
GOLDEN EAGLE PARK DAM

Section

1.

2.

3.

4.

5.

6.

STRUCTURE NO.4

FOUNTAIN HILLS

GENERAL DATA

Hydrology and Hydraulic Calculations

Specifications

Subsurface Investigation Data

Density Determinations

Tests on Concrete Cylinders

License of Approval

Property r J

Flood Control D,::;tm..t r..l :-- __ lbrary
PL::a.~~ 1.': ·u..-r, •.)

-" 280 I W. C uri'ngo
Phoenix, AZ 85009

7.

8.

9.

10.

Computer Calculations for Hydrology & Hydraulic (formerly in a second
volume)

Photos

As-Built Plans

Modifications for sewer line



HYDROLOGY AND HYDRAULIC

CALCULATIONS



TRieD INTERNATIONAL INC.
CIVIL ENGINEERING & LAND PLANNING

TEMPE. ARIZONA

CAL'D.
CHK·D.
JOB NO.

SHEET

BY I

I

OF

DATE

UO 4

REFERENCE

---,-------_ .. -_._.__ .... _------------------------------ ---- _..._------ ----'-----_ ... .---_.•._ ••1



TRICo INTERNATIONAL INC.
CIVIL ENGINEERING & LAND PLANNING

TEMPE. ARIZONA

BY I DATE
CAL'D. 1-\ I&,C., I
CHK·D. I
JOB NO.

SHEET OF

REFERENCE

,j

"'_-1-:.-b_T'_'·_l_o_C_'_'_(:...,..'_.>::_-_....:,...:.l..:' _)I:-'-::.'r~~

u~_c. -:'0,,- (':r::)r.J~_;;:i!_Jr\-\10d /..>:eeJ,c.E.. COHPUTE L (?i2t:lC,eAt-i

-;(2-'2.0 "PfZoJEc..'- FO~L1LoA"l""l'l" ,;,,,e. /...-ri!.tI11'\ CL-Ou)

£',..<~ec.'1. /~ CJ,,-L.w<\ot
b

~~ r:: ~",,!~(:;..G).

i1UD ,0

pil-l/Jed.....\L. /_PIL.L.WA·r [)19C., CA,PAc'"T

:,?,u- f.l.J~'1' j TOP of "1JA,·\ .4 u>:J 1='e.t=E~oA·E.i:J

<20U1'I"-)("1'

":.17.c. l'r=

/ ___"<f'"'(~ l ...t
.. r.. ..

lor \.. (. ~~ / Z4 I.;~ ~., 1/ t~-.:~ I r.l z ,/ (I ....) .If)r.ATq~ e..
~ueEIlU. PeEC IPnnT01'<-

MrtP'_ 'l'Q. A~'U)..H1

£ ....l()!t. ~ ,'t -..: F
.- -" / rC"-... , 0

~ rv ..... . (c.. , 6-:' 111'- \...._r ":. I : .. <:: -p.A,!~ ......

( AT,I\C'IEO)

,j)

c

1'-;; .'

Pe: tl "'C.c ~ D~-: 16, ".J
ce t Tt- e I ~ ;'0 e. fJ ,c:.Tll

Pl'tt-1:" (It'i~.IE\,))

(I~. UJfi!"'i'..:.. ~u.a:\,\

-: . l + n, V... (i "i, D - ~,z) '?,'- + ej.1 = 'l.S
-

/, 0"
''':>,0 /I. ':: . I....' F.:. , . .. -~{! (~;. lo1(t

..f :r-tt.. Ct J ' • ........i: ,_.
\

:2
..;. G-"-,y;::(u.ll... C4'... ,.,.t=i--..t!.- ~ii.r_I~_ co;::: -.::..a<:,'<:'" .....)

----_._-_._--~-------._------------~-----

I. ')OC'li.... ~~l-tl~L.. ·...;.1,,1 ......1 "-~r_l/ ... -r~+.\·)£:"_ .............L.lr+IC.'~'}1

"-,'r'"',:.\(7-,'-- ,0 cr,.\·n'l ~ ..\ (111.\'" i",- reno '\ ':::rDI2,·-\ "{\"

(". I~.- .... 'I [) Ie I {,

PrLIf--'lc:\(.i(1L ......._(>cLu)/" ..· CUT 1')0

C. 1·~1 E c:'.- C, t: • .I c') --:... p, L..-u) t,' ( ,

e.11~E'-' '-'-"010

<::, ;;•.J82,1 L CQ,TEJl'

o. (.c_ s. r{)lL

cf\~,.IFILL- Dt1t1 .....
(. " nn.u; v)



,"

CRITERIA, REFERENCES AND PROCEDURE FOR ItYDROLOGI~ DESIGN OF EARTH OA.."1S

SUBJEct CRITERIA REFERENCES ,,~ r -: t ... 1 I

, ,
Structure
Classification

Class (a) structures located in rural or agricultural areas where.
failure may damage farm buildings, agricultural lands. or town­
ship or county roads.

Class (b) structures located in predominantly rural or agricul­
tural areas where failure may damage isolated homes. main high­
.... ays. or minor railroads or cause interruption of use or service
of relatively important public utilities.

Class (c) structures located where failure. may cause loss of
life, serious damage to home, industrial or commercial buildings.
or important public utilities.

Secttcn B, SCS Engineering Memo 27
(Rev.) 3/19/65. Earth Dams.

Hydrology of SpiU....ay Design Small
Strucl ures - Limited Data, by H. U.
Ogrosl.y, Hay 1964, ASCE Journal
Hydraulics Division.
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Storage

For all structure classifications - evaluation life
of structure, usually 100 yrs.
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3/1 0 /") .lncl Supplel"enl J, S/IR'''].
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Allowable Frequency of Use of Emergency Spilh./ay

Principal
Spillway

Design
Hydrograph
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Class

Maximum Use - years Naximum Use - years
No structures upstream Existing or Prapospd Struc. Upstream
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lUU 100 100 100
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factor in Chapter 21.
Ro. F.. Rallisan's ~;(,Ml'. 117/60 , ., tC'ch­
niqll(' for estim;ltin~ the 10 dav
!lret:i.Jit3tion v(llume.
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RIPRAP SPECIFICATION

A single six inch layer of filter material shall be placed on the pre­
pared slope or area in one operation, using methods which will not
cause segregation of particle sizes within the ba:1ding. Compaction
of filter is not required, but the surface of the finished layer should
be reasonably even and free from mounds or windows.' Not more
than 5 percent of the filter material should pass the No. 200 sieve.

Stone for riprap should be placed on the filter blanket in a manner
which will produce a reasonably well-graded mass of stone with the
minimum practical percentage of voids. The entire mass of stone
should be placed in conformance with the lines, grades, and thicknesse~

shown on the plans. The riprap should be placed to its full course .
thickness at one operation and in such a manner as to avoid displacing
the underlying material. Placing riprap in layers or by dumping into
chutes and similar methods likely to cause segregation should not be .
permitted.

The larger stones should be well distributed so that there will be
no large accumulations of either the larger or smaller sizes of stone.

J\laterial shall be hard, sound, angular quarry stones weighing from
20 lbs to 400 lbs each of which at least 60 percent shall weigh more
than 100 Ibs.

.,
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Need: Sources from which riprap material is to be obtained.
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GROUTED RIPRAP

Grout consists of one part Portland Cement and three parts of sand,
thoroughly mixed with water to produce grout having a thick creamy
consistency. The minimum amount of water should be used to pre­
vent excess shrinkage of the grout after placement.

The median stone to have a minor diameter of 12 inches of which four·
inches should project from the grout face and 4 inches is to be imbedded
into the prepared slope. To assure penetration to this depth, stone
smaller than 75-1b. should be minimized.

The stones shall be thoroughly moistened and any excess of fines
shall be sluiced to the underside of the stone blanket be fore grouting.

The grout may be delivered to the place of final deposit by any means
that will insure uniformity and prevent segregation of the grout. If . ,
penetration of grout is obtained by gravity flow into the interstices, the
grout will be spaded or rodded into the interstices to completely fill the
voids in the stone blanket. Pressure grouting shall not unseat the stones;
and after placing by this method, the grout shall be spaded or rodded into
the voids. Penetration of the grout shall be to the depth specified on
the plans. When a rough surface is specified, stone shall be brushed
until from one-forth to one-half of the depth of surface stone is exposed.
For a smooth surface, grout shall fill the interstices to within a! inch
of the surface.

Weep holes shall be provided through the blanket as shown m=the plans
or as directed by the engineer.
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EXCAVATION SPECIFICATION

The contractor shall do all excavation of whatever substances enc~untered to
the depth shown on drawings. Excavated materials not required for fill or
backfill shall be removed from site as directed by the Engineer and disposed
of by the Contractor.

Excavation shall not be carried below the required level.

-, . ",'

C I ~

'. I •• ~.

, '.

I ;' .~ ."; .

Excess excavation below required level shall be backfilled at the contractor's
expense with earth, sand, gravel, or concrete, as directed bythe Engineer~' "
and thoroughly tamped.

Unstable soil shall be removed and replaced with gravel, crushed stone,
or crushed slag, which slall be thoroughly tamped. The Engineer shall.
determine the depth of removal of unstable soil.

BACKFILL SPECIFICATIONS

After pipes havc been tested and approved, backfilling shall be done
with approved material free from large clods or stones.

Backfill material shall be placed evenly and carefully around and over
pipe in 6 inch maximum layers. Each layer shall be thoroughly and .
carefully rammed until 1 foot of cover exists over pipe.

The remainder of backfill material shall be placed, moistened, and com­
pacted.

Water settling will not be permitted in clay soils. It may be required'
at the option of the Engineer in sandy soils.

IN/ckl
8-9-71
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HOT WEATHER CONCRETING

1. Work at night.

2. Shade operations.

3. Necessary to use richer mixes to offset excessive slump loss.

4. Use of wet butlap to retain moisture for longer periods•.

5. Kept moist for 14 days.

DESIRABILITY OF CURING WITH SEALING MEMBRANE

1. Use white pigmented sealing compound. (in hot weather may
decrease temperature 40 0 F.).

2. Kept intact for 28 days = 14 days continuous moist curing.

CONCRETE PRODUCTION

1. Temperature less than 90 0 as deposited.

2. Use cold mixing water or ice.

3. Insulate water supply lines and tanks (at least paint exposed
surfaces white).

4. Cool coarse aggregate with water (cooled) by sprinkling.

5. Insulate mixer drums or cool with sprays or wet burlap coverings.

6. Shade materials and facilities.

7. Work only at night.

NOTE: Usc Portland Cement AASHO M-85, Type II, Min 28 day
.compressive stringth of 3000 psi.

IN/ckl
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GU IDE S P E C I F I CAT ION S FOR EAR T :-1 W 0 R K

~~ETENTION BASIN PROGRAM FOR 1971
Fou TAIN HILLS. ARIZONA

( REV I SED AUG U S T 18, 197 1 )

C. DURING COMPACTION THE MOISTURE CON-

TEN T 0 F THE --2- F R ACT ION 0 F THE F ILL

SHALL BE MAINTAINED WITHIN 2 PERCENT

OF THE OPT I MUM MO ISTURE CONTENT AS

DETERMINED IN ACCORDANCE WITH ASTM

01557, METHOD D.

(E) CESIGNATED EMBANKMENT MATERIALS

1. EMBANKMENT FILL MATER IALS SHALL COME FROM

SUITABLE PORTIONS OF EXCAVATIONS FOR THE

CORE TRENCH, SPILLWAY AND OUTLET PIPE AND

FROM BORROW AREAS DESIGNATED BY THE ENGI-

NEER. EMBANKMENT FILL MATERIALS SHOULD BE

FREE OF VEGETATION AND DEBRIS AND OTHERWISE

MEET THE FOLLOWING REQUIREMENTS:

(A) FILL IN ZONE (CORE)

PASSING 3 INCH SIEVE

PASSING No.4 SIEVE

PAS SIN G NO. 200 S I EVE

PLASTICITY INDEX

(B) FILL IN ZONE II (SHELL)

- 100 PERCENT

- 60-100 PERCENT

- 15-35 PERCENT

- 15-25

PASSING 12 INCH SQUARE

OPE N I N G - 100 PER C E N T

PASSING t INCH SIEVE - 25-75 PERCENT

PASSING NO. 200 sjEvE

PLASTICITY INDEX

- 0-12 PERCENT

- 5 MAXIMUM

( C ) FILL IN ZONE III (UPPER PORTION OF

DOWNSTREAM SHELL)

PASSING 12 INCH SQUARE

OPENING - 100 PERCENT

r ASS I N G NO. 200 S I EVE

PLASTICITY INDEX

- 0-35 PERCENT

- 15 MAXIf..>lUM

St.::RGENT, HJiUSK1NS 0< 8cCl<WITH
CO .... U\,.T' ... a .('I\. liND 'C'U""CA,TlON lPorn, ...".,

.... Ctl',"'l • 'LAO""A~' • 1:1.. ' .... 0 6



GUIDE SPECIFICATIONS FOR EARTHWORK
RETENTION BASIN PROGRAM FOR 1971
FOUNTAIN HILLS, ARIZONA
( REV I SED AUG US T 1 8 , 1 97 1 )

3. FOR PURPOSES OF ACCEPTANCE THE IN-PLACE

DENSITY SHALL BE DEFINED AS THAT DETER­

MINED IN ACCORDANCE WITH ASTM D1556,

!!DE NS I TY OF SO ILl N PLACE BY SAND-CONE

I'v1ETHOD!l. ApPROPRIATE "ROCK CORRECTION!!

SHALL BE MADE TO ACCOUNT FOR THE FRAC­

TION OF SOIL RETAINED ON THE No.4 SIEVE.

4. COMPACTION OF COARSE EMBANKMENT MATERIALS

IN ZONE I I AND ZONE I I I (SHELL) WHICH CAN­

NOT BE ACCURATELY TESTED BY FIELD DENSITY

TESTS SHALL BE CONTROLLED ON A MINIMUM

ROLL I NG BAS I S AS FOLLOWS:

A. LIFTS SHALL BE PLACED SO THEIR THICK­
NESS, WHEN COMPACTED, DOES NOT EXCEED
12 INCHES.

B. COMPACTION SHALL BE ACCOMPLISHED BY A
SPECIFIED NUMBER OF PASSES OF EQUIP­
~1ENT APPROVED BY THE SOIL ENGINEER.
THE FOLLOWING TYPES OF PNEUMATIC
ROLLERS WILL BE SATISFACTORY:

T IRE
ROLLER R 0 L LE R WHEEL INFLATION

Ty PE RATING Lo AD PRESSURE

A 45 TON MIN • 1 1 TON MIN • 140 PSI MIN •

B 45 TON MIN • 5~ TON MIN • 90 PSI MIN .

EACH LIFT SHALL BE COMPACTED WITH A
MIN I MUM OF 3 PASSES OF ROLLER A OR
5 PASSES WITH ROLLER B. OTHER TYPES
or ROLLERS CAN BE EVALUATED AS TO
SUITABILITY AND REQUIRED COMPACTIVE
EFFORT ESTABLISHED FOR THOSE WHICH
ARE ACCEPTAOLE BY THE ENGINCER.

I

fS7I-Vj ;-'-fsl
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GUIDE SPECIFICATIONS FOR EARTHWORK

RETENTION BASIN PROGRAM FOR 1971
FOUNTAIN HILLS. ARIZONA

( REV! SED AUG U S i- 18 , 1 97 1 )

ROLLERS, COMPACTION SHALL BE ACCOMPLISHED

BY MANUAL METHODS WITH PNEUMATIC OR SIMILAR

EQUIPMENT. MA N U A L COM PAC T ION S HAL L BE CON -

TINUOUSLY INSPEC1ED BY REPRESENTATIVES OF

THE SOIL ENGINEER TO INSURE UNIFORM COMPAC-

TIVE EFFORT.

THE DIFFERENCE IN ELEVATION BETWEEN ADJACENT

ZONES OF COMPACTED FILL MATER IALS SHALL NOT

EXCEED 4 FEET AT ANY TIME DUR ING EMBANKMENT

CONSTRUCTION.

(D) REQUIRED DEGREE OF COMPACTION

1. MAXIMUM DENSITY AND OPTIMUM MOISTURE

·C 0 N TEN T 0 F SOl LSI N WH I CHAC CUR ATE

FIELD DENSITY TESTS CAN BE PERFORMED

SHALL BE DETERMINED IN ACCORDANCE

Iv I TH ASTM 01557.

2. ALL EMBANKMENT MATERIALS IN ZONE (CORE)

AND THOSE MATER I ALS I N ZONE I I AND ZONE I I I

(SHELL) FOR WHICH ACCURATE FIELD DENSITY

TESTS CAN BE PERFORMED SHALL BE PLACED IN

HORIZONTAL LIFTS AND COMPACTED TO A MINI-

MUM OF 95 PERCENT OF MAXIMUM DENSITY. THE

LIFTS, WHEN COMPACTED, SHALL NOT EXCEED 6

IHCHF.S IN TIIICKNESS. 1\ MINIMUM OF~) FIELD

D[ NSIT Y T EST S S J-I ALL B I: .PEl' FOR ME D FOR E A C II

L 1FT • FIFTY PERCENT OF THE FIELD DENSITY

T EST S S I-t ALL BE AT 0 R ADO V E 97 PER CE NT 0 F

MAXIMUrv: DENSITY.

,
-rS~/i/ '8 1

.~-.J
I



GUIDE SPECIFICATIONS FOR EARTHWORK

RETENTION BASIN P~OGRAM FOR 1971
FOIJNTA I I HILLS. AR I ZONA

(R E V I SED AUG us T 18, 197 1 )

1. ROLL I NG AND WATER I NG OF ALL FILL AND

~i A N U A L COM PAC T ION I NTH E V I C I NIT Y 0 F

THE FLOOD CONTROL OUTLET AS HEREAFTER

SPECIFIED.

2 . EXCAVATION OF N E C E S S A R YM ATE R I A L S FROM

DESIGNATED BORROW AREAS AND TRANSPORT

TO A'D PLACEMENT OF SAID MATERIALS IN

DESIGNATED EMBANKMENT SECTIONS.

3. EXCAVATION OF NECESSARY MATERIALS FROM

TEMPORARY STOCKPILE AREAS AND TRANSPORT

TO AND PLACEMENT OF SAID MATERIALS IN

DESIGNATED EMBANKMENT SECTIONS.

(B) WATERING OF FILL

PR I OR TO COMPACT I ON ALL FILL SHALL BE BROUGHT

TO WITHIN 2 PERCENT OF THE OPTIMUM MOISTURE

CONTENT. THIS SHALL BE ACCOMPLISHED BY EITHER

PRESOAKING THE BORROW AREAS OR MECHANI CALLY

MIXING WATER WITH THE EMBANKMENT MATERIALS ON

GRADE.

(C) PLACEMENT AND COMPACTION OF FILL

ALL FILL MATERIALS SHALL BE PLACED IN CONTIN-

UOUS HORIZONTAl... LIFTS AND PROPERLY COMPACTED.

THE ROLLED SURFACES OF ALL LAYERS OF EARTH

FILL SHALL BE SO CONSTRUCTED AS TO PROVIDE A

FIR tv, BON D \.J I T H THE 0 V E R L YIN G I... AYE RAN D PRE-

VENT DEVELOPtv1ENT OF A STRATIFIED STRUCTURE.

IN AREAS ADJACENT TO THE FLOOD CONTROL OUT-

I... E T \oJ Hie H CAN NOT BEe 0 M PAC TED B Y MOT 0 1\ I ZED



GUIDE SPECIFICATIONS FOR EAR:HWORK

RETENTION BASIN PROGRAM FOR 1971
FOUNTA!~ HILLS. ARIZONA

(R E V I SED AUG us T 18.. 1 971 )

MATERIALS FROM THE CORE TRENCH .. SP I LLWAY AND

OUTLET PIPE FOUNDATION TO THE LINES AND GRADES

SHOWN ON THE PLANS OR DESIGNATED BY THE SOIL

ENG I NEER.. AND TRANSPORT I NG AND PLAC I NG SA I D

r~ATERIALS IN STOCKPILE OR EMBANKMENT AREAS.

IT SHALL ALSO INCLUDE EXCAVATION OF ANY LOOSE

COMPRESS I BLE MATER I ALS FROM AREAS TO RE CE I VE

F ILL •

(B) CONSTRUCTION DETAILS

SUITABLE EXCAVATED SOILS SHALL BE INCORPORATED

INTO DESIGNATED ZONES OF THE EMBANKMENT. SUCH

SUITABLE EXCAVATED MATERIALS SHALL EITHER BE

PLACED DIRECTLY IN EMBANKMENT ZONES OR INI-

TIALLY PLACED IN DESIGNATED STOCKPILE AREAS.

UNSUITABLE EXCAVATED SOILS SHALL BE PLACED IN

DESIGNATED DISPOSAL AREAS. THE SOIL ENGINEER

tl.AY REQU IRE EXCAVAT I ON OF SOFTER MORE COMPRES-

SIBLE SOILS IN THE CORE TRENCH AND OUTLET PIPE

FOUNDAT ION BEYOND THE LINES AND GRADES SHOWN

ON THE PLANS TO SUCH AN ELEVATION WHERE FIRM

CE~ENTED SOIL IS EXPOSED THROUGHOUT. PROPER

EXCAVATION TO FIRM CEMENTED SOILS SHALL BE

VERlfClED BY INSPECTION BY THE SOIL ENGINEER.

SEC:ION IV - EMBANKMENT

(A) DESCf\1 PTION

EMBANiO!,ENT SHALL CONS I ST OF THE FOLLO\" I NG ITEMS:

I

jS'/I';
(7'~,!

I



GUIDE SPECIFICATIONS FOR EARTHWORK

RETENTION BASIN PROGRA,'-1 FOR 1971
FOUNTA IN HI Ll..S. AR I ZONA

(REVISED AUGUST 18, 1971)

SECTION I - GENERAL

THE S 0 i LEN GiN E E R S HAL lAC T A S THE 0 vi N E R I S

REPRESENTATIVE DURING CONSTRUCTION, SHALL

PERFORM NECESSARY OBSERVATIONS AND TESTS

TO VER IFY COMPLIANCE WITH SPECIFICATIONS

AND SHALL APPROVE ALL ITEMS SPECIFIED.

TEST PROCEDURES SHALL BE THOSE OUTLINED IN

THE 1971 BOOK OF STANDARDS OF THE AMERICAN

SOC lET Y 0 F T EST I N G AND MA T E R I A ,_ S •

SE CT I 0\1 I I - C I EAR I NG

(A) DESCR IPTION

CLEAR ING SHALL CONS 1ST OF REMOVING ALL TREES,

STUMPS, BRUSH, CACTI, ROOTS, RUBBISH, DEBRIS

AND OTHER OBJECTIONABLE MATTER FROM ALL AREAS

TO RECEIVE EtvlBANKMENT IN THE RESERVOIR AREA

AND THE BORROW AREAS AS DESIGNATED BY THE

ENGINEER.

(8) DISPOSAL OF MATERIALS

MATER IAlS FROM CLEARING OPERATIONS SHALL BE

DIS P 0 SED OF AS 01 R E C TED BY THE ENG I NEE R •

S[CTlm,! III - [XCAVATION

(t,) Dr::SCRI:'TION

EXCAVATION SHALL CONSIST OF EXCAVATING ALL

S~RG[NT.Hf,!JSK!i':S i!:, BECKWITH
CC'''''lll.''''N':) ,"('II. "'''':J "('''""(:\AltO",, ''''''''lr,''''
""C" .. '. • 'LA~"'''. r. .. 'L ..... ('
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B. OWAIN£ SErlGENT, P.E:. JOHN B. HAUSKINS. P.E. GEORGE H. OECKWITH, P.E. DALE V. 8EOI':'llo<OP. P.E.

1971

TRICO INTER'ATIONAL INC.

8718 ~AST McDoWEl~ ROAD

SCOTTSDALE ~ AR I ZONA 85257

JOB No. E70-178
ADDENDUM No.

.'\:TENT\ON: M~. JOE CHOPRA

-- STRUCTURE No.4
:JRnDOSED RETENTIOf\! BASIN

P,< 0 G P. A M FOR 197 1
r r; U N T 1\ '~J H ILL S, A R I Z 0 N A

G:: NT'. 0::: '.: E N ~

PURSUA':T TO A LETTER OF AUGUST 2,. 1971 BY MR. BENSON SCOTT,

ARIZONA ,.\·ATEc; C.OMMISSION~ 'vJE HAVE MADE REVISIONS TO EARTH-

WORK SDEC'F! CATIO~S FO~ THE REFERENCED pqO~ECT AND HAVE

PERFORMED ~D~ITIONAL EXPLORATION AND TESTING FOR THE ZONE

E~BANK~ENT SOURCES.

THE REVISED SPECIFICATIONS AND RELATED DATA APPLY TO ALL

OTHER FLOOD CONTROL STRUCTURES AT FOUNTAIN HILLS PRESENTLY

UNDER DESIGN (DAM NOS. 6, 7~ 11 AND 36) AND SHOULD SUPER-

CEDE ADDENDUM No. TO OUR REPORT FOR STRUCTURE No.7 (JOB

'0. E70-180) AND OTHER PREVIOUSLY RECOMMENDED GUIDE SPECI-

::-ICATIONS.

REViSED "GUIDE SPECIFICATIONS FOR EARTHWORK" ARE ATTACHED.

THEY INCLUDE CHANGES RELATIVE TO THE FOLLOWING ITEMS RE-

n ' .. c: ST':" I J "Ii p. 6 ENS 0 N I S LET T E R •

PHOE~'~. A'1!ZO~A

2'?~(' ,.:.-r· c,-/~n[",:~O~

.• c;';~:6 ~ if 8

FLAGSTAFF, ARIZONA
2029 NornH 4T~ ~Tn~Si

("50~1 774.Al1:l:3

EL PASO. TEXAS
201 NORn~ ,='-A'1K 'lOA:>

,"ll~) 77~.J('f)r



I STRUCTURE No.4
PROPOSED RETENTION BASIN

PRO GR /I M FOR 197 1
FOUNTAIN HILLS: ARIZONA

JOB No. E70-178
ADDENDU:vI No.1

E rv: 3 A N K MEN T

MAX I MUM LIFT TH I CKNESS OF CORE MATER I AL

MOISTURE CONDITIONING OF EMBANKMENT

MATERIAL

FLOOD CONTROL OUTLETS

2(D) SPECIAL BACKFILL REQUIREMENTS IN PROX­

IMITY OF OUTLETS

ALSO, AS DISCUSSED WITH MESSRS. CHOPRA A.ND BENSON DURING OUR

LAST VISIT IN THE FIELD, viE HAVE INCLUDED A PROVISION FOR

ZONE II I; THE UPPER PORT I ON OF THE DOWNSTREAM SHELL WH I CH IN

NO CASE \';OUlD BE SUBJECT TO SATURATION DURING THE LIFE OF THE

STRUCTURES. AN ATTACHED SKETCH SHOWS THE PROPOSED EXTENT OF

ZONE III. TH:: SPECIFICATIONS WILL ALLOW THE USE OF EXCAVATION

FROM THE CUTOFF TRENCHES AND SPILLWAY IN THE EMBANKMENT AT

S 0 :vi E SIT E S Iv HER E 0 THE RW I SET HEM ATE R I A L W0 U L D NOT ME E T Z 0 NE

OR II REQUIRU-1ENTS. THIS MATERIAL WILL HAVE VERY HIGH SHEAR

STRENGTHS AT MOISTURE CONTENTS AT OR NEAR OPTI MUM.

A NUMBER OF BACKHOE TEST PITS WERE EXCAVATED ON RIDGES ADJA-

CENT TO STRUCTURE Nos. 4 AND 7 TO FURTHER INVESTIGATE FOR

ZONE BORROI';. THE ATTACHED TEST RESULTS ARE FROM AN AREA

IMMEDIATELY SOUTH OF STRUCTURE No.4. THE MATERIAL IS REP-

RESU\TATIVE OF THE COMPACTION CHARACTERISTICS OF THE ZONE

BORROW WHI CH WILL BE USED FOR ALL STRUCTURES PRESENTLY BEING

STUDIED. THE DEPOSIT TESTED IS UP TO 4 FEET IN THICKNESS AND

CAN BE USED FOR STRUCTURE No.4. SUITABLE MATERIAL ON RIDGES

SERGENT, HAUSIGNS (~ 8ECK\'/lTH
CO"flUl,.'-'I'lO IIOIL ...... 0 ,.f)UNO"'TIC'~ 1"0"""""\
,. ..0(.,..'.... • ,.I.."" ... ~ .. , r 2



STRUCTURE No.4
P I~ 0 P 0 S [D R[ TEN T ION BAS I N

PROGRAM FOR 1971
FOUNTAIN HILLS, ARIZONA

JOB No. E70-178
ADDENDU:v1 No.1

NEAR STRUCTURE No.7 IS THINNER AND WILL REQUIRE REMOVAL OF

OVERSIZE PARTICLES. As HAS BEEN DISCUSSED, WE CAN COORDINATE

SELECTION OF BORROW AREAS WITH YOUR LAND PLANNER IN ORDER TO

PICK THE SUITABLE AREAS MOST DESIRABLE FROM HIS STANDPOINT.

WE CAN THEN PRETEST BORROW IN DETAIL PRIOR TO CONSTRUCTION

TO INSURE PROPER QUALITY CONTROL. ZONE BORROW CAN COME

FROM WITHIN THE RESERVOIR IN SOME CASES.

OF COURSE, ZONE I I AND I I I BORROW CAN BE OBTA I NE D FROM W I TH-

IN THE RESERVOIRS AND SPILLWAY OR CUTOFF TRENCH EXCAVATIONS

FOR ALL STRUCTURES. DETAILED TEST DATA HAS BEEN DEVELOPED

FOR ALL STRUCTURES FOR THESE MATERIALS.

COPIES: ADDRESSEE (3)

Sc:RG:NT, HAUSi<INS & BECK\V1TH
CO ... lIv\,.· ... () ..... ,'- A>.fn l'OU"'O"l"IOIof ."o' .. r,,,.
~ .. o ..... ,. • "'- ... .,.T"" • I\,. ,. .. ~o 3



5' HI~JIMUt·1ZONE I I

UNeE I·i E ~ TED GR A t~ U L A R SOl L

ZONE I I I

CE t:, E N TED G RAt! U L A R SOl L S 0 R CLAY

iJ
1

10 1

ZOf'JE IZONE I I

RETU~TIOI BASIN PROGRt\i~ FOR 1971
F 0 U :J T t\ I iJ H I L 1_ 5 JAR I Z 'J i J A

2
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Job No. [71-178, ADDENDUM No.1 DJle _

Clien!: Project

STRUCTURE No.4
PRO P 0 S F: D RE IF: N T I °rLJ3j1 SIN ~ RAM F C2.!3..-J.~9L7.L.--'-1 _

FOUNTAIN HILLS, ARIZONA

MuferiClI _--,Z=-.-=-0-,-,[J--=E,--,---I----=O'-'O;:...:R-'--'-'-R.-=O--'-\v'--- _

Source ---- -
HOLE UNlf-IED SIEVE ANALYSIS - ACCUM. % PASSING LAB.
i'JO_ LOCATlor·J DEPTH

CLASS. L L PI
NO.200 100 1\0 16 10 4 1/4 318 ~(~ 1 l1j2 2

26 S OF DAM 0-14 11
SC-Siv1 24 7 32 39 46 57 67 85 90 92 96 100

---- --

_.

I
-

1--------

--

U1

C:CDrr"', r ~J' I 1C"rr'I(:: ':' n:-(~' "lIT"



SU,':\l.1ARY or- /',\OlSTUr:::r:: DENSITY RelATIONSHiP TESTS

STRUCTURE No.4-
p r. I)': :::CT --'-F--"'-O-"'U'-'-N-'-'T.:....:..:/I....:I....:N-'--'---H'-'I....:L=..=L..:::S....:.'---.:A'-'-'--R:.....I:......=..Z..:::O...:...N:.c.A-'-- J C'::, ~. ':). E7 0 - 17 8

I~DDENDUfv1 No.1
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MOISTURE CONTENT - % DRY WEIGHT

OPT''-<l'V
MAXIVU~.~ DRYI.,.(C!S-UI\~ TEST I TEST LA8CJRVE SOURCE CO"HD-1T OEN:JTY "",ef!"'"00 NO.

"7D or-v VIr. LBS.icU .. FT.

ASTiVl
?IT #28 @ 0-14 11 5.7 137 . L! D1557 C 17 8-1

,
, I
I II

II,OISTUf.:c·DENSITY RELATIONSHIP TEST METHOD DATA

AASHO 799·61 and ASTM D 6'73 .. 66T (Stc~dord Pre-Clor)

s::r:cr::i\T, f,O/,US:<,it<S ("'. CECi\\'/ITH
Cq·.",\ T'''U 'L :I .('v •• o .. ·.( , : .. " ... /),. ~.. . (. ".'" 6



GUIDE SPECIFICATIONS FOR EARTHWORK
RETENTION BASIN PROGr~AM FOR 1971
FOUNTAIN HILLS. ARIZONA
( REV I SED A 'J GUS T 18 ) 197 1 )

SECTION - GENERAL

THE SOIL ENGINEER SHALL ACT AS THE OWNERIS

REPRESENTATI VE DURING CONSTRUCTION, SHALL

PERFORM NECESSARY OBSERVATIONS AND TESTS

TO VER IFY COMPLIANCE WITH SPECIFI CATIONS

AND SHALL APPROVE ALL ITEMS SPECIFIED.

TEST PROCEDURES SHALL BE THOSE OUTLINED IN

THE 1971 BOOK OF STANDARDS OF THE AMERICAN

SOCIETY OF TESTING AND MATERIALS.

SECT I ON I I - CLEAR I NG

(A) DESCR IPTION

CLEAR ING SHALL CONS 1ST OF REMOVING ALL TREES)

STUMPS, BRUSH, CACTI, ROOTS, RUBBISH) DEBRIS

AND OTHER OBJECTIONABLE MATTER FROM ALL AREAS

TO RECEIVE ErvIBANI\MENT IN THE RESERVOIR AREA

AND THE BORROW AREAS AS DESIGNATED BY THE

ENGINEER.

(B) DISPOSAL OF MATERIALS

MATER lALS FROM CLEARING OPtRATIONS SHALL BE

DISPOSED OF AS DIRECTED BY THE ENGINEER.

SECTION I I I - EXCAVATION

(A) DESCRIPTION

EXCAVATiON SHALL CONSIST OF EXCAVATING ALL

j

_(l/:s,2t_S_':_R_G_E_N_T_._H_/\_!J_Sl_,<I_i'_:S_t!._·~_B_E_C_K_W_I-_(H
/ L.' ~ C(""lllULl""O 'l(."IL ..... :) ~('''''~T10~ ,"Ol"!., ....

_~ "UO'N0ll;. ~L"'l)!l'''''' • IL "'AI'''
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GUIDE SPECIFICATIONS FOR EARTHWORK

RET E NT ION SA SIN PRO GRAM FOR 197 1
FOUNTAIN HILl.S. ARIZONA

(R E V I SED AUG us T 18., 1971 )

MATERIALS FROM THE CORE TRENCH~ SPILLWAY AND

OUTLET PIPE FOUNDATION TO THE LINES AND GRADES

S H 0 Iv NON THE P LAN S 0 R DES I G NAT E D B Y THE SOl L

ENGINEER~ AND TRANSPORT I NG AND PLAC I NG SA I D

MATERIALS IN STOCKPILE OR EMBANKMENT AREAS.

IT SHALL ALSO INCLUDE EXCAVATION OF ANY LOOSE

COMPRESSIBLE MATERIALS FROM AREAS TO RECE IVE

F ILL •

(B) CONSTRUCTION DETAILS

SUITABl-E EXCAVATED SOILS SHALL BE INCORPORATED

INTO DESIGNATED ZONES OF THE EMBANKMENT. SUCH

SUITABLE EXCAVATED MATERIALS SHALL EITHER BE

PLACED DIRECTLY IN EMBANKMENT ZONES OR INI-

TIALLY PLACED IN DESIGNATED STOCKPILE AREAS.

UNSUITABLE EXCAVATED SOILS SHALL BE PLACED IN

DESIGNATED DISPOSAL AREAS. THE SOIL ENGINEER

MAY REQUIRE EXCAVATION OF SOFTER MORE COMPRES-

SIBLE SOILS IN THE CORE TRENCH AND OUTLET PIPE

FOUNDATION BEYOND THE l-INES AND GRADES SHOWN

oNTH E P LAN S T 0 S U C HAN E LEV A T ION vi HER E FIR M

CEMENTED SOIL IS EXPOSED THROUGHOUT. PROPER

EXCAVATION TO FIRM CEMENTED SOILS SHALL BE

VERlrlED BY INSPECTION BY THE SOIL ENGINEER.

SECTION IV - EMBANKMENT

(A) DESCf\IPTION

EMBANKMENT SHALL CONSIST OF THE FOLLOWING ITEMS:

C(· u\.q,..(J 1lt:>1\. ..... " "OU'H)..o.TI":'", 1"01"'_"$

.... "' , ... ..\.ACJ:IT ... •• • '\ ..... &C'



GUIDE SPECIFICATIONS FOR EARTHWORK

RETENTION BASIN PROGRAM FOR 1971
FOUNTA I N HILLS. AR I ZONA

(R E V I SED AUG us.;. 18 , 197 1 )

1. ROLL I NG AND WATER I NG OF ALL FILL AND

~iANUAL COMPACTION IN THE VICINITY OF

THE FLOOD CO TROL OUTLET AS HEREAFTER

SPECIFIED.

2. EXCAVATION OF NECESSARY MATERIALS FROM

DESIGNATED BORROW AREAS AND TRANSPORT

TO AND PLACEMENT OF SAID MATERIALS IN

DESIGNATED EMBANKMENT SECTIONS.

3. EXCAVATION OF NECESSARY MATERIALS FROM

TEMPORARY STOCKPILE AREAS AND TRANSPORT

TO AND PLACEMENT OF SA 10 MATERIALS IN

DESIGNATED EMBANKMENT SECTIONS.

(B) WATERING OF FILL

PRIOR TO COMPACTION ALL FILL SHALL BE BROUGHT

TO WITH I N 2 PERCENT OF THE OPT I MUM MO I STURE

CO'TE'T. THIS SHALL BE ACCOMPLISHED BY EITHER

PRESOAKING THE BORROW AREAS OR MECHANICALLY

MIXING \oJATER \oJITH THE EMBANKMENT MATERIALS ON

GRADE.

(C) PLACEMENT AND COMPACTION OF FILL

ALI_ FILL MATERIALS SHALL BE PLACED IN CONTIN-

UOUS HORIZONTAL LIFTS AND PROPERLY COMPACTED.

THE ROLLED SURFACES OF ALL LAYERS OF EARTH

FILL SHALL BE SO CONSTRUCTED AS TO PROVIDE A

FIRM BON9 WITH THE OVERLYING LAYER AND PRE-

VENT DEVELOPMENT OF A STRATIFIED STRUCTURE.

IN AREAS ADJACE T TO THE FLOOD CONTROL OUT-

LET \oJ H I C H CAN NOT B E COM PAC TED B Y MOT 0 R I ZED

S::i\CZf\lT, H.~\USf<!i\'S {i, BECf(\VITH
c:l" .... U\.~I .. " "O'L ['1 .00l"C""'I",",,,, ... (l, ..... ~ ..
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GUIDE SPECIFICATIONS FOR EARTH\';ORK

RETENTION BASIN PROGRAM FOR 1971
FOUNTAIN HILLS, ARIZONA

( REV! SED AUG U S T 18, 197 1 )

ROLLERS, COMPACTION SHALL BE ACCOMPLISHED

BY MANUAL METHODS WITH 'PNEUMATIC OR SIMILAR

EQU I PME NT. MA N U A L COM PAC T ION S HAL L BE CON -

TINUOUSLY INSPECTED BY REPRESENTATIVES OF

THE SOIL ENGINEER TO INSURE UNIFORM COMPAC-

TIVE EFFORT.

THE DIFFERENCE IN ELEVATION BETWEEN ADJACENT

ZONES OF COMPACTED FI LL MATERIALS SHALL NOT

EXCEED 4 FEET AT ANY TIME DURING EMBANKMENT

CONSTRUCTiON.

(D) REQUIRED DEGREE OF COMPACTION

1. MAXIMUM DENSITY AND OPTIMUM MOISTURE

CONTENT OF SOILS IN WHI CH ACCURATE

FIELD DENSITY TESTS CAN BE PERFORMED

SHALL BE DETERMINED IN ACCORDANCE

WITH ASTM 01557.

2. ALL EMBANKMENT MATERIALS IN ZONE (CORE)

AND THOSE MATERIALS IN ZONE II AND ZONE III

(SHELL) FOR WHICH ACCURATE FIELD DENSITY

TESTS CAN BE PERFORMED SHALL BE PLACED IN

HORIZONTAL LIFTS AND COMPACTED TO A MINI-

MUM OF 95 PERCENT OF MAXIMUM DENSITY. THE

LIFTS, WHEN COMPACTED, SHALL NOT EXCEED 6

II~CHES IN THICKNESS. A MINIMUM OF 5 FIELD

DENSITY TESTS SHALL BE PERFORMED FOR EACH

FIFTY PERCENT OF THE FIELD DENSITY

TESTS SHALL BE AT OR ABOVE 97 PERCENT OF

MAXIMUfI, DENSITY.

S::~G~NT,Fi\1JS;<Ir\S 8, BECK\VITH
CO"l~VLT!"'Q .C'II. "'''0 "OU"OA,l'lC'''' I( .. al ... !. ..
ro .. .::" ... ,. • rL... OllT..... .. I.L ,('1 4



GUIDE SPEC!FICATIONS FOR EARTHWORK
RETENTION BASIN PROGRAM FOR 1971
FOUNTAIN HILLS, ARIZONA
( REV I SED AUG US T 1 8 , 1 97 1 )

3. FOR PURPOSES OF ACCEPTANCE THE IN-PLACE

DENSITY SHALL BE DEFINED AS THAT DETER-

MINED IN ACCORDANCE WITH ASTM 01556,

:'OENSITY OF SOIL IN PLACE BY SAND-CONE

METHOD fi
• ApPROPR I ATE fl ROCK CORRE CT I ON

fi

SHALL BE MADE TO ACCOUNT FOR THE FRAC­

TION OF SOIL RETAINED ON THE No.4 SIEVE.

4. COMPACTION OF COARSE EMBANKMENT MATERIALS

IN ZONE I I AND ZONE I I I (SHELL) WHICH CAN­

NOT BE ACCURATELY TESTED BY FIELD DENSITY

TESTS SHALL BE CONTROLLED ON A MINIMUM

ROLLING BASIS AS FOLLOWS:

A. LIFTS SHALL BE PLACED SO THEIR THICK­
NESS, WHEN COMPACTED, DOES NOT EXCEED
12 INCHES.

B. COMPACTION SHALL BE ACCOMPLISHED BY A
S PE C I FIE 0 NU ~I BE R 0 F PAS S E S 0 F EQUI P­
MENT APPROVED BY THE SOIL ENGINEER.
THE FOLLOWING TYPES OF PNEUMATIC
ROLLERS WI LL BE SATISFACTORY:

T IRE
ROLLER ROLLER WHE E L INFLATION

Ty PE RATING lOA 0 PRESSURE

A 45 TON MIN • 1 1 TON MIN • 140 PSI MIN •

B 45 TON MIN • 5J.. TON MIN • 90 PS I MIN •2

EACH LIFT SHALL BE COMPACTED WITH A
MINIMUM OF 3 PASSES OF ROLLER A OR
5 PASSES WITH ROLLER B. OTHER TYPES
OF ROLLERS CAN BE EVALUATED AS TO
SUITABILITY AND REQUIRED COMPACTIVE
EFFORT ESTABLISHED FOR THOSE WHICH
ARE ACCEPTABLE BY THE ENGINEER.

SeRGENT, HAUSI'(!NS (~ BECKWITH
COo<!\Ut,T,NO e.on 0 "OUNO"'''IOH t"O'''Hr_.
I"< ..''.N'II • ~L a'/lT""1' • IL """0 5



GUIDE SPECIFICATIONS FOR EARTHWORK

RETENTION BASIN PROGRAM FOR 1971

FOUNTAIN HILLS. ARIZONA

( REV I SED AUG U S T 1 8, 1 97 1 )

C. DUR I NG COMPACT I ON THE MO I STURE CON-

TENT OF THE -~ FRACTION OF THE FILL

SHALL BE MAINTAINED WITHIN 2 PERCENT

OF THE OPT I MUM MO I STURE CONTE NT AS

DETERMINED IN ACCORDANCE WITH ASTM

D1557, METHOD D.

(E) DESIGNATED EMBANKMENT MATERIALS

1. EMBANKMENT FILL MATERIALS SHALL COME FROM

SUITABLE PORTIONS OF EXCAVATIONS FOR THE

CORE TRENCH, SPILLWAY AND OUTLET PIPE AND

FROM BORROW AREAS DESIGNATED BY THE ENGI-

N::ER. EMBANKMENT FILL MATER I ALS SHOULD BE

F R E E 0 F V E GET A T ION AND DEB R I SAN DOT HER 'vI I S E

MEET THE FOLLOWING REQUIREMENTS:

(A) FILL IN ZONE (CORE)

PASSING 3 INCH S I EVE - 100 PERCENT

PASSING NO. 4 S I EVE - 60-100 PERCENT

PASSING NO. 200 S IE VE - 15-35 PERCENT

PLASTICITY DE X - 15-25

(B) FILL IN ZONE II (SHELL)

PASSING 12 I NCH SQUARE

OPENING - 100 PERCENT

PASSING ~ INCH SIEVE - 25-75 PERCENT

PASSING NO. 200 S~EVE

PLASTICITY INDEX

- 0-12 PERCENT

- 5 MAXIMUM

( C ) FILL IN ZONE III (UPPER PORTION OF

DOWNSTREAM SHELL)

PASS I NG 12 INCH SQUARE

OPF:NING - 100 PERCENT

PASSING NO. 200 S I EVE - 0-35 PERCENT

PLASTICITY INDEX - 15 MAXlfvlUM

I
jS~?f
IV'G',---::J

I

S:::RGENT, HI\US}-(!i'iS (;, BECKWITH
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APR I L 5, 197 1

TRICO INTERNATIONAL INC.
8718 EAST McDoWELL ROAD
SCOTTSDALE, ARIZONA 85257

JOB No. E70-178

ATTENTiON: MR. LARRY WETSTEIN

RE STRUCTURE No.4
PROPOSED RETENTION BASIN

PRO GRA~ FOR 197 1
FOUNTAIN HILLS, ARIZONA

GENTLEMEN,

OUR FOUNDATION AND MATERIALS INVESTIGATION REPORT FOR THE

REFERENCED PROJECT IS HEREWITH SUBMITTED. THE REPORT IN-

CLUDES THE RESUL TS OF TEST DR I LL I NG AND LABORATORY ANALYS I S

ALONG WITH OUR CONCLUSIONS AND RECOMMENDATIONS.

SHOULD ANY QUESTIONS ARISE CONCERNING THIS REPORT, WE WOULD

BE PLEASED TO DISCUSS THEM WITH YOU.

RESPECTFULLY SUBMITTED,

SERGENT, HAUSKINS & BECKWITH ENGINEERS

COPIES: ADD 1< E SSE E (3)

f'HOENIX, ARIZONA
j~I~(j \',1 ~T CL .... f~[NDON

I (iU..', ~ 7;! .(;11.1 n

FLAGSTAFF, ARIZONA
2029 NORTH 4TH STREET

(15021 77~."4J3

EL PASO, TEXAS
2o, NOJ'lTll CL",IO.. '~O"D

I 'l! '5 1 77.'. -.rH (1
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STRUCTURE No.4
FOUNTAIN HILLS, ARIZONA
JOB No. E70-178

INTRODUCTION

THIS REPORT PRESENTS THE RESULTS OF A FOUNDATION AND MATERIALS

INVESTIGATION MADE BY THIS FIRM FOR THE PROPOSED FLOOD CONTROL

DAM, STRUCTURE No.4, RETENTION BASIN PROGRAM FOR 1971, FOUN­

TAIN HILLS, ARIZONA. THE OBJECT OF THE INVESTIGATION WAS TO

DETERMINE THE PHYSICAL PROPERTIES OF THE SOILS UNDERLYING THE

SITE TO PROVIDE RECOMMENDATIONS FOR DESIGN OF THE DAM EMBANK-

MENT AND SPILLWAY.

PROPOSED CONSTRUCTION

THE PROPOSED DAM WILL BE APPROXIMATELY 950 FEET IN LENGTH WITH

A MAXIMUM HEIGHT OF 32 FEET. THE WIDTH AT THE TOP OF THE DAM
IT..

I'; ILL BE +CJ FEE TAN 0 AP PRO X I MAT ELY 45, 000 CUB ICY AR0 S 0 F E MBA NK-

JOR 2.5 FEET BELOW THE TOP OF THE PROPOSED EMBANKMENT. THE PRO­

POSED STRUCTURE WILL BE USED FOR FLOOD CONTROL PURPOSES ONLY.

THE DESIGN IS BASED UPON THE TOTAL TIME REQUIRED FOR FILLING

AND DR/liNING BEING LESS THAN 2 DAYS.

:' ,f I, /./ I J \

INVESTIGATION

....
MENT WILL BE INVOLVED • THE S P ILL WAY E LE VA T ION WILL BE H-24...5 ,1' "

SIX E~PLORATORY BOR INGS WERE DRILLED TO DEPTHS OF BETWEEN ABOUT

16 ANt) ~11 FEET BELOW EXISTING GRADE. STANDARD PENETRATION

TESTING AND UNDISTURBED SAMPLING WERE PERFORMED AT SELECTED IN­

TERVALS IN SOME OF THE BOR INGS. GENERALLy,(~t)INCH HOLLOW STEM

AUGER WAS USED TO ADVANCE THE BORINGS. TO THE IR FULL DEPTH.

HUWEVll" NX DIAMUND CORING WAS UTILIZED IN ADVANCING BORING NO.

6 F 0 r< E VALUAT ION 0 F 5 P ILL WAY DES I GN. INFOR~ATION ON THE PERME-

AtJlLITY OF THE SOILS INVOLVED WAS OBTAINED BY FILLING THE

-~
I

SERGENT, HAUSKINS & BECKWITH
C'l".U"~'''.3 lOti. ""0 rOV"OA.T,O" , ... , ,.,
.... 01 .. •• • "1..0.:1&1"'" • • 0
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STRUCTURE No.4
~~UNTAIN HIL~SJ ARIZONA

JOB No. E70-178

BOREHOLES WITH WATER AND TAKING PERIODIC OBSERVATIONS OF WATER

SURFACE ELEVATION. THE RESULTS OF THE EXPLORATORY DRILLING ARE

PRESENTED IN ApPENDIX A WHICH INCLUDES A BRIEF DESCRIPTION OF

DRILLING AND SAMPLING EQUIPMENT AND PROCEDURES, A SITE PLAN

SHOWI NG BORING LOCATiONS AND LOGS OF THE TEST BORINGS.

IN ADDITION TO THE 6 EXPLORATORY BORINGS, 10 TEST PITS WERE

EXCAVATED WITH A WARNER & SWASEY HOPTO SERIES 200 TRUCK

MOUNTED BACKHOE IN THE RESERVOIR AREA TO LOCATE BORROW FOR THE

DAM EMBANKMENT. EACH TEST PIT WAS CAREFULLY EXAMINED, VISUALLY

CLASSIFIED AND LOGGED. WHEREVER APPLICABLE, LARGE BULK SAMPLES

WERE OBTAINED FOR LABORATORY ANALYSIS.

PITS ALSO ARE PRESENTED IN ApPENDIX A.

NOTED ON THE SITE PLAN.

THE LOGS OF THE TEST

THEIR LOCATIONS ARE

GR A I N - S I Z E A N A L Y SIS , A T T E R B E, R G LIM ITS, CON SOL I D A T ION AND

MOISTURE-DENSITY RELATIONSHIP TESTS WERE PERFORMED ON SELECTED

SAMPLES OF THE BORROW AND EMBANKMENT FOUNDATION SOILS. THE RE-

SULTS OF THESE TESTS ARE PRESENTED IN ApPENDIX B.

SITE CONDITIONS & GEOLOGIC PROFILE

THE SITE IS COVERED BY A LIGHT TO MODERATE GROWTH OF BRUSH,

CACTI AND SMALL TREES. THE SITE OF THE PROPOSED DAM LIES

I N ARE L A T I VEL Y B ~ 0 A. .D. AND G E N T L Y S LOP I N G D R A I NAG EAR EA. THE

SOUTHERN SLOPE OF THE CANYON IS RATHER GENTLY SLOPING WHERE-

A S THE NOR THE R N S LOP E I SAN E ~B.._y_ ~."R TIC A L C L IFF •
. •... "0-._.

THE GEOL.OGIC PROFILE ALONG THE DAM AXIS, AS INDICATED BY OUR

T EST U () I·~ I N G 5, V A R I E S SO MEW HAT BUT G E N [I·: ALL Y CAN El E DES C RIO E D

A S f' () L L ~ 'of'! S :

-~
I

SERGENT, HAUSKINS & BECKWITH
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STRUCTURE No.4

FOUNTAIN HILLS, ARIZONA

JOB No. E70-178

1. GRANULAR SOILS CONSISTING or SAND AND GRAVEL

WITH VARY I NG AMOUNTS OF CLAY AND S I L T WERE

ENCOUNTERED AT THE SURFACE AND EXTENDED TO

DEPTHS VARYING BETWEEN 10 AND 25 FEET BELOW

EXISTING GRADE (ELEVATION 1683 TO 1692.5).

THESE SOILS ARE GENERALLY UNCEMENTED AT THE

SURFACE BUT BECOME CEMENTED TO VARYING DE-

GREES WITH DEPTH. THEY ARE GENERALLY VERY--FIR M T 0 H A R 0, H 0 Iv EVE R, A FEW L 0 0 S E R Z 0 N E S

Wt~E PRESENT (SEE BORING No.4 AT 9~ TO 14

FEET). THESE SOILS ARE EITHER ALLUVIAL FAN

DEPOSITS OR RECENT CHANNEL ALLUVIUM.

2. DIRECTLY UNDERLYING THE SURFACE LAYER, CLAYS

AND SILTS OF MEDIUM TO HIGH PLASTICITY GEN­

ERALLY WERE ENCOUNTERED AND EXTENDED TO THE

FULL DEPTH OF THE BORINGS. THESE SOILS ARE

GENERALLY MODERATELY TO STRONGLY CEMENTED

A N_~~. ~_Y H A RD. THE YAP PAR E N T L Y A RC- 0 r. D· - L A K E

BED DEPOSITS.

As INDICATED BY BORING No.6, THE NORTHERN ABUTMENT CONSISTS

OF VERY HEAVILY CEMENTED SAND, GRAVEL AND COBBLE DEPOSITS AND

ARE VERY HARD. THE GEOLOG I C PROF I LE ALONG THE DAM AX I SIS

PRESENTED IN ApPENDIX C.

No FREE GROUND WATER WAS ENCOUNTERED IN THE TEST BORINGS AND

SOIL MOISTURE CONTENTS WERE RE·LATIVELY LOW, BEING NEAR TO

SOMEWHAT BELOW THE PLASTIC LIMIT FOR THE FINE GRAINED SOILS.

DISCUSS ION & RE CO~1i'!,[ NDA T IONS

GENERAL

BECAUSE THE PROPOSED DAM IS FOR FLOOD CONTROL PURPOSES AND

WILL NOT I<ETAIN WATER FOR EXTENDED PERIODS OF TIME, NORMAL

SEE P A G I:: C 0 i~ SID ERA T ION S IN ILL NOT B E A P P L I CAB LET 0 THE PRO J E CT.

-~
!

SERGENT, HAUSKINS & BECKWITH
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STRUCTU~E No.4
FOUNTAIN HILLS,. ARIZONA

JOB No. E70-178

EXTENSION OF THE CORE TRENCH TO SLIGHTLY PENETRATE VERY FIRM

CEMENTED SOILS OR CLAY IS RECOMMENDED. WITH THIS TREATMENT,

EMBANKMENT SETTLEMENTS WILL BE VERY SLIGHT. THIS WILL PRE-

VENT THE POSSIBILITY OF EMBANK,MENT CRACKING AND SUBSEQUENT

PIP I NG OUR I NG ISOLATE 0 WATER RETE NT ION PER 10DS DUE TO EXCES-

SIVE MOVEMENTS OF THE FILL.

CLASSIFICATION BY THE SYSTEM DEVELOPED BY SHERARD, ET AL* IN-

DICATES THAT BOTH THE EMBANKMENT FOUNDATiON SOILS AND THOSE

J N P R OS P E C T I V E B OR R OW ARE ASH A V E A C OM PAR A T I VEL Y H I G H RES I S-

TANcE TO PIPING. WATER LOSS IN THE BOREHOLES INDICATES THAT

BOTH THE CLAY AND CEMENTED SOILS ARE LOW IN PERMEABILITY. THE

USE OF SOILS WITH RELATIVELY HIGH RESISTANCE TO PIPING AND

LO\"J PERMEABILITY IS RECOMMENDED FOR THE CENTER PORTION OF THE

EMBANKMENT. ALSO, SINCE THE EMBANKMENT SOl LS WILL BE SUBJECT

TO PERIODIC WETTING AND DRYING, THE USE OF GRANULAR SOILS IN---
THE SHELL TO PREVENT SHRINKAGE CRACKING IS RECOMMENDED. THE

RECOMMENDED DETAILS WILL PRECLUDE PIPING THROUGH THE DAM

FOUNDATiON AND EMBANKMENT AND ENABLE ECONOMICAL CONSTRUCTION

WITH MATERIALS AVAILABLE IN THE IMMEDIATE VICINITY OF THE DAM.

EMBANKMENT DETAILS

A ZONED EMBANKMENT IS RECOMMENDED. RECOMMENDED DETAILS FOR

THE EMBANKMENT ARE ILLUSTRATED ON A DRAWING PRESENTED IN

ApPENDIX C. MATERIALS RECOMMENDATIONS ARE DISCUSSED IN THE

FOLLOWING SECTiON OF THIS REPORT.

~ SHE R A f~ 0, J. L.. 1;-./0 0 0 WAR 0, R. J ., G I Z lEN SKI, S. F. & C LEV ENG E R ,

\./ • /J., ., II EAR T HAN D EAR T H - r~ 0 C K DAM S II, J 0 H N W I LEY & SON S, 1963 ,
PAGE 129.

-~
I

SERGENT, HAUSKINS & BECKWITH



STRUCTURE No.4
FOUNTAIN HILLS~ ARIZONA
JOB No. E70-178

11-
THE CORE TRENCH SHOULD BE A MINIMUM OF A-O FEET IN WIDTH AT

THE BOTTOM AND PENETRATE THE CEMENTED SOILS OR CLAY AT LEAST

2 FEET. IT APPEARS THAT THE TRENCH CAN BE EXCAVATED THROUGH-

OUT AND ONLY LIGHT RIPPING WILL BE REQUIRED.

THIS TRENCH SHOULD ALSO EXTEND INTO THE FACE OF THE NORTHERN

SLOPE A MINllvlUM OF 2 FEET INTO HARD CEMENTED SOILS. BLASTING

THE FACE OF THE SLOPE MAY BE T.HE MOST ECONOMICAL MET-HOD OF

ACHIEVING THIS, BOTH FOR THE SAFETY OF WORKMEN AND TO CREATE

A SLOPE TO FAC I L I TATE COMPACT IoN OPERAT IONS NEAR THE FACE.

o
BASED ON AN ANGLE OF INTERNAL FRICTiON OF 38 FOR THE SHELL

(ZONE I I), THE FACTOR OF SAFETY WAS CALCULATED AT ABOUT 2.1

FOR 2~:1 SLOPES, 1.6 FOR 2:1 SLOPES AND 1.3 FOR 1~:1 SLOPES.

No SEEPAGE FORCES DURING DRAWDOWN WERE CONSIDERED IN THIS

ANALYSIS. BECAUSE SLIGHT SEEPAGE FORCES MAY BE INVOLVED

NEAR THE FACE OF THE SHELL DURING THE VERY RAPID DRAWDOWN,

2:1 FILL SLOPES ARE RECOMMENDED.

EM BAN KMEN T MA T ER I ALS & CON S TRUCT ION

RECOMMENDATIONS FOR QUALITY AND REQUIRED DEGREE OF COMPACTION

FOR EMBANKMENT MATERIALS ARE INCORPORATED INTO THE "GUIDE

SPECIFI CATIONS FOR EARTHWORK" PRESENTED IN ApPENDIX C.

RE QUI RE t~ E NTS FOR Z 0 NE I I ARE DES I GNED TOE LIM I NAT E MAT ER I ALS

HIGHLY SENSITIVE TO PIPING, CRACKING OR THE DEVELOPMENT OF

HICH SEEPAGE FORCES DURING DRAWDOWN. I N PRACTICE~ VIRTUALLY

ALL SOILS FROM THE RESERVOlr~, CORE TRENCH EXCAVATION AND

SPILLWAY EXCAVATiON WILL MEET THESE REQUIREMENTS. ApPROX­

I MAT E L v 120,000 CU8 ICY AR 0 S 0 F Z 0 NE I I MAT E R I AL (I N TE RMS

\ ~
'\

-~
I
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JOB No. E70-178

OF VOLUME IN PLACE) CAN BE OBTAINED WITHIN THE RESERVOIR WITH-

OUT RIPPING.

IN ORDER TO ACHIEVE PROPER PERMEABILITY CHARACTERISTICS, RE-

QUIREMENTS FOR ZONE MATERIAL ARE SOMEWHAT MORE STRINGENT.

VERY FEW MATERIALS MEETING THESE- REQUIREMENTS ARE AVAILABLE

WITHIN THE RESERVOIR. BLENDING THE CLAYS WITH THE OVERLYING

GRANULAR SOILS FROM WITHIN THE RESERVOIR WOULD PRODUCE MA-

TERIALS MEETING ZONE REQUIREMENTS. HOWE VER, CONS I DERABLE

DIFF ICULTY WOULD PROBABLY BE ENCOUNTERED IN BLENDING DUE TO

THE HARD CEMENTED NATURE OF THE CLAYS PRESENT WITHIN THE

RESERVOIR. THUS, IT MAY BE NECESSARY TO BORROW MATER IALS

FROM NEARBY RIDGES IN ORDER TO MEET THE REQUIREMENTS FOR

ZONE EMBAN~MENT MATER IALS.

IT WILL BE NECESSARY TO IMPORT RIPRAP FOR EMBANKMENT SLOPE

PROTECTION FROM AREAS OUTSIDE THE IMMEDIATE LIMITS OF THE

SIT E • HO\vEVER .• SUITABLE MATERIALS FOR USE AS RIPRAP ARE

AVAILABLE NEARBY.

OUTLET PIPE

IT IS UNDERSTOOD THAT RE INFORCED CONCRETE OUTLET PIPES ARE

BE ING CONSI DERED. CONCRETE CRADLE-TYPE BEDDING BEARING ON

THE CEMENTED SOILS IS RECOMMENDED. IN ORDER TO MINIMIZE THE

THICKNESS OF THE CRADLE, IT IS RECOMMENDED THAT ITS BASE BE

BENCHED INTO THE NORTH SLOPE IN THE MANNER SHOWN ON THE GEO-

LOGIC PROFILE IN ApPENDIX C. THE BASE OF THE CRADLE SHOULD

EXTEND TO AT LEAST 2 FEET BELOW THE CONTACT OF THE CEMENTED

SOl L S •

\
I .~~

I •

-~
f
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fOUNTlIlN 1-I11.L5, ARIZONA

JO!J l'lu. l70-1n3

WI TH THE
I

B I:: ODIN G R E COM MEN 0 E 0 ABO V E, SET T L E MEN T 0 F "2 INCH A T

THE CENTER OF THE PIPE IS RECOMMENDED FOR STRUCTURAL ANALY-

SIS BY SOIL CONSERVATION SERViCE PROCEDURES. By EXCAVATING

TO THE CEMENTED SOILS FOR 5 FEET ON EACH SIDE OF THE PIPES

THROUGHOUT THE IR LENGTH AND RECOMPACTION, IT CAN BE ASSURED

THAT EXTERNAL PRESSURES ON THE PIPES WILL NOT BE SIGNIFI-

CA~TLY HIGHER THAN THE WEIGHT OF THE OVERBURDEN.

SEEPAGE COLLARS SHOULD BE PROVIDED.

Sp I LLWAY

SPILLWAY DESIGN AT THE SOUTH ABUTMENT IS CONTROLLED BY CLEAN

UNCEMENTED WELL-GRADED SANDS. ACCORDINGLY, IT IS RECOMMENDED

THAT A VELOCITY OF 2.5 FEET PER SECOND NOT BE EXCEEDED IN THE

DESIGN OF A SPILLWAY AT THAT LOCATION.----
As BORING No.6 INDICATES, A SPILL\~AY AT THE NORTH ABUTMENT

WOULD INVOLVE VERY HARD CEMENTED SAND, GRAVEL AND COBBLES.

IT IS ESTIMATED THAT THESE MATERIALS WILL RESIST VELOCITIES

UP TO 8 FEET PER SECOND WITHOUT SIGNIFICANT EROSION. THUS,

CUTTING A SPILLWAY AT THE NORTH ABUTMENT THROUGH TO THE

DRAINAGE TO THE NOf\TH MAY MERIT CONSIDERATION.

