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8 ' CRITERIA. REPWENCES AND P R O C ~ D ~ E  FOR HYDROLOGIC qESIGN OP EARTH DAMS 
1 1  

sas~eca I CRITERIA I REFERENCES 

I I! 

C l a s s  ( a )  s t r u c t u r e s  l o c a t e d  i n  r u r a l  or a ~ r i c u l t u r a l  a r e a s  vhere 
f a i l u r e  may damage form b u i l d i n % s ,  a g r i c u l t u r a l  l a n d s ,  or  tam- 
s h i p  or coun ty  roads. 

C l a s s  (b) s t r u c t u r e 8  l o c a t e d  i n  p redominan t ly  r u r a l  or  a g r i c u l -  
t u r a l  areas where  f a i l u r e  m y  dnmage i s o l a t e d  homes, mein h igh-  
ways. or  minor r a i l r o a d s  or cause i n t e r r u p t i o n  of use or s e r v i c e  
o f  r r l e t l v e l y  impor tan t  p u b l i c  u t i l i t i e s .  

C l a s s  ( c )  s t r u c t u r e s  l o c a t e d  where f a i l u r e  may cause l o s s  of 
I i f c ,  serious damage t o  home. i n d u s t r i a l  o r  commercial  b u i l d i n g s ,  
o r  impor tan t  p u b l i c  u t i l i t i e s .  

S e c t i c n  B, SCS Engineer ing  Memo 27 
(Rev.) 3 /19 /65 ,  E a r t h  Dams. 

Hydrol.ogy o f  Sp i l lway  Design Small  
s t r u c t u r e s  - Limi ted  Da ta ,  by H. 0. 
ogrosky ,  Hay 1964, ASCE J o u r n a l  
Hydrairl ics Div i s ion .  

January 1. 1970 

Foo tno tes  -- 

1/ S t r u c t u r e s  i n v o l v i n g  i n d u s t r i a l  of mun- - 
i c i p a l  w a t e r  w i l l  use c r i t e r i a  equiva- 
l e n t  t o  t h a t  f o r  c l a s s  (b) o r  (c) de- 
  ending on s i t e  c o n d i t i o n s .  C r i t e r i a  
approach ing  t h a t  f o r  c l a s s  (b) w i l l  be  
u s e d  when t h e  s t o r a g e  i n v o l v e s  w a t e r  
f o r  a g r i c u l t u r a l  use  or  r e c r e a t i o n .  

2/ Pi00 = 100 y e a r  precipitation. 
31 PME = probab le  maxirlum p r e c i p i t a t i o n .  - 
41 Eaua t ions  can be useo f o r  any s to rm . . 

d u r a t i o n .  
5 /  Chapte r  r e f e r e n c e s  a r e  found i n  Na t iona l  - Enpr.  llandbook, S e c t i o n  4 ,  P a r t  I ,  SCS. 
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. , - . . I - . . .  , I - -  - ,,a"-C I S e c t i o n  F, SCS Engr. Memo 27 (Rev . ) .  one o f  t h e  f o l l o w i n g  p rocedures  i s  S u i t -  

SCS Techn ica l  'elease 12 ,  P rocedure  Sediment 
S t o r a p e  Requirements f a r  Rese rvo i r s ,  
J a n u a r y  1968. 
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o f  s t r u c t u r e .  u s u a l l y  100 y r s .  

I I "  
, , \ ,  I 3.1 I i",) I 

6 i i r  P ~ ~ ~ + . ~ ~ ( P , ~ I ~ - P ~ ~ ~ )  41  Same as wi thou t  s t r u c t u r e  bu t  
no t  l e s s  than  c r i t c r i a  f o r  
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SECTIOr4 - I  - CONSTRUCTIOId MATERIALS 

1.01 PORTLAND CEII.1ENT COfICRETE 

1.01 . I  General : 

Concrete consist ing of Portland Cement, concrete aggregate, 
sand and water wil l  be designated by a  symbol consis t ing of 
a  number, a  l e t t e r ,  and a  number. The f i r s t  number wil l  be 
the number of sacks of cement per cubic yard ,  the l e t t e r  
the grading of the aggregate, and the l a s t  number the com- 
pressive strength a t  28 days. A sack of cement sha l l  be de- 
f ined as 94 pounds. 

1.01.1.1 Concrete Classes 

Structural  Concrete sha l l  be 6.0-B-3000 and bedding concrete 
shal l  be 5.0-B-2000, concrete cemented r iprap sha l l  be 
5.0-C-2000. Compressive s t rength  t e s t  shal l  be performed 
in accordance with ASTFl C-39. 

1.01.2 Portland Cement: 

All cement t o  be used o r  furnished shal l  be Type 11, Portland 
Cement, conforming t o  ASTM C-150. The Contractor sha l l  fur-  
nish a  c e r t i f i c a t e  of compliance signed by the manufacturer 
ident i fy ing the cement and s t a t i n g  t ha t  the cement delivered 
conforms with ASTM C-150. The cost  o f  furnishing c e r t i f i e d  
cement sha l l  be considered as included in the Contract Bid 
Pr ice .  

Cement shal l  be stored in such a  manner as t o  permit ready 
access f o r  the purpose of inspection and sampling, and s u i t -  
ably protected against  contamination o r  moisture. Should any 
cement delivered show evidence of contamination, o r  be other- 
wise unsuitable,  the Engineer may require t h a t  i t  be removed 
from the s i t e .  

All Portland Cement used in concrete f o r  any individual s t ruc -  
tu re  shal l  be of the same brand and type unless otherwise 
approved by the Engineer. 

Low a lka l i  cement shal l  conform to  the requirements f o r  Port- 
land Cement as specif ied in ASTN C-150; and, in addi t ion,  
shal l  contain not more than 0.60 percent bv weight of to ta l  
a1 kal i  calculated a t  sodium oxide, including a1 1 sodium oxide 
plus 0.658 of a l l  potassium oxide. 



1.01.3 Aggregates : 

Aggregates sha l l  be sand and concrete aggregates conforming 
t o  the requirements prescribed in Subsection 200-1 of Standard 
Specif ica t ions  fo r  Public Works Construction, 1970 Edition, 
and shal l  be approved by the Engineer pr ior  t o  use. They sha l l  
meet the  grading requirements of t h i s  subsection. 

Methods of handling materials  r esu l t ing  in segregation,  de- 
gradation o r  the combining of materials  which r e su l t s  in any 
s tockpi le  f a i l i n g  t o  meet spec i f i ca t ions ,  sha l l  not be per- 
mi t t e d .  

Aggregates which a re  found t o  have a s i l i ca - re leased  t o  a l k a l i -  
reduced r a t i o  greater  than one, when tes ted  i n  accordance w i t h  
ASTM C-289 may be used only w i t h  approval by the  Engineer and 
provided low-alkali cement i s  used. No addit ional  allowance 
wi l l  be made f o r  the use of low-alkali cement. 

1.01.4 Combined Aggregate Gradings: 

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

COMBINED GRADINGS FOR PORTLAND CEMENT CONCRETE 

P E R C E N T A G E  PASSING SIEVES 

Sieve 
Si ze 

Grading 
A 

Grading 
B 

1.01.5 Water: 

Gradi ng 
C - 

Grading 
D - 

Grading 
E - 

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



days of more than 5% compared t o  r e su l t s  obtained w i t h  d is -  
t i l l e d  water. 

In conventionally reinforced concrete work, water sha l l  not 
contain more than 1,000 ppm of chloride calcula ted as C1, nor 
more than 1,000 ppm of su l f a t e s  calculated as SO. 

In non-reinforced concrete work, water sha l l  not contain more 
than 2,000 ppm of chloride calculated as C1, nor more than 
1,500 ppm of su l f a t e s  calculated as SO4. 

Admixtures: 

No admixture of any type shal l  be used unless authorized by 
the Engineer. When an admixture i s  permitted i t  sha l l  be 
measured accurately i n to  each batch or load in l iqu id  form by 
a mechanical dispensing device and method approved by the 
Engineer. 

When an a i r -ent ra ining agent i s  used i t  wi l l  be l imited t o  the 
extent  t ha t  the amount of entrained a i r  by volume sha l l  not 
exceed 6 % ,  and the mix sha l l  be redesigned t o  ad jus t  t o  y i e ld .  

1.01.6.1 Accelerator: 

Use of CaC1 ( ~ a l  c i  um ~ h l  oride) wi 11 not be permitted. 

1,01.7 Mixing: 

Machine mixing wil l  be required in a l l  cases o ther  than in which 
i t  would obviously prove t o  be impractical ,  in which event hand 
mixing wi l l  be permitted. 

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

All concrete mixers sha l l  be of such design and construction 
and so operated t o  provide a thoroughly and properly mixed 
concrete in which the ingredients a r e  uniformly d i s t r ibu ted .  

1.01.8 Concrete Consistency: 

The amount of water added a t  the mixer shal l  be regulated t o  
take i n t o  account the f r e e  water in the aggregates. Free water 
i s  defined as the t o t a l  water minus the water absorbed by the  
aggregate in a sa tura ted surface-dry condition. 

The amount of water used in the mixture sha l l  not exceed the  
minimum amount necessary t o  permit pract ica l  pl acement and 



consolidation of the concrete,  and unless otherwise authorized 
b y  the Engineer shal l  be t h a t  required t o  produce concrete 
with a slump within the range shown as nominal in the follow- 
ing t ab le :  

Type of Work -- 
NOMINAL SLUMP MAXIMUM SLUMP 

(inches) ( inches) 

idon-reinforced Concrete 0-3 
Reinforced Concrete Structures 

Heavy Sections 0-3 
Thin Sections 0-4 

The concrete used i n  the work sha l l  not have a slump grea te r  
than t h a t  shown as maximum above, nor a f r e e  water content 
greater  than 312 pounds per cubic yard of concrete. 

When adverse o r  d i f f i c u l t  conditions a f f ec t  the placement of 
concrete,  the Engineer may authorize a greater  slump t o  be 
used, both the  water and cement a re  increased. 

Water sha l l  be added a t  a  r a t i o  not t o  exceed 30 pounds per 
sack of added cement per cubic yard of concrete, and such addi- 
t ional  water and cement sha l l  be a t  the Contractor ' s  expense. 

The consistency of concrete sha l l  be determined in accordance 
with ASTI4 C-143. 

I f  slump t e s t s  of individual samples taken a t  approximately the 
1/4 and 3/4 points of the discharge d i f f e r  by more i!lan two 
inches (Z" ) ,  the mixer wil l  not be acceptable f o r  fu r the r  use 
un t i l  the condition i s  corrected.  

1.01.9 Transi t  Mixers : 

The type,  capaci ty ,  and manner of operation of the mixing and 
transport ing equipment f o r  ready-mix concrete sha l l  conform t o  
the current  "Standards f o r  Operation of Truck Mixers and Agi- 
t a t o r s  of the National Ready-Mixed Concrete Association" and 
the "Truck Mixer and Agitators Standards of the Truck T'lixer Manu- 
fac tu re r s  Bureau". Transi t  mix concrete trucks sha l l  be equipped 
w i t h  an autoniatic device f o r  recording the number o f  revolu- 
t ions  of the drum during the mixing period. Each mixer and 
ag i t a t o r  sha l l  have attached there to  in a prominent place, a  metal 
p l a t e ,  or  p l a t e s ,  ins ta l l ed  by the nlanufacturer on which i s  
p la inly  marked the capacity of the drum in terms of the volume 
of niixed concrete and the speed of ro ta t ion f o r  the ag i t a t ing  
and mixing speeds of the mixing drum or blades. 

Each mixer sha l l  have an iden t i f i ca t ion  number painted on the 



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

The total  volume of materials introduced into the mixer 
shall  not exceed the manufacturer's guaranteed mixing capacity. 
If the concrete so mixed does not meet the uniformity re- 
quirements of th i s  subsection, the amount of materials charged 
into the mixer shall  be reduced. 

The drum of the mixer shall  be completely emptied of any 
previously mixed load. The proper proportions of aggregate, 
cement, and water for  each load of concrete shall  be placed in 
the mixer and shall  be mixed therein for  not less  than 70 nor 
mor than 100 revolutions of the drum or blades a t  the speed 
designated by the manufacturer of the equipment as mixing 
speed. Additional revolutions of the drum shall  be a t  the speed 
designated by the manufacturer of the equipment as agitating 
speed. The revolving of the drum shall  be continuous until the 
concrete i s  completely emptied from the drum. 

When concrete i s  being placed for  concrete s t ructures ,  a l l  
wash water shall  be emptied from the mixer before any por- 
tion of the succeeding load i s  placed therein. For a l l  other 
work, the mixer shall  be empty or may carry 10 gallons of 
water in the drum. Adequate control of ready-mixed concrete 
will normally require the additional water to  be added and 
mixed into the batch a t  the point of discharge. Water so added 
shall  be mixed into the load for  a minimum mixing time of 
three (3 )  minutes. Water shall not be added to the load dur- 
ing t r a n s i t .  

The total  elapsed time between the addition of water a t  the 
batch plant and discharging the completed mix shall  n o t  ex- 
ceed 90 minutes. Under conditions contributing to  quick se t t ing ,  
the total  elapse time permitted may be reduced by the Engineer. 

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

Name of Vendor 
Name of Contractor 
Number of Cubic Yards in the Load 
Actual Meights of Cement and of each Size of Aggregate 
Amount of Water Added a t  the Plant 
Amount of Water in the Aggregate 
Brand and Type of Cement 
Brand and Amount of Admixture 
Time and Date of Batching 



Space sha l l  be provided on the c e r t i f i c a t e  so t ha t  amount 
of water added on the job may be indicated.  

1 .01.10 Hand Mixing: 

Hand-mixing concrete shal l  be mixed on a water-t ight  p la t -  
form, or  in a mortar box in batches not t o  exceed 1/3 cubic 
yards each. 

The aggregates sha l l  f i r s t  be spread in a uniform layer over 
which the required quanti ty of cement sha l l  be evenly dis-  
t r ibu ted .  The e n t i r e  batch shal l  be turned w i t h  shovels 
un t i l  the ingredients a re  thoroughly blended before adding 
the water. After adding the proper amount of water ,  the 
batch shal l  again be turned w i t h  shovels unt i l  a uniform con- 
s is tency i s  obtained. Methods of hand mixing which allow 
the loss of mixing water shal l  not be permitted. 



C U R I N G  COMPOUND ( F O R  - Concrete) 

General : 

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

Unless otherwise specified the compound shall  be Type 2 .  

STEEL REINFORCEMENT - FOR CONCRETE 

General : 

Reinforcing s teel  shall  be ei ther  Grade 40 or Grade 60 
b i l l e t  s teel  conforming t o  ASTFI A-615. Varying grades shall  
n o t  be used interchangingly in structures.  

Steel bending processes shall  conform to the requirement of 
ACI-318. 

Bending or straightening .shall be accomplished so that  the 
s teel  will not be damaged. Kinked bars shall  not be used. 

Tie Wires: -- 

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

CEMENT MORTAR -- SEAL FOR JOINTS - IN C O N C R E T E  PIPE 

General : 

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

Mortar shall be used as soon as possible a f t e r  mixing and 
shall  show no vis ible  signs of set t ing prior t o  use. Re- 
tempering of mortar will not be permitted. 

Cement : 

Cement shall conform to the requirements of Subsection 3.01.2 
of these specifications.  

Sand: 

Sand shall  conform to  the requirements of Subsection 3.01.3. 



In proportioning the sand i t  shal l  be measured loose (without 
shaking or compacting) in measuring boxes o r  other su i t ab l e  
containers of known capacity . 

1.04.4 Water: 

Water sha l l  conform to  the requirements of Subsection 3.01.5 
of these spec i f i ca t ions .  

1.04.5 Admixtures : 

No admixture shal l  be used in mortar unless otherwise speci f ied  
o r  approved by the Engineer. 

1.05 REINFORCED CONCRETE PIPE 

General : 

The reinforced concrete pipe t o  be used f o r  the principal 
spillway conduit sha l l  be designed t o  withstand external 
loads due t o  the dam embankment and in ternal  loads due t o  
hydrostat ic pressure of 25 pounds per square inch and sha l l  
conform t o  requirements of ASTM-C-361. The Contractor sha l l  
submit manufacturer 's design calcula t ions  t o  the Engineer 
f o r  approval. 

Steel  Reinforcement : 

The s t e e l  reinforcement shal l  conform to  the requirements of 
the spec i f i ca t ions  c i t ed  i n  Section 3.04 fo r  the  speci f ied  
type of pipe. 

Jo in t s  : 

The pipe j o in t s  sha l l  be of the  be1 1 and spigot  type and 
shal l  incorporate a posi t ive  groove in the spigot  t o  contain 
the gasket. The groove shal l  be so proportioned as t o  pre- 
vent the displacement of the gasket by the action of e i t he r  
in ternal  o r  external pressures.  

1.05.4 Gaskets : 

The cross-sectional  diameter of the gaskets sha l l  conform 
to  the pipe manufacturer's recommendation f o r  the type 
and s i z e  of the pipe furnished.  

1.05.5 Narki ng: 

All pipe sections sha l l  be marked by the manufacturer with 
the manufacturer 's name and trademark, the  date  of manu- 
fac tu re ,  the nominal s i z e ,  design head, and design external 
1 oad. 



ROCK FOR CEIIENTED RIP-RAP CONSTRUCTION -- 

1.06.1 General Requirements: 

Native rock shall  be used in the construction of permanent 
works. The rock s ize gradation shall be 18" maximum dim- 
ensions for  the larger rocks and 1" minimum dimensions for 
the leas t  gradation. Individual rock fragments shall  be 
angular, sound, durable, hard, resis tant  to  abrasion and 
free from 1 aminations , weak cleavages , and undesirable 
weathbring, leaching, exfoliation, and slaking tendencies. 
I t  shall be of such character that  i t  will not disintegrate 
from the action of a i r ,  water, or the conditions to  be met 
in handling and placing. All material shall  be clean and 
free from delerious impurities, including a1 kal i , earth,  
clay, refuse, and undesirable coatings. 



SECTION I1 - CONSTRUCTION METHODS - 

2.01 CLEARING AIJD GRUBBING 

2.01.1 General : 

This work shall  consist of removing a l l  natural and a r t i f i -  
ci a1 objectionable material from the construction area as 
delineated on the plans, material s i t e s  and areas through 
which channels are to  be constructed. Clearing and grubbing 
shall  be performed in advance of grading operations and in 
accordance with the requirements herein specified. 

Marking: 

The limits of the areas t o  be cleared and grubbed will be 
marked by means of stakes,  f lags ,  t ree markings, or other 
sui table  methods. Trees and cactus t o  be l e f t  standing and 
uninjured will be designated by special markings placed on 
the trunks a t  a height of about s ix  fee t  ( 6 ' )  above the 
ground surface. 

2.01 - 3  Removal : 

All trees and cactus n o t  marked for preservation and a l l  
snags, logs, brush, stumps, shrubs, and rubbish shall  be 
removed from the within l imits of the marked areas. Unless 
otherwise specified, a l l  stumps, roots,  and root clusters 
having a diameter of one inch (1")  or larger shall  be grubbed 
out t o  a depth of a t  l eas t  two fee t  ( 2 '  ) below subgrade 
elevation for  concrete structures and one foot ( 1  ' )  below 
the natural ground surface a t  embankment s i t e s  and other 
designated areas. Trees and plants that  are not t o  be re- 
moved shall be fu l ly  protected from injury by the Contractor 
a t  his expense. 

2.01.4 Disposal : 

All material removed shall be disposed of outside of the con- 
struction area by burying or burning. The Contractor sha l l ,  
a t  his expense, obtain a l l  necessary county permits for  
burning and observe a l l  county regulations pertaining t o  b u r n -  
ing. Burning shall  be done a t  such times and in such manner 
as to  prevent the f i r e  from spreading t o  areas adjoining the 
construction area. In case burning precedes construction 
operations, the piles may be placed in the most convenient 
location on the s i t e .  Otherwise, the piles shall  be placed 
in the most convenient location a t  the side of the s i t e  and 
beyond slope l ines where they niay be burned without damage t o  



the surrounding area. No accumulation of flammable material 
shall remain on or adjacent t o  the construction s i t e .  The 
adjacent areas shall be l e f t  with a neat appearance. 

2.02 EARTHWORK,  EXCAVATION 

General : 

Earthwork for debris,  dams, and basins shall  include stripping, 
excavation, f i l l ,  backf i l l ,  grading, and disposal of excavated 
materi a1 . 

2.02.2 Stripping : 

The Contractor shall  s t r i p  a l l  top soi l  and unsuitable material 
to  a minimum of two fee t  ( 2 ' )  in depth in (1)  areas of em- 
bankments from toe of slope t o  toe of slope and, ( 2 ) ,  in 
graded channel areas from t o p  of slope to  t o p  of slope, as 
del i  neated on the plans . 
The material obtained from stripping operations shal l  be dis-  
posed of away from the s i t e  unless t e s t s  conducted by a s o i l s  
1 aboratory conclude the materi a1 i s  sui tab1 e for  embankment 
f i l l .  Suitable material shall be stockpiled a t  a location 
designated by the Engineer for  use as future embankment. 

Soil loosened below the stripping depth of two fee t  ( 2 ' )  shal l  
be compacted. Soil removed below stripping depth, unless other- 
wise directed by the Engineer, shall be replaced and compacted 
to  subgrade. All such f i l l i n g  and compacting shall  be a t  the 
Contractor's expense unless otherwise directed by the Engineer. 

Cut-Off Trench Excavation : 

The Contractor shall  excavate a minimum of two fee t  ( 2 ' )  in 
depth into cemented granular so i l s  or to  solid rock within the 
l imits of the cut-off trench as delineated on the plans as 
Zone I of embankment. Cut-off trench depth shall  be increased 
to  2'-6" minimum below bottom of principal spillway pipe with- 
in area of pipe trench. 



The final depths and extent of the cut-off trench will be 
determined in the f i e ld  by the Engineer. 

2.02.4 Basin Excavation: 

Materials obtained from the basin excavation shall  be used 
for compacted embankment f i l l s .  The Engineer will designate 
the exact l imits of basin excavation a n d  the depths thereof 
in order to  obtain material sui table  for  use in the compacted 
f i l l s .  Rocks over t\l!elve inches (12") in greatest  dimension 
will not be permitted in compacted f i l l s  and shall  be stock- 
piled for  use in grouted Rip-Rap. 

2.03 EARTHWORK, -- F I L L  A N D  EMBANKMENT 

2.03.1 General : 

Earthwork - Fil l  and embankment shall include a l l  earth f i l l s  
necessary for  construction of the project. 

2.03.2 Project Control and Testing: 

The Engineer shall act  as the Owner's representative during 
construction, shall  perform necessary observation and t e s t s  
to veri fy compl i  ance wi t h  speci f  i  cati  ons and shal l  approve 
a l l  items specified. Test procedures shall  be those out- 
lined in the 1971 Book of Standards of the American Society 
of Testing and Materials. 

2.03.2.1 Testable Embankment: 

All embankment materials in Zone I (Core) and those materials 
in Zone I 1  (Shell ) for  which accurate f i e ld  density tes t s  can 



be performed shall  be placed in horizontal l i f t s  and compacted 
t o  a minimum of 95% of maximum density. A minimum of 5 f i e ld  
density t e s t s  shall be performed for  each l i f t .  Fifty per- 
cent of the f i e l d  density t e s t s  shall  be a t  or above 97% of 
maximum density. 

For purposes of acceptance, the in-place density shall  be 
defined as that  determined in accordance with ASTM D1556, 
"Density of Soil in Place by Sand-Cone Method". Appropriate 
"Rock Correction" shall  be made to  account for the fraction 
of soi l  retained on the No. 4 sieve. During compaction the 
moisture content of the f i l l  shall be maintained within 2% 
of the optimum moisture content as determined in accordance 
with ASTM D1557, Method D .  

2.03.2.2 Non-Testable Embankment: 

Compaction of coarse embankment materials in Zone I1 (She1 1 ) 
which cannot be accurately tested by f i e ld  density t e s t s  
shall  be controlled on a minimum rolling basis as follows: 

A .  Lif ts  shall  be placed so the i r  thickness, when compacted, 
does not exceed twelve inches (12").  

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

Ti re 
Roller Roller Wheel Inflation 
Type Rating Load Pressure 

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

6 45 Ton rlin. 5-1/2 Ton Min. 90 PSI Flin. 
Each l i f t  shall be compacted with a minimum of three (3)  
passes of ro l l e r  A or f ive  (5)  passes with Roller 6 .  Other 
types of ro l le rs  can be evaluated as to  su i t ab i l i t y  and re- 
quired compactive e f fo r t  established for  those which are 
acceptable by the Engineer. 

C .  During compaction, the moisture content of the -314 frac- 
tion of the f i l l  shall be maintained within 2% of the 
optimum moisture content as determined in accordance with 

ASTM D1557, Method D .  

2.03.3 No f i l l  or embankment shall be placed until the required ex- 
cavation and preparation of the underlying foundation i s  com- 
pleted, inspected, and accepted by the Engineer. 



Before placing the materials for  the compacted f i l l s ,  
the subgrade therefor shall  be moistened, compacted and 
scar if ied in accordance with the requirements hereinafter 
s e t  forth for  subsequent layers of f i l l .  Compaction Test 
shall be taken on the subgrade a t  the location designated 
by the Engineer. Areas not having a minimum density of 
95% shall  be removed t o  a depth specified by the Engineer 
and disposed of away from the construction area. The area 
shall  then be rescar if ied,  compacted, and tested. 

2.03.4 Materials: 

A 1  1 f i  11 niaterials shal l  be obtained from required excavations 
and designated borrow areas. The selection, blending, rout- 
ing, and disposition of materials within the various f i l l s  
shall  be subject to approval by the Engineer. 

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

2.03.4.1 Zone I (Core of Dam) : -- --- 

Embankment shall be selected excavated or borrow material 
with gradations as fo l l  ows : 

Passing 6 inch square opening - 100% 
Passing No. 4 Sieve - 60-1 00% 
Passing No. 200 Sieve - 15-35% 
Plas t ic i ty  Index - 5-25% 

2.03.4.2 Zone I1 (Shell of Dam): -- --- 

Embankment shall be selected excavated or borrow material 
with gradations as fol 1 ows : 

Passing 1 2  inch square opening - 100% 
Passing 1/4 inch Sieve - 25-75% 
Passing No. 200 Sieve - 0-1 2% 
Plas t ic i ty  Indcs - 5Wlaxi mum 

Pl acenient - of Embankment: 

The Engineer niay determine the locations a t  which each load 
of f i l l  shall be placed in order t o  obtain the best possible 
blending of materials, f i l l  shall be so constructed that  the 
dis t r ibut ion of materials throughout each specified zone will 
be essent ial ly  homogeneous and free from lenses, pockets, 
s t reaks,  or layers of material differing substantially in 



texture or gradation from the surrounding material in the 
zone and shall  be placed in approximately horizontal layers 
extending the en t i re  length and width of the embankment. 
Unless otherwise specified, the elevation of the embankment 
surface shall  be increased a t  approximately the same rate  a t  
a l l  points regardless of the number of zones or types of 
material being placed. Each layer shall  be suff ic ient ly  
scar if ied a f t e r  compaction t o  provide a bond with the succeed- 
ing layer.  The top surface of each layer shall  have suf f i -  
cient crown to  provide adequate drainage for  water a t  a l l  
times during the construction period. 

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

After each layer has been spread, worked, and properly moist- 
ened, i t  shall  be compacted by approved tamping, sheepsfoot 
rol l  ers , pneumatic t i  re rol l e r ,  mechanically operated hand 
tampers, or other mechanical means acceptable to  the Engi- 
neer, t o  such extent as will produce the specified relat ive 
compaction. 

Zone I (Core) of the embankement shall be placed in l i f t s  n o t  
exceeding s ix  inches ( 6 " )  and Zone I1 (Shel l )  shall be 
placed in layers n o t  exceeding twelve inches (12") .  With 
authorization from the Engineer, where the Contractor clearly 
demonstrates that  he can a t ta in  the required re la t ive  density 
with the type of equipment being used, a greater l i f t  may 
be permitted. 

Materials placed on the f i  11 by dumping in piles or wind-rows 
shall be spread uniformly to  not more than the specified 
thickness prior to  compaction. Adjacent to structures f i l l  
shall be placed in a nianner adequate to  prevent damage to the 
structure and t o  allow the structure t o  gradually and uni- 
formly assume the backfill loads. Eackfill shall  be placed 
in layers not thicker than four inches ( 4 " )  and shall  be 



compacted by means of hand tamping, manually d i rected power 
tampers, o r  p la te  v ibra tors .  Heavy equipment, except Vibra- 
t ing  Rol lers ,  sha l l  not be operated within two f e e t  ( 2 ' )  of 
any s t r uc tu r e .  Vibrating Rollers shal l  not be operated w i t h i n  
f i ve  f e e t  ( 5 ' )  of any s t r uc tu r e .  The height of the backf i l l  
shal l  be increased a t  approximately the same r a t e  on a l l  s i de s  
of the s t r uc tu r e  d u r i n g  placement. No s t ruc tu ra l  backfi l l  
shal l  be placed p r io r  t o  inspection and approval of the 
s t ruc tu re  by the  Engineer. 

Compacted f i l l  which i s  t o  become subgrade f o r  concrete cradles ,  
spil lways,  o r  other hydraulic s t r uc tu r e s ,  sha l l  be ove r f i l l ed ,  
su f f i c i en t l y  as t o  permit the trimming thereof t o  an even and 
firm subgrade f o r  the concrete t o  be placed thereon. No 
d i r ec t  payment wil l  be made f o r  such o v e r f i l l .  Any costs  in-  
volved the re for  sha l l  be included in the pr ice  bid f o r  the 
compacted f i  11 . 
On h i l l s i d e s  the exis t ing ground shal l  be benched as the f i l l  
i s  brought u p  in layers and the material cut  sha l l  be in-  
corporated i n to  the f i l l .  Areas which are  inaccessible t o  
heavy equipment sha l l  be compacted manually. 

The passage of heavy equipment wi l l  not be allowed over cradled 
precast  conduits p r io r  t o  seven ( 7 )  days a f t e r  placement of 
the concrete cradle  and un t i l  the backf i l l  has been placed 
above the top surface of the pipe t o  a height of two f e e t  ( 2 ' ) .  

Compaction of f i l l  adjacent t o  s t ruc tu res  may begin ten (10) 
days a f t e r  placement of concrete. 

203.5.2 Removal and Rep1 acement - of Defective Fi 11 : 

Fi l l  placed a t  dens i t i e s  lower than the speci f ied  minimum 
density o r  a t  moisture contents outside the speci f ied  
acceptable range of moisture content or  otherwise not conform- 
ing t o  the requirements of the  spec i f i ca t ions  sha l l  be reworked 
t o  meet the requirements , or  removed and rep1 aced with accept- 
able f i l l .  

203.6 -- Fi l l  and Backfill  - of Channels: 

Material f o r  f i l l  and backf i l l  of channels sha l1 ,be  the same 
as embankment f i l l  f o r  Zone I described i n  Section 202.4.1 of 
these spec i f i ca t ions  and sha l l  be placed i n  l i f t s  not exceed- 
ing e igh t  inches (8")  in  depth. Each l i f t  sha l l  be compacted 
in the aforedescribed manner t o  a minimum of 95% r e l a t i ve  
density . 



Grading of unlined channels shall conform t o  the following 
to1 erances : 

A vertical  tolerance of zero above and three inches (3" )  below 
the specified grade will be allowed for  grading the channel 
bottom and the channel side slopes in both cut and f i l l .  

Regardless of the construction tolerances specified, the 
excavation and  grading shall be performed so that  the finished 
surfaces are in uniform planes with no abrupt breaks in the 
surface. 

The construction tolerances specified herein for  grading 
are solely for  purposes of f i e ld  control. 

