ona l  ~ e t h o d '  Ra t i ona l  Method 
Discharges 

Accept as CW & W. As G re ine r  
recommends. 

C. Minimum 3 fpsC 
V e l o c i t i e s  

To de decided by 
Maricopa County. 

3 f p s  

15" D. Minimum P ipe  18" l a t e r a l s  1 5 " ~  
Si  ze 24" t r u n k  1 i n e s  

To be decided by 
Maricopa County. 



SUN VALL d PARKWAY 
DRAINAGE DESIGN CRITERIA 

C o l l a r ,  
W i l l i ams  & 

A.D.O.T.1M.C. C i  t y  o f  Phoenix White 
Requirements Requirements Used 

E. Manhole 300" 30" o r  l e s s  - 330' N/ A 
I n t e r v a l s  under 36" - 400' 33" t o  45" - 440' 

36" - 60" - 500' 48" & g r e a t e r  - 
Over 60" - 1000' 660' 

F. I n l e t  Design The 50-year HGL HGL e l e v a t i o n  i s  N/ A 
e l e v a t i o n  i s  a t  a t  0.5' belowc 
an e l e v a t i o n  0.5' t h e  e l e v a t i o n  . 
below t h e  e leva-  
t i o n .  The HGL 
e l e v a t i o n  must be 
ma in ta ined  bglow 
ground l e v e l  . 

5. Open Channels 

A. Minimum A v e l o c i t y  o f  N/ A 
V e l o c i t i e s  2 f ps  i s  ach ieved 

when d = 2 '  . 
B. Minimum 0.2% 

Slopes 

C. Side Slopes Un l ined  3 : l  o r  N/ A 
f 1 a t t e r  . 

D. Freeboards Min. 1' t e  2 '  N/ A 
Sec t ion  J min. 1' 
For  improved 

channel : .25d 

Mar i  copa 
G r e i n e r ' s  County 

Recommendation I n s t r u c t i o n s  

Design f l o w  HGL At  g r a t e  
e l e v a t i o n  i s  e l eva t i on .  
0.5' below t h e  
e l eva t i on .  

N/ A To be decided by 2 f p s  
Mar i  copa County. 

N/ A To be dec ided by 0.15% 
Maricopa County. 

Unknown Unl ined-3:1 o r  Un l i ned  2 : l  
f l a t t e r .  i f  v e l o c i t i e s  

a r e  n o t  high. 

None Min. 1' Min. 0.5' 

(supercr j i  t i c a l  ) 
.20(d+V - ) 

24 
( s u b c r i t i c a l  ) . 



SUN VALL 9 Y PARKWAY 
DRAINAGE DESIGN CRITERIA 

C o l l a r ,  
W i l l i ams  & 

A.D.O.T./M.C. City o f  Phoenix White 
Requirements Requirements Used 

F. Scour & tIEC No. 15 
Bank P r o t e c t i o n  

G. Pe rm is i b l e  WEC No. 15 
Vel o c i  t y  

6. Cu l ve r t s  

N/ A Unknown 

N/A Unknown 

A. Design 100-year s torm N/ A 100-year s torm b 

Frequencies 50-year s torm 

B. Capac i ty  FHWA HEC-5 FtfWA HEC-5 FHWA HEC-5 
-- Ca l c ' s  

C. Freeboards Headwater 1' N/ A 
below shoulder  
e l eva t i on .  

D. Min. Length 30 '  from t h e  edge N/A 
o f  pavement each 
s i d e  (Mariocpa 
County Highway 
Dept . ' s requ i re-  
ment f o r  t h i s  
p r o j e c t ) .  

E. E ros ion  By r a t i t  o f  N/ A 
P r o t e c t i o n  o u t l e t  v e l o c i t y  

t o  n a t u r a l  stream 
v e l o c i t y .  

Unknown 

Var ious 

Unknown . 

Mar icopa 
Gre ine r l  s County 

Recommendation I n s t r u c t i o n s  

To be decided by HEC No. 15 
Maricopa County. 

To be dec ided by SCS Std. Dwg. 
Maricopa County. No. 7-N-20104 

Accept As Gre ine r  
recommends. 

Accept As Gre ine r  
recommends . 

Headwater 1 ' To t h e  t o p  
be1 ow shoulder  o f  t h e  
e l e v a t i o n .  shou lder  , 

30' from t h e  edge As Gre iner  
o f  pavement each recommends. 
s i d e  t o  t h e  back 
o f  t h e  headwall.  

To be decided by ADOT Method 
Maricopa County. 



SUN VALLEY PARKWAY 
DRAINAGE DESIGN CRITERIA 

C o l l a r ,  
W i l l i ams  & Ma r i  copa 

A.D.O.T.1M.C. City o f  Phoenix White Gre iner '  s County 
Requirements Requirements Used Recommendation I n s t r u c t i o n s  

7. De ten t ion  
Basins 

A. Design I t J I  A 
Frequency 

B. Freeboards Min. 1 f o o t  Min. 1 f o o t  

C. Maximum NI  A 
Depth 

Unknown 100-year (1-  o r  Dec i s i on  i s  
2-hour storm) s t i l l  

pendi  ng . 
Unknown Min. 1 f o o t  Dec i s i on  i s  

s t i l l  
pending . 

Various To be dec ided by Dec i s i on  i s  
Maricopa County. s t i l l  

pending . 

Special  C r i t e r i a  For Th is  P r o j e c t  Only 

A ske tch  w i l l  be necessary t o  show t h e  ponding areas upstream o f  t h e  roadway as p a r t  o f  t h e  dra inage 
repo r t .  



FOOTNOTES 

a. " l l yd ro l og i c  Design f o r  Highway Dra inage i n  Arizona." 

b. "Uni form Dra inage Pol  i c i e s  and Standards f o r  Maricopa County, Arizona," 
1986 d r a f t .  

c. "Hydro log ic  and Hydraul  i c  T r a i n i n g  Sess ion ," Ar izona  Highway Department 
S t ruc tu res  Sec t ion ,  Hyd rau l i c s  Branch, October 1972. 

d. "Drainage o f  Highway Pavements ," Hydraul  i c  Eng ineer ing  C i  r c u l  a r  No. 12, 
U.S. Department o f  T ranspo r t a t i on  Federal  Highway A d m i n i s t r a t i o n ,  March 
1984. 

e. "Design o f  Urban Highway Drainage t h e  S ta te -o f - t he -A r t  ," U.S. Department 
o f  T ranspor ta t ion ,  Federa l  Highway Adm in i s t r a t i on ,  August 1979. 

f. " O f f i c e  Merno: A1 lowab le  Flooded Width Used i n  t h e  Design o f  Curbed 
Roadway Drainage," Ar izona Highway Department, August 24, 1970. 

g. " O f f i c e  Memo: Catch Bas in  Design E f f e c t i v e  Areas ," Ar izona  Highway 
Department, February 1, 1972. 

h. "Storm Drainage Design Manual - Storrn Dra ins  Wi th  Pav ing o f  Major  
St reets , "  C i t y  o f  Phoenix, August 1975. 

i. P r e c i p i t a t i o n  v a l u e - o f  Buckeye S t a t i o n  records  i s  h i g h e r  than  t h e  va lue  
f rom the  A r i  zona Department o f  T r a n s p o r t a t i o n  d ra inage  manual proce- 
dures.  