-~
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TEST DRILLING EQUIPMENT & PROCEDURES

DR I LL I ~: G E QUI PM E NT T R U C K M0 UN TED CME - 5 5 DR I LL RIG S POW ERE D

WITH 4 OR 6 CYLINDER FORD INDUSTRIAL ENGINES ARE USED IN AD-

VANCING TEst BOR INGS. THE 4 CYLINDER AND 6 CYLINDER ENGINES

ARE r: ,\ P A B LEO F DEL I V E R I NGAB 0 U T 4350 AND 6500 FT. L B S. TOR QUE

TO THE DRILL SPINDLE, RESPECTIVELY. THE SPINDLE IS ADVANCED

WIT H T WIN H Y DR A U L I C' RAM S CAP A B LEO F E X E R TIN G 12 ,000 P 0 U N D S

DOWNWARD FORCE. DRILLING THROUGH SOIL OR SOFTER ROCK IS PER-

FORMED vllTH 6-t" 0.0. 3-&11 1.0. HOLLOW STEM AUGER OR 4-t" CON-

TINUOUS FLIGHT AUGE~. CARBIDE INSERT TEETH ARE NORMALLY USED

ON THE AUGER BITS SO THEY CAN OFTEN PENETRATE ROCK OR VERY

STRONGLY CEMENTED SOILS WHICH REQUIRE BLASTING OR VERY HEAVY

EQUIPMENT FOR EXCAVATION. WHERE REFUSAL IS EXPERIENCED IN

AUGER DRILLING, THE HOLES ARE SOMETIMES ADVANCED WITH TRICONE

GEAR BITS AND N\N RODS USING WATER OR AIR AS A DRILLING FLUID.

SAMPLING PROCEDURES DYNAMICALLY DRIVEN TUBE SAMPLES ARE

USUALLY OBTA INED AT SELECTED INTERVALS IN THE BOR INGS BY THE

ASTM 01586 PROCEDURE. Two INCH 0.0. 1-3/8" '.0. SAMPLERS ARE

USED IN MANY CASES TO OBTAIN THE STANDARD PENETRATION RE-

SISTANCE. "UNDISTURBED" SAMPLES OF FIRMER SOILS ARE OFTEN

OBTAINED WITH 3 11 0.0. SAMPLERS LINED WITH 2.42" 1.0. BRASS

RINGS. DRIVING ENERGY IS GENERALLY RECORDED AS THE NUMBER OF

BLOWS OF A 140 POUND 30 INCH FREE FALL DROP HAMMER REQUIRED

TO ADVANCE THE SAMPLERS IN 6 INCH INCREMENTS. HOWEVER, IN

STRATIFIED SOILS DRIVING RESISTANCE SOMETIMES IS RECORDED IN

2 OR 3 INCH INCREMENTS SO THAT SOIL CHANGES AND THE PRESENCE

OF SCATTE~ED GRAVEL OR CEMENTED LAYERS CAN BE READILY DETEC­

TED AND REALISTIC PENETRATION VALUES O~TAINED FOR CONSIDERA-

TION IN DESIGN. THESE VALUES ARE EXPRESSED IN BLOWS PER FOOT

ON THE LOGS. "UNDISTURBED" SAMPLING OF SOFTER SOILS IS SOME-

TIMES PERFORMED WITH THIN WALLED SHELBY TUBES (ASTM 01587).
WHERE SAMPLES OF ROCK ARE REQUIRED, THEY ARE OBTAINED BY NX

o I AM 0 N D COR E DR 1 L LIN G (AS TM 021 13) . THE TUB E SAM P L E S ARE

LABELED AND PLACED IN WATERTIGHT CONTAINERS TO MAINTAIN

FIELD MOISTURE CONTENTS FOR TESTING. WHEN NECESSARY FOR

TESTI NG, LARGER BULK SAMPLES ARE TAKEN FROM AUGER CUTTINGS.

CONTINUOUS PENETRATION TESTS CONTINUOUS PENETRATION TESTS

ARE PER r 0 R I~ E D B Y DR I V I N G A 2" O. D. B L U N T NOS E D PEN E T f\ 0 MET E R

ADJACENT TO OR IN THE BOTTOM or BORINGS. THE PENETROMETER IS

f:. T T A C H EDT 0 1 - 5/8" O. 0 . DRILL ROD ST 0 PROVIDE CLEARANCE AND

:': J N I j/, I Z E S J DE F RIC T ION SOT HAT PEN E T RAT ION V A L U E S ARE A S

NEARLY AS POSSIBLE A MEASURE or END RESISTANCE. PENETRATION

VALUE3 ARE R~C0RDED AS THE NUMBER or BLOWS or A 140 POUND 30
I tJ CIi r I( iC ErA L. L D R 0 P H A 1-1 MER R E QUI R [D T 0 A D V A N CE THE P E ~! E T ROM -

ETER II' ONE FOOT INCREMENTS OR LESS.

80RINS RecCRDS DRILLING OPERATIONS ARE DIRECTED BY OUR

FIELD ENGINEER OR GEOLOGIST WHQ EXAMINES SOIL RECOVERY AND

"'2EP/·RES BORING !...OGS. SOILS ARE VISUALLY CLASSlrlED IN AC-

C 0'< D 1\ NeE v! I T I·! THE U N 1 r lED SOl L C LAS sir I CAT ION S Y S T E M ( AS TM

02 /,.(37) I·IITH A')PROPI~IATE GROUP SYMBOL..S BEING SHOWN ON THE

LUGS.

SERGENT, HAUSKINS & BECKWITH
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TYPICAL NAMESGROUP
SYMBOLMAJOR DIVISIONS

UNIFIED SOIL CLASSIFICATION SYSTEM
Soi Is ine visually classified by the Unified Soi I Classification system on the boring logs presented in this report.
Grain-si ze analysis and Atterberg Limits Tests are often performed on selected samples to aid in classification.
The classification system is briefly outlined on this chart. For a more detailed description of the system. see "The
Unified Soil Classification System" Corp of Engineers. US Army Technical Memorandum No. 3-357 (Revised April

) 1960) or ASTM Designation: D2487-66T.
""-- I-------=------------r------.--------r---------;

GRAPHIC
SYMBOL

CLEAN GRAVELS

(Less than 5% passes No. 200 sieve)

CLEAN SANDS

(Less than 5 % passes No. 200 se ive)

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

Well graded sands. gravelly sands .

Clayey gravels, gravel-sand-clay mixtures.

Silty gravels, gravel-sand-silt mixtures.

Poorly graded gravels, gravel-sand mix­
tures, or sand-gravel-cobble mixtures.

Si Ity sands, sand-si It mixtures.

Clayey sands, sand-clay mixtures.

Poorly graded sands. gravelly sands.

GC

GM

GP

GW

SC

SP

SM

SW

~ ...
• • • •

~ ....
p 0 0 0

0
0

0

0 0 "

00 00

00 0 0

p 0 0 0 C

Limits plot below
"A" line & hatched zone

on plasticity chart

Limits plot above
"A" line & hatched zone

on plasticity chart

Limits plot below
"A" line & hatched zone

on plasticity chart

Limits plot above
"A" line & hatched zone

on plasticity chart

GRAVELS WITH
FINES

(More than 12 %
passes No. 200 si eve)

SANDS WITH
FINES

(More than 12 % passes
No. 200 sieve)

a>

a> ~"'.-
~ '"OV
U ."'_0

uJOZ

>"''''... '" a>
.... a> '"ex:-",
c.?"'",

00.

?f?c
0 0
I.f)0;:;
-u
~

Ql Ql
I/) >
... Ql
",.-

0'"
U v

°0V)~2

O~",
Zll)Ql

<l: c: '"
VI",'"

.t: '"... 0.
Ql c:
... 0
0'-:Eu
-~

-
Ql
>
Ql

VI '"...J 0
0 0
VI N

0 0, UJ Z, Z I/),
~ a>

'"ex: '"c.? '"UJ a.
VI ?to..ex: 0
<l: L()

0 c:
U '"£

'"'"Ql
...J-

Inorganic silts. micaceous or diatoma­
ceous silty soils. elastic silts.

Inorganic clays of low to medium plas­
ticity, gravelly clays, sandy clays, silty
clays. lean clays.

CL

MH
SILTS OF HIGH PLASTICITY

(Liquid Limit More Than 50)

~ zot:: SILTS OF LOW PLASTICITY I I I I I I' h I' h..J Inorganic si Its, c ayey si ts Wit s Ig t
~etjwzu'1 I I I I ML plast'cl'ty'" (Liquid Limit Less Than 50) I •

~ b~N ~ f----------------------+J--W+lrwl----+-------------------1
== O:...J8Q
VJ ~~§~

3 ~a'

L~~ CLAYS OF LOW PLASTICrry ~
~ ;;~2~ (Liquid Limit Less Than 50) V/.//
~ 0:~8g f-------------------------J,j~r~'~.~~,J-----jf--------------------l
u ~~§~ CLAYS OF HIGH PLASTICITY 'f'~ 'l~ Inorganic clays of high plasticity, fat

3 ~a' (Liquid Limit More Than 50) 'l.i CH' clays. sandy clays of high plasticity.

NOTE: Coarse grained soils with between 5% & 12% passing the No. 200 sieve and fine grained soils with limits
plotting in the hatched zone on the plasticity chart to have double symbol.

PLASTICITY CHART DEFINITIONS OF SOIL FRACTIONS

60 r--~-.--.,--_._-___y-_,_-___,--.__-r_____.

Above 3 in.
3 in. to No.4 sieve
3 in. to 'J4 in.
'J4 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

I PARTICLE SIZ E RANGESOIL COMPONENT

Cobbles
Gravel

Coarse gravel
Fine gravel

Sand
Coarse
Medium
Fine

Fines (silt or clay)

70 80 90 10050 60

50 I---+-----+-+----+--I--I----I--+-~/____j
~ CH /V
~ 40 f___--t----j---+-__jf-- t---+---j--:r'/-+----t---j

;: //\~- A LINE

:: 301---+---+---+----j--+---l7"/'---+---+--I----J

~ CL /
v, MH
:) 201---+---+--+--1---.,/,/-f----t--------t---t---+-----j

a. CLjML -7 .//
101---+---+-:t'---t-r<--+---t---t---j--t--t----i

~~VML
O'--_-'--_-'L.-_-'-_-'-_--'-_--'-_---'__'--_.l..---J

o 10 20 30 40

L10UID LIMIT
I,.

':~

I
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SHOWING LOCATIONS OF TEST BORINGS

S T R U C T U fi E No. 4
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PROJECrFoUNTAIN HILLS-STRUCTURE NUMBER 4
JOBNO E70-178 DATE 12-31-70
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VISUAL CLASSIFICATION

SAND & GRAVEL, SO~1E
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NONPLASTIC, GRAY

SILTY CLAY, SOME SAND
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S _ ," ('.r"), 1.'1('1" I r"\. I ,I, .... ,_.'

~ SERGENT, HAUSKINS & BECKWITH
-J JH~ 1-----------· -'



VISUAL CLASSIFICATION

SAND & GRAVEL, GENERALLY

WELL GRADED, NONPLASTIC,

BROWN

REMARKS

LOG Or YeST OOnlNG NO.--=2:....-

RIG TYP E C_M,E..--..::.S..::.S _
III
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20

25

30

35

40

---- 0- I,
.. _.__ l

I

._-_._!
! -

I­

I
;

.__.___ __ .1-__. _

A-':

GROUND WATER

DEPTH HOUR

NON E

DATE

,
SAMPL E TYPE

A - Aug.' culting.. B - Block .ompl.
5 - 2" O.D. 1.38" I.D. tube .ompl •.
I' __ :'1," 0.0. 7. .17" 1.0. tub"! ... ar"'r-l"..

I

_t)f~J_S-E_RG_~~~-;:-~~-~oH-;~_..U-:~~-~~-,~.-~.-,~-.-~__~_,~_~W_:_IT_H
I



PROJECT FOUNTAIN HILLS-STRUCTURE NUMBER 4
JOB NO. E70-178 DATE 12-31-70

SA NO & GRA VE L , F A I R L Y

WELL GRADED, NONPLAS-

TIC, BROWN

VISUAL CLASSIFICATION

SANDY SILT, TRACE OF

GRAVEL, MODERATELY TO

HIGHLY CEMENTED, MEDIUM

PLASTICITY, REDDISH-

BROWN

REMARKS

MEDIUM DENSE

VERY HARD

LOG Or TI::$T CO~ING NO. 3
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I II
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VISUAL CLASSIFICATION

SAND, PREDOMINANTLY
MEDIUM TO FINE, SOME
FINE GRAVEL, NONPLAS­
TIC, BROW N

SILTY SAND & GRAVEL,
POORLY GRADED, MODER­
ATELY CEMENTED, NON­
PLASTIC, GRAY

CLAYEY SAND & GRAVEL,
FAIRlY WELL GRADED,
MODERATELY TO STRONGLY
CEMENTED, MEDIUM PLAS­
TICITY, GRAY

SAND & GRAVEL, GENERALLY
WELL GRADED, SLIGHTLY
CEMENTED, NONPLASTIC,
BR O_W__N -i

AUGER REFUSE D AT 44 '3
11

REMARKS

VERY FIRM

LOG OF TEST OORING NO.-.;4c--

RIG TYP E C'-M,E;-;-----.:;.5...:.5 _

B°RING TYP E_--=6,"",-b-O-
1
_
1

-:-::H:..:O:-L::-=L--:O:-'W;--.:::S....;T....;E::....:...;M-..:..A.:...u::....::;G.:::E....:.R.:..- _
SU RF AC EEL Ev. 1,-7,-0=8-:,--,=0,---' _
DATUM TR I CO I NTERNAT I ONAI Topo

LOOSE TO
MEDIUM DENSE

VERY HARD

LOOSE TO
MEDIUM DENSE

c
o

o c
Vl v
.,,~

C> ';
.:.;: loll

.- Cc_
::JU

o ­~ c
, 0

o;;U
o 0

:::eel.

_i
c >.o ~

-;:0
0_

U 0
>..- ,
~ v
c ~

o 0o a.

~;'
0..1

;
.._----- ----,;-------

. --_._----~-_._~_._._-_. __.
, ,

____ ~) ~__--.-1 _

,

o
v

:.c
a.",
~ c

t)..1

.. c 0
, 0 v
o .~ c:
, c c
c =-;o ._
c c ~

000
Uel.Q:

5

10

15

30

35

20

45

25

40

PROJECT FOUNTAIN HILLS-STRUCTURE NUMBER 4
JOB NO E70-178 DATE 12-30-70
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GROUND WATERI DEPTH , HOUR --O-A-T-E-

I

SAMPLE TYPE

A - Auger cutting!. B - Block sample
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PROJECT FOUNTA I N .H I LLS-STRUCTURE NUMBER 4
JOB NO. E70-178 DATE 12-31 -70

VISUAL CLASSIFICATION

SAND, SOME GRAVEL, GEN­
ERALLY WELL GRADED,
SLIGHTLY CEMENTED, NON­
PLAST I C, GRAY

SANDY CLAY, SOME GRAVEL
& COBBLES, SLIGHTLY CE­
MENTED, MEDIUM TO HIGH
PLASTICITY, RED

CLAYEY SAND, SOME GRAVEL
& COBBLES, LOW PLASTIC­
ITY, REDDISH-BROWN

REMARKS

LOG O~ TrEST DORING NO. 5
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GROUND WATER

DEPTH HOUR DATE
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SAMPLE TYPE
A - Auger cutting,. B _ Block !omple

S - 2" 0.0. 1.38" 1.0. tube <omple.
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VISUAL CLASSIFICATION

SILTY CLAY, SOME SA~

SOME COBBLES, MEDIU~~

HIGH PLASTICITY, RED

DISH-BROWN

STOPPED CORING AT 35'

REMARKS

LOG OF T1'5T GOfUNG NO •.
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PROJECT FOUNTAIN HILLS-STRUCTURE NUMBER 4
JOBNO E70-178 DATE 3-5-71
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SAMPLE TYPE

A - Auger cutt,ng5. B - Block !omple
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F 0 UNTA I N H ILL S - S T RUCT URE #4
FOUNTAIN.HILLS, ARIZONA
JOB No. E70-178

PROPOSED BORROW AREA

1

--

HOLE No.

1A

2A

3A

DEPTH

0-1 '

1 '-3'

3 '-8'

0-2 '

2' -4'

4'-6'

6'-11~'

0-2'

2'-6'

UNIFIED SOIL
CLASSIFICATiON

SM

GW

GW

CL

ML

GW

SW

SM

GW-GM

DESCRIPTION

SILTY SAND, SOME GRAVEL,
NONPLASTIC, TAN

SAND & GRAVEL, SOME COB­
BLES TO 8 ff

, SUBROUNDED,
GENERALLY WELL GRADED,
NONPLASTIC, TAN

SAND, GRAVEL & COBBLES,
WELL GRADE D, NON P LAS TIC,
BR OW N

CLAY, SLIGHT CEMENTATiON,
MEDIUM PLASTICITY, RED­
DISH-BROWN

(DUG WITH BACKHOE)

SANDY SILT, TRACE OF
GRAVEL, NONPLASTIC,
TAN

SAND & GRAVEL r OCCASIONAL
COBBLES TO 10', SUBROUNDED,
GENERALLY WELL GRADED,
NONPLAST I C, BROWN

SAND, OCCASIONAL GRAVEL,
NON P LAS TIC, BR0 \-1 N

CLAY, SLIGHTLY CEMENTED,
MEDIUM PLASTICITY, BROWN

(DUG WITH BACKHOE)

SILTY SAND, SOME GRAVEL,
NONPLASTIC, TAN

SAND, GRAVEL & COBBLES,
GENERALLY WELL GRADED,
SUBROUNDED, NONPLASTIC,
TAN

NS

S

NS

NS

NS

NS

S

NS

S

-~
!

SERGENT, HAUSKINS & BECKWITH
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FOUNTAIN HI~LS-STRUCTURE #4
FOlJNTAIN HILLS, ARIZONA

JOB No. E70-178

PROPOSED BORROW AREA

HOLE No.

3A

4A

SA

6A

DEPTH

6 '-12 '

0-2 '

2 ' -6'

6'-10 1

0-4 1

4'-6'

6 1 -10 1

0-2 '

2'-5'

UNIFIED SOIL

CLASSIFICATION

CL

GM

GW-GM

CL

SM

GW-GM

CL

SM

GW

DESCRIPTION

CLAY, SLIGHTLY CEMENTED,

MEDIUM PLASTICITY, RED­

DISH-BROWN

(DUG WITH BACKHOE)

SILTY SAND & GRAVEL,

OCCASIONAL COBBLES, SUB­

ROUNDED, NONPLASTIC, TAN

SAND, GRAVEL & COBBLES,

GENERALLY WELL GRADED,

NONPLASTIC, TAN

CLAY, SLIGHT CEMENTATION,

MEDIUM PLASTICITY, RED-

O ISH-BROWN

(DUG WITH BACKHOE)

SILTY SAND, SOME GRAVEL,

LOW PLAST I CITY TO NON­

PLASTI C

SAND & GRAVEL, SOME COB-

BLES TO 8", GENERALLY

WELL GRADED, NONPLASTIC,

TAN

CLAY, MODERATELY CEMENTED,

MEDIUM PLASTICITY, RED-

O ISH-BROWN

(DUG WITH BACKHOE)

SILTY SAND, SOME GRAVEL,

NONPLASTIC, B~OWN

SAND & GRAVEL, FEW COB-

BLES, GENE~ALLY WELL

G R A DE 0, NON P LAS TIC, TAN

NS

S

S

NS

NS

S

S

NS

S

-~
I

SERGENT, HAUSKINS & BECKWITH
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F 0 UNTA 'N H ILL S -S T RUCTURE #4
FOUNTAIN HILLS, ARIZONA
JOB No. E70-178

PROPOSED BORROW AREA

HOLE No.

6A

7A

8A

9A

lOA

DEPTH

5'-8'

0-7 '

7'-9'

0-6'

6'-9'

0-1 '

1 '-3 '

3'-6'

0-11 t

UNIFIED SOIL
CLASSIFICATION

CL

SW-SM

CL

GW-GM

CH

SM

ML

GW-GM

Sit..;

DESCRIPTION

CLAY, SLIGHTLY CEMENTED,
MEDIUM PLASTICITY, RED­
DISH-BROWN

(DUG WITH BACKHOE)

SILTY SAND & GRAVEL, FEW
COBBLES, GENERALLY WELL
GRADED TO 3", NONPLASTIC,
TAN

CLAY, SLIGHTLY CEMENTED,
MEDIUM PLASTICITY, RED­
DISH-BROWN

(DUG WITH BACKHOE)

SAND & GRAVEL, OCCASIONAL
COBBLES, SOME SILT, SUB­
ANGULAR, GENERALLY WELL
GRADED, NONPLASTIC, TAN

CLAY, SLIGHTLY CEMENTED,
HIGH PLASTICITY, REDDISH­
BROWN

(DUG WITH BACKHOE)

SILTY SAND, SOME GRAVEL,
NONPLASTIC, TAN

SANDY S I LT, N01':PLAST I C,
TAN

SAND & GRAVEL, FEW COB­
BLES, GENERALLY WELL
GRADED, NONPLASTIC, TAN

(DUG WITH BACKHOE)

SAND & GRAVEL, SOME COB­
BLES, TRACt OF SILT,
NONPLASTIC, TAN

( DUG WIT H BACKH 0 E )

NS

S

S

S

S

NS

S

S

S

-~,
SERGENT, HAUSKINS & BECKWITH
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I

LABORATORY TESTING PROCEDURES

CONSOLIDAT ION TESTS. SOILTEST OR CLOCKHOUSE APPARATUS OF
It If

THE FLOATING-RING TYPE ARE EMPLOYED FOR THE ONE-DIMENSIONAL
CON SOL I DAT ION TEST S • THE Y ARE. DES I GNED TOR E CE I VEON E INC H
HIGH 2.5 INCH O.D. BRASS LINER RINGS WITH SOIL SPECIMENS AS
SECURED IN THE FIELD. PROCEDURES FOR THE TESTS ARE GENERALLY
THOSE OUTLINED IN ASTM D2435-65T. LOADS ARE APPLIED IN SEVERAL
INCREMENTS TO THE UPPER SURFACE OF THE TEST SPECIMEN AND THE
RESULTING DEFORMATIONS ARE RECORDED AT SELECTED TIME INTERVALS
FOR EACH INCREMENT. FOR SOILS WHICH ARE ESSENTIALLY SATURATED,
EACH INCREMENT OF LOAD IS MAINTAINED UNTIL THE DEFORMATION
VERSUS LOG OF TIME CURVE INDiCATES COMPLETION OF PRIMARY CON­
SOLIDATION. FOR PARTIALLY SATURATED SOILS, EACH INCREMENT OF
LOAD IS MAINTAINED UNTIL THE RATE OF DEFORMATION IS EQUAL OR
LESS THAN 1/10,000 INCH PER HOUR. ApPLIED LOADS ARE SUCH THAT
EACH NEW INCREMENT IS EQUAL TO THE TOTAL PREVIOUSLY APPLIED
LOADING. POROUS STONES ARE PLACED IN CONTACT WITH THE TOP AND
BOTTOM OF THE SPECIMENS TO PERMIT FREE ADDITION OR EXPULSION
OF WATER. FOR PARTIALLY SATURATED SOILS, THE TESTS ARE
NORMALLY PERFORMED AT IN SITU MOISTURE CONDITIONS UNTIL CON­
SOLIDATION IS COMPLETE UNDER STRESSES APPROXIMATELY EQUAL TO
THO S E Iv H I CH WILL BEl MP 0 SED BY THE COM BIN E D 0 VE R BUR DEN AND
FOUNDATION LOADS. THE SAMPLES ARE THEN SUBMERGED TO SHOW
THE EFFECT OF MOISTURE INCREASE AND THE TESTS CONTINUED UNDER
HIGHER LOADINGS. GENERALLY THE TESTS ARE CONTINUED TO ABOUT
TWiCE THE ANTICIPATED STRESS DUE TO OVERBURDEN AND STRUCTURAL
LOADS WITH A REBOUND CURVE THEN BE ING ESTABLISHED BY RELEASING
LOADS.

EXPANSION TESTS. THE SAME TYPE OF CONSOLIDOMETER APPARATUS
DESCF,IBED ABOVE IS USED IN EXPANSION TESTING. UNDISTURBED
SAMPLES CONTAINED IN BRASS LINER RINGS ARE PLACED IN THE
CONSOLIDOMETERS, SUBJECTED TO APPROPRIATE SURCHARGE LOADS
Ar·!!) C,!J[\I~I-I'GED. THE LOADS ARE MAINTAINED UNTIL THE FXPANSION

"VERSUS LOG OF TIME CURVE INDiCATES COMPLETION OF PRIMARY
SWELL".

SERGENT, HAUSKINS & BECKWITH
. , ...•. \ "":1 -P'\ ........ "~ •• '''''' , .. .., ... , , ...., .. .".... . 0-1
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Job No. __=E...:..7...::0'--_1:....:7:....:8:::....-_ Dafe _

Client; Project ....:Fc......:::O..:=.U..:...N:-T:.....:A..:.....:..1.:...:N~H.:.....:.....I L=-=.L..::::S_-...::S~T~R:.:....::::.U..:=.C--.:T--.:U::....:R..:.-E::::.....-1L#....:4:...- _

FOUNTAIN HILLS,"ARIZONA

Ma feria I ______=E-'-M-'-B_A_N_K-'-_~1..:::.E_N_'T____=F__=_o...::.U_'__N:...::D:..:.A____=T_'__I....:O_N____=S::.....;:.O_'__I--=L:...::S _

Source

OJ
I

N

HOLE UNIFIED SI EVE ANALYSIS - ACCUM. % PASSING LAB.
NO. LOCATION DEPTH CLASS. LL PI

NO.200 100 40 16 10 4 1/4 3/8 ~'" 1 11 / 2.. 1

f-2 151 CH 55 30 97 99 100 g587 -7

3 1S t ML 38 1 1 94 95 98 100 g587-15

4 15 I SC 31 15 26 32 40 50 58 71 75 80 100 g587 -22

. -

.

~.

.

SERGENT. HAUSKINS & BECKWITH
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Job No. _---=E=...7---=0-=-----=17---=8.::...-_ Date _

Client: Project __----'-F--'-O_U_N_T_A--.:I_N----'-H.:.....t:.....:L:.....:L:.....:S:.....:-_S:.....:T.:.....R~U.::__C.::__T....:...U_R-=.E-.!.!..#--.:4 _

FOUNTAIN HILLS, ARIZONA

Material __=B....::.o--.:R_R....::.O--'-W _

Source

CD
I

(..0

ilOLE DEPTH UNIFIED PI SIEVE ANALYSIS - ACCUM. % PASSING LAB.
NO LOCATION CLASS. LL 40 NO.200 100 16 10 4 '/4 3/8 ~I,j 1 11/2 2--

SEE
lA SITE PLAN 1 '-3 I GW NP 2 3 5 14 22 39 46 54 72 81 89 97 ~830-2

SEE
2A SITE PLAN 61-11~' CL 47 24 96 98 99 99 99 100 ~830-9_._-

SEE
.__3L3...LIJ PLAN 2'-6' GW-GM NP 5 6 9 15 18 26 30 35 49 61 75 89 ~830-12

SEE
4A SITE PLAN 0-2 ' GM NP 18 23 29 35 30 46 49 53 61 66 72 79 830-15

SE E
4A SITE PLAN 2'-6' GW-GM NP 6 8 13 20 26 44 51 59 77 86 95 99 ~830-16- ..

SEE
SA SITE PLAN 4'-6' GW-GM NP 6 8 12 18 22 33 40 49 68 79 88 94 ~830-2C

SEE
SA SITE PLAN 6'-10' CL 45 20 96 97 98 98 98 100 2830-21

SE E
6A SITE PLAN 2'-5' GW NP 4 6 10 17 20 25 28 33 47 54 65 79 ~830-24

~.

SEE
7A SITE PLAN 0-7 I SW-SM NP 6 8 17 31 39 49 53 57 65 70 75 84 ~830-27_=...L

SE E
7A SITE PLAN 7'-9' CL 45 22 95 96 98 98 98 100 ~830-28

SEE
8A _S I TE PLAN 0-6' GW-GM NP 7 10 16 26 32 41 45 50 59 63 70 80 ~830-3C---"--

SEE
__JlL SITE PLAN 6'-9' CH 55 38 78 83 87 90 93 100 ~830-31

SEE
9A SITE PLAN 1 I -3 I ML NP 83 92 96 98 99 99 99 99 99 100 2830-34

i-
SEE

9A SITE PLAN 3 1 -6' GW-GM NP 9 13 19 29 35 46 50 55 65 70 76 81 2830-3::
SEE

lOA SITE PLAN 0-11 ' SIN NP 3 16 21 33 39 51 59 67 82 88 96 100 2587 -32



PROJECT
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MOISTURE CONTENT - % DRY WEIGHT

OPTIMUM MAXIMUM DRYMOISTURE TEST TEST LAB
CURVE SOURCE CON TENT DENSITY DESIGN A TION METHOD NO.

"". DRV WT. LBSJCU. FT.

A:;IM
A HOLE #7A @ 7'-9' 22.2 102.0 D698-66T A 2830-28

MOISTUR E- DEN SI TY RELATIONSHIP TEST METHOD DATA

AASHO T99·61 and ASTM D 698-66T (Standard Practor)

'--
MOLD NO,OF . ElLOWSPER HAMMER HEIGHT OF COMPACTIVE EFFORTMETHOD MATERIAL

OIAMETtR HEIGHT LAY ERS LAYER WE'GHT FALL FT. LBS CU, FT.
-- -------- ----

" ... ." 4.58 .. 3 B 5. ~ L US. '2 .. t 2:.315

0 ... I," 4.58 " 3 ~fi ~. ~ L ns. 12" 1 ;'.3' 7--
C -3' 4 ." 4.H" 3 25 ~. 5 L es. t 2" 12:,.P5---- ----- --- _.-
0 -3' 4 ," 4.58 " 3 56 5.5 L flS. 12" 12:.311

AASHO T180·61 ond ASTM 1557·66T (Mod;fi.d Proctor)

MOLD NO.OF BLOWS PER HAMMER HEIGHT OF CO'-'PACTIVE EFFORTMETHOD MATERIAL
DIAMETER HEIGHT LAYERS LAYER WEIGH T FALL FT.Lf'S CU,FT.

A ... ." 4. 5A" 5 25 10.0 LnS. 1A" 5t•• ~ ~O

B -I.' 4 6" 4. '58 " ~ 5f. 10.0 LBS. t B" 55.986

C -3/4 4" 4.58 .. 5 25 10.0 LEIS. 18" 56.~50

0 - 3/1:1 6" 4.58 .. 5 56 10.0 LaS. t 6 ' 55.980

-~
I

(O ..... ·.'I.' .. Q "OIl ..... 0 'IJU"O""I,'" , ..Co".".,
.....t'(.... • 'lAC."""" • 'l ~ ... ,o



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

PROJECT F_o._U_N_T_A_I_N_H_1_L_L_S_-_S_T_R_U_C_T_U_R_._E_N_o_·_._Ll_" JOB NO. E_7_0_-_'_7_8__

i~:: ~:~t i:~: 1.1, ::;: =: ,j.. :~t: :-r:.j ;J;~ ~t:; :::i !:!~ '0-,1 I •• , ~i!:

133f-_+J_:.;.:_:+-'_'_'_'+--+:_:_:_:+:_:+-'+-_+'~·_'_·.l.,~_i~:_:+-:_: _1...: t-'-'~'-'+;_:_!_:+---+-';-',_.+:_:_"i_iil_:_:_:_:t-!_:_:_:t--+--t-'-'-'-'t--+~-+-'-'-' -'t-~;
',' !:; I i1

1
'1:, r t : i : j ,;: :;!: . 1 • ;!;: ~; i: :;!: i'~ ~ 1 :! t ! l: : : I ... ,... : : : i . I.. : i; i

· • I • lIt : : t ~ •. , j •• , :; ~ I .:. J •• I. :-: ~ ! ~: : :-~ I..... I • • . • • ... !.::

"1',t-,l

,~,

I , ~ ~

~ + •

.., ..
::r::

·-t·....
:.i:....

~:: ~ :1";-:
......... .j...
t~ •

r·"

........ ,
I .. •• I ~ ~ I
•. 1. l •. t

:::i:!::
:r: :..-, ..

.......,

·,1 ...
•• 4,

:t!:
•• t',....

to.l
•• j,

•• O!

'I"~.. ,.....

....
"l' .1, .

"f'

:;: :
;:r;....f: ::

:J ~- :
••. 1

'0':
1..-.1
.. I ••

( ~i.h- T.,-!-j r:'ii: ~::', l.-t1·~~_n-!·r .iIt-.- :'.~'~ .. ,. t:'l ni..! •., ..;/ "j' .,.. '1" ....
.,1~t+- tt:: L ~"r--! '1 1

, -~l ~ ••• 1·',t'L.' •. i.£r. ~~.~1_:.t:".~."·.,-:-:... __:..·~·:~.:.I.~ _I' .-, .. U:-:37 ..... ~ ..- '! ... It_··· "t· .... . . - "...

F;~ j!!! :, 't' ; ; ~ I'!i :~., .... :.' ii,I"~ 1. :,' :. :. :::; :: /." ~ l:: ::~: ',., :: i :
•~; ~ :1: ;- 'f' • " :.;.; t ;:: I - :! ~ .. :- '/: ~ .. ,. : ; ; !

,.j. ", ·1·· - .. , "I't ... !., '!::/",: dr' 1·.".:~· l'·J. .H.. • :-+": -•• , :!:: :.tZ1 +,*, , ....
;~~i :::1 'I" :11: ~l:. I.;il .t:: !-.-... I,., .·~t ""T' ••.•.•••••• :.t.::.;. :':".'.~ ~~~ ....
t"""" l,.t !,. ,I., . ,I"

135f-;f;..~-~~1~:·-:-1+-~ -t-~~~+--1:;-.:-:+i.J~~_~-~+~·i~~ -~+-~-;-~·f+!~;-I-j:":+!"L-·:-~ +-~-i-~.-1+-~: ~-~-~+;-~·r-:+-.-.-t-,+-i-i.-;;+:-;-;-.;+!-:-;-;+-!-r~:!+;-f-t-:+,-.-,·.+-L-i-~·-i+-~1-;-~~+~-i~~·~+-;~; -;-t+-l-~~-'1""!-i

::;:)

U
~
co
-l

I
>­
f-

V5
Z
w
o
>­
~

o

5..

~ 1i 1
. j,'
• • t- ~....
:1::

I', ..
-"rtf'

:1::
" ....... ;

1-1 ~ •

I::.

1::1
'II'

4

"l' "'I
: ~ :_i
"f-'"t11.,., ..
'I"

: ; t~
~ r: :

.... ""t.
~ ... .1 ••

.;1,

6

'''j"..j,

: ~ : :
I .• ,

.....
•• ,J

! '.', "I .••

"'T

7

':":,.'

::: j.~ .~

I• .... ',.j .

::1;

8

".,
••• 1

....
.j ••

!'.'

·t"

•.-.1.
'r'"., ....

MOISTURE CONTENT - % DRY WEIGHT

OPTIMUM MAXIMUM DRYMOISTURE TEST TEST LAB
CURVE SOURCE CONTENT DENSITY DESIGN A TION METHOD NO.

" DRY WT. LBS.lCU. FT.

ASTM
8 H OLE #5A @ 4'-6 1 7.0 137.3 0698-66T 0 2830-20.,

H0 L E #8A @ 0-6' 2830-30

MOISTURE·DENSITY RELATIONSHIP TEST METHOD DATA
AASHO T99·61 and ASTM D 69A·66T (Standard Practo.)

MAT F. Ill" L f--.__..-'M.:°CTL=..=D -j
DIAM(lf n Hr lGHT

COMPACTIVE EFFORT
FT. L OS/C.U. FT.

NO.OF
LAY EnS

BLOWS PER HAMMER HEIGHT OF
LAYER WEIGHT FALL

------. - ----.----- ---.-----f-----------j
~.:..~:-'~,~ .~:J. '_:._~:~'~'~ '_:~_·_' .I-_-_-l.;' . .l7~4"·N 4

METHOD

1;'''

tI

C

,'/4

·3' A

'I" 1\."'Ill"_._--------
4" 4. ~ 8"

~ tl 5. ~ L f, ~. I l ., 1 .', J' 7
-----1----·--- -------I----=----f-----'---------f

2~ ~.5 LI\S.

o .31 A 6" 4. ~'3" ~6 5.~ LOS. 12' I 12.3 17

AASHO T180·61 and ASTM 1557·66T (Mod;f;.d Proctor)

METHOD 'MATERIAL
MOLD

DIAM fTER HEtGHT

NO.OF
LAY ERS

BLOWS PER
LAYER

HAMMER
WEIGHT

HEIGHT OF
FALL

COMPACTIVE EFFORT
FT.LBS CU.FT.

A ·q4 4" 4.58" 25 10,0 L8S. \8" !lO.2~0

B ·q4 6" 4.~9·' .J ~6 10.0 LOS. 18" ~~.qe6

f-_-=C__+__-,')=-:-'.:.4_ __1. __'':'·_·--Ie--'.:c..:S-,8-:'-:·_t-_-=,--+---=.;~5'-__t-.:.I.:.O.:.:.O_L=-=D:..:S:..:._+__.....:.'..::8_·_'__-I ~:...::..6:.c.~:..~:.O=- __1
D -3 / 4 6" 4.58" 56 10.0 LBS. 18" ~~.980

rtl·-k2J
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SERGENT, HAUSKINS & BECKWITH
CO .... UL" .. C SO'L ..... 0 .o" ..o ... r,o .. '''G, .. t,.,
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RECOMMENDED EMDANK~£NT DETAILS
S T Rue T U R E ~~ U ~'1 BEl: 4

FOUNTAIN HILLS, ARIZONA
JOB No. E70-178

-------

2

GRANULAR SOILS OR CLAY

UN C E t--\ E NTED G r: Ar: ~ LA R SOl L

zm,j[ I IZONE I

[L. 1727.0

ZONE II

---- -2-1 MIN. I~t61 MIN ~I
~~ ...:F

GROUND

·~-

,I
I

f\)
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SECT ION I

GUIDE SPECIFICATIONS FOR EARTHWORK

- GEN[f~AL

THE ENGINEER SHALL ACT AS THE OWNER'S

REPRESENTATIVE DURING CONSTRUCTiON, SHALL

PERFORM NECESSARY OBSERVAT IONS AND TESTS

TO VERIFY COMPLIANCE WITH SPECIFICATIONS

AND SHALL APPROVE ALL ITEMS SPECIFIED.

SECTION I I - CLEARING

(A) DESCRIPTION

CLEARING SHALL CONSIST OF REMOVING ALL TREES,

STUMPS, BRUSH, CACTI, ROOTS, RUBBISH, DEBRIS

AND OTHER OBJECT lONABLE MATTER FROM ALL AREAS

TO RECEIVE EMBANKMENT IN THE RESERVOIR AREA

AND THE BORROW AREAS AS DESIGNATED BY THE

ENGINEER.

(B) DISPOSAL OF MATERlA~S

MATER I ALS FROM CLEAR I NG OPERAT IONS SHALL BE

DISPOSED OF AS DIRECTED BY THE ENGINEER.

SECTION III - EXCAVATION

(A) DESCRIPT ION

EXCAVAT I ON SHALL CONS I ST OF EXCAVAT I NG ALL

1-1 ATE R I A L S FRO M THE COR E T R E N CH, S P ILL WAY AND

OUTLET PIPE FOUNDATION TO THE LINES AND GRADES

S H Ol,.! NON THE P LAN S OR DES I G NAT ED BY THE ENG I NEE R ,

-~
I

SERGENT, HAUSKINS & BECKWITH
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,
AND TRANSPORTING AND PLACING SAID MATERIALS

IN STOCKPILE OR EMBANKMENT AREAS.

( B ) CON S T fi U C T ION D ETA I L S

THE EXCAVATED SOILS SHALL BE INCORPORATED

INTO DESIGNATED ZONES OF THE EMBANKMENT.

EXCAVATED MATERIALS SHALL EITHER BE PLACED

DIRECTLY IN EMBANKMENT ZONES OR INITIALLY

,,. PLACED IN DESIGNATED STOCKPILE AREAS. THE

ENG I NEER MAY REQU I RE EXCAVAT ION OF SOFTER

MORE COMPRESSIBLE SOILS IN THE CORE TRENCH

AND OUTLET PI PE FOUNDAT ION BEYOND THE LINES

AND GRADES SHOWN ON THE PLANS TO SUCH AN ELE-

VATION WHERE FIRM CEMENTED SOIL IS EXPOSED

THROUGHOUT.

SECTION IV - EMBANKMENT

(A) DESCRIPTION

EMBANKMENT SHALL CONSIST OF THE FOLLOWING ITEMS:

1. ROLL ING AND WATERING OF ALL FILL AS

HEREAFTER SPECIFIED.

2. EXCAVATION OF NECESSARY MATERIALS FROM

DESIGNATED BORfiO\v AREAS, AND TRANSPORT

TO AND PLACEMENT OF SAID MATERIALS IN

APPROPRIATE EMBANKMENT SECTIONS.

3. EXCAVATiON OF NECESSARY MATERIALS FROM

TEMPORARY STOCKPILE AREAS AND TRANSPORT

TO AND PLACEMENT OF SAID MATERIALS IN

DESIGNATED EMBANKMENT SECTIONS.

I'

-~
I

SERGENT. HAUSKINS & BECKWiTH
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( B ) PLACEMENT AND COMPACTION OF FILL

ALL FILL MATERIALS SHALL BE PLACED IN CONTINUOUS

HORIZONTAL LIFTS, BROUGHT TO APPROXIMATELY THE

OPTIMUM ..MOISTURE -CONTENT AND PROPERLY COMPACTED.

THE ROLLED SURFACES OF ALL LAYERS OF EARTH FILL

SHALL BE SO CONSTRUCTED AS TO PROVIDE A FIRM

BOND WITH THE OVERLYING LAYER AND PREVENT DE-

VELOPMENT OF A STRATIFIED STRUCTURE.

THE DIFFERENCE IN ELEVATION BETWEEN ADJACENT

ZONES OF COMPACTED FILL MATERIALS SHALL NOT

EXCEED 4 FEET AT ANY TIME DURING EMBANKMENT

CONSTRUCT ION.

(C) REQUIRED DEGREE OF COMPACTION

1 • MAX I MUM DE NSIT Y AND OPT I MUM MOl STU R E

CONTENT OF SOILS IN WHICH ACCURATE

FIELD DENSITY TESTS CAN BE PERFORMED

SHALL BE DETERMINED IN ACCORDANCE WITH

ASTM 0698-66T.

2. ALL EMBANKMENT MATERIALS IN ZONE I AND

THOSE MATERIALS IN ZONE II CONTAINING

MORE THAN 50 PERCENT PASSING THE No.4

SIEVE SHALL BE PLACED IN HORIZONTAL

LIFTS AND COMPACTED TO A MINIMUM OF 95

PERCENT OF MAXIMUM DENSITY.

3. FOR PURPOSES OF ACCEPTANCE THE IN-PLACE

DENSITY SHALL BE DEFINED AS THAT DETER­

r~ I NED I N ACCORDANCE WITH ASTM 01556-64,

-~
I
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"DENSITY OF SOIL IN PLACE BY SAND-CONE

METHOD". ApPROPR I ATE "ROCK CORRECT ION"

SHALL BE MADE TO ACCOUNT FOR THE FRACTION

OF SOl L RET A I NED ON THE NO. 4 S I EVE.

4. COMPACTION OF EMBANKMENT MATERIALS IN

ZONE I I WITH 50 PERCENT OR LESS PASSING

THE No.4 SIEVE SHALL BE CONTROLLED ON

AM I N I MUM ROLLING BASIS AS FOLLOWS:

A. LIFTS SHALL BE PLACED SO THEIR THICK-

NESS, WHEN COMPACTED, DOES NOT EXCEED

12 INCHES.

B • COMPACTION SHALL BE ACCOMPLISHED BY A

SPECIFIED NUMBER OF PASSES OF EQUIPMENT

APPROVED BY THE SOILS ENGINEER. THE

FOLLOWING TYPES OF PNEUMATI C ROLLERS

WILL BE SATISFACTORY:

T IRE

ROLLER ROLLER WHEEL 'NFLAT ION

TYPE RATING LOAD PRESSURE

A 45 TON MIN. 1 1 TON M , N. 140 PSI MIN.

B 45 TON MIN. 5~ TON MIN. 90 PSI M , N.

EACH LIFT SHALL BE COMPACTED WITH A MINIMUM

OF 3 PASSES OF ROLLER A OR 5 PASSES WITH

ROLLER B. OTHER TYPES OF ROLLERS CAN BE

EVALUATED AS TO SUITABILITY AND REQUIRED

COMPACTIVE EFFORT ESTABLISHED FOR THOSE

WHI CH ARE ACCEPTABLE BY THE ENGINEER.

C. DURING COMPACTION THE MOISTURE CONTENT

OFT H E -2 F R ACT ION 0 F THE F ILL S HAL L

BE MAINTAINED WITHIN 2 PERCENT OF THE

OPTIMUM MOISTURE CONTENT AS DETERMINED

IN ACCORDANCE WITH ASTM D698-66T,

METHOD D.

-~
I

SERGENT, HAUSKINS & BECKWITH
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(D) DESIGNATED EMBANKMENT MATERIALS

1. EMBANKMENT FILL MATERIALS SHALL COME FROM

EXCAVATIONS FOR THE CORE TRENCH, SPILL-

WAY AND OUTLET PIPE AND FROM BORROW AREAS

DES I G NAT ED BY THE ENG I NEE R • EM BAN K ME NT

FILL MATERIALS SHOULD BE FREE OF VEGETA-

TION AND DEBRIS AND OTHERWISE MEET THE

FOLLOWING REQUIREMENTS:

(A) FILL IN ZONE

PAS SIN G 3 INC H S I EVE - 100 PER C E NT

PAS SIN G NO. 4 S I EVE 60 - 100 PER CE NT

PA S SIN G NO. 200 S I EVE - 15 -3 5 PER CEN T

PLASTICITY INDEX 5-25

(B) FILL IN ZONE II

PASSI NG 12 INCH SQUARE

OPEN I NG - 100 PERCENT

PASSING NO. 200 SIEVE - 0-20 PERCENT

PLASTICITY INDEX - 5 MAXIMUM

SECTION V - CONCRETE

( A ) DES (: RIP T I .0 N

PORTLAND CEMENT CONCRETE SHALL CONSIST OF A

MIXTURE OF CEMENT, FINE AGGREGATE, COARSE

AGGREGATE, WATER, AN AIR-ENTRAINI NG ADMIX-

TURE, AND A WATER REDUCING ADMIXTURE.

(B) MATERIALS

1. THE CEMENT USED SHALL CONFORM TO THE

-~
t
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REQUIREMENTS FOR PORTLAND CEMENT

AASHO M 85, TYPE I I. THE CEMENT

SHALL NOT CONTAIN MORE THAN 0.60

PERCENT TOTAL ALKALI. THE WORD

"ALKALI" AS USED IN THESE SPECIFI-

CAT IONS SHALL BE TAKEN AS THE SUM OF

SODIU~~ OXIDE (NA20) AND POTASSIUM

OXIDE (K20) CALCULATED AS SODIUM

OX IDE. THE DETERMINATION FOR TOTAL

ALKALI SHALL BE MADE IN ACCORDANCE

WIT H ASTM C 11 4 •

2. WATER FOR USE WITH CEMENT IN CONCRETE

SHALL BE FREE FROM INJURIOUS AMOUNTS

OF OIL, ACID, ALKALI, CLAY, VEGETABLE

MATTER, SILT, SOLUBLE SALTS OR OTHER

HARMFUL MATTER. WATER SHALL CONFORM

TO AASHO T 26.

3. THE FINE AGGREGATE USED SHALL BE A

NATURAL SAND OR OTHER APPROVED INERT

MATERIAL WITH SIMILAR CHARACTERISTICS,

COMPOSED OF CLEAN, HARD, STRONG, DUR­

ABLE, UNCOATED PARTICLES, FREE FROM

LUMPS OF CLAY, SOFT OR FLAKY PART ICLES,

LOAM, CALICHE, ICE, FROST OR ORGANIC

MATTER. THE GRADING SHALL MEET THE

FOLLOWING REQUIREMENTS:

PASSING NO. 4 SIEVE - 95-100%

PASSING NO. 1 6 SIEVE - 45-80%

PASSING NO. 50 SIEVE - 10-30('~
I

PASSING NO. 100 SIEVE - 2-10~b

f) ASS I NG NO. 200 SIEVE - 0-4;.:

I

-rBJ
I

SERGENT, HAUSKINS & BECKWITH
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FINE AGGREGATE SHALL HAVE A TOTAL LOSS

NO GREATER THAN 10 PERCENT BY WEIGHT

WHEN SUBJECTED TO 5 CYCLES OF THE SODIUM

SULFATE SOUNDNESS TEST USING AASHO T 104.

4. THE COARSE AGGREGATE SHALL CONS 1ST OF

CRUSHED STONE, GRAVEL OR OTHER APPROVED

INERT MATERIAL OF SIMILAR CHARACTERISTICS

HAVING HARD, STRONG, DURABLE, UNCOATED

PIECES FREE FROM DELETERIOUS SUBSTANCES.

IT SHALL CONFORM TO THE FOLLOWI NG GRADING

REQUIREMENTS:

PASSING 1 If SIEVE 100%

PASS I NG 31f SIEVE - 90-100%"4

PASSING 3/8 II SIEVE - 20-55%

PASSING NO. 4 S I EVE - 0-10%

PASSING NO. 8 SIEVE - 0-5%

IN ADDITION, THE PERCENTAGE OF COARSE AGGRE­

GATE SHALL BE FROM 50% TO 60% OF THE TOTAL

AGGREGATE BY WEIGHT.

5. AIR-ENTRAINING ADMIXTURES SHALL CONFORM TO

THE REQUIREMENTS OF AASHO M 154 FOR 7 AND

28 DAY COMPRESSIVE AND FLEXURAL STRENGTH

AND RESISTANCE TO FREEZING AND THAWING.

(C) COMPOSITION OF I IX

THE CONCRETE SHALL CONTAIN NO LESS THAN 5* BAGS

OF CEM E NT PER CUB ICY ARDAN D HAVE A MIN I M'U M 28

DAY COMPRESSIVE STRENGTH OF 3000 PSI. THE CON-

S ISTENCY SLUMP RANGE SHALL BE 2 TO 5 INCHES.

~
",

_rs71
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IN ADDITION, THE CONCRETE SHALL CONTAIN NO

LESS THAN 3 PERCENT OR MORE THAN 5 PERCENT

ENTRAINED AIR AS DETERMINED BY AASHO T 152.

THE WATER REDUCING ADMIXTURE SHALL CONFORM TO

THE REQUIREMENTS OF MASTER BUILDERS POZZOLITH

OR APPROVED EQUIVALENT, IN ACCORDANCE WITH THE

MANUFACTURER'S RECOMMENDATIONS.

(D) COLD WEATHER CONCRET ING

EXCEPT BY SPECIFIC WRITTEN AUTHORIZATION FROM

THE ENGINEER, CONCRET ING OPERATIONS SHALL NOT

BE CONTINUED WHEN A DESCENDING AIR TEMPERATURE

I NTH E S HAD E AND AWAY FROM ART I F I C I AL HE AT

FALLS BELOW 40 DEGREES F, NOR SHALL OPERAT IONS

BE RESUMED UNTIL AN ASCENDING AIR TEMPERATURE

IN THE SHADE AND AWAY FROM ARTIFICIAL HEAT

REACHES 35 DEGREES F.

WH E NCO NCR ETEl S BEl NG P LAC E0 0 URI NG COL 0

WEATHER AND THE AIR TEMPERATURE MAY BE EX~

PECTED TO DROP BELOW 35 DEGREES F, THE AIR

TEMPERATURE SURROUNDING,THE CONCRETE SHALL

BE MAINTAINED AT A TEMPERATURE OF FROM 60

DEGREES F TO 90 DEGREES F FOR AT LEAST 72

HOURS AND AT A TEMPERATURE OF NOT LESS THAN

40 DEGREES F FOR A PERIOD OF NOT LESS THAN

7 DAYS.

(E) VIBRAT INC CONCRETE

ALL CONCRETE SHALL BE COMPACTED BY MEANS OF

APPROVED PNEUMAT IC OR ELECTRIC VIBRATORS

TOGETHER WITH ANY OTHER COMPACT ION EQUIPMENT

NECESSARY TO PERFORM THE WORK AS SPECIFIED

-~
I
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( F )

HEREIN. THE MINIMUM FREQUENCY OF THE VIBRA­

TORS SHALL BE 4500 CYCLES PER MINUTE. THE

VIBRATORS SHALL BE PLACED IN THE CONCRETE

AND SHALL NOT BE ATTACHED TO THE FORMS OR

THE REINFORCING STEEL, NOR SHALL THEY BE

ALLOWED TO VIBRATE AGAINST THEM.

CURING OF CONCRETE

CAREFUL ATTENT ION SHALL BE GIVEN BY THE CON-

TRACTOR TO THE PROPER CURING OF ALL CONCRETE.

THE CURING OF CONCRETE SHALL BE ACCOMPLISHED

BY WATER OR MEMBRANE CURING AND SHALL BE CON­

TI NUED FOR A PERIOD OF AT LEAST 7 DAYS AFTER

PLACI NG.

ALL SURFACES NOT COVERED BY FORMS SHALL BE

PROTECTED FROM THE SUN AND KEPT WET TO THE

TOUCH FOR THE ENTIRE WATER CURING PERIOD.

IMPERVIOUS MEMBRANE CURING SHALL CONSIST

OF A CLEAR CURING COMPOUND APPLIED UNIFORMLY

IN ONE OR MORE APPLICATIONS TOTALING NOT LESS

THAN ONE GALLON TO EACH 150 SQUARE FEET. THE

LIQUID MEMBRANE SHALL CONFORM TO THE REQUIRE-

MENTS OF AASHO M 148.

-~,
SERGENT, HAUSKINS & BECKWITH
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BRUCE J. LEISER, P.E.

GEORGE H. BECKWITH, P,E.

l

_[2J:~:,~~ ~~;~~AM~: ~~~,: ,& ~E,:I~~~~~ '"Gc:::~:'~:G :0'::.:: ,::~N::'~~: ,:N,~ '::""
~t ---- B. DWAINE SERGENT, P",E. JOHN B. HAUSKIt-JS, P.E.

DALE V. BEOENKOP, P.E. ROBERT O. BOOTH, P.E.

JUNE 27, 1972

MCCULLOCH PROPERT IES, INC.

C/O TRICO INTERNATIONAL, INC.

8718 EAST McDoWELL ROAD

SCOTTSDALE, ARiZONA 85257

JOB No. E7 2 -4 1

ATTENT ION: MR. ROGER TULK

R:-: STRUCTURE No.4
RETENT ION BASIN PROGRAM

FOUNTAIN HILLS, ARIZONA

GENTLEMEN,

SUBMITTED HEREWITH ARE THE RESULTS OF THE SIEVE ANALYSIS,

MOISTURE DENSITY RELATIONSHIPS AND FIELD DENSITY TESTS PER­

FORMED AT THE ABOVE REFERENCED PROJECT DURING CONSTRUCT ION.

No FAILI NG DENSITY TESTS WERE ENCOUNTERED. THEREFORE, IT

VIAS VERIFIED THAT CONSTRUCTION SPECIFICATIONS WERE COMPLIED

VlITH.

RESPECTFULLY SUBMITTED,

REV lEVIED

COPIES: ADDRESSEE (3)
ARIZONA

ATTN: MR. ( 1 )

REPLY TO: 3940 W. CLARENDON, PHOENIX, ARIZONA 85019

PHOCNIX

«(;02) 272.0040

FLAGSTAFF

{(J02) 774.4433

EL PASO

(91~J 772.3008

ALOUQUERQUE

(!jO~) 344·9940



FIELD DENSITY TEST DATA

I

[BJ
.... ... SERGENT, HAUSKINS & BECKWITH CONSUL TING SOIL AND fOUNDATION ENGINEERS

_; S B : M_AT_E_R_'A_LS_TE_S_T'_NG_LN_G_IN_E_ER_S _

ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL fiELD EXPLORATION-- I .

DATE __5-=---_16-=---7.;....2 _

PROJ ECT -"S::...;T..:..:R-,-U,,-,,-C-,-T..::.U..:..:R-=E~N~0,-,.=---4-,- JO B NO. E_7_2_-_4_1 _

L0CATION __---'F-.:::.O..:::.U..:..N:..-:T....:A-'-'--'.:...:.N--'.-I--'.-'I'~L=-=-L-=-S.L,--=-A..:..:R~I .::.z..::O-:.N.:..:.A.:......- _
8718 EAST McDoWELL ROAD

CLIE NT__....:T-:R.:.....:..I....::C....:O,-.:....'.:....:N-:..T....:E:....:R=--N....:A-:..T-:',-O:.:....:-N..:..:A....::L:.....,,--...:...I...:...N:....:C:..;.:......... ADD RESS S COT TSD ALE, ARI Z 0 NA 8 5257

ARCHITECT/ENGINEER CONTRACTOR _

REQU EST ED By R_O_G_E_R__T_u_L_K PE RFORMED B y S_H_B_/.....:G:::...D_S _

MATERIAL _

DATE OF T ES T DEPTH MOISTU Rl~ DRY " MAX CURVE
OF LOCATION CONTENT DENSITY DRY

TEST NO. TEST ~ DRY WT. L BS/CU .FT. DENSITY NO.

4 -4 -72 1 25.J, , - STATION 1+00 - 22' LT OF rt 3.4 144.0 101 .0 C

26' SHELL OF ZONE 2

4 -4 -72 2 25+' - STAT ION 3+50 - 28 ' LT OF if:. 5.2 145.5 105.5 D

26'

4-7-72 3 25'- STAT ION 2+00 - 18' RT OF if:. 4.4 141 .0 102. 1 D

25-} SHELL OF ZONE 2
f---

.1 -7 -72 4 21
,_

STATION 4+00 - 15' RT OF if:. 3.0 138.0 100.0 D
I·

21"5" '

4-10-72 5 35'- STATION 5+50 ON if:. OF CORE 10.0 127.8 95.5 E----
35..J- r_._--_. ---__ 2

I
\ .-., (\··72 6 34'- STAT ION 5+50 - 2' LT OF if:. 8.0 131 .3 98.0 E

!
. _. ..._-

• 34-k I
I - . - .. ~ ---- ___..L.-.--

I ,-](j-i2 I 36'- STAT ION 0+50 3' RT.OF if:.-
------- --- ----_ ....

36+ I OF CORE 7.5 132.4 99.0 E
f- ---'---._--

4-11-72 8 32'- STAT ION 5+70 ON if:. OF COR E 6.0 137.0 102.5 E--- _..______ .0-

32~', '_._----- ----I- _ . .1. ___•. -

11-11-72 9 35'- STATION 0+50 ON if:. OF CORE 5.6 135.5 101 .5 E_._----- ------ -------- --
35-1, ,

--------- ------ _.._-'---. --_.- ..-
11-11-72 10 31 ,- STATION 2+50 - 2' LT OF if:.1-----_._--- -_.- -------

31-1
, ' OF CORE 5.9 135.0 101 .0 E

PHOENIX, "'RI70NA
390\4 WI $T l'l.I\.IH NOON

(G02) Lf)" 4]17

FLAGSTArT, ARIZONA
2029 NOIHtI 41 H STUElT

(602) 774·4433

EL PASO, TEXAS
201 NOHTH ClAnt< ROAD

fa)!;, 772·3088



I
-:f1H_-B_~_ :__S_E_R_G_E_N_T_,_H_A_U_S_K_'_N_S_&_B_E_C_K_W_IT_H ~O_AN_TSE_URl_1:_~NS_G_TSE_O;_~I_:_~D_E~_~_~N_NED_EAR_T~_ON_EN_G_IN_E_ER_S _

_ ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL FIELD EXPLORATION

I

FIELD DENSITY TEST DATA
DATE _--=-5_-_1-=-6_--,-7_2 _

PROJ ECT -'-S~T.:_:..:..R.::..U-=-C~T...:::U~R:_:E=___:.N_=_o=__=_._4....:-. JO B NO. __-'E=-7_2-"----'4_1 _

L0CAT ION .:-F-=O-,U:....:Ne-T:.....:....:.A...:...1e-N'--.:.H-,--,-I-=-L-=.L-=s-",'--.:.A--'---'.-R..c.1-=Z--'O-'Ne-A--'---'.- _
8718 EAST McDoWELL ROAD

CLI ENT---T~R~I--::C~o==--..:..I.:..:N-:T-=Eo..:R~N.:..:A'_'T___'__1O.:::..:..:N..:..A:..:L:--,L-....:.I..c.N.:..:C~. ADD RES S S COT TSDALE, AR I Z0 NA 8 5257

ARCHITECT/ENGINEER CONTRACTOR _

REQU EST ED B y R_O_G_E_R_T_u_L_K PE RFORMED By S_H_B_/_G.:..-D_S _

MATERIAL _

DATEOF T ES T DEPTH MOISTU Rl~ DRY ~, MAX
CURVE

OF LOCATION CONTENT DENSITY DRY
TEST NO. TEST ~ DRY WT. LBS/CU.FT. DENSITY NO.

4-11-72 11 30' - STAT ION 5+25 - 3' RT OF ¢:.

3o-l>' OF CORE 5.5 132.0 99.4 E

4-11-72 12 28 1_ STAT ION 5+90 - 2' LT OF ¢:.

28l.. , OF CORE 5.7 130.8 97.6 E2

4-11-72 13 34'- STAT ION 0+40 - 2' RT OF ¢:.

34;1, , OF CORE 6.3 130.5 97.5 E

4-11-72 14 26'- STATION 6+00 - 2' RT OF ¢:.

26.,1, I OF CORE 7.0 128.0 95.8 E

4-12-72 15 31~ - STAT ION 1+50 ON ¢:. OF CORE 5.2 133.7 100.0 Ef-----

32'
f---- ------f---

4-12-72 16 25'- STATION 3+00 - 3' LT OF ¢:.
----------

25l.. I OF CORE 7.0 134.2 100.3 E
1--------- 2

4-12-72 17 23' - STAT ION 4+50 - 3' Rr OF ¢:.

23-k- ' OF CORE 5.6 135.0 101 .0 E
f----- t---- _:::...c...___

4-13-72 18 30'- STAT ION 1+50 - 6' LT OF ¢:.
f------ -

-------- 3Q{;' OF CORE 6.2 131. 5 98.2 E

4-13-72 19 26'- STATiON 3+00 - 7' LT OF ¢:.
f--------- --,-- ~_._--- -

_?~~~- OF CORE 5.6 134.0 100.2 E
----------- ----- 1------- -_._---

4-13-72 20 22;1; , STATION 4+50 - 5' LT OF ¢:.
1----------1---

23 ' OF CORE 6.4 133.7 100.0 E

)

PHOENIX, ARIZONA
J94~ wrST ClARI:NOON

(602) 164·4317

FLAGSTAFF, AJ~IZONA

2029 NORTH 4TH STREET
(602) 7744433

EL PASO, TEXAS
201 NORTH CLARK ROAD

(915) 772-3088



CONSULTING SOIL AND FOUNDATION ENGINEERS

MATERIALS TESTING ENGINEERSSERGENT, HAUSKINS & BECKWITH
_ L.

fs:::1 1

-I~I--E-N-GI-NE-E-R-IN-G-AN-A-LY-S-,S-----P-H-Y-SI-CA-L-T-E-ST-IN-G------OU-A-U-TY-CO-N-TR-O-L-----r-I-EL-O-E-X-PL-O-RA-T-'O-N-

I

FIELD DENSITY TEST DATA DA TE__5_-_3_1_-7_2 _

PROJ ECT S_T_R_U_C_T_U_R_E_N_o_._4 JOB NO. _...,....--=E:-.7_2_-_4:-.1 _

LO CATI ON ~F-.:..O-'U_N_T_A~I_N--'H_.:....:....' _L_L_S_,"--~A~R_I~Z__'O_N~A _=_=-:-:::__--------------
8718 EAST McDoWELL ROAD

CLI ENT T_R__' _C_O_I_N_T_E_R_N_A_T_I_O_N_A_L-=-,_I_N_C_. ADD RES S SCOT TSDALE, AR I Z0 NA 85257

ARCHITECT/ENGINEER CONTRACTOR _

REau ESTE D By R~O G_E_R_T'-u_'__L:-.K PER FORM ED BY_--'S='.!HJ:B'""-L../.-"G::..>"D"-'S"'-- _

MA TERIAL _

DATE OF T ES T DEPTH MOISTU Rl~ DRY .....~ MAX
CURVE

OF LOCATION CONTENT DENSITY DRY
TEST NO. TEST ~ DRY WT. LBS/CU.FT. DENSITY NO.

4-13-72 21 18t' STATION 6+00 - 5 ' LT OF rl

19' OF CORE 6.0 132.0 101 .2 E

4-13-72 22 27~' 40' LT OF rl UNDER CRADLE 5.6 152.0 107.0 C

28 '

4-13-72 23 27~ I ON rl OF CORE UNDER CRADLE 7.0 131 • 7 98.5 E

28 I

4-13-72 24 27~ '- 38' RT OF rl UNDER CRADLE 4.2 148.0 104.0 C

28 '--_.