Slope Treatment: 

After completion of embankment the side slopes of the dam 
shall be graded and compacted t o  a  uniform surface. Should 
the Contractor maintain uniform surfaces during the embank- 
ment process and with the approval of the Engineer additional 
grading and compaction may not be required. 

2.04 CEMENTED RIP-RAP : 

General : 

Cemented Rip-Rap for  bank protection shall  consist of native 
rock rip-rap covered with Class 5.-C-2000 concrete construct- 
ed in accordance with these specifications and drawings a t  
the designated locations and a t  other locations as may be 
directed by the Engineer. Sub-grade and forming shall  be in- 
spected and approved prior t o  any placement of cemented rip- 
rap. 

2.04.2 Materials : 

Rock for  Cemented Rip-Kap: -- 
The rock used in the construction of rip-rap shall  conform 
t o  the requirements of Material Specifications 1.07 of these 
specifications.  The Contractor shall provide the Engineer 
f ree  access t o  the rock source for  the purpose of obtaining 
samples of rock for  tes t ing and approving. 

2.04.2.2 Concrete for  Cemented Rip-Rap: 

The concrete used in cemented rip-rap shall  conform t o  
the requirements of Material Specifications 1.01 of these 
specifications.  



204.3 Placement - of Rip-Rap Rock: 

The rock shall  be placed by equipment on the surfaces and to  
the depths specified. The rip-rap shall be constructed t o  
the fu l l  course thickness in one operation and in such a manner 
as to  avoid serious displacement of the underlying materials. 
The rock shall be delivered and placed in a manner that  will 
insure that  the rip-rap in place shall be reasonably homo- 
geneous with the larger rocks uniformly distributed and 
firmly in contact one t o  another with the smaller rocks and 
spal ls  f i l l i n g  the voids between the larger rocks. The 
smaller rocks shall  not be grouped as a subst i tute  for  larger 
rock. Flat  slab rock shall  be la id on edge. 

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

2.04.4 - Placement - of Ri p-Rap Concrete: 

2.04.4.1 Placement - of Concrete: 

Concrete for  rip-rap shall be conveyed, deposited, and con- 
solidated by any method which will preclude the segregation 
or loss of ingredients. Chutes used in conveying concrete 
shall be sloped to permit concrete of the consistency required 
t o  flow without segregation. Where necessary t o  prevent 
segregation, chutes shall be provided with baffle boards or 
a reversed section a t  the ou t l e t .  The Contractor shall  obtain 
the Engineer's approval for  the method of concrete placement 
prior to  s t a r t  of work. 

Preparation of Cemented Rip-Rap Base: - 

Earth surfaces t o  which cemented rip-rap i s  to  be applied 
shall  be neatly trimmed t o  l ine  and grade and shall  be free 
of a1 1 1 oose material . 
No high subgrade will be permitted. Excavation made below 
subgrade shall  be backfilled with compacted f i l l  o r ,  a t  the 
Contractor's opinion, with cemented rip-rap. 

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

All surfaces shall be wetted with water before application of 
concrete. Concrete shall  not be applied to  surfaces on which 
f ree  water ex is t s .  



2.04.3 Curi na: 

The cemented r ip-rap shal l  be cured by a pigmented sealing 
compound method. 

Curing sha l l  commence as soon as f r e e  water leaves the surface 
face of the concrete b u t  not l a t e r  than 3 hours following the  
depositing of the concrete upon the rock. The e n t i r e  
surface sha l l  be covered with Type 2 pigmented curing compound 
conforming t o  the  requirements of Subsection 1.03 of these 
spec i f i ca t ions .  

The curing compound shal l  be delivered t o  the work ready-mixed. 
A t  the time of use the curing compound sha l l  be thoroughly 
mixed w i t h  the pigment uniformly dispersed throughout the mix- 
t u r e .  

The curing cornpound shal l  be applied t o  the e n t i r e  cemented 
r ip-rap surface by spraying a t  the r a t e  of one (1 )  gallon per 
200 square f e e t  of pavement surface .  

Spraying equipment sha l l  be of the f u l l y  atomizing type, equip- 
ment with a tank ag i t a t o r  of an approved type which provides 
f o r  continual ag i t a t ion  of the  compound during applicat ion.  
The use of non-agitating type hand pumped garden sprayers wi l l  
not be permitted except f o r  small and inaccess ible  areas 
as may be permitted by the Engineer. 

Care shal l  be taken t o  provide adequate coverage with the 
compound a t  edges, corners,  and r o u g h  concrete surfaces ,  
and t o  protect  the  seal against  damage during the curing 
period. Should the seal  be broken or damaged from any cause 
within 72 hours a f t e r  applicat ion those portions sha l l  be 
immediately repaired w i t h  addit ional  curing compound. 

2.05 Concrete Construction: 

2.05.1 General : 

Concrete s t ruc tu res  shal l  be constructed in conformity w i t h  
the plans and Special Provisions. Concrete f o r  use i n  work 
constructed under t h i s  Section shal l  conform to  the require- 
ments of Subsection 1.01 hereof. 

Safe and su i t ab l e  ladders shal l  be provided t o  permit access 
t o  a1 1 portions of the work. 

2.05.2 Subgrade - f o r  Concrete St ructures :  

Earth subgrade upon which concrete i s  placed sha l l  be firm and 



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

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

2 .05.3 Forms : 

Forms shall  be of suitable material and of a type, s i ze ,  
shape, quality,  and strength to  insure construction as 
desired. The forms shall be true t o  l ine and grade, mortar 
t i g h t ,  and suff ic ient ly  rigid to  r e s i s t  deflection during 
placing of the concrete. The responsibil i ty for  the i r  
adequacy shall r e s t  with the Contractor. All d i r t ,  chips, 
sawdust, na i l s ,  and other foreign matter shall  be completely 
removed from forms before any concrete i s  deposited therein. 
The surfaces of forms shall be smooth and free from irregu- 
l a r i t i e s ,  dents, sags, and holes that  would deface the f inish-  
ed surface. Forms previously used shall be thoroughly 
cleaned of a l l  d i r t ,  mortar, and foreign matter before being 
re-used. Before concrete i s  placed in forms, a l l  inside sur- 
faces of the forms shall be thoroughly treated with an approv- 
ed releasing agent which will leave no objectionable film 
on the surface of the forms that  can be absorbed by the con- 
crete .  Care shall  be exercised that  no releasing agent i s  
deposited on previously placed concrete. 

Forms for  a l l  surfaces that will not be completely enclosed 
o r  hidden below the permanent surface of the g round  shall be 
~nade of surfaced lun~ber or material which will provide a 
surface a t  l eas t  equal t o  surfaced lumber or plywood. Any 
1 umber or materi a1 which becomes badly checked or warped, 
prior to  placing concrete, shall  n o t  be used. 

Form clamps or bol t s ,  approved by the Engineer, shall  be used 
to fasten forms. The use of twisted wire loop t i e s  t o  hold 
forms in position will not be permitted, nor shall  wooden 
spreaders be used. Clamps or bolts shall  be of suff ic ient  
strength and number to  prevent spreading of the forms. They 
shall be of such type that they can be ent i rely removed or 
cut back one inch (1")  below the finished surface of the con- 
crete .  



2.05.4 Removal of Forms: -- 
The periods of time for  form removal s e t  forth herein are 
permissive only and subject to  the Contractor assuming a l l  
r isks that  may be involved. The time periods are minimum 
with no allowance therein for  external loads. A t  time of 
low temperatures, or other adverse conditions, the Engineer 
may require the forms to be kept in place for  longer periods 
of time. 

The time period i s  predicated on the use of concrete to  
which no admixtures have been added for  the purpose of 
obtaining a high early strength,  and upon'the use of the 
same type of cement throughout the s t ructure.  

Outside forms and inside wall forms may be removed a f t e r  a 
period of sixteen ( 1  6 )  hours. 

2.05.5 Placing Reinforcement: 

Reinforcing bars shall  be accurately placed as shown on the 
plans and shall  be firmly and securely held in position in 
accordance with Concrete Reinforcing Steel Ins t i tu t e  "Rec- 
ommended Practice for  Placing Reinforcing Bars", and by 
using concrete or metal chairs ,  spacers, metal hangers, sup- 
porting wires and other approved devices of suf f ic ien t  
strength to  r e s i s t  crushing under fu l l  load. Metal chairs 
which extend to the surface of the concrete shal l  not be used. 

Placing bars on layers of fresh concrete as the work pro- 
gresses and adjusting bars during the placing of concrete 
will n o t  be permitted. Before placing in the forms, a l l  
reinforcing s teel  shall  be cleaned thoroughly of mortar, o i l ,  
d i r t ,  loose mill scale ,  loose or thick rus t ,  and coatings 
of any character that  would destroy or reduce the bond. No 
concrete shall be deposited until the placing of the reinforc- 
ing s teel  has been inspected and approved by the Engineer. 

Splices of bars shall be made only where shown on the plans or 
as approved by the Engineer. Where bars are spliced, they 
shall  be lapped a t  leas t  t h i r ty  (30) diameters, unless other- 
wise shown on the plans. 

Splicing shall be accomplished by placing the bars in contact 
with each other and wiring them together. 

Welding of reinforcing s teel  will n o t  be permitted unless 
specifi  cal ly authorized by the Engineer. 



2.05.5.2 Bending Reinforcement: 

Bends and hooks in bars shall  be made in the manner prescribed 
in the "Manual of Standard Practice" of the American Concrete 
Ins t i  tu te .  

Bars shall  not be bent or straightened in a manner which will 
injure the material. Bars with kinks or unspecified bends 
shall not be used. 

P l  acing - Concrete (General ) : 

Concrete shall  be conveyed, deposited and consolidated by 
any method which will preclude the segregation or loss of 
i ngredi ents . 
Chutes used in conveying concrete shall  be sloped to permit 
concrete of the consistency required to  flow without segrega- 
t ion.  

2.05.6.1 Depositing : 

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

Concrete shall  be placed in horizontal layers insofar as 
pract ical .  Placing shall s t a r t  a t  the low point and proceed 
upgrade unless otherwise permitted by the Engineer. Concrete 
shall be placed in a continuous operation between construc- 
tion joints and shall be terminated with square ends and level 
tops. 

2.05.6.2 Consolidating: 

Concrete shall  be thoroughly consolidated in a manner that will  
encase the reinforcement and inser t s ,  f i l l  the forms, and 
produce a surface or even texture f ree  of rock pockets and ex- 
cessive voids. 

Concrete shall  be consolidated by nleans of high frequency in- 
ternal vibrators of a type, s ize and number approved by the 
Engineer. The location, manner, and duration of the applica- 
tion of the vibrators shall  be such as t o  secure maximum con- 
solidation of the concrete without separation of the mortar 



and coarse aggregate, and without causing water or cement 
paste to flush to the surface. Internal vibrators shall not 
be held against the forms or reinforcing s t e e l .  

The number of vibrators employed shall be suf f ic ien t  to con- 
sol idate  the concrete within f i f teen (15) minutes a f t e r  i t  
has been deposited in the forms. A t  l e a s t  two ( 2 )  vibrators 
in good operating condition shall  be available a t  the s i t e  
of the structure in which more than twenty-five (25) cubic 
yards of concrete i s  to  be placed. 

2 .05 .6 .3  Placing -- Concrete - Under Adverse Weather Conditions: 

Concrete for  structures or slabs shall not be placed on 
frozen g round  nor shall  i t  be mixed or placed while the 
atmospheric temperature i s  below 35 degrees F . ,  unless ade- 
quate means are employed to heat the aggregate and water, 
sat isfactory provisions have been made for  protecting the 
work, and with the written permission of the Engineer and 
only a f t e r  such precautionary measures have been taken 
as he may d i rec t .  

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

Concrete for  structures shall not be mixed or placed 
while the atmospheric temperature i s  above 115 degrees F . ,  
unless adequate means are employed to  cool the aggregate and 
water and sat isfactory provisions have been made for  pro- 
tecting the work. In any case, the temperature of the con- 
crete as placed shall  not exceed 90 degrees F .  

Concrete placement shall  be stopped when rainfal l  i s  suff ic ient  
to  cause damage to the work. 

Surface Finishes: 

The classes of surface f inish described herein shall  be 
applied to  various parts of concrete structures as specified. 

Ordinary Surface Finish: 

Immediately a f t e r  the forms have been removed, a l l  exterior 
form bolts shall be removed to a depth of a t  l eas t  one inch 
(1")  below the surface of the concrete and the resulting holes 
or depressions cleaned and f i l l e d  with mortar. Mortar shall  
consist of one ( 1 )  part by volume of cement to  two ( 2 )  parts 
of sand. Mortar shall  be mixed approximately 45 minutes in 
advance of use. Care shall be exercised to obtain a perfect 
bond with the concrete. All f ins  caused by form joints and 
other projections shall  be removed and a l l  pockets cleaned 
and f i l l e d .  Mortar for  f i l l i n g  pockets shall  be treated as 
specified for  bolt  holes. 

On surfaces which are to  be buried underground the removal of 



INSTALLATION OF REINFORCED C O N C R E T E  PIPE - 
TPri nci pal sp i l lway)  

2.06.1 Trench Excavation : 

2.06.1. General : 

Excavation s h a l l  include the  removal of a l l  water and 
ma te r i a l s  of any nature which i n t e r f e r e  with the  con- 
s  t r u c t i  on work. 

Excavation f o r  conduits s h a l l  be by open t rench.  Con- 
t r a c t o r  s h a l l  not  commence trenching operat ions un t i l  
embankment f i l l  i s  placed t o  minimum height  of one f o o t  
( 1  ' ) above t h e  design grade of t h e  top of the  conduit .  

Excavation f o r  appurtenant s t r u c t u r e s  such as  seepage 
s t r u c t u r e s  s h a l l  be deemed t o  be in  the category of 
t rench excavation.  

2.06.1.2 P.laximum - and Minimum Width of Trench: -- 

The minimum and maximum width of t rench permitted s h a l l  
be as  indica ted  on t h e  Plans The s i d e  s lopes  necessary 
t o  maintain the  s t a b i l i t y  of excavated su r faces  may not 
necessar i ly  coincide w i t h  t h e  l i m i t s  spec i f i ed  on the  
Plans f o r  trench excavation.  Such work s h a l l  be wx- 
cavated ,  in  a  manner as  t o  safeguard the  work and workmen 
and t o  provide the  ground adjacent  t o  the  excavation wil l  
not  s l i d e  o r  s e t t l e .  

2.06.1.3 Over Excavation - of Trench: 

Excavation in ea r th  below the  design grade of the  trench due 
t o  Contrac tor ' s  e r r o r  s h a l l  be backf i l led  w i t h  s e l e c t  mater- 
i a l  as  designated by t h e  Engineer and mechanically compact- 
ed t o  95% optimum dens i ty  p r i o r  t o  i n s t a l  l a t i o n  of the  con- 
dui t . 

Excavation in rock below design grade of t rench due t o  rock 
excavation s h a l l  be backf i l l ed  with concrete bedding a f t e r  
i n s t a l l a t i o n  of conduit .  



Access t o  Trenches: - 
Safe and su i t ab l e  ladders which project  two f e e t  ( 2 ' )  above the 
top . of the trench shal l  be provided. One (1 ) ladder shal l  
be provided f o r  each one hundred fee  (100 ' )  of open trench,  
or  f rac t ion  thereof ;  and be so located t ha t  workmen in the 
trench need not move more than f i f t y  f e e t  ( 5 0 ' )  t o  a  ladder. 

2.06.2 Backfill  : 

Backfill  sha l l  be considered as s t a r t i n g  a t  the top of con- 
c r e t e  bedding. All material below this point sha l l  be con- 
s  i  dered as bedding . 
The Contractor shal l  proceed as soon as possible w i t h  back- 
f i l l i n g  operations.  Care sha l l  be exercised so t h a t  the 
conduit wi l l  not be damaged or  displaced.  The backf i l l  above 
the concrete bedding sha l l  not be placed un t i l  a t  l e a s t  f o r t y  
(40) hours a f t e r  the placement of concrete beddi ng. 

Rocks l a rger  than s i x  inches (6" )  in any dimension wi l l  not 
be permitted in backf i l l  of the pipe. Where rocks a re  in- 
cluded in the backf i l l  they sha l l  be mixed w i t h  s u i t ab l e  
excavated materials  so as t o  el iminate voids. 

After the  placing of backf i l l  has been s t a r t ed  the  Contractor 
shal l  proceed as soon as pract icable  with densi f ica t ion.  

2.06.2.1 Densification Methods: 

Backfill  sha l l  be mechanically compacted by means of tamping 
with manually d i rected mechanical equipment. The equipment 
shal l  be of a  s i z e  and type approved by  the Engineer. Impact- 
type pavement breakers (stompers) wi l l  not be permitted. 

Permission t o  use spec i f i c  compaction equipment sha l l  not be 
construed as guaranteeing o r  implying t h a t  the use of such 
equipment wil l  not r e s u l t  in damage t o  adjacent ground, or  
improvements ins ta l l ed  under the  Contract.  The Contractor 
sha l l  make his  own determination in t h i s  regard. 

[\laterial f o r  mechanical compacted backf i l l  sha l l  be placed in  
l i f t  which, p r io r  t o  compaction, shal l  not exceed the depth 
of four inches ( 4 " ) .  

Mechanically compacted backf i l l  sha l l  be placed in  horizontal 
layers of such depths (not  exceeding those speci f ied  above) 
compatible t o  the material being placed and the type of equip- 
ment being used. Each layer  sha l l  be evenly spread,  moisten- 
ed ( o r  d r ied ,  i f  necessary),  and then tamped un t i l  the speci-  
f i ed  95% re l a t i ve  compaction has been a t t a ined .  



Water densi f ica t ion of backf i l l  wi l l  not be permitted. 

2.06.3 Laying Reinforced Concrete Pipe: 

Bedding Flateri a1 : 

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

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

2.06.3.1.1 Placing Bedding Material : 

Bedding material shal l  f i r s t  be placed so t h a t  the pipe i s  
supported f o r  the f u l l  length of the barrel  with f u l l  bearing 
on the bottom segment of the pipe equal t o  a minimum of 0 .4  
of the outside diameter of the  ba r re l .  Then the remainder of 
the bedding sha l l  be placed in accordance with Section 2.05.6 
of these Speci f i  c a t i  ons . 
Pipe Laying: 

Pipe sha l l  be careful ly  inspected in the f i e l d  before and a f t e r  
laying.  I f  any cause f o r  re jec t ion  i s  discovered i n  a pipe 
a f t e r  i t  has been l a i d ,  i t  sha l l  be subject  t o  re jec t ion .  Any 
correct ive  work sha l l  be approved by the  Engineer. 

2.06.3.3 F i e l d J o i n t i n g o f G a s k e t T y p e J o i n t s f o r  
Reinforced Concrete Pipe: 

( 1 )  The ends of the pipe sha l l  be so formed t h a t  when the 
pipes a r e  l a i d  together and joined they sha l l  make a con- 
tinuous and uniform l i n e  of pipe with a smooth and 
regular  surface .  

(2) The work sha l l  be scheduled so t ha t  the bell  end of the pipe 
faces in the di rect ion of laying.  Pr ior  t o  placing the 
spigot  i n to  the bell  of the  pipe previously l a i d ,  the 
spigot  groove, the gasket and the bell  shal l  be thoroughly 
cleaned. Then the spigot  groove, the gasket and the f i r s t  
two inches ( 2 " )  of the bell  sha l l  be lubricated with a 
s o f t  vegetable soap compound. The gasket ,  a f t e r  lubrica-  
t i on ,  shal l  be uniformly s t re tched when placing i t  in the 
spigot  groove so t h a t  the gasket i s  d i s t r ibu ted  evenly 
around the  circumference. After  the j o i n t  i s  assembled a 



thin metal feeler  gauge shall be inserted between the bell 
and the spigot and the position of the gasket checked 
around the complete circumference of the pipe. If the 
gasket i s  not in the proper position the pipe shall be 
withdrawn, the gasket checked t o  see that  i t  i s  not 
cut or damaged, the pipe re la id ,  and the gasket again 
checked. 

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

2.06.4 Pressure Testing: 

Pressure tes t ing of the completed conduit will  n o t  be re- 
qui red. 

2.07 DEBRIS BARRIER: 

2.07.1 General : 

The Contractor shall  ins ta l l  wooden poles for  the purpose of 
debris barriers a t  locations delineated on the Plans. 

2.07.2 Wood Poles: -- 

Poles shall be hard, dense timber of suf f ic ien t  length t o  
allow for  a minimum of four foot ( 4 ' )  bury and maintain the 
required height above ground as shown on the Plans. All 
poles shall  be a minimum of eight inches (8")  in diameter 
and shall be treated with creosote. The minimum amount of 
preservative to  be retained in the wood shall  be 1 2  Ibs. per 
cubic foot t o  minimum depth of 3/4 inch. 

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

With approval of the Engineer the Contractor may use surplus 
u t i l i t y  poles as debris barriers.  

2.07.3 Install ing -- Wood Poles: 

Poles shall be s e t  in pre-drilled holes a t  as near vertical  
positions as possible and backfilled with a cement grout. 
Poles shall be held in a vertical  position for  a period of 
twenty-four (24) hours to  allow grout t o  s e t  u p .  

Damaged Poles: 

Poles moved or otherwise damaged by construction operations 
a f t e r  instal la t ion shall  be removed and replaced a t  the Con- 
t r ac to r ' s  expense. 



f ins  and form marks will not be required. Ordinary surface 
f inish shall  be considered as a f inal  f inish for  exposed 
surfaces. 

2.05.8 Curing : 

As soon a f t e r  the completion of the specified finishing 
operation as the condition of the concrete will permit with- 
o u t  danger of consequent damage thereto,  a l l  exposed surface 
shall  e i ther  be sprinkled with water, covered with plast ic  
sheet,  or covered with ear th,  sand, o r  burlap, sprayed with 
Type 1 curing compound conforming with subsection 1.01.1. 

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

When an impervious membrane (curing compound) i s  used i t  
shall  be applied under pressure through a spray nozzle in 
such manner and quantity as t o  ent i rely cover and seal a l l  
exposed surfaces of the concrete with a uniform film. The 
membrane shall  n o t  be applied to  any surface until  a l l  of 
the finishing operations have been completed, such surfaces 
being kept damp until  the membrane i s  applied. All surfaces 
on which a bond i s  required, such as construction joints ,  
reinforcing s t e e l ,  and the l ike ,  shall be adequately cover- 
ed and protected before s ta r t ing  the application of the 
curing compound in order to  prevent any of the compound from 
being deposited thereon, and any such surface with which the 
compound may have come in contact shall immediately thereafter 
be cleaned. Care shall  be exercised t o  prevent any damage 
to  the membrane seal during the curing period. Should the 
seal be damaged before the expiration of ten (10) days a f t e r  
the placing of the concrete additional impervious membrane 
shall  be immediately applied over the damaged area. 

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

When tops of walls are cured by the curing conipound method 
the side forms, except for  metal forms, must be kept con- 
tinuously wet for  a t  leas t  ten (10) days following the 
placing of the concrete. 



C L E A N U P  - AND RESTORATION: 

2.08.1 General : 

Throughout a l l  phases of construction including suspension 
of work and until f inal acceptance of the project the Con- 
t rac tor  shall keep the worksite clean and free from rub- 
bish and debris. Prior t o  the acceptance of the work, the 
Contractor shall remove a l l  excess construction materials and 
appurtenances and perform general grading operations as 
directed by the Engineer t o  restore the construction s i t e  to  
an a'esthetical l y  pleasing condition. 
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S T R U C T U R E  NO. 7 
F O U N T A I N  H I L L S ,  A R I Z O N A  
JOB No. E70-180 

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

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

D A M ,  S T R U C T U R E  NO. 7, R E T E N T  I O N  B A S I N  P R O G R A M  F O R  1971, F O U N -  

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

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

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

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

PROPOSED CONSTRUCT l ON 

T H E  P R O P O S E D  D A M  W I L L  B E  A P P R O X I M A T E L Y  385 F E E T  I N  L E N G T H  W I T H  

A M A X I M U M  H E  I G H T  O F  48 F E E T .  T H E  W I D T H  A T  T H E  T O P  O F  T H E  D A M  

W I L L  B E  10 F E E T  A N D  A P P R O X I M A T E L Y  36,000 C U B I  c Y A R D S  O F  E M B A N K -  

M E N T  W I L L  B E  I N V O L V E D .  T H E  S P I L L W A Y  E L E V A T I O N  W I L L  B E  1930.5 

O R  3.5 F E E T  B E L O W  T H E  T O P  O F  T H E  P R O P O S E D  E M B A N K M E N T .  T H E  P R O -  

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

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

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

INVESTIGATION 

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

8 A N D  41 F E E T  B E L O W  E X I S T I N G  G R A D E .  S T A N D A R D  P E N E T R A T I O N  

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

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

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

R E F U S A L  O N  S O L I D  R O C K  O R  L A R G E R  C O B B L E S  O R  B O U L D E R S  W A S  E N C O U N -  

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

I ld A D V A N C I N G  1 \HE B O R  I N G S  B E Y O N D  T H E S E  D E P T H S .  1 N F O R M A T  I O N  O N  
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S T R U C T U R E  NO. 7 
F O U N T A I N  H I L L S ,  A R I Z O N A  
JOB No. E70-180 

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

B Y  F I L L I N G  T H E  B O R E H O L E S  W I T H  W A T E R  A N D  T A K I N G  P E R I O D I C  0 8 -  

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

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

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

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

O F  T H E  T E S T  B O R I N G S .  

I N  A D D I T I O N  T O  T H E  5 E X P L O R A T O R Y  B O R I N G S ,  6 T E S T  P I T S  W E R E  

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

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

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

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

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

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

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

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

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

S l T E  CONDITIONS & GEOLOGIC PROFILE 

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

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

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

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

I S  M O l i E  V A R I A B L E  H A V I N G  S L O P E S  T O  N E A R  V E R T I C A L  N E A R  T H E  

N O R T H E R N  A B U T M E N T .  
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S T R U C T U R E  NO. 7 
F O U N T A I N  H I L L S ,  A R I Z O N A  
JOB No. E70-180 

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

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

L O W S  : 

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

O F  B E T W E E N  1 A N D  5 F E E T  B E L O W  E X I S T I N G  
G R A D E .  T H E Y  A R E  G E N E R A L L Y  U N C E M E N T E D  A N D  
A R E  E I T H E R  A L L U V I A L  F A N  D E P O S I T S  OR R E C E N T  

C H A N N E L  A L L U V I U M .  

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

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

C O N S  l S T l  NG O F  S I L T Y  A N D  C L A Y E Y  S A N D S  A N D  

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

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

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

3 .  B E D R O C K  A T  T H E  S l T E  C O N S I S T S  O F  S Y E N I T E ,  

A  C O A R S E  G R A l  N E D  I G N E O U S  R O C K .  G E N E R A L L Y ,  

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

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

P R E S E N T  A T  OR N E A R  T H E  S U R F A C E  I N  T H E  S P I L L -  

W A Y  A R E A  A N D  N O R T H  S L O P E  A N D  W A S  E N C O U N T E R E D  
A T  1 2  F E E T  I N  B O R I N G  3 I N  T H E  C H A N N E L .  I T  

W A S  E N C O U N T E R E D  A T  28 F E E T  I N  B O R I N G  1 A T  

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

I N  B O R I N G  2. 

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

D I X  C. 

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

S O I L  M O I S T U R E  C O N T E N T S  W E R E  G E N E R A L L Y  V E R Y  L O W .  
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S T R U C T U R E  NO. 7 
F O U N T A I N  H I L L S ,  A R I Z O N A  
JOB No. E70-180 

DISCUSSION & RECOMMENDATIONS 

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

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

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

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

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

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

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

P I P I N G  D U R I N G  I S O L A T E D  W A T E R  R E T E N T I O N  P E R I O D S  D U E  T O  E X C E S -  

S  I V E  M O V E M E N T S  O F  T H E  F I L L .  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

- S H E R A R D ,  J.L., W O O D W A R D ,  R.J., G I Z I  E N S K I ,  S.F. Q C L E V E N G E R ,  
W . A . ,  " E A R T H  A N D  E A R T H - R O C K  D A M S " ,  JOHN W I L E Y  & S O N S ,  1963, 
P A G E  129. 
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S T R U C T U R E  NO. 7 
F O U N T A I  N H I L L S ,  A R I Z O N A  
JOB No. E70-180  

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

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

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

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

T H E  C O R E  T R E N C H  S H O U L D  B E  A M I N I M U M  OF 10 F E E T  I N  W I D T H  A T  

T H E  B 0 , T T O M  A N D  P E N E T R A T E  T H E  C E M E N T E D  S O I L S  OR W E A T H E R E D  

S U R F A C E  O F  T H E  S Y E N I T E  A T  L E A S T  2 F E E T .  I T  A P P E A R S  T H A T  

T H E  T R E N C H  C A N  B E  E X C A V A T E D  T H R O U G H O U T  B Y  R I P P I N G .  

B A S E D  O N  A N  A N G L E  O F  I N T E R N A L  F R I C T I O N  O F  38' F O R  T H E  S H E L L  

( Z O N E  I I ) ,  T H E  F A C T O R  O F  S A F E T Y  W A S  C A L C U L A T E D  A T  A B O U T  2.1 

F O R  24:1 S L O P E S ,  1 .6 F O R  2:1 S L O P E S  A N D  1 . 2  F O R  I&:I S L O P E S .  

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

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

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

2:1 F I L L  S L O P E S  A R E  R E C O M M E N D E D .  

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

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

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

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

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

I M A T E L Y  15,000 C U B I C  Y A R D S  O F  Z O N E  I I M A T E R I A L  ( I N  T E R M S  

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

W I T H O U T  R I P P I N G .  A N  A D D I T I O N A L  7,500 C U B I C  Y A R D S  C A N  B E  

O B T A I N E D  I M M E D I A T E L Y  D O W N S T R E A M .  

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

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

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

A V A I L A B L E  W I T H I N  T H E  R E S E R V O I R .  T H U S ,  I T  W I L L  B E  N E C E S S A R Y  

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

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

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

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

O U T L E T  P l P E  

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

B E 1  N G  C O N S I D E R E D .  C O N C R E T E  C R A D L E - T Y P E  B E D D l  N G  B E A R I N G  O N  

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

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

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

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

C R A D L E  S H O U L D  E X T E N D  T O  A T  L E A S T  2 F E E T  B E L O W  T H E  C O N T A C T  

O F  T H E  N A T I V E  S O I L S .  

I W I T ~ I  ~ t i r  B F D D I N G  R E C O M M E N D E D  A B O V E ,  S E T T L E M E N T  O F  ,, I N C H  A T  

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

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

I 
SERGENT, HAUSKlNS & BECKWITH 
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S T R U C T U R E  NO. 7 
F O U N T A I N  H I L L S ,  A R I Z O N A  
JOB No. E70-180 

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

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

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

T H E  W E I G H T  O F  T H E  O V E R B U R D E N .  

B O R I N G  5 I N D I C A T E D  R E L A T I V E  S O U N D  R O C K  T H A T  I S  H I G H L Y  R E S I S -  

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

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

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

I NG 5 ) .  B L A S T  l NG W l  L L  B E  N E C E S S A R Y  F O R  M U C H  O F  T H E  S P I L L W A Y  

E X C A V A T I O N .  CUT  S L O P E S  O F  & : I  A R E  R E C O M M E N D E D .  