Greiner Engineering Sciences, Inc. 
7 3 1  0 N. 16 th  Street, Suite 1 6 0  I 

Greiner Phoen~x, Arizona 8 5 0 2 0 - 5 2 2 3  

e (602 )  2 7 5 - 5 4 0 0  

A Greiner Engineering, Inc. Company 

CZS Job No. El21063 

March 6, 1987 

Mr. Fred E. Fleet, P.E. 
Project Manager 
Collar, Williams &White Engineering, Inc. 
2702 N. 44th St ree t  
Suite 205-B 
Phoenix, Arizona 85008 

Re: Sun Valley Parkway 
Drainage Review Phase I 

Dear Fred : 

8 Enclosed a r e  the drainage design rwiew amrents  on Phase I for  the above 
referenced project. Our rwiw is based on the January 30th suhnittal  of: 
(1) drainage report for  section 6 of Sun Valley Parkway, December 1986 (not 
bound); (2) paving plans for  Sun Valley Parkway Phase I-A (not dated); and 
(3) paving plans for Sun Valley Parkway Phase I-B (not dated). These 
c<mrrents do not cover the supporting docurrentation tha t  Greiner requested a t  
our me t ing  of February 9 , 1987. 

The rwiew comrrrtnts are prepare2 for  three parts: (1) drainage report 
review, (2) consistency betwen drainap? report and paving plan, and ( 3 )  
paving plan drainage rwiew. General rwiew comrrrtnts a re  included i n  each 
of these prts. The h ta i l  review c m n t s  as page-twpage, iterrrby-item o r  
sheet-to-sheet a re  provided for  pa r t s  (1) , (2) and (3) , respectively. Due 
t o  the limited informtion provided i n  the drainage report, the r w i m  of 
consistency between the drainage report and the  paving plan cannot be 
cmpleted. The rwiew camrents are n&red in sequence; please address 
each i t e m  accordingly. 



MR. FRED FIEET 
!mNVALfeYp= 
DRAnAGERExIm 
MARCH 6, 1987 
PAGE 2 

Sincerely, 

GREINER EKINEERING SCIENCES, INC. 

Shi-En Shiau, P.E. 
Project Director 
Water Resources 

SES/ j sa 

Enclosures 

cc: Tom Phelan, Maricopa County Highway Department 
Dave Johnson, Flood Control District of lhricopa County 
Dick  Perreault, Flood Control District of Maricopa County 
Timothy Sutko, Flood Control D i s t r i c t  of Maricopa County 
Joe Tram, Flood Control Dis t r ic t  of Maricopa County 
E r i k  Collett ,  Greiner Engineering 
Dale Crane, Greiner Engineering 
Michael Shapiro, Greiner Engineering 
Gary Sun, Greiner Engineering 
Randall Beck, Greiner Engineering 



SUN VALlxY PARKWAY 

GES JCB NO. El21063 

Drainage Review cbmments 

Phase I 

Action Taken 

(1) Drainage Reportr General Ccxmnts. 

A. Please provide the culvert calculation 
sheets. 

B. Please incluik Arizona Highway Department 
Median Drainage workAeets for  the &sign of 
median catch basins. 

C. Please provide Arizona Highway Department 
Storm Sewer System Design Data Sheets w i t h  
each in le tdes ign .  These sheetsareRunoff  
Calculation Sheet s, In le t  Calculation Sheets 
and Storm Sewer Calculation Sheets. 

D. Please prwide calculations for  detention 
basins. 

E. W p r t  should be bound, sealed and signed by 
a registered Professional Civil Engineer . 

F. Please organize the report and as a minimum 
prwide a conclusion or recamendation 
section. 

G. Describe the  ef fec t  the proposed construction 
might be expcted  t o  have, upon drainage 
flows and flood levels.  

H. Discuss hm the project might affect  the 
character is t ics  of future drainage flows and 
the p r f o n n a n e  af the hydraulic structures 
on the project for  future conditions. 

I. In the procedures section, describe brief ly 
the methods used i n  delineating the drainage 
areas,  the program used for catch basin 
calculations and all the drainage design 
c r i t e r i a  used in the study. 

J. Provide hydraulic data sheets, which are  t o  
include the naturd. channel veloci t iesr  out- 
l e t  protection (type) and indicate i f  there 
w i l l  be pnding beyond the Right-of-Way. 



SUN VALUY PARRWAY 

02s JCB NO. El21063 

Drainage Review CmTents 

Phase I 

Action Taken 

K. Need t o  shw all calculations for culvert  
i n l e t  and out le t  erosion proternion and bank 
protection. 

L. Need t o  demonstrate tha t  all earthen channels 
w i l l  function s o  that  they w i l l  have a r ig id  
boundary (permissible velocity calculations) . 

M. Jus t i fy  t h a t  when using the rational mthod 
there w i l l  not b any runoff entering these 
snaller areas £ran over bank f l w s  £ran their  
adjacent areas and address what kind of pre- 
caution was made in culvert  design. 

N. There are  a number of drainage area delinea- 
t ions tha t  are unclear. Please suhnit a 
clean exhibit  so  tha t  it can be redlined. 

0. Please prwide a s t r i p  map approxhately 11 
inches wide of the roa&ay alignment a t  a 
scale no l e s s  than 1" = 400', depicting con- 
tours  a t  no less than f ive (5 ' )  foot in- 
tervals ,  stationing, drainag? area delinea- 
t ions,  drainage area n e r s ,  proposed cross 
structures,  median inlets and dikes, curb 
opn ing  inlets, channel alignments and delin- 
eation o£ ponding areas. 

P. Cur comrrents do not include any a - e r r o r s .  

(2) Drainage Report, Pages 2 - 3 .  

A. "Peak discharge for the watershed areas were 
Cktermined using the rational formula for  
smaller areas and Corps of Engineers HEC-1 
c q u t e r  program for areas l a r q r ,  with 
different  s o i l s  groups. " 

Please address what c r i t e r i a  w a s  used t o  
determine whether the watershed area is mall 
or large. 



SUN VALLEY P r n N  

(23s JQ3 NO. El21063 

Drainage Review Caamnents 

Phase I 

Action Taken 

B. "The drainage areas on the slopes of White 
Tank Mountains were assumed t o  be Group "Dn 
and curve N u m k r  92. The f l a t t e r  desert area 
were assuned t o  be Group "B" and curve nunkr 
83." 

This is a design project. Please address 
land use pl t terns,  v e ~ t a t i o n  cover, 
hydrologic condition, and hydralogic s o i l  
SlrouP Then a c u m  ncrmber can be 
de tennined. 

C. "Tines of concentration for  each area were 
determined using Fig. 3-1." 

It appears tha t  Fig. 3-1 w a s  used t o  compute 
tirrre of mnatntration only for  the areas 
using the  rational rrethod t o  calculate the 
runoff. 

D. "Precipitation values for  100-year one-hour 
were Cktennined using nearest s ta t ion  - 
Buckeye (see Fig. I) ." 
Please assign a figure nuPnber t o  the 
precipitation values for  Wlckeye station. 

E. There is not a &scription of the procedure 
used t o  obtain tim of c o n ~ n t r a t i o n  and 
d i rec t  runoff for  the areas using the HEC-1 
model. 

F. "MEDIAN DRAINAGE - SEE NEXT QIAPSTERn 

It appears tha t  the drainage report w a s  not 
organized i n  chapters. 

(3) Drainage Report, Page 4. 

Please address why the CMP arch pipes were 
proposed instead of X P  p i p s .  



SUN VALrnY 

Drainage Review C m n t s  

Phase I 

Action Taken 

(4)  Drainage Report, Page 5, FEDIAN DRAINAGE 
CALCULATIONS. 

A. Address what procedure was used t o  compute 
runoff for the median. 

B. Address h w  the tire of concentration is 
calculated and it appears t o  be i n  minutes. 

C. Address what the 1100 is and h w  its value 
was determined. 

D. Address why a length of 3,500 f e e t  was 
r e c m n d e d  for  median catch basin spacing. 

(5) Drainage Report, Pages 5 - 6, CAMl BASINS AND 

A. The procedure used t o  design the catch basins 
was unclear. Please address all variables 
used and correct all type-errors i n  the 
calculations. The f o l l w i n g  a r e  sate general 
questions for  the calculations: 

1. Ident i fy  the procedure used t o  compute 
Tc. Was the minimum Tc of 10 minutes 
used? 

2. H a 7  were the  r a in fa l l  i n t ens i t i e s  
de te mined? 

3 .  What type of catch basin wes proposed? 
For example, Grade Inlet on-grade or in  
sag as p r  ADOT Standard Drwing C-15.30 
and C-15.50 T '  LW-1.2 Grate with 2 
inches gutter depression, e tc .  