4-14-72 25 28' - STATION 0+50 ON rl OF CORE 6.2 127 .5 95.3 E-- -
28-L_. _':::.::::..2-

4-14-72 2G 28' - STATION 1+50 ON rl OF COR E 8.0 128.0 95.8 E--- --

f--._... _--_._- _?_~j- ,
4-14-72 27 22t I STATION 3+00 - 4 ' LT OF rl--_.

23 OF CORE 6.4 134.4 100.8 E
f------ f--- -

4-14-72 28 19'- STAT ION 4+50 - 3' RT OF rl
~----- ----- -_._--- ---_._--------

19 I.. I OF C0 f~ E 6.7 133.5 99.9 E
~._._..__ . 1--_._'--- ---

4-14-72 29 26'- STATION 2+00 - 22' LT OF rl 1-.5 • 5 136.0 102. 1 D-------- ---
26~., ,_._- -----'-- --- ---- --_._- _.

4-14-72 30 20'- STAT ION 4+00 - 23' LT OF rl 5. 1 133.9 97.0 D
1----- ._.

20~,-'

PHoeNIX. ARIZONA
3901-1 WlSl' ClAnr NOON

IG02) ;~f>4 4317

FLAGSTAf'F. ARIZONA
2029 NORTH 4TH STRlET

(602) 774-4433

EL PASO. TEXAS
201 NORTH CLAHK ROAD

(915) 77 ]·3008



FIELD DENSITY TEST DATA

I

[BJ---- SERG ENT, HAUSKINS & BECKWI-rH CONSULTING SOIL ANO FOllNOATlON ENGINEERS

_; S s_ : M_AT_E_RI_AL_S_T_E_ST_IN_G_E_N_GI_N_EE_R_S _

__ ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL FIELO EXPLORATION

I

DA TE __5_-_3_1_-_7_2 _

PROJ ECT S_T_R_U_C_T_U_R_E_N_0_._4 JO B NO. E_7_2_-_4_1 _

LOCA TION F_O_U_N_T_A_'_N_H_'_L_L_S--,-,_A_R_'_Z_O_N_A -::-c~_=__~------------
8718 EAST McDoWELL ROAD

CLIE NT T_R_I_c_o__1 _N_T_E_R_N_A_T_I_O_N_A_L-','---_'_N_C_. ADD RE55 __S-=--C_O__T_T_S_D_A_L_E~, _A-eR-=--1_Z_0_N_A__8_5_2_5_7__

ARCHITECT/ENGINEER CONTRACTOR _

REQUE 5TE D El y --'-R.:-=O:-:G:-:E=-R'-'-----'--T..::u..::Lo..:.K"---- PER FOR MED BY__S::.cH-cB=..:..-I-=G:.=D-=S'-'--- _

MATERIAL _

DATE OF T ES T DEPTH MOISTURE DRY ... MAX CURVE
OF LOCATION CONTENT DENSITY DRY

TEST NO. TEST ~. DRY WT. L 8S!CU .FT. DENSITY NO.

4-14-72 31 21 ' - STAT ION 3+00 - 21 ' RT OF rt:. 5.3 135.2 98.0 D
21 J.. I

2

4-14-72 32 18'- STATION 5+50 - 26' LT OF rt:. 6.0 136.5 98.3 D
18J..1

2

4-17-72 33 26'- STAT ION 1+00 - 25' LT OF rt:. 6.0 136.0 98.6 D

26~1

4-17-72 34 23 1- STATION 3+00 - 30' LT OF rt:. 5.8 133.5 97.0 D

f-- 23~'

4-17-72 35 16~ ,- STAT ION 5+50 - 27 ' LT OF rt:. 3.8 131 .8 95.5 D

17'--
4-17-72 36 12'- STAT ION 6+00 - 18 ' RT OF rt:. 6.0 154.0 105.0 D--- -

13 '----- ------
4-17-72 37 19'- STAT' ON 4+00 - 22' LT OF rt:. 4.2 135.2 98.0 D

19.J,- I
1----- -- --(-'''--

4-17-72 38 01 J.. , STATiON 2+00 - 30' LT OF rt:. 6.4 134.8 97.6 Dc. C'
~--------- -_._-_._--- -

----------- 22'----_. ------_.__. ---

4-17-72 39 16'- _~I-AT.lQN 5+50 ON rt:. OF corn 7.0 130.2 97.5 E---------- _._--- _._-----

f----.------ 16J, '--_.-- --_._.~-- -- _._--_.

4-17-72 40 191,' STAT ION 4+00 ON rt:. OF CORE 6.8 __ 13_~ 98.2 E_.-._---- _._-. -----~-

20'

PHOCNIX. Af?lZONA
3944 W[ST CLl\fH NOON

e602\ lG4 4377

FLAGSTAFF, ARIZONA
2029 NOHTH ., 1 H ST H(ET

(602177"''''433

EL PASO. TEXAS
201 NOnTH CLARK ROAD

(915) 772·3008



FIELD DENSITY TEST DATA

I_[BJ__S_E_R_G_E_N_T_'_H_A_U_S_K_I_N_S_&_B_E_C_K_W_IT_H ~O_AN_TSE_URL_I:_'LNS_G_TSE_O~_~'_:G_NO_E:_~_~:_EO_tR_T~_ON_EN_G_'N_E[_R_S _

ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL FIELD EXPLORATION--I -

DATE _---=-5_---=-3_1_--'.7_2 _

PRaj ECT S_T_R_U_C_T_U_R_E_N_o_._4 JO B NO. E_7_2_-_4_1 _

La CA TI ON F:..-=-O...=U...:..N:....:T.....:A...:....:.-I.:...:.N-.....:..H:....:I.....:L=-=..L.=..S-,-,--:.A..:...;R..:.....:...I.=..Z...:..O...:..N.:..:.A~ ~-------------_
8718 EAST McDoWELL ROAD

CLIE NT__.....:T.....:R-,--,-'~c.....:o_"'-I _'_N...:..T~E:...:.R_'_N"'_"'_A...:..T.....:I_O"'_"'_N_'_A_L_','__..:...I_N_"C:...:..=__ ADD RE55 __S=-..::..C...:.O_,_T_T:...:.S.c....=..0_,_A_L_E-<-,",_",_A_R=--'.:::.Z_"O_N...:..A_...:..8...:..5_2_5'-...7=--_

ARCHITECT/ENGINEER CONTRACTOR _

REQUE 5TED By =--R...:....::..O...:..G...::E...:.R=--T:......:::...u...:..L...:..K=-- PER FORME0 By_.....:S~H.o=BL/....:::G::..:D::..:S:::::..- _

MATERIAL _

DA TE OF T ES T DEPTH MOISTUR[ : DRY '. MAX CURVE
OF LOCATION CONTENT DENSITY DRY

TEST NO. TEST ~. DRY WT. LBS/CU.FT. DENSITY NO.

4-17-72 41 24 r_ STAT ION 2+00 ON rf. OF CORE 7.0 129.9 97.2 E

24-b- '

4-18-72 42 22'- 5T AT ION 1+00 ON rf. OF CORE 5. 1 134.1 96.3 G
1--

22"*'

4-18-72 43 21-b- r ST AT ION 3+00 ON rf. OF CORE 5.3 134.7 96.6, G

22'

4-18-72 44 23' - STAT ION 2+00 - 18 1 LT OF rf. 6.0 138.0 100.0 D--
23J...r

.- _2_

4-:18-72 45 21 J... r STAT ION 3+00 - 20' LT OF rf. 5.8 137.0 99.2 D
--- __ 2

22'
1---'_-- ---

4-18-72 46 21*r STAT ION 1+25 - 8' LT OF rf. 5.0 134.2 97.4 D
-------1----

22'
1------- ._------ 1--

4-18-72 47 22.,), , STAT ION 1+00 - 12' RT OF rf. 6.5 134.8 97.6 D

23 '--- - -

4-18-72 48 22'- STAT ION 2+00 - 15' RT OF rf. 6.4 136.0 98.5 D
f------- ----- --- -

22-'; ,
------------- -----I---~-

4-18-72 49 21 I - STATION 1+50 ON rf. OF CORE 6.2 137.2 98.5 G------_.- --- ----- 1-._---

..._-.-_.,-- ._------ _21L~._ ---_._-_.- -- --'-'-'-" -----_._- -_..

4-18-72 50 20'- STAT ION 3+50 ON 1:. OF CORE 5.5 137.7 98.8 G
_._-----_ ... -- ---- --- -- .._--

20', '

),J. )

PHOENIX. ARIZONA
3944 weST CtAlnNDON

lli02) 2(.44377

FLAGSTAFF, ARIZONA
202g NORTH 4TH ~;TnEET

(602) 774 ·4433

EL PASO. TEXAS
201 NO"l H CLAnK "OAD

(915) 772·3088



FIELD DENSITY TEST DATA

I
_l:8J-_S-E-R_G-E_N-T_'_H_A_U_S_K_I_N_S_&_B_._E_C_K_W__IT_H ~O_AN_;~U_RL_I:_ltS_G_TSE_O~_~I_:G_ND_E:_~_~:_ED_tR_T~_ON_EN_G_IN_EE_R_S _

ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL FIELD EXPLORATION- I

OAT E_-.-:5=---.-:3=-1'----_7:......:2=-----__

PRaj ECT S_T_R_U_CT_U_R_E_N_0_._4 JO B NO. E_7_2_-_4_1 _

La CATI a N__.--.-:F--=-0-c-U.:--N.:--T.:--A.--.-:'_N--=-H:....:I_L.:--L:::....S.:..-..<...,.--.-:A.:--R--=-I.:.:-z-:O.:--N_A _
8718 EAST McDoWELL ROAD

TR I CO I NTERNAT I ONAL, I NC. SCOTTSDALE AR I ZONA 85257C LIE NT ---" ADD RE55 _....:=::..-.::....::....:.......:-..:::...-::::...:..:c...=....:::.....z...'----'-.'-'-'-'-'=.....:::...:..:...:....:...--==-===-'---_

ARCH ITECTIE NGI NEE R CON TRACTO R _

R EQU E5TED By R_O_G_E_R__T_u_L_K PE RFORM ED By__S_H_B_/_G_D_S _

MATERIAL _

DATE OF TEST DEPTH MOISTURE DRY "'0 MAX CURVE
OF LOCATION CONTENT DENSITY DRY

TEST NO. TEST ~. DRY WT. L 8S/CU .FT. DENSITY NO.

4-19-72 51 18.,), , ST AT ION 3+50 - 3' LT OF rt.
19' OF COR E 6.5 139.0 100.0 G

4-19-72 52 21.,), I STAT ION 1+00 - 3' RT OF rt.

22' OF CORE 4.6 136.9 98.2 G
4-19-72 53 19*' STAT ION 1+00 - 10 ' LT OF rt. 8.4 142.5 103.5 D

20'

4-19-72 54 17' - STAT ION 3+00 - 12' LT OF rt. 6.2 138.6 100.3 D

17-1, ,

4-19-72 55 21 ' - STATION 1+00 - 30' RT OF rt. 6.0 133.6 96.0 D--
21.1 ,

-- 2

4-19-72 56 17 1- STATION 4+00 - 15' RT OF rt. 6.2 137.5 99.6' D
---

17~ ,
f-------- --- --

4-19-72 57 19 1- 5T AT ION 3+00 ON rt. OF CORE 5.6 136. 1 98.0 G

19.11
f---- 2

4-19-72 58 20'- STAT ION 1+00 - 1 ' RT OF rt. 6.0 135.5 97.5 G
f--- --- --

20-1, ,
------------- ---- .:-- --- ->---- -.---

4-19-72 50 1G' - STATiON 3+50 - 18' LT OF i- 6.5 135.0 98.0 D-------- ---- ----------

----- 1G2~ ------- ------ _.

4-19-72 60 1S_I; , 5T AT ION 1+50 - 20' LT OF i- 5.8 134.5 97.4 D---------- ------ --- --
19 '

PHOCNIX, ARIZONA
394.1 wrSl Cl tdH NOON

(G02) 26404377

FLAGSTAFF. ARIZONA
202S1 NORTH 14TH Sl ntET

(602) 774·4433

EL PASO, TEXAS
201 Nor~TH CLAHI( ROAD

(915) 772·3008



FIELD DENSITY TEST DATA

- -I _

[BJ SERGENT, HAUSKINS & BECKWITH CONSULTING SOIL ANO rOUNOATION ENGINEERS

I S I MATERIALS TESTING ENGINEERS

-I __ Boo I--
E

-

N

-

G

'-N-CC-R-'N-G-AN-A-L-YS-,s-.--.-.--PH-Y-S'-CA-L-T-C-ST-'N-G------QU-A-L1-T-Y-CO-N-TR-O-L------f'-EL-O-C-X-PL-O-RA-T-'O-N-

I

DA TE __5_-3_1_-_7_2 _

PROJ ECT S_T_R_U_C_T_U_R_E_N_0_._4 JO B NO. E_7_2_-_4_1 _

L0 CA TI 0 N__-eF_O-=-.::..U-'.-N-'.-T_A---,-'_N---,-H-'.-I_L_L_S--,,-,_A_R_IZ_O_N_A -=-:=-::-~_:_---_:_---------
8718 EAST McDOWELL ROAD

C1IENT__-:T-:R..:....:...I-=C-=O_,-'-'.-N-'.-T-=E-,-R.:.....N-,A-'.-T-:I-:O:....:..:.N.:..:A-=L--,,-,-,--I_N-:C-:o ADD RES S__S:....:..:.C_O_T_T_S_D_A_L_E_,,,--_A_R_I_Z_0_N_A_8_5_2_5_7__

A RCH ITECT/E NGIN EER CON TRACT°R _

R EQUE STED B y R_O_G_E_R_T_u_L_K PE RFORMED By__S_H_B_/_G_D_S _

MATERIAL _

DATE OF T ES T DEPTH MOISTU Ric DRY '. MAX CURVE
OF LOCATION CONTENT . DENSITY DRY

TEST NO. TEST ~. DRY WT. L BS/CU .FT. DENSITY NO.

4-20-72 61 18'- STATiON 1+00 ON 1. OF CORE 5.6 133.0 95.4 G

18-4,'

4-20-72 62 17'- ST AT ION 2+50 - 3' RT OF 1.

17-b- ' OF CORE 6.2 138.2 99.2 G

4-20-72 63 18 ' - STAT ION 1+00 - 25' LT OF 1. 8.8 135.0 97.6 D

f---- 18~

4-20-72 64 17'- STAT ION 3+00 - 16' LT OF 1. 8.4 13305 96.8 D
171..,

- 2

4-20-72 _6-5- 18' - STAT ION 0+50 - 16' RT OF 1. 7.8 135. 1 98.0 D-----'-- -----=-

---_. 18-.k- !_

4-20-72 66 17 ' - STAT I ON 3+25 - 20' RT OF 1. 8.0 132.6 96.0 D._----- ----

1-------- __ ll-b- '
4-21-72 67 14~' STATION 5+50 ON 1. OF CORE 6.0 134. 1 96.4 G--f--

15'
1-- ------ -

4-21-72 68 12~~ , STATION 3+00 ON 1. OF CORE 6.4 137.4 98.8 Gf---.----- --- - .. -

13 '
----- -------- ----1--------
4-21-72 G9 14-1~ , STAT ION 5+50 - 18' LT OF 1. 7.0 134.5 97.5 D----------- ._----- ____J.- __

~ ---_. ---_. ----- --_.- -------- ---
lS'

-- --'" .------- ---- ._----- ----_. ---_.- -------- -_.

4-21-72 70 12-h ' ST i\ T ION 3+00 - 12' RT OF 1. 6.8 136.0 98.5 D1--_.._--- ------~ .. --- -----f--

13'

PHO[NIX. /\f~IZONA

39·\4 WI Sl- CLAHrNOON
160;') ~fl4 4377

FL/\GS-' Arr, ARIZONA
2029 NOnTl-t 4TH srnO':T

(()02) 77<4·4433

EL PASO. TEXAS
201 NOHTH CLAnr( ROAD

(915) 772·3008



FIELD DENSITY TEST DATA

I_[EJ__S_E_R_G_E_N_T_._H_A_U_S_K_I_N_S_&__B_E_C_K_W_I_T_H ~O_ANT_SEU_R\_:'_LNS_
G

T_SEO_S'r_L'N_A~_OE_':_~~_N"_EDE_ART_~ O_"_E_N_G'_N_EE_R_S _

ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL fiELD EXPLORATION,--

DATE __5_-3-,--1_-_7_2 _

PROJECT S_..T_..R.:...;U::....C.::...T.:.......::..U.:..;..R-=.E---:...;N:...;:o--=._4'---- JO B NO. __--=E:....:.7-:2=--_4.:-1 _

L0 CATION __---:F-......e::..0.::::.U..:...:N...:.T...:.A:...:-1N:.:.........'-.-'H-=I-=L:....:.L:...S=--.z....'-.:....A.:..:.R.c...:....1Z=-..:::.O..:...:N..:...A'--- -=-==-=--=.---=-- -=-- --=- _
8718 EAST McDoWELL ROAD

CLI EN T T_R_'_c_o__1 _N_T_E_R_N_A_T_I_O_N_A_L.-:,__, _N_C_. ADD RE55 __S_C_O_T_T_S_D_A_L_E....:,__A_R_I_Z_O_N_A_8_5_2_5_7__

ARCH ITECTIE N GIN EER CON TRACTO R _

R EQU E5TE D By ---'R~O..:...G_=Ec.:..R'__T.:.......::..u..:...L-'-K'__ PE RFORM ED By__S::....:Hc.:..B=....c...I....::.G_D_S _

MATERIAL _

DATE OF T ES T DEPTH MOISTURlo DRY '. MAX CURVE
OF LOCATION CONTENT DENSITY DRY

TEST NO. TEST ~ DRY WT. lBS/CU.FT. DENSITY NO.

4-21-72 71 14..!... I STAT ION 5+75 - 20' LT OF 1:. 6. 1 135.0 98.0 D2

15'

4-21-72 72 127' STAT ION 3+25 - 15' RT OF 1:. 6.3 133.7 96.9 D

13' ,

4-24-72 73 13~ STAT ION 2+50 ON 1:. OF CORE 5.0 134.8 96.7 G

14'

4-24-72 74 13'- STATION 4+00 ON 1:. OF CORE 5.7 133.1 95.7 G

13.* '
4-24-72 75 12 r - STAT I ON 5+50 - 3' RT OF 1:.---

12,* ' OF CORE 6.4 134.5 96.5 Gf-. --

4 -24 -72 76 12J, r STATION 3+00 ON 1:. OF CORE 5.8 136.3 97.9 G._.- ___...f=

13'f---._-_. ---_._.

4-24-72 77 11 ' - STATION 5+00 ON 1:. OF CORE 6.2 135.4 97.2 G--
11 J,. ,

--------- --'--..- --'-' - --
4-25-72 78 13 " ' STAT ION 2+00 ON 1:. OF CORE 6.3 133.8 95.9 G-------- ---- _.__ --L-_ ._-- -

14 I-_.._---1--------..

4-25-72 79 1O~ I STAT ION 4+50 - 3' RT OF 1:. 5.0 132.5 95.0 G--------- --_. ----"--- ----_. ---
11 I

--_._----- ------ ------_. ,---------------- ._-- -.__.-.- ---------- "---".

4-25-72 80 10
1
, ' STAT ION 1+25 - 12' LT OF rt. 6.2 135.0 97.7 D_._-----_. ---- ----'--- ---- --- ._----------

11 1

PHOF:NIX, M'IIZONA
3944 W!.~:'T CL ARt NOON

(602) ~64 4.117

FLAGSTAFF, ARIZONA
207.9 NonTH 4TH STREET

(602) 774·4433

EL PASO, TEXAS
201 NOHTH Cl.J\I~K nOAD

19J5) 772·3008



FIELD DENSITY TEST DATA

I

~
-- - --- SERGENT, HAUSKINS & BECKWITH CONSULTING SOIL ANO fOUNDATION ENGINEERS_; S B : "i_Al_-E_NI_A_LS_T_E_ST_'_NG_E_N_G_'N_EL_-R_S _

ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL flELO EXPLORATIONI -

DA T E__5_-_3_1_-_7_2 _

PROJ ECT S_T_R_U_C_T_U_R_E_N_0_._4 JOB NO. E"-7_2_-_4_1 _

LOCA TlON __-------'F_O-'---'-U_N_T_A---'-I_N-------'H_I_L_L_S--<-,_A_R-------'IZ_O_N_A _
8718 EAST McDoWELL ROAD

CLIE NT T_R_'_c_o__1 N_T_E_R_N_A_T_'_O_N_A_L-",__I _N_C_. ADD RE55 SCOT TSDALE, ARI Z ON A 8 5257

ARCH ITEe T/E NGIN EER CON TRAC TO R _

REQU E5TE D By R_O_G_E_R_T_u_L_K PE RFORMED By__S_H_B_/_G_D_S _

MATERIAL _

DATE OF T ES T DEPTH MOISTU Rte DRY 'fe MAX
CURVE

OF LOCATION CONTENT DENSITY DRY
TEST NO. TEST ~ DRY WT. L8S/CU.FT. DENSITY NO.

4-25-72 81 13-b- I - STATION 2+50 - 13 1 RT OF 1:. 5.5 133.5 96.9 D

14 '

4-26-72 ·82 12'- STAT ION 2+50 - 18 ' RT OF 1:. 3.0 131 .0 95.2 D-

12;[, r

4-26-72 83 11;[,' STAT ION 3+00 - 20' LT OF 1:. 5.5 140.0 101. 2 D

12'
f----

4-26-72 84 11
,_

STAT ION 4+00 - 14' RT OF 1:. 5.0 132.0 95.9 D

11-'-'2
f------.

4-26-72 85 11 ,- STATION 4+50 - 20' LT OF 1:. 6.4 134.5 97.4 D
~-- -

--
11-} ,

.--

4-26-72 86 9J-' - STAT ION 5+50 - 12' LT OF 1:. 6.8 139.0 100.5 D2--

10'
-------
4-27-72 87 8*' - STAT ION 6+00 ON 1:. Or- CORE 7.0 129.5 97.0 E

---'---

9'
f------- --_.•_- ----- -

4-27-72 88 9'-'- STAT 'ON 4+00 - 2' RT OF 1:. 5.9 129.5 97.0 E. "

-------- ----- ------ .._._------------ ---
10'------------ --_.--- -------- ----------

4-27-72 89 12'; I - STAT ION 2+00 ON 1:. OF COR E -~~ 131 .5 98.4 E--------- ---- ._-~-- -----_._-- -_.
13 1

------_._- ------- '--- -- -------- --
4-27-72 90 ZONE 2 - 33' RT OF 1:.---_._-._------ ------ ---- ------ - --_. ----_. _._----- ----- --

rJOTTOM OF CRADLE 6.0 148.0 107.0 D

PHOl-NIX. ARIZONA
3944 Wt 5T Col AIlI NOON

(602) ;'644371

FLAGSTAF-F-'. ARIZONA
2029 NOflTH 4' Il S Tn~LT

(602) 774 4433

EL PASO. TEXAS
201 NOHTH Cl.A'~K HOAD

(915) 772·)088



.. I.

~l
SERGENT, HAUSKINS & BECKWITH CONSULTING SOIL AND FOUNDATION ENGINEERS

_; S B I . ·_M_AT_E_R_IA_L_S_T_E_S_TI_N_G_E_N_GI_N_EE_R_S _

ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL FIELD EXPLORATION- 1-'

FIELD DENSITY TEST DATA DA TE __5_-_3_1_-7_2 _

8718 EAsT McDoWELL ROAD

CLIE NT__...:..T...:..R:.....I...:..C::....::...o...........:I:.....N:.....T...........:E...:..R_N:.....A:.....T...........:I...:O:.....N:.....A...........:L2.,_...:..1N:..:...:.C....:.. ADD RES S__S_C_O_T_T.....:.S_D_A_L-:E~,...........:A_R.....:.I-=Z=-O-=--N:.....A...........:8=-5=--=2-=5.....:.7 __

PROJ ECT ..:::S-'-T..:...R~U~C::...:T_U::...:R~E~N.::.o....:..~4 JO B NO. E_7_2_-_4_1 _

LOCATION F_'_O_U_N_T_A_I_N_H.:....-I_L_L_S-','--:.....A_R_I:.....Z-'-O_N_A _

A RCH IT ECT lEN GIN E ER CON T RACTO R _

REQU ESTE D By R_O_G.:.....:::..E:.....R...........:T_u:......L_K PE RFORM ED By_~S~H_'_'B~/:::Gc=:D~S::.._ _

MA TER IA L _

DATE OF T ES T DEPTH MOISTU R[ DRY " MAX CURVE
OF LOCATION CONTENT DENSITY DRY

TEST NO. TEST ,:" DRY WT. L 8S/CU .FT. DENSITY NO.

4-27-72 91 ZONE 1 - 't OF CORE

_. BOT T OM OF CRADLE 5.8 130.9 98.0 E

4-27-72 92 ZONE 1 - 24 I Lr OF 't

BOTTOM OF CRADLE 5.0 138 .0 100.0 D

l-.

_.----- -_.

-- -------'

._---- ------

f------.

------~.

-------- --- ---_.

_._----- --- -

--------f--- ------

---_.--- --- -_._-_. ------_.- -------_. ----- --,._-' -

~._-_._---

.0___.-- .._._----- ---_._- _.---_ .._- -"----

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

D v

PI lOt." NIX, 1\"llONA
3~4-1 wr~,T ("L"'~I NDON

(;O,n 2&4 4J7.,

FLAGST I\FF, I\RI/ONI\
2029 NOHTH ""TH STUEET

(G02) 774·4433

EL PI\SO, TEXAS
201 NOHTH Cl.I\HK HOAD

(915) 772 JOOO



I
-lBJs-1__S_E_R_G_E_N_t_,_H_A_U_S_I\_I_N_S_&_B_E_C_K_W_Il_-H ~O_ANT_SEU_R\_:I_L~_GT_SEO_~T_LI_:~_OE_~_~_~NN_EDE_~T_~_ON_E_N_G_IN_EE_R_S _

81) I ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL fiELD EXPLORATION

FIELD DENSITY TEST DATA DA T E_6_-_1_5_-_7_2 _

PROJ ECT__-:S~T~R~U~C_'_T~U:...!..R:...:E'-----"N~o~.--'.4 JO B NO. _.....:E=---'---72=.--.....:4....:.1 _

LO CATI 0 N__LEJ.OLl1.L1LLtJ...LIJcJAwl,--,N"_LHul.-!I-JI,--,-S-1-J-LA::uRCL..L1-'-ZJ.OLlN.lLAo-- _

CLIENT TRICO INTERNATIONAL, INC.
8718 EAST McDoWELL ROAD

ADD RES 5 _----"=S~C~O!...T.!_'....T-'"-S-"'D:...::A~L=-'E=....L,--'-.A~R'-!....I!=...Z~O~N~A~8o!..:5~2~5:....!7_

ARCH II ECTIE NG INEE R CON TRACTOR _

REQUE 5TED BY --'R_O_G_E_R_...:...T_u_L_K PER FOR MED BY SHB/GDS

MATERIAL _

DATE OF TEST DEPTH MOISTUR" DRY ", MAX
CURVE

OF LOCATION CONTENT DENSITY DRY
TEST NO. TEST ~. DRY WT. L 8S:CU .FT. DENSITY NO.

5-12-72 93 14' - BESIDE OUTLET PIP E ON S S I DE -

1 If*' 21 I RT OF 1:. 4.4 131 .9 95.5 D

5-12-72 94 14' - BEH/EEN OUTLET PIP E ON 1:. OF .----...
14-}' CORE 10.8 126.8 1(94.8/ E

5-12-72 95 1If ' - BESIDE N ---OUTLET PIPE ON SID E -
1 4j-r 18 ' LT OF 1:. 6.2 137.9 100.0 D_. -

5-12-72 96 13'- 1
,

OVER OUTLET PIPE ON S SIDE - icl 96 0 413J...' 18 1 RT OF rt. 5.2 D2 _.-
5-12-72 97 13' - 1J... , OVER OUTLET PIP E ON rt. OF
~-

2 -_. --

13-J-' CORE 8.2 132.2 98.9 E1-. 2_.

5-12-72 98 13' - 1-k ,
OVER OUTLET PIP E ON N SID E

.J_~*' - 20' LT OF rt. 6.8 133.9 97.0 D
f-------

5-15-72 99 1') , - 2J..' OVER OUTLET PIP E ON N SIDEc 2

12-J-' ON 1:. OF CORE 9.6 127.6 95.4 E
f- _!=.2...-_ -
5-15-72 100 12 1_ 2,1... , OVER OUTLET PIP E - 16' LT_ 'J

-

J_2J, '_ OF 1:. 5.6 134.3 97.3 D----.._-,--1----

5-31 -72 101 0'- STATION 4+50 ON 1. OF CORE I--~ 135. 1 97. 1 G----_:.- ----- ----_._-- -- -
C)-I- ,
••J_._--_._-- ._---- . ___ l.::..___ ----- -- ---..- f-- --..- -"-- -"-._-

5-31-72 lOr? 1 1 ,- STATION 2-1-50 ON t OF· CORE 6.2 135.6 97.4 G-----_._- _.-- -----, ,---- -----------
11.. ', ,

l

PHOENIX

(ll02) 272·0040

FLAGSTAFF

(G02) 774·4433

EL PASO

(P!!I) 772-3068

ALBUQUERQUE

(!lO!!l 344·1>940



FIELD DENSITY TEST DATA

/Ej' SERGENT, HAUSKINS & BECKWITH CONSULTING SOIL AND FOUNDATION ENGINEERSI S MATERIALS TESTING ENGINEERS

- B 1---------------------------
EN"NEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL FIELD EXPLORATION

I

DATE _-..:6:-.-:-.1-=5:--_7:-.2::--__

PRaj ECT .:::..S--,-T..;..:R-=U-=C..;..:T--:;U:....:.R..;..:'E=----N:....:..::...o...:..._4 JO B NO. __-=E....:.7-=2_-_4:-.1 _

LaC ATION __----LE-.!QJ.J.J..lJ~N_..lT-'-ALLIrrN--Lt.LIILIL.....J..!...:lc:;~,--I.A:l....tl.R-..lI-'7:..JO..LfiN.B.A------------------------
8718 EAST McDOWELL ROAD

CLI ENT__----'-T-'-'R-'I-'Ce....o.:..o--!.I-'.N~T~E-'-'.R...:..:N'-.:.A:.....T-,---!-I~O--'-N'--'.A:.....L=-..\..., ---.!1~N.1..C~. ADD RES S SCOT TS DALE, ARI Z 0 NA 8525 7

ARCHITECT/ENGINEER CONTRACTOR _

REQU ESTE D By R_O_G~E_R_T_u_L_K PE RFORM ED By__--"S.uHJJBb<'",L/~G~D6.S.L_ _

MATERIAL _

-
DATE OF T ES T DEPTH MOISTU Rt:: ORY 'r~ MAX

CURVE
OF LOCATION CONTENT DENSITY DRY

TEST NO. TEST ~. DRY WT. L8S:CU.FT. DENSITY NO.

~-:i1- 7? 103 13~ 1_ STATION 1+00 ON rt OF COR E 5.4 135.2 97. 1 G

14'

5-31 -72 104 13 1- STATION 1+50 ON rt OF CORE 5,5 135,8 97.6 G

13~'

5-31-72 105 1 :+ 1_ STATION 0+50 ON rt OF COR E 6.0 134,0 96.2 G

141.. 1 ---L--f--- .22-

5-31-72 106 10 1- STATION 3+00 - 3' RT OF rt 6.0 135. 1 97.1 G

1~'

5-31-72 107 10 1- STATION 1+00 ON rt OF CORE 5.3 135.3 97.2 G
---

t--
1~1

6-1 -72 108 9'-'-'- STATION 0+50 ON cf OF CORE 5,9 135.6 97.3 G._._- ~

10 1
1--------_.. ---

6-1-72 109 g1.. I _ STATION 2+00 ON rt OF CORE 5.5 136.2 97,9 G
~ 2..-

f-
10 1

6-1 -72 110 8-&'- STATION 4+00 ON rf OF COR E 5,5 134.9 98,6 G

ql
--_._--- l--

6-1 - 72 111 I;!, I =-_ _ST_0.JJ...Q.li.... 5+50 ON rf OF COR E 1--. 6 • 0 135.4 97,3 G-------1---- -

8 1
.,-

-~---~--- --- ._-- ._--- ---_._- _.
6-2- -/2 112 6_1,1_ STATION 6+00 - 3' RT OF rf 5.4 135.2 97,2 G"

1-'------- t-.-- ._---

7 1

PHoeNIX

(002) 272·(\046

FLAGSTAFF
(002) 774·4433

EL PASO
(gl!5) 772.3008

ALBUQUERQUE
(!50!5) 344-QQ40



I

~
SERGENT, HAUSKINS & BECKWITH CONSULTING SOIL AND fOUNDATION ENGINEERS

_I S B : "'_AT_E_RI_A_LS_T_E_ST_I_NG_E_N_G_IN_EE_R_S _

ENGINEERING ANALYSIS PHYSICAL TESTING OUALITY CONTROL fiELD EXPLDRATI0N

I

FIELD DENSITY TEST DATA
DA TE __--=6_-_1_5_-_7_2__

PRO J ECT__..J.S-l-TJ:if?--L1Ju..C_Tul..LJRlLLE---l'Nil..oL..~4::l:.- JOB NO. --'=E~7'-"2=_----'-4..:...1 _

L0 CAT ION _-,---E.>...ou.lLJ)N.L.LT.oA-LI-LN:L-.uHJ.IJ.L......L~S>L.1-~ --!...A.LCR-,-,-'.....Z-"O'-'-N:!-'A::>...- -=--::---:-_-=- . _

8718 EAST McDoWELL ROAD

C1I ENT__T.:-:..:..R~1-.:::c:....:o~~1 ~N:....:T...:E=_R:.:.....:..:N...:...A:....:T~I .::.O.:..:N...:...A...:L::...,L-...:1....:.N:...:C::....:... ADD RES S S COT T S DALE, AR I Z 0 N A 852 57

ARCH IT ECTIE NG INEE R CON T RACTO R _

REQU ESTE 0 By R:..:...::.O-=G-=E....:..R~T:.....u=__=_L..:..:.K PE RFa RM ED By __---==S::..:.I-..:..:IB:::.1/:.....G=D..:::S:.-- _

MATERIAL _

DATEOF TEST DEPTH MOISTU R£ DRY ... MAX CURVE
OF .LOCATION CONTENT DENSITY DRY

TEST NO. TEST ~. DRY WT. L8S/CU.FT. DENSITY NO.

6-2-72 113 7-!,- , - STATION 3+50 - 2' LT OF 1:. 5.2 133.9 96.1 G

8'

6-2-72 11 4 91-' - STATION 1+00 ON 1:. OF CORE 6.2 135.9 97.5 G2

9 1

6-2-72 115 8'- STATION 1+00 - 3' RT OF 1:. 5.5 135.4 97.3 G

8t'
6-2-72 11 6 7'- STATION 3+00 - 3' LT OF 1:. 5.7 133.3 95.9 G

7t'
---- -
6-2-72 11 7 6'- STATION 5+00 ON 1:. OF CORE 6.2 135. 1 97 • 1 G

---- --
6-!,-1

--- ,--_.

6- 5-72 118 7'- STATION 1+00 - 2' RT OF 1:. 5.2 133.9 96.0 G
-----

7-!,- ,
i----'-.. -

__c;.

6-5-72 11 C) 6-'-- I - STATION 2+50 ON 1:. OF CORE 6.4 135.3 97.3 G:'

---------- 7'-_.

6-5-72 120 ~)-',- 1_ STATION 1]+00 - 3' LT OF 1:. 5.8 134.8 96.8 G
-

---_._---f--- ji~__
G- ~-72 __ 121 ~) ,_ STATION 6+50 - 4' RT OF 1:. 6.2 136.0 97.7 G4 ______

---~-_._-- - -

5~- I
------ ._-- ----- ------ -- f--.-.--..-- _._---
6- 5-72 122 ~) I _ STATION 1+00 - 12 I F\ T OF 1:. 6.3 137.6 98.9 G

----------- -- ---
5-" ,;,

PHOENIX

(002) 272·6048

FLAGSTAFF

(002) 774.4433

EL PASO

llllll) 772·3066

ALBUQUERQUE

(1l01l) 344-91140



FIELD DENSITY TEST DATA

I

1BJ SERGENT, HAUSI/INS & BECI.(WITH CONSULTING SOIL ANO ,OUNOAT'ON ENGIN[[RS

_' S 8 ; \ r . _"'A_T_E_R'_AL_S_T_E_ST_'N_G_E_N_GI_NE_E_R_S _

ENGINEERING ANALYSIS PHY5ICAL TESTING QUALITY CONTROL "ELD EXPLORATION

I

DA TE __6_-_1_5_-_7_2 _

PROJ ECT_--,S",-T.L.R,-,-",-U-",-C....l...T-"'U-'-'R-'=E'--'-N~o"--L-. _4-'-- JOB NO. __-=E..:...7.:::.2_--:4:.....:1 _

lO CA TI ON _-'F~O..:::U:...:N.:...T.:....:..:-A ..l-I..:...N=---.:H--,--,-I..::L...::L:...:S,,-,-,-....:...A:..:..R:...:...I.::.Z.o:0..:...N:..:..A-'---- _
8718 EAST McDoWELL ROAD

CLIE NT__T:..:..R:..:......:..'-=C.:..:.o:.-.-..:...I.:..:.N-e.T.:..:.E:..:..R-'----N_A_T_I'-O-'----N_A.:..:.L=-...,'----'-'_N_C---'-. ADD RESS_---=S--=C:..:..O:..:..T.;......:...T--=S_D_A--=.L--=E.2,_A_R--'-I_Z--'-O_N_A_8_5_2_5_7_

ARCH IT ECTIE NGI NEE R CON TRACTO R _

REQU ESTE D By R_O_G_E_R_T_u_L_K PE RFORM ED BY SHS!GDS

MATERIAL _

DATE OF DEPTH MOISTURE DRY " MAX CURVET ES T OF LOCATION CONTENT DENSITY DRY
T ES T NO. TEST ~, DRY WT. L BS:CU .FT. DENSITY NO.

6-5-72 123 5-~'- STATION 1+00 - 8' LT OF 1:. 5.0 138. 1 99.4 G

6'

6- 6-72 124 4'- STATION 5+50 - 3' RT OF 1:. 4.9 136.8 97.3 G

4-}' _.

6-6-72 125 4 1- STATION 3+50 - 5' LT OF 1:. 4.7 135. 1 97.0 G

----- -,. 4L
6- 6-72 126 4'- STATION 1+50 ON 1:. OF CORE 5.4 136.0 97.7 G

4-'-1
f-------- 2

6-6-72 127 3~'- STATION 5+00 - 7' RT OF 1:. 6.4 136.5 98.0 G--_. ._. --

4'_.
6- 6-72 128 3-'-'- STATION 3+00 .- 5' LT OF 1:. 5.8 135.0 97.0 G:~

----
4 1

----_.-

6-6-72 129 2.,', ,- STATION 5+50 - 3' RT OF 1:. 5.3 136.2 97.9 G

3'
f-.

6- 6-72 130 2'- STATION 3+50 - 3' LT OF 1:. 5.3 140.4 100.8 G
--- -
'l I Ir:. -.-,.

--_._-. r. _._-----
G- 6-72 131 2'- STATION 1+00 - 4' LT OF 1:. 5.9 137.0 98.4 G----- ------- ---_._--- ---- -

2J- I
- ;·2_._------ --_. ._--- -----

6-7-72 132 ·1 ,- STATION 0+50 - 2' LT OF 1:. 5.3 133.5 95.8 G------_..- ------ ------'-'-- -
1_1. ,.,

\ )

PHOENIX

(1102) 272.·(\040

FLAGSTAFF

(602) 774.4433

EL PASO

(lll!l) 772-3088

ALBUQUERQUE

(!l0!l) 344-9940



I
_~sI__S_E_R_G_E_N_T_,_H_A_U_S_K_I_N_S__&_B_E_C_K_W_IT_H ~_OA_NT_5EU_RLI_:IL_~G_T_SEO_; T_LI_:~_O_E~_~_:~_NEO_EAR_TS_IO_N _E_NG_IN_E_E_R_S _

81
ENGINEERING ANALYSIS PHYSICAL TESTING QUALITY CONTROL FIELD EXPLORATION

I

FIELD DENSITY TEST DATA DA TE __6_-_1_5_-_7_2 _

PROJ ECT__S_T_R_U_C_T_U_f\_E_~_Jo_._4 JO B NO. E_7_2_-_4_1 _

LO CA TI ON __F_O_U_N_T_/l_1_N_f-_II_L_L_S..:..,_A_R_'_Z_O_N_A -r;....."r-r;--,..~__:_:__._:;-:-r~--------r~----
8718 E/IST McDoWEll ROAD

TR I CO I NTERNAT I ONAl, INC. SCOTTSDALE AR f ZONA 85257CLlENT ADDRE SS ,'-- _

A RCH IT ECTIE NG INEE R CON T RAC TO R _

R EQU ESTE D By R_O_G_E_R_T_u_L_K PE RFORM ED By S=-.f-:....;'.=.BLI_G:....;D:....;S=-- _

MA T ER IA L _

DATE OF T ES T DEPTH MOISTURE DRY " MAX
CURVE IOF LOCATION CONTENT DENSITY DRY

T ES T NO. TEST ".DRYWT. LBSiCU.FT. DENSITY NO.

6-7-72 133 1 ,- STATION 2+50 - 5' RT OF t 5.5 134.2 96.5 G

1...!.. r
-:>

6-7-72 134 1
,_

STATION 5+00 - 3' LT OF rt. 6.5 134.0 96.2 G

1~ I

6-8-72 135 0-6" STATION 1+50 - 2' RT OF rt. 5.8 139.5 100.2 G

6-8-72 136 0-6 11
STATION 3+50 ON rt. OF COR E 5.5 137.2 98.7 G

1----

6-8-72 137 0-6" STATION 5+50 - 3' RT OF rt. 6.2 137.5 98.8 G

-- --

1--.- _.

---

1--------

1--- -- ---

---_._---1---l-----

-- --- ----_. ----- ---

------ ._- ------ _.- f----------- --

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

rt-(

PHOENIX

((\02) 272·(\840

FLAGSTAFF

(tl02) 774.4433

EL PASO

(Ill!!) 772·3000

ALDUQUERQUE

(!!O!!) 344-\)940



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

PROJ ECT S_T_R_U_C_T_U_R_E_N_o_o_4 JOB NO._-=E...;..7...:;2:--_4:-1 _

I ,. . : ., ;
i; ; ;

:
; i i I iI , .,

1 .1
1 I

,
" t ~I :. ; :
.,

it:.. . ,
."

.~ .. .- tt. , ,.. ,-
I

illll t!! lWU1!
I! j +HI-+-IHl rl. 1• ~H-
I I '1' II" '11'j ;, ! ~;: : ' : t :

;:1: :::1 ""j'Wt:11:. , .• II·· j IJ.. .
I. • j t..i1J .. I •

.• ,. "I" 1, I:, '1' I'l"1 I l 0,1 ••

'''I ,·1· ·1I'1··i1'0' "" fll' •• I

.1,.

.i .•

:r;:
. '"....
.. ; .

.1 ••
0.1,

.........

Illi f ill! 11'1 1 It II '1 11 1 I::: ;'1" ,II',' il:J'~111"jill~'1 '1:;1 ;:;;~!:'f:! :::;:1: 1,: Il!:!!ll! :1:1 ,:,
I, I' . : I,! "II '1"' 1 'I •. I ' '" '" 'II ... ., 1 1'" " ." 1 "J" ~I"l ., I ' , ,I' tit; t: . I :.J...Ll • I' t ~ !' I '" I •• , I ,. W . t I' • j I'" I' I' I • '. I., I j ••

h++4-~.....,1 n1-7;-r-!-;f .. j I -1-~- ~~ ;·11 t-r:-: ;r~ ~I -;~-;-: :-:-~-:- . t'l r:-:-I~-:~ t I r:-+--~rr -:7:1 "III ;11' '" 'II. 11'11.1. I .. , 'I" ,11'1'111".1., .. , ...... 1,,1.1 .. '"1111" ', .. 1.... I ,"'" " I .. • "II' " .1·, I I· .... I", , .. I I'· I""" 'I I'" , .• '·1;, I, ";' ... . ,. .. ":-. , .... ~-+lli'". j+'" , ,. '':'';': " • 1 ,. ':-'" •• •I I .,.. • .

Illf I 'Iii !. ~: :.'; ::: I ' ! : :: I:'. ::: ~ : I : ~ :: I II; l :::: :2Q:!:I : • I: ::Til::: It; . ~ I;: I :!.; :!!;

i
l~1 ·111 II., "I. '1" .1" , •• "., ",' , •• " 1. ;~:I'"'1i7''' , I .

t " ." ':4~' :_~.L·~ , .. ·t ~~. ':":':':'':':':': ::....: .;:: 11-:-T'il~ "..:.:-;..:.:....:.
If' . ! I !. ,', I I" I •••• I I •• " • •••• t I, If" •• • "'" • I ., .,., • t· ,... • II. : i i;

ll!::l I~!; :::; ::1 ;~:: :::; ;';; ;1.: ,. I ,.it ... ," .::: :::: !::: ;::: ':;: :,;: .. 1.13 6 1. I •• I •••. ,.,. • .. ,... .,.. ,.,. . ........~., .,.. ".. . " .,. . •. .... .••. I., ~ .•..

. Iql' :,:,'1:;: :,:; I:;. :::: :::;7 " .. :::: :;:: :::J:;:~I:;:: ;::: I::: ::i; Iii: ;::j :;1: i;;;

t '·1 :! .::' :r :: ::;: !<<: ,;:: ::,; ::': :;;-;. ;~;~;~ :::: ~ :: :::; <:~ -:-:-;, ::;: :::; ~S ~f.~}f
1 :1 !II! :,':1 :,"1: ::1: :;:/~:: :!i: :r:,' :::.1,;.;; ':1' ;!~R'l;: I::: '.:; ::r: "1' .1,. '1 1" .1.,:J t; 11.1 , •. j.... 'y' ",. ::~; 1.'1 •• :. ,. I·,· ••••• , • ft ...... 1 •• ~:.: ;;1:;.: ::t~

U til":! tr.'~ .. ,.. " ., .. II' .". .. , ~:-:- .. 7: . -. ""1 "11 , ill! 7 tH
~ I~::; :::; :;:; 4~6:::: ,,,I ::~: *i~~~~.:~~ :~: :~~~~;~+4~~~ :::: :;;: ~:::~.:!l~l:;.' :;:: .','
-l ,II' .. ,I , .. , ./ ',I .. 1.. t: 11:: :;!: !!;: . :: .1, .. ·1, .. ·1;:;, :;\ ... t,,·, .... ;ii; ;!l:
~ 134 $;I1 'I'::: ;;;;V:: Ii:; :1:: :!:: iii; il:: I::: i;ii '.:' I::: .;;; ;:;! ;;ii ;;;;I~;;~; :1;; ii;; j:;l;i;
Vi , .. '::';/'1;:;: .. ,. ., .... ~.:.:-:~=-~ d~[~:::: ~ : :.:: .:.: :~t+
~ J if ti:: 1::lt:t' i::. ::i: ~~!: ;1:: ~~~~ :!;: .. ,. I'" ;;:: i~~: ::r: :::: ::::i\::~ ~t~~ ;:;: :i~: :I!;

~ ~tW~:4 :::; :!:. ~~~~; ::i; ,." :.':,::.':.: ~~::'" ... , .. 1,',['.: prIT: :.:: :::., :.. ; :~: :~;! ~;~i ;:i;';;I:
o :;::70 :::::1 .. I G1S ::::1:;;\ I:::

130 .; 0' '" I .,., ., " :: : : t!::: .... , .• ; i 1\"
i ,; !'Il i ;::: "" .... . .. 1 •••••.•'1.··.·.·. . ... :1:'1:;" ::1'
• I t 4 ~ .... ~ -1" I I ' I • • • , • I • •. -'.' .,. .•

1.1 tj I: t; :1:: :: I: !:!: ::!:
j . I" ; I : ;

4 5 6 7 8 9

MOISTURE CONTENT - % DRY WEIGHT

OPTIMUM MAXIMUM DRYMOiSTURE TEST TEST LAB
OJRVE SOURCE Ct>lTENT DENSITY DESIGN A TION METHOD NO.

... DRY WI LOS/CU. FT•

CENTER R I DG E ASTM 72 -41 -
B 0-3 I & 3'-5 1 608 13603 01557 0 2 & 3

MOISTUR E·DENSITY RELATIONSHIP TEST METHOD DATA

AASHO T99·61 and ASTM [) 698-661 (Standard Proctor)

MOLD NO.OF OLOWSPER HAMMER HEIGHT OF COMPACT'VE EFFORTMETHOD MATERIAL
OIW[TER H(IGHT LAYERS LAYER WEIGHT FALL FT. LOs/CU. FT.

A
1----

~. , L ns.... ." o4.!'O .. 3 2' 12' • 12. 31 ~

B ... 6" ... ~A" 3 ," ~ .~ L ns. 1 Z .. 12.317

C -3/ .. ." 4. ~A" 3 Z~ ~ .~ Las. 12" I Z. 37 ~

D ·31 .. 6" •. ~8" 3 ~6 ~L5 LUS. t Zoo 12.317

AASHO 1180·61 and ASTM 1557·66T (Modof;ed P,octor)

METHOD
MOLD NO.OF £lLOWSPER HAMMEH HEIGHTOF COMPACTIVE EFFORTIo4ATEHIAL

D' ....... [TEIl HEIGHT LAYERS LAY[R WEIGHT FALL FT.LBS'CU.FT.

A ... ." .c ~R" 5 ~~ 10.0 LnS. '8" ~~.2~O

" ... ~" .. !'le" ~ ~(, 10.0 LIlS. 18' • ~~.oeo---
c ·3' .. ." ~ .. ~ ,~ 10.0 1. 05. 18" !'lO.Z~O1--._-
D • ~I '" 0" 4.!'l8 " ~ ~6 IO.0LU~. I IS" !\. 5. 080

SERGENT. HI\USKINS & BECKWITH
(O... l1t1'· ... O 10''- "hO 'I'U"OA"O.,. '''0'''''''_
..... " •• 1' • "' •• n.' .. ~, • .., 'In



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

PROJ EeT 5_T_f!_U_C_T_U_R_E_N_o_._4 JOB NO.__E;....7_2_-_4_' _

MOISTURE CONTENT - % DRY WEIGHT

OPTiMUM MAXIMUM DRY TEST TESTMOISTURE LAB
CURVE SOURCE CONTENT DENSITY DESIGNATION METHOD NO.

.. DRYWT. LBS.lCU. FT•

[XU,VAT ION AREA
~r~~7E \"j EST OF WASH 7.0 '33.7 D 72-41-8

-
MOISTURE-DENSITY RELATIONSHIP TEST METHOD DATA

-- --_.~

AASHO T99-61 and ASTM () 69R-66T (Slan~O'd Proctor)
-

MOLD NO.OF GLOWsPER HAMMER HEIGHT OF COMPACTIVE EFFORT
METHOD MATERIAL

OIM."ETER HEIGHT LAY EnS LAYER WEIGHT FALL FT. LOs/CU. FT.
--

~. 5 l. ns.A -.. ." 4. S B" 3 25 12 .. 12. 37 ~----- ----- ---- -----
n -N' fl" • ~ n" 3 ~H\ ~.~ L us. 12" , 2.31 7

---- ---
C -3' .. ." 4. ~ 9" 3 ~~ 5.5 L £15. , 2" 1 2, 31 ~--"---_.
D ·3/ .. 0" .... ~O .. 3 5" 5- 5 L ns. 12' • 12.3 17

AASHO T 180-61 and ASTM 1557-66T (Modifiod Proctor)
----- , ~-

MOLD NO.Of- BLOWS PER HAMMER HEIGHT OF COMPACTIVE EFFORTMET/IOD MATERIAL
Dl..,...4fTfR HEIGIH LA YE RS LAYER WEIGHT FALL FT.LOS/CU.FT.---- ----- --'--- f--.. -.. ." "'. ~f\" 5 25 10,0 L ns. , 8" ~6.2~O---_.- ------ _._------- ---t--

n ·N' 0" • ~tJ ., 5 5(, 10.0 LOS. 1 6" ~~.960---_.- ----_._--- --'-- --_.- ---
C .:'\ I.- 4" 4. ~,8 ' • 5 15

'-1-'0.0 LOS, 16' • ~O.2' !lO- ----- ----- --
D - 3/ • 0" ".56 .. 5 ~O 10. a L DS. '8 .. 5~.g66--

SERGENT, HAUSKINS & BECf<WITH
,-" .. "., ""'n ,o,~ ""CI ." ·"I",,·+n.. ,,~o,,·., .. ,

, .",. ~ ~ - • I" ., •



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS

PROJ ECT S_T_fl_U_C_T_U_R_E_N_o_,_4 JOB NO._--=E:....;7_2_-_4~1 _
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MOISTURE CONTENT - % DRY WEIGHT

OPTIMUM MAXIMUM DRYMOISTURE TEST TEST LAB
CURVE SOURCE Ct-.. TENT DENS/TY DESIGN A TION METHOD NO.% DRY wT. LBS.'-CU. FT.

WASH A f, E A ASTM
F vIE S T OF DAM 7.5 133.8 D1557 D 72-41-9

MOISTURE-DENSITY RELATIONSHIP TEST METHOD DATA

AASHO T99-61 and ASHI D 6?A-661 (Standard Proctor)
--- -- ------,-_.-

MOLD NO.Or [lLOWSPER HAMMER HEIGHT OF COMPACTIVE EFFORTMETHOD MATEIHAL ----~---
OIA/.l[T(R tI( IGHT LAYCHS LAYER Wr..lt,HT rALL FT. LlIYCU. FT._._-- _. .-1----... ... ." 4. ~O" 3 2' ,. , LOS. 12 " 1 2. 37 ~

U ... 0" 4. '56" J '0 3.3 LOS. 12 .. 12. J' 1----
C .;\ '4 ." 4. ~R It J 23 , ., L 1\5. 1 Z .. 1 Z. J 15

D -3 / 4 0" 4.:'18 " 3 '" ,. , L [\5. 12" 12.311

AASHO T 180-6 \ and ASTM 1557-661 (Modil;~d Proctor)
..

MOLD NO.OF OLOWSPER HAMMER HCIGHTOF COMPAC TIVE EFFORT"'ETHOD MATERIAL
OI.AA~ [T(R H(IGHf LA YENS LAYER WEIGHT FALL FT. L BS/CU. FT.--.. .". ." • ~A " , 2'5 10.0 L 1'5. '0' • !!l6.250------ ..,. -.. 0" • ~8 ,. ,

'" 10 0 L f\ S. 18" ~ ~. 9 A Ci----- ----- ---_..- _.
C . J 14 ." 4. !'d3"

~--
<, 10.0 L rl':•. 16' , !'> 6. 2 ~O

f---- ..
0 . ~'. 0" 4. ~8" , '0 , a. f) L US. 16' , 5 ~. g 8 ft--

SERGENT, HAUSKINS & BECKWITH
('(\.... ~Il ""410'1.. ...... 0 "('>\1"'0""0" '.oQ''''' ••

, . .' ... ,,,



SUMMARY OF MOISTURE DENSITY RELATIONSHIP TESTS
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MOISTURE CONTENT - % DRY WE IGHT

OPTIMUM MAXIMUM DRY TESTMOISTURE TEST LA8
CURVE SOURCE CCt<T(~T DENS/TY DESIGN A TION METHOD NO.

"/, ORY WT. LSS/CU. FT.

BORROW PIT WE S T OF ASTM
G OMI 2'-5' 6.0 139.2 01557 C 72 -41 -10

MOISTUI~[-DENSITY RELATIONSHIP TEST METHOD DATA

AASHO 199·61 and ASTM D698·66T (Standa,d Proctor)
--

MOLD NO.OF 8LOWSPER HAMMER HEIGHT OF COMPACTIVE EFFORTMETHOD MA TERIAL
DJAMET[R H[IGHT LAY ERS LAYER WEIGHT FALL FT. LOS/CU. FT.

- ----- -------- f---.--
A -'4 ." • ~8" 3 2' 0 , L ns. 12" 1 2.375- -

" .• 4 Goo 4. ~ 6" 3 '6 5.5 l. [\ 5, 12" 12.317

C • 3 1 .. ." 4. '5 a" 3 2' 0 , L [15 . 1.2 .. 12. 31 ~

0 ·3/ .. ~" •.i, 5B" 3 00 0.0 L 1:'5. 12" 1 2,311

AASHO T 180·61 and ASHI 1557-66T (Madiliod Proctor)
.'-r--- -

MOLD NO.OF OLOWSPER HAMMER HEIGHTOF COMPACTIVE EFFORTMETHOD MATERIAL 1------
[)l"~,.tT[R HflGHT LAY ERS l.AYER WEIGHT FALL FT. LE1S'CU. FT.

--r-.~------ -----... ... ." 4. ~8" 0 20 10.0 L 1\5. 'A .. t50.2 ~O--- ------ ---~-- --_.-._-- --------_. f----.-----.,. ... ("I" 4. ~O " , '0 , 0.0 L[IS , 8" ~!S. Qa 6--- ---_.
C • J / <ill ." 4 !-8 .. 0 7' 10,0 L 1\5. 16" '50, 2 ~O._.
0 ·3/ .. 0" ".58 .. , '0 10.0 L (\$. 16' , '5!'>. ~ e l'\

I

-fEfJ
I

S[RGENT, HAUSKINS & GECKWITH

CO'./'IH "''''0 I()'\, " .. 0 'ou"o""o", .""u'""",
_O''''llII • .l"QI'''''' • 'l ,. .... 1)



TABULATION TEST RESULTS

Job No. _--=E:....:.7-'2=---_4_1 _ Date _

Client: Project S=--T_R_U_C_T_U_R_E_N_o--.:....._4 _

FOUNTAIN HILLS, ARIZONA

Material _

Source

I-'ClLE UNIFIED SIEVE ANALYSIS - ACCUM. % PASSING LAB.
NO. LOCAT ION DEPTH

CLASS. LL PI
NO.200 100 40 16 10 4 1/4 3/8 3~ 1 11/2 2

DOZER I RENef-'

IsOUTH RIDGE 0-4 ' SM NP 42 51 61 71 77 88 90 93 96 96 100 72-41-1

CE tn ER RID G E 0-3 I SM-SC 22 3 16 19 25 36 52 79 85 89 93 94 95 96 72-41-2

CE t~T E R RIDGE 3 1+ SM-SC 25 6 42 49 58 70 76 90 93 96 98 100 72-41-3

..JORT H RIDGE CL 44 27 81 85 88 90 91 94 94 95 98 100 72-41 -4
CUTOFF TREN H
tl EAR As UT tl, E: T NP 25 28 32 37 42 51 56 63 77 84 92 100 72-41 -::;

P. REA vi EST

OF DAr~ 20 25 34 50 59 76 82 86 92 95 98 99 72-41-9
aORROvl PI T
,I EST OF DAtI, 2'-5 1 NP 22 27 35 48 57 74 80 83 90 92 93 95 17 2 -41 -1 0

SERGENT, HAUSKINS & BECKWITH



eLI ENT__T_R_I_C_O_'_N_T_E_R_N_A_T_'_O_N_A_L--,-'_'_N_C_o _

I

IEJ SERGENT, HAUSKINS & BECKWITH CONSULTING SOIL ANO FOUNDATION ENGINEERS

_' S B I M_A_T_E_RI_AL_S_T_E_ST_I_NG_EN_G_IN_E_ER_S _

ENC;INE£RINC; ANALYSIS PHYSICAL T£STINC; QUALITY CONTROL FIELD EXPLORATION

I

REPORT ON LABORATORY TESTS
DA TE _

PROJ ECT -""S...c.T..:..:R-::::Uc...;;C'-'T.....::U:c..:.R.:.-:E"---'Nc..:..::::..o..=...o-----'4 JO B NO.__-=E...:...7-=2:....-_4:....1__

LOCATION FOUNTA IN HILLS, AR I ZONA LAB NO. _

8718 EAST McDoWELL ROAD

ADD RESS__S_C_O_T_T_S_D_A_L_E--,,_A_R_I_Z_O_N_A_8_5_2_5_7__

SOURCE OF SAMP LE _

MATE RIAL SAMPLED BY _

SUBMITTED BY REQUESTED BY _

TESTED DATE RECEIVED _

TEST RESULTS

FIELD DENSITY

CHECK POINT CURVE

C (COARSE ROCK & SAND)

D (SANDY GRAVEL)

MAXIMUM DENSITY

142.2

137.0

PHOENIX

(002) 272·0848

FLAGSTAFF
(002) 774·4433

EL PASO
(Illt'l) 772·3088

ALBUQUERQUE
(505) 344·g1l40



TESTS

ON

CONCRETE CYLINDERS



!i\..\ fTlT.:,J:i -lLT J.Ll-OJo.. l.i .1 j rrestiJ ig' LalJoratories
A Dil'ision of f\ & D Fnr; {',:cring /1 HOCWICS, fnc,

B17 West Madi~on Phoenix. AriLcIl3 85007 Telephone 254-6181

For: Sergent, ll<:lUskins &. BecJn-lith
39~O We~t Clarendon
Phoenix, Arizona 85019

Date:

June 15, 1972

Hay 25, 1972

Received:

Sut'rnitted by:

Contractor:

Cuncrete Co,:

Truck No.:

5-19-72

TRIeD International Inc.

Union Rock &Materials

336

Projec t:

Address of Project:

Source of SJmple:

Mix:

Admix:

Batch Size:

Fountain Hills - Structure (f4

I,lest Head"Jall of
Outlet Pipe

City Class "A"

7~ cu. yds.

Ticket No.: 02-090flLf---------

Time in r."ixcr:

W~ter Added:

Time Sampled: 2:30 PH

RErORT OF CONCRETE CYLlf\!DER TESTS

Lob. No. lden'. No. Slun1p (In) Dole /.Iode C.1tc Tested ..\gc (DcysJ lbs./sq. in.

Set 17

604 5-18-72 5-25-72 7 2330

605 5-18-72 6-15-72 28 3530

.
606 5-18-72 Hold Hold

,
.~--~ - .--

Respectfully submitted,

ATL TESTING LABOflATORIES

Ric h i1 reI lI, l\ c 1 son



rl-'c~::; ti I \g Lcll)oratories

817 West Madison

A lJillisioll 01 R&D Enf'.;J(·cring /l swcia[cs, inc.

Phoenix, Ariza,:a 85007 Telephone 254-6181

For: Scrp;ent, H<1uskiilS & Jcckl.Jith
3940 \Jest Clarendo:1
Phoenix, Arizoil3 85019

Reccivcd: 5-9-72

June 5, 1972
Date: May 15, 1972

Project: Fountain Hills - Structure #4

Su bl2:.it ted b-,Ye-:__s_a_!l'_,e, S_\\_'i_r_ld_l_c A_d_d_re_s_s_°_f_P_r_°-'-jc_'c_t_: _

Contr~ctor:

Arch.jEngr.:

Concrete Co.:

Truck No.:

Ticket No.:

Time in Mixer:

Trieo International Inc.

Union Rock & l~teri3ls

342

02-08697

Source of Sample:

/y', ix:

Admix:

Batch Size:

Water Added:

Time SJmpJed:

Outlet Pipe Gradle

2500

91 cu. yds.

12:05 PH

R[PORT OF COf\2CliETE CYLINDEn TESTS

Lob. t~o. ldcnl. No. Siuma lin.) Dote ,I..,\acc Date Tc~ted Age (Doys) Ibs.lsq. in.

Set 15

497 6~ 5-08-72 5-15-72 7 1940

f l 9S 61~ 5-08-72 6-05-72 28 2740-2

499 61 5-08-72 Hold Hold discarded)
6-5-72

Respectfully submitted,

ATL TESTING LAGORATORIES

Richard H. Nelson
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"j;
I~':'

/~_-=-_-=:Io::::o::a::::z:_}-:..
State of Arizona

DEPARTMENT OF WATER RESOURCES

..",:' .
. ' ..~- ..

:::::s £

LICENSE OF APPROVAL
Pursuant to Title 45 - Waters, Chapter 6, Article 1, of the Arizona Revised Statutes, the DIRECI'OR,
Departmenl ofWater Resources issues rhis License ofApproval to:

Authorizing the use of: FOUNTAIN WILLS 14 Dam and Reservoir, Fz1e Nwnher: 07.33

Locared in Section 10 , Twp. ~ , Rge. 6E. , G. &: S.R. B. &: M., IWlll:a>A County,
Slate ofArizona, 10 impowui water in accordance with and subject to the following conditions:

1) Use ~all be only as a flood retarding structure, liaited to t~rary

storage during periods of flooding.

Z) TelIl'Orary fen= fabric which croues the emergency spillway wll be

attached to the fence poles no sooner t~ two ~. prior to the football game.

3) T~riilry fence fabric which croues the emergency spillway shall be

removed frOlll the fence poles no later~ two hours aft", the game is over.