I 
SERGENT, HAUSKINS & BECKWITH 
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TE5T TY? I I-L I NG E 3 I I  I Pb;Ei\lT Q PRO(,~DURES 

r I I I I ,  U  I t T R U C K  M O I J N T E D  CME-5'5 D R  1 L L  R  I G S  P O W E P E D  

\.!I  ti '1 O R  b C Y I .  I NDCII F O R D  I N C I U S T R I A L  E N G I N E S  A R E  U S E D  1 1 1  A D -  

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

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

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

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

D O W N W A R D  F O R C E .  DR I L L 1  N G  T H R O U G H  S O l L  OR S O F T E R  R O C K  I S  P E R -  

F O R M E D  W I T H  6:;'' 0 .D .  36'' I .D. H O L L O W  S T E M  A U G E R  OR 4hff C O N -  

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

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

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

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

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

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

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

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

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

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

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

O B T A  I N E D  w I T H  3" O.D. S A M P L E R S  L I N E D  w I T H  2 .42"  I .D. B R A S S  

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

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

T O  A D V A N C E  T H E  S A M P L E R S  I N  6 I N C H  I N C R E M E N T S .  H O W E V E R ,  I N  

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

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

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

T E D  A N D  R E A L I S T 1  C  P E N E T R A T I O N  V A L U E S  O B T A I N E D  F O R  C O N S  I D E R A -  

T l O N  I N  D E S I G N .  T H E S E  V A L U E S  A R E  E X P R E S S E D  I N  B L O W S  P E R  F O O T  
11 

O N  T H E  L O G S .  U N D I S T U R B E D ' '  S A M P L I N G  O F  S O F T E R  S O I L S  I S  S O M E '  

T I M E S  P E R F O R M E D  W l T H  T H I N  W A L L E D  S H E L B Y  T U B E S  (ASTM ~ 1 5 8 7 ) .  
W H E R E  S A M P L E S  O F  R O C K  A R E  R E Q U I R E D ,  T H E Y  A R E  O B T A I N E D  B Y  NX 
D I A M O N D  C O R E  D R I L L I N G  (ASTM 021 13) .  T H E  T U B E  S A M P L E S  A R E  

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

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

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

C O N T  1 N U O U S  P E N E T R A T  1 O N  T E S T S  C O N T  l N U O U S  P E N E T R A T  l O N  T E S T S  

A R E  P E R F O R M E D  B Y  DR l V l N G  A  2 "  0.D. B L U N T  N O S E D  P E N E T R O M E T E R  

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

A T T A C H E D  T O  1-5/8" 0 .D.  D R I L L  R O D S  T O  P R O V I D E  C L E A R A N C E  A N D  

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

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

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

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

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

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

C O R D A N C E  w I T H  T H E  U N I F I E D  S o l  L C L A S S I F I C A T I O N  S Y S T E M  (ASTM 
02487)  W l T H  A P P R O P R I A T E  G R O U P  S Y M B O L S  B E I N G  S H O W N  O N  T H E  
L O G S .  

I 
SERGENT, HAUSKINS & BECKWITH 
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TERMINOLOGY FOR THE DESCRIPTION OF ROCK 

VERY 
WEATHERED 

MODERATELY 
WEATHERED 

WEATHERING 

S L  l GHTLY 
WEATHERED 

FRESH 

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

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

E T C  ., T H O R O U G H  D I S C O L O R A T I O N ,  R O C K  

D I S I N T E G R A T I O N ,  M I N E R A L  D E C O M P O S I '  

T  l O N  

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

L O ' C A L  I Z E D  D l  S C O L O R A T  I O N ,  L  l T T L E  T O  

N O  A F F E C T  O N  C E M E N T A T I O N ,  S L I G H T '  

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

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

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

O N  C E M E N T A T I O N ,  N O  M I N E R A L  D E C O M P O '  

S l T l O N  

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

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

INTENSELY FRACTURED L E S S  T H A N  1 " S P A C I N G  
1 

VERY FRACTURED 1 If T O  6 "  S P A C  I N G  

- FRACTUR l NG MODERATELY FRACTURED 6 "  T O  1 2 "  S P A C  I N G  

SLIGHTLY FRACTURED 12"  T O  36 "  S P A C I N G  

SOL ID  36 "  S P A C I N G  O R  G R E A T E R  

TH l NLY LAM l NATEC L E S S  T H A N  I/IG" 

"1 LAM I NATED 1/10" T O  1/2" 
! STRATIF ICAT ION VERY THINLY BEDDED 1/211 T O  2 l '  

THINLY BEDDED 2 "  T O  2 F E E T  
-7 

THICKLY BEDDED M O R E  T H A N  2 F E E T  

HARDNESS 
7 

SOFT C A N  B E  D U G  B Y  H A N D  A N D  C R U S H E D  B Y  
F I N G E R S  

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

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

HARD K N I F E  S C R A T C H  L E A V E S  D U S T  T R A C E ,  

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

B E F O R E  B R E A K  I N G  

VERY HARD S C R A T C H E D  W I T H  K N I F E  W I T H  D I F F I C U L T Y ,  

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

I 
SERGENT, HAUSKINS & BECKWITH 
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U N I F I E D  S O l L  C L A S S I F I C A T I O N  S Y S T E M  
Soils are v isual ly  c lassi f ied by the Uni f ied Soil Classif ication system on the boring logs presented i n  th is  report. 
Grain-size analysis and Atterberg Limits Tests are often performed on selected samples to  aid in classif ication. 
The classif ication system i s  br ief ly  outl ined on th is chart. For a more detai led description of the system,see "The 
Unif ied Soil Classif ication System" Corp of Engineers, US Army Technical Memorandum No. 3-357 (Revised Apr i l  
1960) or ASTM Designation: D2487-66T. 

CLEAN GRAVELS 

(Less than 5 %  passes No. 200 sieve) 

CLEAN SANDS 

(Less than 5 %  passes No. 200 seive) 

CLAYS OF LOW PLASTICITY 

(Liquid Limit Less Than 50) 

CLAYS OF HIGH PLASTICITY Inorganic clays of high plasticity. fat 

5 Ii (Liquid Limit More Than 50) CH' clays, sandy clays of high plasticity. 

NOTE: Coarse grained soi Is with between 5 %  & 12% passing the No. 200 sieve and f ine grained so i ls  w i th  l imi ts 
p lot t ing in the hatched zone on the plast ic i ty  chart to  have double symbol. 

PLASTICITY CHART 

"0 10 20 30 40 50 60 70 80 90 100 

LIQUID LIMIT 

Cobbles 
Gravel 

Coarse gravel 
Fine gravel 

Sand 
Coarse 
Med i urn 
Fine 

Fines (s i l t  or clay) 

DEFINITIONS OF SOlL FRACTIONS 

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

SOIL COMPONENT 

I 
I SERGENT, HAUSKINS & BECKWITH 

CONIYLT IMO .*Oc*I. . SOlL .NO .LIO,,A,. IOY*D.,,0* . L*C,*.I"* IL A -2 
I 

PARTICLE SIZE RANGE 



SI I t PLAN 
SHOWING LOCATIONS OF TEST BORINGS 

S T R U C T U R E  N U M B E R  7 
F O U N T A I N  H I L L S ,  A R I Z O N A  
JOB No. E70-180 

SERGENT, HAUSKlNS & BECKWITH 
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PROJECT F O U N T A  I N H I  L L S - S T R U C T U R E  N U M B E R  7 LOG OF TEST BORING NO. 1 
j o ~ ~ o . E 7 0 - 1 8 0  DATE 12-22-70 

-0 -0 ,i: 0 0 p' E L ' - ,  r 5 , c -  a a - 0 ;  56 c :  
a c c m  a m  5 5 o o =  Po 0 0 E 2 -. 

G2," 0 - 1  m m ;622 o~ z a  D U  
REMARKS VISUAL CLASSIFICATION 

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

F A I R L Y  W E L L  G R A D E D ,  
L O W  T O  M E D I U M  P L A S T I C -  

I T Y ,  R E D D I  S H - B R O W N  --- - -- -- 

CLAYEY SAND, S O M E  G R A v -  

E L  & C O B B L E S ,  F A I R L Y  
W E L L  G R A D E D ,  S L I G H T L Y  

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

T I  C  I T Y ,  G R A Y  I S H - B R O W N  

- - - - - 

SAND, S O M E  C L A Y ,  S M A L L  
N O  R E C O V E R  - - - - + *  - -  A M O U N T  O F  F I N E  G R A V E L ,  

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

C E M E N T E D ,  L O W  P L A S T I C -  

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

G R A Y  I S H - B R O W N  

-- 

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

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

E R A T E L Y  F R A C T U R E D ,  H A R D ,  

L I G H T  G R A Y  W I T H  D A R K  

M O T T L  l N G  
-- --. -- R E C O V E R Y  

-- - - 

R E C O V E R Y  
- - - ---.- ---- - - -- - - -- 

S T O P P E D  C O R I N G  A T  4 1 '  

A - Auger  cuttings. - Block sample 
SERGENT, HAUSKINS & BECKWITH 

5 - 2" 0.0. 1 .38"  1.0. tube  sample.  - \  L 1 * * ,  , ...(I) *<.* . I..( .,I.% - 1. .  . . . \..I. . ,, ..,, . . - 1 

- 
- 3  
'0 t. 
; 0 
O... 

U O  

,o ; 

, 

-.- 

RIG T Y P E  CME -55 

Z !  
0  0 - 

B O R I N G T Y P E  6 ; ~ "  H O L L O W  S T E M  A U G E R ,  T R I C O N ,  
S U R F A C E E L E V .  1934+ G E A R  B I T &  NX D I A M O N ~  
DATUM T R I  c o  l NTERNATIONAL T O P O  C O R :  

; 'u .. 0 

g L L E  P L . :  
.b r  
g o p  

h + 

- ,. 
C - 

... + 
% .  
- 3  

j: 
. e m  
.:u 
O r C  
0  

- 
0 



- L . l  GROUND WATER 
I 

SAMPLE TYPE 
I 

A - Auger c u n ~ n g s .  8 - Block  sample -@ 
SERGENT, HAUSKINS & BECKWITH 

S - 2" O.D. 1.38" I.D. tube sornple. I .,. L l , . . L  ,I . .t.Y .< .ti.. . ILL....,,., 

- . .. .. . .- . .- - . ... & l , * . .  1 . , . , . , 1 . ! .  . ,< ,A,*, 
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PROJECT F O U N T A  I N H I  L L S - S T R U C T U R E  NUMBER 7 LOG OC' TEST BORING NO. 2 
JOB NO. E70-180 DATE 12-23-70 
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BORING T Y P E  6$" H O L L O W  S T E M  A U G E R ,  T R  I  CON^ 

SURFACE ELEV.  1907+ G E A R  B I T & NX D I A M O N  

DATUM T R I C O  I N T F R N A T I O N A I  T O P O  C O R L  
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CLAYEY SAND, C O N S  I D E R -  

A B L E  G R A V E L  & C O B B L E S ,  

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

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

CLAYEY SAND, S O M E  G R A V E L  

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

G R A D E D ,  S L I G H T L Y  T O  M O D -  

E R A T E L Y  L I M E  C E M E N T E D ,  

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

M O I S T  

M O D E R A T E L Y  
F l R M  

V E R Y  H A R D  

100% W A T E R  

R E T U R N  

0% C O R E  

R E C O V E R Y  
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S T O P P E D  C O R I N G  A T  2 5 '  



I I 
GROUND WATER I 

SAMPLE TYPE I 

D E P T H  H O U R  D A T E  
A - Auger cutttngs. B - Block  sample 

SERGENT, HAUSKINS & BECKWITH 
b q  r\ b t  F 5 - 7" 0 I3 1 7 9 "  1 P. tuhe s o r n ~ l e  * 1.. , . t $ . .. .. 1 -  -1u.. . ., . .. 

PROJECT F O U N T A  I N H I  L L S - S T R U C T U R E  NUMBER 7 LOG OF TEST BORING NO. 3 
JOB NO. €70-1 8 0  DATE 12-30-70 
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. E m  3 U  :< :  
5 1: 
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i2 E E 
- I  
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a a 3 - 9  0 4 <G c z  
a c c *  E E o o =  p;  ! 2 6'2;  & J  2 :: rn" noJ G ii 2 z a  3u REMARKS VISUAL CLASSIFICATION 

" -- -- . 

"1 SAND, GRAVEL & COBBLES, 
G E N E R A L L Y  W E L L  G R A D E D ,  
F E W  C O B B L E S  T O  30", 
S U B R O U N D E D ,  LOW P L A S -  

1 
1 

T  l C  l T Y  T O  N O N P L A S T  I C, 
T A N  - -- - - - ---- 
SAND, GRAVEL, COBBLES & 
BOULDERS T O  3 ' 2 ,  S U B -  - R O U N D E D ,  M O D E R A T E L Y  C E -  
M E N T E D ,  LOW P L A S T  l C I T Y  

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

-4 

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

S L  l G H T L Y  W E A T H E R E D ,  M O D -  - 
E R A T E L Y  F R A C T U R E D ,  H A R D ,  

L I G H T  G R A Y  W I T H  D A R K  

M O T T L  l N G  

R E C O V E R Y  

9 - - - - S T O P P E D  C O R I N G  A T  2 6 '  

~ 
9 

"1 
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- - . - - -.- ---- 
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"rl 
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- .. 3 
: 2 
;a 
0  - 
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?; 1: 0 - . d o  

' RIG T Y P E  CME -55 

- - - c" 
0  a V) U - 

BORING T Y P E  T R  I C O N E  G E A R  B I  T & NX D l  A M O N O  

SURFACE ELEV.  1886+ coRE 
DATUM T R  I c o  l N T E R N A T I O N A L  T O P O  



PROJECT F O U N T A  I N H I  L L S - S T R U C T U R E  N U M B E R  7 LOG OF TEST BORING NO. 4 
JOB NO. E70-180  DATE 12-24 & 12-28-70 

SYENITE, G E N E R A L L Y  
M E D l  UM T O  C O A R S E  

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

S L  l G H T L Y  W E A T H E R E D ,  

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

H  l G H L Y  W E A T H E R E D  F R O M  

R E C O V E R Y  

S T O P P E D  C O R I N G  A T  30' 

- - -  - " -  

- u GROUND WATER 
I 

SAMPLE T Y P E  
I 

D E P T H  H O U R  D A T E  A - Auger cu t t tngs .  f3 - Block  somple 
SERGENT, HAUSKlNS & BECKWITH 

1 R ~ ~ V E  1 ?" n.3. 1 , ? q l '  I.P. t u h r  ~ n m n l r .  .. ,...... \ .  , ."'. ' ,  ..,... I ,.,..,,. \ 
., ,... . . ..\..,. . ,, ..,. 

* . ,  
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PROJECT F O U N T A  I N H I  L L S - S T R U C T U R E  N U M B E R  7 LOG OF TEST BORING NO. 5 
JOB NO. €70-180 DATE 12-28-70 

7 

i 

"1 
C O A R S E  G R A  I N E D ,  M O D E R -  

A T E L Y  T O  H  l G H L Y  W E A T H -  

1? E R E D ,  M O D E R A T E L Y  T O  
i V E R Y  F R A C T U R E D ,  H A R D  

T O  S O F T ,  L I G H T  G R A Y  

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

- 
7 

S T O P P E D .  C O R I N G  A T  8 '  

-4 

'9 
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7 
1 

'a 

*.II 

1 

-a 
- I - - ~  - - -  

"al 

- . - . - .. . . . 
;'l 

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

,- rn ' 7 " " 4 n  . , L .  . .  . I .  ... ,,.,. ,, ... , . . . a .  . ,.. ...ta., . . , .. . 



F O U N T A  I N H I  L L S - S T R U C T U R E  N U M B E R  7 
F O U N T A  I N H I  L L S ,  A R  I Z O N A  

JOB No .  E70-180 

BORROW 

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

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

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

0-5 ' C L A Y E Y  S A N D  & G R A V E L ,  S O M E  C O B B L E S ,  

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

5 ' - 9 '  S A N D ,  G R A V E L  & C O B B L E S ,  S U B A N G U L A R ,  

S O M E  S  I L T ,  M O D E R A T E  C E M E N T A T  I ON,  

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

S A N D ,  C O N S  l D E R A B L E  C O B B L E S  T O  12", 
S O M E  S I L T ,  N O N P L A S T I  C, R E D D I S H -  

B R O W N  

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

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

B R O W N  

t D U G  W I T H  B A C K H O E )  

B A C K H O E  R E F U S E D  A T  8 ' )  

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

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

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

S L I G H T  L l  ME C E M E N T A T I O N ,  L O W  P L A S -  
T I C I T Y ,  T A N  

S  l L T Y  S A N D ,  C O N S I D E R A B L E  G R A V E L  & 
C O B B L E S  T O  411, S U B A N G U L A R ,  S L I G H T  

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

R E D D I  S H - B R O W N  

t D U G  W I T H  B A C K H O E )  

B A C K H O E  R E F U S E D  A T  4 ' )  

I 
SERGENT, HAUSKINS & BECKWITH 

CO..YL.I*O .ox, 1-0 .OU*O.l lb* f.Ol"l,.. 
.so,.. . . A .  . A .  A -9 

I 



F O U N T A I N  H I L L S - S T R U C T U R E  NUMBER 7 
F O U N T A I N  H I L L S ,  A R I Z O N A  

J o e  No.  E70-180  

BORROW 

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

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

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

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

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

T I C ,  B R O W N  

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

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

B R O W N  

I 
SERGENT, HAUSKlNS & BECKWITH 

< "*.,,, ,111.  .",L A*" rev-"..l"* ...I".... , . . . .,... , A - 1 0  



I 

-@ SERGENT, HAUSKINS & BECKWITH 
COHSULTI*t(l SOIL 1 W D  FOULIDITrON I W O I N C L I I  
CMOEIIIX + WL1GITA.S EL P A S 0  

t 



I I SERGENT, HAUSKlNS & BECKWITH C O N S U L T I N G  SOIL A N 0  F O U N O A T I O N  E N G I N E E R S  

M A T E R I A L S  T E S T I N G  E N G I N E E R S  

'.1 

r I '  E N G I N E E R I N G  A N A L Y S I S  . 
t - 

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

REPORTON LABORATORYTESTS 

PROJECT F O U N T A  I N  H I  L L S - S T R U C T U R E  N U M B E R  7 JOB NO. E70-180 
LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  LAB NO. 2599-1 

8718 E A S T  M C D O W E L L  R O A D  
C L I E N T  T R  l C 0  1 N T E R N A T I  O N A L  1 N C .  ADDRESS S C O T T S D A L E ,  A R  l Z O N A  85257 
soURCE OF SAMPLE S T R U C T U R E  NO.  7 - R E S E R V O  r R A R E A  

M A T E R I A L  SAMPLED B Y  

SUBMITTED B Y  REQUESTED BY 

TESTED PE R M E  A B I L  I T  Y - ASTM DZ434-68 DATE RECEIVED 

TEST RESULTS 

D A T E  

P H O E N I X .  A R I Z O N A  
3944  WEST CLARENDON 

1602 L 264 -4377  

F L A G S T A F F .  A R I Z O N A  
2029  NORTH 4TH STREET 

( 6 0 2 )  774 4433 

EL P A S O .  T E X A S  
201 NORTH CLARK ROAD 

19151 772-30RR 



Client: 

Date 

Project F O U N T A I N  H I L L S - S T R U C T U R E  NUMBER 7 

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

Mater ia l  B 0 R R OW 

Source 

SERGENT. HAUSKINS & BECKWIT14 

r 

DEPTH 

0-2 ' 
2 -  1 I 

0 -5  ' 
5 ' - 9 '  

0-5 ' 
5 ' - 8 '  

0-1 ' 
1 0 

0-4 ' 
0 - 3  ' 
3 ' - 6 '  

"OLE 
N 0 

.- 

1 A  

1 A  - 

2A - --- 

2 A  

-- - 3A 

3A 

4 A  

4A - 

. 5A 

6A 

. 6A 

6 ' - 9 '  

0-7 ' 
5 ' - 8 '  
0-7 ' 
1 ' -10'  
0 -4  ' 

L O C A T  I O N  

SEE 
S I T E  P L A N  
SEE 
S I T E  P L A N  
SEE 
S I T E  P L A N  
SEE 
S I T E  P L A N  
SEE 
S I T E  P L A N  
SEE 
S I T E  P L A N  
SEE 
S I T E  P L A N  
SEE 
S I T E  P L A N  
SEE 
S I T E  P L A N  
S E E  
S I T E  P L A N  
SEE 
S I T E  P L A N  

U N I F I E D  

CLASS 

GC 

SW-SC 

GW-GC 

GW -GM 

SW -SM 

GW -GM 

SM 

SM-SC 

GM-GC 

SM 

SW -SM 

GW -GM 

GW-GM 

SM 

SM 

L L  

28 

22  

2 3  

31 

24 

2 3  

2 1 

P I  

11 

2 

3 

NP 

NP 

NP 

2 

5 

4 

NP 

NP 

NP 

NP 

1 

NP 

+ 

LAB 
N 0 

962586-4  

2586-5 

1002586-6  

732586 -7  

892586-10. 

662586-11, 

2586-1 2 

992586-13, 

2586-14, 

982586-15 

962586-16 

852586-17 

732586-10 

200 

28  

1 0  

1 0  

9 

12 

9 

32 

4 6  

2 9  

19 

7 

7 

9 

2 3  

31 

ACCUM 

1/4 

65 

7 6  

62 

4 3  

66 

37 

77 

93 

61 

7 6  

68 

% PASSING 

3/8 

7 2  

81 

7 0  

47 

7 1  

41 

89  

95 

63 

8 0  

7 5  

4 3  

55 

71 

7 6  

100 

32 

13  

12 

12 

14 

11 

35 

54 

31 

2 3  

10 

SIEVE 

16 

45 

33  

28 

24 

31 

21 

47 

69 

4 3  

4 5  

2 6  

4 9  

59  

75  

80  

3 4  

82 

88 

82 

5 4 .  

77 

49  

97 

97 

72  

88 

84 

40 

37 

2 0  

17 

17 

19 

15 

4 0  

62 

34 

31 

15 

9 

11 

26  

37 

21  

25 

4 6  

54 

1 

86 

8 9  

88 

58  

8 0  

55 

99 

98 

7 8  

91 

88 

64 

64 

7 9  

86 

1 '12 

89 

91 

96 

61 

86 

58 

100 

98 

84 

94 

91 

13  

15 

33 

44 

ANALYSIS 

10 

51 

45  

37 

28 

44  

27 

5 3  

7 5  

5 0  

54 

36  

7 2  

67 

81 

89  

2 

92 

89 

7 8  

7 0  

84 

96 

- 

4 

57 

69  

54 

39  

61 

34 

66 

90  

5 9  

7 1  

5 9  

2 6  

35 

55 

6 0  

87 

96 

37 

5 0  

67 

7 2  



Client: 

Job No. Date 

Project F O U N T A I N  H I L L S - S T R U C T U R E  NUMBER 7 

F O U N T A  1 N H I L L S ,  AR l  Z O N A  

Material E M B A N K M E N T  F O U N D A T  l O N  

SERGENT, HAUSKINS & BECKWITH 



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS 

PROJECT ~ O U N T A  I N H I  L L S - S T R U C T U R E  N U M B E R  7 JOB NO. E70-  180 

5 6 7 

MOISTURE CONTENT - % DRY WEIGHT 

I 

-@ SERGENT, HAUSKINS & BECKWITH 
FO*,"LIINO sot. .*O *OV*O.?10* I"Ol*Lt.. 
m.mYII . .LAOS.A.* . .. *.,a B -4 

t 

TEST 

D 

D 

MAXIMUM DRY 
DENSlTY 

LBSfCU. FT. 

128.1  

131 .4 

L A B  
N O .  

2599-1 

2599-2  

&:{!$$c 
CONTENT 

7. DAY WT. 

6.1 

CURVE 

A  

B 

TEST 
DES'GNATION 

AS1 M 
D698-66T 
ASTM 
D698-66T 

S O U R C E  

C O M P O S  I T E  S A M P L E  
# 8 A @ 0 - 7 ' ; # 4 A @ 5 ' - 8 ' 7 . 6  
C O M P O S  I T E  S A M P L E  
#5A @ 1 ' -10t ;#6A @ 0 - 4 '  



I 
I SERGENT, HAUSKINS & BECKWITH eml CONSULTINO SOIL I N D  FOUNDATtON INDIHCLI9  

PWOLNlX . FLAGSTAFF . C L  PASO 

t 



/Gun fain ,&Xs, A.30na 
S E C T I O N  A - A  

. i .  i . . ,  @ 

n 

m 

R 

Clll 

1111 

9 
n 

0 

I 

LI 

. * 

111 

- 
"m 

1 

. . 
, ELEVATIGN , ELEVATION 

I 
I 
I I 1940 - - . - -  - -  - - 1940 

I 

E L E V A T  I ON 1934.0 ----- ' m ofdom 4 
- 4 -  

t 

- - 
- . -  - 1930 

i 
1 

. - I 

t 

1920 -- - - 
- - - -  - -  1920 

, I1 
" I I 

1910 - - - - 
. - - 1910 I 

I 

I 

- 1900 1900 - - - 

I 

I 
I , 

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

- 1890 1890 - 
Scu/e : I 

I .  

hrhko/= YH7 = 10' 
Uor+o,,fo/- 1" = 50' 

- 1880 1880 - 
T R E N C H  F O R  B E D D I N G  O U T L E T  P I P E  
ON C E M E N T E D  G R A N U L A R  S O I L S  A T  

I 

- -  L E V E L  O F  B O T T O M  O F  C U T O F F  T R E N C H  

C - I  
> 



ii A i 1 1 J -3  -.A , - *  I -. - 1 i 
RECOMMENDED EMBANKMENT DETA l LS 

S T R U C T U R E  NUF*IBE~< 7 
F O U N T A I ~ J  ~ ~ I L L S ,  A R I Z O N A  

J O B  N o .  E70-180  



GUIDE SPECIF ICAT IONS FOR EARTHWORK 

SECT ION 1 - GENERAL 

T H E  E N G I N E E R  S H A L L  A C T  A S  T H E  O W N E R ' S  

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

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

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

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

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

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

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

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

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

E N G I N E E R .  

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

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

SECTION I I I - E X C A V A T I O N  

( A )  D E S C R I P T I O N  

E X C A V A T  l  O N  S H A L L  C O N S  l S T  O F  E X C A V A T  l NG A L L  

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

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

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

I N  S T O C K P I L E  OR E M B A N K M E N T  A R E A S .  

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

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

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

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

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

E N G  l N E E R  M A Y  R E Q U  l R E  E X C A V A T  l O N  O F  S O F T E R  

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

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

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

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

T H R O U G H O U T .  

S E C T I O N  I V  - EMBANKMENT 

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

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

2. E X C A V A T I O N  O F  N E C E S S A R Y '  M A T E R I A L S  F R O M  

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

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

A P P R O P R  1 A T E  E M B A N K M E N T  S E C T  I O N S .  

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

T E M P O R A R Y  S T O C K P  l L E  A R E A S  A N D  T R A N S P O R T  

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

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

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

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

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

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

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

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

T H E  D I F F E R E N C E  1 N  E L E V A T  I O N  B E T W E E N  A D J A C E N T  

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

E X C E E D  4 F E E T  A T  A N Y  T I M E  D U R I N G  E M B A N K M E N T  

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

( c )  R E Q U I R E D  D E G R E E  O F  C O M P A C T I O N  

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

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

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

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

ASTM D698 -66T. 

2. A L L  E M B A N K M E N T  M A T E R I A L S  I N  Z O N E  I A N D  

T H O S E  M A T E R I A L S  I N  Z O N E  1 1  C O N T A I N I N G  

M O R E  T H A N  50 P E R C E N T  P A S S I N G  T H E  N O .  4 

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

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

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

3 .  [ - O R  P U R P O S E S  O F  A C C E P T A N C E  T H E  I N - P L A C E  

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

M I  N E D  I N  A C C O R D A N C E  W I T H  ASTM D1556-64, 
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I I D E N S I T Y  O F  S O I L  I N  P L A C E  B Y  S A N D - C O N E  
I I  

M E T H O D " .  A P P R O P R  I A T E  R O C K  C O R R E C T  I O N "  

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

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

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

Z O N E  I I W I T H  50 P E R C E N T  O R  L E S S  P A S S  I N G  

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

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

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

N E S S j  W H E N  C O M P A C T E D 3  D O E S  N O T  E X C E E D  

12 I N C H E S .  

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

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

W I L L  B E  S A T  I ' S F A C T O R Y :  

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

O F  3 P A S S E S  O F  R O L L E R  A OR 5 P A S S E S  W I T H  

R O L L E R  B. O T H E R  T Y P E S  O F  R O L L E R S  C A N  B E  

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

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

C. D u R  I N G  C O M P A C T  I O N  T H E  M O l  S T U R E  C O N T E N T  
O F  T H E  -$ F R A C T I O N  O F  T H E  F I L L  S H A L L  

B E  M A I N T A I N E D  W I T H I N  2 P E R C E N T  O F  T H E  

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

I  N  A C C O R D A N C E  W I T H  ASTM D698-66T, 
M E T H O D  D. 
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1 .  E M B A N K M E N T  F I L L  M A T E R I A L S  S H A L L  C O M E  F R O M  

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

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

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

F I L L  M A T E R I A L S  S H O U L D  B E  F R E E  O F  V E G E T A -  

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

F O L L O W  I NG R E Q U I R E M E N T S :  

( A )  F I L L  I N  Z O N E  I 

P A S S I N G  3 l N C H  S I E V E  - 100 P E R C E N T  

P A S S  I N G  N O .  4 s I E V E  - 60-100 P E R C E N T  

P A S S I N G  N O .  200 S I E V E  - 15-35 P E R C E N T  

P L A S T  I C I T Y  I N D E X  - 5-25 

P A S S  I N G  12  I N C H  S Q U A R E  
O P E N 1  N G  - 100 P E R C E N T  

P L A S T I C I T Y  I N D E X  - 5 M A X I M U M  

SECTION V - CONCRETE 

M  l X T U R E  O F  C E M E N T ,  F  l N E  A G G R E G A T E ,  C O A R S E  

A G G R E G A T E ,  W A T E R ,  A N  A I R - E N T R A I N 1  NG A D M I X -  

T U R E ,  A N D  A  W A T E R  R E D U C I N G  A D M I X T U R E .  

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

AASHO M 85, T Y P E  I I .  T H E  C E M E N T  

S H A L L  N O T  C O N T A I N  M O R E  T H A N  0.60 

P E R C E N T  T O T A L  A L K A L I .  T H E  W O R D  

" A L K A L I "  A S  U S E D  I N  T H E S E  S P E C I F I -  

C A T I O N S  S H A L L  B E  T A K E N  A S  T H E  S U M  O F  

S O D I U M  O X I D E  ( ~ ~ 2 0 )  A N D  P O T A S S I U M  

O X I D E  ( ~ 2 0 )  C A L C U L A T E D  A S  S O D I U M  

O X I D E .  T H E  D E T E R M  l N A T  l O N  F O R  T O T A L  

A L K A L I  S H A L L  B E  M A D E  I N  A C C O R D A N C E  

W I T H  ASTM C 114 .  

2. W A T E R  F O R  U S E  W l T H  C E M E N T  I N  C O N C R E T E  

S H A L L  B E  F R E E  F R O M  I N J U R I O U S  A M O U N T S  

O F  O I L ,  A C I D ,  A L K A L I ,  C L A Y ,  V E G E T A B L E  

M A T T E R ,  S I L T ,  S O L U B L E  S A L T S  OR O T H E R  

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

T O  AASHO T 26. 