4. What is the Manning's roughness 
coeff ic ient  used? 

5. What is the gut ter  ckpression for  the 
grate inlet in sag? What is the depth 
used for  the grate bar? 
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Drainage Review Carmnents 

Phase I 

Action Taken 

B. Due t o  the above missing informtion, the 
review of the catch basin design cannot ke 
canpleted a t  this point. 

(6) Drainage Report, Page 7 .  

A. "Sta 394+00 - 492+50 - Roahay on relat ively 
f l a t  ground with e n t e r l i n e  per~endicular t o  
the  contours of existing ground." 

Please prwide the back-up calculations or 
documentation t o  ensure tha t  there is no 
ponding water t o  jeoprdize the roa&q. 

B. Please address h w  the &sign considerations 
for  the 2-10 'x10 RCBC and the n m  bridge. 

(7) Drainage Report , FIGURES. 

A. Please identify which is figure 2-21 
mntioned on page 3. Verify the abscissa 
expression for precipitation. 

B. Please i&nti£y which is f igure 1 rrentioned 
on page 3 .  

Drainage Report, aTLVEm AND ETEhTIONS. 

A. Please include the drainage areas i n  t h i s  
sunmiry so tha t  the drainaq schene can be 
identified versus the hydro1 ogic 
calculations. 

B. Please use the standard callouts for  the box 
culverts. 

C. Please address hm the &sign discharge was 
obtained for each culvert  . 

D. Please q e c i f y  the &sign discharges and 
verify the adequacies for the propsed 
culverts which have the note "CULVERTS 
DICTATED IQSILY BY GROUND CONFIGURATION - 
SIZES ESTABLISHED I N  FIELD". 
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Drainage Review Ccmmnts 

Phase I 

Action Taken 

E. Please jus t i fy  the s p l i t  flcw fo r  a rea  1 and 
address what kind of precaution was made i n  
culver t  design. 

(9) Drainage Report, HYDROLOGIC =SIGN IATA SHEETS. 

A. Please prwide hydrologic &ta  for  the a reas  
using the  SCS method par t  I. 

B. Please iksigmte a l e t t e r  or number for  every 
drainage area i n  addition t o  stationing. 

C. What is the note " (C#84)" on data sheet for  
a rea  S t a  1+20. It appears t o  be the curve 
number of 84. I£ it is correct,  explain why 
it is not 83. What curve number was used t o  
obtain the runoff coeff i c i en t  of 0.43? 

D. Please ver i fy  the design data for  the 
f o l lming  items: 

1. Drainage area of area S ta  47+60 - 51+76. 

2. Drainage length fo r  areas  S t a  110+99, S ta  
114+09, Sta 116+05, Sta  197+74 and S ta  
26140. 

3. Top elevations for  areas S t a  9540 ,  Sta  
110+99, S ta  11645,  S t a  124+23 - 12767  
and S ta  197+74. 

4. A data  sheet is missing for  the area 
between area S ta  136+16 and area Sta  
146+50. 

5. Please ver i fy  s o i l  groups used fo r  areas 
S ta  146+50, S t a  20440, S t a  236+72, S ta  
247+00, S ta  261+001 Sta  27240, Sta  
36840 and S t a  379+00. 

6. The runoff coeff ic ient  for  the  area S ta  
171tQ0 may be 0.43. 
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Drainage Review CamrnentS 

Phase I 

Action Taken 

7. H w  was the pak d i s c h a r ~  of 474 d s  
computed for  area Sta 368+00? 

8. Please include the design discharges and 
headwater elevations fo r  the structures 
a t  Station 473+10 and Station 491+68. 

E. Please sutxnit split f low calculations used i n  
area 1. 

F. A l l  data sheets should be signed, checked and 
dated. 

(10) Drainage Report, DRAINAGE AREA MAP. 

A. Please verify i f  the boundary of so i l  groups 
B and D sham is correct. It a p p a r s  that  
the  area of group D s o i l  is less than what 
has k e n  s h m  on the d r a i n a ~  area map. 
This is based on the  Soil  Conservation 
S e r v i e  Soil  Survey. 

B. %ere are  a ntanber of drainage area 
delineations, such as areas 1 - 8, tha t  a re  
unclear. Address where the drainage for  the 
contributing area between Station 394+00 and 
Station 410+00 w i l l  drain. 

C. S m  potential  split f l w s  m not be 
identified, please verify. 

D. HCN did the split occur a t  the middle of the 
drainage area lB? 

E. Please label a l l  the sub-areas on t h i s  map. 

(1 1) Drainage Report , HEC-1 RESULTS. 

A. H w  was the l ag  fo r  HEC-1 input calculated. 

B. What c r i t e r i a  were used t o  determine 
roughness values. 



SUN VALLEY P m M  
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Drainage Review cblnments 

Action Taken 

C. Need hydrologic &ta t o  check the kinematic 
wave routing. 

D. Please verify the input error  messages for  
areas 1 and 2. 

E. Please verify the areas used for  the drainage 
areas 4A and 4B. 

F. What is 88 on the KK card i n  the fi1emri-e 
WT88R? If it is the drainage area 8, then 
address why the curve number of 92 was used 
for  the whole area. 

(12) Drainage Report vs. Paving Plans, General 
Camrents 

Due t o  the limited information provided i n  the 
drainage report, the rwiw o£ consistency 
between the drainage report and the paving plans 
cannot be canpleted. 

(13) Catch Basins and Outlets. 

A. According t o  the Detail of llountable Curb and 
Gutter on Phase I-B plans, the AD3T s t a n h r d  
grate catch basin is t o  Ise used i n  
conjunction with the gutter width of 24 
inches. Please address hm the &sign 
procedure was used in  the report and make 
modifications t o  the plans for  the proposed 
15-inch gutter width. 

B. Grate catch basin a t  Station 41950 was shmn 
on plan a t  Station 414+50. 

C. m e r e  are no design calculations for the 
rnedian catch basins. 

D. No median catch basin was proposed £ram 
Station 132+65 t o  Station 184+48. This 
contradicts with the spacing of 3,500 fee t  
s ta ted  i n  the report. Please explain. 



Greiner G!lS JOB NO. El21063 

Drainage Review Ccn'nmnts 

Phase I 

Action Taken 

(14 )  Channel and Detention Basin Design 

The review cannot proceed for the fo l lming  
reasons: 

A. There a re  no calculations for  the proposed 
channels . 

B. There a re  no calculations for  the design of 
the detention basins. 

C. There a re  no calculations for the design of 
spillways and Grop structures.  

(15) Culverts and Detentions 

There a re  several discrepancies between the 
report and the paving plans. Please ver i fy  the 
f ollcwing : 

A. The culvert  s ta t ions  shcwn in  the  report  a t  
Stat ion 16+17 -50, 99449.50 116+05.50, 
129+83, 307+78.30, 336+58, 341+76, 357+36, 
369+17, 370+80, 373+10, 379440 1 379+80 and 
473+10. 

B. The s ize  of culver ts  a t  Stat ions 30+35.50, 
38+84.50, 110+99, 124+83, 146+50.50, 
210+68.50, 264+99.50, 279+17, 304+13 and 
347+26. 

C. l o s t  of the discharges and h e a a a t e r  
elevations for  the culver ts  were changed. 

(16) Paving Plans, Drainage General Clnments 

A. Plea= explain why a gutter width of 15 
inches was proposed instead of 2 feet .  Hm7 
can the liD3T standard grate catch basins be 
ins ta l led  without modifications? Please 
investigate the poss ib i l i ty  of using concrete 
gut ter  t rans i t ion  t o  protect grate catch 
basins which were proposed i n  Phase I-B 
plans . 