Witness my hand and seal ofthe Arizona Department ofWater
Resources

This License of Approval supersedes every previous consent
for use issued 1:Jy the State ofArizona relative to said dam and
reservoir.

um;a12 '~t_,

Herb Dishlip, ~ireetor
Surface Water Division

, 1995



State of Arizona

DEPARTMENT OF WATER RESOURCES

LICENSE OFAPPRO ~L

Pursuanl 10 Tille 45-Walers, ClJaplfJr 8, Anlcle I, of l!7e Arizo/la Revised Slalules, Ille DIRECTOR, Depanmenl of Waler

Resources issues IlJls Lkense ofApproval10: TQi.JN OF FOUNTAI N III LLS

Aul!7orizlilf}l!7e use 0(' fOUNTAIN IIILLS #4 Dam andReselYolr, Ale Number: 07.33

Localed ill Seclio/} 10 , Twp. 3N , Rge. 6E , G. & S.R. B. & M, MARICOPA Counly, Slale ofArizona,

10 Impoufld waler in accordance willJ andsubjecl 10 IlJe followli7£l lerms a/ldcol7difions:

Use shall be only as a flood retarding structure, limited to terrporary

storage during periods of flood and for such additional time as may be required

to completely evacuate the floodHaters through the outlet conduits

Wilness my Ilandandseal01Ille Arizona DepanmenlofWaler Resources

TillS License ofApprovalsupersedes evetyprevious consenl for use Issued

by IlJe Siale ofArizona relalive 10 sakidam andreselVoir.

720th d~OI ~)

CO~:~ -?--L---a--.~~_G--e.-<: _ ..:-" .,- "

C. Laurence rlse, P.E. No. 9528
Deputy Director, Engineering

IlJls





Witness my hand and tlJe seal of the Arizona

Water Commission of the State of Arizona this

This license of approval supersedes every previous consent for lISe issued by the State

of Arizona relative to said dam and resen'otr.

STATE WATER ENGINEER

13th d f December 73_____ ay 0 _ _ _ _ , 19_. __ .

State of Al'izona
OFFICE OF THE STATE WATER ENGINEER

Supervision of Safety of Dams

License of Approval
Pursllant to Chr.ptt:r 3, Title 45 (Waters), of the Arizona Revised Statlltes, the STATE WATER El\-GINEER has found that

the ,.J;'()T:,mr·~J}~LI:U;J:.,r,,$ RA.~·L#~.. __ __ Dam and Reservoir, State Application Number _:7.~.3.} _._ _, located in

_~Y~.~.1J~J~ tD-.~.. .:f~9.9.~._.~~.t~.:r:!? ..~~_:r:~_~gh __ :t:;_~~ __ .~~.~~_~.~ c:~~_<?:~.~_~_~ . _ _.. _. .. _. ._. ~_. __ _ __ . __

water; and the use of said dam and rese1'uoir to impound water in accordcmce with and subject to the following terms and conditions is hereby

Sec. .1Q , Tp. 3~ .. ._, R.ESJL __ , G. & S. R. B & M, J~~!J~9.P.~ __ .. _ _ _ _.. County, State of Ari::;ona, are safe to impound

I
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VOLUME II

COMPUTER CALCULATIONS

FOR

HYDROLOGY &HYDRAULIC

STRUCTURE NO. 4



1
HYDROLOGY PROGRAM FOR IBM 1130 - DATED JULY. 1971

FOUNTAIN HILLS STRUCTURE NUMBER _
EXECUTIVE CONTROL CARD OPERATION LIST

TR-20 ROUTING.

FOUNTAIN HILLS STRUCTURE NUMBER _

-----_. -------

i C TABLE VELOCITY INCREMENT::: 0.200
I
\_8 O. 00 a 0 0. 080 0 0_.18_00_·__0_~25.0_0 0-".3.20n,,- '-- ----.

8 0.3700 0._100 0._500 0._900 0.5100
8 0.5_00 0.5700 0.5900 0.6100 0.6300

,_8 0.6500 0.6600 0_.61_00 0_. 6_90_0 0...]0 0_"-0 _
1 8 0.7100 0.7200 0.7300 0.1'+00 0.7500i 8 0.7600 0.7700 0.7700 0.7800 0.7900
,--_8 a•7900 0.8 a00 0.810 0 0_. 81 0 0 0 • 8200 _

8 0.8200 0.8300 0.8300 0.8400 O.B_OO
8 0.8400 0.8500 0.8500 0.8600 0,8600

. 8 0.8600 0.860 0 0, ~17Q_O .O__.1:\ 700 0.8700 -"

]' 8 0.8800 0.8800 0.8800 0.8900 0.8900
, 8 0.8900 0.8900 0.8900 0.8900 0.9000
L_8 0_.90 a0 0.9000 0.90 00_' 0. 90 00 0.910 0 _

8 0.9100 0.9100 0.9100 0.9100 0.9100
8 0.9200 0.9200 0.9200 0.9200 0.9200

._.8 0.92.00 0 •.9.200 '1 ._':;I2Q_0 0 • ..2:3_00 0._..2300
I 9 ENOTBL

LCRO_SS_SE_~LI_O_~_N..Q---'_..J 1 0R..i\1 NAGE __i\f\E_iU~ J-_. 0..0'- _

ELEVATION DISCHARGE END AREA
2165.0 a0 0.0 0 00 0._0 00 Q _

2167.000_ 1860.0002 30.0000
2169.0004 3030.0004 130.0000

_ 8

l 8
, 8
!-..9....E..t-JDTBL _

. CROSS SECTION NO. 12 DRAINAGE AREA ::: 1.00

I
I
I 8L8_
t 8

9 ENDTBL

.-------------------- - - _. - ...._-------------_.._--_.._._-----------------------------------------'
ELEVATION DISCHARGE END AREA
1970.0002 0.0000 0.0000

_ 1972.0002 315.0000 '1..0.0 000
197_.0002 2500.000_ 200.0000

13

1c.:4'---__,Oll..t1I_t-J AG.L..A8J:A ::: _)--'_Q..o'-- _

----------_.-"--- -----------------_..-
DRAINAGE AREA::: 1.00SECTION NO.ICROSS

L___ _ ELEVAnON 01 SCHARGE END AREA:- -.
' 8 2225.-000- 0.0000----0:-0006
, 8 2227.000_ 1860.0002 30.0000
'_13 .-c-=--c- -"222'!.QQ..Q'±..__39~0. 0 Q_O':!__1&Q.....Q..9J""JO'-- ...
; 9 ENOTBL
I
!_CR9..sL~U:_CJl...QILN.9_.

, 8
'--8

I 8
'-

ELEVATION DISCHARGE END AREA
____________1970.0002 0.0 a a 0 ..9..&Q_O_O

1972. 0002------390 '-00 00 40.00 a0:----------------------------------------"
197_.0002 3100.000_ 200.0000

------------ ---_.._--_.._--

0000'01



.9 ENDTBl

CROSS SECTION NO. 15 DRAINAGE AREA = 1.00

1.00

ELEVATION DISCHARGE END AREA·
8 1970.0002 0.0000 0.0000

_8'-- 1972.00o2__.340 •.000.0 'I.Q.Jto..0.o

i 8 1974.0002 2700.0004 200.0000
9 ENDTBl

I'------_._----------
CROSS SECTION NO. 16 DRAINAGE AREA =

________.ElEVI\TION__ DISCH!lRGL..-EJiD._I\..~E.A, _
1814.0002 0.0000 0.0000
1816.0002 265.0000 40.0000
1818 •.0002._ 210 0.00011__200.•..0.0 QO. _

! 8
; 8
I 8
'-'9 ·ENDTBl

_ . ..--1

ELEVATION DISCHARGE END AREA
i__8.. 2120.00 04 O. 0000 .-0.0 00 0 . -'-_. -..

8 2121.0004 1007.0001 73.0000
8 2122.0004 3245.0004 152;0000
8 --'2124. 0004 _10 6.~Q.• OQ..13 ?;.~.!l....0.0...Q. a

1-~·-ENDTBl
I
I

u:.RO_SS_S.E_CTION..liO....--2..2 DBAINA.G.LA.B~A_==__.h1l0'__ _

.CROSS. SE.C.Il..OJ'LN.!:L0.-..2.L__.DRI\INAGC!\BEIL.,=- __ ...1.• 00,,- _

i

ELEVATION DISCHARGE END AREA
8 .1890.0002 . 0.00.00 0... OOll.O'- -'

, 8 1891.0002 1133.0002 93.0000
! 8 1892.0002 3633.0004 192.0000
L.1l "-=-=-=-=-=:-c- 18'jl4. 00.02_),],809. Q01.2-.1.Ul..Q'z... Q0 t9<.- . ~

. 9 ENDTBl

~- :.C.1tQs..LSE.cnOJL.N.Q.o.......Y-.3..-.-l1RAINAGE.AREfL=__..1. •.0.0
1

I
i ELEVATION DISCHARGE END AREA1-1\ 2190 • .0004 ..0.0000 .0.0.000

8 2191.0004 736.0001 43.0000
I 8 2192.0004 2402.0004 92.0000
_9-.J;_r-·H)TBl~ .._. .__ . . _

I CROSS SECTION NO. :>4
I

DRAINAGE AREA = 1.00

ELEVATION DISCHARGE END AREA
8 1890.0002 0.0000 0.0000
8 1891.0002 __.835 •.0 00 1 63.00 OO'-- • --J

I 8 1892.0002 2617.0004 132.0000
! 8 1894.0002 8628.0019 288.0000
L.....LEJ:1Q16 1,. . _

CROSS SECTION NO. :>5 DRAINAGE AREA = 1.00

ElEVATIO-N--DI-S-C-H-AR=GE=--~E=N~D::-A::-:R;:-:E=A:---------....,....--------------------------------'

1890.0002 0.0000 0.00008
L- _

000002



8
8
8
9 ENDTBl

1891.0002
1892.0002
1894.0002

1156.0002
3534.0004

11456.0019

106.0000
212.0000
448.0000

CROSS SECTION NO. ~6 DRAINAGE AREA = 1.00

ELEVATION DISCHARGE END AREA
1784.0002 0.0000 0.0000
1785.0002 _1156. 000~.0.6.0000 ----.,.

1786.0U02 3534.0004 212.0000
1788.0002 11456.0019 448.0000

ELi\ii\iioN---OISCHAR-GE:---EN-D--A-R-E-A----------------------------------------,;

, 8 2000.0002 0.0000 0.0000 j
_8,_______ 200 1. 0 0 02 879.• ,O_Q.QJ.. ~,Q900"-__________________________ j

II 8 2002.0002 2866.0004 92.0000
8 2004.0002 9675.0019 208.0000

~ __'LENDIe...L _

DRAINAGE AREA =

1

~ 8
'_8 _

8
8

,__~LaJ.D_lTDA..l _

; CROSS SECTION NO. '1 1.00

CROSS SECTION NO. ~8 DRAINAGE AREA = 1.00

DRAINAGE AREA = 1.00

f--------------ELXVATION'-DIS'CHARGE END AREA

: 8 1784.0002 0.0000 0.0000
: __ 8 1785. aa02 709. 00 01__E~. 000 0'-- ---,
, 8 1786.0002 2290.0004 132.0000

8 1788.0002 7549.0009 288.0000
'_....3_,EHDle....l~ _
I
I CROSS SECTION NO. 29

1.00DRAINAGE AREA =

ELEVATION DISCHARGE END AREA
8 1940.0002 0.0000 0.0000
8 .,1941. 0002 __.733. 0001 4.3 •.0000, --'

: 8 19'+2,0002 2390.0004 92.0000
: 8 1944.0002 8069.0009 208.0000
. ,9,_EJoJDTBl~ _

CROSS SECTION NO. 30

1.00DRAINAGE AREA =31

! ELE'iATloN'-Oi"SCHAR'G:-:E:;----;::E-.--:Nc:-O-A:-cR:::-:E=-A:--------------------------------------....:;

! 8 1784.0002 0.0000 0.0000
: 8 1785.0002 673.0001 63.0000
'--'8 1786. 0002--2173'. 0004--1-32.0000

8 1788.0002 716'+.0009 288.0000
:.-2..EN-'-'D""T'-'B"'l'-- _

ICROSS SECTION NO.

8
81-8-------

, 8

ELEVATION DISCHARGE END AREA
1784.0002 0.0000 0.0000
1785.0002 673.0001 63.0000
1786. oooi--2173.-00-04---132.0000:---------------------------------------~

1788.0002 7164.0009 288.0000

OQ0003



'3 ENDTBl

CROSS SECTION NO. 32 DRAINAGE AREA = 1.00

ELEVATION DISCHARGE END AREA
8 1784.0002 0.0000 0.0000

_8 1785.0002 __ 673.0.001___6.3 .• 0000
8 1786.0002 2173.000'+ 132.0000
8 1788.0002 716'+.·0009 288.0000

'--9_END..IBl

CROSS SECTION NO. 33 DRAINAGE AREA = 1.00-_..-_ .•. _.
ELEVATION DISCHARGE END AREA

8 1725.0002 0.0000 0.0000
.8 1726. 0002 .__389. 0000..___'+3.• 0000
8 1727.0002 1270.0002 92.0000
8 1729.0002 '+283.0009 208.0000

_ <:l....QmJ:.e..l --_..- -------_._-_.

1 CROSS SECTION NO. 3'+ DRAINAGE AREA = 1.00
..__ .__._---- ._----_..-----

ELEVATION DISCHARGE END AREA
8 1795.0002 0.0000 0.0000

-§ 17%. 0002__.'+8'+ •. 0 a00__ 53.• _0.0QQ
I 8 1797.0002 1566.0002 112.0000I

: 8 1799.0002 5211.0009 2'+8.0000
l_9 ..Ef<JDTBl -. ~--- -----_.

! CROSS SECTION NO. 35 DRAINAGE AREA = 1.00,
------ - ..-"--- -"

l ELEVATION DISCHARGE END AREA, 8 1795.0002 0.0000 0.0000
!__8 1796. aa02__.623. ()O a1___'+_3_•.0 00 0_

8 1797.0002 2033.0002 92.0000
8 1799.0002 6859.0009 208.0000

- __9_E..NDJBl - ------.-----

j CROSS SECTION NO. 36 DRAINAGE AREA = 1.00
I

ELEVATION DISCHARGE END AREA
8 1795.0002 0.0000 0.0000

_8 .1796.0002._ ,+8,+.000Jl.__p3 •.()000.
I 8 1797.0002 1566.0002 112.0000
! 8 1799.0002 5211.0009 2'+8.0000
L_'L.J:.f'!QIBl .

CROSS SECTION NO. 37 DRAINAGE AREA = 1.00

,. ELEVATION DISCHARGE END AREA
. 8 1795.0002 0.0000 0.0000
'J 17..9.6.00 02__._ 261. 0 00Q 3.~. 0 00.0: . ----..
8~-------------1797.0002 895.0001 72.0000
8 1799.0002 2977.000'+ 168.0000

.__~ _E:fiQIs_L. _

--_.__._------_.. -_..._---

........

I

! CROSS SECTION NO. 38 DRAINAGE AREA = 1.00

000004



END AREA
0.0000

106.0000
212.0000
'+48.0000

DISCHARGE
0.0000

70'+.0001
2152.000'+
6976.0009

ELEVATION
1790.0002
1791.0002
1792.0002
1794.0002

8
8
8
8

_-.';LEND.IB_L.I .. .. ~ ._. _

------------- -- --------
ELEVATION DISCHARGE END AREA
1725.0002 0.0000 0.0000

__________1726. 0002_101'+ • 0_0 0_L.._-.l.06._0_0oou.. _
1727.0002 3098.0004 212.0000
1729.0002 100'+0.0019 '+48.0000

1.00DRAINAGE AREA =

8
__ 8
, 8

I 8
,-_9 ENDTB_L _

I
, CROSS SECTION NO. 39
;

CROSS SECTION NO. '+0 DRAINAGE AREA = 1.00

------- ---------- .._----
ELEVATION DISCHARGE END AREA
2215.000'+ 0.0000 0.0000
2216.000'+ 60'+_. 0001 '+.3..,0 000
2217.000'+ 1972.0002 92.0000
2219.0004 6656.0009 208.0000

DRAINAGE AREA = 1.00

DRAINAGE AREA = 1.00

ELEVA TI oN----OI-SC-H-ARGE----=-E:-:-:ND AREA
1725.0002 0.0000 0.0000

__________1726.0002__ 1'+1+_3.0002__153_._00 00 .. -'- _
1727.0002 '+6'+6.0009 312.0000
1729.0002 1'+852.0019 648.0001

CROSS SECTION NO. '+2

8
I 8

8
8

__'LENDJJ1L, _
)
\ CROSS SECTION NO. 41
j

8
__ 8 _

j 8
! 8
: 9 _ENQ.T8_L- _

1.00

1.00

----------,----

DRAINAGE AREA =

DRAINAGE AREA =
-------- ------ ----,

-------------'--El.'EVATION---OISC-HARG-E--E-N-D-A-REA----------------------------------"

2315.0004 0.0000 0.0000
2316.0004 1278. 0002 7.3_.0 0 00:- .. -,
2317.000'+ 4119.0009 152.0000
2319.000'+ 13507.0019 328.0000

8
, 8 __

8
8

__'LP.JJ;lTBL
i
I CROSS SECTION NO. 43
I

1--,----------,----, ELEV,,:'fIC)j\j-'5fSc-H-ii-RGt---END AREA

2215.0004 0.0000 0.0000
___ 2216.0004 640.0001__ 7':3.000<1. .

-2217.000'+-- 2063.000'+ 152.0000
2219.000'+ 6766.0009 328.0000

8
8\---8---

I 8
j_L~.N.Q.TB~"'_ _

, CROSS SECTION NO. 4'+

r
I 8

-----------tLEviiTION--[fiS-CHAR-G"(---ENDA..REA-;--------,---------------------- -1

2215.000'+ 0.0000 0.0000

000005
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a
8
8
9 ENDTBl

2216.000~

2217.000~

2219.000~

913.0001
2922.000~

9H3.0019

103.0000
212.0000
~~8.0000

CROSS SECTION NO. ~5 DRAINAGE AREA = 1.00
----------_._._---- _._--_ .._-----

ELEVATION DISCHARGE END AREA
2030.0002 0.0000 0.0000

___________2031.0002_.1322. 000~--.J03.•.0000. --,-- ------.
2032.0002 ~233.0009 212.0000
203~.0002 13722.0019 ~~8.0000

a
La
I 8

8
_ 9. ENQTBL....-.. ..._._ ....._ .. ....__.__.. _

I

\ CROSS SECTION NO. ~6 DRAINAGE AREA = 1.00

-------------.,

______________________________________-.-J

DISCHARGE END AREA
0.0000 0.0000

557. 00 al 'R•. OO.QQ -,- ----oJ

1818.0002 92.0000
6132.0009 208.0000

DISCHARGE END AREA
0.0000 0.0000

~35. 0.0 Q0 ~3. 0000
1~19.0002 92.0000
~786.0009 208.0000

DISCHARGE END AREA
0.0000 0.0000

1032.0002 103.0000
3303'.0004--212.0000

10709.0019 ~~8.0000

DISCHARGE END AREA
0.0000 0.0000

1322 •.0002 103.0000
~233.0009--212-. 00 00

13722.0019 ~~8.0000

ELEVATION
1730.0002
1731.0002
1732:0002
1734.0002

ELEVATION
1730.0002
1731.0002
1732.0002
1731<.0002

ELEVATION DISCHARGE END AREA
188~.0002 0.0000 0.0000
1885. aa02.__ 1 025.0002.__103. O.O.P Q
1886.0002 3280.000~ 212.0000
1888.0002 10638.0019 ~~8.0000

DRAINAGE AREA = 1.00

DRAINAGE AREA = 1.00

DRAINAGE AREA = 1.00

DRAINAGE AREA = 1.00

ELEVATION
2030.0002

____ 2031.0002
2032.0002
203~.0002

.. ---- .-._--------------------_.
ELEVATION
2030.0002

_________.2031.0002
2032.0002
203~.0002

8
... 8------

8
8

_9.._E!:JDTB.L

CROSS SECTION NO. ~7

8
8

-' 8
8

...9_f;ND.T.Bl.-.

CROSS SECTION NO. ~8

8
~- __.8

8
8

:_.9._ENQIll.!.

CROSS SECTION NO. 49

8
. a ._--c-'

8
8

_LfNDTBl

CROSS SECTION NO. 50

8
._§-----

8
8

ooooos
---~411_,,*,"U:'.!LU:;SP '~.1!t_4!t )$J 4'''~_I:!!'Jf!;thl~'fC~r.. -.23tJt!_ .. !.oeM:lI!!l'!4H:.~".,.""""''''' .., '''=,.. ''''.Ii.'''''''J :e?,,, ,.,_"' r B""""..." "" _ II! ,.., ~ _._, ~_ ~~_" _lp-,_



9 ENDTBL

CROSS SECTION NO. 51 DRAINAGE AREA = 1.00

ELEVATION DISCHARGE END AREA
8 1730.0002 0.0000 0.0000

,__8 ._1731.• 0002_-1032.0002.-1.0_3 .•.0000
! 8 1732.0002 3303.0004 212.0000
j 8 1734.0002 10709.0019 448.0000
1_9_ ENOJ:B! ._---

CROSS SECTION NO. 52 DRAINAGE AREA = 1.00

ELEVATION DISCHARGE END AREA
8 1695.0002 0.0000 0.0000

,_8_ lb96. 0002 __ 1439. 0002__1.53.0000.
8 1697.0002 4628.0009 312.0000
8 1699.0002 14797.0019 648.0001

__9_XNDJRL - ._--- -.-- _._--_.-

j CROSS SECTION NO. 53 DRAINAGE AREA = 1.00
_. - ___0__- _______

ELEVATION DISCHARGE END AREA
8 1695.0002 0.0000 0.0000
8 ___ 1696.0002 __ 874.0001___103.00QO
8 1697.0002 2796.0004 212.0000
8 1699.0002 9065.0019 448.0000
9 ENDTB_L ---------------

CROSS SECTION NO. 54 DRAINAGE AREA = 1.00
-- --_.- -- - - ----. --
ELEVA TION

8 1695.0002
,_8_ 1696.0002

8 -------------1697.0002
8 1699.0002

_ 9 ENDTBL

DISCHARGE END AREA
0.0000 0.0000

1067. 00 02 15~.• 0000, _
3432.0004 312.0000

10973.0019 648.0001

;
i CROSS SECTION NO. 55 DRAINAGE AREA = 1.00

----------------ELEVATIClN--oIsCHII-R-G-E--ENO-AR-::E-=-A-----------------------------------------

8 1695.0002 0.0000 0.0000
8 1696.0002 1439. 0002__.1_5~._0000

i 8 1697.0002 4628.0009 312.0000
I 8 1699.0002 14797.0019 648.0001
1_51_ ~NDT8L"- _

1.00

-----------------------------------------------'

DRAINAGE AREA =

ELEVATION DISCHARGE END AREA
1695.0002 0.0000 0.0000

_________1696.0002__....)439.9_002 153.0000
1697.0002 4628.0009--3i2-.0000
1699.0002 14797.0019 648.0001

, CROSS SECTION NO. 56
I-
!

! 8
, _8

8
8

_ 9 _E1'l_DTItL _
I

STRUCTURE NO.

------ - -----------------------------------------------------'
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ELEVATION DISCHARGE STORAGE
8 1695.0002 0.0000 O.OOOC
8 1700.0002 310.0000 1.699?
8 170~.0002 ~97.0000 11.6999.
8 1708.0002 630.0001 31.'+999

_8. 1712.0002 ~_7_~~.0001 1.0. 83'?9

: 8 1716.0002 8~0.0001 1~0.0000

: 8 1717.0002 1588 •.0002 16Q.0000
L8 1718.0002._.1989. 000~__.lB7. 9.999 ------------------,

8 1720.0002 6987.0009 236.0000
8 1723.0002 15550.0019 282.0000

._3._£N.D_IB...L _

I STRUCTURE NO. 6

ELEVATION DISCHARGE STORAGE
8 1810.0002 0.0000 0.0000

._8 __ . 181&.0002__.183.00 OQ Q. 2',399
i 8 1820.0002 268.0000 6.2999
I 8 182'+.0002 331,0000 25.0999
j 8 1828.0002 385.0000 55.1999

8 1532.0002 Q31.0000·--97.2999
8 1836.0002 '+7'+.0000 152.0999
8 1837.0002 485. 0000__~6~. 59',39 '-- --'

/-·8 1838.0002 11~6.0002 187.0000
i 8 1839.0002 2391.0004 20~.~999

!.......8 18'!1. 00 02_5950. 0009__2~1, ?999 _
8 18'+3.0002 10666.0019 281.0000
8 18,+5.0002 16408.0039 320.0000
.8 18~ 7. go 02 _2.2966 •.0 039 31..5_•..9.90.0 ---'

I 9.ENDTBL
I
:_5TRUe T.uf\E....1'lJ)...t.-..7

ELEVATION DISCHARGE STORAGE
8 188~. 0002 ... _0 ._0.0.0.0 .9 • Q000

'--8 1896.0002 198.0000 2.7999
! 8 1900.0002 233.0000 6.3999
.__8 :1904.0002__ 265.0000.. 11,.5999

8 1908.0002 293.0000 18.5999
8 1912.0002 319.0000 28.5999

__8 ._1916.0002._.343. OOOO__..'U. i'~9~ _

I 8 1920.0002 365.0000 61.7999
, 8 1926.0002 395.0000 108.0000
L..8_.. 1927.0002 829.0001 128.0999

8 1928.0002 1640.0002--·148.1999
· 8 1930.0002 ~033.000~ 173.6999
• 8 1932.0002 7306.0009 203.6999
I 81934.00021-138Q. 0019--233 .5999
i 9 ENOTBL
i
~_.

· STRUCTURE NO. 11

8
8

·L_+~

ELEVATION._QJSCHARGE__~T.PBA.GE_:_-------------------------'-- -l
1780.0002 0.0000 0.0000
1784.0002 88.0000 0.0000

-----_._--_._ ..._.__._-_.....-.

000008
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8 1788.0002 153.0000 3.0000
8 1792.0002 198.0000 11.0000
8 1796.0002 23~.0000 23.0000
8 1800.0002 265.0000 42.0000
8 1804.0002 293.0000 73.0000
8 1808.0002 319.0000 113.0000

__ 8 . .1812.00o2 343.oo00 lp5~00DO

i 8 1813.0002 1011.0001 182.0000
; 8 1814.0002 22~3.0004 197.9999

8 1816.0002_5793.0009__2.31. 00 0 O ~ ____,

8 1818.0002 10502.0019 270.0000
8 1820.0002 16215.0019 308.0000
8 1822.0002__.22850.0039.__3;;3.0 0001 -,- ~

\ 9 ENOTBl

iQIME~~~~M~R~~~DElT~~~_~.02 ~

8 0.0000 0.0150 0.0750 0.1600 0.2800
__8 Q.430.0 Q..6000._. 0.I7.QD 0.8':1.00 0..•..'?3_0_0! ~

i 8 1.0000 0.9800 0.9200 0.8'+00 0.7500
i 8 0.6600 0.5650 0.4900 0.4200 0.3650
L_B._ _0.3200 0.2790 0,2':100 0.• 2100 0.1800 _
, 8 0.1550 0.1300 0.1130 0.0980 0.0860
. 8 0.0750 0.0650 0.0560 0.0470 0.0410

l,--:'~ ~: ~~~~-----~:~ ~~~-----b:~~~6----~-:6I~6----6':~~~~-----------'--------------------------'
__ . 0.0070 0.0050 0.0030 0.0020 0.0010
. I 8. Jl. 0000 0.0000 0.000.0. 0.0000. .0.0000 _

Nt9 j):' ~: ,:::::~ABC<_NO. '.U"''''''"''LL•..".------------...
'./(/u\~H ._._~~~: .8

8

' .. ... --~.~O'OO 0.0050 0.0110 0.0160 0.0220
-~~J'l ~ 0.0280 0.0350 0.041 0 0.•.0.480 0.• 0560'- . .'y 0.0630 0.0710 0.0800 0.0890 0.0980

..,\, ; .> \ 8 0.1090 0.1200 0.1330 0.1470 0.1630

(
)V' . ~ _8 __. 0.11\10. .0.2040 .0.2350 .0.2830 0 .• 6630 ---'

jJ- v I 8 0.7350 .0.7720 0.7990 0.8200 0. 838 9,
',. 8 0.8540 0.8680 0.8800 0.8910 0.9020

\\J- L:.. ~: ~~~~---~: ~~;~---~: ~~;6'----6: ~~~6----~ :~~~~ ------------.
J7 8 0.9840 0.9890 0.9950 1.0000 1.0000

~;:::~:L-T-A-B-lE- NO-·-o--;o--""o··-T-IM-,E-::~:::~"-T-=-.;~::o ..02""~~W7 ~~.~k ~uLr-~~_
i?J,-; 8 0.0400 0.0500 0.0600 0.0700 0.0800 • 6 ~"---/
V 8 0.1000 0.1100 0.1300 0.1400 0.1700' .--A' "..{? --

7
/AV- 1-: 6: ;;~ ~---6: ~~66---6': ~;66----6-: ~~6 ~---6: :~~~----::::'-""""::'-------c.o~'=--f -,--l.-----.~----.--------------"

I ~ [_8 0.• 7000 0.7200 0.7400 0.7600 0.7700
. 8 0.7900 0.8000 0.8200·---C);8300·--0.8400
, 8 0.8500 0.8700 0.8800 0.8900 0.9000

. ! 8 0 • 91 a 0 0 • 9200 0 • 93 a 0 0.9400 0.9500 ----':--'8 0.9567 0.9633 0.9706---0·.9800-----0·.9900
I 8 1.0000 1.0000 1.0000 1.0000 1.0000
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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 11 0 0 0 1 0,710 ~O.OOO 0,250 1 0 0 0 0 1
REACH 12 0 1 0 2 5500.000 0.000 0,000 0 0 0 0 0 0

..RUNOFF J2 0. ~.0__o..__._L O,44.o 90_•..0_00. 0_. 350-l__lL-O-.O_.Jl_Q .....i

ADDHYD 12 0 1 2 3 0,000 0.000 0.000 1 0 0 1 0 1
RUNOFF 13 0 0 0 4 0,420 90.000 0.160 1 0 0 0 0 1
REACH 14. 0 4.__ .0__ .5 't~&O, 000 0,00.0 0,000 _0_0_0_0._0_0
RUNOFF 14 0 0 a 6 0.220 90.000 0.250 1 0 ,0 0 0 0
ADDHYD 14 a 5 6 7 0,000 0.000 0.000 1 0 a 1 0 1
ADDj-IYD 15 0. 3.__1 1 ._0,000 0.000 0.• 0 00_L-L-~Q'-_"1 __'
REACH 16 a 1 a 2 6500,000 0.000 0,000 0 0 0 0 0 0
RUNOFF 16 a 0 0 1 0,480 90,000 0,460 1 a a 0 a a
ADDHYD 16 0 1.__ 2__.3 .0, a a 0 0, 000 0, a a 0__1._.__0_0._1.__0_.__ t
RESVOR a 6 3 0 1, 1810,000 0,000 0,000 1 1 1 1 0 1
REACH 52 0 7 0 2 4600.000 0.000 0.000 0 0 0 0 0 0
RUNOf'F 52. 0 ._.0 0. 1 0,160 90,000 .Q,330_J__Q_.Q_O__Q OL --..J

, ADDHYD 52 0 1 2 5 0,000 0.000 0,000 1 0 0 1 a 1
! RUNOFF 21 0 0 0 1 0.270 90,000 0,210 1 0 0 0 0 1
, REACH 22 ._0 1 0. 2. 52_2 0,0 a 0 0, a 0 a .0, a 0 Q__lL~O__ O._Q._Q_._ 0. _

RUNOFF 22 a 0 0 1 0,250 90.000 0,310 1 0 0 0 0 0
ADDHyD 22 0 1 2 7 0,000 0.000 0,000 1 a ° 1 a 1
RUNOFF. .2 3 0 0__0~__1_a .21 0 51 0 • 00 a 0 • 16 0.__1._0_Q_Q_0_1

J REACH 24 0 1 a 2 4500.000 0.000 0.000 a 0 0 0 0 0
; RUNOFF 24 0 0 0 1 0,250 90.000 0.280 1 0 0 0 0 0

ADDHYD 24_. 0 l __ 2 3 0., 000. O. 000, 0, 000.__1_0_0_1__0_.__1_
ADDHyD 25 0 3 7 1 0.000 0.000 0.000 1 0 0 1 0 1
REACH 26 0 1 ° 2 3500.000 0,000 0.000 a 0 a a ° 0
RUNOFF. 26 0 0.__._0__._1. 0.160. ';10,OOO ll.• 2.50_1_'O Q_.0__0_0. ~

ADDHyD 26 a 1 2 7 0.000 0.000 0.000 1 a a 1 a 1
RUNOFF 27 0 0 0 1 0.240 90.000 0.120 1 0 0 0 0 1

..,REACH 28 0 1 __0.__.? __S6_00. 000 .0.000 .0.0 a 0._0__.9_.0..__0 _0__0 _
RUNOFF 28 0 0 0 1 0,260 90.000 0.340 1 0 0 0 0 0
ADDHYO 28 0 1 2 3 0.000 0.000 0.000 1 0 0 1 0 1
ADDHYD ....31 __ .. 0 ,3 7 ,6.. ,,0,000 0.000 0. 000 .._L_O._0_1.__0__1

, RUNOFF 29 0 0 0 1 0,260 90.000 0,120 1 0 0 0 a 0
I REACH 30 0 1 a 2 4500.000 0.000 0,000 0 0 a 0 0 0

RUNOFF 30 0 0 0 1 0.130 90.000 0.300. 1 0 0 0 0 0
ADDHYD 30 ----0---(---2---3-----..0, 000---- 0.000-----0, 000 '-C--0--'O--1-0---i

ADDHYD 32 0 3 6 7 0,000 0,000 0,000 1 0 0 1 0 1
RESVOR 0 11 7 0 6 1780,000 0.000 0,000 1 1 1 1 0 1
REACH 33----0---(;----0·--2------2300,00 0 0.00 0-----0:00 0--0-00---0-0-0 -----------------------'

RUNOFF 33 0 ° ° 1 0.120 90.000 0,200 1 0 0 0 ° 0
ADDHYD 33 0 1 2 7 0,000 0.000 0,000 1 0 0 1 0 1
RUNoFF-----34 -·-0----0---0---10, 240----9-O~000----0; 2'+0---1-0--0-0--0-1-----------------------

RUNOFF 35 a a 0 2 0,230 90.000 0,180 1 0 0 0 0 1
ADDHYD 36 0 1 2 6 0,000 0.000 0,000 1 0 0 1 0 1I~~~~~6 ;~----~-----~--~--~----.~:-~~~ 9~:~~~ ~:~~-~-~--r_f--~-f-~------------------------"

; REACH 39 0 3 0 2 0.000 0.000 0,000 0 0 0 0 0 0
. RUNOFF----39---0----0---0--1 '0 ,13'0----9-0 , 000---0. 220----i---o-"0--0-·0--0 -----------------------

ADDHYD 39 0 1 2 3 0,000 0.000 0.000 1 0 0 1 0 1
ADDHYD 40 0 3 7 <; 0,000 0.000 0,000 1 0 0 1 0 1

,-REACH 5~----ii----if--o---- 2 ---2-10 0,000 0,0 a 0 0,000-0--0--0--0-0-0-------------------------'

! RUNOFF 54 0 0 0 1 0,060 90.000 0,250 1 0 0 0 0 0

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

_J
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AODHYO 5.. 0 1 2 3 0.000 0.000 0.000 1 0 0 1 0 1
ADDHyD 55 0 3 5 6 0.000 0.000 0.000 1 0 0 1 0 1
RUNOFF "1 0 0 0.. 0.130 90.000 0.170 1 0 0 0 0 1
RUNOFF "2 0 0 0 1 0.560 90.000 0.200 1 0 0 0 0 1
REACH .. 3 0 1 0 2 2300.000 0.000 0.000 0 0 0 0 0 0
RUNOFF "3 0 0 0 1 0.2 .. 0 90.000 0.150 1 0 0 0 0 0

_ADDHYD '13 0 1__2__3. Jl.0 0 0 Q.OOO 0.000----1-0--0_1-0_1 -..:

: ADDH'I'D "'I 0 3.. 1 0.000 0.000 0.000 1 0 0 1 0 1
REACH '15 0 1 0 2 3800.000 0.000 0.000 ° ° 0 0 ° °

,_RUNOFf 45 0 .0.__0---.1 0.250 90.000 0.230_1_lL-0_0_O_O, ~

ADDHYD 45 0 1 2 3 0.000 0.000 0.000 1 0 0 1 0 1
RUNOFF "6 a 0 0 1 0.200 90.000 0.230 1 0 a 0 0 0
ADDHYD '17 0 1 3__-i! 0.000. Q.000 Q.000 __l_JL_Q__1 0 1. ----'
REACH 48 0 2 0 1 5000.000 0.000 0.000 0 0 a a 0 0
RUNCFF '18 0 0 0 2 0.290 90.000 0.330 1 0 0 0 0 0
ADDHYQ .'18 0 1 2.__3. ._ 0.0'00 0.000 9.000_J__0_0 +-__0_1 _
RESVOR ° 7 3 a 'I 1884,000 0.000 0.000 1 1 1 1 0 1
REACH 49 a 'I 0 2 5200.000 0.000 0.000 0 0 0 0 0 0
RUNOFF .. 9 0 0 0 1 0.160 90.000 0.360 1 a 0 0 a 0
AODHYD49----(j---·1---2-·-·3· ·----·-0,000-----·0.000----0.000- 1 0 0 i---- 0 1"----------------------·----

RUNOFF 50 0 0 0 1 0.130 90.000 0.240 1 a a 0 a 0
ADDHYD 51 0 1 3 2 . 0.000 0.000 0.000 1 a a 1 a 1
REACH ------53 ---0---2--·-·0---·1---1-650.000----0.000·----·0·.000-0-0-0--0-0-0·----------------

RUNOFF 53 a a a 2 0.060 90.000 0.200 1 0 a a 0 0
ADDHyD 53 0 1 2 __3 O.OOO Q.OOO 0.000._.-1- 0_0__1.__0_1 -'
ADDHYD 56 a 3 6 4 0.000 0.000 0.000 1 0 0 1 0 1
RESVOR ° 4 4 0 5 1695.000 0.000 0.000 1 1 1 1 0 1
1=NDA TA'---- _

END OF LISTING

000012
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EXECUTIVE CONTROL CARO
EXECUTIVE CONTROL CARD

STARTING TIME= 0.00
ALTERNATE NO.= 1

OPERATION
OPERATION

RAIN DEPTH=
STORM NO.= 1

INCREM.
COMPUT.
3.20

MAIN TIME INCREMENT= 0.15
FROM XSECTN/STRUCT 111 0 TO XSECTN/STRUCT 01 4

RAIN DURATION= 6.00 RAIN TABLE NO.= 2 SOIL CONDITION= 2

TIME OF CONCENTRATION= 0.25

--------_...-._------_._---
i SUBROUTINE RUNOFF CROSS SECTION 11

AREA= 0.71 INPUT RUNOFF CURVE=. 90.0
, .COMPUTED CURVCNO .~:;__.90. 0__

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.51 .__ 761 ...536 (RUNOEEl
3.85 175.600 (RUNOFF)

i 4.42 154.740 (RUNOFFl
. .__.5,17. ._. ..._ ..... ._114.223 ... t RUNOFF.L

5.95 111.796 (RUNOFF)

0.0000
._._" ..._.---::~-=--_._-------------------

INPUT ROUTINGS= 0.00

I
j_~UBBOU.II.tiE... RUNOFI'" CRQSS.. SECTION_ ..12 _ ...

AREA= 0.44 INPUT RUNOFF CURVE= 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.35

----P'EAK-T'IMF'S --------.PEAKDISCHAR-GES'-----·---P-=E"'A""K:-::Ec-:LEVAT-I=-O-N-S----------------------------'

2.55 438.106 (RUNOFFl
______ I+.. 49 95. 431 (RUNOFF_l _

5.99 64.689 (RUNOFFl

! SUBROUTINE AOOHYD CROSS SECTION 12
i INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

PEA'K ·T-I~_1ES--·--------- ..PEii-K·DIS6iA·RGES
2.62 1139.077

________,4.52 244.401 _
6.05 165.155

pEAK ELEVATIONS
1972.75

____1911....5.""5 ---'
1971.04

134.83, --,

i.~YBB~~TI~E_RUNOFF CROSS SECTION 13

I
AREA= -'-(l:~'i" -- INPur-R'uNo-FF·CURVE:--·90. 0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.16

______ p~tI.!S....LIm;$
2.29
2.49

PEAK DISCHARGES P.~.K....J:..I,J,:.vA:rION,-"S"'-- ~
'---52'3.1+15 o=.. ~ (RUNOFF)

477.642 (RUNOFF)
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3.22
3.88
4.36
5.1.7
5.93

130.957
111.089
108.858

68.411
71.667

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

___T.-!ME....-. ..HYDRO_GRAPH. ,_ T ZE.R.O.:::__1....0~__,__D.E_LH__ T_::;._O.• 15 D_RAlNAGEJREA:::__O II-"!.2 _

I 1.04 DISCHG 0.00 7.98 13.97 28.57 38.911 65.26 89.72 129.61 499.79 421.03
2.55 DISCHG 1163.40 250.75 176~38 132.911 128.34 128.66 109.411 104.07 85.55 110.80

L__II.O 5--.---0 I SCHG 33 .711 6_7.02--108. 63_---.J..8.._3_1__68. 06 66.73 66._8"-__66. 9_4_---.J>J~0.7__55. 9.6 ~

5.55 DISCHG 46.01 48.01 64.20 67.07 22.46 2.70 0.15 0.00

__"--57L!a...'----!7---'7 .nACRE-:EL='---__"'IILJi3i J_OTAL__WAI.EB_L.IN__ INC.I:J_E_S __ON__ DR_AINAGE MlE:_A:::__a._13_52 IT..~S_:::

I
: _SUBROUJ_INE_ REACH CROSS_ SE_C1ION 14 . . . ,

LENGTH= 4600.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

SUBROUTIt>!E _RUNOFF • CROSS_ SECTION _ 14 --:--:--:_---::c
AREA= 0.22 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION=
COMPUTED CURVE NO. = 90.0

0.25

PEAK TIMES PEAK DISCHARGES
2.51 235.959

__3. 85 54 • 41~_
4.42 47.946
5.17 35.391
5.95 34. 632~ _

PEAK ELEVATIONS
(RUNOFF)
( RUN 0 FF_) -,

(RUNOFF)
(RUNOFF)
tR.Ur:JQFF L --'

'__SU8_8()U1.If'I_E_ADDHYD CR_O_S_S_SEC_LI_oN__l_,+
INPUT HYDROGRAPHS= 5.6 OUTPUT HYDROGRAPH= 7

£.EA!L.ELE.YAI.!lLN.s ~

1972.22
1970.74

____________ 1970.52
1970.50

~- .J'EAK__TI MES J"E_AILP I SCHARCiE:_S _

I 2.47 698.851
• 4.48 145.056
- 5.17 _102.68£?

5.98 98.1116

74..J.5'- -i

;_S_U~8..QU..II1'lLADDHYD CROSS SECTION 15
INPUT HYOROGRAPHS'; -3". i----OUTPUT HYDROGRAPH= 1

PEAK TIMES
, 2.56

4.50
6.01

PEAK DISCHARGES
17~4.008 _

388.449
261, 707

PEAK ELEVATIONS
1973,.23 ~

1972.04
1971.53

----------- _._._- _. - - - . -~---_._-- ------_. ---_.
TOTAL WATER. IN INCHES ON DRAINAGE AREA= 2. 19=-=5=-1I-----"CFS·HRS;---2'---:5:---:3:---:6::-.---:-1---::a----A:-cC:---:R:---:E:-.---::F:::T::-=---2=-0:-9::-.----=S:-c8--:---------------'
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SUBROUTINE REACH
LENGTH=

CROSS SECTION 16
6500.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

AVERAGE WATER VELOCITY= 10.050 AVERAGE ROUTING COEFF= 0.8553 NUMBER OF ROUTINGS= 1.02

i SUBROUTINE RUNOFF CROSS SECTION 16
I AREA= 0.48 INPUT RUNOFF CURVE= 90.0
_____COMPUTED_CURVL_.NO.__ = 90.0

TIME OF CONCENTRATION= 0.46

PEAK TIMFS
____--<.2.6'1

4.51
6.03

PEAK DISCHARGES
li4_9.TOQ _
100.637

67.440

pEAK ELEVATIONS
lRUNOF::E.)c-- --:- --J

(RUNOFF)
(RUNOFF)

----------------------_._--_.

SUBROUTINE ADDHYD CROSS SECTION 16
,..-- :We.u.r._H.tDRQ.GBAPH.S::._1_.•.2 QUJl'..U.L.H1.0ROvBAE.I:J= 3

PEAK TIMESL 2.72__
4.64
6.14

PEAK DISCHARGES
_ .2200,533

475.3'36
319.702

PEAK ELEVATIONS
._1818.10. ~

1816.22
1816.05

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 2.1866 ACRE-FT= 26'1.72

SUBROUTINE RESVOR STRUCTURE 6
SURFACE ELEVATION= 1810.00

PEAK DISCHARGES PEAK ELEVATIONS
449.5'12 1833.72

____________'t49 •53~ 1833.72.
19.864 1810.65

6.762 1810.22
2.277 1810.07__.
0.768 1810.02
0.259 1810.00
0.088 ..1810.09-..
0.029 1810.00
0.010 1810.00

PEAK TI MES
4.39

. --:-4.74
10.36

. 10.66
: .1 0.96.
I 11.26
I 11.56
1 11.86 _

12.16
12.46

,-

11i·1"(-----· ------.....,..,HYDROGRAp·H-;rZERO= 1.0'1 DELTA T= 0.15 DRAINAGE AREA= 2.26
1.04 DISCHG 0.00 1.09 10.22 36.77 78.26 133.62 186.13 201,82 2~0.75 286.'11

__l..0_'I E:LEV JJ~lO_._O'O__1Jl.1.0_.03_ __.!_8!.Q.33..__1Jl.Lh?_0__1~E•.?~~.],.'.!.~8_____.1§J:.(,_!_!.'.!._...!.~.1§.!l_8__11!.!~_02.1._!.§~_1._16'-- _

2.55 DISCHG 335.20 373.63 401.73 '120.75 '132.53 437.93 441.49
__2•.5.? ELE\,'__J,.8_2.'+L3_1__1_<3.2I.•_.1~__1Jl.g~.05__1.!l.:U...!..~1.!l:3_~!]._4__t!l9~._§.'+ 1.e32.97

44'1.17 '146.16 447.51
.1_!l3.3.._?2__1~:3.3...!..'!J.__1.!l.3}....?3,--- ~

4.05 DISCHG 448.47 449.20 449.48 449.41 449.48 449.55 449.21 448.56 447.79 446.97
.__4. 0L E_LE-'L .1~3? €>2__!~~3..?9__1!l.~?_!.1!__11!.33. 71__!!l}1.1.L_l.....8.33._?~31. 69__E~_3.. €>.~__J,83.~._~~__ 1833. ._4.8 ~

5.55 DISCHG 446.07 444.92 443.45 441.90 440.56 439.22 437.15 434.05 430.02 424.45
5.55 ELEV 1833.40 1833.29 1833.15 1833.01 1832.89 1832.76 1832.57 1832.28 1831.91 1831.43

1--~.~~--~;S·CH-G---~~~·:·~1---~1~~;~---4~;:~~--~~-.~-~--~~6~~---~~~~---3-~::~-3~~-:·3~--3-~~·._~~---~~~.92-:....-----------'

.J
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8.55
8.55

ELEV

OISCHG
ELEV

1830.94

353.96
1825.70

3'16.18
1825.12

1829.96

338.56
182'1.56

331.11
182'1.00

1829.02

317.74
1823.15

1828.55

30'1.81
1822.33

1828.10

292.41
1821.55

1627.51

280.51
1820.79

269.09
1820.06

228.89
1818.15

11.55 OISCHG 0.25 -0.1'1 '0.08 -0.0'1 0.02 -0.01 0.00 .0.00 0.00 .0.00
'_11.55__ .ELEV 181 O. 00 __180<;1 0.9.9__1.810. 00_'_1_8.0.'3..3'L_1J\1 0 •.00__1809. '3_9__1~.1Jl ...00__.1810. 00_---'-810 ._00__1810. OO, ~

13.05 OISCHG 0.00 -0.00 0.00 .0.00 0.00 -0.00 0.00
_'_ 1_3. a5 ELEV .181 0_. 00_.Jc81,0_. 00 __'~1.0_. 00__1_8_LO.~ QJl---'-~1_0.QO---.l.§JJ)•.O._IL..-l~l..o .• ..oo,------ _

SUB~O~LIN~_REACH

LENGTH=
CROSS. SEC}ION . 52 __. ._._. . _
4600.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

I SUBROUTINE RUNOFF CROSS SECTION 52
---- --.--- ---AREA=-O:-ie. - --fNPUT RUNOFF--CURVE'= 90:0---T-iME OF CONCENTRATION= 0.33

COMPUTEO CURVE NO. = 90.0

---------;;PEAK -TiMrs-- PEAK 0 r'SCHARGES PEAK't=-=-L-::E=-=-V:-:A-::T:-;;I"'O""N-::S:------'------------------------
2.5'1 161.790 (RUNOFF)

c 1to 48. . 3'1--' 7_99 ,{R_Ur,JO££I ...J

5.98 23.787 (RUNOFF)

, SUBROUTINE ADDHYD CROSS SECTION 52
INPUT HYnROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 5

PEA'K--TI MES---------------PEAK -OISCHARG-::E=-=Sc--------------=-P-=E-,-A-,-K------=E-:-L-=E"'V-A-=T-=-I-=-O-.,-N-=-S------------------------------'
2.6'1 528.567 1695.36

. 1<.50__. 385.208 1695 .26 _
6.00 365.515 1695.25

12.74 1.973 1695.00
13 .3'1 1.937 1£,95.00 .--J

13.6'1 1.940 1695.00
14.24 1.935 1695.00

_______ .15.11< _ _ ~l. 934 1695.00 _
15.'14 1~935 1695.00
15.73 1.982 1695.00

TOTAL WATER. IN INCHES ON DRAINAGE AREA=

TIME OF CONCENTRATION=

j
!
I
I

-S=-UC:-B=-R=-O"'U"CT=-I-N-E-cR'---U-N 0F-F--c-FiosSSECTION 21
AREA= 0.27 INPUT RUNOFF CURVE= 90.0

_____-----'CO_~lEUIED__CV8 VE_HQ.__=__,?O. a

6.3160 CFS. HRS:'-----:3"'2=-=6:":0,-.--=9--=5----A--:C=-=R:":E:-.--=F:-=T,-=---2=-6C"9=-.----,4-8 --J

0.21

,
! ******************** WARNING MAIN TIME INCREMENT CHECK ********************
. --------- -------_._-------------------



PEAK ELEVATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF), , -L1.RUN0 EF.II _

PEAK TIMES PEAK DISCHARGES
2.31 310.455
2.50 299.033
3.87 68.729
4.38 62.642
5.17 43.619

, -05.9,4 ...........':'13.938

, TIME HYDROGRAPH. TZERO= 1.04 DELTA T= 0.15 DRAINAGE AREA= 0.27
'------.1. Q4__DI SCHG O• 00 .3.46__.8. 33.__~6.• 0..L--2.,0....9.8__.39. 74, 5.2.•. 1.9__63 •10---290.•.1.'L_265.• 64.... _

2.55 DISCHG 293.91 192.80 128.35 92.44 83.76 82.80 75.99 63.70 60.08 68.38
4.05 DISCHG 51.80 44.29 62.09 54.78 45.30 43.37 42.96 43.01 43.09 38.64

,--5S~.DIS.CHG. 30.96 3 0.• 36__.39.2.4 42 •.'!.L--.2.2.....~0 4 •.81 0 •.8~ !l... 08 0~ 0"'0 ---"

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 2.1430 CFS-HRS= ACRE-FT= 30.86
--_.._-----------_._--_ ..

SUBROUTINE REACH CROSS SECTION 22
____l,.QJG.TJ::I::_.5220.00. INP_UT_CQ.EF.f.lC..IENJ~0_ •.0..0.O..O-IB.E.!HJJLUliNG.S.==---Q.....O"O"""'-. __'

AVERAGE WATER VELOCITY= 12.182 AVERAGE ROUTING COEFF= 0.8775 NUMBER OF ROUTINGS= 0.69

SUBROUTINE RUNOFF CROSS SECTION 22
_____AREA=_._O. 25._._. I NPU_T. RUNO'fE.....CJJB.vE=_~-"_O Il ME OF CON.C.E:!:il.RAI.I...,O'-"N'-"='----"0'--'.""3'-"1~ _

COMPUTED CURVE NO. = 90.0

_____.EEAK._J I r:1ES.__._._. '=E:AILD I SCJ:iAR~J,;.S"____
2.53 257.057
4.47 54.457

.5.•.98_.________ .3.1. •.65.6"-- _

...EEA K_EL.EV.A TJ ONS"-- _
(RUNOFF)
(RUNOFF)

__----'IRu.NO.EEJ'--- ---'

,_SUSR.QU_Ul:J.LADDHYD CROSS. SECTIOrL._22
INPUT HYOROGRApHS= 1.2 OUTPUT HYDROGRAPH= 7

· f'EAK. TIMES
2.52
4.49

_____.6.00 .. _

E.EAKJ) I SCtiAR.G.E.S'-- --1P..~EL.E.VAU.'O.N.S, ---"
531.617 1890.46
113.497 1890.10
U.3151890•.06, _

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 2.1915 CFS-HRS= 735.47 ACRE-FT= 60.77

\ SUBROUT!NE RUNOFF CROSS SECTION 23
______ARE A= 0 • 21 I NPU.L.!W~OFLC.l!.B..YE:.::_'3..9_•._"O____'T__'I ME OF CONCENTBA.Il.9Jli::_Q...,16"- . ---:

COMPUTED CURVE NO. = 90.0

PEAK DISCHARGES PEAK ELEVATIONS
261.707'-- ( fHJ,NOF F), _
238.821 (RUNOFF)
65.~78 (RUNOFF)
55. 5'+'+ IB.uJ~QFF..!.) _
54.429 (RUNOFF)
34.205 (RUNOFF)

PEAK TIMES
2.29
2.49
3.22

>-- 3.88 _
4.36
5.17

'...!!**~~~!**_*..!!**.JoIA[UiJRG...11~JlJ._IJ..!:1E.....1J.J~B..F,;I1ENT __CHECK *********...;.*...;.*...;.*...;.*...;.*...;.*...;.*_.*...;.*:....*:....*-=-- ~

i
1 -

------------_._- . -------
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5.93 35.833 (RUNOFF)

TIME HYDROGRAPH. TZERO: 1.04 DELTA T: 0.15 DRAINAGE AREA: 0.21
1.04 DISCHG 0.00 3.99 6.98 14.28 19.47 32.63 44.86 64.80 249.89
2.55 DISCHG 231.70 125.37 88.19 66.47 64.17 64.33 54.72 52.03 42.77
4.05 OISCHG 36.87 33.51 54.31 39.15 34.03 33.36 33.40 .33.47 33.53

__S.• 55__PJ.SCHG_. 23. 00 .24. 00 .32.•.1_0 3_:3.•.5.3__-11 •..2.3 1...35. .0_._0.7 0.•.0.0, _

210.51
55.40
27.98

23.91ACRE-FT=
------- ._._---

289.38CFS-HRS::2.1352TOiAL WATER. IN INCHES ON DRAINAGE AREA:
l-----------··--~-·_---_·

SUBROUTINE REACH CROSS SECTION 24
LENGTH=_~50 0.0 0__.1 NP_U_L C.OEHJ.C IEJ'J~ •..(LO.Q..Q. INE.lJ.LB.Q.U.UN..G_~~-hQJ) _

AVERAGE WATER VELOCITY= 13~253 AVERAGE' ROUTING COEFF:: 0.8863 NUMBER OF ROUTINGS: 0.55

SUBROUTINE RUNOFF CROSS SECTION 24
....._ ..__. AREA: 0.25 _ INPULRUNOFF__ ~\.IHILE.::_._.9_0..!..Q. __.LI~E_.ClL<;g.NCEN.IBAlION=~ _

COMPUTED CURVE NO.: 90.0

_.. .E.E:{\K. ELEVA.IU1.NS'-- .
(RUNOFF)
(RUNOFF)

______UliJt'°FEJ
(RUNOFF)

PEAK TI ME S.__. ._ .... ..F'EA)<_JJI SCHA RGE;.S. _
2.52 262.393
3.83 60.828
'+.45__. .. 5.4.• 345, .
5.97 38.400

·SUBROUTINE ADO·Hr-a ·-·CROSS·SECTION-24--''-.---.------.--.--.--.
INPUT HYOROGRAPHS: 1.2 OUTPUT HYDROGRAPH= 3

_._----- _.- _._-_ .._--_._------_...._._._ .._-_..~--

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.49 487.734 1890.58
.3.83. 109.266 1890.13 _
4.46 101.975 1890.12
5.17 73.928 1890.08

______5 •.97 __. .__ .. 71.026 .._:1.a9.0_ •.Q8 _

________--..1

TOTAL WATER. IN INCHES ON DRAINAGE AREA: 2.1807 CFS-HRS= 647.39 ACRE-FT: 53.50

SUBROUTINE ADDHYD CROSS SECTION 25
INP.UT.. HXDRP.GR~PJ::iS:_.3 • 7..__.OUTpULJiYDRQ.Gi31<.PJj: 1

PEAK ELEVATIONS
1890.88
.1.890_

t
1.8'- ,

1890.12

J
; DUE TO STORAGE OVERFLOW. THE SUM OF HYDROGRAPHS :3 AND 7 WAS TRUNCATED HERE TO 100 VALUES.
! ._--_.._ ....__._----_.__.... -_.._------_..

PEAK TIMES PEAK DISCHARGES
2.50 1018.527
4. '+& . ~ 215.193.. .. _
5.98 1'+8.1'+7

_;ill.BROUT V'-lJ:....BEi\CH
LENGTH:

CROS~_ SEC_TJ9N 26 ._.._. . _
3500.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS: 0.00

-----_._----------------_.
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SUBROUTINE RUNOFF CROSS SECTION 26
AREA= 0.16 INPUT RUNOFF CURVE= 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.25

P-EA.ILE:LEVA.nJ)~S, ~

(RUNOFF)
(RUNOFF)
(RUNOFF t ,-- ~

(RUNOFF)
(RUNOFF)

_____E'.EAJLTHlr...ES.>.- E'.£:A.ILD_ISC.I:tARG.ES _
2.51 171.597
3.85 ~9.570

'-- 4.42 34.875 _
5.17 25.743
5.95 25.194

I

i SUBROUTINE ADDHYD CROSS SECn DN 26
___ INPUT _HYOROGBAi:-tiS= tL2 0_UI.E-U_Ll:trO.RO_GBAE!:J.==-!-7 _

PEAK TIMES PEAK 'DISCHARGES PEAK ELEVATIONS
2. 58. . 1162 .• 17.3. --.17_85 •.00 2

4.51 237.006 1784,20
6.02 161.828 1784.14

-----T-6T-A-L-W-A-T-ER~-IN-I-N-C-HES-O-N-D-R-A-IN-A-GE-AREA;--2-.1-8,-5,-4-----,CFS.HRS=---1-6-,0,...7=-.-,8=--4-----A-,C-R-=E=--.-=F=--T-=---1-3-2-.-8-7------------

; SUBROUTINE RUNOFF CROSS SECTION 27
i AREA= 0.24 INPUT RUNOFF CURVE= 90.0
; COJY,PUTED_ CURVE _NO •._~_90.0

TIME OF CONCENTRATION= 0.12

******************** WARNING MAIN TIME INCREMENT CHECK ********************
--------PEAK-·TIMES----- pEAK 01 SCHARGES pEAK-ELEVAT:-:I-=O-N-=S----------------------------"

2.30 290.453 (RUNOFF)
2.49. . _276,492 (RUNOFF: ). _
3.22 75.747 (RUNOFF)
3.57 65.219 (RUNOFF)
3.88______ 62.805, (RUNOFF)
4.35 67.620 (RUNOFF)
5.17 39.440 (HUNOFF)

__5.92 .. __ '12.372 (RUNOFF:.<)'-- --,

TIME HYDROGRAPH, TZERO= 1.04 DELTA T= 0.15 DRAINAGE AREA= 0.24
'__ 1.04__.DISCHG ..P..• PO 6.•.29 8.35.. 1L•.3Q 21.•.JJ .37 .. 3.L 5.4..•..2..5.__1.0I,.1.:s__2_78.• ?9__2.'t1..3.8. ~

2.55 DISCHG 264.25 122.85 90.19 73.64 73.12 73.63 55.25 64.77 45.07 62.71
4.05 DISCHG 39.49 37.85 67.59 41,22 38.16 38.12 38.19 38.27 38.34 29.38

1__5.5.5 DISCHG... .2.5.65 28.84 .3?.8? 3Jl.~g .§..~1 ._9.?9 0_,g_0

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 2.1437 :532.04 ACRE·FT= 27.44

I
I SUBROUTINE REACH CROSS SECTION 28
L__. LE:ilJG JH::,__lj 60°,.g L __I N1'~LC9_E£f.!cl ENT=--CLLQ.Q.QO I~"J!LR_QY..!LN_G.s.E~~. QQ__

AVERAGE WATER VELOCITY= 11.25:5
----------_.

AVERAGE ROUTING COEFF= 0.8687
..- -------------------

NUMBER OF ROUTINGS= 0.80

! SUBROUTINE RUNOFF CROSS SECTION 28
._----_.._---------------

000019
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~RE~: 0.26 INPUT RUNOFF CURVE: 90.0
COMPUTED CURVE NO.: 90.0

TIME OF CONCENTR~TION: O.~~

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.54 260.649 (RUNOFF)
4.48 56.453 (RUNOFF)..5. 99 .__.. 38 ._422 CRUN0 FE)'- ..:

LSUJ1ROln~LNL.ADDH.Y D CR OSS_ S£ CU.ON-2.8, _
INPUT HYnROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3 l

1!.j
J'.E.IlKJUSCHAR.GE-"-S ----.E.EAILELE.ILIl.U.Q.NS~ ~,

513.558 1784.72
117.444 1784.16

_______.116.995__ 1784 .16 ~

75.728 1784.10

>-- .f'.EAlL-TlllE.S _
2.51
3.99
4.49.__
6.00

_____._~___lQ.IAl_\lATER'___I1'LlNCHESJ)1'LOR~.I.NAGE;_AI3E;~::: 2_,_1.~3_~__CE.s~HRS::: 7QLL3'______JA_C.BE~F.J:_=:___>J5.e~l+:~ -'

I,
SUBROUTINE ADDHYD CROSS__ S[G.lIO.N__31._~ _

INPUT HYDROGRAPHS: 3.7 OUTPUT HYOROGRAPH= 6

PEAK ELEVA TI ONS
1785.66 _
1784.52
1784.35

PEAK TIMES PEAK DISCHARGES
2..•.57 . .1671.0,70 _
4.50 353.769
6.01 237.413

------- --_._------------_._-_.-
TOTAL WATER, IN INCHES ON DRAINAGE AREA: 2.1878 CFS-HRS= 2315.58 ACRE-FT: 191.35

TIME OF CONCENTRATION= 0.12'

I .__. . . _
:-SUBROUTINE RUNOFF CROSS SECTION 29

AREA: 0.26 INPUT RUNOFF CURVE= 90.0
. CO['1PUTED_ ..CURVE.NO. E 90.0 . _
1

i ******************** WARNING MAIN TIME INCREMENT CHECK ********************
t,_._------ .. _- ----- ..._----------------- -".-- ._-_.._---

PEAK TIMES PEAK DISCHARGES PE~K ELEVATIONS
2.30 314.652 (RUNOFF)

________ 2._49.__.. .. ?9~_.527 JRUNOfEJ'-- --'
3.22 82.058 (RUNOFF)
3.57 70.651 (RUNOFF)

____________3.88 68.039 _J.RUNOFE.l
4.35 73.254 (RUNOFF)
5.17 42.729 (RUNOFF)
5.92 45. 883 .J.RUNOfDL --'

TIME HYDROGRAPH. iZERO= 1.04 DELTA T= 0.15 DRAINAGE AREA= 0.26
__:l_.OL__DI SCHG O"._O 0 9_._82 9.05. __1~.2_5 3!l~.Q? 40.46 §~_'...5_3__U_i?_0_8 3Q1_.l+_~__26.!l.00

2.55 OISCHG 286.27 133.09---97.70 79.78 79.22 79.77 59.85 70.16 48.82 67.93
4.05 DISCHG 42.78 41.01 73.22 ~~.66 41.34 41.30 41.38 ~1.46 41.53 31.82

___~_._~~__OJSCHG ._'?,,?.•:l_9 ~1._4JS 4J_._9.3 41.82 6.94 0.32 0.00

----_._--,,-----

------~

000020



----.,.
SUBROUTINE REACH

LENGTH:
CROSS SECTION 30
4500.00 INPUT COEFFICIENT: 0.0000 INPUT ROUTINGS: 0.00

AVERAGE WATER VELOCITY: 10.682 AVERAGE ROUTING COEFF: 0.8627 NUMBER OF ROUTINGS: 0.67

.SUBROUIHlLRUNOF F__~__CROS.S.S ECT.I 01'1..._.3 0 .
AREA= 0.13 INPUT RUNOFF CURVE: 90.0
COMPUTED CURVE NO. = 90.0

._-_.._---------_.
TIME OF CONCENTRATION: 0.30

PEAK DISCHARGES PEAK ELEVATIONS
134.769 (RUNOFF)

28..•_35 ...2 -----'-(RUNOEEJ --,- -.J

19.751 (RUNOFF)

PEAK TIMES
2.52

,---- ·... 4.7. _

5.97

SUBROUTINE ADDHYD CROSS SECTION 30
INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH: 3

ACRE-FT:550.56CFS-HRS=

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.48 414.480 1784.61
3.98 89. 841 178~ ._13 -----..
4.48 91.431 1784.13
5.17 62.687 1784.09

._. 5 •.98. . 6.0 .~1'.5 . 1}~'l.P.9.