3. T H E  F I N E  A G G R E G A T E  U S E D  S H A L L  B E  A 

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

M A T E R I A L  W l T H  S I M I L A R  C H A R A C T E R I S T I C S ,  

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

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

L U M P S  O F  C L A Y ,  S O F T  OR F L A K Y  P A R T  I C L E S ,  

L O A M ,  C A L I  C H E ,  I C E ,  F R O S T  OR O R G A N 1  C  

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

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

P A S S  I N G  N O .  4 s I E V E  - 95-100~5 

P A S S I N G  N O .  16 S I E V E  - 45-805 
P A S S I N G  N O .  50 S I E V E  - 10-30;L: 

P A S S I N G  N O .  100 S I E V E  - 2-10;,' 

P A S S I N G  N O .  200 S I E V E  - 0-4;: 

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

N O  G R E A T E R  T H A N  10 P E R C E N T  B Y  W E I G H T  

W H E N  S U B J E C T E D  T O  5 C Y C L E S  O F  T H E  S O D I U M  

S U L F A T E  S O U N D N E S S  T E S T  U S  I N G  AASHO T 104. 

4. T H E  C O A R S E  A G G R E G A T E  S H A L L  C O N S I S T  O F  

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

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

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

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

I T  S H A L L  C O N F O R M  T O  T H E  F O L L O W 1  N G  G R A D 1  N G  

R E Q U  I R E M E N T S :  

P A S S  I N G  1 "  s I E V E  - 100% 

P A S S I N G  2" S I E V E  - 90-100% 

P A S S I N G  3 /8"  S I E V E  - 20-55% 

P A S S I N G  N O .  4 S I E V E  - 0-10% 

P A S S I N G  N O .  8 S I E V E  - 0-576 

I N  A D D I T  I O N ,  T H E  P E R C E N T A G E  O F  C O A R S E  A G G R E -  

G A T E  S H A L L  B E  F R O M  50% T O  60$ O F  T H E  T O T A L  

A G G R E G A T E  B Y  W E I G H T .  

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

T H E  R E Q U I R E M E N T S  O F  AASHO M 154 F O R  7 A N D  

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

A N D  R E S I S T A N C E  T O  F R E E Z I N G  A N D  T H A W I N G .  

( c )  C O M P O S I T I O N  O F  M I X  

T H E  C O N C R E T E  S H A L L  C O N T A I N  N O  L E S S  T H A N  5:, B A G S  

O F  C E M E N ~  P E R  C U B I C  Y A R D  A N D  H A V E  A M I N I M U M  28 

D A Y  C O M P R E S S I V E  S T R E N G T H  O F  3000 P S I .  T H E  C O N -  

S I S T E N C Y  S L U M P  R A N G E  S H A L L  B E  2 T O  5 I N C H E S .  
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I N  A D D I T I O N ,  T H E  C O N C R E T E  S H A L L  C O N T A I N  N O  

L E S S  T H A N  3 P E R C E N T  OR M O R E  T H A N  5 P E R C E N T  

E N T R A I N E D  A I R  A S  D E T E R M I N E D  B Y  AASt-i0 T 152. 

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

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

OR A P P R O V E D  E Q U I V A L E N T ,  I N  A C C O R D A N C E  W l T H  T H E  

M A N U F A C T U R E R ' S  R E C O M M E N D A T  I O N S .  

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

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

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

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

F A L L S  B E L O W  4 0  D E G R E E S  F, N O R  S H A L L  O P E R A T I O N S  

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

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

R E A C H E S  35 D E G R E E S  F. 

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

W E A T H E R  A N D  T H E  A I R  T E M P E R A T U R E  M A Y  B E  E X -  

P E C T E D  T O  D R O P  B E L O W  3 5  D E G R E E S  F, T H E  A I R  

T E M P E R A T U R E  S U R R O U N D  l NG T H E  C O N C R E T E  S H A L L  

B E  M A I N T A I N E D  A T  A T E M P E R A T U R E  O F  F R O M  6 0  

D E G R E E S  F T O  9 0  D E G R E E S  F F O R  A T  L E A S T  7 2  

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

4 0  D E G R E E S  F F O R  A P E R I O D  O F  N O T  L E S S  T H A N  

7 D A Y S .  

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

A P P R O V E D  P N E U M A T  l C  OR E L E C T R  l C  V I B R A T O R S  

T O G E T H E R  W l T H  A N Y  O T H E R  C O M P A C T  I O N  E Q U l  P M E N T  

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

I 
SERGENT,  HAUSKlNS & BECKWITH 

iD.."LI..O .01L ..D .O"*D..I0* I*DI".... .. . . . . .  . ........ . ,,.., - C.-10 



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

T O R S  S H A L L  B E  4500 C Y C L E S  P E R  M I N U T E .  T H E  

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

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

T H E  R E I N F O R C I N G  S T E E L ,  N O R  S H A L L  T H E Y  B E  

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

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

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

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

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

T I N U E D  F O R  A  P E R I O D  O F  A T  L E A S T  7 D A Y S  A F T E R  

P L A C I N G .  

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

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

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

I M P E R V I  o u s  M E M B R A N E  C U R 1  N G  S H A L L  C O N S I S T  

O F  A  C L E A R  C U R 1  N G  C O M P O U N D  A P P L I E D  U N I F O R M L Y  

I N  O N E  OR M O R E  A P P L l  C A T I O N S  T O T A L I N G  N O T  L E S S  

T H A N  O N E  G A L L O N  T O  E A C H  150 S Q U A R E  F E E T .  T H E  

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

M E N T S  O F  /!ASH0 M 148.  

I 
SERGENT, HAUSKINS & BECKWITH 

.'>.,-1L' ..a .O L .." .o,.o.r O h  ..o,s l,.. . . L . .  . , A ,  C - 1 1 
I 



DENSITY 

DETERMINATIONS 



I 

A P P L I E D  S O I L  M E C H A N I C S  0 E N G I N E E R I N G  G E O L O G Y  M A T E R I A L S  E N G I N E E R I N G  

-1- 
D. D W A I N E  SERGENT. P.E. J O H N  B .  HAUSKIWS.  P.E. GEORGE t i .  DECKWITH.  P.E. 

D A L E  V .  DEDENKOP. P.E. ROBERT 0 .  BOOTt i .  P.E. BRUCE J .  LE15ER. P.E. 

JOB N o .  E72-42 

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

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

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

A B O V E  R E F E R E N C E D  P R O J E C T .  

REPLY TO: 3 9 4 0  W. CLARENDON, PHOENIX, ARIZONA 85019 

PHOENIX FLAGSTAFF E L  P A S 0  ALBUQLIERQUE 
,,-,\-! - 7 -  , -\ 3 0 ,  f r ' f 7 - 1  7 7 . 1  ,4417 ( O l ' i l  777 .7nRn f l f " 7 1  2 4 4 - 0 9 4 0  



--- 1 - , SERGENI', HAUSKINS & BECKWITH CONSULTING SOIL AND FOUNOATION ENGINEERS 
M A T E R I A L S  TESTING ENGINEERS 

'!1' ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL 

1 
F I E L D  EXPLORATION 

REPORT OF SOIL TESTS 
DATE 5-15-72 

PROJECT S T R U C T U R E  N O .  7 JOB NO. E72-42 

LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  
8718 E A S T  M C D O W E L L  R O A D  

CLIENT TR I C O  I N T E I I P J A T  I O N A L ,  1 N C .  ADDRESS S C O T T S D A L E ,  A R  l Z O N A  85257 

SAMPLED B Y  SHB/GDS SUBMITTED BY SHB/GDS 

R E Q U E S T E D  B Y :  JOE C H O P R A / T R  I c o  D A T E  RECEIVED 4 -27 -72 

MATERIAL Z O N E  I I B O R R O W  

L A B  NO. 72-42-1 

( L IQUID  L l h l l T -  22 P L A S T I C  L I M I T  18  11 L IQU ID  L I M I T  20  P L A S T I C  L I M I T  19 1 

MATERIAL  Z O N E  I I B O R R O W  

LAB NO. 72-42-2 

I P L A S T I C I T Y  INDEX 4 I/ P L A S T I C I T Y  INDEX 1 I 

M E C H A N I C A L  ANALYSIS 

I SOIL  CLASSIFICATION:  AASHO I/ SOIL  CLASSIF ICAT ION:  AASHO I 

S I E V E  
S I Z E  

4" 

M E C H A N I C A L  ANALYSIS  

I U N I F I E D  
i II U N I F I E D  I 

S I E V E  
S l  Z  E  

4" 

% R E T A I N E D  
( I N D I V . )  

PHOr NIX ,  A R I Z O N A  
3 8 4 4  WEST ~ L A R ~ N C ) O N  

(GO.?) 264 4377 

9 P A S S I N G  

( C U M U L )  
% R E T A I N E D  

( I N D I V . )  

OTHER 

F L A G S T A F F ,  ARIZONA 
2029 NORTt-1 4 T I i  STRCET 

( 8 0 2 )  774 4433 

S P A S S I N G  

( C U M U L I  

OTHER 

E L  PASO. T E X A S  
201 NORTH C L A R K  ROAD 

(915)  772.3088 

I 



, SERGENT, HAUSKINS & BECKWlT}] CONSULTING SOIL AND FOUNOATION ENGINEERS 
MATERIALS TESTING ENGINEERS 

d 

' Y d '  ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL F I E L D  EXPLORATION 

REPORT OF SOlL TESTS 
D A T E  5-15-72 

PROJECT S T R U C T U R E  N O .  7 JOB NO. E72-42 

LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  
8718 E A S T  M C D O W E L L  R O A D  

T R  I C O  I N T E R N A T I O N A L ,  I N C .  S C O T T S D A L E ,  A R  1 Z O N A  85257 

SAMPLED B Y  SHB/GDS SUBMITTED B Y  SHB/GDS 

REQUESTED B Y :  J O E  C H O P R A / T R  I c o  D A T E  R E C E I V E D  4.-27 -72 

PHOENIX.  ARIZONA 
3'344 W 1 S T  (:L 4131 NDON 

(602) 2 6 4  4 3 7 7  

FLAGSTAFF'. ARIZONA 
2 0 7 9  NORTH 41  11 STl1BCT 

( 6 0 2 )  774  4433  

0 - 4 '  S O F  S T R E A M  B E D  & A P P R O X .  
SOURCE 600' W O F  D A  14 

M A T E R I A L  R E D  B O R R O W  F O R  Z O N E  I .- 

L A B  NO. 72 -42-3  
MECHANICAL ANALYSIS 

EL PASO. TEXAS 
2 0 1  NORTH C L A R K  ROAD 

( 9 1 5 )  772.3088 

-4 S O F  S T R E A M  B E D  & A P P R O X .  
P o u R c E  900' w O F  D A M  

R E D  B O R R O W  F O R  Z O N E  I 

LAB NO. 72-42-4 
MECHANICAL ANALYSIS 

S I E V E  
S I Z E  

4" 

3" 

", P A S S I N G  
(CUMU L l  

1 00 

S I E V E  
S I Z E  

4" 

3" 

I /4- 

E 4 

A' 8 

P 10 

2 16 

R 30 

P 40 

X 5 0  

a 100 

h' 200 

? R E T A I N E D  
( I N D I V . 1  

46 R E T A I N E D  
( I N D I V . )  

7 8 
68 
47 
4 3  
28 

18 

13 
12 

% P A S S I N G  
( C U M U L I  

1 00 

LIQUID L I M I T ~ P L A S T I C  LIMIT.& 

P L A S T I C I T Y  I N D E X  16  

SOIL CLASSIFICATION: AASHO 

UNIF IED 

OTHER 

LIQUID LIMIT 34 PLASTIC LIMIT 16 
PLASTIC ITY  INDEX 18 

SOIL CLASS1 FICATION:  AASHO 

U N I F I E D  

OTHER 

t / 4 "  

.y 4 

u 8 
rt 10 

1 6  

11 30 

u 40 

P 50 

* loo  
# 200 

7 3 
6 6  
52 
47 
39 

27 

2 1 
18 



, SERGENT, HAUSKINS & BECKWITH CONSULTING S O I L  AN0 FOUNOATION ENGINEERS 
M A T E R I A L S  TESTING ENGINEERS 

ENGINEERING ANALYSIS PHYSICAL TESTING Q U A L I T Y  CONTROL F I E L D  EXPLORATION 

i 
R E P O R T  OF SOIL TESTS 

D A T E  5-1 5-72 

PROJECT S T R U C T U R E  N O .  7 JOB NO. E72-42 

LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  
8718 E A S T  M C D O W E L L  R O A D  

CLIENT TR I c o  I N T E R N A T  I O N A L ,  I N C .  ADDRESS S C O T T S D A L E ,  A R  I Z O N A  85257 

S A M P L E D  B Y  s H B/G DS SUBMITTED BY SHB/GDS 

R E Q U E S T E D B Y :  JOE C H O P R A / T R I C O  D A T E  RECEIVED 4-27-72 & 5-4-72 

I M A T E R ~ A L  R E D  B O R R O W  F O R  Z O N E  I 11 MATERIAL  N A T I V E  I 
L A B  NO. 72-42-5 

L IQUID  L l h l l T  35 P L A S T I C  L I M I T  

PLAST IC ITY  INDEX 19 

I/ 

L I Q U I D  L I M I T  P L A S T I C  L I M I T  

PLASTICITY INDEX N O N p ~ A S T  I 

SOIL CLASSIF ICAT ION:  AASI iO 

U N I F I E D  

P t i O E N I X ,  AI?170NA 
3944  b\'LSl (:LA111 NOON 

(6021  264 4377 

28p-p.- 

-- 

SOIL CLASSIF ICAT ION:  AASHO 

U N I F I E D  

OTHER 

FLAGSTAFF. A R I Z O N A  
2029  N O t 2 l l i  4 T l t  STRCCT 

(6021  714 4433  

LAB NO. 7 2  -4 2 -7 

ANALYSIS 

% P A S S I N G  
( C U M U  L)  

100 

9 4 
9 1 
86 

7 3 
6 3  
44 
40 

2 1 

17 
15 

S I E V E  
S l  Z E  

4" 

3" 

2" 

1-1/2" 

1" 

3/4" 

1 /zW 

3/8" 

114" 

# 4 

C 8 

# l o  
# 16 

C 30 

# 40 

fi 50 

# l o o  
a 200 

O T H E R  

EL P A S O .  T E X A S  
201 N O R T I 1  C L A R K  ROAD 

(915)  772.3088 

MECHANICAL 

9 R E T A I N E D  
( I N D I V  I 

-- 

-- 

S I E V E  
S l  Z E  

4" 

3" 

2" 

1-1/2" 

1" 

3/4" 

1/2" 

3/8" 

1/4" 

# 4 

* 8 

8 10 

C 16 

C 30 

# 40 

# 50 

it l oo  
# 200 

ANALYSIS 

7 P A S S I N G  
( C U M U L )  

100 

95 
93 
9 1 

85 
8 0  
6 0  
55 
35 

19 

10 
6 

MECHANICAL 

*. R E T A I N E D  
( I N D I V  ) 

, & A p  

- -  - 

I 



I 
C O N S U L T I N G  S O I L  A N 0  F O l l N D A T l O N  E N G I N E E R S  

i SERGENT, HAUSKINS & BECKWITH , A T m I A , s  T E s T l , G  cNG,N,,,s 

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

REPORT O F  SOlL TESTS 
D A T E  5-1 5-72 

PROJECT S T R U C T U R E  N o .  7 JOB NO. E72-42 

LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  
8718 E A S T  M C D O W E L L  R O A D  

T R  I c o  I N T E R N A T I O N A L ,  I N C .  AD,REss S C O T T S D A L E ,  A R  I Z O N A  85257 

SAMPLED B Y  SHB/GDS SUBMITTED B Y  SHB/GDS 

R E Q U E S T E D  B Y :  JOE C H O P R A / T R  I c o  D A T E  RECEIVED 5-4-72 

I L IQUID  L I M I T -  P L A S T I C  L I M I T  11 L I Q U I D  L I M I T  P L A S T I C  L I M I T  I 

M A T E R I A L  N A T  I V E  

6 P A S S I N G  

N O N P L A S T  I c P L A S T I C I T Y  INDEX - I/ P L A S T I C I T Y  INDEX N O N p L A s T  I I 

C 50 

# l oo  

77 200 

SOIL  CLASSIF ICAT ION:  AASHO SOIL  CLASSIF ICAT ION:  AASHO I 
I U N I F I E D  U N I F I E D  I 

8 
5 

F'tiOTNIX A R I Z O N A  
3 1 4 4  H I  ',T C l  A l l1  NDUN 

( 6 0 2 1  7h4 4 J 7 7  

# 50 

# l oo  
# 200 

OTHER 

FLAGSTAFF. ARIZONA 
1 0 2 3  N O R T b I  4 T t I  S T R E E T  

(602)  7 7 4 . 4 4 3 3  

9 
6 

O T H E R  

EL PASO. TEXAS 
201 N O I 1 T H  CLARK ROAD 

(9151 772.3088 



SUlllMARY OF MOISTURE DENSITY RELATIONSHIP TESTS 

PROJECT S T R U C T U R E  NO.  7 JOB NO. E72-42 

MOISTURE CONTENT - % DRY WEIGHT 

I 
- 

MOISTURE-DENSITY RELATIONSHIP TEST METHOD DATA 
-- -- 

AASHO T 9 9 . 6 1  orrd A S T M  D 6 9 8 - 6 6 7  (Slondord Proctor )  

CURVE 

A 

,-- 
M O L D  N O . O F  BL.OWSPER HAMMFR H E I G H T O F  COMPACTIVE E F F O R T  

M A T E R I A L  D\~MCTTR.HC~CHT L A Y E R S  L A Y E R  WEIGHT FALL  FT. LDYCU. FT.  - 
A  - a 4  4 "  4 . 4 8 ' '  3 2 5 5 . 3  1-05 .  1 2 . .  1 2 . 3 7 5  

.-a 

0 - U  4 0 . .  4 . 5 8 "  3  5 0 5 . 5  L n S .  1 2 "  1 2 . 3 1 7  - 
C . 3 ' 4  4" 4 5 8 "  3 2  5  5 . 5  L f l S .  12" 1 2 . 3 7 5  

D -3!  4 6 * *  4 . 5 8 ' '  3 5 6  5 . 5  L L I S .  - 12" 12 .317  

A A S l l O  T 1 8 0 - 6 1  ond A S T M  1 5 5 7 - 6 6 1  ( M o d ~ f i s d  Proctor )  

4 . 5 8 "  -- 
C 4 ' .  

S O U R C E  

W O F  D A M ,  S O F  S T R E A M  
O E D  - Z O N E  I B O R R O W  
C O M B I  N C D  S A M P L E S  3, 4 
& 5 

I 
SERGENT, HAUSKINS & BECKWITH 

COI.Y,,,*O .01L a*., . " Y * D . l t N  ,*(It*.<.. 

3 , ,. . . .s A " *  ...I . I, .".I 

COHTENT 
X DRY wT. 

6.4 

MAXIMUM DRY 
DENYTY 

LBSJCU. FT.  

141 .0  

TEST 
DES'CNATm 

A S I M  
01557-66T 

TEST 

C 

L A B  
N O .  

72-42-6  



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS 

PROJECT S T R U C T U R E  NO.  7 JOB NO. E72-42 

5 6 7 

MOISTURE CONTENT - % DRY WEIGHT 

r 

MOISTURE-DENSITY RELATIONSHIP 
AASHO T99-61 and ASTM D 698.661 

M O L D  N O . O F  BLOWS P F R  I 1 OIAMETER 1 HFIGHT I LAYERS 1 L A Y  1 WEIGHT FT. L.DYCU. F T .  

1 AASHO T180-61 ond ASTM 1557-66'1 (Modified Proctor )  I 

CURVE 

B 

WEIGHT F A L L  F T .  LOSICU. FT.  

10 0 L R S  18 ' .  UfJ.250 

4 10'' 1 8 ' .  5 5 . 9 8 0  

4 .  I0 0 L O 5  - ----- 18" 5 0 . 2 1 0  

D 56 I 0  9 L O 5  18" 3 5 , 9 8 6  

h::$$$ 
CWTENT 

%DRY WT 

6 .4  

S O U R C E  

W O F  D A M ,  N O F  S T R E A M  
B E D  - Z O N E  I I  B O R R O W  

I 
SERGENT, HAUSKINS & BCCKWITH 

<<~*.,,, -1-(1 .0*, .LO IO,I**...,.* .* 3 ..,(". 
*. , . , , '  . . , , 0  ..,.. . I '... 

MAXIMUM DRY 
DENYTY 

LBSJCU. FT. 

14.0.7 

TEST 
DESIGNATm 

ASTM 
D1557-66T 

TEST 

C 

L A B  
NO.  

72-4.2-1 



I -bydj ~ E R G E N T ,  HAUSKINS & BECKWITH :,NSuLTING AN. .OuN.ATlON 

A P P L I E D  S O I L  M E C H A N I C S  E N G I N E E R I N G  G E O L O G Y  M A T E R I A L S  E N G I N E E R I N G  --  8 .  D W A I N E  S E R G E N T ,  P.E. JOHN D .  H A U S K I N S .  P . E .  GEORGE H .  B E C K W I T H .  P.E.  

t DALE V .  AEDCNKOP. P . E .  ROI3ERT D.  BOOTH.  P.E.  B R U C E  J .  LEISER.  P.E.  

J U N E  13, 1972 

J o e  No.  E72-42 

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

P E R F O R M E D  A T  T H E  A B O V E  R E F E R E N C E D  P R O J E C T  F R O M  M A Y  17, 1972 

T H R O U G H  M A Y  30, 1972. A L S O  A T T A C H E D  I S  A  M O I S T U R E  D E N S I T Y  

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

REPLY TO: 3940 W. CL-ARENDON. PHOENIX. ARIZONA 85019 

P I i O C N I X  F L A G S T A F F  E L  P A S 0  A L D U Q U E R O U E  

( 002 ) 272-GO45 (602) 774.4433 f 015) 772-3000 (505) 344.9040 



I , SERGENT, HAUSXINS & BECKWITH CONSULTING SOIL AN0 FOUNDATION fNGlNE"$ 
MATERIALS TESTING ENGINEERS 

ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL F I E L D  LXPLORATlON 

FIELD DENSITY TEST DATA 
D A T E  6-9-72 

PROJECT S T R U C T U R E  N O .  7  JOB NO. E72-42 

LOCATION Y O U N T A I N  H I L L S ,  A R I Z O N A  
8718 E A S T  M C D O W E L L  R O A D  

C L I E N T  
T R I C O  I N T E R N A T I O N A L ,  I N C .  ADDRESS S C O T T S D A L E ,  A R  I Z O N A  85257 

A R C H I T E C T / E N G I N E E R  C O N T R A C T O R  

R E Q U E S T E D  BY  P E R F O R M E D  BY SHB/GDS 

M A T E R I A L  N A T  I V E  

PHOENIX 

( 8 0 2 )  2 7 2 . 0 0 4 0  

FLAGSTAFF 

( 6 0 2 )  7 7 4 . 4 4 3 3  

C U R V E  

A 

A 

A 

A 

- 
A 

A 

A 

A 

A 

C 

ALBUQUERQUE 

( 5 0 5 )  3 4 4 - 9 9 4 0  

D R Y  
D E N S I T Y  

L B S f C U . F T .  

136.8 

134.6 

135.8  

1 3 7 . 7 -  

136.7 

135.5  

135.8  - 

137.7 

138.9 

- - - 
131 . 4  

M O I S T U R C  
C O N T E N T  
6 DRY W T .  

6 . 0  

5 .5  

6 .9  

- 6.0  

. 

5 .7  - 

5.5  

6 . 0  

6 . 0  

5 . 8  
-A. 

-- - - - 
6 .6  

D E N S I T Y  

9 7 . 0  

95.5 

95.3 

97.7 

97.0 

96.1 

96.3 

97.7 

98.5 

97.7 

L O C A T I O N  

S T A .  14-50 O N  $ O F  C O R E  

S T A .  I f 5 0  3 '  R O F  $ O F  C O R E  

S T A .  1+50 4 '  L O F  $ O F  C O R E  

S T A .  2+00 O N  '$ O F  C O R E  

4 9 4 ' - . ~ T A .  2300 6 '  f? O F  $ O F  C O R E  

- 
S T A .  2+50 - 5 '  L O F  6 O F  C O R E  

S T A .  2-I-50 2' R O F  $ O F  C O R E  

S T A .  I - i5O O N  $ O F  C O R E  -- 

-- 
S T A .  2-1-00 3 '  R O F  @ - 

----- 
S T A  . 2 + 0 O  4 6 '  L o r  $ 

G R A D E  

DEsH 
* T E S T  

5 9 ' -  

60  ' 
5 6 ' -  

57 ' 
5 3 ' -  

54 

5 0 ' -  

51 ' 

5 0 '-- 
4 7 ' -  

4 7 4 '  

4 6 4 ' -  

47 ' -- 

4 6 ' -  

$6;; ' 
4 4 ' -  

44:-' 

i t  

47 ' 
*BE L O W  

D A T E  O F  
T E S T  

5-17-72 

5-17-72 

5-17-72 

. 5-18-72 

5 - I&-72 

--- 
5-18-72 

----. 

5-19-72 

---- 
5-19-72 

---.--- 

5 - 1 9 - ~ 7 2 -  

5 -24-72- -10  

T E S T  
N o -  

1 

2  

3  

4 

5 

6 

. 

7  

8 

9 



I , SERGENT, HAUSKINS & BECKWITH CONSULTING SOIL AND FOUNOATION ENGINEER5 
M A r E R l A L S  TESTING ENGINEERS 

ENGINEERING ANALYSIS PHYSICAL TESTING . Q U A L I T Y  CONTROL F I E L D  EXPLORATION 

FIELD DENSITY TEST DATA - .  ..-- 6-9-72 

PROJECT S T R U C T U R E  N O .  7 JOB NO. E72-42 

LOCATION F O U N T A  I N H I L L S ,  A R  1 Z O N A  
8718 E A S T  M C D O W E L L  R O A D  

CL IENT T R I C O  I N T E R N A T I O N A L ,  I N C .  ADDRESS S C O T T S D A L E ,  A R  l Z O N A  85257 

ARCHITECT/ENGINEER CONTRACTOR 

REQUESTED BY PERFORMED BY SHB/GDS 

MATERIAL  N A T  I V E  

P H O E N I X  

(602) 2 7 2 - 6 0 4 8  

F L A G S T A F F  

(602) 7 7 4 - 4 4 3 3  

L L J  q V E  

C 

C 

C 

A 

- 
C 

C 

A 

C 

C 

A 

A L B U Q U E R Q U E  

( 5 0 5 )  3 4 4 . 9 9 4 0  

D R Y  
D E N S I T Y  

L B S / C U . F T .  

127.8 

131.8 

130.7 

137.8 

132.1 

132.9 

137.7 - 

136.1 

133.6  

- - - 
138.0 

M O I S T U R C  
C O N T E N T  
5 DRY W T .  

5 . 6  

6.2 

6 . 0  

-- 4 . 8  

6 . 0  

6 . 5  

6.4 

5.8 

6.3 --.- 

- - - - 
6.5 

*'DyYX 
D E N S I T Y  

9 5 . 0  

98.0 

97.1 - 

97.7 

98.2 

98.8 

97 .6  

101.2 

99 .3  

97 .9  

D A T E  O F  
T E S T  

5-24-72 

5-24-72 

. 5-24-72 

5-24-72 

. 5-24-72 

--- 
5-25-72 

- 

5-25-72 

---- 
5-25-72 - 

-- 

5-25-72. 

- -- --- 
5-25-72__20 

DEsH 
*TEST 

4 8 ' -  

4 8 6 '  

46+ ld  

47 ' 
4 6 4 1 -  

47 ' 
4 5 ' -  

4 5 & '  

4 5 ' -  
45&1 

I 
-- 43,'- 

4 4 '  

43+'-. 

4 4  ' -- 

4 4 ' -  

54-& I 

-43;$'_:_ 

4 4 '  

3 

4 4 '  
*BELOW 

T E S T  
N O .  

1 1  

12 

13  

14  

1 5 .  

16 

. 

17 

18 

1 1  

- -. 

L O C A T I O N  

S T A .  2 f 2 5  2 1 '  R O F  $ 

S T A .  2+00 1 8 '  L O F  $ 

S T A .  2+00 4 0 '  R O F  $ 

S T A .  2+00 O N  $ O F  C O R E  

S T A .  1+75 4 0 '  L O F  G 

S T A .  2+25 - 2 0 '  L O F  6 

S T A .  2+00 O N  $ O F  C O R E  

S T A .  2+50 4 0 '  R O F  tA 

S T A ,  2+00 2 0 '  R O F  6 --.. 

--- - 
S T A .  l+5O 3 '  R O F  $ O F  C O R E  

G R A D E  



I I SERGENT, HAUSKINS & BECKWITH CONSULTING S O I L  A N 0  FOUNOATION ENGINEERS 
M A T E R I A L S  T E S T I N G  ENGINEERS 

E N G I N E E R I N G  A N A L Y S I S  PHYSICAL TESTING O U A L I T Y  CONTROL FIELD EXPLORATION 

t 

FIELD DENSITY TEST DATA 
D A T E  6-9-72 

PROJECT S T R U C T U R E  N O .  7 J O B  NO. E72-42 

LOCATION F O U N T A  I N H I  L L S ,  A R  I Z O N A  
8718 E A S T  M C D O W E L L  R O A D  

C L I E N T  T R I C O  I N T E R N A T I O N A L ,  I N C .  ADDRESS S C O T T S D A L E ,  A R I Z O N A  85257 

ARCHITECT /ENGINEER CONTRACTOR 

REQUESTED BY  PERFORMED BY SHB/GDS 

M A T E R I A L  N A T  I V E  

5-25-72 t 
D R Y  

DENSITY 
LBS.CU.FT. 

MOISTURE 
CONTENT 
5 DRY WT. 

5-26-72 

- 
5-26-32 

PHOENIX 

( 0 0 2 )  2 7 2 . 0 0 4 8  

t 

L O C A T I O N  

21 

5-26-72 

- --- - - -- 
5-26-72 

----- 
5-26-72 

.. - - . - - - - - 
5-30-72 - -- -- - - - 

_ _  
5-30-72 ------ 

F L A G S T A F F  

( 0 0 2 )  7 7 4 . 4 4 3 3  

DENSITY 

O E P T H  

sT:lT 
D A T E  O F  

T E S T  

O N  $ O F  C O R E  -- 

23 

24 

A L B U Q U E R Q U E  

( 5 0 5 )  3 4 4 . 0 9 4 0  

C U R V E  TEST 
NO. 

4,3h1-  

114 ' 

26  

- . 

27 

28 

- -.--- 
2 9  - - . 

30  

4 3 '  
4 3 ' -  

434-1 

4 2 4 ' -  

4 3 '  

S T A .  2+50 4, '  L O F  $ O F  C O R E  

-- 3 -  

4 0 '  
--A -. 

4 c -  
I 

4 I F '  - 
3 3 ' -  

384 ' 
L 

3C)'- 
- -- -. - . 
3') .!- 1 

4 0 ' -  

4 G) 

S T A .  2+25 2 0 '  R O F  $ 

S T A .  2-1-25 2 5 '  L O F  $ 

6 . 0  

S T A .  1-t-50 -- O N  $ O F  C O R E  

S T A .  3+00 3 0 '  L O F  $ 

-- S T A .  2400 4 0 '  R O F  $ 

-.---- 

S T A .  1-1-50 O N  $ O F  C O R E  - - - - - 

________ 

S T A .  2 - ~ 5 0 4 '  R O F  & 

5.9 

7 . 0  

-- 6.4 

139.6 

5.7 

7 . 0  

6.5 

----.- 

6.0 

- - - -- 
5 . 6  

133.11 

133.2 

131 .6  

99.0 

136.7 

131.8 - 

131.5 

- 
140.6  

- -- 
133.5 

A 

99 .0  

99 .0  

97.8 

- C 

C 

C 

97.0 

98.0 

97.7 

- 
99.7 ----. 