Drainage Review C m n t s  

Phase I 

Action Taken 

B. Please ensure tha t  the length of culvert 
meets the requirement of minimum 30 fee t  
normal t o  the e n t e r l i n e  of roahay each sick 
from edge of pavement t o  the back of the 
headvall i n  Phase I-A plans. 

C. Please ensure t h a t  the proposed channels are 
s h m  on plans and profiles. Channel slopes, 
elevations and stat ions for grafie break 
points and m t c h  points should be included. 

D. Please ensure t h a t  callouts for mzdian catch 
basins include the 'HI values and grate 
elevations. Address how the 'H' values were 
calculated. 

E. Please ensure t h a t  the notes for  grate catch 
basins include the 'H' values, grate 
grate elevation and in sag or on grade. 
Address hm the 'HI values were &termined. 
Notes should be d e a r  and understandable, a 
contractor should be able t o  t e l l  what W=2" 
is on Phase I-B plans. 

F. Please include the s tat ion in the notes for  
all culverts i n  Phase I-B. Cross culvert 
s tat ions shall  ke called out by intersection 
with the roadway centerline. 

G. Please address wky the s tat ions and inverts 
of inlet/outlet  were used when plotting the 
culvert in profi le  a t  the back of curb l e f t  
and right. Please verify tha t  t h i s  sz r i l l  a lso 
apply t o  the connector pipes. 

E. Please address how the contractor w i l l  p r -  
f o m  the proposed grading work for roaSrsi& 
channels and the inlet/outlet  of culverts t o  
ensure p r o p r  functioning of drainage 
schemes. 
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Drainage Review Comments 

Phase I 

Action Taken 

I. Since ADCYT Standard No. OEJ6 ser ies  wingwalls 
with modified length/bends were proposed for  
the in le t  of box culverts, address h w  the 
t ransi t ion between 6 t o  1 and 4 t o  1 w i l l  be 
handled and provi& & t a i l s  t o  shw lim t o  
grade fran the edge of the shoulder t o  the 
back of wincjwalls. 

J. Since ADOT Standard No. (372 ser ies  wingwalls 
w i t h  modified length/knds and were proposed 
for  the out let  of box culverts, address hm 
the transition between 2 t o  1 and 3 t o  1 w i l l  
be h a ~ ~ e d  and provide de ta i l s  t o  shm hm t o  
grade fran the edge of the shoulikr t o  the 
back of wingwalls. 

R. 14ake sure tha t  s tat ions and invert  elevations 
are  called out a t  a l l  culverts in profile. 

L. Please ensure t h a t  all catch basins are shmn 
in profi le  with the ca l l  outs including sts- 
tions, invert elevations and grate eleva- 
tions. 

M. Please spc i£y  what type of level wingwalls 
are proposed as p r  XXlT Standard No. ClrJGl  
and 0 7 6 2 .  It apFars  tha t  type B level 
wingwall was proposed. 

N. Since each grouted r i p r a p  structure a t  the 
inlet/outlet  of culverts has different 
gemetry, please provide de ta i l s  for each 
side of culverts and ensure tha t  they w i l l  
function hydraulically. 

0. Please address why the h e a a ~ a l l  a s  p r  YdG 
Detail No. 501-3 was modified and proposed 
for  the multiple p i p  culverts. If the 
modification is a must, structure de ta i l s  
should be provided for each modification. 

P. Please provide calculations, hydraulic 
prformance data, s e d m t a t i o n  and scour 
analysis for culvert  design adequacy review. 
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Drainage Review Commnts 

Phase I 

Action Taken 

Q. Where earthen channels are shm~n, ca l l  out by 
note, on each sheet t o  construct these 
earthen channels. 

R. Please secure and shw temporary cons t rue  
t ion/s lop  easemnts where grading out side 
the right-of-way. 

S. Since the propsed channels and detention 
basins are not consistently offset  £ran the 
roadvay center1 ine , the horizontal alignment 
and offsets  should be calculated and 
provi&d. Without t h i s  information, h w  can 
the channel or basin te staked and 
constructed. 

T. Please call  out the beginning s ta t ion  and the 
ending s ta t ion  of channel t ransi t ions on the 
plans. 

U. Please provide channel s t a i l i t y  analysis. 
A t  a minimum, bank s t ab i l i ty  and channel 
degraiiation analysis should k p r f  ormed. 

V. A & t a i l  should be provided for  the grouted 
r i p r a p  a t  the out le t  of the catch basin 
p i p  

W. The discharges a t  the detention basins i n  
Phase I-A could not k verified a t  t h i s  time, 
due t o  limited documentation. Greiner w i l l  
try t o  verify and provide canrrents a t  a l a t e r  , 

&te. 

X. Please address the s t ab i l i ty  of the drop 
structure p r  & t a i l  Section A-A on Sheet 9 
i n  Phase I-A and provide documentation tha t  
erosion w i l l  not occur. 
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Drainage Review Cormnents 

Phase I 

Action Taken 

Y. Please ensure the quantit ies called for every 
grouted r i p r a p  structure are  correct. 
Grouted r i p r a p  should be quantified in cubic 
yards not i n  square yards a s  per grouted r i p  
rap &ta i l .  It  a p p a r s  tha t  quantit ies for  
the two foot cutoff w a l l  in all e d q s  was not 
included. 

Z. Please verify the adequacy of the side sp i l l -  
way tyFe structures p r  grouted r i p r a p  
detail. The quanti t ies  called i n  each note 
a p p a r s  t o  not include the two foot cutaff 
w a l l  in all e d ~ s .  Please verify and 
quantify in cubic-yard. 

AA. Please indicate why you are using RGRCP and 
not RCP/CSP. 

BB. Please address why a concrete apron was 
proposed for the in le  t/outle t of the multiple 
p i p  culverts, while a grouted r i p r a p  apron 
was used for box c d v e r t s  and connector 
p i p s .  

CC. Please include the cross s l o p s  for  the 
median on mase I-A plans. 

DD. Please ensure the notes for all culverts 
incluCk stat ion,  length typer size, slope, 
skew angle, discharge , hea&ater elevation 
and out le t  velocity. 

EE. Please address why f ive (5) different  typs 
of p i p s  were proposed in  Fhase I. They were 
concrete-line CMP, CMP, FGRCP, RCP and CP. 
Please verify the proposed tyFe elf p i p  sheet 
by sheet. 

FF. Please verify the volume of every detention 
basin i n  Phase I-A plans. 
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Phase I 

Action Taken 

GG. Please address hm the &tention basins were 
designed. What kind,of precautions were made 
t o  ensure tha t  the water can drain into the 
basins. 

HH. Please ensure tha t  the c lass  of 15" pipe is 
included in the callouts. 

11. Most of the proposed culverts are s m h a t  
be lw the existing wash flow l i n e  elevation. 
Please address and subnit back-up data t o  
ensure tha t  the culvert w i l l  not be s i l t e d  i n  
during mall storm events. 

JJ. Please address h w  the wingwall angles were 
determined. Can standard ADOT wincyall 
angles be used? 

KK. A legend should be included on Sheet No, 1, 

LL. Ensure tha t  the roadway is not in  conflict  
with embankment drains on McMicken Dam. 

MM. Investigate placing the fence behind the 
headwdls of the drainage structures instead 
of placing the fence across the wash where it 
could be washed out. 

NN. Verify tha t  the side channels draining t o  the 
culverts w i l l  function adequately when the 
ponding behind the culverts in  sane cases 
higher than the further invert of the 
channel. 

(17) Phase I-A, Sheet 2. 

A. Please assign a number for  each deta i l  as per 
the notes on plans. For example, grouted 
r i p r a p  deta i l  w i l l  be Detail 4.  
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Phase I 

Action Taken 

B. Typical Roadday Sections 

1. The bottcm width of the roadside channel 
should be 5' typical. There are several 
reaches tha t  have the V-shape ditch p r  
plan. 