! TOTAL WATER, IN INCHES ON DRAINAGE AREA= 2,1874-',

--_..---_._---

SUBROUTINE ADDHYD CROSS SECTION 32
: I.NP.Ur._HXOR oG RAPHS=. 3_. 6 PLJJJ~.UL1i'l'PB_O_G..MPH,.L:=___7_'__ _

I DUE TO STORAGE OVERFLOW, THE SUM OF HYDROGRAPHS 3 AND 6 WAS TRUNCATED HERE TO 100 VALUES.
--.------------- -. - ---------.------------- -.-.---- -:-=------- -----=:-c--.--.--.-

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.55 2077.058 1785.93
4.49. . .445.017: . .--.1784 .•.66.
6.00 297.732 1784.44

..~U~BOUD_N_E__RESVO~_._ ST_RUCTURE. ll__. __
SURFACE ELEVATION: 1780.00

_____~p.SA~.!IME~

5.12
12.29
12.59 _
13.49
13.79
14.39
14.69
14.99

_____ 15.29
15.59

PEAK DISCHARGES PEAK ELEVATIONS
------ ----325 .192-' -180c:J~03

22.706 1781.03
22.657 ).7 8 1_.__°3
22.716 1781.03
22.645 1781.02

___________.22.631 1781.02 _
22.653 "1781.02
22.739 1781.03

______22.620 17:8!~Q2

22.647 1781.02

000021



1.04
1.04

2.55
2.55

OISCHG
ELEV

OISCHG
ELEV

0.00
1780.00

272.11
1801.01

9.01
1780.41

291.23
1803.74

39.99
1781.81

302.34
1805.43

308.95
1806.45

92.97
1784.30

313.06
1807.08

111.84
1785.46

316.03
1807.54

318.52
1807.92

166.85
1789.23

320.08
1808.18

203.85
1792.65

321.18
1808.36

243.33
1797.20

322.11
1808.51

___4. 05__..DISCHG . 322.92. 323.48_.__ .. 323. 83.__324.•.36 324. 88.__32.5.1.0__.325 •.1..6 325. 17__.325. 17__325.• 1a... _
4.05 ELEV 1808.65 1808.74 1808.80 1808.89 1808.98 1809.01 1809.02 1809.02 1809.02 1809.02

,__5.55__0.1 SCHG . 324.92__324.51 32.4 •..0.7_'_32.3...8J__.323. 56__322 •.83__.3.21....'1.1 .319.80.__317 • .62 315.08 --,
5.55 ELEV 1808.98 1808.91 1808.84 1808.80 1808.76 1808.63 1808.41 1808.13 1807.78 1807.39

__7.05__0) SCHG ...312. 56__ 310. 05__307.• 56__305.. Q.~ 302.• 64__3Q.O.~1__2..2I._~O__2'?.s.•!:!1.__293. 04 289. ~g --->
I 7.05 ELEV 1807.00 1806.62 1806.24 1805.86 1805.48 1805.11 1804.73 1804.37 1804.00 1803.54
1

' 8. 55 __0ISCHG..__._286. 57__._ 283.38 __.280.23 277. H __274. 02__.270,.~_7 26I.,?5__. 264.95..__ 259.64 __ 254.44 _
8.55 ELEV 1803.08 1602.62 1602.17 1801.73 1801.28 1800.85 1800.42 1799.99 1799.30 1798.63

._...10. o5 0 I SCHG 249.35 244.35 ....._.239.• '1:6 234. 67 22 6 • 6~ ?18 •. 38__210.. '1.0__.202.7.2 193. of>__J 80 .05 ~

10.05 ELEV 1797.98 1797.33 1796.70 1796.08 1795.18 1794.26 1793.37 1792.52 1791.56 1790.40

11.55__.JlISCHG
11.55 ELEV

167.92 156.60 128.58 98.13 ·22.64 22.Ej4 .22.64 22.64 -22.64
1789.32 -1788. 32--i786; ~9-'1784:62--i776. 97--i·781. 02 1778: 97--1781. 02'-1778.97

22.64
1781.02 -----------,

SUBROLln-NEREACH---CROSS·sECTrori·-33----- --------
LENGTH= 2300.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

AVERAGE WATER VELOCITY=
._....•._--_..----_._.....- ----.._.-._---------------_.

9.046 AVERAGE ROUTING COEFF= 0.8418 NUMBER OF ROUTINGS= 0.39

TIME OF CONCENTRATION: 0.20

I
L

------ - -'-------..__ .._-_.._---_.._--_._-----
SUBROUTINE RUNOFF CROSS SECTION 33

AREA= 0.12 INPUT RUNOFF CURVE= 90.0
.. .. COMP.UJ.EO.ClJRVE..NO •. =_.90 •.0

!
\ ******************** WARNING MAIN TIME INCREMENT CHECK ********************
;------PEAK--TI-M·E-S--------··--P-E-A-K-O-I-S·C-H-A-R-GES--·---- PEAK ELEVA TI ONS

2.30 140.982 (RUNOFF)
.2.50.__.._ . 133 .111. ..JRUNO.E.E.I'-- ~

3.87 30.822 (RUNOFF)
4.37 28.459 (RUNOFF)
5.17.. 19. 417 ,<.RlJNOFF. I
5.94 19.758 (RUNOFF)

.__I.I.I'lE~___ . . ._I:lY.PJlO.~8P.f'!:i._._T.Z.f;EOE__L_O_'t. .__OJ:J.. IA I:_O._.J._L-_OJ3.~I~ME...A~J:A.;.__O_•.12...~~_=_=_-----------'
1.04 DISCHG 0.00 1.66 3.77 7.39 9.59 17.90 23.76 30.43 132.77 116.11
2.55 OISCHG 130.54 83.08 55.77 40.38 37.04 36.77 33.39 28.42 26.34 30.68

---_._ .. _._--
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".05
5.55

DISCHG
DISCHG

22.59
13.61

19.59
13."9

28.27
17.61

19.08
0.29

19.12
0.01

19.15
0.00

SUBROUTINE ADDHYD CROSS SECTION 33
INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 7

-------_._-------------------------------------------'
j DUE TO STORAGE OVERFLOW. THE SUM OF HYDROGRAPHS 1 AND 2 WAS TRUNCATED HERE TO 100 VALUES.

_____ PEAK ._TIMES_ _ __PEAK_DI SCHARGES F'.EAK_ELEVA U_ON.S .~ _
2.57 391.231 1726.00
3.3" 351.765 1725.90

_________3.88, ----'352 ...18'- ~1125.9.0, -,- ---'
".38 352.257 1725.90
5.17 3"".537 1725.88

__ 5.93.__. __3..3.7781725.88, _
14.39 4.467 1725.01
1".69 4.492 1725.01

_________.1.'+. 99 ~. "~6 J 725. Ol ~

15.29 '+.473 1725.01

SUBROlJ.l.I_NE_R.UNOFL __ CROSS.. S(CTION_.3.4
AREA= 0.24 INPUT RUNOFF CURVE= 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.24

27.59ACRE-FT=2.1562

pEAK DISCHARGES pEAK ELEVATIONS
259.620 (RUNOFF)
._59 •.881 ->.1 RUNOF£)
53.096 IRUNOFF)
38.645 IRUNOFFl
37._998 (RUNOF:f 1 _

CFS-HRS=TOTAL WATER. IN INCHES ON DRAINAGE AREA=

PEAK TIMES
2.51
3.86 __
4.40
5.17
5.95

I SUBROUTINE RUNOFF CROSS SECTION 35
: AREA= 0.23 INPUT RUNOE.E_PJ.~.YE_=__'lO. 0 TIME OF ~~fIICQ!TR~!.J9_N= 0.....18
-------COMPUTED CURVE NO. = 90.0

~-*..***..!!..*.*!.'!!.*.!,*!-!~-*,*-.WARNING_M.AIJ':J_TIi1E;.._!1'JC.ftP:1.E.!'!.L~_HE_C;.Kr*******************:..:*'-----------------------------------'
I

I ******************** WARNING MAIN TIME INCREMENT CHECK ********************
PEA"iCELEVATIONS

(RUNOFFl
IRUNOFFl·-i"RUNClFF'"'l'----------------------------------'

(RUNOFFl
!,RUNOFFl _
(RUNOFF)

;

r------P-EAK-·TIMES------------P"EAKD I SCHARGES
2.30 281.450
2.50 259.201 _

-------'--3.88 60.0'55
4.36 57.012
5.17 37.330
5.93 38.590

0.00
252.9 ..

HYDROGRAPH. TZERO= 1.04
-3:-73- -----,.-:4-3' ,_. 14.97

1"7.72 101.78 7".73

---- --------------
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~.05

5.55
DISCHG
DISCHG

37.00
25.96

56.79
3'+.'+9

36.66
2.37

36.65
0.00

36.72 31.65

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 2.1361 CFS-HRS= 317.08 ACRE-FT= 26.20

SUBROUJ.INE-ADDH'l'D__...CROSS SECUON .....36...__. _
INPUT H'l'DROGRAPHS= 1.2 OUTPUT H'l'DROGRAPH= 6

PEAK TIr~rS PEAK OISCHARGES pEAK ELEVATIONS
___._2.31--______ _53.'1.302 U_%_•.0~'i----------------------- --.i

2.50 518.719 1796.03
3.87 119.860 1795.2~

_. ~ . .~.37. . 109.825 _1795.22 _
5.17 75.978 1795.15
5.9'1 76.533 1795.15

TIME
1.0~

2.55
~.05

5.55

OISCHG 0.00
DISCHG . 509.63
OISCHG 90.0~

OISCHG 53.98

H'l'OROGRAPH. TZERO= 1.0'1 OELTA T= 0.15 ORAINAGE AREA= 0.'+7
6.20 1~.38 28.12 37.13 68.61 91.52 117.~6 '198.85 'I61.8~

33'1.70 22'1.8'1 162.12 1~6.7'1 1'1'1.26 131.'19 112.11 10'1.12 119.29
._- 77.'12---109.00--·---9-'1J8--- 78.95---- 75.5'1--7~-:9i---7'1.87-·-75'-01--'66.96 ----------

52.93 68.29 73.89 ~9.15 8.78 1.83 0.29 0.00 0.00

CFS-HRS= 651.05 ACRE-FT= 53.80

SUBROUTINE RUNOFF CROSS SECTION 37
AREA= 0.1'1 INPUT RUNOFF CURVE= 90.0

, COMPUTED__CURVE..NO.__::.__.90 •. 0. _. _
TIME OF CONCENTRATION= 0.20

******************** WARNING MAIN TIME INCREMENT CHECK ********************

PEAK ELEVATIONS
(RUNOFF)

_____--.C BUNOFF:) --'
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

PEAK TIMES PEAK DISCHARGES
2.30 16'1.'18'1

____________ 2.50 . .__ . . --1.55.291
3.87 35.960
'1.37 33.205
5.1.7.... 22.65~ _
5.9'1 23.052

TIME .. ... ..HYDROGRflPti. _lZE..Bo_:;:__l_._~ OEJ,..T A.1::: ...Q.,.J_5 --!WAI_NAG_E--AB.~}\=_...Q...1'-=~'-,.......,::_:=------------ .....
1.0'1 DISCHG 0.00 1.93 '1.'10 8.62 11.19 20.89 27.72 35.50 15~.90 137.79

. 2.55 DISCHG 152.29 96.93 65.06 '17.11 '13.22 '12.90 38.96 33.16 30.73 35.79
;__I;.05 DISCHG_. 26.35 22.86. 32.9'L__2_7_•.~2 23_.?_9 22.'t? ~2.26 22.30 22.3't 11...81>-. _
, 5.55 OISCHG 15.88 15.H 20.5'1 22.15 11.0'1 2.11 '0-;3,+ 0.01 0.00----·

SUBROUTINE ADDHYD CROSS SECTION 38
INPUT HYDROGRAPHS= 1.6 OUTPUT HYDROGRAPH= 3

- -_.. _--_._--- _..__. -_ .... _.•.- - - - ---_ .. _._-----_._---
DUE TO STORAGE OVERFLOW. THE SUM OF HYDROGRAPHS 1 AND 6 WAS TRUNCATED HERE TO 100 VALUES.

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
-----_._--------- >------



2.31
2.50
3.87
'+.37
5.17
5.9'+

698.712
673.989
155.815
1'+3.025
.98.636

99.587

1790.99
1790.95
1790.22
1790.20
1790.1'+
1790.1'+

TIME HYDROGRAPH. TZERO= 1.04 DELTA T= 0.15 DRAINAGE AREA= 0.61
, 1.04 DISCHG 0.00 8.1'+ 18.79 36.74 48.33 89.50 119.24 152.96 653.76 599.64
__2.55 D.ISCHG 661.93__'+31.63__289.91__209 •. 2'+__18-'3L';l.6__187'.17 1TO.'+6__1'+5.28---l3'+~86__~55.09 _

'+.05 DISCHG 116.'+0 100.29 141.99 122.70 102.25 97.97 97.18 97.18 97~36 86.78
5.55 DISCHG 69.87 68.68 88.84 96.05 50.19 10.90 2.17 0.31 0.00 0.00

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 2.1454 CFS-HRS= 844.62 ACRE-FT= 69.79

SUBROUTINE REACH
LENGTH=

CROSS SECTION 39
0.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

----------_._._----------

SUBROUTINE RUNOFF CROSS SECTION 39
AREA= 0.13 INPUT RUNOFF CURVE= 90.0

_____ CQ(,!E.U_T.ED~_CLJR YEo NO.,-.~_.2.Q •.O
TIME OF CONCENTRATION= 0.22

._---------------~

: ******************** WARNING MAIN TIME INCREMENT CHECK ********************
- ------_._---

PEAK TIMES PEAK DISCHARGES
2.31 145.197

____...__2.50_ 3,.42.971.
3.87 32.936
'+.38 29.590

_______5.17 . ... 20.976 _
5.94 20.944

PEAK ELEVATIONS
(RUNOFF)
IRUNOfF.:.L) -'
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

.__JIMC ._... HYDR.PGRP.PH •.TZEftO_,=--.1_•.Q.!+ D.EL,IA.J.=... 0..15_ D.R../UNAG.LAREP.::__O..u
1.04 DISCHG 0.00 1.54 3.91 7.56 9.88 18.81 24.65 31.58 134.79 127.48
2.55 OISCHG 140.79 95.63 63.41 45.38 40.58 39.90 36.78 30.65 29.36 32.74
4.05 OISCHG. 2.5.28 21.S3 29. 26 -"6.. 7_1 21. 9.9 __20. 93 20_~7..0 20 .70.__20 .~4 18. 81 _
5.55 OISCHG 15.05 1'+.60 18.68 20.36 11.71 2.70 0.54 0.07 0.00

I SUBROUTINE ADDHYO CROSS SECTION 39
! INPUT HYDROGRAPHS= 1.2 OUTPUT HYOROGRAPH= 3

.- ._. --- - ..._--_ ....•. - _.~,..,---------_ ..
******************** WARNING MAIN TIME INCREMENT CHECK ********************

0.74DRAINAGE AREA=DELTA T= 0.151.04

PEAK DISCHARGES PEAK EL~~~TIONS
·---··843.872 --- 1725.83

816.992 1725.80
188.767 .1725.18
172.606-- 1725.17
119.605 1725.11
120_._5':+8. ~17.2.~ .• 1,-"1~ --'

HYOROGRAPH. TZERO=

___... ~_EA'LTI~1E~__. _
2.31
2.50
3.87
'+.37
5.17

_______.5.'3 4

TIME

.J i
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1.0" DISCHG 0.00 9.68 22.71 44.31 58.21 108.31 143.90 184.55 788.56 727.12
2.55 DISCHG 802.73 527.26 353.33 254.62 230.54 227.07 207.24 175.94 164.22 187.83
4.05 DISCHG 141.68 121. 82 171.25 149.41 124.24 118.90 117.88 117.89 118.11 105.59
5.55 DISCHG 8'+.92 83.28 107.52 116.41 61.91 13.60 2.72 0.38 0.00 0.00

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 2.1'+62 CFS-HRS= 1024.99 ACRE-FT= 84.70
-~-----

SUBROUTINE ADDHYD CROSS SECTION 40
_____..--JINPUT .-.HYDROGRAPHS= ..3 .T OUTPUT_I:JJDRO.GJ3AP.I:l= 4'- _

DUE TO STORAGE OVERFLOW. THE SUM OF HYDROGRAPHS 3 AND 7 WAS TRUNCATED HERE TO 100 VALUES.

··*****·***;'*'*-;*****;*;-WARNING··'MA'IN-,.'IME 'INCREMENi' CHECK *******************;-.
I
I
, PEAK TIME'S PEAK DISCHARGES PEAK ELEVATIONS

,---.- 2.31 -.------------------ 1188.593" --- - . '1725':82 ....

2.51 1202.575 1725.83
3.87 541.109 H25 .3]' . ~

;---.--.-...._. '1.37 -------..------.--- -_..--- . "-52'1.796" 1725.36

5.17 464.179 1725.32
5.94 46'1.319 . .1725. 3?

i·4.39------· ------ '+.467 1725.00---------------------------------,

14.69 4.492 1725.00
14.99__ ._4.4.86 172.5. OQ ~

15.29 '4.473 1725.00

. __TIME. . _ .. HYDROGRAPH, TZERO= 1.04 DELTA T= 0.15 DRAINAGE AREA= 2.88
1.0'+ DISCHG 0.00 16.65'" --53:66- -.. --113.95- --15~-' 230.15 ---300~ ·373.60--110~·:79- 1071.97
2.55 DISCHG 1193.16 893.42 706.68 601.13 578.90 578.62 558.11 523.78 511.29 5'+0.24

. 4.05.__.DISCHG ':!86.86 464._6_6.__523.21.__4.97.• ,+_6 46.8.•.88__4.63~13 462_.p 462.18__462.44__ '!.4?..72:-- ~

5.55 DISCHG 423.54 421 ...7 449.40 459.33 395.05 338.55 325.06 320.90 318.54 316.15
7.05 DISCHG 313.62 311.10 308.61 306.13 303.67 301.2'+ 298.82 296.42 29'+.0'+ 291.16

, 8.55 DISCHG 287.93 284.73 281.56 278.42 275.32 272.25 269.22 266.21 261.85 256.63
--10. 05--'''DISCHG ---251.50 --246.46-- 241.52--236.69---230. 00--221.86--213. 76-- 205. 96 -- 197.11---185.49

11.55 OISCnG 173.03 161.38 140.21 110.93 27.30 5.24 -'+.45 4.'17 -4.47 4.47
C>- ' 13.05 DISCHG -4.47 4.47 -4.47 .4.'17 -'.. 474.'17 ~4.47 4.47 -4.47 4.47 ~

- 14. 55---D I SC HG -----4.47 ----·...·4.47 .-- - - 4.47·----- - 4: ";7---~4.4i---·- 4.47----4; 47----·4.47---··.4. 47--~21. 57'

SUBRO~IJNE REACH ._CROSS.SECTION 54
LENGTH= 2100.00 INPUT COEFFICIENT= 0.0000

---_._--
INPUT ROUTINGS= 0.00

TIME 6~CONCENTRATION= 0.25
. SUBROUTINE RUNOFF CROSS SECTION 54
,--'- ·----AREA= 0.06 ...... INPUr-RUNOFF-CU'R'V'E=-- '30.0I COMPUTED CURVE NO. = '30.0

--. ----. -... ------.------------.=:-7=:-7-----
PEAK TIMES PEAK OISCHARGES

2.51 64.353
______3.• 85 1<t.839. _

4.42 13.078
5.17 9.652

·PEAKELEVA TI ONS
(RUNOFFl
(RUNOFF.'---l --J

(RUNOFFl
(RUNOFF)

-----_.__._--

---------------_._----_._----------
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5.95 (RUNOFF)

SUBROUTINE ADDHYD CROSS SECTION 54
INPUT HYOROGRAPHS= 1.2 OUTPUT HYOROGRAPH= 3

______--'P:.<.EAlLDI.SCHARGk_....S -rP.EAILE.LEYA_U_ON.;:,S------------------------
1201.663 1696.05
- 541.897 1695.50

521.799_ 1695._48 --'- ---.
472.837 1695.44
463.700 1695.43

0.460 1695.00"- _
0.458 1695.00
0.457 1695.00

___________.0.459 __ 1695.00 _
0.461 1695.00

. --'E.EAJL.TIMES
2.52
3.87

________ 4.47 _

5.17
5.98

________1'-£2.89 _

13.19
14.09

___14.99 _
15.29

___--------'lOIAL_WATEB-'--l_N-I.NCHES_OLD.RA_IJ,lt;GCf\REA=--~.I!i'-- CE_$~.l:lBS:: __..:J4"'1.,,6'-:!4"'•..:J4J.7 -"'-ACEE-FT=

, SU6RO\JlINE. ADDHYO CROSS.SEC_U ON_55 :-=-::-=-::c-:------c,-- _
INPUT HYOROGRAPHS= 3.5 OUTPUT HYOROGRAPH= 6

-------::-::-=-:----
PEAK TIMfS PEAK DISCHARGES PEAK ELEVATIONS

2.55 1712.879 1696.08
__________3.87 928.298 -'169_5_.6'1

L
---'

'1.48 906.581 1695.63
5.17 842.793 1695.58

______ 5.98 __ 829.118 1695.57
12.74 1.532 1695.00
13.04 1.481 1695.00

- .13.3'1 __1, 480 16 95 ._00 -"
15.'1'1 1.482 1695.00
15.71 1.876 1695.00

; ******************** WARNING MAIN TIME INCREMENT CHECK ************~*******,

TIME HYOROGRA-PH-;-T"Z-=E-=R--=O-=--1-.-0-4- OEL TA-T-;-O;--:1-5-----,O-,R---:-A--=I-=N---:-A---:-G--=E---=-A-:R--=E--=A-=----=3-.7=-4-------------...,
1.04 DISCHG 0.00 10.27 52.41 131.50 220.07 318.73 428.13 544.06 1138.29 1592.56

:__ 2.5.5 __DISCHG. 1712.83__160'l.91__1_297,n U02_._~5__1015_•.1.1 ';198.~8__'2..8'±...47__'2..45_._28__n9_.11__J2I_.89 ~

4.05 DISCHG 909.47 861.01 885.40 906.16 870.37 848.02 842.62 841.64 841.75 831.96
5.55 DISCHG 804.71 787.27 804.63 828.88 791.9'1 709.45 661.68 646.74 640.43 635.64
7.05 DISCHG 630.71 625.68 620.67 615.69 610.74 605.84 600.98 596.16 591.37 586.24
8.55--DISCHG 580.27 573.88---507.'19 561.17 554.93---548.75 542-.64--536.59--529.5f--S20.35

10.05 DISCHG 510.08 499.88 489.87 480.06 469.01 454.75 438.68 422.72 406.31 386.67
11.55 DISCHG 363.12 338.92 308.51 261.20 103.49 47.51 6.52 -0.99 1.52 -1.47~ ~
13.05 DISCHG------- 1.47---- -1; 47 -- - 1.47----.:-1-: ii 7---·- i. 47-----.:-1; ii 7----1;47--:1. 47-----i. 47--:1-;'17
14.55 OISCHG 1.47 -1.'17 1.47 -1.47 1.47 -1.47 1.47 -1.47 1.47 .7.67

,SUBROUTINE RUNOFF CROSS SECTION 41
AREA= 0.13 INPUT RUNOFF CURVE= 90.0

- -------------------------
TIME OF CONCENTRATION= 0.17

. -J •
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COMPUTED CURVE NO. = 90.0

******************** ~ARNING MAIN TIME INCREMENT CHECK ********************

******************** ~ARNING MAIN TIME INCREMENT CHECK ********************

____-.e.EAK. .ELE.V.AU'O.N...::..S --'
(RUNOFF)
(RUNOFF)
( RUNOFFJ, ~ _
(RUNOFF)
(RUNOFF)

.( RUNOFF) --..J

(RUNOFF)

. -'PEAK. JIMES. PEAK_.D..IS.CHARGES
2.29 161.029
2.50 147.080

________.3.22 '10.458 _
3.88 34.173
4.36 32.902

______5.17._. _. . ... 21.138
5.93 21.973

TIME ...... .. HYDROGRAPH •.JZERQ= l .•.~ ._DELTA T= 0._15 'ORAINAGE AREA: ._0.13_.__._.
1.04 DISCHG 0.00 2.28 4.27 8.65 11.53 20.05 27.26 36.83 153.32 129.73
2.55 DISCHG 143.08 80.46 56.06 41.67 39.79 39.81 34.58 31.70 27.02 34.07

__.4.05__DISCHG 23.29 .__20 •.8"? __._.32.80. ~.'h}.2.__.?1.•J.'9__..2Q.68 ~Jhp7 2.0.• 71 ?0 •.7.5---.-1I•.1'>2. --'
5.55 DISCHG 14.35 14.76 19.69 20.71 7.84 1.07 0.09 0.00

SUBROUTINE RUNOFF CROSS SECTION 42
AREA='--O-;5b -- INPUT RUNOFF-CURVE= 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.20

;
-*-*'*-****-*-*-*-*-*******-**- 'wIiRNI NG ~'A I-N-iI METN-C-R-E-M-E-NTCH:::E:::C"'K:--:*-:*-:*-*****************

~-_._._---

___-'-PE~K THi[.S_. . ."pEAK 0 I SCHAR.GI:.S . LE~IL E.LEyH~ ONS
2.30 657.937 (RUNOFF)
2.50 621.164 (RUNOFF)
3.87 143.841. .(RUNOFf_~

4.37 132.821 (RUNOFF)
5.17 90.607 (RUNOFF)
5.9.4 .92.208. J.RUNO£Fl

TIME HYDROGRAPH. TZERO= 1.04 DELTA T= 0.15 DRAINAGE AREA: 0.56
_._1. 04__DISCHG .0. 00 7.75 17.63 34.48 44.79 83.56 110.89 142.01 619.63__5_51.18

2.55 DISCHG 609. 19--3'8f:i2-260.27--188'.4'6--1-i2':S8- 171.61--155.8"--132.66---122'-95 143.18
4.05 DISCHG 105.43 91.46 131.97 111.68 93.19 89.70 89.06 89.22 89.39 79.25

__ 5.5.5__0 I SCfffi...-_. 63.53 62.98 8~--;1.'L__88 •..f>3. 4~.j.JL 8..~~. 1_._~.I Q..'-0.6.__.Jl.P_'!0 ~

TOTAL ~ATER. IN INCHES ON DRAINAGE AREA= CFS-HRS= ACRE-FT=
--------------

SUBROUTINE REACH CROSS SECTION 43
LENGTH.= __ ?3.o. 0.•.00 I.NEU.T..C.QEE£.! C!J:.~'LT= O.!.O_Q.O..Q. I.NJ'.U.LROI,LUI'j~~.==--,,-O-,-• .=.O.=.O _

I-------·;V~RAGE WATER VELOCITY= 8.767 AVERAGE ROUTING COEFF= 0.8375 NUMBER OF ROUTINGS= 0.40
I

SUBROUTINE RUNOFF CROSS SECTION 43
AREA= .__0.• 24 I~U.L.RUi'lO'=.L.C;.URVE:':.-.90.,-'O'--_--'-T...I!..!.'ME:. OF CONCENTRATION=
COMPUTED CURVE NO. = 90.0

0.15 . _
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PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.29 301.111 (RUNOFF)
2.49 274.387 (RUNOFF)
3.22 74.990 (RUNOFF)
3.88 63.902 (RUNOFF)
4.35 63.657 (RUNOFF)5 .~1 -39.177 ,C.RUNOF.E lJ.- ---'

5.93 41.396 (RUNOFF)

!__UME:--_____ HYDROGRAPH • TZERO=--l_O_O-'L.- QELTA _T= 0_._15 DRAJNAGE_AREA;:__O. ~4_-:--:--,- _
1.04 DISCHG 0.00 4.96 8.04 16.79 23.32 37.35 52.28 76.10 287.79 241.88
2.55 DISCHG 265.37 137.46 98.15 75.12 73.23 73.55 61.10 60.69 47.70 63.77

__4.05__DISCHG H.'t~38_.08 63.56 '1.3_._8_0 3A~61 3a.•_l1 3_8_.1_L__38.26.__3_8.....3~ 31_O....3L.J _'
5.55 DISCHG 26.09 27.56 37.03 38.47 11.12 1.11 0.02 0.00

SUBROUTINE ADDHYD CROSS SECTION 43
INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

PEAK ELEVATIONS
2216.16
2215.31 . _
2215.28
2215.20

___________2215.19'-- ~

PEAK DISCHARGES
869.085
198.8_40, _
180.216
129.164

______),29. 8 U

PEAK TIMES
2.49

~ 3.88
4.38
5.17
5.9~

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 2.1668 CFS-HRS= 1118.74 ACRE-FT= 92.45

SUBROUTINE ADOHYD CROSS SECTION 44
________1NEU T. HYO ROGRA PHS= _3.• 4 ._0UTJ:UL.I:iy_DB..Q§J!APJ:l."'='---'1"-- _

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
_____.__. 2.49... 1016. OU_ ___2216.05

3.88 233.022 2215.25
4.38 212.971 2215.23

________.._.5.17.. 150. 312 2215 .16, _
5.95 148.736 2215.16

. ,ACRE-FT= 1_01....2_5'-- _

_$Ui3f.lQUTIliLllEACH C.ROSS. SEc:1J_ON_4_5 _
LENGTH= 3800.00 INPUT COEFFICIENT= o.oeoo INPUT ROUTINGS= 0.00

NUMBER OF ROUTIN~~~8

SUBROUTINE RUNOFF CROSS SECTION 45
,--------AREA= --O~25 --·ItIIPUTR-UNOFF-CURVE= 90.0
i COMPUTED CURVE NO. = 90.0
I

TIME OF CONCENTRATION= 0.23

********************

___ PEAK TIME.s.. -f'EAK_P_I_SCHARGES'-- -'-PEAK ELEV~ TIONS"-- -'
2.32 271.757 (RUNOFF)
2.51 272.740 (RUNOFF)

..JI
--------------------------------"
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3.86
4.39
5.17
5.95

62.629
56.079
40.300
39.953

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

TIME HYOROGRAPH. TZERO= 1.04 OELTA T= 0.15 ORAINAGE AREA= 0.25
__ 1.-.o ..,__ DISCHG. ..o.o.o. .2.7.5.. 7 •.3L_-.l..'+_•..13---.18_SL-35_.55 4.6.•.5~ 59.•64-.2-'+_9...9'*--2.4_'+~'*-7. -,

2.55 DISCHG 269.09 189.30 125.15 89.01 78.63 76.81 71.29 58.99 57.24 62.19
4.05 DISCHG 49.42 41.6955.30 51.94 42.62 40.38 39.87 39.82 39.89 36.48

__5.55 0 ISCHG 29.. 24__._28.03__35. 59 3~....O.Q__23_.I5 .5. 94 1._32 .0.• 21 0.00 _

_SUBfl.OUJ I NE. AOOHYO__ CROSS SECTION__45 . .=-:-::-:-:---:::- • --'

INPUT HYOROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

___._..__ PEAK .TIMES. _.__. ..__£E.A15 DISCHARG;:)1 EhAJLEL;:_V.ATJONS"'-- _
2.52 1242.38" 2030.93
3.84 281.567 2030.21

. . 4.46 .. .. 252.437 . 2030..19. _
5.17 189.539 2030.14
5.97 177.206 2030.13
-'-' -- -----------_._--_._-_.•.- --,--:-::-,..---

TOTAL WATER. IN INCHES ON ORAINAGE AREA= 2.1807 CFS-HRS= 1660.69 ACRE-FT= 137.24

-------------------------------------------------------'_.----------
; SUBROUTINE RUNOFF CROSS SECTION 46

AREA= 0.20 INPUT RUNOFF CURVE= 90.0
_________ COMPUTED CU.RVE .NO ' .._= _.9 0 • 0. _

TIME OF CONCENTRATION= 0.23
---------_._.__.._._-- -----------------

******************** WARNING MAIN TIME INCREMENT CHECK ********************

PEAK TIMES PEAK DISCHARGES
2.32 217.413

_______2.51 218.188 _
3.86 50.098
4.39 44.861
5.17. 32.235. _
5.95 31.959

PEAK ELEVATIONS
(RUNOFF)
j RUNOFF.l'-- . _
(RUNOFF)
(RUNOFF)
( RUNOFF.L.) _
(RUNOFF)

'_.__TIME . . .I:JXQROGflAPH._TZEB~l .• _O.l+ Q.EL TA..T::..O.1.5 D.MINAG~JlRE.A.= 0 •..20_._.
1.04 DISCHG 0.00 2.20 5.89 11.30 1".82 28.44 37.23 47.71 199.95 195.57
2.55 DISCHG 215.27 151.4" 100.12 71.21 62.91 61.45 57.03 "7.19 45.79 49.75

__ 4.05__DISCHG ..39.5'L__ 33.35 4.'+,2IL__'il.• 5.5 3.'!..J'-9 :'1.~ .•.30 31_.~3 3.1_.8.5 31.9.1 ~9-,.1.-,,8'-- -J

I 5.55 DISCHG 23.39 22.42 28.47 31.20 19.00 4.75 1.05 0.17 0.00

~--_.. -----_... - ._---------=--
SUBROUTINE ADDHYO CROSS SECTION 47

INPUT HYOROGRAPHS= 1.3 OUTPUT HYDROGRAPH= 2

! DUE TO STORAGE OVERFLOW, THE SUM OF HYDROGRAPHS 1 AND 3 WAS TRUNCATED HERE TO 100 VALUES.

____F'EAK .. TIMES. PEAI<. OISCHARJ?E"'S _
2.52 1460.295
3.85 331.610
4_.45 _295.267 _
5.17 221.807
5.97 208.925

PE.AjLELE.\!UIQl\IS
2031.0"
2030.25

_ __--'2030. 22~ _
2030.16
2030.15

-------------------------------'



TOTAL WATER. IN INCHES ON DRAINAGE AREA= 2.1767 CFS-HRS= 1938.59 ACRE-FT= 160.20

SUBROUTINE REACH
LENGTH=

CROSS SECTION 48
5000.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

_SUBRO_U_IlNLRUNOFF CROSS SECTION __'+8 __
AREA= 0.29 INPUT RUNOFF CURVE= 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.33

----------------=----------::---------::-:--------------------------------'
PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS

2.54 293.254 (RUNOFF)
~ 4.48 63._06~_______ ___(RUNOFF), _

5.98 43.103 (RUNOFF)

; SUBROUTINE ADDHYD CROSS SECTION 48
INPUT HYDROGRAPHS= 1.2 OUTPUT HYOROGRAPH= 3

PEAK-TIMES---------------P-EA-K--O-I-S-CHARG=-E-=-S---------cPO-;E=-AKELEVATIONS
2.62 1679.205 1885.29

_____ 4.53 348.121_______ -1_864 33 _
6.07 233.299 1884.22

SUBROUTINE RESVOR STRUCTURE 1
--- - - -- -SURFACE--ELEVATION=188i1~00

___--LPEA~_OISCHARQE~~ _
377.957

PE.AJL ELEVA U9r-ts
1922.59

___TI ME I:iYOROGRAPH._UER~t=_J_ •.D..!±- OJ:_LTA-.J==-_ 0--,-1.5 D_RA I NAGEJll-El\;. 1_..66
1.04 OISCHG 0.00 1.27 8.26 24.98 51.86 90.66 146.33 201.85 233.82 280.66
1.04 ELEV 1884.00 1884.07 1884.50 1885.51 1887.14 1889.49 1892.86 1896.44 1900.10 1906.23

---2 :-5s--oISC-HG ---3=-21:-42- -3<+7-;67- --362:-85---36-~6-7--37-3:-oT--3iti-.9=-1,.----=3-=76 .17
2.55 ELEV 1912.40 1916.85 1919.61 1920.93 1921.60 1921.98 1922.23

377:-0-7--"3i7--:-60--3-i7-;8-4
1922.41 1922.52 1922.56

----q.-;-65--iJ-fs-CH-=G---377;-tji+---37i;82---?,-77.43-377-.-:0,.-:6:----;0376--;'77--376--."""29=---:3=75.57--374:74--373-:-88---313.00
4.05 ELEV 1922.58 1922.56 1922.48 1922.41 1922.35 1922.25 1922.11 1921.94 1921.77 1921.60

5. 55---0ISCHG---372 ~ OC-----3 70-: 80---369-.48---3(;8;-25--"367:fi+---365: 74--362":79--358:<+7--353-:-79
5.55 ELEV 1921.40 1921.16 1920.89 1920.65 1920.42 1920.14 1919.59 1918.81 1917.96

349:-0-4
1917.09

7. 05---61 S-c"H-G----3 44-.32--- 337.50------ 32 9-;-9"7"---322~-6-i--313:92--"3-03:-96-2-94;-3-2---28"6-:77---"267~"i9----i4 8.69
7.05 ELEV 1916.24 1915.08 1913.82 1912.60 1911.21 1909.68 1908.20 1906.25 1904.31 1901.96

8.55
8.55

OISCHG
ELEV

229.00
1899.54

202-;-97---100-;97---39.43---15-:39--- -6-:-0T----2-=-3~-----i)~ 91---· -0 ~ 35
1896.56 1890.11 1886.38 1884.93 1884.36 1884.14 1884.05 1884.02

0.1"3
1884.00

10.0S--0ISCHG ----·O~-05-- - 0;02--------0-;-0-0-----o:-6iJ-----ci:-iJo---o;oO---O;-0-0----cJ":-lio-----iJ-;oo
10.05 ELEV 1884.00 1884.00 1884.00 1884.00 1884.00 1884.00 1884.00 1884.00 1884.00

----~--------------------------------- -- --- --- -------------
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TOTAL WATER, IN INCHES ON DRAINAGE AREA= 2.1913 CFS-HRS= 2361.80 ACRE-FT= 195.17

SUBROUTINE REACH CROSS SECTION ~9
_____LENG.TH_= __52oo.oo__ It',I.PJJ.LC_OEf.E..I_U~_tE_0...J)JLQ'O__JNl'jJ..LRQ.u.ll.r:,u?.s=---.o....D'-"O _

AVERAGE WATER VELOCITY= 10.019
---------------

AVERAGE ROUTING COEFF= 0.85~9 NUMBER OF ROUTINGS= 0.82

SUBROUTINE RUNOFF CROSS SECTION ~9

AREA= __ 0.16 INPUT _RUNOF£_CUlLVJ:-=--9.0.......Cl--.-LlJ'1LQLC.QriC.QJ..IRAIJ.PN= o. 36>- ----l

COMPUTED CURVE NO. = 90.0

· P.EALTIMES .e.EAlLDIS_CHARGE_S PEAK_ ELEVAJ.I_O_N,-"'S'-- _
2.56 157.2~8 (RUNOFF)
~.~9 3~.615 (RUNOFF)

_________. ..6.00 . .__._23. ~87 . <.RU.N.O.fF ), _

SUBROUIINE _r<DDHYQ_. __ CROSS_ SEC_TJ_0_N_~9 .._
INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

________F:EAK _TIMES yEI\.ILDISCHARGES PEAK ELE.i'AT_IOt\lS"'-- --'
2.72 ~67.7~0 1730.~5

~.48 ~12.031 1730.39
_______.5.96___ _~93.0~L n30.3~. _

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 2.1893 CFS-HRS= 2585.64 ACRE-FT= 213.67
._--- ------------

SUBROUTINE RUNOFF CROSS SECTION 50
______lIREA= 0.13 I NPlJl....RUNO_ff_C;U!3.'LE.=:_~ 0 .'-'O"---__T'-"I M~_O_LCJJ_NC_E~NJR.HI.QN= 0....=-2.2.4 . _

COMPUTED CURVE NO. = 90.0

______--'=P-"ElIJ:CELEVAJI_O_NS'- ~

(RUNOFF)
(RUNOFF)
( RUNOFF.:) _
(RUNOFF)
(RUNOFF)

I?EAK _TIMES. . P.EA.tLDISCHARGES
2.51 140.621
3.86 32.439
~.~o 28.763 _
5.17 20.930
5.95 20.583

SUBROUTINE ADDHYD CROSS SECTION 51
~ INPUT_HYDBOGRAPHS~~3__QuiP.UJ H~~RQ§3A~H= 2

DUE TO STORAGE OVERFLOW, THE SUM OF HYDROGRAPHS 1 AND 3 WAS TRUNCATED HERE TO 100 VALUES.
--------_... .._-------

PEAK TIMF:S
2.60
3.8~.

'lo~5

5.96

----PEA-K-Di SCHARGE~S=-------- pEAK ELfvAT;-;I;-;O;-:N-::S;-----------------------------'
58~.~85 1730.56
4~8. 379 1730_.59, _
~39. 878-- 1730. ~2
~13.681 1730.~0

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 2.1871 CFS-HRS= 2766.5~ ACRE-FT= 228.62

----------------------_._---------

------------------------------------------------ --J
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SUBROUTINE REACH
LENGTH=

CROSS SECTION 53
1650.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

AVERAGE WATER VELOCITY= 8.485 AVERAGE ROUT~NG COEFF= 0.8330 NUMBER OF ROUTINGS= 0.29

.__._--_.__._---_._._---- -_..._-_._._----
SUBROUTINE RUNOFF CROSS SECTION 53

I AREA= 0.06 INPUT RUNOFF CURVE= 90.0
i . COMPUIED_CURVE. NO ._= __...90. D..

TIME OF CONCENTRATION= 0.20

******************** WARNING MAIN TIME INCREMENT CHECK ********************

PEAK ELEVATIONS
(RUNOFF)
(RUNOFF l.. _
(RUNOFF)
(RUNOFF)
J RUNOf:E L) ---'

(RUNOFF)

PEAK TIMES PEAK DISCHARGES
2.30 70.491

_____.2.50 .66.552 _
3.87 15.411
4.37 14.229
5.• 1 7 . ~ 9. 708 .
5.94 9.879

1.20 DISCHG 0.00 1.88 3.69 4.79 8.95 11.88 15.21 66.38 59.05 65.27
2.70 DISCHG 41.54 27.88 20.19 18~52 18.38 16.69 14.21 13.17 15.34 11.29

'_ ..__.!+. 20 DISCHG 9.• 79 ..14 .13. 11 •. 96 2.•~~__..3....6.1 ..2.•.5_4__~9_.56.______'~-. 57 ~8•.'l2 6...AP
5.70 DISCHG 6.74 8.80 9.49 4.73 0.90 0.14 0.00 0.00

SUBROUTINE ADDHYD CROSS SECTION 53
INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

._----._-- -------

\
. PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS

2.61 628.928 1695.71
. 3. 85 _. . 463.266 1695. 53 _

4.44 451.114 1695.51
5.96 422.028 1695.48

TOTAL WATER. IN INCHES ON DRAINAGE AREA= CFS-HRS= Il.CRE-FT= 235.67

SUBROUTINE ADDHYD CROSS SECTION 56
INPUT HYDROGRAPHS= 3.6 OUTPUT HYDROGRAPH= 4

-. -.- - ..-----.-.--:-cc--,.---c--=c--,...,...c=-
; DUE TO STORAGE OVERFLOW. THE SUM OF HYDROGRAPHS 3 AND 6 WAS TRUNCATED HERE TO 100 VALUES.
;

PEAK ELEVATIONS
1696.28
1695.96
1695.94
1695.86-------1695.00 .--------.-------------

1695.00
1695. 0 O ~

1695.00
1695.00

PEAK TIMES PEAK DISCHARGES
2.5l_ 2337.051
3.86 -139f:672
4.47 1357.517

. 5.98 .1250.933
12.74 1.532
13.04 1.481
13.34 1.480
15.1<+----------------·1.478 --------

15.44 1.482
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15.71 1.876 1695.00

TIME HYDROGRApH. TZERO= 1.04 DELTA T= 0.15 DRAINAGE AREA= 5.76
1.04 DISCHG 0.00 11.33 61.12 154.29 264.42 404.51 567.11 750.04 1562.09 2131.44
2.55 DISCHG 2334.25 2216.93 1860.26 1618.69 1509.44 1484.07 1464.15 1412.02 1379.54 1390.65
4.05 DISCHG 1363.11 1303.76 1334.45 1356.71 1312.77 1284.04 1275.89 1273.52 1272.66 1259.18

._. 5.55 0 I SCHG 1223.59...__1200.79 ....__1221.81..__1250 •. 39__1201.99.__1097.67 1035 •.48__.1 012.87__1000.89.__._990.•.93. --'
I 7.05 DISCHG 981.05 970.99 959.74 947.56 935.10 921.79 907.46 892.52 875.44 856.34

8.55 DISCHG 833.35 807.14 768.48 689.39 615.55 573.63 552.49 540.45 531.08 520.94
:_'_10.05 __0 I SCHG__..51 0.31__499.97 489.91 <;80.011__469.01.__454. 76__..~38. 69.__422.72 ._. 406.31_.386. 67. ~

11.55 DISCHG 363.12 338.92 308.51 261.20 163.49 47.51 6.52 -0.99 1.52 -1.47
13.05 OISCHG 1.47 -1.47 1.47 -1.47 1.47 -1.47 1.47 ·1.47 1.47 -1.47

'_1'10 55 .01 SCHG 1.47 ".1 .41._-__ 1 •.4_7 ,,- ;1,.• .'\.7__._.1 •.47. ~J_'iL__....)._•.'+7 ".1. 'fL 1 • 4}' .__- 7..67
j

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 2.7599 CFS.HRS= 10277.30 ACRE-FT=

SUBROUTINE RESVOR STRUCTURE 4
SURFACE ELEVATION= 1695.00

r::~~~-=~-*****~*:~WARNING M'~IN T~~~-~NCR~~~~~-~HECK--:-~~-*****************
-------------.-._-----------_._---------------'

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
4.78 1292.833 1716.60

____ . .... __ 5.92 ... . _,,__._.. 1230.098 1716.53
13.71 .2.379 1695.03

-------.-c----':'------

TIME HYDROGRAPH. TZERO= 1.04 DELTA T= 0.15 DRAINAGE AREA= 5.76
1.04·--0ISCHG-----O--:OO---6-.0i"···--- 38.08-----111-:9"6---215.31- 316.21 '--"351~<I15;25- 5211-;76- 630.19
1.04 ELEV 1695.00 1695.09 1095.61 1696.80 1698.47 1700.13 1700.88 1702.25 1704.83 1708.00

2.55
2.55

DISCHG
ELEV

686.67
1709.98

742,65
1711,95

765.47
1712.89

782.11
1713.58

807.43
1714.64

818 -.-c8"'2=----:;82-9-:-3-9--839-:-06----9"99.12---------~
1715.11 1715.55 1715.96 1716.21

'----..-.• 0=5---0-1SCH-G---li"il:<!'4-- i"i '3"0-;09--'12'3"l:"8'11"268:69--1-290"'-08--1292-;-77---1:'28-8:-62--i28-..-;"1'2 -1280-,55--i275.8"i-----------,
4.05 ELEV 1716.37 1716.46 1716.52 1716.57 1716.60 1716.60 1716.59 1716.59 1716.58 1716.58

----5-:s5---0ISC-H-G---c1cc2E.~:E,6--·i2i+7·.i,7----1235~·~'0-1235~96--1232~8-0--i205~-93

5.55 ELEV 1716.56 1716.54 1716.52 1716.52 - 1716.52 1716.48
1160.81
1716.42

1116.56
1716.36

1081.05
1716.32

---1'; 05--ci isCHG---l 031 • 62--- -i oi-3; 62 --"99'~99-983~3--96-9-.-9-4----95-6 ;5'0---94 2-; 94
7.05 ELEV 1710.25 1716.23 1716.21 1716.19 1716.17 1716.15 1716.13

.. --_. _._--- .--.- -_._---
929.03 914,44 898.72

1716.11 1716.09 1716.07

8,55
8.55

DISCHG
ELEV

881.28
1716.05

861.51
1716.02

8:39~87---83 '7-:-9-8----8 3~_:-8i--83-0~il--- 826--:1"4---'8"21. 36
1715.99 1715.91 1715.78 1715.61 1715.42 1715.22

----._-----
816.48 811.52

1715.02 1714.81

---1O~05--D-ISC-HG---8ti6-~i--80-i":33--ii'j6:[J9--i9-0:7"8--7Bs:38---779:8"6--77'1:'17----i68 :3-1--"76 2:2"6--756~ 02
10.05 ELEV 1714,60 1714.38 1714.17 1713.94 1713.72 1713.49 1713.25 1713.01 1712.76 1712.50

:'--U~-55---DISCH-G---749 ~ 51--741:34---72i,~62--il1-;-05--693_:ti8--672~i6'--65O:-0-1--62;3;66--5i3-:82---5-27~95

! 11.55 ELEV 1712.22 1711.90 1711.39 1710.84 1710.22 1709.50 1708.70 1707.80 1706.31 1704.93

--13-:·OS-"---OISCH-G---40"i-.-i6--3 iO-:-59---226:"2-5---=13-;·83-----0 -.-84----.-0_:05---0...;C)O--- ::o-;-o-o----"o~0-6---- ..··-----------
13.05 ELEV 1703.37 1701.29 1698.64 1694.77 1695.01 1694.99 1695.00 1695.00 1695.00

-----------------_._-_._-

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 2.7623 CFS-HRS= 10286.28 ACRE-FT= 850.05
----------_._------_.._----------_._--------- ----------...._----------_.._---._---_.._------

-----.._----_._----_ .._---------------------------
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ENDCMP 1
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EXECUTIVE CONTROL CARD
EXECUTIVE CONTROL CARD

STARTING TIME=
ALTERNATE NO.=

0.00
1

OPERATION
OPERA TION

RAIN DEPTH=
STORM NO.= 2

INCREM,
COMPUT,
4,20

MAIN TIME INCREMENT= 0.25
FROM XSECTNISTRUcT 111 0 TO XSECTN/STRUCT 01 4

RAIN DURATION= 1.00 RAIN TABLE NO.: 1 SOIL CONDITION= 2

"j
1
i
I
J

SUBROUTINE RUNOFF CROSS SECTION 11
AREA= 0.71 INPUT RUNOFF CURVE: 90.0

_____COMPUTED CURVCNO._== 90.0 _
TIME OF CONCENTRATION: 0.25

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
______. 11.96 .__12.5_1_. 390 I RUNOFTt _

16.87 40.686 (RUNOFF)
19.37 29.802 (RUNOFF)

__________ 20.37 . 26 .173 . ( RUNOFF > _
21.44 25.833 (RUNOFF)
22.37 22.512 (RUNOFF)

______. .23.44 . 2 2 .1 98 _ CBUNOFF )- --1

TOTAL ~ATER, IN INCHES ON DRAINAGE AREA:

-------
3.1548 CFS-HRS: 1445.61 ACRE-FT: 119.46

SUBROUTINE REACH CROSS SECTION 12
__________.LENGTI:!= 5500.00 IN!'UL.C.OEJ:U.cI_ENT:= Q.!.'OJl.QJl -"-I~NpUT R.O_lJ.JJ.N~-=-_ 0.0.=.0 --'

AVERAGE WATER VELOCITY= 11.136 AVERAGE ROUTING COEFF= 0.8675 NUMBER OF ROUTINGS= 0.47

SUBROUTINE RUNOFF CROSS SECTION 12
_________3REA= __0.44 I NPUT_ RUfIIOF.£...C;;UBYE=:_.9_0_."'O U.MLQL.G..Q~t::.QiIBA Tl.Q.Ii~~?,-- _

COMPUTED CURVE NO.: 90.0
I
, f'.EA K TI MES __._._. .__P-]::}\I<_lJI ~CHAR(;.E_~ _

12.02 697.423
19.37 18.390

____ ._21.50._.__ . . 15.782_
23.50 13.494

PI::~X ELEVAIJ.O.N.S'-- . _
(f{UNOFFI
(RUNOFF)

_ __-'I RUNQEEJ
(RUNOFF>

SUBROUTINE ADDHyD CROSS SECTION 12
INPUT HYDROGRAPHS= 1,2 OUTPUT HYDROGRAPH= 3

-------PE·AK TI ME s-·---·--··-·------PEAiCo"iS·CH·ARGE-S--------..,P..,E=-AK ELE-:cVC7A-=T-=I-=O:cN-=S---------------------------

12.05 1761.898 1973.32
________ 19.37 4_8.010 .19_70! 3Q. _

21.52 41.042 1970.26
23.52 35.145 1970.22

TOTAL WATER, IN INCHES ON DRAINAGE AREA= CFS-HRS= 2331.66 ACRE-FT= 192.68

SUBROUTINE RUNOFF CROSS SECTION 13
AREA= 0.42 INPUT RUNOFF CURVE: 90.0

_______C9_J'1!'UIE:D.._C.LJ.8YE_NO •__::.. ~!L•. O_.
TIME OF CONCENTRATION= 0.16

PEAK TI~lES PEAK DISCHARGES PEAK ELEVATIONS

----------_._--------------_._----------------- ---------------'
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11.91
16.87
19.:37
20.37
21.39
22.37

____23.39.

804.123 (RUNOFF)
24.117 (RUNOFF)
17.689 (RUNOFF)
15.545 (RUNOFF)
15.475 (RUNOFF)
13.372 (RUNOFF)13 • 335.. -\CRUNOFE.), _

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 3.1269 CFS-HRS= 847.58 ACRE-FT= 70.04
----_.._---- -------

SUBROUTINE REACH CROSS SECTION 14
______LE.N.G.TH=_1l6.0.0.•.0.0.__.lNeUJ_COEEEIC.I.£N.I~Q•.O"O_0,-"O__....I~e.U.LR.OU.ll.N.G.s~_O .....O_O'__ --'

AVERAGE WATER VELOCITY= 12.028 AVERAGE ROUTING COEFF= 0.8761 NUMBER OF ROUTINGS= 0.37
----_._-_.__.- ----

SUBROUTINE RUNOFF CROSS SECTION 14
___--'AREA:: 0.22_._ .INPULRUNOE.F_C_UBY.E,;:_~0_•..P__._T...l11E_QJc-.c..Qr-J.c..EtiT.RA.II_Q~O' ...2""'5"___ -'

COMPUTED CURVE NO.:: 90.0

_______PEAK. TI ME S ...PEAILD.I SCHARGE.S P_EAK _ELEY AU9t-.LS'--· _
11.96 387.578 (RUNOFF)
16.87 12.602 (RUNOFF)

. 19.3L . 9.235. -'(RUr>JOEFJ ......
20.37 8.110 (RuNOFF)
21.44 7.997 (RUNOFF)
22.37' .6.97.4 ..(RUNOFF) ~

23.44 6.883 (RUNOFF)

; SUBROUTINE ADDHYD CROSS SECTION 14
i INPUT HYOROGRAPHS= 5.6 OUTPUT HYDROGRAPH= 7

PEAK ELEVATIONS
1972.52

____,1970.• 18, . -'
1970.13
1970.12

_________.__.1970.11.. _
1970.10
1970.10

PEAK DISCHARGES
1106.391+

______.36.627
26.804
23.542
23.195
20.253
19.927

PEAK TIMES
11.98

________ 16.87 ...__
I 19.37
I 20.37
_________ 21.46

22.37
23.46

----TC1TAi.-' WATER';IN-I-NC-HES-ON -D-R-A-INAGE- AR EA-=--c3°-.:-1C':3=-5°-6-----=C-=FS- HRS=---c1:-2-=9C':5=-.-=1-=5:------A-=C-R-=Eo---=F:-T-::----:-1..,.0-=7-•.,.0-3------------

SUBROUTiNE ADDHy5··--cRoss·SECTioN~5----_·

INPUT HYOROGRAPHS= 3.7 OUTPUT HYDROGRAPH= 1

PE_tVLELEY.AUON!>'-- _
1974.12
1970.44
1.'HO.•.37-,- ---'
1970.32

_____~PEAK DISCHARGES~ _
---·2851':633-

74.848
64.224
55.076

PEAK._TU1ES,
12.02
19.37

___.21.50
23.50

j DUE TO STORAGE OVERFLOW, THE SUM OF HYDROGRAPHS 3 AND 7 WAS TRUNCATED HERE TO 100 VALUES.
i,
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SUBROUTINE REACH
LENGTH:

CROSS SECTION 16
6500.00 INPUT COEFFICIENT: 0.0000 INPUT ROUTINGS: 0.00

AVERAGE WATER VELOCITY: 10.461 AVERAGE ROUTING COEFF: 0.8602 NUMBER OF ROUTINGS: 0.59

SUBROUTINE RUNOFF CROSS SECTION 16
~ ~AREA:__O.48 INf'UT _RUNOELCURY£=__~9_0-,--0 TU'1e:_OL_C.QNCENTRAUON::__0_,-'1.6, -----,

COMPUTED CURVE NO.: 90.0

__*_*-*..!...*-*_****~_*__"'.!*~_**_**_WARNING_MAIN~_ll_MLI_N_CRE:..I'!rN.L __cHECJ~ ****_!_!"''''-'''--'''.!.!.!_:o*.o:*.o:*.o:*'''*'''*'-''*'-- _
!
_ PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
! __~ 12.10 __ ~ 681.193 (RUNOFFJ

21.56 16.974 (RUNOFF)
23.56 14.516 (RUNOFF)

~--- ---------------------- ------- -----------------------~--- -------,:---:----
TIME HYDROGRAPH. TZERO: 5.00 DELTA T= 0.25 DRAINAGE AREA: 0.48
5.00 DISCHG 0.00 1.15 1.14 2.41 3.16 3.83 4.44 5.02 5.58 6.53
7.50 DISCHG 7.84 8.16 9.50 10.14 12.38 13.80 --15.23 16.96 19.01 21.19 __-'---- _

10. 00 DISCHG--~---23.59----27.20---32-; 09----:38;-39----46-.61 59.49 18--;93---281.55 --641.63 610.49
12.50 DISCHG 324.64 195.57 123.03 91.58 73.24 63.84 55.41 50.54 46.21 43.44
15.00 DISCHG 40.13 38.H 35.82 33.53 30.9'L ?~.3'L__27.'Jl 27.44 27.31 26.58
17.50 DISCHG 25.40 24,29 22.99----21.83----20.53 20.08 19.95 19.92 19.92 19.22
20.00 DISCHG 18.03 11.62 17.50 16.75 15.57 15.87 16.92 16.59 15.54 15.16
22.50 DISCHG 15.04 14. 29~ 13. 09 13.39 14. 4~ Y+. t9.__.J.~. 0.) 9.07 3.05 0.89
25.00--DISCHG 0.23 0.04 0.00 0.00

----------
ACRE-FT= 380.17

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

--------------------~----

4600.31CFS-HRS:3.1401TOTAL WATER. IN INCHES ON DRAINAGE AREA:

:-SUBROUTINE ~-ADDHYD--CR-OSS- s(cYioN-16-~---------

i INPUT HYDROGRAPHS: 1.2 OUTPUT HYDROGRAPH= 3

--------~----PEAK-T-i~'ES --PEAK-DISCHARGES - ----PEAK ELEVATIONS
12.19 3112.008 1819.10

____________19.31 94. '+ 11 18_1 '±.:V. _
21.65 79.661 1814.60
23.65 68.024 1814.51

--SUBROUTINE-RE-S-VOR·~·ST-RUCTURE---6) --------­
SURFACE ELEVATION= 18 0.00

I /

PEAK DiSCHARGES PEAK ELEVATIONS
1+82.685 1836.78

________8_0 .'+2_? ~:t$),? 63'__ .J

13.846 1812.42
58.150 1812.23

_____________0.142 1810.0 Q, ~

0-.073 1810.00
0.038 1810.00
0__ 020 1JHQ.._0_Q -- --'
0.010 1810.00
0.005 1810.00

------,,-,=-----------
PEAK TIMES

13.20
________21.97_

22.1+8
23.62

_______25.1+9
26.01
26.51

. 27.01 . _
21.51
28.01

-----'

000038



TIME
".75
".75

DISCHG
ELEV

0.00
1810.00

HYOROGRAPH. TZERO= ".75
0.23 2.76 6.36 9.79

1810.00 1810.09 1810.20 1810.32

DELTA T:: 0.25
13.88 17.29

1810."5 1810.56

DRAINAGE AREA= 2.26
20.2" 23.0" 25.66

1810.66 1810.75 1810.8..

--"--~-_•._-- ------------- .. ~.~---
1 9.75 DISCHG 97."2 108.31 123.3"

9.75 ELEV 1813.19 1813.55 181".0"

--------- ._----_ .._---- -.-._-----------
7.25
7.25

DISCHG
ELEV

29."7
1810.96

35.21
1811.15

40.39
1811. 32

..... 06
1811 .....

1'+".72
181'+. H

..8.95
1811.&0

172.51
1815.&5

56.22
1811.8"

186.83
1816.18

63.51
1812.08

200.35
1816.81

70.18
1812.30

227.91
1818.11

77.83
1812.55

289.83
1821.38

87.26
1812.8&

366.01
1826.59

470.59
1835.68

DISCHG
ELEV

12.25
12.25

- -----_... -_.._--_.-. - ._-_.- - -_._._--- ----------_._- ---------._----_._..---- ---- .-._._-_. - --
429.12 462.82 477.91 482.16 482.71 481.63 ..79.71 .. 77.24

1831.83 1834.96 1836.35 1836.7" 1836.79 1836.69 1836.51 1836.29

1".75
14.75

DISCHG
ELEV

..65-:ii:-8--~62:2i-457 -:e-2--4-53-.-3-2---.. "-.8-.-7-0--.... :3. 9-=7,.-----..-=3-=9-.-=1-=6--.;34.-2"9---428·:81---42-2;13----------­
1835.30 1834.90 1834 ...9 1834.07 1833.6" 1833.20 1832.75 1832.30 1831.81 1831.22

. ------_._- ..._---
17.25 DISCHG "15.56
17.25 ELEV 1630.65

"09.05
1830.09

._. • __ •• __. __.__ • _ •• • .M__

402.57 396.10 389.65 382.10 371.71 361.63
1829.52 1828.96 1828.40 1627.76 1827.01 1826.26

351.90---342.52----------­
1825.54 1824.85

80.32
1812.63

---------- .._---- ._--_.....•...._-----_.._----------_.-..._-_.... _._-----_.-. __.._. - .._---- ----_.- .. - ._---------
22.25 DISCHG 68.30 73.78 66.92 65.1" 61.28 67.35 67.31 63.95 49.41 23.46
22.25 ELEV 1812.23 1812.41 1812.19 1812.13 1812.00 1812.20 1812.20 1812.09 1811.62 1810.76

---_ .._----------_._--- ... _. -.----_._.._--_._.._----------- .._...._--_.•..._---_._--------.-._ .. ------- .._.. -._--_.. _- ._._---------~
19.75 DISCHG 333."4 319.15 303."9 288.7" 274.87 243.83 200.61 87.81 72.59
19.75 ELEV 182".18 1823.24 1622.25 1821.31 1820.43 1818.86 1816.82 1812.87 1812.38

J_

0.02
1810.00

-0.02
1809.99

1.18
1810.03

DISCHG
ELEV

24.75
24.75

_. _..._---- - ._-- ._.. ._--- --- ._-- -- ----._----_._.•.. --_._._.._-----_.- ----- _. ----------.._---_.._-
-0.07 0.14 -0.09 0.07 -0.05 0.03

1809.99 1810.00 1809.99 1810.00 1809.99 1810.00
I----- ------- -

27.25
27.25

DISCHG
ELEV

-0.01
1809.99

0.01
1810.00

-0.00
1809.99

0.00
1810.00

-0.00
1810.00

0.00
18'0.00

-0.00
1810.00

0.00
1810.00

-0.00
1810.00

0.00
1810.00

--_.- ._-_._--- .. - -_._-- ._--------------_._---------_._---

TOTAL WATER. IN INCHES ON DRAINAGE AREA:: CFS-HRS=
----------_.

ACRE-FT= 380.08

SUBROUTINE REACH CROSS SECTION 52
________ LENGTl:t~ ~600. 00 .I.NP_UI_._COEITJCI~N:r= Q.....QJlJl.O I!I!.PJ.J.T ROl,JnI'-lGj;-=_~_O"'-- .