95.0 

A 

C 

C 

--- 

A - 

-. 
A 



, SERGENT, HAUSKINS & BECKWITH CONSULTING SOIL ANDFOLIMOATION ENGINEERS 
M A T E R I A L S  TESTING ENGINEERS - 

'I' EHGlNEERlHt  ANALYSIS PHYSICAL TESTING OUALITY CONTROL F I E L D  EXPLORATION 

FIELD DENSITY TEST DATA 
D A T E  6-9-72 

PROJECT S T R U C T U R E  N O .  7 JOB NO. E72-42 

LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  
8718 E A S T  M C D O W E L L  R O A D  

CLIENT T R I C O  I N T E R N A T I O N A L ,  I N C .  AD,,,,, S C O T T S D A L E ,  A R  I Z O N A  85257 

ARCHITECT /ENGINEER CONTRACTOR 

REQUESTED BY  PERFORMED BY SHB/GDS 

M A T E R I A L  N A T  I V E  

PHOENIX 

( 6 0 2 )  2 7 2 . 6 0 4 8  

F L A G S T A F F  

( 6 0 2 )  7 7 4 - 4 4 3 3  

C U R V E  

C 

C 

A L B U Q U E R Q U E  

( 5 0 5 )  3 4 4 . 9 9 4 0  

T$$YX 
D E N S I T Y  

98.5 

97.4 

M O I S T U R C  
C O N T E N T  
5 D R Y  W T .  

6 . 0  

6.2 

D A T E  O F  
T E S T  

5-30-72 

5-30-72 

. 5-30-72 

D R Y  
D E N S I T Y  

LBS CU.FT. 

132.5 

131 . O  

DEgH 
+ T E S T  

40 ' -  

40$'  

3 9 -  

4 0  ' 
4 0 4 ' -  

T E S T  
NO. 

31 

32 

33 

96.3,  C 

-4- 
7 . 0  

6.8 --- 

L O C A T I O N  

S T A .  2+50 2 0 '  L O F  Q: 

S T A .  2+00 4 0 '  L O F  Q: 

S T A .  2+75 3 3 '  R O F  O 

5-30-72 

98.2 

129.5  

132.0  

4 1  ' 
40;'- 

41 ' 
34 

C 

-- 

.-- -.-. 

--- 

- S T A .  2+00 4 9 '  R O F  6 

- 

-- 

---- - 

- 

-. 

- 

- --- 

.- -- - -- - 
-- -- 

GR A D E  

----- 

- -- - 

- -- - . - - - - 
-- -- 

- -- -- 

- 
7 

.- 

- 
- 

- - - - - - 
- --- 

- - 
------ .~ 

+BE L O W  

- -- 

- -. 

- - 

- 
-- 

- - -. 

.-- - -. 

- 



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS 

PROJECT S T R U C T U R E  N o .  7 JOB NO. E72-42 

MOISTURE CONTENT - % DRY WElGHT 

1 MOISTURE-DENSITY RELATIONSHIP TEST METHOD DATA I 
I AASHO T99-61  a n d  ASTM D 6 9 8 - 6 6 T  ( S ~ a n d o r d  P r o c t o r )  I 

TEST 
DESIGNATION 

ASTM 
D1557-66T 

CURVE 

C 

I 
SERGENT, IiAUSKINS & BECKWITH 

',,.'.,,'. sl, ... ', .,," .",..,...,,.* *.',~..,,*. . ,,. .., . , . ~  

CWTEHT 
X DRY WT. 

7.0 

S O U R C E  

C O M P O S  I T E  O F  3 S A M P L E S  
N O F  D A M  I N  S T R E A M  B E D  

4 

TEST 

C 

MAXIMUM DRY 
CENSlTY 

LESJCU. FT. 

134.5 

WLilGHT 

-- 
5  5 L I I S .  

R 4 5  6 5 . 5  L 0 5 .  

C - 3 ' 4  2 5 5 . 5  LFIS. 

D -- - 3 f  4 5 0  5 . 5  1.ClS. 
*---- 

L A B  
N O .  

72-4.2-10 

HEIGHT O F  
F A L L  

12" 

1 2 "  

12" 

12"  

COMPACTIVE E F F O R T  
F T .  LDS'CU. F T .  

1 2 . 3 7 5  

1 2 . 3 1 7  

1 2 . 3 7 5  

1 2 . 3 1 7  

AASHO 1180-61  ond ASTM 1557-66T ( M o d ~ f i a d  P r o c t o r )  

WEIGHT 

A 2 5  1 0 . 0  L f l S .  - 
n 5 h 1 0 . 0  L - R S .  --- -- 
C ---.- 1 0 . 0  L.l\S. 

D -3/ 4 LA- 5 o  1 0 . 0  Lt15. 

HEIGHT O F  
F A L L  

18"  

1 8 "  

18"  

18"  

COMPACTIVE E F F O R T  
f T. LDS;CU. F T .  

5 6 , 2 5 0  

I I I I . Q R 6  

5 0 , 2 5 0  

3 5 . 9 8 0  



SERGENT, HAUSKINS & BECKWITH coNsLJLTING AN. .ouN,ATloN EN.lN,,R, -wB II A P P L I E D  S O I L  M E C H A N I C S  E N G I N E E R I N G  G E O L O G Y  M A T E R I A L S  E N G I N E E R I N G  * 
I B D W A I N E  SERGENT. P E .  J O H N  8 .  HAUSKIFIS. P.E. GEORGE H .  B E C K W I T H ,  P.E. 

I DALE V .  DEDENKOP.  P.E.  ROBERT D. BOOTH.  P.E.  B R U C E  J. LEISER.  P . E .  

JOB No .  E72-4,2 

R E :  S T R U C T U R E  No.  7 
R E T E N T I O N  B A S I N  P R O G R A M  
F O U N T A I N  H I L L S ,  A R I Z O N A  

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

P E R F O R M E D  A T  T H E  A B O V E  R E F E R E N C E D  P R O J E C T  F R O M  J U N E  19,  19-72 

T H R O U G H  JUNE 30, 1972.  A L S O  A T T A C H E D  I S  A M O I S T U R E  D E N S I T Y  

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

REPLY TO: 3940 W. CLARENDON. PHOENIX. ARIZONA 85019 

PHOENIX FLAGSTAFF E L  P A S 0  ALDUOUERQUE 

(602) 272-6840 (G02) 774.4433 ( 9 1 5 )  772-3008 (505) 344.9940 



, SERGENT, HAUSKINS & BECKWITH COUSULTINGSOIL AND 'OUNOATION ENGINEERS 
MATERIALS TESTING ENGINEERS 

ENGINEERING ANALYSIS * PHYSICAL TESTING OUALITY CONTROL F I E L D  EXPLORATION 

FIELD DENSITY TEST DATA 

PROJECT S T R U C T U R E  N O .  7 JOB NO. E72-4,2 

LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  
8718 E A S T  M C D O W E L L  R O A D  

C L I E N T  T R I C O  I N T E R N A T I O N A L ,  I N C .  J,DDR~~~ S C O T T S  D A  L E  , A R  l Z O N A  85257 

A R C H I T E C T / E N G I N E E R  C O N T R A C T O R  

R E Q U E S T E D  BY PERFORMED BY  SHB/GDS 

M A T E R I A L  N A T  I V E  

M O I S T U R E  D R Y  
D A T E  O F  T E S T  DEOPzH S O N T E N T  D E N S I T Y  '$! CURVE 

L O C A T I O N  
T E S T  NO. T E S T  . .DRY WT.  LBS:CU.FT. DENSITY N O -  

24- ' 5 .6  136.0  - 97.7 G 

6-19-72 37 3 ' -  S T A .  2+50 2 0 '  L O F  $ 

3$ ' 6 .5  132.4 98.4 C 

6-28-72 - 38 4 6 ' -  S T A .  2+00 O N  (t? O F  C O R E  

4 6 $ '  - 6 . 2  133.7 96 .0  G 
S T A .  2+50 3 5 '  R O F  $ 6-28-72 39 46f  ' -  - - - 

--- 47 I- 7 . 5  132.2 98 .3  C 

6-28-72 4 0  4 6 ' -  S T A .  2+75 - 3 5 '  L O F  $ - --- 
4 6 s 1  - - . - - - - -- 6 .1  132.1 98.2 C 

6-29-72 4 1  4 5 ' -  S T A .  2+50 O N  $ O F  C O R E  

4 5' 1  - -- -- d.- -- ----- 
5 . 0  133.1  -- 95.6 G 

6-29-72 42 44 I -  S T A .  2+60 40' L- o r  (t? -- -- --- 
I I 4 4 -2 

----.--- 
7 . 5  132.7 98.7 C 

S T A .  3 f00 4 5 '  R O F  $ 6-29-72-i?_3- -342 ---* 

4 4 + '  - -_ -___-*-_ _-_______-_- 7 . 5  134.1 99.7 C 
---------.- --- 

6-30-72 44 4 3 ' -  -- - S T A .  I f 7 5  O N  O F  C O R E  

4 3 3 '  6 . 5  138.1  99.2 G 

F L A G S T A F F  

I n o ? )  7 7 1 . 4 4 ~ 3  

A L B U Q U E R Q U E  

1 5 0 5 1  3 4 4 - 9 9 4 0  



I I SERGENT, HAUSKINS & BECKWI'rH C O N S U L T I N G  S O I L  A N D F O I J N O A T I O N  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  E N G I N E E R S  

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

Fl ELD DENSITY TEST DATA 

PROJECT S T R U C T U R E  N O .  7 JOB NO. E72-42 - 
LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  

8718 E A S T  M C D O W E L L  R O A D  
C L I E N T  

T R I C O  I N T E R N A T I O N A L ,  I N C .  ADDRESS S C O T T S D A L E ,  A R  I Z O N A  

ARCHITECT /ENGINE  ER CONTRACTOR 

REQUESTED BY  PERFORMED BY SHB/GDS 

M A T E R I A L  N A T  I V E  

PHOENIX 

( 0 0 2 )  2 7 2 - n E l 4 0  

f L A G S T A F F  

( 6 0 2 )  7 7 4 - 4 4 3 3  

I 

A L D U Q U E R Q U E  

( 5 0 5 )  3 4 4 . 9 9 4 0  

D A T E  O F  
T E S T  

6-30-72 

-6-30-72 

-- 

--- 

.--- 

- 

----- 

---- ------.~ 

- -- 

---- 

------ --- 

T E S T  

45 

46 

----- 

-. 

- - -. 

OEOYH 
T E S T  

43'- 

439 

43'- 
I 43$ 

- 

- 

-- 

--- 

- - - -. 

--.-------.-- 

---.-- 

L O C A T I O N  

S T A .  2+50 25' L O F  @ 

STA. 3+00 45' R O F  @ 

- - 

- 

--- -- 
- 

- -- - - - * 

-- 

M O I S T U R E  
C O N T E N T  
S D R Y  W T .  

6.4 

5.9 

- 

------- 

M A X  
D R Y  

D E N S I T Y  

101 .O 

99.4 

- 

--.- 

- 

D R Y  
D E N S I T Y  

L O S  ' C U  FT. 

135.9 

133.7 - 

- 

C U R V E  

C 

C 

-~ 



SIJIIMARY OF IAOISTURE DEI4SITY RELATlOl4Stil P TESTS 

PROJECT- 2.r I< u C T  11 13 r 140 .-4 JOB NO.- E7 2 -4 1 

A A S I t 0  T99.61 ond A S 1  M I, 60R.ObT (Sior>dord P r o c l o r )  

- 3 ' 4  

:. 6 

COIIPACTIVC E F F O R T  
FT. l .nS - CU.FT .  

5 6 . 1 5 0  

4 5%" : . y . ~ n a  -- 
r 6 . 7 5 0  

a n  1 0 -  s 5 . 0  8 o 

MOISTURE CONTENT - % DRY WEIGHT 

I 
SERGENT, tIAIJSKlP4S R R t C K W l T H  - 

/ n To*.,i, l,..,, In.L .+ l, ," .,.. n-i,lw. ,..il. ..,.. 
1 I . ... .,.,. ? ,  *,,,. 

L A B  
NO.  

TEST 
METHOD 

TEST 
DE3IGNATICX.I 

ASTM 

MAX:S(LItA DRY 
D c N 9 1  Y 

Lt6. CU. TT. 

G 72-41-10,  

f E  
CPITLNT 
? D :Y W T  

. D A N  2'-5' -- 

CURVE 

- 

C 

SOURCE 

B O f ? R O \ . l  P I T  W E S T  O F  
Dl557 6.0 139.2 



SERGENT, HAUSKINS & BECKWITH C O N S U L T I N G  S O I L  A N D  F o u N D A T i o N  E N G l N E E R s  

A P P L I E D  S O I L  M E C H A N I C S  E N G I N E E R I N G  G E O L O G Y  M A T E R I A L S  E N G I N E E R I N G  * 
-1 B .  D W A I H E  SLHGENT.  P . E .  

DALE V .  BEDENKOP.  P . E .  

JOHN U.  t i A U S K I N S .  P . E .  

ROBCRT D. B O O T H ,  P . E .  

G E O R G E  H.  B E C K W I T H .  P.E.  

B R U C E  J .  L E I S E R .  P.E. 

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

P E R F O R M E D  A T  T H E  A B O V E  R E F E R E N C E D  P R O J E C T  F R O M  J U L Y  5, 1972 

T H R O U G H  A U G U S T  1,  1972. 

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

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

REPLY TO: 3940 W. CLARENDON.  PHOENIX.  A f i lZONA 85019 

PtiOT.NIX F L A G S T A F F  EL P A S 0  A L D U Q U E R Q U E  

( 6 0 2 )  2 7 2 - 6 8 4 0  ( 6 0 2 )  7 7 4 - 4 4 3 3  (915 )  7 7 2 - 3 0 0 0  ( 5 0 5 )  3 4 4 - 9 0 4 0  



I , SERGENT, HAUSKlNS & BECKWITH C O N S U L T I N C S O I L  AND F O U N O A T I O N  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  E N G I N E E R S  

E N G I N E E R I N G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  + Q U A L I T Y  CONTROL F I E L D  E X P L O R A T I O N  

FIELD DENSITY TEST DATA ,.,, 8-8-72 

PROJECT S T R U C T U R E  NO.  7  JOB NO. E72-42 

LOCATION F O U N T A I N  H I I L S , - A R I ~ O N A  
8718 E A S T  M C D O W E L L  R O A D  

C L I E N T  T R I C O  I N T E R N A T I O N A L ,  I N C .  ADDRESS S C O T T S D A L E ,  A R  I Z O N A  85257 

ARCHITECT /ENGINE  ER- CONTRACTOR 

R E Q U E S T E D  B Y  PERFORMED BY- SHB/GDS 

M A T E R I A L  N A T I V E  

P H O E N I X  

( 0 0 2 )  2 7 2 . 8 0 4 0  

FLAGSTAFF 

1 0 0 2 )  7 7 4 . 4 4 3 3  

D A T E  O F  
T E S T  

7 -5-72 

7-5-72 -- 

7-5-72 

-- 
7-6-73- 

7-6-72 - - -- 

--- 

7-6-72 - -- 

- - 
7-7-72  

- - - - - -- 
7-7-72 

- - - - - - >- - 

7-7-22 

- _-- -. 

A - 1 0 - 7 2  - -  

ALBUQUERQUE 

( 5 0 5 )  3 4 4 . 0 9 4 0  

DEOPFTH 

TEST 

3 7 ' -  

37'1 

3 7 ' -  

3  7 9  

3 7 ' -  

3  7+' 

3 1 ' -  

3 1 4 '  

335'- - 

3 4 '  - 

354'- 

--- 36' -- -. 
3 -  

--- 3&' 

3 2 ' -  

1 _33-1_-S1~ 
I _LL!<L. 

3 1 ' -  

3 I +  

T E S T  

47 

48 

49 

50 

---- 

51 

52 

- . 

53 

54 . 
.- - 

5-5- 

56 

L O C A T I O N  

S T A  2+00 O N  @ O F  C O R E  

S T A  2-1-50 2 5 '  L O F  $ -- 

S T A  3+00 60'  R O F  $ 

S T A  - 3+00 65'  L O F  $ 

- S T A  2f0_OO0N @ O F  C O R E  

S T A  2+00 7 0 '  R O F  f 

S T A  3+00 40 '  L O F  $ 

-- 
S T A  34-00 O N  $ p~ C O R E  

222-.---- 
2 f-2530' R O F  G 

-- -- - 
S T A  3t-00 O N  @ O F  C O R E  

MOISTLIRC 
C O N T E N T  
% D R Y  WT. 

6.5 

6.6 

- 
6.4 

7.1 - -- 

7.6 

6.2 

6.9 

--- 
7.0  

7.7 - - -- 
---------- 

5.8 

D R Y  
DENSITY 

LBS,CU.FT. 

137.5 

133.2  

- 

1 3 4 . 8 1 0 0 . 1  

133.9 

:D:",X 
DENSrTY 

98.0 

99.1 

--- 

99.5 

C U R V E  

G 

C 

C 

C 

3- 

C 

C 

G 

--- 

C- 

G 

+ ----- 
133.8 

130.2 

- 
131.4 

135.6 

129.5 - - - - - -- -. 

136.5 

96.1 

96.9 

97.7 

97.4 

96.3 - 

97.0 



, SERGENT, HAUSKINS & BECKWl'I-H C O N S U L T I N G  S O I L  A N ~ O U N O A T I O N  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  E N G I N E E R S  

E N G I N E E R I N G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  QUALITY CONTROL FIELD E ~ P L D R A T I O N  

FIELD DENSITY TEST DATA 
D A T E  8-8-72 

PROJECT S T R U C T U R E  N O .  7 JOB NO. E72-42 

LOCATION F O U N T A  I N  H I  L L S ,  A R  I Z O N A  
8718 E A S T  M C D O W E L L  R O A D  

CLIENT T R I C O  I N T E R N A T  I O N A L ,  I N C .  A ~ D R E S S S C O T T S D A L E ,  A R  I Z O N A  85257 

ARCHITECT /ENGINEER CONTRACTOR 

REQUESTED BY PERFORMED BY SHB/GDS 

F L A G S T A F F  

( 6 0 2 )  7 7 4 . 4 4 3 3  

ALBUOUEROUE 

( 5 0 5 )  3 4 4 - 9 9 4 0  

CURVE 

C 

C 

D R Y  
DENSITY 

L B S T C U . F T .  

132.1 

130.2 - 

MOlSTURLl 
C O N T E N T  

D R Y  WT. 

5.6 

5.9 

"d"p"yX 
DENSITY 

98.2 

96.9 

D A T E  O F  
T E S T  

7-10-72 

7-10-72  

139.0 

1 3 4 . 2  

135.7 

137.2 

- 

136.1 

139.5 

-- 
135.4 

5.8 

- 7 . 0  -- 

6.4 

5.8 

7.2 

7.6 

6.5 

-.------- 

7 . 2  

DEgH 
TEST 

3 3 ' -  

3 3 h 1  

3 1 ' -  

3 1 4 1  

T E S T  

57 

58 

L O C A T I O N  

S T A  2 f 0 0  40 '  R O F  & 

S T A  3+75 22 '  L O F  & 

, 7 -11-72 

-- 

. 7 -11-72 

7-1.1-73 

--- 

7-12-72 

------- 

7-13-72 

- 

7-12-72 - - -- -- 

- -- - 

7 - I ? - 7 ?  

__ _______-. 

7-12-72 -. - - - - - -- - - 

3 0 ' -  

3 G '  
3 0 ' -  

I 
3 O L ,  

3 0 ' -  
I I 3 0,- 

2 9 ' -  

29$' 

2 -  

- 29f 
29'- 

-- 

-2 9l>if 
-u$-_2='-. 

28-L' 
--&- 

2 -  - - . 

285' 

59 

- 

60 

61 

62 

-. 

63 

- 
G4 --- - . 

- - .  

66 - - -. . 

103.21 c-' 
96.41 G 

100.8 -- 'A C 

S T A  24-00 3 3 '  R O F  @ 

STA 33-25 O N  & O F  C O R E  

STA 2+5_0 20 '  L O F  4 

S T A  1 + 5 0 - ~ ~  @ O F  C O R E  

S T A  2+50 2 0 '  R O F  @ 

-- 
S T A  3-125 15 '  L O F  @ -- - . 

S T A  2100 O N  '$ O r  C O R E  

S T A  3-1-00 1 8 '  R O F  @ 
- -- - - 

98.5 

1 3 5 . 6 1 0 0 . 8  

101.3 

100.1 --.-. 

100.7 

G 

C 

C 

G 
-. 

---. 

C 



, S E ~ G E ~ T ,  H ~ ~ S K I N S  & BECKWITH C O N S U L T I N G  50'"" A N O F O U N O A T I O N  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  E N G I N E E R S  

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

Fl ELD DENSITY TEST DATA 
D A T E  8-8-72 

PROJECT S T R U C T U R E  N O .  7 JOB NO. E72-42 

LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  
8718 E A S T  M C D O W E L L  R O A D  

CLIENT T R I C O  I N T E R N A T I O N A L ,  I N C .  ADDRESS S C O T T S D A L E ,  A R  I Z O N A  85257 

ARCHITECT /ENGINEER CONTRACTOR 

REQUESTED BY PERFORMED BY s H B / G D S  

M A T E R I A L  N A T I V E  

7-13-72 72 2 6 ' -  S T A  2+50 L N  $ O F  C O R E  

2 61.1 - - . -- - - - .--A- 5.8 

7-13-72 73 2 -  S T A  3 f 0 0  46 '  L O F  @ 

266 '  ---- - ----g 7-14-72 74 251- S T A  3-1-00 -- 

6.4 

O N  $ 9 1  C O R E  -- -- .- -- ~ 

7 -13-72 

7-13-72 

7-13-72 

F L A G S T A F F  
, , . .  . . .  

'DMd;' 
DENSITY 

101.5 

D R Y  
D E N S I T Y  

LBS,'CU.FT. 

136.8 

A L O V Q U E R O U E  

, V , > . ' ,  " 4 . 7  <I? , , , , -  

C U R V E  

C 

M O l S T l J R E  
C O N T E N T  
'; D R Y  W T .  

7.5 

r-;4 8 . 0 i  130.51 - 

7-13-72 71 233 - STA 2+04 40 '  R O F  $ - 

--- 2 4'. 5.8 128.2 95.3 C 

68 

69 

70  

L O C A T I O N  

S T A  3+50 20 '  L O F  $ 

D A T E  O F  
T E S T  

, 7 - 2  
I - 

7 7 ' -  

27&' 

2 7 ' -  

2% ' 
2 7 ' -  

T E S T  

67 

DEOTH 
T E S T  

2 8 ' -  

284 '  
L 

S T A  2+25 2 0 '  R O F  e 

S T A  2+15 O N  @ O F  C O R E  

S T A  3+30 3 0 '  L O F  @ 

5.9 

6.5 

136.3 - 

138.1 

100.6 C 

99.3 G ---t 



I I SERGEN~,  HAUSKINS & BECKWITH CONSULTING SOIL AND FOUNDATION ENGINEERS 
MATERIALS TESTING ENGINEERS 

ENGINEERING ANALYSIS * PHYSICAL TESTING OUALITY CONTROL F I E L D  EXPLORATION 

t 

FIELD DENSITY TEST DATA 

PROJECT S T R U C T U R E  N O .  7 JOB NO. E72-42 - 

LOCATION F O U N T A  1 N 11 1 L L S ,  A R  1 Z O N A  
8718 E A S T  M C D O W E L L  R O A D  

CLIENT T R  I C O  I N T E R N A T  I O N A L ,  I N C .  A D D R E S S  S C O T T S D A L E ,  A R I Z O N A  85257 

ARCHITECT /ENGINEER CONTRACTOR 

R E Q U E S T E D  B Y  PERFORMED BY SHB/GDS 

M A T E R I A L  N A T  I V E  

F L A G S T A F F  

(no?\ 7 7 4 . 4 4 3 3  

A L B U Q U E R Q U E  

( W n - )  3 4 4 . 9 9 4 o  

TzyA 
DENSITY 

99.3 

100.8 

C O N T E N T  
MOISTL'RC 

s DRY WT.  

7.0 

6.1 

8.0 

C U R V E  
N O .  

G 

C 

L O C A T I O N  

S T A  3+75 O N  @ O F  C O R E  

S T A  3+50 2 1 '  R O F  @ 

S T A  2+50 28 '  L O F  @ 

D A T E  O F  
T E S T  

7-14-72  

7-14-72 

7-14-72 

O E I I S I T Y  
D R Y  

LSS;CU.FT. 

138.2 

1 3 5 . 8  

135.5 100.71 C 

STA 1+50 O N  @ O F  C O R E  

-- STA 2+50 3 0 '  R O F  @ 

S T A  3-1-50 3 0 '  L O F  @ -- 

S T A  3+00 3 '  R  O F  @ 

-- 
S T A  2100 20 '  R- O F  @ 

, 7 - 1 7 - 7 '  

7 - 1 7 - 7 1  

T E S T  

77 

78 

79 

- 
7.6 

6.6 

6.2 --- 

DEOyH 
TEST 

2 4 ' -  

24$' 

2 4 ' -  

24+' 
2 4 ' -  

80  

51 

133.6 

1 3 L 2  

133.7 

-- 
C 

-.-- 

G 

7-1 n-72--3-!5_ 
224 '  .- 7 .0  132.5 98.6 

2 3 ' -  

23 4' - 

23 ' - 
23 

S-r A 2-f-150 2G ' L o F $ 22 '~  

2 3 ' -  

--- 236 '  

2 -  
I 2 

7 - 1 7 - 7 2 .  - -- 

-- - 

7 -18-72 

--- - 

99.3 

98.5 

99.5 

. 

7 -18-72 -. - - - -- - - - - 

82 

-. 

03 

C 

G 

C 

--- 

- -- -- 
6.4 

7-18-72 --- 

1 6  - - - -- 
136.5 

2_1 I -  S T A  2+25 O N  @ O F  C O R E  

2141 

--&-. 

84 

- 
98.0 

22'- 



I , SERGENT, HAUSKlNS & BECKWITH C O N S U L T I N G S O I L  AND W U N O A T I O N  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  E N G I N E E R S  

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

t 

FIELD DENSITY TEST DATA 
D A T E  8-8-72 

PROJECT S T R U C T U R E  N O .  7 JOB NO. E72-42 

LOCATION F O U N T A I N  H I L L S .  A R I Z O N A  
8718 E A S T  M C D O W E L L  R O A D  

CLIENT T R  I C O  I N T E R N A T I O N A L ,  I N C .  ADDRESS S C O T T S D A L E ,  A R I Z O N A  85257 

ARCHITECT /ENGINEER CONTRACTOR 

R E Q U E S T E D  B Y  PERFORMED BY SHB/GDS 

M A T E R I A L  N A T I V E  

P H O E N I X  

(602) 2 7 2 . 6 8 4 0  

F L A G S T A F F  

( 0 0 2  ) 7 7 4 . 4 4 3 3  

C U R V E  

A L R U Q U E R Q U E  

( 5 0 5 )  3 4 4 . 8 9 4 0  

MOlSTURC 
C O N T E N T  
';DRY WT. 

D A T E  O F  
T E S T  

DEOP:H 

TEST 
T E S T  

6.6 

7.0 

6.7 

DRY 
DENSITY 

L B S  CU.FT. 
L O C A T I O N  

- - 

7-18-72 

- 7-19-72 

. 7-19-7290 

7-1-9-72 

--- 

7-19-72 

- 

.7-19-72 

"'gYX 
DENSITY 

21'- 
21 4' 
21 ' -  
21 41 
20'- 

2 0 ' -  

204' 
19'- 

19;' 

19'- 

87 

88 

89 

91 

92 

-. 

93 

136.5 

133.6 

137.5 

S T A  23-50 28' L O F  @ 

S T A  3+75 30' R O F  @ 

S T A  2+50 O N  @ OF C O R E  

S T ?  23-00 18' R O F  @ 

S T A  33-75 20' L O F  @ - 

. 

S T A  34-75 LN @ O F  C O R E  

5.9 133.0 99.0 C ---I-+$ . -- 

S T A  34-50 20' L O F  @ 

7-20-72 

7-20_T12 

-- -- 

7 2  

I 

101.51 C 

99.4 C C 

-- 7.8 

6.6 

- 6.3 

A 

7.4 

-- 

-- 

1 2 -  

1 8 ' -  

184' 

18'- 

181' -- 

94 

95 

~ 

9_8,8 

S T A  2+00 15' R O F  @ 

-- 
S T A  1-150 20' R - O F  4 

__L-.--- 

S T A  2-1-50 O N  @ O F  C O R E  

9 

G 

133.4 

136.1 

136.8 - 

- 
132.8 

6.0--138.2 -- - - - 
1 -  

I 8,k' 6.4 133.0 

99.3' 

97.3- 

101.6 

98.9 

. 

. - 99.3 -- 

--- 

a 
G  . 

C 

C 

-- 

G-. 

98.9 C , 



I SERGENT, HAUSKINS & BECKWl-1-H C O N * " J L l l N G S O l L  A N 0  F O U N O A T I O N  ENGIN*""'  
M A T E R I A L S  T E S T I N G  E N G I N E E R S  

IF-1' E N G I N E E R I N G  A N A L Y S I S  P H Y S I C A L  T E S T I N G  O V A L l T Y  C O N T R O L  • F I E L D  E X P L O R A T I O N  

Fl ELD DENSITY TEST DATA D A T E  8-8-72 

PROJECT S T R U C T U R E  NO.  7 JOB NO. E72-42 

LOCATION F O U N T A  I N  H I L L S ,  A R I  Z O N A  
8718 E A S T  M C D O W E L L  R O A D  

CLIENT T R  I C O  I N T E R N A T I O N A L ,  I N C .  S C O T T S D A L E ,  A R I Z O N A  85257 

h R C H I T E C T / E N G I N E E R  CONTRACTOR 

R E Q U E S T E D  B Y  PERFORMED BY SHB/GDS 

FLAGSTAFF 

I 8 0 2 )  7 7 4 - 4 4 3 3  

. 

D R Y  
D E N S I T Y  

L B S 8 C U . F T .  

135.5 

137.2 

136.5 

136.8 

132.2 

133.4 

137.2 - 

134.8 

137.3 

- - - - 
137.6 

M O I S T U R I -  
C O N T E N T  
' .DRY W T .  

7.3 

5.6 

7.5 

--- 6.9 

7.3 

6.6 

6.8 

7.7 

7.2 

- - - - 
6.6 

. 

I 
- 

%AA: 1 C U R V E  D A T E  O F  
T E S T  

7-20-72 

7-20-72 

- 7-20-72 

7-21-72 

7-21-72 ----- 

--- 
7-21-72 

. --- 

- 
7-24-72 

------- 
7-24-72 

_ 
7-24-72 

- -- 

7 - 22r7_1_._10G 

D E N S I T Y  

100.8 

D>P:H 
T E S T  

17'- 

174' 

17'- 

17h1 

17' - 

I 74' 
16'- 

I 6$' 
16'- -- 
I 64' 
15'- 

1 1 6:-' --La 
15'- 

a! 
15' - 
1 :;-I7 I 

L 

1 -  
I I 5-<' --.-----A- 

- L 4 L  
14,k' 

T E S T  

97 

98 

99 

100 

101 

102 

-. 