2. Please address h w  the existing ground 
can be mtched a t  the Right-of-Way l ine  
with the typical section shmn. What i f  
the existing ground is l w e r  than the 
roackay a t  the right-hand side? What 
w i l l  the contractor do i f  the existing 
ground is higher than the existing ground 
sham a t  the left-hand side? 

3. Please address why the side s l o p  of 4 t o  
1 was proposed £ran the edge of the l e f t  
shoulder t o  the channel bottcm and then a 
side s l o p  of 3 t o  1 was proposed t o  
match the existing ground. 

4. Please ensure that  the minimum 1 foot of 
channel depth was provided throughout the 
plans. 

(18) Phase I-A, Sheet 2 (continued) 

A. Typical section box culvert. 

1. Please include end treatment for  i n l e t  
and outlet .  

2. Please indicate h w  t o  match the existing 
ground. 

B. Grate Opning Detail 

1. Please use the standard cal louts  for  the 
lO'x8' RQBC. 

2. Please verify the s tat ion of 316+36 for 
the grate o~en ing  on Sheet 34. 
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Drainage Review comments 

Phase I 

Action Taken 

3. Please verify the size of box culvert for  
the grate opening a t  Station 207+57.50 on 
Sheet 23. Please address what is the 
note " IN  4'M FIELD'. 

4. Please address what is the note 11#4 Every 
3rd Fran Top Slabn. 

5. Possibly need t o  shm additional de ta i l s  
and/or informtion in  the sections. 

(19) Rase  I-A, Sheet 3. 

A. F l w  l i n e  elevations of the propsed ditch 
are  not consistent fran plan t o  p r d i l e .  

B. Please callout the  station where high p i n t  
occurs for the median drainage. 

(20) Phase I-A, Sheet 4. 

A. Please verify the  side s l o p  adjacent t o  the  
shoul&r for the propsed north ditch. It 
a p p a r s  t o  k 4 t o  1 and not 3 t o  1. 

B. Check the 1 l ine  af the propsed south 
ditch i n  profile.  

C. Please verify the f l m  l ine  elevation shmn 
in  profile a t  Station 16+19.50 for the 3- 
50nx31" CMP. 

(21) Phase I-A, Sheet 5. 

A. Please show the mdian catch basin and the 
connector p i p  on plan and profile. 

B. Check the f l m  l i n e  of the propsed south 
ditch in prcfi le .  

C. ADOT Standard No. 072-3 wingwalls should be 
used a t  the out le t  of the 10tx3' RCBC a t  
Station 26+06.25, please verify 
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Action Taken 

D. Please verify with Sheet 6 thzt  there is no 
proposed south ditch discharging in to  the 2- 
50"x30" CMP. 

(22) Phase I-A, Sheet 6. 

A. Need a note a t  Station 30+00 for the proposed 
south ditch. Please check the f l w  l i n e  i n  
profi le  for the ditch on this sheet. 

B. Please shav the si& slopes for the proposed 
north ditch. 

C. ADOT Standard No. CW2-3 wingrlals should be 
used a t  the out let  of the 2-101x3' R B C  a t  
Station 38+84.50, please verify. 

D. AD3T Standard No. G?6-1 wingwalls should lx 
used a t  the i n l e t  of 2-101x3' RCBC a t  Station 
38+84.50, please verify. 

(23) Phase I-A, Sheet 7 .  

P.. Please shod the grate opning f o r  the c a t t l e  
crossing in the profile.  Please include 
calculations t o  ensure tha t  the EGL elevation 
w i l l  not be higher than the grate elevation. 

E. Please include the headwater elevation i n  the 
note for  the 101x8' RCBC. Verify the QlOO 
for  t h i s  culvert. 

C. Please s p c i f y  the si& s l o p s  of the 
proposed north ditch. 

(24) Phase I-A, Sheet 8. 

P.. Please shuq the &tention area i n  prof f ie .  
Please veriQ7 the volume. 

E. Please shuq the ~ t c h  basin a t  Station 38+20 
i n  profile.  
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Action Taken 

C. A nedian dike should ke ins ta l led  behind the 
on-grack catch basin a t  Stat ion 58+20. 

D. Check the inver t  elevation for  the 15" m C P  
i n  prof i le .  

(25) Phase I-A, Sheet 9. 

A. Please shm the 12" o u t l e t  pipes fo r  
&tention a reas  in the prof i le .  

B. Check the i n l e t  f l m  l i n e  for  the b x  cu lver t  
a t  Stat ion 64+87.50. The grading work is 
unclear. 

C. Check t o  ensure t h a t  no f l m s  w i l l  enter  the  
cktention area f ram the ex is t ing  wash. The 
dike elevation should be higher than the  
culver t  high water elevation. Please ensure 
t h a t  the  dikes w i l l  not wash out during the 
high f lm. 

D. The box Culvert a t  S ta t ion  67+33 does not 
conform t o  AIDT -5. Structurzd & t a i l s  
should be provided. 

E. Please s p c i f y  the grading s l o p  fo r  the  
north sick of the roadday. 

F. Please ver i fy  the volume of the &tention 
bask a t  approximte Stat ion 66+00. 

G. Shod the detention basin a t  approximate 
Stat ion 69t-00 i n  prof i le .  

(26) Phase I-A, Sheet 10. 

A. Check the inlet s t a t i on  for  the  4-101x3'. 

B. Indicate the s k e ~  angle on the box cu lver t  a t  
S ta t ion  79+21.50. 



GES JCgl KC. El21063 

I Drainage Review Comn-ents 

Action Taken 

C. Please verify that the existing wash a t  
approximte Station 79t20 w i l l  not f l m  into 
the &tention area. Check the channel f l a ~  
width between the &tention structures t o  be 
sure tha t  it w i l l  not cause a res t r ic t ion  or 
cause excessive velocities.  

D. Please indicate the bttan of the &tention 
basin elevation a t  Station 80+00. 

E. Shm the outlet  pipes of the &tention basins 
on the profile.  

F. Please ensure t h a t  the dikes a t  approximate 
Stations 7440 and 79t10 w i l l  not wash out 
during the high flaw. 

G. Please verify the grading slopes adjacent t o  
the shoulder from Station 70-140 t o  the 4- 
lO'x3' RCBC. 

(27) Phase I-A, Sheet 11. 

A. Please indicate bot tm of pond elevation a t  
Station 8040 .OO 

B. Shaw the &tention pond out le ts  in  profile.  

C. Shm h w  the median drainage between Stations 
83+40 and 87+04 w i l l  be handled. 

D. Elevation 1622 in  b t t m  right  corner of 
profi le  should be 1626. 

E. Verify the 15" RGRCP in profile. 

F. Please address why a rredian dike was not 
proposed damstream of the median catch basin 
a t  Station 83+40. 



mS J W  NO. El21063 

Drainage Review Cormnents 

Phase I 

Action Taken 

(28) Phase I-A, Sheet 12. 

A. Please provide a & t a i l  of the grouted r i p  
rap i n l e t  s t ructures .  Please include &sign 
calculations for  these structures.  

B. Check the s l o p  and inver t  elevations on RCBC 
a t  S ta t ion  99+09.75. 

C. Shcw the ou t l e t  pipe for  the  detention basin 
i n  prof i le .  

(29) Phase I-A, Sheet 13. 

A. Check the  d e t a i l  on the 5-12'x3' RCBC a t  
Stat ion 102+11 and Stat ion 106+89,50. ADC)T 
CB-5 does not apply t o  12 'x3 ' boxes, Ned  t o  
supply s t ruc tu ra l  & t a i l s .  