AVERAGE WATER VELOCITY= 9.405 AVERAGE ROUTING COEFF= 0.8"69 NUMBER OF ROUTINGS= 0.46

_SUBROUTINE RUNOFF CROSS SECTION 52
AREA= 0.16 INPUT RUNOFF CURVE:: 90 •.-"0'--_-'---T,I.r1E_OL_C_O~CENIRA..U..9lJ= O_...~~'-- _i--------COMPUTEO- CURVE-N·O. = - 90.0 -- .- - ------

I

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
-------'-- 12-.01 ···--------------·-·258-.437-..- ·-·--i-RUN-OFFI---'------------------------------

19.37 6.690 (RUNOFF>
. .__._ 21.49 . 5 •.754 --'-( RUNOFF..c) _

23.49 4.926 (RUNOFF)

,SUBROUTINE ADDHYD CROSS SECTION 52
INPUT HYDROGRAPHS:: 1,2 OUTPUT HYDROGRAPH= 5

PEAK TI~lES

7.71
PEAK DISCHARGES

380.336
PEAK--ELEVATIONS

1695.26
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1
i9.02 356.396 1695.2~

9.83 357.525 1695.2~

10.83 36~.198 1695.25
12.01 603.000 1695.~1

2~.70 0.~11 1695.00
25.2~ 0.332 1695.00______25. 75 0.332 1695. 00 _

26.25 0.332 1695.00
27.75 0.331 1695.00

TOTAL WATER. IN INCHES ON DRAINAGE AREA-=--1-0-.-~-2-8-6-----C-F-S---HR~S-=---=5~38~~-.2~8=-----A-C~R~E~-~F~T~=-~~~-~-~-.~9-5-----------~

-------------------
j SUBROUTINE RUNOFF CROSS SECTION 21

AREA: 0.27 INPUT RUNOFF CURVE= 90.0
_______CO~IPUTED_CURVE_..NO. =__90_.0 _

TIME OF CONCENTRATION= 0.21

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
___________11.9'+- . '+.9.3.936.__ __.lRUNOFFJ'-- _

16.87 15.~76 (RUNOFF)
19.37 11.3~6 (RUNOFF)

_____20.37 ._.~.9_72 (RUNOFF_l_~ -----,
21.~2 9.892 (RUNOFF)
23.42 8.~97 (RUNOFF)

TOTAL WATER. IN INCHES ON DRAINAGE,AREA= 3.1597 CFS-HRS= 550.59 ACRE-FT= ~5.50

SUBROUTINE REACH
LENGTH=

CROSS SECTION 22
5220.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

------"AV-ERAGE WATER VELOCI;--Y;-12-:-iii2----AV-c;E;:R:-:A:-:G:-::E:-::Rc:Oc-:-Uc::T:-:Ic-:-N:-::G:-::Cc::O--=E:::F·::F'--=---:0-.C-:-8-=775 NUMBER OF ROUTINGS= 0.~1

-=------------ -- ------
SUBROUTINE RUNOFF CROSS SECTION 22

AREA= 0.25 INPUT RUNOFF CURVE= 90.0
______,COMPUT.ED.ClJR..VE __ NO •__=__9_0.0

TIME OF CONCENTRATION= 0.31

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
______ 12.00 . '!l2 •.~32 (RlJNOFFJ . . ~

19.37 10.471 (RUNOFF)
21.~7 9.021 (RUNOFF)

_______23. '+8 7 .131~ lfWt'JOf..EF.JI .J

.- --'-f'E AK_.J I ME S
12.01
19.37

_______ 21. ~9

23.49

p_EllILDISCI:'ARG_ES'----- .PEAK..__EL_E.lLAT_tQN..S'-- _
8~5.023 1890.7~

21.750 1890.01
18.722 18'3'l.01----------·-16:-013 1890. 01~-----------------------------..,

1,.,0'-"S'-"S'--!.-"3--".9 A_G.I3.f;-F T...,==--__--"S.z....g 1,--- --,
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SUBROUTINE RUNOFF CROSS SECTION 23
AREA= 0.21 INPUT RUNOFF CURVE= 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.16

--~

I

I

PEAK TI~lES PEAK DISCHARGES PEAK ELEVATIONS
11.91 ~02.061 (RUNOFF)______-J.16.87. -12. o58, ,l.IW NO EEtJ...' --'

19.37 8.8~~ (RUNOFF)
20.37 7.772 (RuNOFF)
21.39 _. 7; 737 (RUNOFE.l.' ----__
22.37 6.686 (RUNOFF)
23.39 6.667 (RUNOFF)

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 3.1719 CF5-HRS= ACRE-FT=

INPUT ROUTINGS= 0.00

---,--=:---=-=,-- . - ---._._-------_._-------------------
SUBROUTINE REACH CROSS SECTION 24

LENGTH= 4500.00 INPUT COEFFICIENT= 0.0000

AVERAGE WATER VELOCITY= 13.253 AVERAGE ROUTING COEFF: 0.8863 NUMBER OF ROUTINGS= 0.33

TIME OF CONCENTRATION= 0.28

-----_._------
SUBROUTINE RUNOFF CROSS SECTION 24

AREA: 0.25 INPUT RUNOFF CURVE= 90.0
____COMeUTED_ClJRIJ.EJeJ.QL..5-......30_. 0 ---"

PEAK TIMES
11.98 .
19.37
21.46

_____23.46

PEAK DISCHARGES PEAK ELEVATIONS
'!.2~.6.11 (RUNOFf.!

10.475 (RUNOFF)
9.055 (RUNOFF)

_________1. 7-"l...Q -->IIWNO£EJ'-- --'

I

,.SUBROUTINE ADDHyD CROSS. SECTION_24__ .. ._..
INPUT HYDROGRAPHS= 1.2 - OUTPUT HYDROGRAPH= 3

. PEAK TIMES_
11.98
16.87

______.19.3l.
21.46
23.46

___________PEAK_ DISCHARGE.S PE.ll~._ELEyAUON'-'S"- _
788.953 1890.94

26.324 1890.03
19.282 1890.02
16.6H~-----------1890.02·---------------

14.297 1890.01

3.1518 CFS-HRS= 935.70 ACRE-FT= 77.32

-sITsRoUrTNEA DDH-Yi)---------cRQSS-SECT I ON 25
INPUT HYDROGRAPHS= 3.7 OUTPUT HYDROGRAPH= 1

IDUE TOSYORAGE:- OVERF·LCiw·;-THE·SUM·OF-H·Y·O-R-0·i;-RA·PHS-3··AN·D7WASTRliiiJcATED-HERE··rO· 100 VALUES.

PEAK.JIMES
11.99
19.37

. ..__. 21. '+8
I 23.48

PEAK DISCHARGES
-. ··1630.847--'-----

41.036
35.'+04

'--30:359-

PEAK ELEVATIONS
---- --1891-.19--'

1890.03
1890.03-----1890.02;------------------------------
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SUBROUTINE REACH
LENGTH=

CROSS SECTION 26
3500.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

------------_.._-----------
AVERAGE WATER VELOCITY= 11.5~5 AVERAGE ROUTING COEFF= 0.8716 NUMBER OF ROUTINGS= 0.29

SUBROUTINE RUNOFF CROSS SECTION 26
______.AREA= _0 .16 .__1 NPU.L RUNOEE.. .cUR.V.E:;:......:...9.0.LO"-__.....T....I M.E-OE....C.QNCtNTRAlI O.N.;:-'l~2.5 _

COMPUTED CURVE NO. = 90.0

________ PEAK _TIMES E.EA.K....DISCHARG.E.S, _
11.96 281.979
16.87 9.162
.19.37. .__.__. 6.712
20.37 5.898
21.~~ 5.819

________ 22.37.. .__ .__...__.__. 5.073 _
23.~~ ~.997

-SUB RO'UT-IN-E-ADDH-Y o--"'cFi'o-sS-SEC-T-I-ON-26.---
INPUT HYOROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 7

--P.E.AK_ELEVA.u$).N.S'--_-,- ~

(RUNOFF)
(RUNOFF)

___I RUNOFF.l _
(RUNOFF)
(RUNOFF)
( RUNOFF:J .
(RUNOFF)

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
12.03 1730.273 1785.2~

. 19. 37 . . ~7. 630 178~.•_O~ _
21.51 ~O.60~ 178~.03

23.51 3~.780 178~.03

TOTAL WATER. IN INCHES ON DRAINAGE AREA= CFS-HRS= 2313.27 ACRE-FT= 191.16

SUBROUTINE RUNOFF CROSS SECTION 27
AREA= O.2~ INPUT RUNOFF CURVE= 90.0

__ .. COMPUJED.CURVE _N.O •._..=__90.• 0 _. ....__.. _
TIME OF CONCENTRATION= 0.12

, ******************** WARNING MAIN TIME INCREMENT CHECK ********************
._----_.- ..-_._---_._-------------~-=-----

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
11.90 ~72.910 (RUNOFF)

_____16.87 .13 •.791 l.RUNOf.E.l, . --'
19.37 10.11~ (RUNOFF)
20.37 8.885 (RUNOFF)
21.38 . 8 .890'-- . ( RUNOFf':.I . _
22.37 7.651 (RUNOFF)
23.38 7.648 (RUNOFF)

l--T-IM-E------···· -····----·-----·HYO-R-O-GRAPH;· TZERO= 5.25 DELTA T= 0.25 DRAINAGE AREA= 0.2~
1 5.25 DISCHG 0.00 1.19 1.65 1.97 2.27 2.55 2.83 3.09 ~.10 ~.~7
,__.7.75__ 01 SCHG .,.~. 81 5 .13 6. 4~ . 6_•.8.6__-,?_. 80 .il. 23 9.86 10.36 12.16 12.72 --,

10.25 DISCHG 16.89 17.72 2~.80 26.08 ~1.97 ~4.93·-~6:·:38--l+"~.09--95·.01---86.9~

12.75 DISCHG 45.94 ~5.0~ 33.26 33.02 25.91 25.77 22.21 22.1~ 19.77 19.72
15.25.._ ..DISCHG 17.34 17.23 14.8'L_.__l.~.• 8~__.13.64 p.62 13....63 13.6~ 12.• ~3---'-0'1..l. ___'
17.75 DISCHG 11.21 11.18 9.97 9.95 9.95 9.95 9.96 9.96 8.75 8.72
20.25 DISCHG 8.72 6.72 7.51 7.~9 8.71 8.7~ 7.52 7.~9 7.~9 7.~9

- .._----_._-_._-------------_._----_._---------

---..__ . ------_.__.--_.---.- ---------_.- --... ---_...._---_.-
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22.75 DISCHG 7.50 0.14 0.00

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 3.1890 CFS-HRS= ACRE-FT= 40.81

SUBROUTINE REACH CROSS SECTION 28
_____LENGTH=_5600.00.__INPUT_cOEH·_IcI.EN.J.E-0_&0_O_0__..llJP_U.LB.O_U.UN.G.5.e...-O__.u.OO"- ---.;

AVERAGE WATER VELOCITY= 11.253 AVERAGE ROUTING COEFF= 0.8687 NUMBER OF ROUTINGS= 0.48

SUBROUTINE RUNOFF CROSS SECTION 28
___JREA=_o .26 .__ .1 NP_UL.BUNOf.L.CUR_VE~.O_ ....O"--_--'-TU'LQL..c_QN.C_EJ,J~BA.u_0~3.!i'__ ~ _'

COMPUTED CURVE NO. = 90.0

_____PEAK. TIMES _. . ._._ pEAK_DISCHARGES _
12.01 415.859
19.37 10.869

_______.. 21.49 _ _ "1.324 _
I 23.49 7.990

1 -- . . _
SUBROUTINE AOOHyD CROSS SECTION 28

INPUT HYOROGRAPHS= 1.2 OUTPUT HYDROGRAPH~ 3

l'EAK ELEVAlI_ON.S, _
(RUNOFF)
(RUNOFF)

....J RUNOFEJ.) . ----2

(RUNOFF)

.---------::-_._------------
PEAK TH'IES

12.01
____19.37 _

21. 50
23.49

----........,P=-=6\i<-OIsc"H-A-::R-::G-::E-::S---------P=-E=-A:-K ELEVATIONc:-S=----------------------------
831.681 1785.07

20.916 1784,02 _
------i8.048 1784.02

15.473 1784.02

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 3.1539 CFS-HRS= 1017.74 ACRE-FT= 84.10

I.

SUBROUTINE ADDHYD CROSS SECTION 31
INPUT HYOROGRAPHS= 3.7 OUTPUT HYDROGRAPH= 6

ACRE-FT= 275. ~_7,--- ~3331.02

WAS TRUNCATED HERE TO 100 VALUES.i DUE TO STORAGE OVERFLOW. THE SUM OF HYDROGRAPHS 3 AND 7

PEAK TIMES PEAK DISCHARGES .__EE.r>K_ ELEVAT!.0r-tS _
------- 12.03 --.----------- - -2560.086 - 1786.15

19.37 68.544 1784.10
.------..-- 21.50 .. _. 58.679 . 1784.•.08'-- _I 23.50 50.254 1784.07

______ TOTAL WAT_ER-' __:t~...!N.CH_E_$~[)_RAlf\J~~E_ !lR~A=

____EEi\K _TIMES __. . PEAK 01 SCHARGE"'S'-- _
11.90 - . - 512.ial .
16.87 14.940

PE1'\.~ E.l,J:ViI nONS
(RUNOFF)
(RUNOFF)

_.. ----- --------------
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19.37
20.37
21.38
22.37
23.38

10.%5
9.626
9.622
8.289
8.290

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RWJOFF)

___TIME.- HYDR.O_GRA~H,_ TZE.R.(t::__5_.JtO DE..LTJI l:: __0_._25 D.R~tNAG_E..-"llf:A~0 ...2..6'-- _
5.00 DISCHG 0.00 1.00 1.29 1.79 2.13 2.46 2.77 3.06 3.35 4.45
7.50 DISCHG 4.85 5.215.56 6.98 7.43 8.45 8.92 10.68 11.23 13.17

-l0. 00__0 I SCHG 13. 78.----18.30 19. 20~6_.,_8J 28.•. 2E,__.45. 'l7. 4_8 ._68__429.41__481.10-------1.02.99 _
12.50 DISCHG 94.19 49.77 48.79 36.03 35.77 28.07 27.92 24.06 23.99 21.41
15.00 DISCHG 21.36 18.78 18.73 16.13 16.08 14.78 14.76 14.77 14.77 13.47

__ 17 • 5 0__.0 I SCHG 13.44 12 • 1'+.__12 •.11 10 _._80 .1_0. r 8__10 •.18 10.7.8__10 •.79 10.79 9.48
20.00 DISCHG 9.45 9.45 9.45 8.14 8.11 9.43 9.46 8.15 8.12 8.12
22.50 DISCHG 8.12 6.80 6.77 8.10 - 8.13 6.81 6.77 0.16 0.00

---.- ----- ------- -_.__._-- ------------ ------------------------ ---------------

SUBROUTINE REACH CROSS SECTION 30
LENGTH:; 4500.00 _INPUT _COEF£JPE;J'!L=_9_~.Q.Q9'O I.~.JI:'JJJ:__ 8..0_l,JI.I.N_G~? 0.00

AVERAGE WATER VELOCITY= 10.682 AVERAGE ROUTING COEfF= 0.8627 NUMBER OF ROUTINGS= 0.40

--------_ .. - ._--- -- -------------- ....._-_._-------- -_._._-----_.---_._--------

SUBROUTINE RUNOFF CROSS SECTION 30
_______~REA= __0.13 _ __I NPUJ_ RUNOFE __CUBI,IE=-~9_.Jl U ~~-.9LJ~'OJ'i.CQI!J.BAIJOJ.!~__.O_.~Q'__ _
I COMPUTED CURVE NO. = 90.0
i

PEAK TIMES PEAK DISCHARGES. pEalS.._ELEV~TIONS"'___ _
11.99 ------------- - --'-217;-280' (RUNOFF)
19.37 5.442 (RUNOFF)

. --" 21.47 .5.688_ (R.UNOFF_l --'
. 23.47 4.021 (RUNOFF)

----------_. ------------------------------------
SUBROUTINE ADDHYD CROSS SECTION 30'

INPUT HYOROGRAPHS= 1,2 OUTPUT HYDROGRAPH= 3

·-----PEA-K -TiMES--------------PEAK-OISCHARGE·S=-----------::P:-::E'"'A--:-K---::Ec:-:L-=Ec:-:V,.,A-=T:-::Ic:O--:-Nc:S-·---------------------------..J

11.99 673.763 1785.00
_16.87 22.298, 1784.03 _
19.37 16.325 1784.02
21.47 14.144 1784.02

______23 L" 7. 14.154 l..7!t't.L01"- ~

TOTAL wATER, IN INCHES ON DRAINAGE AREA= CFS-HRS= 791.91 ACRE-FT=

SUBROUTINE ADDHYO CROSS SECTION 32
. I~P~T._HYDROGRftPHS= 3.~ OUTpuLHYQRQiR~= 7~ . ~

I

I DUE TO STORAGE OVERFLOW, THE SUM OF HYDROGRAPHS 3 AND 6 WAS TRUNCATED HERE TO 100 VALUES.

PEAK TIMES
12.02

_______ 19,37
21.50
23.50

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

PEAK DISCHARGES PEAK ELEVATIONS
3229.875 1786.42

84.96_6, ~U_8'!__.12 ---.J

72.786 1784.10
62.302 1784.09

---_.- --------------------------------
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TOTAL WATER. IN INCHES ON DRAINAGE AREA= CFS-HRS= 'H12.81 ACRE-FT= 339.88

SUBROUTINE RESVOR STRUCTURE~
SURFACE ELEVATION= 1~8U.OO

______PEAK .TIMES . P.EAILD..I.SC.HARGES"- --'P..E.A1LELE..V.A.l.I.O.N.$, _
13.26 3~2.2~6 1811.87
2~.99 . ~2.~17 1781.92

_______ 25. 50 ~2 .66~ ..1781 •.93, ~ _
25.99 ~2.175 1781.91 II
26.~9 ~2.265 1781.92
26 •.99 ~2.136 1781.• 9 ....1 -'"( ,-+=- _
27.50 ~2.257 1781.92 ~
27.99 ~2.~1~ 1781.92

________ 28.99 _ '72. 'H2 1781.93 . _
29.~9 ~2.2b5 1781.92

.__U:~.E. _
5.00 DISCHG
5.00 ELEV

0.00
1780.00

f·ftDBO,GJ:,-P,Pj:i •...T.Z E.B_O-=--~._O'O__---:-:-_OE.L_T.Il. J.=...O.•_~'--::-c:-~--"QB.!UN_I\G.CAB.El\~..Jl.2'"_ _
0.58 5.33 9.5~ 13.69 17.37 19.89 22.28 2~.57 29.85

1780.02 1780.2~ 1780.~3 1780.62 1780.79 1780.90 1781.01 1781.11 1781.35

7.50
7.50

OISCHG
ELEV

35.12
1781.59

38.59
1781.75

~1.<;'8

1781.88

~--:8:-.--:2--:4---5i-~.-8-0---61:l4--6-6-.-6-2·---75~-5-~---··8-3:7.,.0---8-9=-.-1-1---------­

1782.19 1782.49 1782.77 1783.02 1783.~3 1783.80. 178~.06

10.00
10.00

OISCHG
ELEV

92.61
178~.28

100.23
178~.75

112.19
1785.~8

129.59
1786.55

152-.--:6--09--":-1-6-=-3. 11 ---:1--08":-0-.ii---238.-28---292~OO--32 3: 05
1787.98 1788.89 1790.41 1796.55 1803.85 1808.67

12.50 OISCHG 335.56 3~0.27 341.93 3~2.29 342.02 341.3~ 340.36 339.17 337.82 336.36
12.50 ELEV 1810.76 1811, 5~ 1811,82 1811.88 1811.83 1811.72 1811,56 1811.36 1811.13 1810.89

______ 0.

- ---- -- ---_. ---~-----------. ._._---_._._-_._--------- --- _.._-_._-- _ .. _._--
15.00 DISCHG 33~.82 333.19 331.~8 329,68 327,81 325.88 323.91 321,94 319,98 317.61
15.00 ELEV 1810,63 1810.36 1810.08 1809,78 180 9 ,46 180 9 ,14 1808,81 1808.49 1808.16 1807,78

:---17 :50---0ISCHG--'i14, 82---- 312;0o--'-3-0·9~-1~--306=-2-5---303.3-4--3'OO~-~2'--297~54---29~ :69-----29i-:ii'6----287.58
17.50 ELEV 1807.35 1806.92 1806.48 1806,03 1805.59 1805.1~ 1804.69 1804,26 1803.78 1803.22

20,00
20,00

01SCHG
ELEV

283.69
1802.67

279.82---276.01
1802.11 1801.57

272.23
1801~03

258.03
1799.10

251.82
1798.30

245,68
1797.50

-41.68
1778.10

99,46
178~,70

1~7.16

1787,64

~2. ~;C-2---7.42-;~·2---42:4-2-- :42-.42
1781.92 1778.07 1781.92 1778,07

164.86
1789,05

178.27
1790.24

-42:42
1778.07

4-2;42---:-4 i:·4 2----1+2:-42"---'42 ,-4-2---·42;42---: 4'2: i; 2
1781,92 1778.07 1781.92 1778.07 1781.92 1778,07

192.83
17'31.5<;'

-42,42
1778,07

203,80
1792,6~

42,42
1781, 92

213,25
1793,69

223,29
1794,81

233,68
1795,96

DISCHG
ELEV

22.50
22.50

25. 00---0-1 SCHG---- ~2 ~~7---~lf2-:42-- '42 ;~-2-.:42_:<1-2 --42-:~-2

! 25,00 ELEV 1781.93 1778.07 1781.92 1778.07 1781,92
L__ . . ~ _
. 27.50 OISCHG 42:42---=-4-2;'42

27.50 ELEV 1781.92 1778.07

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 3.0901 CFS-HRS= ACRE-FT= 33~.56

---_.._---_._--_._._--------_._--

: SUBROUTINE REACH CROSS SECTION 33
_, ~~NGI.H=_2390.OQ INX~J.·L_CO.E:F£J.CIENT= ~Q.O"'O__~IN=_PU=.cT ROUTINGS= 0.00

AVERAGE WATER VELOCITY= AVERAGE ROUTING COEFF= 0.8418 NUMBER OF ROUTINGS= 0.23
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SUBROUTINE RUNOFF CROSS SECTION 33
AREA= 0.12 INPUT RUNOFF CURVE= 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.20

___________P.EAK-DJS.C.!:IARG..E:.S'- .-E.E.AILE.LEVA.U'O.tII..;,.s _

222.167 (RUNOFF)
6.882 (RUNOFF)

____ 5 •.044 ( RUNOFF.J ~ _
'+.428 (RUNOFF)
'+.'+02 (RUNOFF)

____3 •.7 .8'3 JRUNO[FJ --'

___________~EAK_IIMES
11.93
16.87

_______19.31 _
20.37
21. 41
23.41

_SUBROUIIN~_~DDHYD...._. CROSS5E.CTIOr'L._33 ._.
INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 7

________ PEAK TIMES .. .PEAK_DISCHARGES p-EltK_ELE_VAU_9l-!.S, _
11.99 495.449 1726.12
24.97 22.634 1725.05

, .25.49 22.191__1725. 05 . _
25.99 21.966 1725.05
26.49 22.031 1725.05

____ 26.99 .21.923 1725.05 -'
27.49 22.109 1725.05
27.93 22.039 1725.05

_______28.49 22.017 J 725.05 _
28.99 21.980 1725.05

357.8...,9'-- -'

_:sU~_130\,JJ').N.E_RUNOFF:.._..CROSS SECTI ON 34
AREA= 0.24 -- INPUT RU'NOFTcURVE-= 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.24

PEAK ELEVATIONS
(RUNOFF:

.(RUNOFFL­
(RUNOFF)
(RUNOFF)

_________( RUNOF:FJ ~

(RUNOFF)

PEAK DISCHARGES
427.076

_______________ 13.7_'t4
10.065

8.757
____---;7.606

7.507

------_._~. --
PEAK THIES

11.95
16.87
19.37
21.43
22.37.
23.43

40.38"- --,

_SLJBtlO_U.JJl,J_~_RU_NOFF CROSS SECTION 35 oc-::--_-=:_-,--.

AREA= 0.23 - INPUT -ilUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.18
COMPUTED CURVE NO. = 90.0

PEAK DISCHARGES PEAK E-LE-VAT-I-ONS;;-------------------------
433.970 (RUNOFF)

___________--'p_._l 9 7. ----'( RUNOFE. t ~

9.676 (RUNOFF)
8.501 (RUNOFF)

PEAK TIMES
11.92
16.87_
19.37
20.37

----------_.
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8.453
7.270

(RUNOFF)
(RUNOFF)

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 3.1680 CFS-HRS= 470.2'+ ACRE-FT= 38.86

.SUBROUtINE_ADDHYD C.ROSS . SEC TI ON -..36.._.
INPUT HYDROGRAPHS= 1,2 OUTPUT HYDROGRAPH= 6

_____ JEAK _TIMES PEAK. DISCHARGES F'EAK_ELEVA.TLON.>-S _
11.94 859.726 1796.3,+
16.87 26.940 1795.05

_______----'19.37 19 •.735,, lJ.95.•.D.4L ...J

20.37 11.351 1195,03
21.42 17.210 1195.03
23,42.__. .14. BOE; 1195,03 . _

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 3.1615 CFS-HRS= 958.96 19.24
-_._-_._---,
I SUBROUTINE RUNOFF CROSS SECTION 31

____ AREA= ..._ 0.14_. )NP_UT_RUNOF.LCUB.\'E=- 90.d<-l_--'---T.I1:lE_QLCONCE~I.BA.UON=_O .•~O'---- -,
COMPUTED CURVE NO. = 90.0

PElIJLELEYAll.O,N,S"-- ---1

(RUNOFF)
(RUNOFF)
( RUNOFFJ -,
(RUNOFF)
( RUNOFF>
I RUNOEF,-,--) . ---'

_____J.EAK TIMES J'EA1LDIS.C.HAB...GJ;_S>-- _
11.93 259.211
16.87 8.021

_______ 19031 5.887:-- _
20.31 5.166
21.41 5.138

__. 23.41. '1.•.'112. _

I
,_SUB.R.OU.Ut-JCA.DDHyD .. _..CROSS.SE.CTJ.ON__3.8

INPUT HYDROGRAPHS= 1,6 OUTPUT HYDROGRAPH= 3

102.83ACRE-FT='1244.413.1610TOTAL WATER, IN INCHES ON DRAINAGE AREA=

' PEAK TIMES _ F'EAK ..DISC!:JARG.ES --f'.E.A,'L..ELEVAU.9JJ.S _
j 11.94 1118.886 1791.28
I 16.87 34.984 1790.04

19.37 25.6'+ 7. 1790.03 _
20.37 22,515 1790.03
21.42 22.317 1790.03

____23.42 .1 "1.200 ,11.29,0.2. :-

CFS-HRS=
------_.- --_._._.._-_._----- ------------ _.._----------,-------------------

SUBROUTINE REACH CROSS SECTION 39
______LENGT!:!::.. O_'-O_O __I..N.~.LCOEFFICIQH.::_!!..QQQ.O +NP\!U.Q.UTINc;_~= 0.00

------...._.._-------_._------_._-----

I
I
L

AVERAGE WATER VELOCITY= 9.750 AVERAGE ROUTING COEFF= 0.8515 NUMBER OF ROUTINGS= 0.00

SUBROUTINE RUNOFF CROSS SECTION 39
__. AREA= ._ 0.13 I NPUT_RUNOff_l;,URVE= 9",0-,-.-,,0__-,---,TIME OF C_ONCE_NTB~.TI9_t{= 0.22'--- ~

COMPUTED CURVE NO. = 90.0

_______ PEAK._TIMES ____. ----'PE A!S..J~.LSJ;,HAB.£ES'___ _

•. .-i
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11.9'1
16.87
19.37
20.37
21.42
22.37

______-'23. '12

235.892 (RUNOFF)
7.'150 (RUNOFF)
5.'160 (RUNOFF)
'1.795 (RUNOFF)
'1.751 (RUNOFF)
'1.126 (RUNOFF)

~ . .'t.086. .tRUNOFF..) _

_SUBROU.U.NE....ADDH'l'D CROSS..SECTI.ON---.3.9 .--=-=-=-:-::-~-=--------------------------------.-------__,
INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

_____-'PEAK .JIMES._. E'E.AK...DISC.HARGE.S'__ ~AK.....ELEYA.J..I.QN.S'__ --'
11.9'1 135'1.336 1726.16
16.87 '12.'157 1725.0'1

.19.37 31.110. .1725.03 _
20.37 27.305 1725.02
21.42 27.110 1725.02

________.. 23.42 __ __ . 23. 28g 172~.• 02 . ~

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 3.1597 CFS-HRS= 1509.01 ACRE-FT= 12'1.70

SUBROUTINE ADDHYD CROSS SECTION '10
.__~_._ INPUT HYDROGRAPHS= 3.7 0UT~LHYDRO~~ '1. . ~

\ DUE TO STORAGE OVERFLOW. THE SUM OF HYOROGRAPHS 7 AND 3 WAS TRUNCATED HERE TO 100 VALUES.

Pt"AKELEVATION·-=S----------------------------~

1726.12
. -"1 't2~ .._0_1~ ~

1725,01
1725.01
1725.01
1725.01
1725.01
1725.01
1725.01
1725.01

PEAK TIMES PEAK DISCHARGES
11.95 1845.531

______. .2'1 •.97 ._ . . __.~ ._ 22.680 _
25.'19 22.191
25.99 21.966

' .26. '19.. .. . 22.031.. .
26.99 21.923
27.49 22.109

.. .. 27,99._ .. . 22.039 _
1 28.49 22.017
'28.99 21.980

TOTAL-WATE-R-.-I-N-INC=-:CH:=-E-=-S-=O"'"'N--:O=-=R-A-=-:IN""'A GEAR EA= 3.1206 CFS-HRS= 5820.29 ACRE-PT= '180.98

INPUT ROUTINGS= 0.00

, SUBROUT:-:::Ic-:N-=-E-R::cE=-A·CH---CROSS~SEcTi:ON-5'1-----·---------------

LENGTH= 2100.00 INPUT COEFFICIENT= 0.0000

8.'159 AVERAGE ROUTING COEFF= 0.8326 NUMBER OF ROUTINGS= 0.22

----------------
: SUBROUT-INE RU'NOFF---CROSS 'SECTION 5'1
; AREA= 0.06 INPUT RUNOFF CURVE= 90.0
_: C0t1PUIED_CllRVE. NO •...:: __ 9.0.•Jl ..

TIME OF CONCENTRATION= 0.25

PEAK ELEVA TI ONS
(8UNOFFI ~

(RUNOFF)
(RUNOFF)

PEAK DISCHARGES
10.5.]'10 _

3.'135
2.518

PEAK TIMES
11.96.~__. _
16.87
19.37

---------_._---_._------_._-~

00004:8



20.37
21.'+'+
22.37
23.4'+

2.211
2.18'+
1.902
1.876

(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF)

._SUBROuUNCI\DDHYD. CROSS_.SECUON__.54 . " _

INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

___PEAK_ TI MES ~EAK_D_I SCH.ARGES, -F'E.AK_ELEV.AU_QN.S'-- --'- _
11.99 1826.836 1696.32
25.'+9 11.818 1695.01
25.99_ 11.832 1695_.0 ...1 _
26.50 11.888 1695.01
27.00 11.935 1695.01

______ 27.49 ___ .11,831 1695.01_. _
27.99 11.882 1695.01
28.50 11.927 1695.01

. ?8.99_. . U.~.!,p l_Q.'Z.~.jL1 __'

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 3.1297 CFS-HRS= 5958.52 ACRE-FT=

TIME OF CONCENTRATION= 0.17

SUBROUTINE ADDHYD CROSS SECTION 55
___. IN~U·L H'tO(lOGRAPHS=__ 3_L5 OUTp_U·Lf:jrO-R.P9_RAPH= 6 . ----"

,
i DUE TO STORAGE OVERFLOW. THE SUM OF HYDROGRAPHS 3 AND 5 WAS TRUNCATED HERE TO 100 VALUES.

I·--------PEAK---r IME-i ----- ----PEAKDISCHr.-=R-G--E-S--------PEAK-EL-E-V-A-TION·S::----------------------------
7.76 43'+.670 1695.30

____ .__ 11.99 . 2428.906 1696.31 _
25.,+9 11.571 1695.00
26.00 11.526 1695.00

, 26.50 . 11.531 1695.00 _
26.99 11.5'+5 1695.00
27.50 11.5'+7 1695.00
28.00 _..__.. .11, •.591 1695.00
28.'+9 11.'+98 1695.00
28.99 11.522 1695.00

-'----"- - _.- ._------_.- -_. --- . ------------_._--------------------------

ISUBROUTINE RUNOFF CROSS SECTION '+1
AREA= 0.13 INPUT RUNOFF CURVE= 90.0

L COMPUTED CURVE...N0._,= 90.0

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
_______._11. 92. ... .__.. . 2'+6. 813'-- .5 R.lJNOFf:-:) -'

16.87 7.'+65 (RUNOFF)
19.37 5.'+72 (RUNOFF)

___. ._.20.37 ,+.aoo (RUNOFF) . _
21.'+0 '+.78'+ (RUNOFF)
22.37 '+.137 (RUNOFF)
23. '+0 '+.. 119 .( i3UNOEEL _

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 3.1651+ CFS-HRS= 265.57 ACRE-FT=
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SUBROUTINE RUNOFF CROSS SECTION ~2

AREA= 0.56 INPUT RUNOFF CURVE= 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.20

._PEAK._ D_I.SCHARG.E.S e.EAK._ELEV.AT.I..O_N~S _
1036.8~7 (RUNOFF)

32.086 (RUNOFF)
_23.5~9 (RUNOFF.l ,
20.667 (RUNOFF)
20.552 (RUNOFF)

________· __11.65J...1 --'(RUNOEELI -:- -J

___~ P£AK _.TIMES_. _. .
11.93
16.87

. 19.37 _
20.37
21.~1

________ 23.~1 .

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 15.165~ CFS-HRS= 11~~.00 ACRE-FT=

SUBROUTINE REACH CROSS SECTION ~3

____ LENGTH:: __ 2300.00 _. INPUT_COEFFICIENT::_._Q.JLCQ_O .I_NE_UL[l.OUTI~G_S::;:_O-"JLQ

AVERAGE WATER VELOCITY:: 10.238 AVERAGE ROUTING COEFF:: 0.8576 NUMBER OF ROUTINGS:: 0.21

SUBROUTINE RUNOFF CROSS SECTION ~3

_______ AREA:: __ .0. 2~ __ !NPUT._ RUNOFF_c.U.B.YE=~OLO TIJ'lJ:_..QE_CONC_E.lil.M_LI..Q_!'E..-0_J.~5,-- --'
COMPUTED CURVE NO.:: 90.0

------------------------------~

PEAK TIMES PEAK DISCHARGES
______ 11.91 ._._. ~63.8~5

16.87 13.785
19.37 10.107

________________ 20.37 . 8.871
21.39 8.862
22.37 7.650

~_-__--.--23. 39_____ __7..629 _

PEAK ELEVATIONS
UWN0EEl
(RUNOFF)
(RUNOFF)

____ (RUNOFFl. . _
(RUNOFF)
(ilUNOFFl

____(RU:'-JQF.FC.,J)'-- . -'

TIME HYDROGRAPH. TZERO:: 5.25 DELTA T:: 0.25 ORAINAGE AREA:: 0.2~

__ 5.25 DISCHG O. QO 1.1.7 1. 61 1._9_4 2. 2'L 2.53 2._89 15 •. 06 __.__ ~. O~ ~ ,_~~'__ ~

7.75 OISCHG ~.78 5.10 6.36 6.82 7.7~ 8.19 9.76 10.31 12.05 12.66
10.25 DISCHG 16.67 17.63 2q.~~ 25.9~ ~1.17 ~4.19 377.68 ~~0.95 109.67 86.96

·_12.75 DISCHG ._I±..i'.6~ lf.5.05. 33_._H 9._~._0_15 26.21 2_5..LL 2_~._~6 22.1~ 1~'__86________'_~.72 .....
: 15.25 DISCHG 17.~15 17.29 14.99 H.8~ 13.69 13.62 13.63 115.6~ 12.~8 12.~1

17.75 OISCHG 11.25 11.18 10.02 9.9~ 9.95 9.95 9.96 9.96 8.80 8.72
20.25 O!SCHG 8.72 8.73 7.56 7.48 8.65 8.7~ 7.57 7.~9 7.~9 7.50 _
22.75 DISCHG- 6.33 6. 25----=,. 42----i. 50---6. 33 6.25---0 ...-6----0.00------

!-S\JBROUTINEADDH'YO---c'Ross sEXi'I6N-----~3--------------

I INPUT HYDRO GRAPHS:: 1,2 OUTPUT HYDROGRAPH:: 15

-----,P::-·{AK-TIME-S-- -·--·--------P-EAK-D-!'SC;HARGEocS--- PEAK ELEVATIONS
11.95 1420.601 2216.5~

16.87 ..5. 81.7 -'2_2,15.•.P7'-- ~

19.37 33.579 2215.05
21.~3 29.129 2215.0~
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23.43 25.032 2215.03

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 3.1623 CFS-HRS= 1632.73 ACRE-FT= 134.92

SUBROUTINE ADDHYD CROSS SECTION 44
.__. INP.uT...HYDROGRAPfJS=_3. 4 .0Ure.ULl:r1'DROGRAP..H,..,=e..-l.l ~

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
_____ 11, 95._ 1665. 087, 2216.37 _

16.87 53.314 2215.05
19.37 39.068 2215.04

_______~21.43 --' ,33. 9~5_ 2215 •.03'- -"
23.43 29.155 2215.03

.SUllRO.UJ:.r.Nt;_RE ACH . ..CROSS .SEJ:.D ON_45_._. ... __
LENGTH= 3800.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

____,A VERAGE WA TER_VELOC U)'~,__13. 55 O<--__-'I!.V~~G~MU~I~JL~OEFF=O. 888~L 'I'iUl:m,E..B.-J1.LB9J.JD N§S.;.._!L...27<-- _

SUBROUT~NE_RUNOFF CROSS SECTION 45
AREA= 0.25 INPUT RUNOFF CURVE= 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.23

PEAK TIMES PEAK DISCHARGES
11.95 448.595

' 16.87 14..321"- _
19.37 10.511
21.43 9.129

: .. __, 23.43 .. 7....838.

PEAK ELEVATIONS
(RUNOFF)

...J RUNOft:J, _
(RUNOFF)
(RUNOFF)
( RUNOF:f'J _

SUBROUtINE_,ADDHYD.. ,CROSS ..SEC! I O,N_..'t5 ... . _
INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

____-'PEi\K TIMES I'EAK DISCHARGES PE~ILELEVAT.IONS, . _
11.98 1962.148 2031.21
19.37 49.441 2030.03
21.47__,__. ,42 .576 ,2,030 •.0.3 _
23.47 36.493 2030.02

3. 153,...;9'--__ ,2401.81"- -'A""CRE-FT= 198.4,8<-- _

~yBROy!J~_RUNOFF CROSS SECTION 46
I AREA=-O.-20 . -_. INPUT RUNO'FF-CURVE=-i;10.0
! COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.23

i='EAK-i'-iME-S---·--------P'('AK··'DI-S-CHARGES--------P-EA-K-ELEVATI''''07Nc::S------------------------------
11.95 358.766 (RUNOFF)

________16.87________--"11,458 (RUN0F:F.l'- -'
19.37 8-.<+08:-----------~( RUNOFF)
21.43 7.298 (RUNOFF)
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6.270 (RUNOFF)

SUBROUTINE ADDHYD CROSS SECTION ~7

INPUT HYDROGRAPHS= 1.3 OUTPUT HYDROGRAPH= 2

______P£AK _UME.L . .f'EAK_DI SCHARGES ---tP.E.AJCELEVAUOli....S . _

11.98 2319.133 2031.3~

19.37 57.859 2030.0~
______,21.46 ~9. 869. 2030. 03, ~ _

23.~6 ~2.800 2030.03

SUBROU.TINCREAC}-I _. CROSS_SECTl.ON_. ~.8_ '-- - ---------=----=--::-::c:--- --::-:cc=-=-=-c::
LENGTH= 5000.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

SU8ROUI~~~_RUNOFF CROSS SECTION ~8

AREA= 0.29 INPUT RUNOFF CURVE= 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.33

-- - - --- ----------- - -------
PEAK TIMES PEAK DISCHARGES

12.01 468.578
__ .19.37 .12.130:.- _

21.49 10.417
23.~9 8.930

PEAK ELEVATIONS
(RUNOFF)

. ( RUNOFF ), _
(RUNOFF)
(RUNOFF)

SUBROUTINE ADDHYD CROSS SECTION ~8

______1NPUL. HYDROGRAPHS=-1.•_2 0UII:UT_H'l'.DBOGg.~I:H= 3

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS"
___..... 12.05 _. ._.. 2~85.602 1885 •.6~. ~

19.37 69.725 188~.06

21.53 59.286 1884.05
___.23.53_ __ 5.0. 7.:61~ 188'+. 0'1.

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 3.H53 CFS-HRS= 3390.00 ACRE-FT= 280.1~

SUBROUTINE RESVOR STRUCTURE 7
______,SURFACCELEVAJI.ON=__188'i....0.0 -=--_-._...:/...:/'-- _

1-
PEAK ELEVATIONS

__________-1_926.•.35. -----'
1887.52
1887.00

PEAK DI·Set'lARGES
---..-C5~11 •. 024

58.1~9

~9.550

PEAK TIMES
_________12.83_
) 21.69
I 23.69

---T-I-M-E--------· -.------- HYDROGRAPH. TZERO= ~.75 DELTA T= 0.25 DRAINAGE AREA= 1.66
'+.75 DISCHG 0.00 0.17 0.70 2.'16 5.52 8.8~ 11.88 1'+.~1 16.56 18.5~

__'l.I.5 ELEV 18_8.~. 0 0__1_8_8~._01 _111 ~_'+_•.Q'1__."-~8'+. l_'1__iJlll '+ .~----.il1}~ 2~__1_8~.'-'7-"'2~_"'_18~8"'-~:!J•.8]__18 8.~•..Q.~lt~.1.2 -----,

7.25 DISCHG 21.30 25.21 28.98 31.91 35.51 '+0.'+7 '+5.76 50.76 56.37 63.01
------ ._-----------

-------.-------_._------_.- ---_.--'
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ELEV 1885.29 1885.52 1885.75 1885.93 1886.15 1886.77 1887.07 1887.41 1887.81

9.75
9.75

DISCHG
ELEV

70.41
1888.26

78.28
1888.n

89.15
1889.40

103.82
1890.29

123.81
1891.50

149.09
1893.03

187.32
18'35.35

207.30
18'37.06

277.16
1905.73

348.11
1'316.'32

12.25 DISCHG 379.86 3'34.90 538.42.' 511.50 '1'15.18 3'3'1.'15 392.24 389.6'3 386.8'3 383.92
_12.25 ELEV__-l'322.97--l925.98-1926.33_-l.'326.•.26-.l.926 •.1..l.-1.925 •.8.'2_1..'32,5 •.':+'+--1.92'+..•.93-.1.'324.3.1.-....1.9.23.7.81 ......

1'1.75 DISCHG 380.85 377.70 374.47 371.18 367.81 363.'36 358.10 352.26 346.50 33'3.47
_14.15. ELEV __1923.11_1922.54_1921.8'3~921.23___l'320.56__1919.81_~1918•.7'L-1917.68 __1916.• 63-_1'315.41----------

17.25 D!SCHG 330.3'3 321.52 310.23 298.25 283.41 266.6'3 24'1.05 217.'3'3 164.'34 84.20
_17.2 5 E.LE'L.....-..1913. 8.'3.--.-1912.42.__1'310.65--l5O.li. ~0__1.'~ 0(, •.6.3..--19.0~...2'+~3_Q1. •.~__1..a'2.8 .2L-18 '2. 3~'}L-111B '2.. 1 0"--- _

19.75 DISCHG 70.20 65.04 62.14 61.06 59.36 56.10 54.'33 57.12 58.05 55.B4:_1'3. 75 . .ELEV__1888.25_188] .9<;.__..1887. 7.6__1.887.• 1.0..._1887 • 59__1 !l 8I.. 4.D.._18!?I. 32._1887 • 46__1887.51_1887.38'- _

22.25 DISCHG 53.48 52.49 50.79 '17.52 46.34 '18.54 4'3.47 47.22 37.62 20.40
._ .22.25 .. ELEV.__.1887.24_._1.887.• 18__18S7.• OL__188.6 L!l§__1.t;8?80.._1.(\.8.9. •.'9..'+-1e86 •.~'9__18e.6_.86.-l81L6._2~.e..B.~.23,-- _

2'1.75 DISCHG 6.97 1.6'1 0.30 0.04 0.00 0.00 0.00 0.00
;__2_4.75 ELEV_. 18(l.'+.42__1884.0~_J_884.,OJ,__188'!.9JL__1e_B'!.•..9_0__:I,.88.'!.&O__1!HL'!..QO__1884.00 _

.SU_8ROU~I_NE. ~EACH __CROSS .SECTJ.QN__4'L _
LENGTH= 5200.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

SUBR.OUJ_INE RUNOFF __ CROSS_ SECTION _49 __-,,-,..,.- --=,--_
AREA= 0.16 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.36
COMPUT~D CURVE NO. = 90.0

-------~-- -.-. --_._---~----------_._._--~--_.

PEAK TH'IES PEAK DISCHARGES PEAK ELEVATIONS
12.03 251.415 (RUNOFF)

_______ 19.37 __..._ 6.680 ( RUNOFF 1 _
21.50 5.730 (RUNOFF)
23.50 4.'300 (RUNOFF)

i SUBROUTINE ADDHYD CROSS SECTION 49
. ~INPUT JiYnROGRAE_HS.=_l!~ O_UIPUl..!":D:.RR.O§.ri!,PH= 3=-__

306.67ACRE-FT=3710.'373.1421

PEAK DISCHARGES PEAK ELEVATIONS
577.461 1730,55
556. 394 ----------~i7-36.53-----------------------------

62.908 1730.06
.5~.524 _F~O.05 _

CFS-HRS=TOTAL WATER, IN INCHES ON DRAINAGE AREA=

PEAK TIMES
..12.10
12.'38
21.76
23.76

---_._--------_ .._.__._..__ .._._--_._--
i SUBROUTINE RUNOFF CROSS SECTION 50
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AREA= 0.13 INPUT RUNOFF CURVE= 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.24

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
11.95 231.335 (RUNOFF)
16.87 7.446 (RUNOFF)

_ .. 19037 .._~ __ .. ,. 5.45'+ (RUNOFF.. '
21.43 4.739 (RUNOFF)
22.37 4.127 (RUNOFF)

. ,23. '+3 ...... __. .'i ...07.0 ( RUNOFFj

_SU..B.ROUUNE......ADDHYD ".__ CROSS.... SE..C.U O..N.. __5.1 , ..__..._.
INPUT HYDROGRAPHS= 1,3 OUTPUT HYDROGRAPH= 2

______..PEAK TIMES _._.. . PEAK .DISCHARGES _
12.03 792.504
12.97 582.067
21.72 67,273-----...- - .. 23.72- .... --.---.---------.... ··5 7. i 1<+ ------

P-E~K ELEVAtIpNS _
1730.76
1730.56

__l ..UO.~.O..q _
1730.05

..SUBROUUr:JE... REACH ..._._ .CROSS SECIION __5~ ."_'__"..._... .
LENGTH: 1650.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

~UBROUT~r:J..E RUNOFf__ CROSS SECTION 53
AREA: 0.06 - INPUT R-UNOF·F·"ciTRV(= 90".0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.20

PEAK ELEVATIONS
(RUNOFF)

_________---'( RUNOf:FJ
(RUNOFF)
(RUNOFF)
(RUNOFF l _
(RUNOFF)

._---_...._.---------..."..,,----::~-:----

PEAK DISCHARGES
111.083

.__.. 3 ....441
2.522
2.214
2.201 _
1.894

PEAK TIMES
11.93

______..... 16,87
19.37
20.37

_____.21.41 ..
23.41

, SUBROUTINE ADDHYD CROSS SECTION 53
INPUT HYDROGRAPHS= 1,2 OUTPUT HYDROGRAPH= 3

338.'+6ACRE-FT=

------P-E-AK·-T-i:ME-S----------PEA-K-D-ISCHAP~GE'-:S------ PEAK ELEVATIONS
12.03 856.586 1695.98

. .12.98. .__ .586. 56(L .. ~1695 ...67.---------------------------__~

21.72 69.053 1695.07
23.72 58.713 1695.06

TOTALWAT~-IN INCHESONDRA INAGCAREA= 3.1416 CFS-HRS-;------';095. 66--

, SUBROUTINE AOOHYO CROSS SECTION 56
. INPUT HYDROGRAPHS= 3,6 OUTPUT HYDROGRAPH= 4
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---------- -------

DUE TO STORAGE OVERFLOW. THE SUM OF HYDROGRAPHS 3 AND 6 WAS TRUNCATED HERE TO 100 VALUES.

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
7.79 "68.157 1695.32

12.00 3281.062 1696.57
25."9 11.919 1695.00
25.99_____ __ 11.56 IL _1695.00.
26. t~9 11, 520 1695.00
26.99 -11. 5.. 5 1695.00

_ 27.50 _11.547 1695.00
28.00 11.591 1695.00
28,,49 11.498 1695.00
28.99 11, 522 '695.00

TOTAL WATER. IN INCHES ON DRAINAGE AREA= ".1596 CFS-HRS= 15'189.61 ACRE-FT= 1280.06
--- --.. _--- ---------

SUBROUTINE RESVOR STRUCTURE 4
______. SURF ACE__ ELEVA TION::; ..1695. 00 _

, ******************** WARNING MAIN TIME INCREMENT CHECK ********************

******************** WARNING MAIN TIME INCREMENT CHECK ********************

******!**_***_*..".*_~***.WARNING MAIN_.JIME_INCREME.NL_CHE~K..***~'!'..*_*"".!.*_!_*!_*!.!.!.!.~: _

******************** WARNING MAIN TIME INCREMENT CHECK *************u******

PEAK TIMES PEAK DISCHARGES pEAK ELEVATIONS
12,87 1499.405 1716.88

______. 25.81__ __ _ 23.166 1695_._3..,7 -'
26.31 2.163 1695.03

I 26,81 0.203 1695,00
_______. 27.31 . .0,0 19 . .lG95. 00 _

TIME HYDROGRApH, TZERO= 4.75 DELTA T= 0.25 DRAINAGE AREA= 5.76
____.4.75 DISCHG . . _0.00 0.0'1. .2._86 .18.•.73 .53.18 . .96. 55 __136_._0_6 173.20 212.89 .285.83_

'1.75 ELEV 1695.00 1695.00 1695.04 1695.30 16S5.85 1696.55 1697.19 1697.79 1698.'13 1699.61

__7.25
7.25

DISCHG _._ 326.72 35 7.97 390.3]_. 411+._01 "29.28.__ .... 2.25 __.:+55.9~__'170.82 __ '186.31 ..99.22 _
ELEV 1700.35 1701.02 17C1.71 1702.22 1702.55 1702.82 1703.12 1703..... 1703.77 170".OG

9.75 o_ISCHG
9.75 ELEV

506.74
170".29

515.90
1704.56

526.70
170'1.89

540.26 558.48 582.07 ~13.1" 6"0.15 697.17 780.15
1705.30--1705.84-1706.55 1707.49--1708.35--1710.3S---1713.50

12.25
12.25

OISCHG 837,70 1382.77
ELEV·----l 715.90---1715.72

1496.32
1716.87

1'196.83 1469,31
1716.87-·1716.8,+

1414.56
1716.76

1348.02
171G.67

1289.22 1246.73
1716.60---1716.54

1216.31
1716.50

14.75 . 0 ISCHG 1193. 38
14.75 ELEV 1716.'17

17.25 DISCHG 1046.69
17.25-- ELEV--1716.27

117'1.65
1716.4'1

1031,95
1716.25

1158.03 11'12.39 1127.17 1112.07 1097.74 1083.87 1071.12 1059.'11
1716. '12--17i 6-: '+ 0·_-1716. 38----i716 :3-6--1"f16. 34--1716. 32--{7 i 6.30 ·-1)16.29;----L/---;,.-i-\'---.2.----.-t:-/

1015.25 995.83 976.73 954.80 931.59 906.37 875.99 839.62
1716.23--1716.20 --1716-.18 -1716.15 --1716 .12 -i 716. 08---·i 716.04--1715.98

19.75
19.75

OISCHG
ELEV

836.32 831.80
1715.84-·~715.65

826.79 821.55 816.09 81C.37 804.45 798.46 792.22 785.67
1715.44 --1715.23--1715.00---171'1.7(;---171'1.52-"171,+. 26--1-71'1. oo--i 713.73

-_._--------
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22.25 OISCHG 778.80 771.59 763.92 755.65 7~6.70 728.84 705.36 680.36 65~.59 623.91
22.25 ELEV 1713.'+5 1713.H 1712.83 1712.~8 1712.11 1711.~6 1710 .f~ 1709.76 1708.86 1707.81

2~.75 OISCHG 555.'+5 472.52 321.~3 -62.37 19.~0 _5.89 1.81 -0.55 0.17 -0.05
2~.75 ELEV 1705.75 1703.'+7 1700.24 1693.99 1695.31 1694.90 1695.02 169~.99 1695.00 1694.99

___ 27.25 ..__.DISCHG..._..,_..... 0. 01,•.~... -0.• 00 ..._........ ,0.00.-_._-0.00____ .,0. OO__~_..O. 0.0_____
27.25 ELEV 1695.00 1695.00 1695.00 1695.00 1695.00 1695.00

)

TOTAL WATER. IN INCHES ON DRAINAGE AREA=

ENDCMf' .1_......__. .__._. .... ...... _' _

-----------...- ,--_...

-----------

4.1522 CFS-HRS= 15462.16
--c:-::--::-.----,

ACRE-FT= 1277.79

_. -_...._--------._._----------,---------------
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EXECUTIVE CONTROL CARD
EX~CUTIVE CONTROL CARD

STARTING TIME= 0.00
ALTERNATE NO.= 1

OPERATION INCREM.
OPERATION COMP T.

RAIN DEPTH= 7.30
STORM NO.= 3_

MAIN TIME INCREMENT= 0.15
FROM XSECTN/STRUCT 111 0 TO XSECTN/STRUCT 01 ~

RAIN DURATION= 6.00 RAIN TABLE NO.= 2 SOIL CONDITION= 2

! SUBROUTINE RUNOFF CROSS SECTION 11
AREA= 0.71 INPUT RUNOFF CURVE= 90.0

______COMPUTED CURVL.NO. =__ 90.0_
TIME OF CONCENTRATION= 0.25

******************** WARNING MAIN TIME INCREMENT CHECK ********************

P~AK Trr~ES PEAK DISCHARGES PEAK ELEVATIONS
2.31 2217.636 (RUNOFF)

, 2.49 2099.810 CRUNOFF) . _
3.85 435.199 lRUNOFF)
4.~2 380.218 (RUNOFF)
_5.17 278.28'1 ( RUNOFF_l. _
5.95 270.765 (RUNOFF)

TH1E __ _ _ HYDROGRAPH. TZERO=__Q .-':I_~ ._ DEL TA T= O.J 5 DRA INAGE AREA=__O_._U
0.'1~ DISCHG 0.00 2.06 22.74 53.61 82.60 137.1'1 193.98 2~6.98 271.6~ '136.02
1.95 DISCHG 507.52 561.~5 2055.33 1986.10 2050.81 1~91.56 966.82 673.20 575.63. 550.23
3 45 DISCHG 5H. OO ~ 19.25 ~12. 28 ~31.10 357.35__296. 63.__371._~9__3~9. 58__:;0 1. 60__282 .• 37 . ---'

,-- ~:95----- OISCHG 277.33 275.71 275.80 255.81 206.27 193.80 239.89 266.60 177.77 50.35
6.45 DISCHG 13.08 2.79 0.18 0.00

--------- - ----- ------_.- ----------- -----------_.---------------------
TOTAL WATER. IN INCHES ON DRAINAGE AR~A= 6.0755 CFS-HRS= 2783.91 ACRE-FT= 230.06

INPUT ROUTINGS= 0.00
SUBROUTINE REACH

LENGTH=

---_. -------
CROSS SECTION 12
5500.00 INPUT COEFFICIENT= 0.0000

-------.- ----'- --..------------ - ---. - --- .----------,:c-:-.c=::-:= -----------
AVERAGE WATER VELOCITY= 12.150 AVERAGE ROUTING COEFF= 0.8772 NUMBER OF ROUTINGS= 0.73

--- ----_. -- - --------
SUBROUTINE RUNOFF CROSS SECTION 12

AREA~ 0.'1~ INPUT RUNOFF CURVE= 90.0
COMPUTED_CURVE NO. ~ 90.0

TIME OF CONCENTRATION= 0.35

PEAK TIMES
_________ 2.51_

4.49
5.99

PEAK DISCHARGES
1232.831
234.~~9

156.768
---_._----_._--.

PEAK ELEVATIONS
«RUNOFFJ, ---:
(RUNOFF)
(RUNOFF)

SUBROUTINE ADDHYD CROSS SECTION 12
_______ IN~ULHYOROGRAPHS= ~2 O_UIP.l!T_ .HYJ;~'O_(;1\APH,_'==_"'_3 _

PEAK TIMES
2 • 51 _
~.51

~. 0:3

PEAK DISCHARGES
3233.809

.-- 602.188
402.585

PEAK ELEVA TI ONS
____ 197'1.67._

1972.26
1972.08

4595.11 ACRE-FT= 379.73

----------------
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SUBROUTINE RUNOFF CROSS SECTION 13
AREA= 0.42 INPUT RUNOFF CURVE= 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CDNCENTRATION= 0.16

******************** WARNING MAIN TIME INCREMENT CHECK ********************

PEAK TIMES
2.28

______ 2.48
~.88

4.36
5.17 _
5.93

PEAK DISCHARGES PEAK ELEVATIONS
1553.159 (RUNOFF)

_1282.820, ,_(RUNOFF)
274.761 (RUNOFF)
267.385 (RUNOFF)

._165.575 (RUNOF.F~, _
173.480 (RUNOFF)

· .TIME . . __,,__. . HYDROGi'(ApH •.. JZERO=__O._'+.!L- ,D.ELJA_T=, 0 •.1.5 DRAINAGE_88EA=_0 •.'+.2.-.:-::-:- -,
0.44 DISCHG 0.00 3.22 21.59 40.91 57.10 111.05 112.66 167.76 190.94 277.66
1.95 DISCHG 340.49 444.11 1505.43 1173.70 1228.74 650.14 450.74 336.97 323.41 322.58

__.9.45 __DISCHG 273.27 __.258.90. 212.22. 2.73,. 9_,? lul.•,9.3__ 165. 0? __2i>6._8.'l__192. 00 .166._~5 1_63._04 _
4.95 DISCHG 163.02 163.11 163.19 136.00 111.70 116.46 155.57 162.32 54.34 6.53
6.45 DISCHG 0.38 0.00

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 6.0171 CFS-HRS= 1631.13 ACRE-FT= 134.79

--- -- - ------ _. _._--------------_.
SUBROUTINE REACH CROSS SECTION 14

LENGTH= 4600.00 INPUT COEFFICIENT= 0.0000 !NPUT ROUTINGS= 0.00

AVERAGE WATER VELOCITY= 13.850 AVERAGE ROUTING COEFF= 0.8906 NUMBER OF ROUTINGS= 0.54

------- -- _._----,----_.
SUBROUTINE RUNOFF CROSS SECTION 14

AREA= 0.22 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.25
_. __, COMPUTE,D.,,,CURVE NO •. =_,_, 90.0 _, ,__. . _

******************** WARNING MAIN TIME INCREMENT CHECK ********************

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.31 687.151 (RUNOFF)

.- 2 .49 . 650 • 624 (RUNOFF..l _
3.85 134.859 (RUNOFF)
4.42 117.789 (RUNOFF)

. S.17 86.237 (RUNOtF.l ~

j 5.95 83.904 (RUNOFF)

__T_I.ME . HYDRQ?.BAI'.tiLT4f.=_'i~0_._~ !LE;!_.I8_.T= .0.15 DRAINAGE AREA= 0.22
0.60 DISCHG 0.00 7.04 16.61 2S.59 42.49 60.10 76.5384-.-17---'135.10 -.- 157.26
2.10 DISCHG 173.97 636.86 615.41 63S.46 462.17 299.57 208.60 178.36 170.49 159.27
3.60 DISCHG 129.91 127.75 133.S8 110.72 91.91 115.11 114.52 93.45 87.49 8S.93
5.10 DISCHG 85.43'-- 85.46--- 79.26-- 63.9i---60:0-5--'74. 33---ii'2;'61---55. 08---fs:i;'0--- 4'.'05
6.60 DISCHG 0.86 0.05 0.00

SUBROUTINE ADDHYD CROSS SECTION 14
I~~~~_~rQ~QGR~~~S=_5~~ .p~rJ:U~H~P'iQG.B~?H~=~7~ _

PEAK TIMES PEAK DISCI-iARGES PEAK ELEVATIONS
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2.44
3.85
'1.<;6
5.17
5.97

1976.851
375.489
350.050
250.813
2'12.213

1973.17
1971.92
1971.79
1971.28
1971.2'+

____...LTQ.JAL WA.1.£R...JJ',LI~CH£S_ON_.DRAINAGE. AREA.=._6.....1.!:+..'U ,C.E.S~S;: .2.5.3]~2:.._ A.C.R£.!,F..I.;...=__L20.9~1Jl _

LSUBROUTI NLADDHYD CROSS ..SEC]! ON .-15..__..
INPUT HYDROGRAPHS= 3,7 OUTPUT HYDROGRAPH= 1

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
_________.. 2.47 ..... 5301. 01'+__. . 1976. 20 _

4.'+9 948.500 1972.51
5.99 641.143 1972.25

- ---- ---.-_._---_._-_.-
TOTAL WATER. IN INCHES ON DRAINAGE AREA= 6.1747 ACRE-FT= 589.47

SUBROUTINE REACH
LENGTH=

CROSS SECTION 16
6500.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

AVERAGE WATER VELOCITY= 10.939 AVERAGE ROUTING COEFF= 0.8655 NUMBER OF ROUTINGS= 0.95

SUBROUTINE RUNOFF CROSS SECTION 16
AREA= 0.48 INPUT RUNOFF CURVE= 90.0

___...COrlPUTED. CURVE NO. = 90.0
TIME OF CONCENTRATION= 0.46

PEAK TIMES PEAK OISCHARGES PEAK ELEVATIONS
2.60 . .. 1.255.468 lRUNOFF ) _
4.50 247.569 (RUNOFF)
6.03 163.466 (RUNOFF)

.
I SUBROUTINE ADDHYD CROSS SECTION 16
' .INPUT HrnRO~Rf\?t!S= _l, ~ 9_U.ITULH.YDROG_R~P'_'H2.:=::....,,3"__ _

7'+7.6'+ACRE-FT=90'+7.066.1755

PEAK DISCHARGES PEAK ELEVATIONS
_____.._6293.106.. 18.22 ._5.7:- ....:

1167.356 1816.98
785.908 1816.56

'-CFS-HRS=

PEAK TIMES
____ 2.64. .