103 

1 0 4  

105 

C 

L O C A T I O N  

S T A  It00 12' R O F  @ 

S T A  2+00 O N  O F  C O R E  

S T A  3+00 16' L O F  @ 

S T A  2f50 O N  @ O F  C O R E  

STA 1+00 15' L O F  4 - 

-- 
S T A  3+00 18' R O F  @ - 

S T A  1+00 O N  @ O F  C O R E  

------- S T A  2-I-00 15' R O F  $ 

~ S ~ A  3t00 20' L O F  f 

S T A  2+00 O N  f O F  C O R E  __--- 

I 
98.41 G 

101.5: C 

& 98.3 G -4- 
98.3 

- 

99.2 

98.6 

100.2 

102.8 --.- ---- 

- - 
90 .9  

C 

C 

G 

C 

C 

G 



I , SERGENT, HAUSKINS & BECKWITH C O N W U I N G  50" AND F O U N D A T I O N  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  E N G I N E E R S  

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

FIELD DENSITY TEST DATA 8-8-72 D A T E  - 

PROJECT S T R U C T U R E  NO.  7 JOB NO. E72-42 

CLIENT T R  I C O  I N T E R N A T  I O N A L ,  A D D R E S S  I N C .  S C O T T S D A L E ,  A R  I Z O N A  85257 

ARCHITECT /ENGINEER CONTRACTOR 

REQUESTED BY PERFORMED B Y  SHB/GDS 

M A T E R I A L  N A T I V E  

PHOENIX 

(602) 2 7 2 - 0 0 4 8  

F L A G S T A F F  

(602) 7 7 4 - 4 4 3 3  

L J R V E  

C 

C 

A L R U Q U E R Q U E  

(505) 3 4 4 . 0 9 4 0  

M O I S T U R E  
C C N T E N T  
5 D R Y  W T .  

6.0 

8.2 

D R Y  
DENSITY 

L B S ' C U . F T .  

135.2 

134.4 

L O C A T I O N  

S T A  2+00 20' R O F  @ 

S T A  3+00 28' L O F  @ 

S T A  1+25 15' R O F  @ 

- 
>$Ax 

D E N S I T Y  

100.5 

99.9 

S T A  2+25 O N  $ O F  C O R E  

S T A  3+5__0 15' L O F  @ 

S T A  1-1-75 1 4 '  R O F  @ 

S T A  2f50 O N  @ O F  C O R E  

-- 

DEOyW 
T E S T  

14'- 

146' 

14'- 

144' 

13' - 

D A T E  O F  
T E S T  

7-24-72 

7-24-72 

7-24-72 

13'- 

134' 

13'-- 

13;~ 
12'- 

1241 

T E S T  

107 

108 

109 

_ 7-24-72 

--- 
-7-24-72 

--- 

7-25-72 

- - 

6 +---L- 3 135 

7-26-72 -- 

110 

1 1 1  

112 

7.0 

7-100.9/ C 

98.01 C 

7-25-72 114 12'- . S T A  3-1-50 20' L- O F  @ 

7-25-72 

137.4 

101.9 

98.9 

100.3 

98.5 

- -- . . - -- - - -- 

7 -2z-221'15 

116 

I 
C 

G 

C 

C , 

I I -,IT ' 

7.9 

- 
8.0 

6.6 

6 . 8  

- 

8.1 

113 

_ __ -I_-- - 

- 

7.2 136.4 97.9 G 
1 1  ' -  

- 

131.8 

137.1 

137.7 

134.9 

132.5 - 

12'- 
12" 
2- 

S T A  34.00 O N  @ O F  C O R E  ------. 

114' 

1 1  12 
1 1 ' -  S T A  3+75 20' R O F  @ 



I SERGENT, HAUSKlNS & BECKWITH C O N S U L T I N G  S O I L  AND F O U N O A T I O N E N G I N E C R S  
M A T E R I A L S  T E S T I N G  E N G I N E E R S  

E N G I N E E R I N G  A N A L Y S I S  . P H Y S I C A L  T E S T I N G  O U A L I T Y  CONTROL 

t 
FIELD E X P L O R A T I O N  

FIELD DENSITY TEST DATA 
D A T E  8-8-72 

PROJECT S T R U C T U R E  No.  7 JOR NO. E72-42 

LOCATION F O U N T A I N  H I L L S ,  A R I Z O N A  
8718 E A S T  M C D O W E L L  R O A D  

c L I E N T T R I C O  I N T E R N A T  I O N A L ,  I N C .  ADDRESS S C O T T S D A L E ,  A R  I Z O N A  85257 

A R C H I T E C T / E N G I N E E R  C O N T R A C T O R  

R E Q U E S T E D  B Y  PERFORMED BY SHB/GDS 

M A T E R I A L  N A T  I V E  

D A T E  O F  
T E S T  

7-26-72 

F L A G S T A F F  

( 6 0 2 )  7 7 4 . 4 4 3 3  

7-26-72 

7-26-72 

7-26-72 - 

7-27-72 

-- 
7-27-72 - --- 

- 

7-27-72 

7-27-72 --- 

- . - - -- 

A L D U O U E R O U E  

( 5 0 5 )  3 4 4 . 9 9 4 0  

T E S T  

117 

118 

119 

120 

121 

122 - 

-. 

123 

124 

DEOyH 
T E S T  

1 1 ' -  
l 11,' 

10' - 
1 041 
10'- 

1 l '  

10'- 

I 04' 
- 9'- 
92-1 

I' - 

9'- -- 
9'' 
--L- 

8L_ 
8' I 
A-- 

8'- 
8-l' 
-2- 

- 7-27-72 125 7'- S T A  31-00 10' R O F  Q: 

L O C A T I O N  

S T A  24-50 20' L O F  @ 

- 
5.7 

S T A  2+50 30' R O F  4 

S T A  2+75 O N  @ O F  C O R E  

S T A  3f50 24' L O F  @ 

-- S T A  34-00 O N  @ O F  C O R E  

S T A  3t25 20' R O F  4 - 

S T A  2+00 15' L O F  @ 

S T A  14-50 O N  @ Or C O R E  --- 

----I--- --- 
- -- S T A  14-00 O N  ' @  O F  C O R E  

7j71 
._ _I__I__ 

7-28-72-jZG - 

C U R V E  M O I S T U R E  
C O N T E N T  
6 D R Y  W T .  

7.4 

7.9 

-- 
C ---- 134.7 

7'- 
I 7 1 '  G - 

100.1 

.-------a 

7.3 

d 

D R Y  
D E N S I T Y  

L P S ; C U . F T .  
:z$YX 

D E N S I T ! '  

C . 

C 

132.41 98.4 

-- 

. 

6.6 

8.2 

5.7 

- 
7.3 

- 
134.9 

135.9 - 

- 
96.9 

101 . 1  

G 

C - 

C 

G 

---.-- 

135.1 

133.6 

135.3 - 

136.3 

97.0 

99,3 

100.6 

97.9 



, SERGENT, HAUSKINS & BECKWITH C O N S U L T I N G  S O I L  AND F O U N D A T I O N  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  E N G I N E E R S  

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

t 

Fl ELD DENSITY TEST DATA 8-8-72 

PROJECT S T R U C T U R E  N O .  7 JOB NO. E72-42 

LOCATION F O U N T A  I N H I  L L S ,  A R  I Z O N A  
8718 E A S T  M C D O W E L L  R O A D  

CLIENT T R I C O  I N T E R N A T I O N A L ,  I N C ,  ADDRESS S C O T T S D A L E ,  A R  I Z O N A  85257 

A R C H I T E C T / E N G I N E E R  C O N T R A C T O R  

R E Q U E S T E D  B Y  PERFORMED BY SHB/GDS 

M A T E R I A L  N A T I V F  

P H O E N I X  
,-.-.-.> - .  , %  

F L A G S T A F F  
, *  ~ - ,  , - 9  .,,., 

. 

C U R V E  '$R"yX 
D E N S I T Y  

M O I S T U R T .  
CONTENT 
S D R Y  W T .  

D A T E  O F  
T E S T  

D R Y  
D E N S I T Y  

LBS C U . F T .  
DEOyH 

T E S T  
T E S T  

97.91 c 7.4 

6.8 

8.2 

7.3 

7.0 

6.4 

- 7.2 

- 

7.0 

'7 . I -- 

6.5 

L O C A T I O N  

, 7-28-72 

7-28-72 

7-28-72 

7-28-72 

7-3-1-72 

---- 
7-31-72 

- 
7-31-72 

--- .- - - -  

- 1 . -- 

. __- - -- -- 

I -  
- -- - 

j - - - 1 3 2 -  

98.5 

131.7 

137.1 

132.4 

132.7 

134.0 

136.2 

13&f? 

136.0 

1-~3-~.-0-. 

135.5 

6'- 

6-k I 

6'- 
6-!. f 

5'- 

54' 
5'- 

541 
4'- 

4f '- 
4'- 

I 32' 
3_LT_ 
3 -I- I 
-2 --- 

- 
.-2LL-. 

2 .  
? I , l  

2 ' - 
24 I 

127 

128 

129 

130 

131 

132 

-. 

133 

- 
- -- 

J 4.. 
- . 

-134 

G 

S T A  2+50 12' L O F  $ 

S T A  3+00 O N  $ O F  C O R E  

S T A  If75 12' R O F  @ 

S T A  2f75 13' L O F  @ 

- S T A  1+50 5' R O F  @ 

-- 

S T A  3+50 12' L O F  $ 

S T A  2+00 10' R O F  @ 

- 

C -  3-1-00 O N  f !or C O R E -  ! L 

- ---- 

- 5 )  3 /3 0 r @ 

S T A  2+?5 4' L O F  

-- 99.li C 

98.7 

96.3 

97.7 

96.9 

97.7 

2 3  6.2 
---- 

97.2 

C 

-G 

G 

G 

G 

~---- 

.GL 
-. 

G 



I , SERGENT, HAUSKINS & BECKWl-rH C O N S U L T I N G  S O I L  AND W U N D A T I O N  E N G I N E E R S  
M A T E R I A L S  T E S T I N G  E N G I N E E R S  

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

FIELD DENSITY TEST DATA 
D A T E  8-8-72 

PROJECT S T R U C T U R E  N O .  7 JOB NO. - E72-42 

LOCATION F O U N T A I N  W I L L S ,  A R I Z O N A  -- 

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

ARCHITECT /ENGINEER CONTRACTOR 

REQUESTED BY  PERFORMED BY SHB/GDS 

M A T E R I A L  N A T I V E  

P H O E N I X  

(602) 7 7 3  Ofl4n 

F L A G S T A F F  

( 6 0 7 )  7 7 4 . 4 4 3 3  

A L B U Q U E R Q U E  

( 5 0 5 )  3 4 4 . 9 9 4 0  

T&$X 
DENSITY 

96.0 

97.4 

C U R V E  
N O .  

G 

G 

M O I S T U R L -  
L O N T k N T  
".DRY WT.  

7.3 

7.0 

D A T E  O F  
T E S T  

8-1-72  

8-1-72 

- 

- 

-- 

-- 

D R Y  
D E N S I T Y  

LBS'CV.FT.  

133.5 

136.5 

DEOyH 
T E S T  

1 ' -  
I 1 

1 ' -  
I 

1 ,I 

T E S T  

137 

138 

L O C A T I O N  

S T A  3 t00  O N  $ OF C O R E  

S T A  1 4 - 0 0  O N  @ O F  C O R E  

-- 

. 

-- 

--- 

-- 

----- 

, --- 

-- 

- 

-- 

- - - - -- 

---- 

-- 

- . 

~ 

-- 

-- 

- 

--- 

-- 
-- --. 

~ ---- 

____t 

- 

---------- ---. 



TESTS 

0 N 

CONCRETE CYLINDERS 



estij ig Laboratories 
A Divisior~ o / R  & D Er:& lrleerirtg itssocinres. Inc. 

817 Wcst hiadison Phoenix, Arizona 85007 Telephone 254-61 81 

For: S e r g e n t ,  Hausk ins  & Beckwith  
3940 West C la rendon  
P h o e n i x ,  A r i z o n a  85019 

Date: 
J u l y  1 2 ,  1 9 7 2  
J u n e  2 1 ,  1 9 7 2  

Received: 6-15-72 Project: F o u n t a i n  H i l l s  

Submitted by: Same ,  G.D. S w i n d l e  Address of Project: - 

Contractor: T r i c o  I n t e r n a t i o n a l  Source of Sample: S t r u c t u r e  #7  O u t l e  P ipe  
S u b .  C o n t r a c t o r :  A n d e r s o n  C r a d l e  
mMLyEwx : Mix: 2500  p s i  

Concrete Co.: U n i o n  Rock & Matls.  Admix: --- 

Truck No.: 392  Batch Size: 1 0  C U .  y d s .  

Ticket No.: 02-09904 Water Added: 1 5  g a l l o n s  

Time in Mixer: Time Sampled: 1 0 : 3 0  AM 

REPORT OF CONCRETE CYLINDER TESTS 

Respectfully submitted, 

A T L  TEST ING L A B O R A T O R I E S  

R i c h a r d  H .  Nelson 

A g e  ( D o y s )  

7 

28  

Hold 

C o t e  T e s t e d  

6-21-72 

7-12-72 

Ibs . /sq .  ~ n .  

2 2 1 0  

3 2 9 0  

D o t e  Mode 

6-14-72 

6-14-72 

L o b .  No.  

868  

869  

870  

l d e n t  N o  

S e t  36 

S e t  3 6  

Slump ( In  ) 

3% 

3% 



LICENSE OF APPROVAL 



S I ~ I P  of /lri=otta 
DEPA RI'MEN'I'  OF W A  I'ER IIESOUKC'ES 

I)ivisio11 of Saji.~.~. o j '  I ) ( i r t t . ~  

LICENSE OF A P P R  0 VA L 
Pursuanr ro Cilaprer 3, Tirle 45- IVorers, of llte Arizorla Re\,isrd Srorrrres, rhe LIINC'C'TOR, Lk~parrrnenr of CVarer 

F O U N T A I N  H l  L l S  FRS # I  Resources aurltorizes rhe use uJ: .......................................................... 1)at~r aft( /  I?eserr*air, Applic.a,ior~ Nunrher ...... 02.1.32 ...... I 
1 -+ 

16-1 7 3 N 6 E  Locoled in Src.. .................... , Tp. ..................... R. .................... , G. & S. R. B. & M. .... !!C%!&!?P". ...... ('olrnl,~', Slarr c?/'llri:orta l o  

1 impound ,c3arer in ar.cordunce n*ith and subjt.c,r ro rlre f o l l o ~ c ~ i t r ~  I ~ ~ I ) I . F  atr(1 c ~ o r ~ ( / i ~ i o r t ~ :  

XCze d luud  w I Z t m  Xlzhough Alte ac~teet c ~ J I ~ L L C ~ :  A .  ( 2 1  ........................................................................................................ T h e  oWna ah& Aalze. heabonablc ackialz ................................................................................................. 

T7ri.r lic,c.nse of upyrovol .ruyersedfs t>very.previous c~ot~sent for u.rtl 

i.csued />,I! /Ire Srare of Arizotta relarive 10 ~ u i d  elnrr1 arid reservoir. 

lYitness ~ I , I *  Itand and seal q/ rhe Arizona lleparrmenr 

4 
W E S l E Y  E ,  S T E l N E R  
D l  R E C T O R  



i i  zte of Arizona 
01 rICE OF THE: STATE WATER ENGINEER 

Superr i t z o ~ z  of Safety of Dams 

Liceme of A p p ~ o  val 
Pursuant to  Chapter 3, Title 45 (Waterr),  o f  the Arizona Revised Statutes, the S T A T E  W A T E R  ENGINEER has foand that 14 

the ... ........ F-0.~~JJT~~3C3CNNNNHf .LL.S.--9fifi!~.:.:1!~ lllllll l l l l l l l l l - l .  Dam and Reservoir, State Application Number - - - - - - - - -  7.73.2 ....ll.lllllllllll, located in  l b 
Sec. -16.27, Tp. - - - - - -  3-3 -----...., R...6-E ---.., G. & S. R. B & M ,  ..-...... ! ' I ~ T ~ ~ o P - ? +  . . . . . . . . . . . . . . . . . . . .  County, State of Arizona, are safe t o  impound I1 
water; and the zlre of xaid dam and reservoir to  impozrnd water in accordance with and ~ubjec t  to the following terms and conditions is hereby I#  
authorized: ......- ~s-e---sh~ll---be---onl~~~.~-~~~-a---~-~i?-?-d---~e-~-~-~-~-i-~~.~~~. tr~~c~ture2~~.l .~,n,n~5t~~d~.~f;.oooot.4' .4'??~i!or9-~r~YYYYYYYYYYYYYYYYYYYYYYYYYYYYYYY I l 

t o  c o n g l e t e l g  evacua te  t h s  f l o o d  w a t e r s  through t h e  principal spillwag ___._._.._..---._ .__-_-------- ~ _ _ _ . - _ _ _ _ _ _ _ _ - - - - - - - - ~ ~ . ~ . . . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - - - - - - - . - - - - - - - - - - - - - - - - - - - - *  -------._-__. _------.--_ _ _ _ _ _ _ _ _ _ _ _ _ _  

This  license o f  approval supersedes every previous consent for use issz~ed by the State 

of Arizona relative to said dam and reservoir. 

Witness m y  hand and the seal of the Arizona 

Water Commission of the State o f  Arizona this 

WESLEX E .  STEINER, 
S T A T E  W A T E R  ENGlNEER 





VOLUME I 1  

COMPUTER CALCULATIONS 

FOR 

HYDROLOGY & HYDRAULIC 

STRUCTURE NO. 7 



HYDROLOGY PROGRAM FOR IBM 1 1 3 0  - DATED JULYt 1 9 7 1  

FOUNTAIN H I L L S  STRUCTURE NUMBER 7 
EXECUTIVE CONTROL CARD OPERATION L I S T  

TR-20 ROUTING. 

, - F D U N X P J S Y I H 1 L L S S I R U C L U R E - N U F I B E R . L  i 

i 
j C TABLE VELOCITY INCREMENT = 0.200 

3-8 0 . 8 9 0 0 ~ 0 ~ 8 9 0 0 0 ~ 8 9 0 ~ 0 . 9 0 0 ~ 0 ~ 9 0 0 0  
8 0.9000 0.9000 0.9000 0.9000 0.9100 

0.9100 0.9100 0.9100 0.9100 0.9100 8 
-&-.- 0 . 9 2 0 0 - 0 . 9 2 0 0  ~ ~ ~ 0 . 9 2 0 0 0 . 9 2 0 0 4 . 9 2 0 0  

1 a 0.9200 0.9200 0.9200 0.9300 0.9300 
9 ENDTBL I 

F - ,  -- -- 
CROSS SECTION NO. 4 1  DRAINAGE AREA = 1.00 

1 

i i 
- -- E L E V A T I O N - J X S C H A R G U N R -  AREA ! 

t ", 2215.0004 010000 0.0000 
2216 .0004  604.0001 43.0000 

1-8 2217 .000 !+_ j972 .0002  92,0000 
8 2219.0004 6656,0009 208.0000 
9 ENDTBL J 

-- - - -- - - -- J 

jCROSS SECTION NO. 4 2  DRAINAGE AREA = 1.00 

E L E V A T I O N - m S C H A R G E N O A R E A  
8 2315.0004 0.0000 0,0000 1 

, 8 2316.0004 1278 .0002  73.0000 
L8---.-- 2317.000%--  Y 1 1 9 ~ 0 0 0 9 ~ 2 5 2 , 0 0 0 0  

8 2319.0004 13507.0019 328.0000 ! 9 ENDTBL 

CROSS SECTION NO* 4 3  DRAINAGE AREA = 1.00 -, 3 

8 2 2 1 7 ~ 0 0 0 4 2 0 6 3 ~ 0 0 0 ~ 2 ~ . O D D O  
8 2219.0004 6766.0009 328.0000 

' 9 ENOTBL 
? ---- - - - -- - - - - - - -- - -- 
~ZOTSECTION NO. 4 4  DRAINAGE AREA = 1.00 



8 2215.0004 0.0000 0.0000 
8 2216.0004 913.0001 103.0000 
8 - 2217.0004 2922.0004 212.0000 

3 
8 

i 
2219.0004 9473.0019 448.0000 

9 ENDTBL 
i 

-- --- 
~ C R O S S  SECTION NO. 45 DRAINAGE AREA = 1.00 

t 
t E L E V A T I O b U I S C H A R G E N L A R F A  

8 2030.0002 0.0000 0.0000 
8 2031.0002 1322.0002 103.0000 

-8-- - 2 0 3 2 ~ 0 0 0 2 ~ ~ ~ 4 2 3 3 ~ 0 0 0 9 _ _ 2 1 2 ~ 0 0 0 0  
2034.0002 13722.0019 448.0000 

ENDTBL 
i - 

CROSS SECTION NO. 46  DRAINAGE AREA = 1.00 

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

I : 1 

2030.0002 0.0000 0.0000 
2031.0002 435.0000 43.0000 

i 8  ~ ~ 2 0 3 2 ~ 0 0 0 2 ~ 1 9 1 9 ~ 0 0 0 2  92.OOQO 
8 2034.0002 4786.0009 208.0000 1 1 

9 ENDTBL ? 
,---- - .-.A. 
"ROSS SECTION NO. 47 

1 

I 
DRAINAGE AREA = 1.00 

I E L E V A T I O N _ _ D I S C H A R G F E N ~ - A R E A  
8 2030.0002 0.0000 0.0000 1 

8 2031.0002 1322.0002 103.0000 2 

-8- 2 0 3 2 ~ 0 0 0 2 4 2 3 3 ~ Q 0 0 9 _ _ _ 2 1 2 ~ . ~ 0 0 0  
8 

i 
2034.0002 13722.0019 448.0000 

9 ENDTBL - .- 
CROSS SECTION NO. 48  DRAINAGE AREA = 1.00 I 

E L E V A T I O N D I S C H A R G E _ E N R - A R E A -  
1884.0002 0.0000 0.0000 
1885.0002 1025.0002 103.0000 

1,-8 1886.0002~3280~0004~212.0000 
8 1888.0002 10638.0019 448.0000 

' 9 ENDTBL 
- - -- .. - . D 

/STRUCTURE NO. 7 
2 

i ELEVA-TION D I S C - H A R G E  STORAGE I 
8 1884.0002 0.0000 0.0000 7 

i 8 1896.0002 198.0000 2.7999 i f * 
L-3 1 9 0 0 , 0 0 0 2 ~ 2 3 3 . 0 0 . 0 0  6 , 3 9 9 9  7 

% -- 
1 

1904.0002 265.0000 11.5999 (- -s-- ' [ : 1908.0002 293.0000 . 18.5999 B 6 

1-8 1 9 1 2 , 0 0 0 2 ~ 3 1 9 . 0 0 0 0  28..5999 ,- 4 
a 8 1916.0002 343.0000 41.7999 \ 
P 8 1920.0002 365.0000 61.7999 
: -8 1 9 2 6 . 0 0 0 2 ~ ~ ~ 3 9 5 . 0 0 0 0  - 108.0000_ ' 8 1927.0002 829.0001 128.0999 ! 8 1928.0002 1640.0002 148.1999 
8 - 1 9 3 0 . 0 0 0 2 ~ 0 3 3 ~ 0 0 0 4  1 7 3 6 9 9 9  

1 



8 
8 
9 ENDTBL 

DIMENSIONLESS HYDROGRAPH - DELTA T = 0.02 -- ------.-. - - -- i 

I ; 0.0000 0.0150 0.0750 0.1600 0.2800 
0.4300 0.6000 0.7700 0.8900 0.9700 

Le________laoo~ o . ~ a o ~ s ~ 2 0 o o . ~ 8 ~ 0 n o . 7 5 0 0  
8 0.6600 0.5650 0.4900 0.4200 0.3650 f 
8 0.3200 0.2790 0.2400 0.2100 0.1800 

1 

8 0 . 1 5 5 0 ~ 0 + 1 3 0 0 ~ ~ ~ 0 ~ 1 1 3 0 ~ ~ 0 9 8 0 . . 0 ~ 0 8 6 0  i 

i 8  0.0750 0.0650 0.0560 0.0470 0.0410 
I € !  0.0350 0,0300 0.0260 0.0220 0.0190 
r ~ ~ ~ . o i 7 o o , o ~ 5 ~ o . ~ ~ ~ x o . o ~ ~ n . o o 9 o  

8 0.0070 0.0050 0.0030 0.0020 0*0010 
r 8  O.OOOO 0.0000 0.0000 0.0000 0.0000 ! * - 
-9 L N D T R I -  - - -- ' RAINFALL TABLE NO. I TIME INCREMENT r 0.50 

i 8 0.9120 0.9210 0.9290 0.9370 0.9450 
'- 8.- 0.9520 - 0.9590 0 . 9 6 5 0 0 . 9 7 2 0 _ _ _ 4  c9780 i - 

8 0.9840 0.9890 0.9950 1.0000 1.0000 ! 9 ENDTBL 
1 

RAINFALL TABLE NO. 2 TIME XNCR~F".ENT = 0.02 

t 
. - 8 - 0 . , 0 0 0 0 _ _ _ 0 . 0 1 ' J O - -  

t 
0,0200 0,0200 0.0300 i 

I ; 0.0400 0.0500 0.0600 0.0700 0.0800 
0.1000 0.1100 0.1300 0.1400 0.1700 

1-3 Q,1900 0.2200 0.2300 OOt38O0 0.4400 .1 

8 0.5200 0.6000 0.6300 0.6600 0.6800 4 
8 0.7000 0.7200 0.7400 0,7600 0.7700 I 

1 9 ENDTBL i 
-- - . . -. . . . 

j 

i-. -- 



STANDARD CONTROL INSTRUCTIONS 

HYDROGRAPHS OUTPUT OPTIONS 
SUBRTN XSECTN STRCT IN1 IN2 OUT DATA NO* 1 DATA NO. 2 DATA NO. 3 PK H E V PH SM 
RUNOFF 4 1  0  0 0 4  0 .130  90 .000  0 .170 1  0  0  0  0  1 , 

_RUNOF1 Y 3 _ O g _ , _ _ 0 _ L O A 6 0 d D - . D  0  OOL 2 0 0 0 U - . 0  1 
i 

i REACH 4 3  0  1 0 2  2 3 0 0 . 0 0 0  0 .000 0 .000 0  0  0  0  0  0  
' RUNOFF 4 3  0  0 0 1  0.240 90 .000  0.150 1 0  0 0 0 0 
' A D D H Y D 4 3 O f 2 3  0, Q0.0--0 ..O 0  LQ. 0 0  O - L . - O o e _ L O  

1 1 ADDHYD 4 4  0  3 4 1  0 , 0 0 0  0 .000  0 .000 1 0  0  1  0  1 
REACH 4 5  0  1 0 2  3 8 0 0 . 0 0 0  0 .000  0 .000 0  0  0  0  0  0  
RUNOFF 4 L 4  - 0  0 - 1  0 , 2 5 0 - - 9 0 . 0 0 0  Q . 2 3 0 A Q - 0 0 0 - 4  t 

i ADDHYD 4 5  0  1 2  3  0 .000 0 .000  0 .000 1 0 0  1 0 1 
RUNOFF 4 6 0  0 0 1  0 .200  90 .000  0 .230  1 0 0  0  0  0  

c ADDHYD LL7d-L_--3-.-2 0 ~ 0 0 0 0 ~ 0 0 Q ~ 0 ~ 0 0 0  - 1 0 2 - 1 -  
REACH 4 8  0  2 0 1  5 0 0 0 . 0 0 0  0 .000  0 .000  0  0  0  0  0  0  1 
RUNOFF 4 8  0  0 0 2  0 .290  90 .000  0 .330 1 0 0  0  0  0  i 

A D D H l ' D 3 R - 1 ) A 2 3 - -  0 . 0 0 0 . a .  Q O O _ _ _ _ O , Q O O _ L l l ~ 1 A - l  

i RESVOR 0 7 3 0 4  1 8 8 4 . 0 0 0  0 .000  0 .000  1 1 1 1 0  1 
ENDATA 

END OF L I S T I N G  ! 
? 
i 



EXECUTIVE CONTROL CARD OPERATION INCREM* MAIN TIME INCREMENT= 0.15 
EXECUTIVE CONTROL CARD OPERATION COMPUT,? FROM XSECTNISTRUCT 41/ 0 TO XSECTN/STRUCT 0/  7 

STARTING TIME= 0.00 R A I N  DEPTH= 3.20 RAIN  DURATION= 6.00 R A I N  TABLE NO.= 2 S O I L  CONDITION= 2 
ALTERNATE NO.= 1 STORM NO.= 1 

I SUBROUTINE RUNOFF CROSS SECTION 4 1  
I AREA;__4.13.2NPU-.RUNOFF_CURVE=-9aO-OLCONCENTRALLONd L L L  

COVPUTED CURVE NO. = 90.0 
? 

! 

:****+*************** WARNING MAIN TIME INCREMENT CHECK .................... 
i -- -- -- - -- --- 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS j 
2.29 161.029 (RUNOFF 1 I .  

" 2,50 2 0 7 . 0 8 Q  - - - 1 R U N D F F  1 I 
f 3.22 40.458 (RUNOFF 
? 3.88 34.173 (RUNOFF 1 
! -4.36 32.902 - - ( R U N O F € )  ~ 

5.17 21.138 (RUNOFF) i 

5.93 21.973 (RUNOFF) i 
- - -- - -- -- i 

TIME HYDROGRAPH* TZEROZ 1.04 DELTA T= 0.15 DRAINAGE AREA= 0.13 1 1.04 OISCHG 0.00 2.28 4.27 8.65 11.53 20.05 27.26 36.83 153.32 129.73 
r 2.55 DISCHG 1_43.08_ 80--46 56.06 01.67 39.79 39.81 34,58 3 1 . 7 0 2 7 . , 0 2 3 4 . 0 7  

4.05 DISCHG 23.29 20.87 32.80 24.72 21.19 20.68 20.67 20.71 20.75 17.62 ! 

1 5.55 DISCHG 14.35 14.76 19.69 20.71 7.84 1.07 0.09 0.00 1 

- - - - - - - - - -. - J 

i TOTAL WATER, I N  INCHES ON DRAINAGE AREA= 2.1343 CFS-HRS=-- 179.06 ACRE-FT= 14.79 

L - 
SUBROUTINE RUNOFF CROSS SECTION 42 1 

AREA= 0.56 iNPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.20 ! 
, -_ -COMPUTED-CURYE NO. =- 90.0 -- I 

f .................... WARNING MAIN TIME INCREMENT CHECK .................... 
4 - 

PEAK TIRES PEAK DISCHARGES PEAK ELEVATIONS 1 

2.30 657.937 (RUNOFF) 
2.50._- -. 621.16Y . - ( R U N O F E )  
3.87 143.841 (RUNOFF) 

j 
i 4.37 132.821 (RUNOFF 

90 * 5 Q 7 - (  RUNOEFl 
92.208 (RUNOFF) ! 

3 

I M L _ -  - - 
d . 0 4  OISCHG 

HYDROGRAPHr T Z E R O = _ _ 1 L & L - 4 E L T A - - T 5 5  0 . a  DRAINAGLA REA =-S -56 
O + O O  7.75 17.63 34.98 04.79 83.56 110.89 142.01 619.63 551 r18  

i 
I 2.55 DISCHG 609.19 387.72 260.27 188.46 172.88 171.61 155.84 132.66 122.95 143.18 
! ~ ~ ~ 0 5 _ 4 1 ~ ~ ~ ~ _ _ - 1 0 5 r 9 3 ~ 9 1 ~ - 4 6 ~ 1 3 1 * 9 7 ~ ~ 1 1 ~ ~ 6 4 ~ 9 3 ~ 1 9 _ _ ~ 9 ~ 7 0 8 9 ~ 0 . 6 ~ 8 9 ~ 2 ~ 8 9 ~ 3 9 ~ 9 . 2 5  
' 5.55 DISCHG 63.53 62.98 82.19 88.63 44.18 8.46 1.37 0.06 0.00 ? 