B. Check the  s ta t ioning of the  detention area 
near Stat ion l07+32. 

C. Check t o  ensure t h a t  no main channel f l w s  
s p i l l  in to  the cktention area a t  Stat ion 
102+11. 

D. Please ensure t h a t  the upstream &l<es of the 
&tention basins w i l l  not  wash out during the 
high flm. 

E. Shm the ou t l e t  pipes fo r  the  &tention 
basins in prof i le ,  

F. Please include the volume of the detention 
basin a d j a c ~ n t  t o  Stat ion 100+00. 

(30) Phase I-A, Sheet 14. 

PA. Check the length of the 5-12'x4' RCBC a t  
Stat ion 110+99. Wed s t r u c t u r d  & t a i l s  fo r  
t h i s  RCBC. 

B. Shm the channel located a t  62' r igh t  S ta t ion  
120+00 in the prof i le .  



Drainage Review Ccm'mnts 

Phase I 

Action Taken 

C. Shm the 12" CP ou t l e t  Eor the &tention area 
i n  the prof i le .  

D. Shm the median grate i n  the  p ro f i l e  a t  the  
c a t t l e  crossing a t  Stat ion 116i45.50. 
Include calculat ions  t o  ensure t h a t  the  HGL 
elevation a t  the cattle crossing is not 
higher than the grate  elevation. 

E. Please include the heathater elevation i n  the 
note fo r  the 101x8' RCEC. Verify the Q l O O  i n  
the note also. 

(31) Phase I-A, Sheet 15. 

A. Check elevat ions  and o f f se t s  fo r  the south 
drainage channel. 

B. Check the upstream, damstream and center l ine  
f l w  l i n e  elevations of the CMP a t  Stat ion 
127+67. 

C. Check the  f l m  l i n e  elevation of the  drzinage 
di tch a t  S ta t ions  128+28 r igh t  and 13@+00 
right.  

O. Please ver i fy  the s ize  of the  s t ructure  a t  
Stat ion 124+23. 

E. Please verilfr the  cdllout for  the south ditch 
a t  Stat ion 122+00. 

F. The ca l lou ts  fo r  the  south di tch a t  Stat ion 
120i40 a re  d i f fe ren t  from Sheet 14 t o  Sheet 
15. 

(32) Phase I-A, Sheet 16. 

PA. %m ha7 the median drainage w i l l  be handled 
frcm Sta t ion  1164-00 t o  S ta t ion  131+72.58. 

E. Please indicate  the  fl0i.i d i rect ion i n  the 
median. 



Drainage Review Corm~lents 

Phase I 

Taken 

C. Check the f l m l i n e  of the drainage channel 
right. 

(3 3 ) Phase I-A, Sheet 17. 

A. Check the f l m  l i n e  for the south drainage 
channel. 

B. Shew the detention area out let  p i p  in  the 
profile. 

C. Please incluik the design calculations for 
the grouted r i p r a p  spillways. Please ensure 
tha t  the contractor can construct these 
spillways as shmn on the plans. 

D. The stat ion for  the 3-8'x3' RCBC is  different  
£ran plan t o  profile.  

(34) Phase I-A, Sheet 18. 

A. Sha7 the mdian f l m  direction. 

B. Please check the length of the 4-36"x22" C I b P  

a t  e n t e r l i n e  Station 154+43 .SO. 

C. Shm hav the medim drainage w i l l  be handled 
on t h i s  sheet. 

(35) Phase I-A, Sheet 19. 

A. Shm7 the north drainage channel i n  the 
profile. 

B. Shm the south drainage channel in  the 
profile f ram Station 169i-00 t o  170i-00. 

C. Please shav the f1o.q 6irection i n  the medim. 

D. Please s p c i f y  the design discharqes for the 
south channel. 



E S  JaB NO. El21003 

Drainage Review (Xxnrrents 

I Phase I 

Action Taken 

(36) Phase I-A, Sheet 20. 

A Check the l e f t  drainage channel flow l ine  
t h i s  sheet. 

B. Please show the flow direction i n  the rrredian. 

C. Please callout the beginning s ta t ion  and the 
ending s ta t ion  of the south channel 
transition. 

D. Please sgecify the  &sign discharges for  the 
south channel reaches. Address the s t ab i l i ty  
of t h i s  channel. 

(37) Phase I-A, Sheet 21. 

A. Please indicate the flow direction i n  the 
median. 

B. Please explain hm the mdian drainage w i l l  
be handled f ran Station 132+65 t o  Station 
184+48. 

C. Show the bottcm of the detention area i n  the 
profile. 

D. Check the flow l ine  of the drainage channel 
a t  Station 185+90. ?he planand prafi le  do 
not agree . 

E. Please s p c i f y  the &sign discharge for  the 
propsed south channel. Address the 
s t ab i l i ty  of t h i s  channel. 

F. Please shod the design calculations for the 
grouted r i p r a p  spillways. Pleaseensure 
tha t  the a n t r a c t o r  can construct these 
spillways a s  shown on the plan. 

(38) Phase I-A, Sheet 22. 

A. Please verify the detention area stationing 
a t  191+20. 



sml VALLEY PrnJAY 

J@ NO. El21003 

Drainage Review ccnnmnts 

1 Phase I 

Action Taken 

B. Shm the &tention area out let  pipes in the 
profile.  

C. The upstream f l w  l ine  of the RCE3C a t  Station 
197+74.50 should be 1530.00 in prafi le .  

D. Please callout the centerline f l w  l ine  for 
the RCBC a t  Station 197+74.50 i n  the prcdile. 

E. Wingwall standard CW6-1 and CW2-1 are  called 
out for the RCBC a t  197+74 -50. CW6-1 is for 
r ight  angle culverts and the box is shmn a s  
skewed. W2-1 wingwalls are not for the 
outlet .  

F. A median dike should b? instal led behind the 
on-gra& catch basin a t  Station 199+50. 

G. Shm the Cktention area i n  the profi le  frcm 
Station 198+43 t o  2004-00. 

H. Provide a detai l  for any modifications t o  
ACOT -6. 

I. sfecify the s l o p  of the R B C  a t  Station 
197+74 -50. 

J. Shm the f l m  direction i n  the median, 

K. Prwide the &sign calculations for the 
grouted r i p r a p  spillways. Please ensure 
tha t  the contractor can construct these 
spillways as sham on the plans, 

(39) Phase 1-A, Sheet 23. 

A. Shm the flaw direction i n  the median. 

B. Please include the grate elevation for the 
c a t t l e  crossing. 



~. SUN VALLEY PARKWAY 

JOB NO. El21063 

Drainage Review Ccgnments 

I Phase I 

Action Taken 

C. Shw the grate opening for the cattle 
crossing in the profile. Include 
calculations to  ensure that the K;L elevation 
a t  the catt le crossing is not higher than the 
grate elevation. 

D. Need a detail for the cattle crossing for the 
w a l l  thickness of 1 2  inches with 1 0  '-15' of 
f i l l  for the 6-12Ix8' RCBC. 

E. Please .callout the enter l ine station flow 
line i n ,  the profile for the catt le crossing. 

F. Shw the &tention area outlets i n  the 
prof ile. 

G. Please verify the volume of 16.87 ac-ft for 
the &tention basin. 

H. Shcw the design calculations for the grouted 
r i p r a p  spillways. Please ensure that the 
contractor can construct these spillways as 
sham on the plans. 

(40) Phase I-Ar Sheet 24. 

A. Please shm the flckr direction for the median 
drainage. 

B. Need a callout for the north ditch a t  Station 
220-1-00 as Fer Sheet 25. Please shm this 
ditch in  profile. 

C. Please spc i fy  the b t t m  width of the 
propsed north and south ditch. 

(41) Phase I-Ar Sheet 25. 

A. Please shaw the f l w  direction of the median 
drainage. 

B. Please spc i fy  the south side s l o ~ e  for the 
propsed north ditch. Check the f l m  line i n  
profile. 



SUN VALLEY PAFWJAY 

(33s JOB NO. El21063 

Drainage Review Commnts 

Phase I 

Action Taken 

C. Please specify the &sign discharge for the 
proposed south channel. 

D. Need a callout for the north ditch a t  Station 
230+00 a s  per Sheet 26. 

(42) Phase I-A, Sheet 26. 