4.62
6.12

._- ..._----_._..- ....- - -- -_. - -- .-------_.._-------_.
j SUBROUTINE RESVOR STRUCTURE 6
J SURFACE ELEVATION= 1810.00

'--------·-P·EAK'TIM·ES· .. ·------·-·---PEAK-O'i·s·6-iiiRG(S----
2.91 5184.793

__. 12.31 3.256
12.61 1.097
12.91 0.372

PE-A-ULE-VA-T-I-ONS·----·----·---------------------­
18'10.57
].8.1 0 .10. _
1810.03
1810.01
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13.21
13.51
13.81
14.11

:>.126
0.042
0.014
0.004

1810.00
1810.00
1810.00
1810.00

TIME HYDROGRAPH. TZERO= 0.44 DELTA T= 0.15 DRAINAGE AREA= 2.26
r-- 0 .44 __DISCHG 0.00 __ 0.06 __•. 6.50 42.'+7 117.30 186.05 203. 96_..2'+3.89 276,92 __ 297.38
! 0.44 ELEV 1810.00 1810.00 1810.21 1811.39 1813.84 1816.14 1816.98 1818.86 1820.56 1821.86

i__l.95 D1SCHG 326.45 350.48 382. 59__32.l. 4'1__-"70.22.. 2'+77.67__5952.87 4_719.63 3668.55__2746. 45 _
! 1.95 ELEV 1823.71 1825.44 1827.82 18?1.16 1835.64 1839.04 1840.'+3 1840.30 1839.71 1839.19

1 3. 45__11ISCHG __~. 2221, 26 1951.71_._ 1736.90__1552.21_14 27.47_.1340.• 68__1227. 8'\_1143.28 .1139.84__1127.5 1

! 3.'+5 ELEV 1838.86 1838.64 1838.47 1838.32 1838.22 183S.15 1838.06 1837.99 1837.99 1837.97
I

i 4. 95 DISCHG 1078.16 __ 1019.78 __ 972 .}0 93~ • .9.9__90? •.:t_3 85~. 5.!__l9I.95__756. 69.__ 753.68 740.04 _
.-- 4.95 ELEV 1837.89 1837.80 1837.73 1837.68 1837.63 1837.56 1837.47 1837.'+1 1837.40 1837.38

, 6.45 DISCHG 648.77 493.43 482.04 '+78.53 474.90 470.56 466.01 461.50 457.03 452.61
- - 6.45--- -. ELEV----1837 .24--1837.01 ---i836. 73---1836. ~i--1836.08---1835. 68--1835.25--1834.83 ---1834.42---18'34.01

, 7.95 DISCHG
--7.95-- ELEV

448.23 443.89 439.59 435.34 431.12 425,37 419.65 414.00 408.43 402.94
1833.60 --1833,19--1832. 79--1-832~1;-0--1832.01---1831, 51--1831 ;-Oi--1830. 52--1830.03--1-829-.56 ------------,

__ 9.45 'OISCHG . 397,52 392.17 386.89 379.59 371.24 363.07 355.09 347.28 339.6', 332.17I 9.45 ELEV 1829.08 1828.62 1828.16--1827,59-i825.98 1826,3i--1825.78--i825.20----i824.64 18 24.08

I 10.95 DISCHG 319.64 306.64 294.16 282.18 270.70 235.02 197.08 9.26 -5.38 3.13
~---10.95-- [LEV---1823.27-----1822. 4-5-i821. 66--1"820 :90---182-0'. 17--i-818: 44---18'iE:-;66---1810 .30-1809.82~10,10

12,1;5
12.45

DISCHG
ELEV

-1.82 1.06
1809,94- 1810.03

0,04 -0.02 O.pl
1810.00---180 9 .99- iSlo. Ou

13.95 DISCHG -0.00
--13.95--- ELEV ---1-809.99

ACRE-FT=

SUBROUTINE REACH
LENGTH=

CROSS SECTION '5-2--- - -----.---~-----.._------

4600,00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

AVERAGE WATER VELOCITY=

SUBROUTINE RUNOFF CROSS SECTION 52
AREA= 0.16 INPUT RUNOFF CURVE: 90.0 TIME OF CCNCENTRATION= 0.33

________C_Qi1PUTED_.Cl,lflvE _NO_._= __9.O' •.0 ... _

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
________ 2.• 50 4.5'+. 235C'- --'C RUNOEF

LL
) _

1;.48 -85~485 (RUNOFF)
5.98 57.618 (RuNOFF)

i SUBROUTINE ADDHYD
.---------

CROSS SECTION 52

. j

------ --_._- _ .. '- -- --_. - ---------_.._---- 000060



INPUT HYDROGRAPHS= 1,2 OUTPUT HYDROGRAPH= 5

******************** WARNING MAIN TIME INCREMENT CHECK ********************

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.51 503.002 1695.34

___________4.,79 __ ,528.788 1695.36, _

5.96 410.985 1695.28
12.54 13.396 1695.00
12.89 _ 9.597, 1695.00 . -'- _
13.49 9.598 1695.00
13.79 9.576 1695.00

_______~1'+. 09 9 .559 1695.0,0 _
14.39 9.605 1695.00
14.99 9.571 1695.00

i--T-I-M-E------- - HYDROGRAP-H ~ -r'Z'ERO--.--0-.-4-4-----DECTA T= O.-1=-5=-----D""R"'A""I-:-NA'i;-E-A-R-EA-=--0-:7-9-------·-------

0.44 DISCHG 0.00 0.09 4.48 14.12 24.80 38.64 57.14 69.75 81.61 111.81
__ 1.95 __0ISCHG 135,73__160.31._383.48.__4.8,0.•,QI?__5,OO,.69 4'11.6!\.__,3,26,._3.~__2.55_.25__224 •.l2__21J.64 ~

3.45 DISCHG 214.86 200.29 205.63 215.19 227.95 234.44 259.44 322.35 469.92 528.60
4.95 DISCHG 457.40 439.11 428.38 423.22 410.17 403.30 405.72 410.68 398.94 370.28
6.45 DISCHG 35', .55 34 7 .48 __,343.18_, _340,.36 337.5"1:__,.,335.38 333.05 330.98 329.00__326.87 _
7.95 DISCHG 324.16 321.27 318.06 314.99 31~.71 308.69 305.77 302.88 299.97 296.62
9.45 DISCHG 292.53 288.55 284.68 28C.75 270.57 272.74 268.80 263.04 256.48' 250.23

_10,. 95,__ 0 I SCHG. 244. 17 237.37 __ 227.7 6__,?1] • 85__2!J13. 38 1..9,7 • 22,__1.23.41 168.48,__-.1.45.13 89.78 ..0

I 12.45 DISCHG 8.74 11.66 -9.34 9.59 -9.56 9.57 -9.57 9.57 -9.57 9.57
i 13.95 DISCHG -9.57 9.57 -9.57 9.57 -?57 9.57 -9.57 9.57 -9.57 17.92

, SUBROUTINE RUNOFF CROSS SECTION 21
AREA= 0.27 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.21

___, __, __ COMPUTED CLJRVE,NO. = 90.0 .". _

PEAK TIMES
2.29
2.49
3.87

, 4 • 38
5.17
5.94

PEAK DISCHARGES PEAK ELEVATIONS
,_,.935.211 ",__,_, (RUNOFF)

814.501 (RUNOFF)
170.145 (RUNOFF)
153.900 (HLJNOFF:J
106.241 {RUNOFF)
106.430 (RUNOFFI

NUMBER OF ROUTINGS= 0.69

TOTAL ~ATER. IN INCHES ON DRAINAGE AREA= 6.0384

0.0000

CFS-HRS= 1052.19

INPUT ROUTINGS= 0.00

ACRE-FT= 86.95

SUBROUTINE RU~~OFF---'-'CROSS-SEC'TION-22-----------------'------'

AREA= 0.25 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.31
COr~eUTED__C_\![W,E__ NO. _= ~.Q ',0 ,

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
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2.49
4.47
5.98

719.198
133.724
91.221

(RUNOFF)
(RUNOFF)
(RUNOFF)

SUBROUTINE ADDHYD CROSS SECTION 22
_______INf'ULHTDRO.GRAPHS=_1 ~2 ..,__OuTEUJ:.,li·[DROGRAP.J:L:;J • _

PEAK TIMES pEAK DISCHARGES PEAK ELEVATIONS
____.._ ..2.46 . .1565. 571. --'-18'31..1J -' _

4.49 278.773 1890.24
6.00 187.303 1890.16

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 6.1788 CFS-HRS= 2073.58 ACRE-FT=

TIME OF CONCENTRATION= 0,16
SUBR·ouriNE-RUNOFF---·-·-CROSS--SEC·TION-23--·---------- -----

AREA= 0.21 INPUT RUNOFF CURVE= 90.0
.. .__..COMPUTED_.CURVE __NO,. =__'30,0 . _

. ***************~**** WARNING MAIN TIME INCREME~T CHECK ********************

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.28 776,579 (RUNOFF)

. ._. 2,48 . .. 6'+1.'HO ._(RUN0I'TJ _
3.88 137.380 (RUNOFF)

I 4.36 133,692 (RUNOFF)
: 5.17. ._._83,287. __J RUNOFF , _

5.93 86.740 (RUNOFF)

__iIME
0.'+'+
1.95
3.'+5
4.95
6.45

___. . .. _. HYDR QG RAI' H, TZE F\.9.=__.O..,!f-'+ ..__DI;LI A.T=__O.•J.s OBJ\ I N~GE_~~.E.A=__(L._2""1~~,---, _
DISCHG 0,00 1.61 10.79 20.'+5 28.55 55.52 56.33 83,88 95.47 138.83
OISCHG 170,24 222,05 752.71 586.85 614.37 325.07 225.37 168,48 161,70 161.29
oI SCHG , 136,63 __..129. '+5. 106.11_.__..136,99 90, 96 32, 51 J_'?3_,52 %.00__ .83.27. ..81.52 --,
OISCHG 81.51 81.55 81.59 68,00 55.85 58.23 77,78 81,16 27.17 3.26
DISCHG 0.19 0.00

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 6.0177 CFS-HRS= 815,56 ACRE-FT= 67.39

INPUT ROUTINGS= 0.00

------ .---- ------- -_.- - -"'- --._-_. ------ ._--------------------------------_._,----._-----_._.
SUBROUTINE REACH CROSS SECTION 24

LENGTH= '+500.00 INPUT COEFFICIENT= 0.0000
----------- _.

AVERAGE WATER VELOCITY= 13,253 AVERAGE ROUTING COEFF= 0.8863 NUMB ER 0 F--ROU-T-I-N-G-S = ·-0-.-=5-=5:-----

i
------------_._--------------~

0,28

PEAK ELEV ATI ONS
(gUNOEf)
(RUNOFF)
(RUNOFF)
(RUNOFF)

r·-SUBR-OUTiNERur~OF·F--C·ROSS-SECfi~o-N---24-

AREA= 0,25 INPUT RUNOFF CURVE= 90,0 TIME OF CONCENTRATION=
, COMPUTED CURVE NO, = 90.0 . _r-------- _. ,- - _._.

PEAK TIMES PEAK OISCHARGES
________.2. '+';' 729. 36Q

3.82 150.937
4.'+5 133,~77

________~5 ._9(, ~2 .~_9_8'____ _

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

--------_._--------------_._------ _._--------------
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SUBROUTINE ADDHYD CROSS SECTION 24
INPUT HYDROGR~PHS= 1.2 OUTPUT HYDROGRAPH= 3

PEAK TIr1ES PEAK DISCHARGES PEAK ELEVATIONS
2.45 1387.149 1891.31
3.82 271.047 1890.32_4.46 250. 383 1890 ._30, --:

5.97 172.057 1890.20

_SUBROU..ll.NLADDHYD CROSS_SECT_~ON_25 _
INPUT HYDROGRAPHS= 3.7 OUTPUT HYDROGRAPH= 1

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
__________ 2. '+6. 2951. 72'2.. ~8.9_1 a_5'-- _

I 4.48 528.511 1890.45
· 5.98 358.873 1890.31

6.1635
-----------.-------- - ---------

TOTAL WATER. IN INCHES ON DRAINAGE AREA= CFS.HRS= 3898.20 ACRE-FT= 322.14

0.00INPUT ROUTINGS=0.0000

-------------------------------------------------------
: SUBROUTINE REACH CROSS SECTION 26

LENGTH= 3500.00 INPUT COEFFICIENT=
----------- -------- ---- ._-------------~----:,.-----,.---=.

AVERAGE WATER VELOCITY= 14.534 AVERAGE ROUTING COEFF= 0.8952 NUMBER OF ROUTINGS= 0.39

· SUBROUTINE RUNOFF CROSS SECTION 26
AREA: 0.16 INPUT RUNOFF CURVE: 90.0 TIME OF CONCENTRATION: 0.25

· . COMPUTED.CURVE__ NO •__= 90.0 _

************~**~**** WARNING MAIN TIME INCREMENT CHECK ********************

PEAK TU1ES PEAK DISCHARGES PEAK ELEVATIONS
,2.31 499.755 (RUNOFFl
____________ 2.49 ~ '!73.185 (RUNOFF_t _

3.85 98.069 (RUNOFFl
4.42 85.660 (RUNOFF)
5. n 62.708 --I( RUNOFF l'-- --'- _
5.95 61.022 (RUNOFF)

TIME
--C). 60---0I-S-CHG-- 0 • 00

2.10 DISCHG 126.52
3.60 DISCHG 94.48
5 .10----DISCHG----62;13
6.60 DISCHG 0.62

SU8ROUTINE ADDHYD CROSS SECTION 26
, INPULH.'r::OBOGRf\PHS=_.l.t2 9UIPUT H.1.DROGRAPH=_7-'-- _

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS

000063



2.53
4.50
6.00

3292.033
589.166
398.411

1785.89
1784.50
1784.34

.,

I

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 6.1593 CFS-HRS= 4531.56 ACRE-FT= :'

SUBROUTINE RUNOFF CROSS SECTION 27
AREA= 0.24 INPUT RUNOFF CURVE: 90.0

_______Coi'"IPUi£D_ CURVE_NO._= __ 90.0. _
TIME OF CONCENTRATION= 0.12

******************** WARNING MAIN TIME INCREMENT CHECK ********************
-- --------- ---- ------- . ---------_.._-_._---

, ******************** WARNING MAIN TIME INCREMENT CHECK ********************

. _. _. P_EAK TIMtS_.. . _.._.__ .__ ._... PEAK OISCHARGES PEAK. ELEVATI.Q.NS . _
1.23 76.952 (RUNOF~)

2.28 843.880 (RUNOFF)
.. _. 2.48 . 735.884 (RUNOFF)

·3.22--······-····-----·------· 190.103--------·-------iRUNOFF·)--------------------------------'

3.57 162.187 (RUNOFF)
3.88 155.215 (RUNOFF)-._--------- 4.35 --·--------·----------·-166.013----------------(RUNOFF j.------------------

5.17 95.995 (RUNOFF)
_________ 5.92. . .__ 102.565_ _ I RUNOFF )'-- ~

TIME HYDROGRAPK, TZERO= 0.44 DELTA T= 0.15 DRAINAGE AREA: 0.24
0.44 DISCHG 0.00 3.05 14.90 25.73 34.55 75.22 61.86 97.38 131.82 154 .93 _

. --1.95----DISCHG ---204. '+8-~61'-21---823.07'-·--6i8-:74--6-~4.19--· 316. 58 ~9-.-76---is6-. 34---184-. 04--184. 41-
3.45 DISCHG 137.83 161.00 111.72 154.97 97.38 93.16 165.95 101.02 93.35 93.11

_._.'1.95_.__0 I SC HG 93 , 16. __93.21 .. 93.26_.__7:.1.• 38 G...? ._2_7__-p9 •~.? 21.. H 9.3 .~_2 ~_. 51 (l.. 7'-1"- --'
6.45 DISCHG O.CO

SUBROUTINE__ REACH CROSS SECTION 28 _ . __ . __..__.. _
LENGTH= 5600.00 INPUT COEFFICIENT= 0.0000

._---_._----_. ----------------------------~
INPUT ROUTINGS= 0.00

_~UBROUUNE._RUNOFfO. CROSS SECTION 28 _._. _
AREA= 0.26 INPUT RUNOFF CURVE: 90.0 TIME OF CONCENiRATION= O.O~

COMPUTED CURVE NO.: 90.0

------~

----.--- ---- -.- -.--.--------------------:-::-=-c-----
PEAK TIMES PEAK DISCHARGES

2.50 73~.049
__4.48 .138.7.1.9. _
5.99 93.111

PEAK TIMES
2 .I~E.

-------- --_._-----_.

PEAK ELEVATIONS
(RUNOFF)
UWNPF...EJ ---J

(RUNOFF)

PEAK ELEVAT·~IO~N~S-----­
1785.50
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290.170
286.733
183.6'+1

178'+.'+0
178'1.40
178'+.25

TOTAL ~ATER, IN INCHES ON DRAINAGE AREA= 6.1809 CFS-HRS= 199'+.50 ACRE-FT= 16'+.82

. SUBROUTINE ADDHYD CROSS SECTION 31
INPUT HYOROGRAPHS= 3,7 OUTPUT HYDROGRAPH= 6

DUE TO STORAGE OVERFLOW, THE SUM OF HYDROGRAPHS 3 AND 7 WAS TRUNCATED HERE TO 100 VALUES.

_____---"PEAK _TIMES . PEAK 01 SCHARGE.S, _
2.51 '+72'1.307
4.'19 875.819

_ 6.00._.. . _581.886 _

erAK.__ELE\lAlLONS~ _
1787.02
1785.13
178'1.86 . . .

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 6.1659 CFS-HRS= 6526.07 ACRE-FT= 539.31
- _._._----------_ .. - ...._---_ ..._-----_.._- -_._-------_._---

; SUBROUTINE RUNOFF CROSS SECTION 29
_.. . " AREA= .0.26 .. ... INPUT .RUNOFF=:.. CURVE=__.9 O.•.P__._._Tl.M.E_OLC_ONC EN T.R A.t I ON=__P...12

COMPUTED CURVE NO. = 90.0

*****~**************WARNING MAIN TIME INCREMENT CHECK ********************

PE/l.K ELEVATIONS
(RUNOFF)

__________(RUNOF.E.l _
(RUNOFF)
(RUNOFF)
( RUNOFF_) _
(RUNOFF)
(RUNOFF)

_____. ( RUNOFE:.1 _
(RUNOFF)

PEAK TIMFS PEAK OISCHARGES
1.23 83.365

__________.. 2.28 . 9l'1.225 __
2.48 797.2'+0
3.22 205.939
3.5" 175.696'-- .
3.88 168.166
4.35 179.828

_____5.17.. 103.976
5.92 111.110

. TIME HYDROGRAPH, TZERO::: O.'+~ DELTA T= 0.15 DRAINAGE AREA= 0.26
--0.4,+ -OISCHG -----0:00---3:'30 - 16.1'+ . 27,87''' 37:c+3" 81.49 "67":'"01 105.49'- 1'12.81 167.84

1.95 DISCHG 221.52 391.31 891.66 735.31 752.0'+ 342.97 2'+8.91 201.87 199.38 199.78
3.'+5 DISCHG 1'+9.32 17'+.'+2 121.03 167.88 105.50 100.93 179,78 109.4'+ 101.13 100.87

·----'+.95-- -DISCHG---·IOO.93 .. --100 .98 --101.03---7-i .-32--- -6-i.46-- 75. ''-8-- 99-:39--1·01.20---·1·6".80--· ·0..,-.:f7':----------....
6.'+5 DISCHG 0.00

-_. -----_.. -_ .._-----.---------_._-_ .._--_ .._---
SUBROUTINE REACH CROSS SECTION 30

.__._. LENGT_H=__4.50C. 00 r~UT _COE.f::r..I_C_.U:_N.l..=__.Q.•Jl..QQ.Q.. Lf'!f..LJ~QY_LLr-.!§S= 0.Jl..Q...... .

AVERAGE WATER VELOCITY= 11.551 AVERAGE ROUTING COEFF= 0.8717 NUMBER OF ROUTINGS= 0.62

-----------------------
SUBROUTINE RUNOFF CROSS SECTION 30

.. ARD = 0 •13. I NP U1. RUNOF f _~ UI3..~E-=---_..J O..!. O ~_'I ME...oLC...o.lJ~E;..N.I f3.. AT!.. ON= 0 • 3 O~ _
COMPUTED CURVE NO. = 90.0

____.. F:EAK_EL.EVP.U...Qr-:!_~ _

_J
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376.1112
69.629
47.836

(RUNOFF)
(RUNOFF)
(RUNOFF)

SUBROUTINE ADDHYD CROSS SECTION 30
______..__ INPUT _.HYDROGRAPHS=__ l, 2 0UTPUT _HYDROGR,;e.li-;_3 _

128.17

PEAK ELEVATIONS
1.785.35
1784.33
1784.21

._-----_.-----:::---=------_.
CFS-HRS= 1551.05 ACRE-FT=6.1624

PEAK DISCHARGES
_________________ 1197.907 _

222.620
lit7 .419

--- ~_._--------- --- -
TOTAL WATER, IN INCHES ON DRAINAGE AREA=

PEAK TIMES
. ._ 2.44

4.47
5.97

32
OUTPUT HYDROGRAPH= 7

- . __ "__0_- ._

SUBROUTINE ADDHYD CROSS SECTION
INPUT HYOROGRAPHS= 3.6

DUE TO STORAGE OVERFLOW, THE SUM OF HYDROGRAPHS 3 AND 6 WAS TRUNCATED HERE TO 100 VALUES •

.. PEAK TIMES __.__._.__ . PEAK DISCHARGE_S P.EAK. ELEVATIRN.S _
2.50 5871.574 1787.48
4.49 1097.814 1785.28

__ ._. .5.99 .. . .. .728.655 . .1JI)5_.Q3

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 6.1652 CFS-HRS= 8077.12 ACRE-FT=

SUBROUTINE RESVOR STRUCTURE 11
________~URFACE F:LEVATION=_lIeO,OO . __

PEAK DISCHARGES PEAK ELEVATIONS
____'+890.479 1815.49 _

1016.332 1813.00
582.318 1812.50

_. __._.__. .52,265. 13:82,37'-- _
52.125 1782.36
52.050 1782.36
51.835 .1782,35 _

PEAK TI MES
____._. 2.75 . _

4.57
6.07

. 14.09
14.39
1'+.69

__. . ltf.c:?9_

TIME HYDROGRAPH, TZERO= 0.44 DELTA T= 0.15 DRAINAGE AREA= 2.02
.... 0.4'+__D.ISCHG ._.0.00. ... _2.37.. . 39.68 91.34 107,19 .14'+.27 168 J 63 19'+.68 214.. 29 237.1.27 _

0.4'+ ELEV 1780.00 1780.10 1781.80 ·-1184.20--1735.18---1787;/.f6--17-89:39--i791.70--1793.B1--1796:'+0

1.95 OISCHG 256.29 27'+.04 299.39 330.49 1983.53 4674.80 4289.21 3123.10 2263.45 1899.85
----1. 95--' ELE V--'---l 798. a 7--1 8 01.29--1804.98'-1'609~91--1813.78 ---1 e15. ,,7--i815 .15--1814.49'-'-' 1814.01--1813.72------------

3.,+5__ 0.!SCHG . 1684, 20 _1507.29 1353. 24 1251. 6J~_11i34.16__1082. 92 1Q.QO. 80__1014.54 1014. 53 __ %1.5o -'
'---3.45 EL;::V 1813.54 1813.40 1813.27 1813.19 1813.14 1813.05 1812.98 1813,00 1813.00 1812.92
J

4.95 DISCHG 904.92
4.95---- ELEV -----1812.84

862.24 834.06 809.62 7G6.01 70,+.3~ 664.30 670.10
1812. 77---i812. 73--1812 .69-ie:,2.{3-·-1812. 54--'1812.48--1812.48

672.32 586.08
1812.49--1812.36

6.45__DJSCHL.__ 429.54
6.45 ELEV 1812.12

342.14 .340.27 338.3.6_.__.. 336. 43__33'+. 51.. 3~2 .60
1811.85 1811.54 1811.22 1810.90 1810.58 1810.26

330.70 325.82 326.94
1809.95---1809.-63--1809.32----------

._----------------- ----------
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10 .95 DISCHG~. 273.50_.... _270.46__.. 267.'+5__ 26'+. 05 258. 76__ 253 •.58__248.• 50__..243.52.-__ 238.65--..233 •.77 ......;
10.95 ELEV 1801.21 1800.78 1800.35 1799.87 1799.19 1798.52 1797.87 .1797.22 1796.60 1795.97

:_.12.'+5__DISCHG __ 225.23.__. 217.01__ 209.08'__ 201.,+5 __ 190.80__177. 9!1__165._95__ 154. 77 122.57__._ 93.55 _
12.45 ELEV 1795.02 1794.11 1793.23 1792.38 1791.36 1790.21 1789.15 1788.15 1786.12 1784.34

_13.95----..DISCHG -52.2a__~ 52.20__-52.20__52.20 =52.2.0 52.20 -52.20__ 52.20__':'52.20 52.20 ~

13.95 ELEv 1777.62 1782.37 1777.62 1782.37 1777.62 1782.37 1777.62 1782.37 1777.62 1782.37

TOTAL WATER. IN INCHES ON DRAINAGE AREA: 6.2081 CFS-HRS: 8133.30 ACRE-FT: 672.13

SUBROUTINE REACH
LENGTH:

CROSS SECTION 33
2300.00 INPUT COEFFICIENT: o.oeoo INPUT ROUTINGS: 0.00

AVERAGE WATER VELOCITY: 20.224 AVERAGE ROUTING COEFF: 0.9224 NUMBER OF ROUTINGS: 0.19

SUBROUTINE RUNOFF CROSS SECTION 33
AREA: 0.12 I~PUT RUNOFF CURVE: 90.0

, cor·;PUH:D_ CURVE. NO •.:: ._90.0.
TIME OF CONCENTRATION: 0.20

PEAK TIMrs PEAK DISCHARGES PEAK ELEVATIONS
______._._2. 29 ~ ~ ~_423. 723. .( RUNOFFJ'--- . . _

2.49 361.561 (RUNOFF)
3.87 76.289 (RUNOFF)

, ._. 4.37 .________ 69.926 .. ( RUNOFF) _
5.17 47.273 (RUNOFF)
5.94 47.841 (RUNOFF)

708.75ACRE-FT:8576.39CFS-HRS:

PEAK ELEVA Tl ONS
__________~1726. 3_8 _

1729.20
1726.37

____________ 1725.08
1725.08-------------------------------

1725.08
___~pg~. Q""8 _

---_._-------------

!SUBROUTINE ADDHYD CROSS SECTION 33
. INPUT HynROGRAPHS:._1.2 QUH'_U_LHYDROGRAPH: 7

PEAK TIMES PEAK DISCHARGES
__________ 2.30______ ___ -'27.901

2.79 4595.155
5.92 717.419

_______.14.09 32.111
14.39 32.074
14.69 31.925

___________ 14. 99 ~1.IiQS'-- _

I
i TOTAL WATER. IN INCHES ON DRAINAGE AREA: 6.1809
-----_._------ ---------------------------------_.
SUBROUTINE RUNOFF CROSS SECTION 34
________ AREA: 0.24 WPUT RUNOFF S:UR.VE;::: 90 ._Q. IItlL9£.._C0f'!.C:!=tiIBJ..1 I9~Q_. 2.-'4'-- --'

COMPUTED CURVE NO.: 90.0

-----------------------_._-------
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PEAK TIMES PEAK DISCHARGES pEAK ELEVATIONS
2.31 768.217 (RUNOFF)
2.49 713.748 (RUNOFF)
3.86 148.344 (hUNOFF)
4.40 130.474 (RUNOFF)
5.17 94.134 (RUNOFF)

. 5.95 . 92.042 1RUNOFE.l

TIME HYDROGRAPH. TZERO= 0.60 DELTA T= 0.15 DRAINAGE AREA= 0.24
__0. 60__DISCHG 0.00 8 .11 18.68 28.46 '+7.72 .65.94 85.1.3 92.63--1'+9. 2L ~_7'+• .73, _

2.10 DISCHG 198.37 718.65 672.33 695.89 492.42 317.74 222.86 192.60 185.57 173.11
3.60 DISCHG 141.17 137.91 147.15 1~e.94 99.62 128.35 123.46 100.94 95.06 93.58

__5.10 __01 SCHG 93 .18 __ .. _93.23 85.86__ 68.92.. 65.46 81. ';13 ';1_0_, 23 :1c._76 15 • 49 3.7'+
6.60 DISCHG 0.72 0.01 0.00

___ TOTAL WATER. IN INCHES O~! CRAINAGE AREA= 6.2859 CES-HRS= .. .2..l3.• 62 ACRE-FT= _.. 80.'+6 _

_SUBROUTIj'JE_RUNOFF CROSS SECTION 35
AflEA= a.23 INPUT RUNOFF CU."V-E;---90-.--0----TIME-OF-CONC6~TR-A-T-ioN= 0;-18----
COMPUTED CURVE NO. = 90.0

*~******************WARNING MAIN TIME INCREMENT CHECK ********************

_________PEAK_ TIMES pEAlS DISCHARGE!> PEalS_ ELEV_AUQ.N.S _
2.29 841-.527 (RUNOFF)
2.49 699.936 (RUNOi-F)

, 3.88 . . 148.582 ( RUNOFF)
4.36 140.019 (RUNOFF)
5.17 90.909 (RUNOFF)

.. 5.93 93.4_66 ( RUNOFF_)_

, TIME: HYDROGRAPH. TZERO= 0.44 DEL TA T= 0.15 DRAINAGE AREA= 0.23
. 0 .44 °I SCHG. ..0.0 0 ._ 1 .37 __..10.68 2.1 ._2_6 ~o_. 30 56.32 __._62.56 89.87 97. 8I.__ 151 .36'--__

1.95 DISC~G 181.56 214.26 811.72 641.75 67~.25 384.30 260.64 189.63 177.91 176.66
3.45 DISCHG 155.61 138.06 120.63 148.07 103.38 91.14 139.52 109.04 92.38 89.60

__ ~. 95 DISCHG 89.2:; __.__89.31 69._36 __. ..":.9 •. 9..'L-__62_.1IL 62 •.9J__....§ 3 .._5Jl 8a • 6 L __3.6. ~_7 5_.L5_
6.45 DISCHG 0.68 0.00

\

___.. TOTAL_ HAJER .•_Ii\l INCHE_S Oi\l_DRAINAGE__}\REA= 6_,01_88 CE~:"l1RS==_ 89~._4_1 ACRE~fT= 73.83 _ .. ~

_SU3RQULINE _ADDHYD CROSS SECTION 36 .. _
INPUT HYOROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 6

_____ PEAK TIMES I:EAK_DI Si:HAR!?e:!> PEAK..... ELEV ATl.QN.S
2.30 1606.572 1797.02
2.49 1413.738 1796.85

_3 •.137______ .... 296.734 1795.61
4.37 269.819-------------·--1795:55
5.17 185.024 1795.38
_5.94. .._185. 32~ 17_95.38

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 6.0485 CFS-HRS= 1834.67 ACRE-FT= 151.61

SUBROUTINE RUNOFF CROSS SECTION 37
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AREA::: 0.14 INPUT RUNOFF CURVE::: 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION::: 0.20

PEAK TIMES PEAK DISCHARGES
2.29 494.369
2.49 421.834

___________3.87 . . . 89.007...

4.37 81.568
5.17 55.159

_______.5.94 55.815

PEAK ELEVATIONS
(RUNOFF)
(RurWFF)___________(RUNOFEJ _

(RUNOFF)
(RUNOFF)
(RUNOFF.l -----------------~

------------,..--------------------------_.-----'

pEAK.._ELEVAI_tQN.S _
1791,96
1791.78

___________.....n'20 .5.'+ -'

1790.49
1790.34

._.1790.3'\

__SUBROUJJ:.NE.-AD.DHYD.__ CR.O.S_S_..SEC.UOR__3.8 .__ ._. _
INPUT HYDROGRAPHS= 1.6 OUTPUT HTDROGRAPH::: 3

i .__PEA:~.TI~1ES. .F:.EAK_DISCHARGES _
2.29 2100.683
2.49 1835,S'll

_________3.87 385.743
4.37 351.330
5.17 240.215

'. ._ 5.94_ _2.41. 124 _.__. _

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 6.0';56 2380.04 ACRE-FT= 196.68

: SUBROUTiNE REACH CROSS SECTION 39
. .__.. LENGTH= O. 00 INPU.1_COEF£;:C I Er-JJ:=:. o. 00 O'-"O'--__!lU'_UJ~.O_U_UNGS= O_•.OO

AVERAGE WATER VELOCITY= 11.817 AVERAGE ROUTING COEFF= 0.8742 NUMBER OF ROUTINGS= 0.00

SUBROUTINE RUNOF" CROSS SECTION 39
__.. f\REA::: .0.13 .. _. INPUT_ RUNOF~ C.Uf\Y_E;=__.2Q._0'--__T'-'IM.E_Of_C.qNcENIB.I!JJ_ON;: 0_•.~.2.

COMPUTED CURVE NO.::: 90.0

PEAK TIMES PEAK DISCHA.RGES PEAK ELEVATIONS
· ._. 2.30 . ..437.888_ _(RUNOFF.l_

2.49 390.614 (RUNOFF)
3.87 81.561 (RUNOFF)

___________4.38 ._. 72.702 (RUNQFFL- _
5.17 51.088 (RUNOFF)
5.94 50.737 (RUNOFF)

.----------- - - ----------..-----.---. -'- . ---.------ ... ..------.~---__=_c::_:__

TIME HYDROGRAPH. TZERO= 0.60 DELTA T= 0.15 DRAINAGE AREA= 0.13
0.60 DISCHG 0.00 4.89 10.73 15.99 27.51 35.76 47.68 51.23 82.90 96.56
2 .1ll..__DISCHG 111. 61. 415.41 364.21 379.43 250.84 163.20 115.50 102.49 100.21 91.9:-7'-- _
3.60 DISCHG 76.37 ---72.91'---"-81.04 ---62;-<+·,;-------53.0S-- 71.92"-- -E:S-.-S3----S3-.8S--s·i-:18---5-6-. 54
5.10 DISCHG 50.47 50.50 45.73 36.55 35.~3 ~5.29 ~9.29 28.35 6.54 1.33
6.60 D!SCHG_. ._0. 17 ..............Q. 0o .__. . . ._. . . _

_.sUi3ROUTJ.NE__ ADDH'l'D CROSS SECTION 39. . . __ .__
j INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

PEAK_Tlr1ES.. . . .. P[A.I5._0ISCHAR~[:L_ ._.J'EAIL~L.EV~II.cWS_. .__. _

---- -------------------.._._---------
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2.30
2.1>9
3.87
'1.37
5.17
5.94

2538.355
2226.133
%7.306
42".969
291.256
291.787

172&.73
1726.58
1725.46
1725.'H
1725.28
l.725.28

CFS-HRS=
- --,,------_.._-- . '-'- - .. _~~- ~.. .~~..~ _.._.__.•-~-_. . .- .~ ......_._--,-._".-------- ---_.

TOTAL WATER. IN INCHES ON DRAINAGE AREA=

- - - - --- ------------- -- - -- - ---- ---- -- - ------ --- -------------
SUBROUTINE ADDHYD CROSS SECTION 1>0

INPUT HYOROGRAPHS= 3.7 OUTPUT HYDROGRAPH= 4

ACRE-FT=

-- -- ----------------------------------=-c------
DUE TO STORAGE OVERFLOw. THE SUM OF HYDROGRAPHS 3 AND 7 WAS TRUNCATED HERE TO 100 VALUES.

______________ PEAK _TH1ES PEAK 0 I SCHARG_ES F'EAK ELEVA TI 0NS _
2.30 3265.940 1726.56
2.74 5851.173 1727.23

________________'+.3'+. .________ 1507.251_______ 1726._Q2
5.94 1008.956 1725.69

14.09 32.111 1725.02
___________14 • 39 32.07'+ 1 72 5.02

14.69 31.925 1725.02
1~.99 31.806 1725.02

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 6.1'>69 CFS-HRS= 111>64.70 ACRE-FT= 91>7.1>1>

SUBROUTINE REACH
LENGTH=

CROSS SECTION 54
2100.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

AVERAGE WATER VELOCITY= 12.11>8 AVERAGE ROUTING COEFF= 0.8772 NUMBER OF ROUTINGS= 0.28

___________.3

------- ------- ------------ -- -- - ----- --------------------------------------
SUBROUTINE RUNOFF CROSS SECTION 54

AREA= 0.06 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.25
- CO,'1PUH::'D _CURVE NO._ = 90.0 _

, *~*~**************** WARNING MAIN TIME INCREMENT CHECK *********~**********

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.31 187.406 (RUNOFF)

_____________ 2.49 177_.446 .\fWN.OET) _
; 3.85 36.777 (RUNOFF)
I '1.42 32.126 (RUNOFF)
___________5.17 23.513___ ___ I RuNO;:-F) _

5,95 220886 (RUNOFF)

,__JIME .HYOROGRAPti,_TZER..O:.__Jl..E>O DE.LTA .T=_.P--,_l,.~ DEAIJ.J.AGE_...8E£_.;.':-O..J1.6, _
I 0.60 DISCHG 0.00 1.92 4.53 6.98 11.58 16.39 20,87 22.95 36.81> 42.88
I 2.10 OISCHG 47.44 173.69 167.64 173,30 126.04 81.70 56.89 1>8.64 1>6.49 43.43
i 3. 60 01 SCHG 35,4_3__34.84 36. 43 ~O .19. 25.06 31.39 9.1.23 25_.48 23. 86 23 .lf3 ~

5.10 OISCHG 23.29 23.30 21.61 17.43 16.37 20.27 22.53 15.02 4.25 1.10
6.60 DISCHG 0.23 0.01 0.00

SUBROUTINE ADOHYD

---- ------_._---

CROSS SECTION 51>

--- ._--------------------------------------------
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INPUT HynROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

*t****************** WARNING MAIN TIME INCREMENT CHECK ********************

PEAK ELEVATIONS
1697.59

________1696 .J..9

1695.95
1695.01
1695. 01 ~ _

1695.01
1695.01

PEAK TIMES PEAK DISCHARGES
2.79 5672.872

______4.28 . 1525. '3 a5

5.95 1020.260
14.04 18.468

________14.39 .13.924· _
14.59 13.958
14.99 13.817

TIME HYDROGRAPH, TZERO= 0.44 DELTA T= 0.15 DRAINAGE AREA= 2.94
0.44 DISCHG 0.00 2.35 50.89 134.35 202.67 306.41 395.67 500.13 567.49 757.62

:__ J.... 95 .0 ISCHG . ._913. 62.__1 038.75__ ._ 2700.50 3004 •.92 __3935.12__5426.69 __559.0.56__'1530.02 3437.58 2814.45 _
3.45 DISCHG 2458.04 2164.85 1946.49 1861.30 1692.42 1519.32 1522.78 1488.11 1412.87 1349.88
4.95 DISCHG 1290.51 1240.80 1205.74 1151.37 1059.21 985.36 988.84 1013.24 902.73 702.48

____6.'+5 __DISCHG. 517 .55 __ 390.86. 346.28 .. 339.29 337•.35__.335.43__333. 52_._331.61__329. 72 327 .84
I 7.95 DISCHG 325.97 324,11 322.26 320.42 318.29 315.86 313.34 310.83 308.33 305.86
. 9.45 DISCHG 303. u O 300.97 298.55 296.16 293.70 290.77 287.57 284.37 281.21 278.07

_ ..10.95 __ DISCHG 274.98 271.92 268.89 265.65 261.18.__ 256.06._._.250.94.__ 245,91 __240.99 __ 236.10 _
12.45 OISCHG 229.11 220.96 212.89 205.12 195.73 183.97 171.74 160.16 136.80 107.61
13.95 DISCHG 11.01 16.23 -13.88 13.89 -13.89 13.89 -13.89 13.89 -13.89 -31.70

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 6.1599 CFS-HRS= 11727.49 ACRE-FT= 969.16

'-SUBROUTINE ADDi'lY'o--CROSS SECTION 55·--·--------------- ----------------------..-----------------.--------
INPUT HYDRCGRAPHS= 3.5 OUTPUT HYDROGRAPH= 6

- -- .. _... _. _. _..._- ----_.._.._--_.._._---_._--------~---
) DUE TO STORAGE OVERFLOW. THE SUM OF HYDROGRAPHS 3 AND 5 WAS TRUNCATED HERE TO 100 VALUES.

__ . PEAK TH1ES __._ PEAK .DISCHARGES. . ..._pEAK_ELEVATIQNS. _
2.78 6041.323 1697.27
4.71 1890.365 1696.14

' . . . 5.95 . ._.1'+30.753. .._.1695.99. -'
12.86 215.768 1695.15
13.15 195.538 1695.13

__________ 13.'+4________ 172.880 1695.12 _
14.07 26.798 1695.01
14.39 23.335 1695.01

.. 14.69 ._ 23.514 1695.01'-- _
14.99 23.'+60 1695.01

.. SU~R.0_U.!...r..N.E __ RUNOFF CROSS SECTION '11
AREA= --0:13 . - INPUT RUNOFF CURVE= 90.0
COMPUTED CURVE NO. = 90.0

. PEAK _TIMES .fEAK..DI SCHARGES
2.29 479.774
2.48 396.200

______ PEA_K..ELEVA TIQ.NS ----'
(RUNOFF>
(RUNOFF>

-_.. _._---_.- ------------_._._------- -_.- -_._---
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3.88
4.36
5.17
5.93

8'!.539
80.809
51, '!69
53.207

(RUNOFF)
(RuNOFF)
(RUNOFF)
(RUNOFF)

TIME HYDROGRAPH. TZERO= 0.60 DELTA T= 0.15 DRAINAGE AREA= 0.13
0.60 _._ OISCHG _" . 0 •.00 ._.6.35 .__. 12. 3'+... .1:t. ~.L__._...33 •. 06. .35 .19_-5.1..•.3.6 57 ~ 0.8__.85

A
.8'+_._105.• 98 .

2.10 DISCHG 126.85 '+63.83 363.19 380.'+2 208.9'+ 1'+3.'+1 105.68 100.30 99.83 86.37
3.60 DISCHG 78.89 67.0'+ 84.27 57.'+7 51.39 80.59 60.63 51.87 50.54 50.'+5

__ 5.10_._.DISCHG 50.'+8 ~50.51.__ '12.82 3'+.8'+ 05.81 47.71. 50.12 __ .18.97 .2.6o 0.2'+ .
6.60 D]SCHG 0.00

..SUBROUTINE.. RUNOFF.__.... CROSS .SECTION 42 _._. . _
AREA= 0.56 INPUT RUNOFF CURVE= 90.0 TIME CF CONCENTRATION= 0.20
COMPUTED CURVE NO. = 90.0

PEAK TIMES PEAK DISCHARGES
2.29 1377.478

___. ... __ 2.49.. . .__ 1687.337. _
3.87 356.030
4.37 326.272

_ . .5 .17 . .220. 63~_.
5.94 223.260

pEAK ELEVATIONS
(RUNOFF)
(RUNOFF ).
(RUNOFF)
(RUNOFF)

_______ ( RUNOFF )'- _
(RUNOFF)

-------_.

SUBROU_UNCFEACH
LENGTH=

CROSS SECTION . '+3 _. .~--_

2300.00 INPUT COEFFIcIENT= 0.0000 INPUT ROUTINGS= 0.00

_____ AVERAGE .WATER ..VELOC IU=_._12. 353 AV_EI3AGE. 8_Q_UJIN.G_.COEEF_~. 8.(90 l\l\Jl'IBEfL.oL80LlLINGS_~__0_•.~0 ..

SU8ROUUNE._RUNOFF_._..CROSS. SECTION .. 43 .... _ .. __ . ._. .......__-:-:-:----=--=-=- _
AREA= 0.24 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION: 0.15
COMPUTED CURVE NO. = 90.0

.--- --- - . - - -- --_. - --------_._---------
******************** wARNING MAIN TIME INCREMENT CHECK ********************

_____.... PEAK.TIMES. ... ._. F'EAK DISCHARGE_S _f?~M .. ELEVA..T..I_QN.S,---- . _
1.26 69.656 (RUNOFF)
2.28 883.961 (RUNOFF)
2. '18 . .__73,+.861 ._. -' RUNOFF ). _
3.88 158.028 (RuNOFF)
'+.35 156.321 (RUNOFF>

__________5.17.. ... _ 95 •.388 I.RUNOF_F L) ~

J 5.93 100.220 (RUNOFF)
!

'__u ML-. ... .__. I:'IYDI30GR APH •. TZEI30-=__0.J_If. DEL TA l:=.. 0... 1.5 0JlA INA.GE;.-A_REA=_._Q..•.2'1'-::...,.-:::-:: ----------~
0.4'+ DISCHG 0.00 2.06 12.95 23.98 33.12 66.47 63.53 97.46 113.'+1 157.9'+
1.95 DISCHG 197.~'+ 260.02 863.36 671.47 701.78 355.82 250.60 190.32 184.,+8 18'+.35

____ 3.45__0 ISCHG _ ...__152.52.__1.50.96...__ ._118. 34 15J.•.66 ~02 •.18__.....93 .77 15_6 .1.l__1Q,7 ._~.8 9'±.. 62. 'i3 .10 _
4.95 DISCHG 93.15 93.20 93.25 76.09 63.35 66.8'+ 89.73 93.12 26.91 2.70
6.45 DISCHG 0.06 0.00

......__.--._----
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SUBROUTINE ADDHYD CROSS SECTION ~3

INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

PEAK ELEVATIONS_2217.11_. _

~215.77

2215.70
2215. ~9 . _

2215.48

PEAK TIMES PEAK DISCHARGES
_________ 2.3~. ... __. ... 2335.149 .

3.88 498.157
~.37 453.357
5.17. 315.036
5.95 311.801

SUSROUJlNCADDHYD CROSS_SECTION ._41;. . _
INPUT HYDROGRAPHS= 3.~ OUTPUT HYDROGRAPH= 1

PEAK TH1ES PEAK DISCHARGES pEAK ELEVATIONS
2.31 3001.363 .2217.02
3.88 582.725 2215.63
~.37 533.915 2215.58
_5.17 366.571 2215_._'tO'-- _
5.94 364.912 2215.39

,__TI_ME .__. .__ HYDROGRAPH, _T2E~O_'=---0_'-IL4 .lJEL TA T=_ 0 d-.5 DRAINAGE__AREA= O_.'3~

0.~4 DISCHG 0.00 4.00 36.42 77.45 114.99 209.51 2~~.67 343.13 393.4~ 565.98
1.95 DISCHG 710.65 863.16 2794.15 2696.81 2693.72 1767.28 1168.58 833.37 734.38 716.68

__ 3.45 C!SCHG .__ 641.0'+__578.37 . 498,35 581.22__4'+8.. 65 381. 33.__530 .].4 457.23__388.76 365.11 _
~.95 DISCHG 361.58 361.12 361.30 319.21 26 u .29 255.99 322.~3 353.05 185.76 52.42
6.45 DISCHG 9.02 1.14 0.04 0.00 0.00

___________• __ ., ._+ __ ._.'. +.__• •__· ·_R_. __. . .. . ._
TOTAL WATER, IN INCHES ON DRAINAGE AREA= 6.0766 CFS~HRS= 3647.15 ACRE-FT= 301.~0

-- ---_._-- ---_.- ------ ----------_._-----_._-----------------
, SUBROUTINE REACH CROSS SECTION 45
. LENGTH= 3800.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

AVERAGE WATER VELOCITY= 16.836 AVERAGE ROUTING COEFF= 0.9082 NUMBER OF ROUTINGS= 0.37

; SUBROUTINE RUNOFF CROSS SECTION ~5

AREA= 0.25 INPUT RUNOFF CURVE= 90.0
___________COMPUTED CURVE NO. = 90..0 .

TIME OF CONCENTRATION= 0.23

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

******************** WARNING MAIN TIME INCREMENT CHECK ********************
---- - ------

PEAK TIMES
2.30
2.49
3.86
4.39
5.17 _
5.95

pEAK DISCHARGES pEAK ELEVATIONS
a20.321 (RUNOFF)
747.590 (RUNOFF.l _
155.116 (RUNOFF)
137.785 (RUNOFF)
98.1~9 J RUNOFf ) _
96.738 (RUNOFF)

TIME'; _ __________. H_YDROGRAPH, TZE~O_=__O. 6_0 DEL TA T_= _ 0 '-15 qRA_I.!'J.~GE~Bs:.A_=__0_._?.5 _

. _. _._""....."..~.....,......-,...........,..-..,..",.,--
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0.60 DISCHG 0.00 8.92 20.0~ 30.20 51.26 68.68 90.26 97.0~ 157.6~ 183.27
2.10 oISCHG 211.76 773.0~ 701.H 727.31 497.54 322.55 226.78 198.70 192.96 178.30
3.60 oISCHG 146.99 1'12.18 153.95 122.07 102.76 135.95 127.~5 10~.38 98.73 97.33
5.10 OISCHG 97.07 97.12 88.71 71.02 63.02 86.27 94.4t+ 57.~8 1'1.38 3.20
6.60 OlSCHG 0.53 0.00

_ • • •• _~ A_ ... _

SUBROUTINE AOOHro CROSS SECTION '15
INPUT HTDROGRAPHS= 1.2 OUTPUr HroROGRAPH= 3

PEAK ELEVATIONS
2031.7'1

______2030.53'-- _
2030.47
2030.33

PEAK DISCHARGES
3502.939
_ 706.283. _

623.085
'+39.'192

F::AK TIMES
2.47

___~ . 3.86 .. . _
'1.'12
5.96

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 6.1307 CFS-HRS::: ACRE-FT=

; SUBROUTINE RUNOFF CROSS SECTION 46
AREA= 0.20 INPUT RUNOFF CURVE= 90.0

_. .COMPUTED. CURVE .NO._=.__90.0. ._. _
TIME OF CONCENTRATION= 0.23

******************** WARNING MAIN TIME INCREMENT CHECK ********************

PEAK ELEVAT!ONS
(RUNOFF)
(RUNOFF)
(RUNOFF)
(RUNOFF>
(RUNOFF.)
(RUNOFF)

.. --' -----_. - -------- ---
PEAK TIMES PEAK DISCHARGES

2.30 656.250
2.'19 598.066- .-- -----··--·3.86·------------·-----·--124.098

'1.39 110.216
. . 5.17 78.531

5.95 77.'101

·__TIME ... ._HYoROGRP.PH,.TZERO=__0.•.60 oELTA T= 0._1_5 ORAINAGE_AREA=_O •.20
0.60 OISCHG 0.00 7.14 16.03 2'1.16 '11.00 54.94 72.21 77.63 126.11 146.61
2.10 oISCHG 169.40 618.'13 560.91 581.85 398.03 258.04 181.'13 158.96 154.38 1'12.6'1

___.3.60__ 01 SCHG 11 7.59. 113.7'1_. 123 • 16 'H • 65 8.2.. 21 108.76 :1..91.26 8,9. 50__~~ .9_a J] •.~6, ~

5.10 DISCHG 77.65 77.69 70.97 56.82 54.'11 69.01 75.55 '15.98 11.51 2.56
6.60 OISCHG 0.'12 0.00

--------------_._--------

SUBROUTINE AoDHTo CROSS SECTION 47
.__. '_'_ INP_UL HYDROGRAP.HS=_ 1.L 3.__. 0.UTP.ULH.YoROGRAEH=_2. _

PEAK ELEVATIONS
2031.% .
2030.62
2030.55
2.030.• 'f 0. _
2030.39

PEAK TIMES PEAK DISCHARGES
' . 2. '17. ..__4122. 77S

3.86 830.367
'1.42 i32,601
.5 .17 . 5 ..1.15~~ _
5.96 516.791

·_.SU~8.0_W.I.Ui.E;......REAc;,H. CROSS._SE;C.lION_ . .'+8. ._.
, LENGTH= 5000.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

---. ----_._- ---------------- ---------------_.
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SUBROUTINE RUNOFF CROSS SECTION 48
AREA= 0.29 INPUT RUNOFF CURVE= 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.33

.. PEAK .UMES_ ..__ _
2.50
4.48

__ 5.98

______... PEAK_DISCHARGES. _
823.320
15'+.947
10'+.•.457 _

_P EAK.._E LEVA.tl.O.N.S
(RUNOFF)
(RUNOFF)

_ __--'I RUNOFF:.l

_SUBROUT!.NE_AD.D.HYD_ ._.CROSS_.SECU.ON__'t8
l INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

:... yEAK Tlf'"iE:S . .__.. J'EAK. DISCHARGES _
2.53 4813.911
'+.49 669.765

,. ._.6.00 _. . 583.922. _

PEAK...ELEVAU O}~S'-- _
1886.41
1884.84
188.!±.•..56..

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 6.1709 CFS-HRS= 6650.79 ACRE-FT= 549.62

=-I(&A... ~~~. ::;~O'NS
~.~;~---------------------------------

SUBROUTINE RESVOR STRUCTURE 7~ ~

_______.SURFACE..ELEli.ATION=_188'l.00.

; PEAK nm:s rPEAK DISCHAR .~
i-- ...._. .2.78 .__. - 3_671~_7..59.~ _-- --TIME HYDROGRAPH. TZERO= 0.44 DELTA T= 0.15 DRAINAGE AREA= 1.66
__0.4'+_._DJSCHG ._0.QO ._Q.35 8.4.8 36 •.~5 8_6.•..':t~__1;;7_.26 2.0.~...3_4__233.85__2;;L3_1-26..l..'J'I __:_----__rr·1

0.4'+ ELEV 1884.00 1884.02 1884.51 1886.23 1889.24 1693.53 1897.18 1900.1 0 1903.03 1906.42 -:l
i
__1. 95 DISCHG .__.__ .306.61__ .329 .8'1 358.82 387,'30_.14.39 .18__3536.81__3600.67._2810.62.__.2055.10__.1617. 49 +-__-'-'='-_-,

1.95 ELEV 1910.09 1913.60 1918.87 1924.58 1927.75 1929.58 1929.63 1928.97 1928.34 1927.97

__ .3.45 _ .._OISCHG ..__.._..1469. 3~ _ 1367.42 _1244. 94_1143.52 1068.23. .986.01. __ 908.58 877.83 659.20 __820.14
3.45 ELEV 1927.81 1927.56 1927.51 1927.38 1927.29 1927.19 1927.09 1927.06 1927.03 1926.97

6.45
6.45

OISCHG
ELEV

459.1L.__ 39,+.00
1926.1'+ 1925.60

390.9~__387.85 384.74 381.66 378.60 375.56
1925.19 1924.57--1923.9'+--1923. 33---i 9'22~72--1922.11

.372.• 55 369.56
1921.51 1920.91-

__7.95 __DISCHG 366.60 362.74 357.83 352.98 348.20 3'+3.49 336.15 326.66 321.33 312.13 _
7.95 ELEV--ino.32--191CJ.5-3--191<l.69--1917 .81---1916. 94--1916.08-1914.65--1913.61--1912.36---1"910.94

9.45__D!SCHG
9.45 ELEV

302.22
1909.41

292.45 278.30 264.75 245.29 224.13 198.66 80.46 31.'+2
1907. 92--i905.90--1903 :96--1901.53'--1898.96--1696.07--1-868,'67--1885.90

12.27
1884.74

10.95 DISCHG '+.79 1.87 0.73 0.28 0.11 0.04 0.01 0.00
10.95--- - ELEV----1884.29 --1884.11'--1884. oi+--lil-8"<+. 01--1884. 00--188'!. 00--1884.00--1884.00

0.00
1884.00

0.00
i-884. 0 0 ----------~

_ ~2.45__DISr:HG
12,'+5 ELEV

0.00
1884.00

--_ ..-----_._-- ----_....__._--------------------_._----

.J
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TOTAL WATER. IN INCHES ON DRAINAGE AREA= 6.1869 CFS-HRS= 6668.07 ACRE-FT= 551.04

SUBROUTINE REACH
LENGTH=

CROSS SECTION 49
5200.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

.. ._ AVERAGE WATER .VELOCITY= . ....l5.201. AV.E.RAGLROU-T1NG..COEFf.=__.0.8.9_9_4'- N.uMBEIL.OE_ROU.T.IN.GS~~56, _

SUBROUTINE RUNOFF CROSS_SECTION_ 49.__
ARE4= 0.16 INPUT RUNOFF CURVE= 90.0
CO:'iPUTED CURVE NO. = 90.0

PEAK TIMES PEAK DISCHARGES
2.51 443.061

.__. .__ 4.48 . . .85.0.7.0
6.00 56.894

TIME OF CONCENTRATION= 0.36

PEAK ELEVATIONS
(RUNOFF)
(RUNOFF ) _
(RUNOFF)

SUBROUTINE ADDHYD CROSS SECTION 49
INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

PEAK TIMES
2.89

---_ .._-------------_._---------.,,-
PEAK DISCHARGES PEAK ELEVATIONS

3854.758 1732.14
-- --------- ._--- -----

TOTAL WATER. IN INCHES ON DRAINAGE-AREA= 6.1730 CFS- HRS·-.----7=-2-9.,...0cc-.5=-7-:c-----A-C=-R=-E=----=F=-T-=---60 2 • 49

SUBROUTINE RUNOFF CROSS SECTION 50
AREA= 0.13 INPUT RUNOFF CURVE= 90.0

___________ COMPUTED CURVE.NO. = __ .90.0 _
TIME OF CONCENTRATION= 0.24

******************** WARNING MAIN TIME INCREMENT CHECK ********************

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.31 416.127 (RUNOFF) .

_____. .__ 2.49 . ._. __ 386.600_. IRUNOFFJ . ~

3.86 80.357 (RUNOFF)
4.40 70.671 (RUNOFF)

__________ !;;.17. . .50.985_._ _ ._1 RU;lJOcF)
5.95 49.855 (RUNOFF)

___TH~E HYDROGRAPH •. JZE.R..Q= __0_.6_0 .P_E_LTA J; __0_.1~5'___7-=-_:_:_-'Q.R~I~AGE--M.E:-A-==--Q...1~3'-...,...,.___:-----------....;
0.60 DISCHG 0.00 4.39 10.11 15.41 25.85 35.71 46.11 50.17 80.82 94.64
2.10 DISCHG 107.45 389.27 364.17 376.94 266.73 172.11 120.71 104.32 iOO.51 93.76
3.60__D!SCHG 76.46 74.70 79.70 6~·.42 53.% 69.52 66.87 54.67 51.49 50.69
5.10 D!SCHG 50.47-----50;50-----46.50 37.33-----35.~5 44.38 48.~7 31.28 8.39----- 2.03
6.60 D!SCHG 0.39 0.00 0.00

i SUBROUTINE ADDHYD CROSS SECTION
____. INF?UT_HynROGRAPj-lS= J .• 3

51
O_UTF?UI.. HYDROGBAPH= 2

PEAK TIMES PEAK DISCHARGES
________2.88 . . 4_010._327 _

PEAK ELEVATIONS
___~17_32..19

TOiAL WATER. IN INCHES ON DRAINAGE AREA= 6.1667 CFS-HRS= 7800.43 ACRE-FT= 644.62
------- -----------_.- --------------------

..- -----_._-----------_._------



SUBROUTINE REACH
LENGTH:

CROSS SECTION S3
1650.00 INPUT COEFFICIENT: 0.0000 INPUT ROUTINGS: 0.00

AVERAGE WATER VELOCITY: 13.851
---- .. --_._-----_.

AVERAGE ROUTING COEFF: 0.8906 NUMBER OF ROUTINGS: 0.19

SUBROUTINE RUNOFF CROSS SECTION 53
, AREA: .__.0.06 ._ .. INPUT _RUNOFF:. CUR.vE.:_..3_0_._o nr~C.OL C.ONCENTRAUON~.•_2_0",- -..,

COMPUTED CURVE NO.: 90.0

_____J'EAK. TlC'IES_____ PEAK_DISCHARG.ES eE.AILELE_VALI.Q_NS
2.29 211.861 (RUNOFF)
2.49 180.780 <RUNOFF)

_______._ 3.87 . 38. g<4_. . J RUNOFF ) _
4.37 34.963 (RUNOFF)
5.17 23.636 (RUNOFF)

_______ 5.94 _. . .__ .23 •.920 _(RUNOE.E.LI --"

!
i..S_UBROUT!NE__ ADDP'YD .. _CROSS .SECTION_53 .._.. _

INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

______.EE.AK_ TIMES fJEA"' __DISCHA.RGE_~ e.EIlK_ELE_V_AI.LQ_N_S'- _
2.90 3933.956 1697.36

SUSROUTINC_ADDHYD CROSS SECTION__56 .__ . _
INPUT HYDROGRAPHS: 3,6 OUTPUT HYDROGRAPH: 4

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
__________2.84 _. 9764.240 .1 698_

L
O1,,"- _

4.61 2917.821 1696.46
5.93 2172.823 1696.23

12.86 __ 215.756 1695,15 _
13.15 195.538 1695.13
13.44 172.880 1695.12

_________..__.14.07 . 26.798 1695.01
. 14.39 23.335 1695.01
I 14.69 23.514 1695.01
: 1'+.99. 23.460 _1695,01.. _

TOTAL WATER, IN INCHES ON DRAINAGE AREA= CFS-HRS:
-------_.._-_..._-_.

ACRE-FT: 1903.14

SUBROUTINE RESVOR STRUCTURE 4
______.. .__ SURFACE ELEVAT ION=:._16.95. 9.Q . .. ---- ----------_._._----_._-------

******************** WARNING MAIN TIME INCREMENT CHECK **************~**~**

-- - +._- -.- - - .. -._ .. ------ --------------
: ******************** WARNING MAIN TIME INCREMENT CHECK ********************

__ . PEAK._UMES

1/

___________ pE.l\K; .OISCHARGES__. EEAILELEVAJIO_N.S _
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2.9'1
1'1.91
15.07

,.' 9285.~'
17555
2.'178

,..--~

1720.80
1695;'02
1695.0'1 7

TIME HYDROGRAPH. TZERO= 0.'1'1 DELTA T= 0.15 DRAINAGE AREA= 5.76
0.'1'1 DISC~G 0.00 1.36 36.68 132.37 257.08 331.~9 388.'12 '173.'10 526.33 577.70

___0.•.'1 '� .__EL.E.Il._.__._16 9.5.• 00... 1695. 02. _ .._1695 •.5.9. 169.7.•.1.3.__.16.9.9..•.1.'+__170 0.'+ :i..•-17.0.1 •..E>1__110.3:'.'+ 9.--1.7.0~~88--l206.•.,*2 .

1.95 DISCHG 637.57 674.26 750.0'1 81'1,22 17'15.67 5420.'13 8916.13 91'16.61 7'156.03 617'1.21
__1.95 EL£V 1708.• 26 .1 7 09.55 1712.25._.__171 .....92....-171 [ .• 39-.--17 1 9.• :U__1.72 0 • 67__-1720.7.5_._ ...1 72 0.• 16 __17.19. 6 7· ~

3.45 DISCHG 5212.70 4506.69 '+014.11 3696.26 3~45.62 317'1.'11 2995.'+0 2932.24 2912.95 2897.66
__3. '+ 5 ELEV.__1 719.29__ .1719. G0 .._~ 1718,01__171e. 6&. 1 H8. 513 ..._1 7.16 .'H__l:ZlS.•.'+O__l U 8.37__1718.• 36._.17.18.36 _

'1.95 DISCHG 2809.90 2683.96 2586.88 2500.16 2386.63 2255.70 2173.23 215'1.61 2091.01 1966.13
____ 4.95. ELEV._ .._ ..1 718.32 .._.1718. ';-.7.....171,8.23..._1 [18. 20_.171C .15_.1718 .1..Q._.1 718.01.__; 718.06._.1718.0'1 .1717.9'1

6.'15 DISC~G 1887.62 1777.3'1 1658.2'1 1522.63 137'1.97 1272.54 1200.90 1150.13 1113.5'1 1086.55
__ ,6. '+5. ... ELEV . 1717 • 7'1.__'. 717. '+7 __. 1717 •.17._.171~.~1__J 716.J1__+716. 5.?__1.7:.1.E?.'1jl__l.71~.• '1:J.. __l.716.39._._17.l6.:p

. 7.95 DISCHG 1065.9'+ 10'+9.'+8 1035.56 1023.11 1011.'17 1000.29 989.28 978.0'+ 966.3'+ 95'+.13
:__7.95 ELEV 1716.30 __1716,28 _. __1716. 2§_.17~6...~~__171b. 22.._.".716 •.21,._.1711;.•.13_1716 .18. 1716 .16 1716.15.

9.'15 DISCHG 9'11.08 927.10 912.18 8,6.06 ~78.37 858.60 839.80 838.13 835.15 830.9,+
____.9. '15 ._ ELEII__ 1 716.13. _..1716 .11__ 17.l6 • .0'1... _.._1716.• 07 1/1 ~. 05__H1.E?.. P.~__1.7l~.~,9 1 7:15. 9.4_.171.5 .I9.__171~. 6:;

10.95 DISCHG 826.08
10. 9.~ ,ELEy _.__17 15 ... 2

820.90
~715.20

815.53 809.99 80'1.31 798.'+6 792.'10
171'1. ',18 J71 '-I..} 5__171'-1.. 5.~ 171.~. 26__.171'+. 01

786.12 779.53 772.30
1713.75.._.171,3. '+,8._ 1713.17.

12.45 OISCHG 763.92 754.90 7~5.73 728.67 710,05 691.72 673.62 655.73 637.85 606.60
_,12.45 .ELEV.. .1712.8:0._1712.45_.1712. 07.__~ 71,.1.•'±§>__F~O,90__,l1.1Q.• ]'L_l,79.9_. ~3._1708.9Q_]. 7.0~.2J..__H.07 .23'-- _

13.95 OISCHG 562.65 518.95 '146.'17 353.72 158.00 -9.66 0.59 -0.03 0.00 -19.76
13,95 . ELEV. 1705. 98._ ,1704.66_._1702.91 :1,700 •.93_.1697. 5':1.._.169'1.8'+._.16',15. 00.._169'+.99. _.__.1695. 00__169'1.68 _. .. _

___.... . i.OiAL.. WI\T.ER, LIIL INCH::S _ON .DR_AINA.GE, __8~.EA:: 6. •. :l9,5.0 . CE.S-HBS.=__:;.30.6.!l.•~ I\Ci1E.::EI.::__ I'1.0.6.~.'!1_

: ENDCMP 1
.. ----,-_._---_...--------_._-----------_._.._-_._--------_....__._.__._ ..--.----_._--_._-_.------._._.__. __._-----------_.------~

--------~

-----_....__.._---

--_.__.._--------------- ._--------. ----------

._._--_._---------------

_____----.1
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EXECUTIVE CONTROL CARD
STARTING TIME= 0.00
ALTERNATE NO.= 1

OPERATION COM~VT
RAIN DEPTH= 19.0~

STORM NO.= '+
.- .-

FROM XSECTN/STRUCT 111 0 TO XSECTN/STRUCT 01 4
RAIN DURATION= 6.00 RAIN TABLE NO.= 2 SOIL CONDITION= 2

SUBROUTINE ._RUNOFF CROSS..SECT:I ON. 11 ._ _ , _

AREA= 0.71 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.25
COMPUTED CURVE NO. = 90.0

*************~******WARNING MAIN TIME INCREMENT CHECK *******************~

______,PEAK TIr,E.s. _. PEAK. DI SCHARGE_S -------e.EAK _ELE-VAJlO~.s~ _
2.31 6398.258 (RUNOFF)
2.47 5836.441 (RUNOFF)

________ 3.85 _._ . __ . ..__. 1159.270 .. (RUNOFF)
4.42 1009.931 (RUNOFF)
5.95 716.220 (RUNOFF)

._------- --- '--"---'---'--~--~ .•..._--_ .. - ..- -
TI~E HYDROGRAPH. TZERO= 0.15 DELTA T= 0.15 DRAINAGE AREA: 0.71
0.15 OISCHG 0.00 27.45 49.60 197.48 3'+0.22 '+38.95 505.8,+ 684.60 851.33 976.73
1.65 DISCHG 999.68 1'+96.04 1652.11 17'+7.61 599'+.87 5612.02 5652.'+6 '+062.69 2613.98-.-J811.22

-- 3.15-'-- DrSCHG'-'---15'+3.83 -- 1'+72. 56 ---1373.:;8 -'-1118:92-10'99.12--1148.05-- 950.93---788.82--' 987. 07' 981. '+0----------
4.65 DrSCHG 800.42 7'+9.00 735.28 730.64 730.58 677.36 5'+6.00 512.85 634.60 705.05

__ ._ 6.15 DISCHG 4 70. 03..__133 .14 .3'+.59. 7 •.3."L 0.•-!:!.8 0 ._o.p
I
I TOT~L WATER. IN INCHES ON DRAINAGE AREA= 17.6177 CFS-HRS= 8072.67 ACRE-FT= 667.12

SUBROUTINE REACH CROSS SECTION 12
....__.LENG TH= 55 0 0 • 0°.. __1NPUT COEFO CIENT=__ O-,-O.OO 0 1NP.UJ_f3P.UT!.~GS=_Q •.OJL .