LENGTH= 2300.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00 

AVERAGE WATER VELOCITY= 8.767 AVERAGE ROUTING COEFF= 0.8375 NUMBER OF ROUTINGS= 0.40 

1 

_ S U B R a ~ . R U N O F F 2 R Q S S I S E ( 1 T 1 O L 4  3- 4 

i AREA= 0.24 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.15 

I 
COMPUTED CURVE NO. = 90.0 

.................... WARNING MAIN TIME INCREMENT CHECK .................... i 
1 

- - 

j 2.49 274.387 (RUNOFF 1 
34 27 7 4 , 9 9 0 -  (RUNOFF_) 
3.88 63.902 (RUNOFF 
4.35 63.657 (RUNOFF) 

1 - 

5.93 41.396 1 RUNOFF 1 

L T I M F - -  L~YDROGRAEKI-1 Z E R Q - d L O E L T  A - T = _ a U B A f  N A G L A R E A i i - L 2 L t  
1.04 DISCHG 0.00 4.96 8.04 16.79 23.32 37.35 52.28 76.10 287.79 291.88 
2.55 DISCHG 265.37 137.46  98.15 75.12 73.23 73.55 61.10 60.69 47.70 63.77 4 

1 

4 ~ 0 5 ~ C ~ ~ G 4 1 9 2 - 3 8 . 0 8 - 6 3 . 5 6 - - 4 3 ~ 8 Q 3 0 ~ 6 L 3 8 ~ 1 1 8 f i l 8 - 3 0 ~ 2 6 2 6 3 3 ~ 3 L ~ 3 1  
i 5.55 DISCHG 26.09 27.56 37.03 38.47 11.12 1.11 0.02 0.00 

i -- 
SUBROUTINE ADDHYD CROSS SECTION 4 3  1 

INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3 ? 
< 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
2.49 869.085 2216.16 

TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 2.1668 CFS-HRS= 1118.7$ ACRE-FT= 92.95 

SUBROUTINE ADDHYO CROSS SECTION 44  
~ I N P _ V 1 - t l Y D R O G R A P H S -  3-*4r)OUTPUT_MOR~GORAp~= 1 

i PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
I. '+9 1016A073 2216905 

3.88 233.022 2215.25 1 

4.38 212.971 2215.23 1 

-1 5 4.3 12 2215t1-6 3 
148.736 2215.16 

i 
'-S_v_BROU_T_1N~REACHHHCROSS- SECTIQN -45- 

i LENGTH= 3800.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTING 0.00 

i A-KEBAG-€-WATER VELOCITY= 12.834 AVERAGE- ROUTING C_OEFE0.,8830 
- 

N-UMBER OF ROUTINGS= 0 - 4 8  * 



1 
SUBROUTINE RUNOFF CROSS SECTION 45 i 

AREA= 0.25 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.23 
J 

COMPUTED CURVE NO. = 90.0 ? 
-.-."..'--- --- ..................... WARNING MAIN TIME INCREMENT CHECK .................... 

i P~~LUMLPEALOLSCHARGF~~EAK-ELWAIIONS 
2.32 271.757 (RUNOFF ) i 

t 2.51 272.740 (RUNOFF 1 I 
-86-- - -  6 2 . 6 2 9  I RUNOFF 1 

, 
1 

9 
4.39 56.079 (RUNOFF ) 
5.17 i 40.300 (RUNOFF) 
5 - 3 5  3 9 . 9 5 3  f RUNOFF 1 

T I R E  HYDROGRAPHI TZERO= 1.04 DELTA T= 0.15 DRAINAGE AREA= 0.25 I .  

O U I S C H G  - A . O L 2 , 2 5 _ _ _ - 7 r  37--1_4r13-18~5L 3 5 . 3 5 - - 4 6 S l t C . 9 . . 6 4 2 4 9 9 L t _ 2 4 4 & 2  i 
2.55 DISCHG 269.09 189.30 125.15 89.01 78.63 76.81 71.29 58.99 57.24 62.19 1 4.05 DISCHG 49.42 41.69 55.30 51.94 42.62 40.38 39.87 39.82 39.89 36.48 

~5~55__41~~~~---29.2~-28r.O3-3'.59--39,~~Q23.75-_ 539-$- 1.32 0.21 0.00 

S U B S O U T _ I U E _ A D D H Y O C R O S S _ S E C T I O N - 3 5  __-- 
d -- 

1 INPUT HYOROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3 

1 

TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 2.1807 CFS-HRS= 1660.69 ACRE-FT= 137.24 
i 
-- --- - --- 

/SUBROUTINE RUNOFF CROSS SECTION 46 
AREA= 0.20 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.23 

1 LQ~FUUTElltIJRVLN0~.?~9O r D 
1 

.................... WARNING MAIN TIME INCREMENT CHECK .................... 
! 

- .. .-... . - -. -.. - -- - .. . ... 8 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
2.32 217.413 1 RllNnFF) . .- .- 

21 &. 18.8 ( R U N O F F )  
3.86 50.098 (RUNOFF) 
4.39 44.861 1 RllhlnFF) - - - -  . ..",." 

-- 5-17 32.235 . (RUNOFF) 

I-- 5.95 31.959 (RUNOFF) 

1 TTfV= HYIIROGRAP-H* I Z E R O = 1 . 4 Y - D E L T A - T ~ 4 . L f S  DRAINkGLAREA= OL20 
1.04 DISCHG 0.00 2.20 5.89 11.30 14.82 28.44 37.23 47.71 199.95 195.57 7 

3 

I 2.55 DISCHG 215.27 151.44 100.12 71.21 62.91 61.45 57.03 47.19 45.79 49.75 1 

__YOG5_lXSCHG-_____~9~5~___33.35-~4,24-91~~55~3'~.09-32~30___31,89f 1..85_31.21 29ALB 
( 5.55 DISCHG 

i 
23.39 22.42 28.47 31.20 19.CO 4.75 1.05 0.17 0.00 



SUBROUTINE ADDHYD CROSS SECTION 47 
INPUT HYDROGRAPHSZ 1 . 3  OUTPUT HYDROGRAPH= 2 

DUE TO STORAGE OVERFLOW. THE SUM OF HYDROGRAPHS 1 AND 3 WAS TRUNCATED HERE TO 100 VALUES. 

TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 2.1767 CFS-HRS= 1938.59 ACRE-FT= 160.20 

-- p- I 
SUBROUTINE REACH CROSS SECTION 48  

LENGTH= 5000.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTING% 0.00 
---- i 

AVERAGE WATER VELOCITY= 10.733 AVERAGE ROUTING CDEFF= 0.8632 NUMBER OF ROUTINGS= 0.74 

'SUBROUTINE RUNOFF CROSS SECTION 48 I 
AREA= 0.29 INPUT RUNOFF CURVE" 90.0 TIME Oc CONCENTRATION= 0.33 - ______CQMPUTEQI :URVE NOA_=---~OLO. 

1 
= = I  

1 PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
- 1p2~54 -293.25rL________-.< WNOFF) - - 4. 48  63.063 1 RUVOFF) 

5.98 43.103 (RUNOFF ) 

i - !SUBROUTINE ADOHYD CROSS SECTION 4 8  
' t I N P U T - H Y ~ O G R A P H S = - ~ ~ L O U T P ~ R O G B B ~  -- 
-- ' 
A . PEAK T IRES PEAK DISCHARGES PEAK ELEVATIONS ' 

1 

TOTAL WATER* I N  INCHES ON DRAINAGE ~;GA= 2.1929 CFS-HRS= 2363.46 ACRE-FT= 195.31 5 

f I ~KOUTINE RESVOR STRUCTURE 7 
SURFACE ELEVATION= 1884.00 

c 
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS f 

4.04 377.957 1922159 
1 1 T IME HYDROGRAPH, TZERO= 1.04 DELTA T= 0.15 DRAINAGE AREA= 1.66 

1.04 DISCHG 0.00 1 .27  8.26 24.98 51.86 90.66 146.33 201.85 233.82 280.66 I 1 - 0 - L  E U 8  83~0-8.8 L O 7 1  8 6 3 ~  50_1-!83* 5 1 1 8 01 , l J 4 1  8n ?s_ 4 9 1 89 2 e 8 6 18 9 6 c4 4 1 910&1P___1 9 0 6 , s  

2.55 DISCHG 321.42 347.67 362.85 369.67 373.02 374.91 376.17 377.07 377.60 377.84 
-2.55 ELEV 1 9 1 2 . 3 0 L 9 1 6 r  8 5 1 _ 9 1 _ 9 , - 6 6 1 _ _ 1 9 2 _ 0 _ . 9 _ 3 1 9 2 1 ~ 6 9 _ _ f  921  c 9 _ 8 1 9 2 2 ~ 2 3 1 9 2 2 . 4 - 1 - l Z 2 . 5 2 1 9 2 2 - 5 6  a t 

1 4.05 DISCHG 377.94 377.82 377.43 377.06 376.77 376.29 375.57 374.74 373.88 373.00 
l r ) , O ~ - -  E L E ~ ~ 9 2 2 . 5 8 _ _ 1 9 2 2 . _ 5 6 - 1 _ 9 2 2 ~ . 4 8  1922141 1 f 9 2 2 3 2 2 2 2 5 - 1 9 . 2 2 2 , 1 1 9 2 1 . 9 ~ 1 9 2 1 * 7 7 ~ 1 9 2 1 ~ 6 0  -. 

- - 
' 2  

I. -- j t  - 



5.55 DISCHG 372.01 370.80 369.48 368.25 367.14 365.74 362.79 358.47 353.79 349.04 
5.55 ELEV 1921.40 1921.16 1920.89 1920.65 1920.42 1920.14 1919.59 1918.81 1917.96 1917.09 

7.05 DISCHG 344.32 337.50 329.97 322.62 313.92 303.96 294.32 280.77 267.19 248.69 
2 k O L - E L E V 1 9  1 6 . 2 4 2 9  25.0 8 . - 1 9 1 3 . 3 U 2  + 6 - 0 3  1I.s 2-9-02d 6 U - 0 8 . .  Z U 9 . 0 6 . 2 5 4 $ _ D B .  3 W 0 L 9 6  

f 

J 
I 
! 8.55 DISCHG 229.00 202.97 100.97 39.43 15.39 6.01 2.34 0.91 0.35 0.13 
' 8 . 5 L U E U 8 4 9 . 5 4 2 8 9 6 . 5 6 - 1 8 9 0  ~ I f - ~ 8 8 6 ~ 3 8 2 B 8 4 ~ 3 3 2 8 8 4 . J 6 1 & 8 4 . 1 . ~ 8 8 4 ~ 0 L 1 8 8 4 . 0 2 - A 8 4 , 0 0  

10.05 DISCHG 0.05 0.02 0100 0.00 0.00 0.00 0.00 0.00 0.00 I 
~ . 1 0 ~ O L E L E . ~ 8 8 4 ~ O 0 ~ 1 8 8 4 ~ ~ O ~ ~ 8 B - 4 . ~ O L ~ 8 ~ ~ O O 2 8 8 ~ ~ O O ~ 8 8 ~ ~ . Q e _ l s 8 ~ ~ O O 1 8 8 4 ~ 0 0 I B 8 Y ~ 0 0  i 

t 

ENDCNP 1 
pa---w -- -- i 

! 



EXECUTIVE CONTROL CARD OPERATION INCREM, MAIN TIME INCREMENT= 0.25 
EXECUTIVE CONTROL CARD OPERATION COMPUTt FROM XSECTN/STRUCT 4 1 1  0 TO XSECTN/STRUCT 0/  7 

STARTING TIME= 0.00 RAIN  DEPTH= 4.20 R A I N  DURATION= 1 1 0 0  R A I N  TABLE NO.= 1 S O I L  CONOITION= 2 
ALTERNATE NO.= 1 - STORM NO.= 2 

IL-E~K-_TI MES P E A K - D I S C H A R G E R - P E A K . U E V A T 1 9 N S  

i 11.92 246.813 f RUNOFF ) 
i 16.87 7.465 f RUNOFF) 

1 9 . 3 2 -  -- 5.472 r R U N O F E ) ~ ~ .  
20.37 4.800 (RUNOFF 
21.40 

1 
4. 7 8 4  (RUNOFF) 

7 2 . 3 7 -  - 4 . 1 3 7 d R U N O F F )  

f 23.40 4.119 f RUNOFF ) 

~ T ~ - L A L u A T ~ ~ N ~ C H E S - O L D E W . N A G E _ A R E A = ~  CFSzHRS= 26-5-27 ACRE- FT= 7' -93 

S U B a O ~ U N Q F F C R S S S _ S E S T I O L 4 2 ~ - ~  
ir 

i 

f AREA= 0.56 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.20 I 
. - 

/ 
- - I COMPUTED CURVE NO. = 90.0 

+- i - PEQK TIMES PEAK DISCHARGES PEAK ELEVATIONS > 
! 11.93 1036 .847  f RUNOFF) 1 

1 6 . U -  

t 
3 2 . 0 8 6  (RUNQEEI I 

19.37 23.549 f RUNOFF) 

c: 
20.37 20.667 (RUNOFF) 

- 2 1 , 4 L  2 0 . 5 5 2  IRUNOFF 1 - . 23.41 17 .651  - 3 

f RUNOFF ) 

LS_VE!ROYUR~LREACH C R O S S - S E C I L O U L - .  
LENGTH= 3300.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTIKS= 0.00 

ISUBROUTINF RUNOEF-CROSS-SECTION-43 
AREA= 0.24 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.15 

I COMPUTED CURVE NO. = 90.0 
- -- - - pi************** WARNING MAIN TIME INCRENENT CHECK .................... 1 

i PFA\_UMES,EW-DISCHAR-GES - P E A - ! E C E V A U _ O N S  
11.91 463.845 f RUNOFF) 

+ 

16.87 13.785 (RUNOFF) 
.--19.37 .10.107 ( R U N O F F )  

i 20.37 8.871 f RUNOFF) 
f 21.39 8.862 (RUNOFF ) 



23.39 7.629 (RUNOFF) 

TIME HYDROGRAPHt TZERO= 5.25 DELTA T= 0.25 DRAINAGE AREA= 0.24 
5.25 DISCHG 0100 1.17 1.61 9 4  2.29 2.53 2.80 3.06 . '  4.04 4.44 
7.75 DISCHG 4.78 5.10 6.36 6.82 7.74 8.19 9 .7k  10.31 12.05 12.66 - -  - 

--10~25-DISCHL16~6727.63-2.Y.48-.-.25~-9uU1.Y_I--_44~J3~68..-4YO~95~D9~6Z-8C.96 I 1 12.75 DISCHG 47.64 45.05 33.74 33.03 26.21 25.77 22.36 22.14 19.86 19.72 
. 15.25 DISCHG 17.43 17.29 14.99 1u.84 13.69 13.62 13.63 13.64 12.48 12.41 
3 _ 1 7 . 7 5 - - D I S C H ( ; - - - I L . 2 5 - 1 l L 1 8 1 0 - 0 2 9 ~ 9 r 1 _ _ _ 9 . 9 5 9 ~ 9 5 4 9 4 _ _ 9 . 9 6 8 . 8 0 8 , 7 2  

20.25 DISCHG 8.72 8.73 7.56 7.48 8.65 8.74 7.57 7.49 7.49 7.50 
22.75 DISCHG 6.33 6.25 7.42 7.50 6.33 6.25 0.40 0.00 I 

t 
SUBROUTINE ADDHYD CROSS SECTION 43 

4 I N P U T - H Y n R O G R A P H S = - L k O U W U L H Y O R O G R A P H = - 3  

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
11.95 ~42a.601 -2216.54 -- 

3 16.87 45.817 2215.07 
19.37 33.579 2215.05 

9 21.43 -29.129 2215.04 ---- 
23.43 25.032 2215.03 

7 

ILaJALUATLR~_LN_KhlCHES_LN_ONN9RAIN4GE_AREA~3r1623__SES-HRS=1632.73 ACRE-FT= 
i 

134.97 

LS_U~ROUJBLADDHYD~CROSSSSSEtT.I_O~4 - - 
INPUT HYOROGRAPHS= 3.4 OUTPUT HYDROGRAPH= 1 At 

- -- -- - - - 

t TOTAL WATER* I N  INCHES ON DRAINAGE AREA;- 3.1628 CFS-HRS= 1898.30 ACRE-FT= 156.87 

, - 
SUBROUTINE REACH CROSS SECTION 45 

7 

I LENGTH= 3800.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTING% 0.00 i -- -- - - - - - -. -- - - - -- t 
! AVERAGE WATER VELOCITY= 13.550 AVERAGE ROUTING COEFF= 0.8885 NUMBER OF ROUTINGSt 0.27 

1 
'SUBROUTINE RUNOFF CROSS SECTION 45 

AREA= 0.25 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.23 
;-________COMPUTED-CURVE _NO. =___-9o.o .-_---p 3 

I PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
: 

- - -  
1 1 9  '5 448,595 RUNOFE) 
16.87 lb.321 (RUNOFF I 

i 19.37 10.511 (RUNOFF) 
21 -43- -- 9,129 -(RUNOFF ) 

I 

I 
d 

23.43 7,838 (RUNOFF) 



SUBROUTINE ADDHYD CROSS SECTION 45  
INPUT HYOROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
1 

11.98 1962.148 2031.21 
---9-37- - 4 9 . 4 4 1 ~ 0 3 0 . .  03 I 

1 21.47 42.576 2030.03 
i 23.47 36.493 
1 

2030.02 

TOTAL WATER. I N  INCHES ON DRAINAGE AREA= 3.1539 CFS-HRS= 2401.81 ACRE-FT= 198.48 
! 

- J 

J 
SUBROUTINE RUNOFF CROSS SECTION 46 

AREA= 0.20 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.23 
l C m P U T E n L C U R V L N O ~  = 90 . f l - -  -- 

1 PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
' - 1 . 9 5 - - - 3 5 8 . 7 6 6  LRUNOEF 1 

I 16.87 11.458 (RUNOFF) 

1 
1 9 , 3 7  8.408 (RUNOFF) 
21143  -3-• 2 9 8 L R U N O F E J  
23.43 6.270 (RUNOFF 1 

, 

i :  ---- - ! 
-- 

2 #SUBROUTINE ADDHYD CROSS SECTION Q7 
4 

? I INPUT HYDROGRAPHS= 1 .3  OUTPUT HYDROGRAPH= 2 
- I - -- 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
11.98 2319.133 2031.3Y -. - _- 19.37  -57.859 203O.RQ 

i 21.46 49.869 2030.03 
23.46 42.800 2030.03 

.- 
- TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 3.1538 CFS-HRS= 2808.83 ACRE-FT= 232.12 
-'- 
3 

- i SUBROUTINE REACH 
i 

CROSS SECTION 4 8  
LENGTH= 5000.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00 

I -- - 
AVERAGE WATER VELOCITY= 12.304 AVERAGE ROUTING COEFF= 0.8786 NUMBER OF ROUTINGSz 0.39 i 

Z 3 
1 

AREA= 0.29 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.33 
I CONIPUTED-CURVENO. = 90.0- 

t 

i PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS i 

! 
-._I 2,O I-- 4 6 8,5731 -(RUNOFF) J 

19.37  12.130 (RUNOFF 1 
21.49 10.417 (RUNOFF) 
2 L A 3  8,250 (RUNOEF) 

1 
_SUBHUlIhlF_AD9HYD___CBOSS--SE_C_TIONA8- a 

1 INPUT HYOROGRAPHS= 1.2  OUTPUT HYDROGRAPH= 3 



1 

TSIA W A T E R ~ J ~ U N C H T S - O N - C W N A G ~ R E A - ~ ~ ~ L ~ - H R S ~ - ~ ~ ~ ~ - C R L - J T -  S ~ Q J  u 

LSUBRQUZI~~E_RTSYOR_STRUCTURFZ - 
SURFACE ELEVATION= 1884.00 t 

PEAK TIMES-.- --__---- P - E A L D I S C H A R G E L S - - 3 E n K - E L E Y A . T U ) N S  , 
1-- 12.83 548.024 1926.35 

i 21.69 58.149 1887.52 
23.69 49.550 1887.00 

TIME HYDROGRAPH* TZERO= 4.75 DELTA T= 0.25 DRAINAGE AREA= 1.66 
2~75-DlSCHG-____O..OO___.Q.17.- 0.70 ---- 2 . 3 . 6 ~ - - 5 ~ 5 L 8 . 8 4 - - 1 L 8 8 1 4 . 4 1 - 1 6 ~ 5 6 _ _ 1 8 . 5 9  

4.75 
.a 

ELEV 1884.00 1884.01 1884.04 1884.14 1884.33 1884.53 1884.72 1884.87 1885.00 1885.12 

? 7 , 2 ~ ~ ~ ~ ~ ~ ~ 2 1 . 3 0 _ _ _ . 2 5 . 2 1 - 2 8 . 9 8 ~ 3 1 ~ 8 . 1 - 3 5 . 5 1 - 4 0 . 4 7  45.76 5 0 . 7 6 1 ~ 5 6 . 3 7  63.01 
7.25 ELEV 1885.29 1885.52 1885.75 1885.93 1886.15 1886.45 1886.77 1887.07 1887.41 1887.81 

I .- - -9*75- -DI~Cf lG____ 7 0 . 4 L 7 8 . 2 8  A_---. 8 9 . 1 5 - 1 0 3 . 8 2 _ 1 2 3 . 8 1 _ 1 4 9 . 0 9 _ _ j 8 7 r 3 2 _ _  207.30_- 2 7 7 . 1 6 . 3 4 8 , ~  
-w - 9.75 ELEV 1888.26 1888.74 1889.40 1890.29 1891.50 1893.03 1895.35 1897.06 1905.73 1916.9; 
3 !  

~ - 1 2 . 2 5 - ~ - 1 ~ ~ ~ ~ _ _ _ _ 3 7 . 9 . 8 6 - 3 9 4 9 9 0 _ 5 3 3 8 , 4 2 ~ ~ 5 1 1 ~ ~ 0 ~ 4 ' + 5 , 1 8 _ _ _ 3 9 4 . 4 5 _ _ _ 3 9 2 1 2 4 _ 3 8 9 . 6 9 - -  3 8 6 . 8 9 3 8 3 . 9 2  
12.25 ELEV 1922.97 1925.98 1926.33.- 1926.26 1926.11 1925.89 1925.44 1924.93 1924.37 1923.78 I 

f 
1 ' 4 J 5 R X S C H G -  360.85 -- 3 7 7 r 7 0 3 7 4 . _ 4 7 _ _ 3 7 1 r 1 8 _  - 3 6 7 . 8 1 3 6 3 . 9 _ 6 _ _ _ 3 5 8 . 1 0 - 3 5 2 , 2 6 3 9 6 . 5 0 - . - 3 3 9 . $ 1  i 

1 14.75 ELEV 1923.17 1922.54 1921.89 1921.23 1920.56 1919.81 1918.74 1917.68 1916.63 1915.41 

~ - 1 7 , 2 5 - Q X S C F G 3 3 0 , 3 9 - 3 2 1 . 5 2 3 1 0 , 2 3 - - 2 9 8 , 2 5  203,41_266.69-244.05--217.99---164.94-_84,20 
17.25 ELEV 1913.89 1912.42 1910.65 1908.00 1906.63 1904.24 1901.38 1898.28 1893.99 1889.10 

r + 
1 -.. - _ 1 9 . T 5 - - P _ I S C H G  7 0 . 2 0 - _ 6 5 . 0 4  62.14 61.06-- 59 .36 -___ -56 .10 . -54 .93  57.12 5 8 . 0 5 -  55.84 

- I 19.75 ELEV 1888.25 1887.94 1887.76 1887.70 1807.59 1887.40 1887.32 1887.46 1887.51 1887.38 

1 
47.52 46.34 & 2 2 s  2 5 ~ X S C H L 3 3 . 4 8 - 5 2  ~49--55) , _ 7 9 ! - _  4 8 . - 5 - 4 2 9 . 4 7 _ _ _ 4 2 . 2 2 3 7 , 6 2 _ 2 0 . 4 0  

: 22.25 ELEV 1887.24 1887.18 1887.07 1886.88 1806.80 1886.94 1886.99 1886.86 1886.28 1885.23 I 

I i 

- 2 4 . 7 5 - _ O X S C H G  . 6.97 __. 1.64-- .0.30-_0 ,04 0.00 --_. O*OO -- O.OO-. 0.00 1 24.75 ELEV 1884.42 1884.09 1884.01 1884.00 1884.00 1884.00 1884.00 1884.00 

-- -- 
TOTAL WATER. I N  INCHES ON DRAINAGE AREA= 3.1345 CFS-HRS= 3378.35 ACRE-FT= 279.18 



EXECUTIVE CONTROL CARD OPERATION INCREMt MAIN TIME INCREMENT= 0.15 
EXECUTIVE CONTROL CARD OPERATION COMPUTr FROM XSECTN/STRUCT $1/ 3 TO XSECTN/STRUCT 01 7 

STARTING TI?IE= 0.00 RAIN DEPTH: 5.10 RAIN DURATION= 6.00 RAIN TABLE NO.= 2 SOIL CONDITION= 2 
ALTERNATE NO.= 1 STORM NO,= 3 

i 
 SUBROUTINE RUNOFF CROSS SECTION 41 
~ A R E A = n . 1 3 1 N P U ~ T - R U N O E F _ C W E = 9 9 0 ~ U L O F F W N C  EN?XKUQNNC_OJ 7 

COMPUTED CURVE NO. = 90.0 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
2.29-- ---308,065 LRUNOFLI 
2.49 263.039 ( RUNOFF ) I 

3 88 57.700 (RUNOFF) 
4.36 55.268- ( R U N O F F L  --.-.L 

i 5.17 35.289 (RUYOFF) 
5.93 36.540 (RUNOFF I 
1- -- 

TIME HYOROGKAPHI TZERO= 0.75 DELTA-;= 0.15 DRAINAGE AREA= 0.13 I 
0.75 DISCHG 0.00 3.05 6.25 14.45 16.95 26.68 31.17 48.97 61.54 . 77.64 - f225-D1SCHG-296.4LL___238*19---253*76_lW-*-%-rt_S6~86-71.57 64.06 67-85 58a3-8 53133 

C-: 

i 
3.75 DISCHG 45.71 57.52 39.25 35.12 55.12 41.49 35.52 34.62 34.58 

. , 34.61 1 5.25 DISCHG 34.64 29.38 23.91 24.59 32.76 34.43 13.03 1.78 0.16 . f 
0.00 

- - -- -- 
TOTAL WATER* IN INCHES ON DRAINAGE AREA= 3.9059 CFS-HRS= 327.70 ACRE-FT= 27.08 1 

-- - - -- 
!SUBROUTINE RUNOFF CROSS SECTION 42 
I AREA= 0.56 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.20 
i -COYPUIEQLURVE_NOr. =-90 r O-...----p -- 

PEAK TIMES 
/ 

PEAK DISCHARGES PEAK ELEVATIONS ' 

- -  2.29- 1 2 6 5 . . 8 5 8  -IRUNOFE) i 

I 2.49 1116.937 (RUNOFF 
1 
4 3.87 242.942 (RUNOFF 1 

-4.3 ?._____ -223.120 (RUNOFF_) 
5.17 151.310 (RUNOFF ) 
5.94 153.353 (RUNOFF) t 1 

I 
-- ---- -- -- 

TOTAL WATER* IN INCHES ON DRAINAGE AREA= 4.1028 
1 

CFS-HRS= 1482.79 ACRE-FT= 122.53 

i--- 
SUBROUTINE REACH CROSS SECTION &3 

1 LENGTH= 2300.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00 i 
-- 

AVERAGE WATER VELOCITY=?~ .634 AVERAGE ROUTING COEFF= 0.8621 
L 

NUMBER OF ROUTINGS= 0.34 

2 

SUBROUTINE RUNOFF CROSS SECTION U3 
AREA= 0.24 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.15 

-COflPUTED_CURVE-NO. =_--90.4 
i 

2 

. . . . . . . . . . . . . . . . . . . . .  WARNING MAIN TIME INCREMENT CHECK .................... 
1 --- 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
7 - 
' ; 



2.29 573.007 
i 

(RUNOFF 1 
2.49 488.892 (RUNOFF) 1 
3.22 127.963 (RUNOFF) 
3.88 107.847 (RUNOFF 1 I 

q.35 106.920 (RUNOFF) 
1 

5-17 -65.417 (RUNOFF) 4 
i 5.93 68.862 (RUNOFF 

L--IxME H Y D R Q G R A P H r - - T Z E R Q L Q D E L T A - T =  D J ~ ~ L R A I N A G U R E A F D ~ ~ ~  
0.75 DISCHG 0.00 6.25 12.19 29.43 30.86 50.93 62.25 90.44 117.24 159.58 

I 

2.25 DISCHG 553.34 441.62 468.97 239.42 169.36 128.93 125.20 125.31 103.81 102.86 
-- 3*75---DISCHG 80.68107.62 69.79 6 4 . 0 9 _ _ . 1 0 6 . 7 8 ~ 7 3 r 4 9 - 6 4 ~ _ 7 9  6 3 . 7 8 6 3 A 8 5  63.93 

] 5.25 DISCHG 63.96 52.21 43.48 45.89 61.62 63.98 18.49 1.85 0.04 0.00 

J-- -- 
'SUBROUTINE ADDHYD CROSS SECTION 43 j 

INPUT HYDROGRAPHSZ 1.2 OUTPUT HYDROGRAPH= 3 
- -- - - - - -- -- -- - - - - - - - - - -- 

i 
I 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
2.47 1588.325 2216.66 

1 3.88____- 3 3 8 . 3 1 7  ---2215.52- -- 
4.38 307.146 2215.47 
5.17 215.898 2215.33 ! 

i- 
- 9 - 9 5 _  ____212.945 2 2 1 5  ~ 3 3  - 3 

! TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 4.0567 CFS-HRS= 2099.50 ACRE-FT= 173.08 

,SUBROUTINE ADDHYD CROSS SECTION 44 
. - . - - I N P U T  HYDROGRAPHS=- 3 t4- __OUTPUT HYDROGRAWLI 

i 
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 

1 2 . 4 8 -  -1850.827 2 2 3 6  9 6  
3.88 395.987 2215.43 
4.37 362.301 2215.39 

--- 5.17 - - _ _ _ _ _ _ _ - -  251.242 2215.27 

1 5.94 249.400 2215.27 

I T O T A L  Y A T E R J U N C H E S - - O N ~ R ~ A G E - A R E A I ~ & ~ L C E S ~ H R S = - - ~ ~ ~ L - O ~ A C R E - E I =  3 0 1 ~ 5 6  

I 

' SUBROUTINE- REACH- --CROSS SECTSJN-95 .- i 

i LENGTH= 3800.00 INPUT COEFFICIENT= 0.0000 INPUT ROUKNGS= 0.00 

S U B R O U I I N E _ R U N O F L  CROSS SECTION _ 45- _-- 

j 
2 

AREA= 0.25 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.23 
COMPUTED CURVE NO. = 90.0 

.................... WARNING MAIN TIME INCREMENT CHECK *******************< - 
L d E A K . Z I M E S  -P.EAK DISCHARGES - P E A K  ELEVAILQNL ? 