A. Please shw the flow direction for  the median 
drainage . 

B. Please verify the side s l o p s  of 4 t o  1 shown 
on the plans for the north ditch a t  
approximate Station 232+20 and Station 
234+50. Shm t h i s  ditch in p r d i l e .  

C. Please show the south ditch i n  profile. 

D. Please address wky the dike was not propsed 
downstream of the mdian catch basin a t  
Station 238+50. Shm the p i p  slope for the 
15" connector pipe. 

E. Please verify "Q100=528'" i n  the note for the 
3-8'x3' RCBC a t  Station 236+72.50. 

F. Please verify the drawing for  the 3-8'x3' 
RCBC on the plan. Also, verify the box 
culvert  shmn i n  profi le  a t  Station 
236+72 -50. The length for t h i s  box culvert  
may k 186 L.F. 

(43) Phase I-A, Sheet 27. 

A. Please shw the f l w  direction for  the median 
cirainage . 

B. Please callout the  keginning stat ion and the 
ending stat ion of channel b t t m  transi t ions 
i n  t h i s  sheet. 

C. Please specify the &sign discharges for  the 
proposed channel reaches. 



SUh' VALLEY PARKHAY 

JCB NO. El21063 

Drainage Review clxnn-ents 

Phase I 

Action Taken 

D. Please prwick  &sign calculations for the 
grouted r i p r a p  spillway. 

E. Please shm the &tention basin in profile.  

F. Please address the  design fo r  the  median 
drainage £ran Station 238t-50 t o  Stat ion 
241i-00. 

(44) Phase I-A, Sheet 28. 

A. Please &w the  f l w  direct ion f o r  the median 
drainage. 

B. !there is no bank protection provided a t  the 
upstream sick of the &tention basin where a 
4-101x4' RCBC is proposed. Please ensure the  
dike w i l l  not  be wahed out during a high 
f l w  . 

C. Please cal lout  the centerline s ta t ion  f l w  
l i n e  of the RCBC a t  Stat ion 254+82 -50. 

(45) Phase I-A, Sheet 29. 

A. Please provide the s t ructural  &tails fo r  the 
6-12'x6' RCBC a t  Station 260+98.50. 

B. Plecse s h w  the f l m  direct ion f o r  the median 
6rainage. 

C. Please address why the dike was not proposed 
damstream of the median catch basin a t  
Stat ion 269+65. 

D. Please include the  pipe slope i n  the note fo r  
the 15" connector pipe. 

E. Please s p c i f y  the bttan width for the 
proposed ditch.  



SUN V?LLEY PARKWAY 

GZS JCB NO. El21063 

Drainage Review (2cnurents 

Phase I 

Action Taken 

(46) Phase I-Ar Sheet 30. 

A. Please verify the grading s l o p  of 4 t o  1 
sham on the plans a t  the north side of the 
roadmy. 

B. Please s p c i f y  the &sign discharges for  the 
propsed channel reaches. Address the 
s t ab i l i ty  of t h i s  channel. 

C. Please include the design calculations of the 
grouted r i p  rap protection for  the ear then 
channel a t  approximte Station 273+35. 
Provide notes t o  ensure tha t  the grouted r i p  
rap protection can be constructed. 

D. The o f f se t s  for  the propsed ditch a t  Station 
270tO0 were different  £ran Sheet 29 t o  Sheet 
30r please verify. 

E. Please callout the beginning s ta t ion  and the 
ending s ta t ion  o£ channel t ransi t ion on t h i s  
sheet. 

(47) Phase I-A, Sheet 31. 

A. Please callout the bottan width for  the 
propsed ditch. 

B. Please shaw hm the ditch ties in to  existing 
ground a t  approximte Station 287+80 RT. 

(48) Phase I-Ar Sheet 32. 

A. Please v c i f y  the bottan width for  the 
propsed north ditch. Verify cross slopes of 
t h i s  ditch on the plan. 

B. Please specify the &sign discharges for the 
proposed south &annel reaches. Address the 
s t a b i l i t y  of t h i s  channel. 



sm7 VALLEY PrnJAY 

(3% JaB NO. El21063 

Drainage Review Camrrents 

Phase I 

Action Taken 

C. Please address what is proposed for the 
median drainage between Station 270+00 and 
Station 291+68. 

D. Please callout the beginning s ta t ion  and the 
ending stat ion of channel on t h i s  sheet. 

E. Please s p c i f y  for  the contractor t o  "grade 
t o  drain" for the channel a t  approximte 
Station 297+00 LT. 

(49) Phase I-A, Sheet 33. 

A. Please verify the cross s l o p  of pavement on 
the plan a t  approximte Station 302+30. 

B. Please s ~ e c i f y  the design discharge for  the 
proposed south earthen channel. Address the 
s t a b i l i t y  of the proposed channel. 

(50) Phase I-A, Sheet 34. 

A. Please show the grate opening a t  Station 
316+36.50 i n  pr af i le .  I n c l u e  calculations 
t o  ensure tha t  the HGL elevation a t  the 
cattle crossing is not higher than the grate 
elevation. 

B. Please s p c i f y  the side s l o p s  and bottan 
width for  the proposed south ditch. 

C. Please shw the grading s l o p s  for  the 
proposed south channel between Station 31840 
and Station 319+50. 

(51) Phase I-A, Sheet 35. 

A. Show the proposed north ditch i n  profile. 
Please specify the side slopes and b t t m  
width of t h i s  ditch. 

B. Shw the bttan width of the proposed south 
ditch. 



(23s JOB NO. El21063 

Drainage Review Camments 

Phase I 

Action Taken 

C. Please address why the dike was not proposed 
dwnstream af the median catch basin a t  
Station 326+35. 

D. Please verify the s tat ion of the 29"x18" CMP 
sham i n  prafile.  

(52) Phase I-A, Sheet 36. 

A. Please show the flow direction for  the median 
drainage. 

B. Check the flow l i n e  for  the proposed ditch i n  
prafile.  

C. Please s p c i f y  the side s l o p s  of the 
proposed north ditch. Callout the bottan 
width of the ditch. 

D. Please include the  bottan width of the south 
ditch. 

(53) Phase I-A, Sheet 37. 

A. Please show the flow direction and the 
s ta t ion  af high point for the median 
drainage . 

B. Please verify the length of the eas t  wingwall 
a t  the out le t  of the 2-10tx8' RCBC. 

C. Check the flow l i n e  for  the proposed ditch i n  
profi le  . 

D. Please verify the p i  length for  the 2- 
43"x27" CEIP. 

(54) Phase I-A, Sheet 38. 

A. Please show the f l m  direction fo r  the median 
drainage. Address the &sign for  the median 
drainage &tween approximate Station 343+00 
and Station 354t-51. 



SUl4 VALLEY PARKWAY 

QZS JCB NO. E1210t'3 

Drainage Review Ccmm?nts 

Phase I 

Action Taken 

B. Please verify all notes for the 2-5011x31" CMP 
on the plans. For example, the length and 
skew angle sham cannot obtain the stationing 
values for  the i n l e t  and the outlet .  

C. Please verify the note for the south ditch a t  
Station 360+00 with Sheet 39. 

D. Please &eck the flcw l ine  for the proposed 
ditch i n  profile.  

(55) Phase I-A, Sheet 39. 

A. Please &cw the flcw direction fo r  the median 
cirainage . 

B. Please address why a side s l o ~  of 2 t o  1 was 
proposed for  the south ditch f ran Station 
356+00 t o  Station 363+50. Shw the side 
.slow transi t ion ktween 2 t o  1 and 4 t o  1. 
Also, provide the bank s t a b i l i t y  analysis a t  
the si& s l o p  of 2 t o  1. 