I 2.31 524.209 (RUNOFF) 
2.49 493.252 (RUNOFF) 
3.86 105.898 (RUNOEEI 



(RUNOFF ) 
(RUNOFF) 
f RUNOFF 1 

TIME HYDROGRAPH* TZERO= 0.75 DELTA T= 0.15 DRAINAGE AREA= 0.25 t 

---0 L ' U L S C H G  0 ~ 4 0 ~ 4 ~ 2 ~ 0 ~ 0 6 _ . ^ _ _ _ 2 L ~ Y 8 ~ 3 2 ~ 2 t 4 6 ~ 0 2 - - - 5 ~ 4 - 8 8 ~ 9 5 ~ 0 I J Y  128-2B ! 
1 2.25 DISCHG 490.35 456.08 482.50 333.11 217.33 153.37 134.72 131.08 121.28 100.10 
! 3.75 DISCHG 96.91 105.05 83.35 70.21 92.96 87.20 71.45 67.62 66.70 66.54 
~ - 5 , 2 5 _ 4 4 ~ ~ ~ ~ h 6 ~ 6 ~ 6 0 . 8 6 - ( ~ 8 , ~ 4 ~ 4 6 6 9 2 ~ ~ r ~ 6 4 ~ 8 8 3 9 - ~ ( ~ 9 9 . 8 8  3-30 0.36 

6.75 DISCHG 0.00 

- -- 
SUBROUTINE ADDHYD CROSS SECTION 45 1 INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3 -- -- -- 

PEAK TIMES 
- 

PEAK DISCHARGES PEAK ELEVATIONS I 

2.49 2296.470 2031.33 I ' - 
3.85 978.230_ - 2 4 3 0 . 3 6  

f 4.44 425.362 2030.32 
5.17 316.927 2030.23 

-197 298.343 2 0 3 0 . 2 2  

TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 4.0295 CFS-HRS= - 3068.65 ACRE-FT= 253.59 I 

c r j  
--- 

C ! SUBROUTINE RUNOFF CROSS SECTION 46 
- ' AREA=A*20__-. I N P U L  R U N O E ~ W R V ~ ~ ~ . 9 O . ~ O T T M L O ; C O N C E N . I R A I I O N = ~ O ~ ~  - .  
::- 

COMPUTED CURVE NO. = 90.0 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
- 7 . 3 1  419,386 
- 

l RUNOFFA 
2.49 394,611 (RIJNOFF) , 

ir j 3.86 84.653 4 RUNOFF ) 
3 75-39; -(RUNOFF1 

53.851 (RUNOFF) 
53.167 (RUNOFF 

1 -- -- 
I T I N E  HYDROGRAPHI TZERO= 0.75 DELTA T= 0.15 DRAINAGE AREA= 0.20 
: 0.75 DISCHG 0.00 3.37 8.04 17.18 25.77 36.81 41r71 71.16 85.87 102.62 ? 
- - 2 1 2 S - D ~ I . S C H G . _ _ _ _ J 9 2 c 2 8 ~ 3 ~ 6 9 ~ 8 6 3 8 6 . 0 0  -.-_.266-~~8t8___173~86122.69 107.78 1011.86 97.132, 80.98 j 

DISCHG 1 :j:: DISCHG 
77.53 84.04 66.68 56.17 74.37 69.76 57.16 54.09 53.36 53.23 
53.28 48.69 38.99 37.35 47.39 51.90 31.59 7.90 1.76 0.29 

6 7 U l S C H G  0,OO 
L 

SUBROU!.XNLAoDHYD-CROSS _SECIIONr)7_ 
I_ 

-- 
I 

INPUT HYDROGRAPHS= 193 OUTPUT HYDROGRAPH= 2 

1 p E.AKT_I.MES PEAK DXSC_HARGS_S PEEIK-ELEVATIONS 
2.49 2690.836 2031.47 
3.86 562.885 2030.42 

f -_ 4-. +3 ---A 9 7 ~ 7  0 8- 2 0 3 0 . 3 7  

f 5.17 370.8u6 2030.28 
5.97 351.298 2030.26 

I 



SUBROUTINE REACH CROSS SECTION 48 
LENGTH= 5000.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTlNGS= 0.00 

i S U B R O y U W R U N O F L C R O S S - S c C T I O L 4 B  
AREA= 0.29 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.33 i 

I COMPUTED ClJRVE NO. = 90.0 
--- - -  -- - 

f PEAK T I f l E S  PEAK DISCHARGES PEAK ELEVATIONS 
2.51 538.375 (RUNOFF I 
4.48 2 0 5 . 9 6 7  IRUNOFFJ 
5.98 71.725 (RUNOFF t i 

I 

-- -- - - -- -- -- 1 SUBROUTINE ADDHYD CROSS SECTION 48 
INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3 

i -- ----- 
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS i 

2.56 5119.424 1885.92 1 - , -- Y . S L _ _ _ _  590.595-- 1889.57 
Y I 6.02 394.285 1884.38 

- I T O B T A L _ w A  L ~ O L  14-1 N_C_HFS-O!ljRRRA IN&SL-_A R E&_EYIO_O-S 7 C FS:HRS = 43 ? 1.6 1 ACR W Z =  3 57A~3 - .- - i 1 

.- _SU&RQ_UTINLRESVOR --STRCLCTURC---3 - -- 
i 

SURFACE ELEVATION= 1884.00 

J U P E K  I M ES P E A  K-!J X S.CCK@ KG-FS P E A E  L EV ATJ _ONS - 3.06 1365.634 1927.66 
, # 

>- i T I I I E - _ -  H Y D R O G P A P H L I Z E R O ? _ = Q * ~ L - _ P E L I U = - O . . ~ ~ -  DRAINAGE_AREA=1.66- 
4. 1 : DISCHG 0.00 0.04 2.94 15.05 42.82 90.01 152.03 202.44 220.91 246.03 

ELEV 1884.00 1884.00 1084.17 1884.91 1886.59 1889.45 1893.21 1896.50 1898.61 1901.62 
i --- 

2.10 DXSCHG 272.78 308.32 348.98 376.13 459.20 1024.61 1335.65 1309;16 1185.47 1068.09 7 

2.10 ELEV 1905.11 1910.35 1917.08 1922.22 i926.14 1927.24 1927.62 1927.59 1927.43 1927.29 
-- -- ----_I_----___ _p-_-____-__ 

1 
3.60 DISCHG 967.53 874.54 010.28 773.66 732.75 688.64 658.98 638.35 610.45 577.71 ' 3.60 €LEV 1927.17 1927.05 1926.95 1926.87 1926.77 1926.67 1926.60 1926.56 1926.49 1926.42 

- -- - -- _ 
5.10 DISCHG 547.92 523.83 503.72 481.25 452.74 426.07 412.40 405.24 394.48 392.56 7 

ELEV . 5.10 1926.35 1926.29 1926.25 1926.19 1926.13 1926.07 1926.04 1926.02 1925.89 1925.51 I 

-- - - -38.q. 85'- -------I_- I____-___I__ _ 1 6.60 DISCHG 386.84 383.76 380.69 377.63 374.61 371.60 368.62 365.67 361.18 
6.60 ELEV 1924.97 1724.36 1923.75 1923.13 1922.52 1921r92 1921.32 1920.72 1920.13 1919.30 

, -- - 
8.10 DISCHG 356.29 351.46 346.70 341.37 335.76 326.32 319.05 308.95 299.15 287.91 
8.10 ELEV 1918.41 1917.53 1916.67 1915.72 1914.46 1913.22 1912.00 1910.45 1908.94 1907.27 

f 

i - -_II--_____-.._ - _ - 1 ~ T D D I s c H G  273.97 258.50 239.50 215.84 162.10 63.30 24.72 9.65 3.77 1.47 
9 60 ELEV 1905.28 1903.18 1900.81 1898.03 1893.82 1887.83 1885.49 1884.58 1884.22 1884.08 

I 



11.10 DISCHG 0.57 0.22 0.08 0.03 0.01 0.00 0.00 0.00 0.00 0.00 
11.10 ELEV 1884.03 1884.01 1084.00 1884.00 1884.00 1884.00 1884.00 1884.00 1884.00 1884.00 

12.60 DISCHG 0.00 
12.60 ELEV 1884.00 

1 
! TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 4.0155 CFS-HRS= ACRE-FT= 357.64 9327.80 

- 
ENDCMP 1 1 1 

! 



EXECUTIVE CONTROL CARD ,OP&RATI 
R A I N  m4E%FF2 FROM XSECTN/STRUCT 41/ 0 TO XSECTN/STRUCT 0/ 7 

STARTING TIME= 0.00 I N  DURATION= 6.00 R A I N  TABLE NO*= 2 S O I L  CONDITION= 2 
ALTERNATE NO.= 1 XTORM NO.= 4. I 

-.-- ----------".------ i 
j SUBROUTINE RUNOFF CROSS SECTION 41 
I AREA= 0.13 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.17 
L ~ O M P U ~ E ~ - C U R V L N Q . - = - - - ~ O  .-a____ 

J 
.................... WARNING MAIN TIME INCREMENT CHECK ******************a* 4 
-- - - - - -- -- - -- - 
i PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 

2.28 651.863 (RUNOFF) 
i- 2.Y8 5 2 9 d 5 8  - I R U N O F S  ) 

3.88 111.395 (RUNOFF) 
! 4.36 106.378 (RUNOFF) 

1- 
5.17 67,659- - (  RUNOFFl- -- i 
5.93 69.901 (RUNOFF) 

~ ~ I M L - _ _ -  H Y D R O G R A P H ~ - ~ L E R Q = 4 . 4 4 . 4 4 4 E L T A  T: RAS____DBAINAGE_AREA=O.I3 
0.44 DISCHG 0.00 6.12 15.94 24.26 30.80 54.41 55.50 78.04 84.52 124.19 7 

! 1.95 DISCHG 147.49 176.72 631.60 488.01 506.80 277.30 189.90 139.75 132.52 131.80 I 

- 3 . 4 5 D I S C H G f 1 3 . 9 6 _ _ 1 0 0 4 - . 0 3 _ _ _ 8 8 .  32-__111*Q475..69-62.62196 09___29~7660.24-66*47 i - 4.95 DISCHG 66.35 66.37 66.39 56.29 45.79 47.06 62.68 65.84 24.92 3.41 I 6.45 DlSCHG 0.31 0.00 
I--- - TOTAL WATER, I N  INCHES ON DRAINAGE AREA= 8.1663 CFS-HRS= 685.13 ACRE-FT= 56.61 
i : 

- 4 I SUBROUTINE RUNOFF CROSS SECTION 42 
AREA= 0.56 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.20 

~ C ~ P . U I ~ C U R Y E _ .  N o -9 et o - - , 

i PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
2~29__.---- 2 69 0 .-7 55 (RUNOFFA I 

I 2.48 2257.291 (RUNOFF) 
3.87 469.139 (RUNOFF 
4.37 429 514 2 R U N O F E I  
5.17 290.086 (RUNOFF) 1 

1 5.94 293.168 (RUNOFF I f 
- - - - --- - - 

I 
f 

TOTAL WATER, I N  INCHES ON DRAINAGE AREA= 8.1979 CFS-HRS= 2962.80 ACRE-FT= 244.84 

-- I SUBROUTINE REACH CROSS SECTION 43 4 

I LENGTH= 2300.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00 
- - - - - - . -. - ----- -- - - - - - - - - -- . - - - -- . - - 1 

I AVERAGE WATER VELOCITY= 13.676 AVERAGE ROUTING COEFF= 0.8899 NUMBER OF ROUTXNGS= 0.27 

I -- 
' SUBROUTINE RUNOFF CROSS SECTION 43 

AREA= 0.24 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.15 
. . 

1 
- C Q P I P Y T U I T U R V E _ N O * = - 4 0  9-0- i 

' .................... WARNING MAIN TIME INCREMENT CHECK .................... 
C -- -- 

PEAK TINES PEAK DISCHARGES PEAK ELEVATIONS 7 
F-. 
: f 



1.25 112.429 (RUNOFF) 
2.28 1207.385 (RUNOFF ) j 
2.48 980.536 (RUNOFF) ? 
3.88 208.192 (RUNOFF ) 
4.35 205.760 

i 
(RUNOFF) 1 

----A. 1 7  125,301 r RUNOFF 1 i 5.93 131.658 (RUNOFF 1 

1 TTMF HYQRQGRA PH ~ - Z Z E R O = A b ! E L T A A A T = d .  DRA I N A G L A R E A = - 0 3  4 
O.u4 DISCHG 0.00 13.02 31.39 46.42 58.12 108.80 99.75 147.63 167.48 228.04 
1.95 DISCHG 279.56 361.70 1173.88 900.90 934.07 472.00 331.73 251.63 243.72 243.36 

' 3 , 4 5 - 4 1 ~ ~ ~ ~ - 2 0 1 - 2 3 1 9 9 ~ 0 6  1 5 5 . 9 4 - - - 2 I l 7 ~ - 7 2 _ _ 1 3 4 .  5 8 1 2 3 . 4 7 0 5 ~ ~ 1 9 1 . 3 1 1 2 4 ~ 4 9  172.46- 
4.95 DISCHG 122.50 122.55 122.58 100.01 83.25 87.83 117.89 122.32 35.35 3.55 1 6.45 DISCHG 0.08 0.00 

SUBROUTINE ADDHYD CROSS SECTION 43 
- - I N P U I _ H Y ~ Q G R A P H S = _ 1 1 3 0 U T P I 1 1 X D R Q G R A e K = - 3 _ _ _ _ ~ ~  

f .................... WARNING MAIN  T IME INCREMENT CHECK **********a********* 
8- - -- 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS i 
2.31 3474.157 2217.60 1 

-3.88 656.291 1 2 2 1 L 0 1  
4.37 600.114 2215.93 
5.17 414.343 331 5.6U 

I .  

T I M E  HYDROGRAPH, TZERO= 0.44 DELTA T= 0.15 DRAINAGE AREA= 0.79 
- - 0 * 4 4 D L S C H G - -  0 . 0 0 2 8 . 3 . 6 - -  82.01___134c03127~3-_296~60-335~S-449.3050.2.07 703-34 2 

1.95 DISCHG 867.29 1032.91 3232.82 3137.60 3091.61 2049.33 1345.64 955.55 836.24 814.30 1 3.45 DISCHG 730.45 656.58 567.63 656.58 511.93 433.12 596.13 520.22 441.59 419.21 
U P . B 5 5 D I S C H G - 4 0 9 .  0 9 - 4 0 8 * 4 6 2 0 8 , 5 8  - 3 6 2 t 3 9 - 3 0 0 .  12..289.23-362,63-398L5544215,20__62,20 

6.45 DISCHG 10.82 1.37 0.05 0.00 0.00 

~ - S U B E O U T I _ N L A ~ D H Y D ~ C R O S S ~ S E . C ~ O N  44 

! INPUT HYDROGRAPHS= 3.4 OUTPUT HYDROGRAPH= 1 
$ 

7 
i 

I PEAK T IMES PEAK DISCHARGES PEAK ELEVATIONS 
2 r 3 1  -. 4116.(r30_ 2217.36 
3.88 769.724 2215.84 
4.37 706.296 2215.77 I 
53 1 L  481,937 2215.52 
5.94 480.722 2215.52 

HYD=G&APH2-TZEROz 0,44 K L - T  e.-T=-C. 1 5 DRAINAGEARE-A= 0 . 9 ?  
0.44 DISCHG 0.00 34.49 97.96 159.09 208.73 351.01 390.65 527.34 586.59 827.5Y 

! 1.95 OISCHG 1014.79 1209.64 3864.42 3625.61 3598.41 2326.64 1535.55 1095.31 968.76 946.11 
3 .45DISCH_G-8 .~4 . r t_2 -Z60 .61 -656 .00  767.63-587.63--500,79 7 0 2 . 2 2 6 0 0 ~ , 0 1 5 0 9 . 7 9  480.69 

r 4 . 9 5  DISCHG 475.45 47'4.84 474.98 418.68 345.91 336.29 425.31 464.39 240.12 65.61 
6.45 DISCHG 11.13 1.37 0.05 0.00 0.00 

1- - -- -____-_____---- _- 
- TOTAL WATER. I N  INCHES ON DRAINAGE AREA= 8.2450 CFS*HRS= 4948.65 ACRE-FT= 408.95 

7 

j 



SUBROUTINE REACH CROSS SECTION 45 
LENGTH= 3800.00 INPUT COEFFICIENT= 0.0000 ' INPUT ROUTINGSz 0.00 

I - IAVERAELAILTER VELO tLT.Y ;I8. 5 7 9 A V E R A G U O U J J N G -  . C O E F L = - O d Z U U M B m F A Q U W G u 3 Y  I 

~SUBROULINLBUNOEFLROSS~SECTION-~~-- 
AREA= 0.25 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.23 1 

COMPUTED CllRVE NO. = 90.0 
P - 1 

..................... WARNING MAIN TIME INCREMENT CHECK .................... 
~PEAKI. I M E S - - - P E A L O  ISCHARGES P E L A K  -EUAUI)NS 

2.30 1117.402 (RUNOFF) i 

2.48 1001.810 (RUNOFF ) 
-3.86 - 20q.429- . (RUNOFF 1 

3 4.39 181.345 (RUNOFF) 
5.17 129.036 (RUNOFF) 

TINE HYDROGRAPH. TZERO= O.UY OF1 TA T= 0.15 DRAINAGE AREA= 0.25 - .  -- - - - --- .  
- - Q . 4 L . D I S C H G  - 0 ~ 0 0 7 . 6 5 -  -- 24.80 - - % 1 ~ 3 6 ~ 5 4 9 5 - - - 8 5 . 8 7 1 0 9 ~ 6 2 _ _ _ 1 3 8 . 9 6  144-95 229-*4 i 1 1 - 9 5  DISCHG 261.45 296.68 1056.88 946.15 971.67 661.65 427.61 300.11 262.62 254.84 

3.45 DISCHG 235.30 193.88 187.44 202.87 160.80 135.33 178.97 167.74 137.34 129.87 
- ~ ~ 4 q 9 5 _ _ I ~ ~ ~ ~ ~ ~ 1 2 8 .  0 1 - 1 2 7 . 6 3 1 2 7 . 6 8 1 1 6 . 6 0  93.35 8 9 . 3 8 5 1 . 3 * 3 5  1 2 h 0 7  - 75.51 18.89 

6.45 DISCHG 4.20 0.69 0.00 I 
i - i 

-- - - -- -- 
, ~SUBROUTINE ADDHYD CROSS SECTION 45  .- INPUT HYDROGRAPHS= 112  OUTPUT HYDROGRAPH= 3 
- r -- 

PEAK TIMFS PEAK DISCHARGES PEAK ELEVATIONS 
4 

2.46 4710.762 .- 2032.10 3.86 935.039% - - 2 0  3 021  O-- 4 

t 4.41 826.135 2030.62 
5.96 581.178 2030.43 

I 

TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 8.3156 CFS-HRS= ACRE-FT= 523.33 6332.65 i 

i , - - . - -- -- - - - - - - - 
j SUBROUTINE RUNOFF CROSS SEC~ION 46  

f 

AREA= 0.20 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.23 

..................... WARNING MAIN TIME INCREMENT CHECK .................... 
- - -- -- - - - - - - - - - .. - . -- - -- - . - - i 

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
2.30 893.948 (RUNOFF) 

801.444 RUNOEFZ 
3.86 163.527 (RUNOFF) 

I 4.39 145.101 (RUNOFF) 
t 5.17 103.240 .CR!JNOFF1 

i 5.95 101.684 (RUNOFF) 



0.44 DISCHG 0.00 6.12 19.84 33.09 43.96 68.70 87.70 110.77 115.96 183.55 
1.95 DISCHG 209.16 237.34 845.50 756.92 777.33 529.32 342.09 240.09 210.10 203.87 
3.45 DISCHG 188.24 155.11 149.95 162.30 128.64 108.26 143.17 134.19 109.87 103.90 
4.95 DISCHG 102.41 102.11 102.14 93.28 ' 74.68 71.50 90.68 99.26 . '  60.40 15.11 
6.45 DISCHG 3.36 0.55 0.00 

SUBROUTINE ADDHYD CROSS SECTION 47 
'-f?llI-HYaBI) GRAW S 1 1  I U L L I W  OROGEA~=-3 

1 
'DUE TO STORAGE OVERFLOWt THE SUM OF HYDROGRAPHS 1 AND 3 WAS TRUNCATED HERE TO 100 VALUES. 

i - -. . -- -- - .- .. -- 

I PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 
2.46 5462.126 2032.25 

--- - - - 
SUBROUTINE REACH CROSS SECTION 48 3 

LENGTH= 5000.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00 - -- 
-- AVERAGE WATER VELOCITY= 18.483 AVERAGE ROUTING COEFF= 0.9157 

i 
NUMBER OF ROUTINGS= 0.45 

I - i 

- 'SUBROUTINE RUNOFF CROSS SECTION 48 
AREA= 0.29 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.33 

-., C O B P U I E D -  CURVE-NOL-=-SO il A 
i -< PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS 

<. I .- 2.49 - L L Q 8  9 38 1 R  WOFFJ 
- 4.48 203.950 (RUNOFF ) 

5-98 137.187 (RUNOFF) ' i 
-- : j- i 

SUBROUTINE ADDHYD CROSS SECTION 48 
~INPU~LHYQRQ.GMP_H S ~ A  t z ~ ~ m ~ T  BY D R Q G R ~ H =  3 

1 

PEAK TIMES PEAK DISCHARGES 
1 

PEAK ELEVATIONS I 

TOTAL WATER* I N  INCHES ON DRAINAGE AREA= 8.3707 CFS-HRS= 9021.76 ACREOFT= 745.55 
t 
j 

I 

/;GB%UTINE RESVOR STRUCTURE 7 
SURFACE ELEVATION= 1884.00 I '  

1 I , /  A,- ?.- 
d-.> - PEAK GES PEAK' C L E V A ~ T ~ S  

1 

: ? 
2.69 , 1931.10,- 

# - ---- 
t+~ 

 TIRE HYDROGRAPH. TZERO= 0.44 DELTA T= 0.15 DRAINAGE AREA= 1.66 
0.44 DISCHG 0.00 7.28 40.73 109.54 198.31 219.30 248.16 276.48 300.91 323.77 

1 0 , 4 4  F-LEV 1 8 8L)L028BU4Y1 88 6A~661Ss9_O_o.&31B_9~,P33118 9-8>-4.3 1 9  Rl. 8 9 1 9 0 5 ._63--19 0-9.2 1 1 9 1 2.7 9 



1.95 DISCHG 345.88 364.49 386.20 1584.40 5129.33 5837.60 4922.11 3604.76 2651.74 2074.30 
1.95 ELEV 1916.52 1919.90 1924.24 1927.93 1930.67 1931.10 1930.54 1929.64 1928.83 1928.36 

3.45 DISCHG 1800.73 1627.44 1530.87 1439.39 1365.69 1268.51 1177.34 1147.19 1123.94 1062.85 I 
_-3-,45-ELEV-2928.13-_1927-~9.8-1923 861927-.Z51927.. 66-922 . , 5 4 2 9 2 7 . . . Y U 9 2 7 - k 3 9 2 9 2 7 7 7  36112927 -28 i 

1 4.95 DISCHG 993.58 940.68 905.13 877.70 832.03 792.23 758178 750.71 744.19 688.96 
I 4  . P 5 F L f l l 1 9 2 L 2 0 1 9 2 7 . 1 U 2 7 . 1 0 . 9 2 2 2 _ .  O h 1 9 2 L  0D-_1926.9r__1926.831°26,811926*80_1926.67 3 

$ 

6.45 OISCHG 581.24 461.01 393.68 390.55 387.42 384.31 381.23 378.17 375.14 372.13 i 

--6.45_---ELEY___1926.41926.15-1925.73-1925,11~924.489Z3.8/;23224-.1922.63-1922. 021921.41- J 
I : 7.95 DISCHG 369.15 366.19 362.05 357.15 352.31 347.54 342.73 335.09 327.62 320.32 
7 ~ 9 5 ~ E L F 9 2 0 ~ 8 3 _ 1 9 2 0 . 2 3 - - 1 9 1 9 ~ 4 6 2 9 1 8 . 5 L 1 9 1 7 . 6 9 1 9 1 6 . 8 2 1 9 1 5 ~ 9 5 1 9 1 4 . 6 8 ~ - 1 9 1 3 . 4 3 1 9 1 2 ~ 2 2 - .  

9.45 DISCHG 310.72 300.86 290.44 276.39 261.99 242.73 220.47 184.11 71.90 28.07 
' - 9.45 - ELCVV1910.72-1909.21---1907.63_-1905. 6 2 ~ 2 9 0 3 . 6 L - 1 9 0 1 . 2 ~ 8 9 8 ~ 5 6 - _ 1 8 9 5 . 1 5 ~ 1 8 8 8 , 3 5 ~ 8 8 5 , 2 0  

10.95 DISCHG 10.96 4.28 1.67 0.65 0.25 0.09 0.03 0.01 0.00 0.00 
' ~ 1 0 ~ 9 5 E L E V ~ _ _ 1 8 8 4 ~ 6 6 ~ 1 8 8 4 ~ 2 5 _ _ 1 8 8 4 ~ 1 0 _ _ 1 8 8 4 ~ 0 3 . ~ 8 8 _ " ~ 0 1 ~ 1 ~ 8 8 9 . ~ 0 0  1889.00-1884.00-_1884.00_1884.00- 

12.45 DISCHG 0.00 0.00 0.00 0.00 0.00 
- -  1 2 ~ 4 5 ~ ~ ~ E L E _ Y i 8 8 4 ~ 0 0 ~ ~ ~ . 1 8 8 4 ~ 0 0 _ 1 8 8 4 ~ O D 1 8 ~ 8 4 ~ 0 ~ _ l 8 8 4 ~ 0 Q ~ ~  -- - -- - -- I 

i__- __ lQTTALk lALERLl  N I N C H E  S . O N D R A  IN AGE- A R X = - _ & L ~ - ~ ~ L - ~ € E S ~ R S = ~ ~ ~ O J  2 5 - 4 C R E : E . t = . - 7 W L _ -  

EYDCKP 1 



SUMMARY TABLE 1 ' 1  
ALT STORM I D  DA RAIN AMC DELTA-T TZERO PRECIP PRECIP PEAK-Q PEAK- PEAK- RUNOFF CSM i 

: 

S O - M I .  TBLE HRS. HRS I N .  DURATION CFS TIME ELEV I N .  
* 1 1 41X 0.13 2 2 0.15 0.00 3.20 6.00 161.02 2.29 0.00 2.13 1238.68 i 

i 

~ * ~ ~ 4 2 ~ ~ 5 6 ~ 2 ~ L 0 ~ 1 5 0 ~ 0 0 . _ _ 3 ~ 2 0 ~ 6 ~ 0 0 . 6 5 7 ~ 9 ~ ~ 3 0 ~ 0 ~  O D 9 - 1 4 , _ 1 ~ 7 4 ~ 8 8  
j *  1 1 4 3 X  0.79 2 2 0.15 0.00 3.20 6.00 869.08 2.49 2216.16 2.16 1086.35 
: *  1 1 44X 0.92 2 2 0.15 0.00 3.20 6.00 1016.07 2.49 2216.05 2.16 1092.55 
~ * 1 L 4 5 X 1 ~ 1 8 _ _ i 1 _ 2 _ _ _ 0 ~ 1 5 _ _ 4 ~ 0 0 2 ~ 2 0 6 ~ 0 0 ~ 2 4 2 ~ 3 ~ ~ 5 2 _ 2 0 3 0 ~ 9 3 ~ 2 ~ 1 8 ~ 1 0 5 2 ~ 8 6  
* 1 1 47X 1.37 2 2 0.15 0.00 3.20 6.00 1460.29 2.52 2031.04 2.17 1058.18 i 

* 1 1 48X 1.66 2 2 0.15 0.00 3.20 6.00 1679.20 2.62 1885.29 2.19 1005.51 i 

* - 1 7 ~ 1 , 6 6 _ 2 _ 2 0 . 1 5 _ _ _ _ 1 ) . 0 0 _ - 3 . 2 a  6.00377-952.04-1922.59-2.19-226.32 
I *  1 2 41X 0.13 1 2 0.25 0.00 4.20 24.50 246.81 11.92 0.00 3.16 1898.56 
' *  1 2 42X 0.56 1 2 0.25 0.00 4.20 24.50 1036.84 11.93 0100 3.16 1851.51 

* - & 2 - 4 3 ~ D . 7 9 - L -  L - D  . 2 5 0  . O L 4 . 2 D _ _ _ 2 ' t . 5 0  -1420.60 - 1 1 . 9 5 - 2 2 1 6 . 5 4  3.16 -1775.75 
* 1 2 4 4 ~  0.92 1 2 0.25 0.00 4.20 24.50 1665.68 11.95 2216.37 3.16 1791.06 
* 1 2 45X 1.18 1 2  0.25 0.00 4.20 24.50 1962.14 11.98 2031.21 3.15 1662.83 
.* 1 2 L 1 7 X 1 . 3 7 1 - 2 0 . 2 5 ~ ~ 0 0 - 4 ~ 2 0 - - 2 4 . 5 0 - 2 3 1 9 . 1 3 _ _ 1 1 ~ 9 8 - 2 0 3 1 ~ 3 L 3 . 1 5 . - 1 6 8 0 ~ 5 3 ~  1 

1 2 48X 1.66 1 2 0.25 0.00 4.20 24.50 2485.60 12.05 1885.64 3.14 1488.38 I :  2 75  1.66 1 2  0.25 0.00 4.20 24.50 548.02 12.83 1926.35 3.13 328.15 
c* 1 3 4 1 Y 0 ~ 1 3 . ~ ~ 2 _ _ 0 ~ 1 5 0 ~ 0 0 ~ ~ 1 0 ~ 6 ~ 0 0 ~ ~ ~ 3 0 8 ~ 0 6 ~ 2 ~ 2 9 ~ ~  _ 0 . 0 0 3 . 9 0 _  2369.73 
* 1 3 42X 0.56 2 2 0.15 0.00 5.10 6.00 1265.85 2.29 0.00 4.10 2260.46 

I 

! * 1 3 43X 0.79 2 2 0.15 0.00 5.10 6.00 1588.32 2.47 2216.66 4.05 1985.40 

/ * X *  OR ' S t  FOLLOWING THE ID REPRESENTS CROSS-SECTION OR STRUCTUREt RESPECTIVELY. 
i -- 

I 
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I ' / N D E X  73 D R A W I N G S  

I i 

PARADISE I + 
I VALLEY 1 i 

1 1 Tx-J -- 
' TEMPE 1 

I- - 

PHOENIX - SCOTTSDALE AREA 

DESIGN CRITERIA pFq;zq !i 
G CI -, g_ ;-,SF+ha NOTES - 

1.  CREST EiE\jAPICN IS BASED ON 100 YEAR STORM. 

2. EMERGENCY & FREESGARS OESIGN BASES ON 6 KOiiFi P.M.?., 

3. ?RiNCiPAt  SPILLWAY DESIGN BASED Gk A iG DAY DRAW DOWN PERIOD. 
r, * &,4 -.P\ --7* b - 7 .  -fi "- 

, , , , , G v st N A C C G 3 3 A L C t  ViiTh 2 ' - - - -r.  . - , * -  
I FL *vu&ut+ ISZ-, Ah3 Y E  A ,;LVEST:GAT';C N REPORT 
(ST,"isCT,'i?E b0 7 )  3Y SEEGELT, dAdSl(iNS, AND BECdV\'iTd, 

4. FLOOD WATER DAN~'S FUNCTION IS TO RETAR3 RLNGFF. 
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DETAIL% GEE. 5tiEE-T Ua. Eb 
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LOGS OF TEST BOR INGS 
- 

- - 
. + --A -A 

- - ..+ 

TYP1CS.L f Xv'ES 

/'9 ,, I, ? r C  8 .  >. i 'VC - S ?  X! X ~ U ' C S ,  

C. SCi",,ij~r?V' CO,, e - X : u 7 e S .  C,Ei;', S ; A *  E-S ---- - 

, ~ e s s  t - a ?  5'- p a s s 5 s  \a. 23:  s e d c  

, i - % '  0 

. 5 a v e  '; M-CS. C-EA'. 5 A ' * 2 S  

, ~ c s s  : 3- 5 - ? a s s e s  l o  2 2 3  j i ) i r ~  

P 

FQR MijFiE COMPLETE O E i A i i S  CF 
TEST SORINGS SEE FOClN3ATi3N AN3 
MATERIAL INVESTiGATiOK FiE?3RT 

---- - --- 

A a o ~ e  3 -. 
3 n. i O  \ o .  4 s eve 
3 P. ?3 1' In. 
'4 ". :o ' "3,  '5 S eve 
'YO, 4 * O  Y 3 .  236 
\3. 4 :3 ' "0. :o  
\o .  ' 2  to  h3. 4 3  
Cs 43 :3 Y o  ic-0 
3e c* '"3 2;: s eve 
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