C. Please incl  u& a detai l  for the modified ADOT 
Stanhrd  No. PH-15 heackalls a t  each end of 
the72"CMP. Please incluCkpipe s l o p  i n  
the note for  t h i s  pipe. Shcw and verify the 
invert  elevations i n  profile. 

D. Check the f l w  l i n e  for the proposed south 
ditch i n  profile.  

(56) Phase I-B, Sheet 2. 

A. D e t a i l  1 

1. Please ensure tha t  the contractor w i l l  
knm t o  construct the l e f t  drainage 
channel frcxn approximate Station 
421+37.62 t o  Station 453+17. 

2. Please ensure tha t  the minimum depth of 
one (1 I )  foot for the drainage cfiannel is 
achieved. 



SUN VALLEY PARKWP.Y 

Creiner G3S JC%3 NO. E2.21063 

Drainage Review Ccmuents 

Phase I 

Action Taken 

B. Detail 2 

1. Please address what is the grading s l o p  
the contractor w i l l  use for the l e f t  of 
the roa&ay, while there is no channel 
proposed. 

2. Please ensure tha t  the contractor w i l l  
knw h w  t o  construct the r ight  drainage 
channel. (No channel shmn. ) 

(57) Phase I-B, Sheet 3. 

A. Please check the slope on the  pipe a t  Station 
379+85. 

B. Please check the  s tat ion callout a t  the inlet 
of the 29"x18" CMP a t  Station 374+88. 

C. Please inclu& the station, discharge and 
hea-ter elevation in the note for each 
culvert. 

D. Verify the shoulder slope direction sham a t  
Station 370+10 RT. 

(58) Phase I-B, Sheet 4. 

A. Please check the  d l o u t  a t  Station 385+00 
for  an ADYT C-15.30 with a concrete apron. 
Is the  concrete apron correct? 

B. Please specify the bttan width for the 
proposed channel. 

C. Please address why the dike was not proposed 
damstream of the median catch basin a t  
Station 381+43. 

D. Need a callout for  the propsed channel a t  
Station 390+00 RT. 



SUN m L E Y  PARKWAY 

GES JOe NO. El21063 

Drainage Review Comments 

Phase I 

Action Taken 

(59) Phase I-B, Sheet 5. 

A. Please reference & t a i l  10 of Sheet 2 for  
grouted r i p r a p  on the 15" FGRCP a t  Station 
392+60. 

B. Please s p c i f y  the side s l o p s  for  the 
proposed north and south channels. 

C. Need a callout for the propsed channel a t  
Station 390+00 RT. 

(60) Phase I-B, Sheet 6. 

A. The cdllout for r i p r a p  a t  68.5' LT Station 
400+20 is not consistent with the callout for  
the  r i p r a p  elsewhere i n  the plans. This 
needs t o  be revised. 

B. Please check the pipe slope for  the 18" RGRCP 
a t  Station 407+80. 

C. Please address why the dike was not proposed 
d m s t r e m  af the median catch basin a t  
Station 407+80. 

D. Please show the nedian catch basin and the 
18" RGEP in  prafile.  

E. Please s p c i f y  the bottcm width for the 
proposed north channel. 

F. Please s p c i f y  the grading s l o p  for the 
e m b m b n t  a t  the south side of the roalkay. 

G. Please ensure the water w i l l  not break out 
and inunh te  the roahay a t  approximte 
Station 408+20 RT. 

(61) Phase I-B, Sheet 7. 

A. Need cal louts  a t  Station 420+00 for  the north 
and south channels. 



SUN VALLEY PARKWAY 

GES JCB NO. El21063 

~ Drainage Review Cements 

I Phase I 

Action Taken 

B. Please address why the dike was not proposed 
damstream of the mdian catch basin a t  
Station 419+26.47. 

C. Please show the median catch basin and the 
18" IMZCP in prafile.  

(62) Phase I-B, Sheet 8. 

A. Need cal louts  a t  Station 420+00 for  the north 
and south channels. 

B. Please s p c i f y  the side s l o p s  of the south 
channel. 

(63) Phase I-B, Sheet 9. 

A. Please callout the channel side slopes. 

B. Please specify the b o t t ~ n  width of the south 
channel. 

C. Please verify tha t  removing the ditch and 
dike a t  approximte Station 437-l-00 w i l l  not 
adversely impact the roa&ay or property 
upstream or damstream 

(64) Phase I-B, Sheet 10. 

A. The channel elevations a t  Station 450+00 are 
not consistent between the plans and the 
profile.  

B. Please callout the  channel side s l o p s .  

C. Please address why the dike was not proposed 
downstream of the median catch basin a t  
Station 442+39.03. 

D. Please show the n ~ d i a n  catch basin i n  
profile.  



G S  JQB NO. El21063 

Drainage Review Camments 

Phase I 

Action Taken 

E. Please address the design for  the median 
drainage from Stat ion 442+40 t o  Stat ion 
443+85. 

F. Please ensure t h a t  the &sign of the  proposed 
channels in the cu t  areas,  which cover mst 
of Sheets 8-10, a r e  akqua te  t o  prevent any 
break-outs i n to  the roahay.  

(65) Phase I-E, Sheet 11. 

A. Please ver i fy  t he  f l m  l i n e  elevations a t  
Stat ion 450+00 fo r  the north and south 
channels on Sheet 10. 

B. Please s p c i f y  the  b o t t m  width f o r  the  north 
and south channels. 

C. Please address why the north s ide  s l o p  of 3 
t o  1 was proposed fo r  the north channel. 

D. Please ver i fy  t h a t  removing the  di tch and 
dike a t  approximte Stat ion 450+50 w i l l  not  
adversely impact the roahay  or p r o p r t y  
upstream or damstream. 

(66) Phase I-B, Sheet 12. 

Please shm the mdian  catch basin and the  15" 
RGRCP in profile.  

(67) Phase I-B, Sheet 13. 

A. The southwest wingwall on the double 10'xlO1 
RCBC is not drawn t o  the dimnsion in the 
cal lout .  

B. Delineate the  100-year floodplain and 
investigate the need for  slope paving t o  
protect  the r o a h a y  ernb&.ent near the  b x  
culvert .  



SUN WLLEY PAFR,IIAY 

QZS JOB NO. El21063 

Drainage Review Commnts 

Phase I 

Action Taken 

C. 404 ~ e r m i t t i n g  w i l l  be required for 
construction in t h i s  area. 

D. Please shw that an equal amount of borrw is 
being excavated from the basin t o  compnsate 
for  the placerrent of the roa&ay f i l l .  

E. Please label 11cMicken Dam and Trilby Wash. 

F. Please include the s tat ion,  discharge and 
headwater elevation i n  the callout for the 2- 
10'10' RCBC. 

G. Please callout the s tat ion of high p i n t  for  
the mdian drainage. 

(68) Phase I-B, Sheet 14. 

A. Please verify tha t  rmoving the ditch a d  
dike a t  approximte Station 489+20 w i l l  not 
adversely impact the roarhay or p r o p r t y  
upstream or damstream. 

B. Please address why the cXke was not proposed 
damstream of the ~ d i a n  catch basin a t  
Station 485+24. 

C, Please shod the mdian catch basin in  
profile.  

D. Please address the design for the median 
drainage from Station 485+24 t o  Station 
4 86+71. 

E. Please callout the s tat ions and offse ts  for  
the t ransi t ion of grading s l o p s  a t  the north 
and south of the roahay. 

(69) Phase I-B, Sheet 15. 

A. hked additional information on canal 
crossing. 



SUN VALLEY P m m  

(33s JCB NO. El21063 

Drainage Review Corrmnt s 

Phase I 

Action Taken 

B. Verify the & t a i l  numbers in  all ca l lou ts  for  
s ingle  curb, ribbon curb and curb 
t ransi t ions.  

C. Please s p c i f y  the grading works adjacent t o  
the shoulders. 

D. Please address the  design for  the pavement 
drainage heading east a t  the end af t h i s  
project.  