AVERAGE WATER VELOCITY= 13.076 AVERAGE ROUTING COEFF= 0.88'+9 NUMBER OF ROUTINGS= 0.68
.- --_._------ ._._-----_.. - _.. _._ ..-._----- _..- -----_..----_._.__._-----_._--_. _._.__._._---

: SU8ROUTINE RUNOFF CROSS S~CTION 12
__..__. AREA= 0._44 .. INPUT _RUNOFF. _CUR.\!E-=-.5'.O.. Q__-lIriLOF_C_O~CE.N.IRU_~_ON= 0.3-"-5 _

COMPUTED CURVE NO. = 90.0
!
_____ PEAK.TIi'lES .. .. .J?EAK .DISCHARGES_. pEAK ELEVATIORS, _

2.48 3466.717 (RUNOFF)
4.'+8 622.940 (RUNOFF)

____. 5. n. .__.. . 'U4 .668 UiUN.OFF L) _

i
, SUSf.'OU.I.I2"(E_ADDH'l'D. CROSS SEcTION 12

INPUT HYDROGRAPHS= 1.2 _._. -OUTPUT-HYDROGRAPH= 3

~.~.!S..._E_LEyA_T1..QNS

1980.'+2
1973.17

_ .1 '372.68._

.__. !"E.AK.._nMES ... .__ .. .__P'EA~ DISCijAR(3E;",S _
2.47 9515.462
'+.51 1601.230
6.02.. _.__. 1_061.zi'9 _

iOTAL WATER, IN INCHES ON DRAINAGE AREA= 17.9286 CFS-HRS= 13306.20 ACRE-FT= 1099.62

i SUBROUTINE RUNOFF CROSS SECTION 13
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AREA= 0.42 INPUT RUNOFF CURVE= 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.16
1

******************** WARi<!NG MAIN TIME INCREMENT CHECK ********************

******************** WARNING MAIN TIME INCREMENT CHECK ********************

PEAK TIMES
1.2'+

____________ 2.28

2.4-8
3.88
4.36 _
5.17
5.93

PEAK DISCHARGES pEAK ELEVATIONS
529.558 (RUNOFF)

_4439.190 (RUNOF~)

3520.601 (RUNOFF)
731.359 (RUNOFF)

__________________ 71 0 .176 .1 RuNOFFJ
441.266 (RUNOFF)
458.834 (RUNOFF)

TIME HYDROGRAPH, TZERO= 0.15 DELTA T= 0,15 DRAINAGE AREA= 0.42
0.15 DISCHG 0.00 32.92 44.90 165.34 238.53 285.1'+ 316.52 517.41 471.38 638.25

____1. 65__ 01 SCHG 678.93 930 ,10 1083,80 1350. :1.0 4325_, 5:j_3265. 25 335.1_._65__1.758 .70__1213.04__904.2_9 _
3,15 D!SCHG 866.20 862.51 729.68 690.49 565.47 729.32 483.92 438,66 708.78 509.67
4,65 DISCHG 441.87 432.35 432.10 432.14 432.19 360.05 295.63 30a.14 411.48 429.21

___ 6. 15 __ °T. SCHG 143 ,65 17, 28 1 , 01 0_._0Jl - _

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 17.4692 CFS-HRS= 4735.13 ACRE-FT= 391.31

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

SUBROUTINE REACH
__________ LENGTH=

CROSS SECTION 14
lI600. 00 _.I NPUT COEFJ:ICI_ENJ.:::.....Q.. OO_O_O J}JE.I,IJ_Jl'--Q.UJJN_~_~= 0 &() _

AVERAGE WATER VELOCITY= 15.682 AVERAGE ROUTING COEFF= 0.9022 NUMBER OF ROUTINGS= 0.49

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

_ SUBROUTINE RUNOFF CROSS SECTION 14
________ AREA= a.22 INPUT_RUNOfF _C_!J_~yE.=:--.1''O_•..Q.... IIS1LQE_~C.Rf\JCENIRATIOr:J.~_Q_.R~L _

COMPUTED CURVE NO, ~ 90.0

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2,31. ~ ~ 1982,~3B1 (RUNOFEl
2,47 lcoe.4~0 (RUNOFF)
3.85 359.164 (RUNOFF)

___~ 4.<;2~ 312,898_____ __lRUNOFF.1 ~-

5.95 221.836 (RUNOFF)
-------------------'

______TIME HYDROGRAPH. TZERO= 0.15 DELTA T'" 0.15 DRA!NAGE AREA=. 0.22
- 0.15 DISCHG-------O:-oo---e:50 - i5,36' -~6l:19--- --105.42-' 136~0"1----156.~~-2i2.13-- -263--:7"9-- -302:~-

1.65 DISCHG 309.76 lI63.56 511.92 541.51 1857.56 1738,94 1751.47 1258.86 309.96 561.22
__3.15 01 SCHG ~_~ 478.37 456.28 __ 425.58 .346. 71 ~'+0 .~57 355. 73__2.,2.'!o_f>5__2_4'± • .42 305.85 30 4_. Q9. ~ __2

4.65 OISCHG 248.01 232.08 227.83 226.39 226.37 209.88 169.18 158.91 196.63 218.46
6.15 DISCHG 145.64 41.25 10.72 2.28 0.15 0.00

-----------------------------
SUBROUTINE ADDHYD cROSS SECTION 14

__~ INf'U T_J:iY_O_R a GR AP_H S_= ~_.? ,_10 Olj rf'I,ILJ:iLDJiO_~R~J'Jj_=___ 7 _

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
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I'-

2.42
3.86
'1,'<4
5.17
5.96

5519.312
1008.651

924.'+89
665.0'<'1
6'1'1.636

1975.78
1972.'15
1972.39
1972.20
1972.18

____I.O.rALWATE.R.L...L'LINcHES__ON_..DRAINAGE_AREA.=_._.~.:z .._:z.7..8_9 C.E.5.....HRS=__..J.3J+25A.3.6---A.CRE...F.T,:; 6'Ob• .8S. -"

: .SUBRnUUNE_ ADDHYD __ .~.CROSS_SEC.T10N-l5 ._. _
INPUT H'l'DROGRAPHS= 3.7 OUTPUT HYDROGRAPH= 1

_DUE__lO.STORAGLOVERFL_Ol-I._THE_ SUM _OFC__HYDROGHAPHS __ 3 __ AND_"LWA.S_TRUNC_AIE.D_.HkBLJ_O_1.0_0_VAl..UE:.Seo.. _

PEAK TIMES PEAK DISCHARGES
. 2.46 1'+961.57.6_

'1.'18 2513.295
5.99 1703.093

PEAK ELEVATIONS
.1984.'10

1973.8'1
1973.15

ACRE-FT=
- -._-------- ---------_._--_._._------------

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 17.8751 CFS-HRS=
------,-,------------------------------'
20649.57

SUBROUTINE REACH
LENGTH=

CROSS SECTION 16
6500.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTI~GS= 0.00

AVERAGE WATER VELOCITY= 11.27'1 AVERAGE ROUTING COEFF= 0.8689 NUMBER OF ROUTINGS= 0.92

SUBROUTINE RUNOFF CROSS SECTION 16
AREA= 0.48 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.46

_________CO~lPUT.EDCURVE_ NO._= 90. 0 _

PEt,K TI~lES

. 2.58
4.50
6.03

PEAK DISCHARGES
____. . 3531.131 _

657.9",2
43 2 .5'12

PEAK ELEVATIONS
_< RUNOFF)
(RUNOFF)
(RUNOFF)

SUBROUTINE ADDHYD CROSS SECTION 16
________ I NPUT_ HYDROGRApHS=_1.2 0U}pU.L_H_YDBOGSll_J:.ti=__3 _

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
- 2.61 .__. .18023.839_. 1Jl~5._._3~ _
I ~.61 3095.755 1819.08

6.12 2085,010 1817.98
------_._---- ------- .__..._.~-- _... "._--

TOTAL WATER. IN INCHES O~ DRAINAGE AREA~ 17.9066

i SUBROUTINE RESVOR STRUCTURE 6
SURFACE ELEVATION= 1810.00

CFS-HRS= 26233.05 2167.89

PEAK--,.-I"f.j"ES--------·--------JiE7A1< OISCHARG ._~ PEAK ELEVATIONS

_____________ ~: ~~ ~_~~~~~: ~~ i~i~ :_~~
6.16 19'18.292 1838.6'+

12.46 43,650 1811.43 (1
----------'--

II

..J
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12.76
13.06
13.36
13.66
13.96
1'.. 26

14.752
4.970
1..687
0.57'+
0.193
0.065

1810.48
1810.16
1810.05
IBI0.01
1810.00
1810.00

------_.._-_._--------
TIME HYOROGRAPH. TZERO= 0.15 DELTA T= 0.15 DRAINAGE AREA= 2.26
0.15 OISCHG 0.00 5.8549.74 156.38 207.01 271.90 304.37 340.56 371.91 402.11

___ ';) .15 . ELEV _ . __ 1810. 00 __1810 .19 1811.63 1815.• 12__1817_.13_1820.24_..1_822._30__1824.70_ 1827.03.__1829.48

1.&5 OISCHG 432.27 458.07 560.13 2711.73 5082.53 9116.28 14846.55 17224.82 16140.12 12622.67
___.1.65 . ELEV 1832 .11 1834,51 _1837 .1l_183';l_.1!\--.J.8_,+-0_L5.1__.1_842 .~'t-__18.4H_,-45 18,:!5. 2'1.--.1844_.90__18'13.6.8, _

3.15 OISCHG 9122.25 6818.34 5574.92 4958.51 4434.26 3970.73 3687.05 3481.66 3164.65 2963.86
__3,15.__ ELEV . 1842,34._ 1841.36. _1840. 7.8 1§40 .~.'L_184.o.14_1839 ._88__11339. I2 1839 .61__ 1839.43__ 1839.32

4.65
_4.65

OlSC:HG
ELEV

3005,54
1839,34

2946,41 2714.10 2515.40 2410.27 2364.83 2300.93 2150.50 1959,08 1880.96
1839.31 1839.18 .1839. OJ__18A'3_.p1 J838_.9?__1.83§_-, 9L__1838.~ 80__ 1838.65. 1838.59 _

6.15 DISCHG 1947.47 1905.34 1522.34 1030.04 722.13 484.81 481.25 477.58 473,86 469.28
___ 6, 15 ELEV __ 1838,64 1838.61_ . .1838' ~ Q._.1_1337 ._8;! J837 • 35 __1836.9_8 __1836.• 65 1836.32 __1835.98__-1835.56 _

7.65 DISCHG 464.73 460.23 455.78 451.37 !~47.00 442.67 438.38 434.14 429.53 423.75
- 7 .65 ELEV 1835.13 .1834. 71 1834. 30 __)8_33.89 1833._48._1833. 08 1832.6.8 __1832.29 1.831.87__1831.36 . _

9.15 DISCHG 418.05 412.42 406.87 401.40 396.00 390.67 385.41 377.20 368.91 360.79
; __ 9015 ELEV 1830.87 __1830.38 1829.99_1829•.'+.2 1825. 95 1_828.~~_1821!.OL_11127.4~ __1826.80_._1826. 20 _

10.65 DISCHG 352,86 345.09 337.50 329.30 315.90 303.05 290.71 278.85 266.15 223.18
__ 10.65 ELEV 1825.61 ~ 1825.04 __. 1824.'i8__HJ23,8_~__1/l2~.0':f__1.!122._2_2 182~ ..'I.,!__~~20,69__J819 .':lL_1817 .8.'2 --'

12.15 DISCHG 187.15 -72.29 42.05 -24.46 14.22 -8.27 4.81 -2.80 1.62 _0,94
. _12.15 ELEV 1816.19 1807 .5~__1811.37 1.809.19__1810. 46 __180_9. 72_1810.15 __1809. 9Q_1819. 05 __.1809.96 _

13.65 DISCHG 0.55 -0.32 0.18 -0.10 0.06 -0.03 0.02 -0.01 0.00 -0.00
_13.65 ELEV 1810.01__1803,98 1810. 0_0_.18 O:2,.2.'L_lJJ 1_0 ._Q.G __1JtQ9_.29__H\;:'P. 00__1892 .'2.'L_1.8j.Q • .D_0__11l1Q.. 0_0

SUBROUUNCREACH CROSS SECTION 52 _
LENGTH= 4600.00 INPUT COEFFICIENT= 0,0000 INPUT ROUTINGS= 0.00

TIME OF CONCENTRATION=
.5U_B8.9iJ.UNE._RUNOFF CROSS__ SECTION_ 52 _
: AREA= 0.16 INPUT RUNOFF CURVE= 90.0

COMPUTED CURVE NO. = 90.0

PEAK TIMES PEAK DISCHARGES
2.48 1275.308

___________'t. 48. 227:. Ott6.
5.98 152.400

-----
0.33

PEAK ELEVA nONS
(RUNOFF)
tRUNOi'"fc-JIL- _
(RUNOFF)
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SUBROUTINE ADOHYO CROSS SECTION 52
INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 5

DUE TO STORAGE OVERFLO\" THE SUM OF HYDROGRAPHS 1 AND 2 WAS TRUNCATED HERE TO 100 VALUES,

******.***."*****."'**** WARNING MAIN .TH1E INCREMENT._.CHECK_*_'i'..**.*_*_*.***'t"~-*-**.'!'..'I'*."''-- . _

******************** WARNING MAIN TIME INCREMENT CHECK ********************

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.58 5683.234 1697.20

_____. ';.29 . .. . 1273.581.. . ---..1695,88 _
5,79 B42.805 1695.58

,13.88 3.792 1695.00
'-- l't, 24 .2.988 1695.00 _

1~.54 2.998 1695.00
14.79 5,283 1695.00

TIME HYOROGRAPH, TZERO= 0.15 DELTA T= 0.15 DRAINAGE AREA= 0.79
0.15 DISCHG 0.00 4.14 26.54 92.12 166.33 226.84 284.06 348.24 425.68 482.77

.__ l,65._.0::SCHG .__545.58__ 658.18 . 864.52 .__1068.7.5__ 22.61.43 ..4258.23 __.563.7__•__52__5098.2'+ _ ..3781.29 28'<0,26. _
3.15 OISCHG 2351.'+9 2077.66 1868.27 1677.17 1568.26 1461,30 1358.12 1272.95 1273.32 1270,80
4,65 OISCHG 1187.07 1118.34 1072.77 1039.40 1000.30 941.28 868.42 835.40 840.41 809.34
6.15 OISCHG 672.57475.88 373.99 347 .62 .3.'10 .36__.33E>._5IL__33'1.10 332 .18 330 ,2':1 328,40 --'

'--·7,65---0ISCHG----326.53-----324,67-- 322,81 320,97 318,96 316,61 314.10 311.58 309.08 306.60
9.15 OISCHG 304.1'+ 301,70 299.27 296.87 294.44 291.69 288.5'1 285.33 282.15 279,01

____ 10.65 __ OISCHG 275,90 272.83 269.79_. 266.64 262,63__ 257.62 __ 252.47__ 2,>7,41 __ 2'12.46 __ 237,57...
12.15 DISCHG 231.40 223.'13 215.29 207.43 198.70 187,65 175.38 163.58 144.93 116.46
13.65 OISCHG 46,20 2.70 3.17 .2.98 2.98 -2.98 2.98 -2.98 2.98 -29.88

SUBROUTINE RUNOFF CRaSS SECTION 21
AREA= 0.27 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.21
.COf"PUTEO__ CURVE. NO_'--:: 90.0 . . ,, .

252.21ACRE-FT=

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
___ 2.29 . 2691.818 (RUNOFF ). _

2.48 2250.224 (RUNOFF)
3.87 '153.059 (RUNOFF)

... <;.38 408.812 ( RUNOFF:.), _
5.17 281.460 (RUNOFF)
5.9'1 281,389 (RUNOFF)

----------,=OTAL WATER~- -fN--'iNCHES" ON--ORAINAGE" AREA-;'--17. 5ic-:5O-:0-----CFS-=-HRS~-------3-0-5-1-.99

i SUBROUTINE REACH"-----C-R'OSSSEc:TIOiJ-22---·------------------·
; LENGTH= 5220.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

---------- -- ---- - ---------------------- ----------------~~--
AVERAGE WATER VELOC!TY= 15,696 AVERAGE ROUTING COEFF= 0.9022 NUMBER OF ROUTINGS= 0.55

-- .... ---

i SUBROUTINE RUNOFF
\ AP,E A=

CROSS-SECTI ON -'~2-2--- -.~-.------------_.- ---
0.25 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.31
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COMPUTED CURVE NO. = 90.0

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

PEAK TIMES
2.1+7
'.. 47
5.98

PEAK DISCHARGES
2015.086

355.241
241.269

PEAK ELEVATIONS
(RUNOFF)
(RUNOFF)
(RUNOFF)

SUBROUTINE ACDHYD CROSS SECTION 22
_________ INPUT HYDROGRAPHS= 1. 2 0UTPUL HYDROGRA21i=_-" _

PEAK ELEVA TI ONS
_ --1892 ._18 . _

1830.65
1890.44

PEAK DISCHARGES
4400.072_

737.591
500.441

_._----- -- ------
PEAK TIMES

2.45 _
4.48
5.99

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 17.8558 CFS-HRS= 5992.27 ACRE-FT= 495.20

TIME OF CONCENTRATION= 0.16
SUBROUTINE RUNOFF CROSS SECTION 23

AREA= 0.21 INPUT RUNOFF CURVE= 90.0
____________ COMPUTED CURVE NO. = __ 90.0 . _ ------------._-------------------------------

******************** WARNING MAIN TIME INCREMENT CHECK ********~<***********

- --- -- ._----- - -- --- _ .._-------------_._--------
******************** wARNING MAIN TIME INCREMENT CHECK ********************

PEAK TIMES PEAlLDISCHARGES
1.24 264.779
2.28 2219.595

_________ 2.48 .__._ 1760.300 _
3.68 365.679
4.36 355.088

. 5.17 220.633
5.93 229.417

PEAK ELEI,'A_I.l_Q_NS'-- _
(RUNOFF)
(RUNOFF)
: RUNOF_FJ_(RUNOFF )--------------------

(RUNOFF)
__ (RUNOFF) _

(RUNOFF)

._~ __ TIME
4

+

0.15 DISCHG
1.65 DISCHG
3.15 DISCHG
4,65 OrSCHG
6.15 D::LSCI-lG

__________HYDROGRAPH. _TlER_Q_=---ll_.~5 DEL TA. T~ 0..._1_5 DBA IN_AGE...AREA=__0~_2"_1oL.. _
0.00 16.46 22.45 82.67 119.26 142.57 158.26 258.70 235.69 319.12

339.46 465.05 541.90 675.05 - 2162.77 1632.62 1675.82 879.35 606.52 452.1'+
_____433.10 431.25 354.84 3'+5.2'1 282.73 364.66 241.96__219.33 354.39 254.83 _

220,93 216.17 216,05 216,07 216.09 180.02 1~7.81 154.07 205.7'1 214.60
71,82 8.64 0.50 0.00

------- - - ---_.- ----- - -- ----------------------_._._------
TOTAL WATER. IN INCHES ON DRAINAGE AREA= 17.4692 CFS-HRS= 2367.56 ACRE-FT= 195.65

--SU"BROUTINERE-ACH----C-Ros·s-S-{CTI ON--24"----------.-------.---------
LENGTH= 4500.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

---------
AVERAGE ~ATER VELOCITY= AVERAGE ROUTING COEFF= 0.9134 NUMBER OF ROUTINGS= 0.42

--- ----------_.-_._- -. ---- --- -------------------
SUBROUTINE RUNOFF CROSS SECTION 24

AREA= 0.25 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRA,ION= 0.28
, CO:v~PUTED CURVE..1'JO.._ "- 90.0 .

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
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2.47
3.82
4.45
5.96

2036.198
402.196
354.553
2'15.996

(RUNOFr)
(RUNOFF)
(RUNOFF)
(RUNOFF)

SUBROU.II.NLADDHrD. __ CROSS._SEC.TIO,"I!_24 . _
INPUT HrOROGRAPHS= 1.2 OUTPUT HYOROGRAPH= 3

______f'EAX_TIr1ES. .__. PEAK DISCHARGE.s -PEAK.ELEVAr~ONS, _
2,'12 3842.956 1892.40
3.a5 730.940 1890.87
4. 44 ~658. 307 1890 L78, ---,- _
5.96 459.572 1890.55

IO_TAL .. \I!ATER,. IN .. INCHES._OiLDRA INAGE. AREA= _lJ:_•.7-655 C.E.S.::HRS:; !:!U!i.•_O,24'-- ACRE.='.FJ_=~.35 •.a.!l: .

.SUBROU.UNE_AODHrO.,_._. CROSS SECTION_25_. . .... -..,. _
INPUT HrOROGRAPHS= 3.7 OUTPUT HYDROGRAPH= 1

PEAK TI~:ES
_________2.44_

3.8~

".46
_ 5.97.

PEAK DISCHARGES
8237.349, _
1550~528

1393.154
________ 959.072. _

PEAK ELEVATIONS
1.89.3..J..8, _
1891.16
1891. 09
.1890.82.

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 17.813..
----_.- - _. -- - ---------_._-- - . -- ---

CFS-HRS= 11265.32 ACRE-FT= 931.04

, SUBROUTINE REACH CROSS SECTION 26
_... . LE"GTH=. __ 3500.00 INPUJ_COEF:F:ICIE.NT=__O'-Qo'O.O I.N~UJ__ RO.U:TINGS=_Q._QO'--- _

AVERAGE WATER VELOCITY= 22.329 AVERAGE ROUTING COEFF= 0.9292 NUMBER OF ROUTINGS= 0.26

. SUBROUTINE RUNOFF CROSS SECTION 26
. .._._ AREA= 0.16 WPUT RUNOFF:_ CURVE.=_90.L__.I.IJ'E_OL_CONCE.N.TRAUO~=_0....25, _

CO~PUTED CURVE NO. = 90.0

_*****".*.**.*...!****"'****_. WARNING r-1AI N__TIr-1E _INCRErjEN..T_CJ:H:.C.~""'O:'~*..!.*_~!!.*..*.*.."'.*_*_*.!:!_*"'-*"'_ _

PEAK TIMES PEAK DISCHARGES
________ ...2.31 . . , .._.1441.782 _

2.47 1315.282
3.85 251.274
<;.42 ... . . 227. 55~ _
5.95 161.375

PEAK ELEVATIONS
(RUNOFF'>. _
(RUNOFF)
(RUNOFF)
( RUNOFFJ _
(RUNOFF)

.__ .JIME . .. ..__. !::lYOROGRAPH • .rZ.;:R.Q.= 0.•J.5. DEL TA T=.O .~5 D_'~AINAGE:_J~.REA=__Q•.lI; , _
0.15 DISCHG 0.00 6.18 11.17 44,50 76.67 98.92 113.99 154.27 191.84 220.10
1.65 OISCHG 225.28 337.13 372.30 393.82 1350,95 1264,68 1273.79 915,53 589.05 408.16

' 3.15 __DISCHG 347.90 __33.1.8" 309,51 _. __2.5.2.15.__247.•.6,2 .._258. ;'1__2_1':1 •.29 177. 7.6.__2_22.•."_" 221 •.15 _
4.65 DISCHG 180.37 168.79 165.69 164.65 164.53 152.64 123.0" 115,57 143.00 158.88
6.15 DISCHG 105.9230.00 7.79 1.66 0.11 0.00

. .1
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SUBROUTINE ADDHYD CROSS SECTION 26
INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 7

PEAK TIMES PEAK DISCHARGES
2 ... 8 . ._._. 9295,351
..... 7 158",686
5.98 1051.517

PEAK ELEVATIONS
_________L78~,~5

1785.18
1784.93

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 17.8239 CFS-HRS= 13113."7 ACRE-FT= . 1083.69

SUBROUTINE RUNOFF CROSS SECTION 27
AREA= 0.24 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.12

_________ COf",PUTED CURVE NO,- =__ 90.0 . ._

******************** WARNING MAIN TIME INCREMENT CHECK ********************

; ******************** WARNING MAIN TIME INCREMENT CHECK ********************

_________ I':EAK TIr~c:s . f'EAK DISCHARGES PEAK ELEVATI_OT\lS _
l.22 343.732 (RUNOFF)
2.28 2390,595 (RUNOFF)

________._ 2.47 2011.647_ ___JRUNOFFLI _
3.22 508."59 (RUNOFF)
3.57 432.507 (RUNOFF)

____3.88. 413.098_ <RlJNOFF) _
4.35 '+'+0,853 <RUNOFF)
5.17 25'+.201 (RUNOFF)

_________ 5.92 ___ 271. 17B ( RUNOFF.J'-- ~

I
~ TIME HYDROGRAPH. TZERO= 0.15 DELTA T= 0.15 DRAINAGE AREA= 0.2,+
: 0.15 DISCHG 0.00 22.79 37.99 107.15 1"'+.31 . 168.00 18'+.39 341.34 252.89 364.80
--1.65---DISCHG ----<16-2-:78---513.08 --'-644;84 --1089-. 57--23-.. 5:98'-1875.58---188-6-. 70---85'4.,+8 ---617.67 -499.80

3.15 DISCHG 492.72 492.90 367.93 429.29 297.63 412.42 258.99 247.62 "40.72 268.13
__ 4.65_._0ISCHG ._2,+7.64 2<;6.90 246,92 246.~5 2'!§_.9.7 188.'L5__..1.§ .. L8.0__185.08__2.'L2.• 65__241,0Q --'

6.15 DISCHG 41.00 1.88 0.00

ACRE.-FT::. 225.• Q5. _

SU.BROUTINCREACH .. _._._CROSS SECTION 28
LENGTH: 5600.00 INPUT COEFFICIENT= 0.0000

._--- :-:-::-:,------:-­
INPUT ROUTINGS: 0.00

_SLH,~OUD_~E_RUNOFF__ CROSS _SECTION. 28 _. __ . . ._.
I AREA= 0.26 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.3~

i COMPUTED CURVE NO. = 90.0

-----P-EA-K-TH1ES-·------------PE·AK-oISCHARGE=-S=------- PEAK ELEVATIONS
2.47 2065.158 (RUNOFF)

.,+.,+8 368.456 .(RUNQFf:J _
5.99 246.264 (RUNOFF)

._---_._------_._------ -----

-------._--------
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SUBROUTINE AOOHYD CROSS SECTION 28
INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

PEAK TIMES PEAK DISCHARGES
2.44 4205.827

___________ 4 • '* 7 ._. .._.__ .__735.949

! 5.97 492.103

PEAK ELEVATIONS
1786.72_____1785.0.1 _

1784.69

______ TnT AL ,iA TER•..1 N.._INCHES..ON_DRAI NAGE... AREA=_--l.L 86.1_7__----CES~.HRS=__5.I63.J..,2 AC.RE..,.F_T=_·__476.• 3],.1 _

SUBROUTINE.. ADOHYD __ CROSS_SECTION._31 _
INPUT HYDROGRAPHS= 3.7 OUTPUT HYDROGRAPH= 6

PEAK TIMES
___________ 2.47_

1f.'i7
5.98

PEAK DISCHARGES
. . .13504.744.. _

2320.453
1573.724

pEAK ELEVATIONS
1190.5'*- _

1786.05
1785.60

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 17.8354

_._- --------- ----

CFS-HRS= 18877.20 ACRE-FT= 1560.01

SUBROUTINE RUNOFF CROSS SECTION 29
AREA= 0.26 INPUT RUNOFF CURVE= 90.0

__ . COr'1PUTED_ ClJRVCNO. = __ 90.0 _
TIME OF CONCENTRATION= 0.12

******************"* WARNING MAIN TIM~ INCREMENT CHECK ********************

******************** WARNING MAIN TIME INCREMENT CHECK ********************

________ PEAK TII"IES ._pEAK_DISCHARGES .pEAK ELEVATI.ONS _
1.22 372.378 (RUNOFF)
2.28 2589.934 (RUNOFF)

_____________ 2.47 2179.291.___ _ (RUNOFF1 _
3.22 550.825 (RUNOFF)
3.57 468.533 (RUNOFF)

__________ 3.88 .._. . 447.5: 5 (RUNOFF)_
4.35 477.576 (RUNOFF)
5.17 275.414 (RUNOFF)

_____ .5.92 293.822 --'( RUNOFf l -'----'

TUlE HYDROGRAPH. TZERO= 0.15 DELTA T= 0.15 DRAINAGE AREA'= 0.26
, 0.15__DISCHG 0,00 2'1.68 41.16 116.08 156.33 182.00 1'39.75 369.78 273.'37 395.20

1.65 DISCHG ---501.34---555.84 ---698.58---i-i8-0-:35--2~~1-.~-8·--2031.88---20~3.Cj3--925.69---65-9:i"S----541-,45'-----------
3.15 DlSCHG 533.78 533.98 398.59 ',65.06 322.43 '146.79 280.57 258.25 477.45 290.48

__ '+.65 __ DlSCHG 268.27__267_._'17 267.50 2_67. 5;:\__26].•;;~__2.o.'t.• 7.Q__ll.~.,_~_3__4Q.Q ._50 262_•.~_7__261._5_a. _
, 6.15 DISCHG 1f'1.42 2.04 0.00

I
SUBROUTINE REACH

LENGTH=
CROSS SECTION 30
4500,00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

AVERAGE WATER VELOCITY= 16,703 AVERAGE ROUTING COEFF= 0.9076 NUMBER OF ROUTINGS= 0.45
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SUBROUTINE RUNOFF CROSS SECTION 30
AREA= 0.13 INPUT RUNOFF CURVE= 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.30

PE~K TIMfS
2.47
4.47
5.97

PEAK OISCHARGES PEAK ELEVATIONS
1052.562. . ( RUNOFF l_

184.926 (RUNOFF)
126.548 (RUNOFF)

SU6ROUTINE ADDHYD CROSS SECTION 30
_______INPUT ..HYDROGRAPHS=_~, 2 0UJP.ULHYDROGRAPJ::t_=_3 _

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
______________ 2.42 . 3292. <;58 1786.4'+.

4.43 572.536 178'+.85
5.96 397.702 178<;.59

-----------_.._-- -_.----_. - _._--,-_ ..._-_. - _...__.._-----------_.. -
TOTAL WATER, IN INCHES ON DRAINAGE AREA= 17.B028 CFS-HRS= 4480.87 ACRE-FT= 370.29

-- ----- ----- - _. --- - -- -- ----- ------ --------- ------ ---------_.
SUBROUTINE ADDHYD CROSS SECTION 32

INPUT HYOROGRAPHS= 3,6 OUTPUT HYOROGRAPH= 7
--- ...- ---~--_. -_.._---------_.__.

DUE TO STORAGE OVERFLOW. TH~ SUM OF HYDROGRAPKS 3 ANO 6 WAS TRUNCATED HERE TO 100 VALUES.

____ F'EAK .TIMES PEAK _DISCtiARGES PEflK ELEvAT.!_O_NS _
2.u6 16774.265 1791.85
4.46 2888.789 1786.28

__________._ 5.97____ 1969.787 1785.13_6 ---'

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 17.8292 CFS-HRS= 23358.06 ACRE-FT= 1930.31

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

SUBROUTINE RESVOR STRUCTURE 11
___________ SURFACE ELEVATION= 17_80._00 _

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
_______ 2.55 16212.'+43 . ._1819.99 - _

4.52 2743.353 181<;.28
6.05 1777.982 1813.62

_______. 1<;,39 25.058 1781.13 _
14.69 25.083 1781.14

__TIi'lE HYOROGRAPH, TZERO~__.Q.l_5 DELTA T= 0.15 DRAINAGE AREA= 2.02
0.15 DISCHG 0.00 59.02 95.68 14tt.6'+ 135.25 221.62---2<;8.~--271.18--- 29"1:<+5--- 309.28
0.15 ELEV 1780.00 1782.68 1764.47 1781.'+8 1790.66 1794.62 1797.B7 1800.B8 1803.77 1806.50

I
t i

;,.._- - -~~--_._--

257'+.<;9 2739.48
181'+.18 181'+.27

2735.53
1814.27

3070.59
181'+.46

3217.92
1814.5'1

3420.88
181'+.66

3814.19
181tt.88

42<;7.6<;
1815.12

4716.12
1815.39

5618.60
1815.90

DISCHG
ELEV

---1~ 6S----0rSCHG--_. -- 32-6-:2"9-- - 406. 2i--2Si9. <;'6--4-561:7"8---84:'76":6"8-11'1 B9-:5'+"-1-6-206-;79-1%05-;011-0-84-1-.8-1--7&40-:35--------------'
1.65 ELEV 1809.21 1812.09 1814.15 1815.30 1817.13 1819.29 1819.99 1819.tt3 1818.11 1816.78
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6. '_5 DISCHG 17'+6.74 1302.'''' 834,1'> 554.23 350.00 341.15 339,21 337.27 335.35 333.44
6.15 ELEV 1813.59 1813.23 1812.73 1812.31 1812.01 1811,69 1811.36 1811.04 1810.72 1810.40

7.65 DISCHG 331. 53 32ge6l+ 327.76 325.89 32Lf.03 322.18 320.35 318.32 315.77 313.24
7.65 [LEV 1810.08 1809.77 1809.46 1809.1'> 1808.83 180B.53 1B08,22 1807.89 1807.50 1807.11

._._--- --_....----- _____..___ ~.___ ,._ •• __ow>._. ___ •__ •_____.~•• _,,___• ____~r.___••___~_"._____________~~___- ______

--~._------~-.-.. _~

9 .. 15 DISCHG 310.72 308.23 305.75 303,30 300.87 298,LI5 2%.06 293.68 290.67 287.44
9.15 ELEV 1806.72 1806.34 1805.96 1805.58 1805.21 180'+,83 1804,47 1804.10 1803.66 1803.20

10.65
10.65

DISCHG
ELEV

28'+.24
1802.74

281.07
1802.29

277.9'1
1801,84

27'+.85
1801.40

271.79
1600.97

268.76
1600.53

265.77
1600.11

261.06
1799,49

255.84
1798.81

250.71
1798.15

12.15
12.15

OISCHG
ELEV

245.69
1797,50

.- --_._-----------_._---_.-._._.._..__ ..-._-_._._---- --_._-------------- .._--- -
240.77 235.95 228.95 220.59 212,5'+ 20Lf.78 196.71 183.Lf6 171.09

1796.87 1796.25 1795.43 1794.51 1793.61 1792.75 1791.88 1790.70 1789.60

DISCHG
ELEV 1788.58

138.30
1767.09

105,55
1765.05

25.1'1
1781.14

-25,14
1778,85

25.14
1781.14

-25.14
1778,85

.25.14
1778.85

25.14
1781.14

------------_.__._-----_._----------------_._------------------------

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 17.8955 CFS-HRS= 23444,98 ACRE-FT= 1937,49
-----_._- -----_.- _...._. ---_...__ .__._-------_._-----------------_._----------_.-.._------------------

SUSROUTINE REACH CROSS SECTION ~~

. . LENG TK.= __ 2 3 00 ,_00 I NPU T__.C OEE" E.IcI EJ'HE_O_._O.P_OO UJe.u_LB.O_UJ.lN_GS ::_0... O_L . _

AVERAGE WATER VELOCITY= 23.796 AVERAGE ROUTING COEFF= 0.9333 NUMBER OF ROUTINGS= 0,16

SUBROUTINE RUNOFF CROSS SECTION 33
______ . .AREA=_.__ 0.12 .INPUT RUNOFF:_CUR_VE_=.--90_LO,__-'--TIJ~'CQLC_ONCENI8AU_ON_=_0~_20

COMPUTED CURVE NO. = 90.0

__ . f"EM_DISC_HARGES_ PEAK _ELEVAUONS _
1218.105 (RUNOFF)
997,~60 (RUNOFF>

_______. ._203, 151.. 1RUNOFF 1 _
185.690 (RUNOFF)
125.262 (RUNOFF)

_____ 126,'.8'1 (RUNOFE"J _

- . PEAK TIMES_
2.29
2.48

- . ._. 3.87
'+,37
5.17

_________.5,9.4__

SUBROUIIJ'j.LADDHyD _. CR.OSS ._SECTION 33__
INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 7

PEAK TH1ES
2,57
4.50
6,02

__________ 14.39
14.69

PEAK DISCHARGES
. ...16879,48i)

2868,136
1870.835

16.7'+3
16.725----

PEAK ELEVATIONS
. 1.737_,_36

1728.06
1727.39
1725.04
1725.04

--------------------
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SUBROUTINE RUNOFF CROSS SECTION 34
AREA= 0,24 INPUT R~NOFF CURVE= 90,0
COMPUTED CURVE NO, = 90,0

TIME OF CONCENTRATION= 0,24

******************** WARNING MAIN TIME INCREMENT CHECK ********************
_________..J'EAK TIMES PEAK DISCHARGES P.EAK_.ELEVATI_ONS

2.30 2215.662 (RUNOFF)
2.47 1980.697 <RUNOFF)

_________ 3.86 395.154 IRUNOFFL_
4.40 346,550 (RUNOFF)
5,17 249.386 (RUNOFF)

_________ 5.95 243,371._ _ IRUNOEE1 ..J

TIME HYDROGRAPH. TZERO= 0.15 DELTA T= 0,15 DRAINAGE AREA= 0,24
___ 0.15 __ DISCHG . 0.00 9_.78 16. 93 6_~.~8 117_'_48 150.16 .172,.28__ 236,16 _ ..287.88__335.09

1,05 DISCHG 339,61 510.56 567,19 615.11 2093,02 1896.66 1915.62 1340,28 858.37 599,37
3.15 DISCHG 516,45 496.58 462.53 376.73 367.63 391.85 316.49 264.90 341.03 327.83

____ '1.65 DISCHG __ . 267.87 . 252 .14 248.11 246.93__ 246. % 22.1.3'1 1.82.•_4_'1__1.73. 23. 216_•.1.'L__238 •..61
I 6.15 DISCHG 152,72 40.96 9,91 1,91 0.04 0.00

SUBROUTINE HUNOFE__... CROSS _SECTION 35 .__. _
AREA= 0,23 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.18
COMPUTED CURVE NO. = 90.0

________eEAK_ THiES ___ . PEM. DI SCHARJ:E_S P~A1LELE.Y.A.U oNS ...J

1.27 277.461 (RUNOFF)
2.28 2413,056 (RUNOFF)

_________ 2.48 _. . 1 925.698 IRUNOFFl
3.88 355.590 (RUNOFF)
4.36 371.944 (RUNOFF)

__________ 5.17 .240.806 (RUNOFF..>
5.93 247.212 (RUNOFF)

__TIME . . .. HYDROGRAPH. TZERO= O.•.lS. . DEL TA _T= .0 ._15 0RAI NAGE__IIREA= 0..23 . _
0.15 DISCHG 0.00 15.60 21.20 84,36 126,39 153.41 171.49 266.14 264.73 344,67
1.65 DISCHG 350.62 509,71 580.67 654.46 2340.82 1791.76 1843,10 1040.88 701,97 509.09

__ 3.15 DISCHG . 476,62 __472.46 '115.57 368,20.__.321 •.'+6__.394.11'.__275.02.--242. 30__370 .• 6.3__289_,_'t.7L ~

4,65 OISCHG 245.10 237.62 236.62 236.65 236,67 203.71 164,59 166,63 221.08 234,47
6.15 DISCHG 97.73 15.21 1.80 0.00 .

-----"---- -- ._--- _. -- ---_._._------- _._-------------_.__ ._-----------_._-_._---
TOTAL WATER. IN INCHES ON DRAINAGE AREA= 17.4666 CFS-HRS= 2592,66 ACRE-FT= 214.25

J SUBR'OUTI-NEADDHYD- -----CROSS- sEcTIoN·-3;;---------·-----------··---··----
I INPUT HYDROGRAPHS= 1,2 OUTPUT HYOROGRAPH= 6
----~---- --- ---- - ._----_..

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2,29 4620.870 1798.67

_________. ._2.48 . . .. 3906,285 17..98.28
3.87 790.136 17~6.28

4.37 716.684 1796.21

-- ._--_._---

-------------------...!



5.17
5.9'+

'+90.205
490.125

17'%.00
17%.00

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 17.5'+79 CFS-HRS= 5322.71 ACRE-FT= '+39.86

_SUSROU3:1NE.-RUNOFC_._.... CROSS_.SECUON.__3.7 _
AREA= 0.14 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.20
COM?UTED CURVE NO. = 90.0

---- ------_._._-- - -- _._---------------
PEAK TIMfS PEAK DISCHARGES

2.29 1'+21,107
2.'18 · .1163.792 _
3.87 237.010
'+.37 216.668

'-- 5.17 . _1,+6.136 _
5.94 147.576

PEAK ELEVA nONS
(RUNOFF)

_(RUNOF:El, _
IRU:-JOFFl
(RUNOFF)

_ 1RUNOFF: ), _
(RUNOFF)

. SUBROUTINE AOOHYD CROSS SECTION 38

. INPUT HTDROGRAPHS= 1,6 OUTPUT HYDROGRAPH= 3
-----_._- --- _.. - -- ---------- _._-- ..._------_ .._._._---------------------- -~---------------------------
DUE TO STORAGE OVERFLOW. THE SUM OF HYDhOGRAPHS 1 AND 6 WAS TRUNCATED HERE TO 100 VALUES.

l'_Et.\IL.ELEVA U.QN.S"- _
1793.61
1793.20
1791.22
17'31.15
1790.90

_________1790.90, _

_____f'EA!CTH1ES _.f?_EAK __DI SCHARGES _
2.29 60'+1.'+07
2.48 5069.964

__________ 3.87. 1027.122
'+.37 933.326
5.17 636.312
5.94 637.56'+

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 17.5'+06 CFS-HRS= 6905.31 ACRE-FT= 570.65
------- - _. ---------------------------

SUBROUTINE REACH CROSS SECTION 39
_____~_LGJGTH= 0.00 I ~-.iPUT__COEF.F I CI ENJ.:o.......JJ_LOO.O_O IilJP_U.T_.f\OUj IJ"JG.S= Q..._O_O _

AVERAGE WATER VELOCITY= 17.332 AVERAGE ROUTING COEFF= 0.9106 NUMBER OF ROUTINGS= 0.00

SUBROUTINE RUNOFF CROSS SECTION 39
_____________AREA= 0.13 _ .. _INPUT__ RUNOF'F_ CUR.VE=__~0_._Q U1'1E.._O::: C_O_NCEJ.,IT.RA_U_OiIJ-=---O"._??~ _

COMPUTED CURVE NO. = 90.0

_______PEAK JH1ES PEAK._DISCHARGSCS E_EAK ELEVA.I.!()NS _
2.29 1261.292 (RUNOFF)
2.~8 1080.619 (RUNOFF)

_____. ._3.87 217.186 .\.RUNOFF 1. _
j '+.38 193.084 (RUNOFF)
; 5.17 135.335 (RUNOFF)
! 5.9'+ _13'!-.183 (RUNOFF) _

SUBROUTINE_...ADDHYD ._ .CROSS_SECTION__39 . _
INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

____oPEAI{ DISCHAR~E_S !"f.AK.... ;LE\LAT.__'I'_'O"'N'_'S~ .. _
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2.29
2.48
3.87
4.37
5.17
5.94

7302.688
6150.413
1244.189
1126.359

771.791
771.989

1728.21
1727.87
1726.11
1726.05
1725.76
1725.76

---------_. _. -_._-
TOTAL WATER, IN INCHES ON DRAINAGE AREA= 17.5468 CFS-HRS= 8379.93 ACRE-FT= 692.51

. ---------- _._- ---- ._----
suaROUTINE ADDHYD CROSS SECTION 40

INPUT HYOROGRAPHS= 3.7 OUTPUT HYDROGRAPH= 4

. DUE TO STORAGE OVERFLOW, THE SUM OF HYDROGRAPHS 3 AND 7 WAS TRUNCATED HERE TO 100 VALUES.

, pEAK .TIMES . PEAK. DISCHARGES
2.54 22758.371
4.38 3911.602

______. ._ 5.96_._.._. . 2627.533. _
14.39 16.743
14.69 16.725

J:EAK_.ELE_VA TI.Dr-J.S
1730.54
172(,.77

. 1726.36.
1725.01
1725.01

. ---_._.::-::-::----
TOTAL WATER, I~ INCHES ON DRAINAGE AREA= 17.787G CFS-HRS= 33174.85 ACRE-FT= 2741.56

SUBROUTINE REACH
LENGTH=

CROSS SECTION 54
2100.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

.. - - --- - '- _..- -- . '--- --- ...- ------ ._------ ---_.
AVERAGE WATER VELOCITY= 18.735 AVERAGE ROUTING COEFF= 0.9168 NUMBER OF ROUTINGS= 0.19

, SU8ROUTINE RUNOFF CROSS SECTION 54
AREA= 0.06 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.25

· COMPUTED .CURVE NO._= ... 90.0 . ..__.__._. _

******************** WARNING MAIN TIME INCREMEI~T CHECK ******~*************

PEAK ELEVATIONS
(RUNOFF)

. {RUNOFF_) _
(RUNOFF)
(RUNOFF)

________.{RUNOrE)

PEAK TIMFS PEAK DISCHARGES
2.31 540.683

_________ ._ 2.47_.__.__.. .._~ 493.228 _
3.85 97.964
4.42 85.325

____. 5.95 .._.60.520.
!

TIME HYDROGRAPH, TZERO= 0.15 DELTA T= 0.15 DRAINAGE AREA= 0.06
:.. ~O .15__DISCHG .. .0. 00 . 2.32. ._._ 4 .19 1.6. 68 ..28 •.7.5__ .. 37 .• 09 __......:<2.J-" 57. 85 71 •.94~ .82. 5.4-

1.65 DISCHG 84.48 126.42 139.61 147.68 506.60 474.25 477.67 343.32 220.90 153.06
3.15 DISCHG 130.46 124.44 116.06 94.55 92.88 97.01 80.36 66.66 83.41 82.93

·__,+.65_. DISCHG .__ 67.64 __ 63.29 62.13 __._6.1•..Z.~L__61_,.7_'l__5.1.2'L__':£.._14 4.9. .3.4 5.3 ..€?2. 59..58'-- --l

! 6.15 DISCHG 39.72 11.25 2.92 0.62 0.04 0.00

SUBROUTINE ADDHYD CROSS SECTION 54
INPUT HYOROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

._---_._----

~- ~- ----- ----- ..-_._-~- -_._._.- -- - ~--- --- -_. ._- ----"- ._--_._---------
: DUE TO STORAG~ OVERFLOW, THE SUM OF HYDROGRAPHS 1 AND 2 WAS TRUNCATED HERE TO 100 VALUES.

_ ... . _PEAK. TI MES . . P~.AK_ 01 SCHARGE.S

------.----_ .... _...- ----_._.._---_ ...-.- ._-------------_._--_._-_._-------
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2.55
4.39
5.97
14~39

14.69

22704.027
3957.0'16
26,+'3.669

10.399
10.331

1702.11
16'37.13
16'%.65
1695.00
1695.00

_. --.--IoT!'.L_.WATER.•~lN.JNCHES_ON.._DRAINAGE_AREA=_~'ZA.a22.'L-- __CES."!.HRS=__3.3.9.3.L..O,.r;:6o- .....ACRE-.F"J- 281lJk-Ob, _

.SU8ROUTINCADDHYD __...._. __ CROSS.SECl!ON_.55 . _
INPUT HYnROGRAPHS= 3.5 OUTPUT HYQROGRAPH= 6

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
' . . 2.56 .._. 28367.• 66·t 17° 1 •.66 . _

4.39 5230.724 1697.11
5.95 3476,006 1696.63

__.. .14. 38 .._.._. _' ._ 7.480 _. ._.1695.0.0
14.69 7.328 1695.00

·_SUBR.OU_T.I NE_RUNOFf'__ ._ CRO.SS_.SECTI ON _.4 L
AREA= 0.13 INPUT RUNOFF CURVE= ~O.O

CO~PUTED CURVE NO. = 90.0
TIME OF CONCENTRATION= 0.17

******************** WARNING MAIN TIME INCf1EMENT CHECK ********************

__f'_EAK _ELE\LAU_ON.S'-- _
(RUNOFF)
(RUNOFF)

_ I RUNOFF 1_
(RUNOFF)
(RUNO;:-Fl

______. ._.< RUNOFF L-- _
(RUNOFF)

____ . . PEAK_. DISCHARG.E.S, _
160.0'31

1373.815
____ .... 1088.7'+'+. _

225.054
21'+.641

_____. 130.302
140.694

_.PEAK TH1ES_
1,25
2.28

. .2. <; 8
3.88
4,36

. 5. 1 ~

5,93

____TH1E . .__.. HY.DB,OGRAPCI. TZEf'O.=__Q.),5 DE.L TA T= 0.15 pRA INAGE_~.8EA=._0 .• 1.3 . _
0.15 OISCHG 0.00 9.36 12.89 49.38 72.65 87.50 97.45 155.14 148.09 196.16
1.65 OISCHG 203.72 288.31 331.75 386.56 1335.29 1012.24 1038.83 565.53 386.11 283.67
3.15 OISCiCG 268.68 266.97 230.66 210.<;2 178.6'1 2~'+,34 152.87 136.61 214.08 160.95
'1.65 DISCHG -----137.6:3-----13'+.03--- 1:33. H---133.75---:1':33-'-7'7--- i13.:38---92-.-22-- 94. 76--126'-2(i--i32'-5~
6.15 OISCHG 50.16 6.G7 0.63 0.00

121.01

i susRouriNE-FiuN-OF-F-----cR6s-s--SECTICJN---42-·---·_------·----------- ..-------

AREA= 0.56 INPUT RUNOFF CURVE: 90.0 TIME OF CONCENTRATION= 0.20
___. COMPUTED CURVE NO._.3__ . 90.0 . .. . _

PEAK TIMES
2.29
2.48
3.87

PEAK DISCHARGES PEAK ELEVATIONS
5684. '+28 . __ (RUNOfF } _
4655.170 (RUNOFF)

948,042 (RUNOFFl
---------_._--_.- -- - -_._-_.__ ._--------_._---_..._.---------
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't.37
5.17
5.9'1

866.675
58'1.5't7
590.305

(RUNOFFl
(RUNOFF)
(RUNOFF)

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 17.5160 CFS-HRS= 6330.'H ACRE-·FT:: 523.11+

SUBROUTINE REACH
LENGTH=

CROSS SECTION 't3
2300.00 INPUT COEFFICIENT= 0.0000 INPUT ROUT;NGS= 0.00

AVERAGE WATER VELOCITY= 17.966
- _.- - - .._.- -_.- --' --_.--- - . ------

AVERAGE ROUTING CoErF= 0.9135 NUMBER OF ROUTINGS:: 0.21

TIME OF CONCENTRATION= 0.15
-----------------------

____________• •. .• .........J

SUBROUTINE RUNOFF CROSS SECTION 't3
AREA= 0.2'1 INPUT RUNOFF CURVE= 90.0

__ .~. COMPUTED CURVE NO •. :: 90,0

******************** WARNING MAIN TIME INCREMENT CHECK ******************'~*

******************** WARNING MAIN TIME INCREMENT CHECK ********************

________ PEAK TIMES_. . . .. PEAK DISCHARGES . PEAK_ ELEVAV.DNS
1.23 312.70'1 (RUNOFF)
2.28 2539.261 (RUNOFFl

_.. 2.48 .._. ._...._ _._ 201'1.386__. (RUNOFFj, _
'_ 3.88 420.585 (RUNOFF)

'1.35 415.223 (RUNOFF)
_________ 5 .17 . . .252.602 ._. (RUNOFF ) _

5.93 265.015 (RUNOFF)

_. __TU1E . HYDROGRAPH, T~Ei>_.O_=__'O_._15 DELTA T=__ C_._!...5 .OJ\AI.NAGE_AJ\EA= _o..._2IL_:-:-::~c::- _
0.15 OISCHG O.OC 20.39 28.12 97.79 138.'t2 164.28 181.79 307.66 264.36 369.23
1.65 DISCHG '101.85 527.61 627.01 789.28 2'176.28 1664.69 1912.21 961.95 67'1.22 510.66 _

__3.15 __ 01 SCHG '19<1.05 '192.88_.__'+07.24. _.'102.59 .315.23 '119.65 271. 7J__ 249.25 __'11'1.65 285.05 _
'1.65 DISCHG 251.0'1 246.89 246.92 2<16.94 2'16.96 201.4'1 167.67 176.87 237.33 2~6.22

6.15 DISCHG 71.16 7.15 0.16 0.00

SUBROUTINE ADDHYD CROSS SECTiON '13
. INPUT HJDROGRAPHS=_.l. 2. __. __ .OUTPUT _HYDROGRAf>.H= _3 __

******************** WARNING MAIN TIME INCREMENT CHECK ********************

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.30 7507.297 2219.31

_3.88 . . .,1338.5'+ 1 . 2216._0:9 ._
'1.37 1226.502 2216.41
5.17 835.404 2216.13

___.__5.9'1________ __ 833.292.____ 221.6 .1.3, _

TIME HYDROGRAPH. TZERO= 0.15 DELTA T= 0.15 DRAINAGE AREA= 0.79
' 0.• 15__DI SCHG_,. ._O • 00 ,:15.95 71.21 256.62 '112.18 515" '17 584. ~5 87'1.46 913.42 1154.38

1. 65 OISCHG 1223.90 1670.69 - --1975. 2~ --2284·;-07-7102.5<+----6480.99 ---'(;36/.1-:26'--4083. 08 ~680.i~--1908-.54
3.15 OISCHG 1688.47 1648.69 1'171.80 1318.32 1143.37 1334.72 1018.56 868.5'1 1219.28 10'11.39

__,4_. 65__DISCHG . {l82. 89 833.60 . 82".2L_823_._1_~. 823.21., 725,09. 5_'Lg...J,2__582.l;I. 7.31_•.6J~__8Q~... 8...'! ~

, 6.15 DISCHG 415.52 110.85 18.82 2.21 0.08 0.00

___. TOTAL. "ATER, IN II\!C'iES ON _DRAINAGE _AREA= l I.60_I.5 .s:FS~HRS=:_. ':1_0';J,0.6.8 ACRE_-FT= __351.25 _
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SUBROUTINE ADDHYD CROSS SECTION 44
INPUT HYOROGRAPHS= 3.4 OUTPUT HYDROGRAPH= 1

******************** WARNING MAIN TIME INCREMENT CHECK ********************

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.30 8870.533 2218.81

L- .3.88 1563.489 2216.32 _

4,37 1440.848 2216.26
5.17 971 e &51 221&.02

______5.94. 973.56'12216.03

TIME HYDROGRAPH. TZERO= 0.15 DELTA T= 0.15 DRAINAGE AREA= 0.92
___ 0 •.15 D_ISCHG C. 00 55._32 84.10 30_6. O_L-__'tS.4 .8_4 602.98 681 •.'31_1029.60_.1061 •.52.---1_350. 55. _

1.65 OISCHG 1427.63 1959.00 2306.99 2670.64 8437.83 7493.24 7403.09 4648.62 3066.35 2192.21
3.15 DISCHG 1957.15 1915.67 1702.47 1520.74 1322.02 1559.07 1171.44 1005.16 1433.36 1202.35

__4.65 01 SCHG I020. 53 __ 967.63_.__ 958.03 251;. •.91 '3_56_._98 839, 2J.__6_9Jl-'_3_lt__6.7J,.ee__ 863_.8_e 9..37_. 39C--- _
I 6.15 DISCHG 465.69 117.72 19.46 2.21 0.08 0.00

! TOT M__ liATER. __ HL INCHES__ ON _ORAINAGE_.i\REA= 11._5860 Cf_S-"l"RS=- l Q55_5_._0 1 ACRE-.FT= 812.26

_SU8ROU_UNE_REACJ:L __CROSS SECT!o.N _ 45 _
LENGTH: 3800.00 INPUT COEFFICiENT= 0.0000 INPUT ROUTINGS= 0.00

--------

_SU8ROUUNL RUNOFF CROSS_SECTION '+5 _ _
A~EA= 0.25 INPUT RUNOFF CURVE= 90.0 TIME OF cONCENTRATION= 0.23
COr~PUTED ClJRVE NO. = 90.0

******************** WARNING MAIN TIME INCREMENT CHECK ********************

_________PEAK .. Tlr'lES EEAK.JlISCHARGES PEAK_ELEVAT..IQNS _
2.30 236~.489 (RUNOFF)
2.48 2071.582 (RUNOFF)
_3.86 . 413.113__ ___(RUNOFF)
4.39 365.969 (RUNOFF)
5,17 260.038 . lRUNOFF)

, 5.95 255. 860 LRUNOEE L) -'- _

!
! TIME HYOROGRAPH. TZERO= 0.15 DELTA T= 0.15 DRAINAGE AREA: 0.25
: 0.15 0 I SCHG 0. 00 11._31 18.42 . ":>:5_.36 124.9.5 158.22 1_80.15 2.51.63 298.36 353.65

1.65 OISCHG 354.49 537.93 593.57 654.77 2247.84 1974.74 1999.59 1353.10 870.79 609.71
3.15 OISCHG 532.70 516.35 476.37 392.25 378.99 409.95 324.80 273.24 361.19 338.41

' ' •• 65 .0 I SCHG 277, 0o 261. 87 25£l. 0'-;__251. 22 25~.,25 2_:a_4_. 1..0__1.?8-,_JI1 1.7.9_.',19 221!.. 4.2__23..9_.1.6 ~I 6.15 DISCHG 151.98 38,03 8.46 1.40 0.00

SUBROUTINE ADDHYO CROSS SECTION 45
INPUT HYDROGRAPHS= 1.2 OUTPUT HYDROGRAPH= 3

._-- .._---
PEAK TIMES

2.42

- ------------ -- ------ --------------------- ----------------------------------_.
PEAK DISCHARGES PEAK ELEVATIONS

9731.835 2033.15
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1912.31~

1702.~02

1187.58&

2031.20
2031.13
2030.89

TIME OF CONCENTRATION= 0.23

TOTAL WATER. IN INCHES O~ DRAINAGE AREA= 17.7122'

_.--- ----- .. -- ......_-----------
SUBROUTINE RUNOFF CROSS SECTION ~6

AREA= 0.20 INPUT RUNOFF CURVE= 90.0
________ CO~1PUTED CURVE NO'-=. 90.0_. .-:__

CFS-HRS= ACRE-FT= 111'1.&8

**********~****~****WARNING MAIN TIME INCREMENT CHECK ********************

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.30 1891.607 lRUNOFF)

____________.._. _ 2.4-8 . . ._.1&57 • 293 . 1RUNOFF t
3.86 330.513 (RUNOFF)
4.39 292.804 (RUNOFF)

. 5.17 . 208.02'1__. .. (RUNOFF_)L.. _
5.95 20'1.711 (RUNOFF)

___TIME_____ _ HYDROGRAPH. TZEf30=__.0.15 .__DEL TA _T= 0 .J._5~ DRAINAGE...AREA= 0,20
0.15 DISCHG 0.00 9.05 14.74 60.28 99.96 12&.57 1'1'1.60 201.30 23B.&9 282.92
1.55 DISCHG 283,59 430.34 47~.B5 523.82 1798.28 1579.79 1599.&7 1062.'18 696.63 487.77

___ 3.15 CrSCHG '126.16__ !i13.0B 381.09 313.80 303.19 327.96 259.B4 21<l.59 23B.95 270.73
! 4.65 DISCHG 221,60 209.49 '-206.43 ----205-. 78----205.80--·-18i.92---150-.~O--143.99---182.-57----199.60

6.15 DISCHG 121.58 3v.~5 6.77 1,12 0.00
--------------

SUBROUTINE ADDHYD CROSS SECTION 47
___ I PUT HYDROGRAPHS= 1.3 OUTPUT HYD~OG~AEH_=_.2

DUE TO STORAGE OVERFLOW. THE SUM OF HYDROGRAPHS 1 AND 3 WAS TRUNCATED HERE TO 100 VALUES.

PEAK TIMES PEAK DISCH~RGES

2.41 11301.310
5.87 ._.22'+2.901 __
4.39 1995.609
5.95 1392.5'+5

PEAK ELEVATIONS
2033.'18
203_1._31 _
2031,23
2G31.02

---- ._- ----- -- ----------------- -- - - -- ----,---,--,-,
TOTAL WATER. IN INCHES ON DRAINAGE AREA= 17.6962 CFS-HRS= 15760.45 ACRE-FT=

INPUT ROUTINGS= 0.00

- - -------- --_.. - -'--- --------------------
SUBROUTINE REACH CROSS SECTION ~8

LENGTH= 5000.00 INPUT COEFFICIENT= 0.0000

- .. - - -~~--- -------- --- -_._--------_._---_._-----
: SUBROUTINE RUNOFF CROSS SECTION 43

AREA= 0.29 INPUT RUNOFF CURVE= 90.0 TIME OF CONCENTRATION= 0.33
_______ COI'lPUTED CURVE.. NO. = 90.0 __ . . __

PEAK TIMES PEAK DISCHARGES
2. ~8 . 2311. 479 _
4.48 411.567
5.98 276.103

------ -- - -------------_._---.._----

PEAK ELEVATIONS
_(_RUNOFF)
(RUNOFF)
(RUNOFF)
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SUBROUTINE ADDHyD CROSS SECTION ~e

INPUT HYDROGRAPHS= 1,2 OUTPUT HYDROGRAPH= 3

PEAK ELEVATIONS____________1888_.86 .

1885.71
1885.57

. 1"635.25 .

PEAK TIMES PEAK DISCHARGES
_____________ 2. '+ 7 .._13822.421 _

3.83 2645.663
4.47 2326.088

'._. . .5.98 . 1592.959,------

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 17.8370
---_._-- --_.. ._-;:-'--~.~_._._--- -_._-

SUBROUTINE RESVOR( STRUCTURE 7 ,)
____________ SURFACE H.EVA TlON= _188l{; 0.0 ._

CFS-HRS= 1922'+.16 ACRE-FT= 1588.68

PEAK TIMES PEAK OISCHARGES PEAK ELEVATIONS
_._. 2.57 _.__. 13268 •.1a~ 1'33_'1 •.'32

4.52 2226.576 1928.~9 J
6.05 1448.1'+5 1927.76

-i-I-M-E-----·-·----------··----·-----H-YORO GR APH-;-'-':ZERO= 0.15 OEL iA T= 0.15·----0.,-R-A--=-INAG-E-AREA-=-1-.-6-6---------/+--(--'4----

0.15 OISCHG 0.00 13.51 51.75 156.39 229.98 270.65 302.67 329.93 353.13 371.17 ,
___.0.15 __ . __.. ELEV __..__.188'+.00 _-.-188'•• 81 1887 .13 1893 •.

'
U -.1.8_9'?... _65__1.9.0_'l.._80_....19.0_9.•..'t8--'-_n_3.82--.-.l911..8.'r--.-.l921.2.3.. . _

1.65 OISCHG 386.'+'+ 695.33 1715.36 3'+01.35 6'+06.78 1!195.35 13222.19 122'+7.'+5 9407.30 6558.96
1.65 ELEV 1924.28 _.__ 1926.69 1328.06 __ 1'0'29._4] 1931. '+5 1933.90 .1 '0'3'+. ';10 193'+.42 __.__ 1933.03 1931.5,+ _

3.15 O!SCHG 4852.37 3940.91 3552.71 3214.54 ~875.58 268A.63 2565.96 2307.51 2151.89 2225.04
...--3.15---- ELEV ._.1930. 50__ 1929,92 . 1929. 59.._._.. 192~ •.31__1 ':129.Q3__1~2.8 •.~7__1~2~.V:_.1'128.55__1928._44._~9~8.'+8 .

4.65 OISCHG 2187.44 1991.12 1833.18 1758.51 1730.88 1688.44 15'0'5,07 1484.84 1417.34 1445.76
4.65 ELEV . 1928.45 .1928.29 1928._16 1_928.09_._1928.07 _. 1928.0,,__1927.94 __1927. ao __ 1927.72 1927.76

6.15 OrSCHG 14~1.91 12~1.38 900,68 684.93 529,19 405.40 392.10 386.96 385.8'+ 382.75
____ 6.15._._._._ ELEV ._1927.7:5 .__ 1927.50_ .__ 1927. Q~__1'J26.66__1926.30__.1'326.. Q2_~_1925.42 __ 1 ~2_4. 79 __.192.4.16__.1923. 55. _

7,65 DISCHG 379.68 376.63 373,62 370.62 367.65 364.50 359.56 354.69 349.89 345.15
. ..7.55.. ._ELElI. 1922.93 .1922. 32__1921.7~__1921.14.__ 1920, 53 __1919.90 1219.01 .1918.12 ._1.911.25 .__1916.39 _

9.15 D!SCHG 338.84 331.29 323.91 315.71 305.70 296.00 283.26 269.55 252.11 233.58
_._._.9.15 __... ELEV_.__.1915. 30 1914.0'+ __.1912.81.__1211.49 1909. 95 1908.• 'i6_......1.9Jl6.• €]0 .190,+ • 65 __ .....1902.~3!L__1900. 01...

10.65
10.55

DISCHG 207.35 121.76 47.55
ELEV 1897. 06 1891, 38. __1886.88

18.57 7.25 2.83 1.10 0.43 0.16 0.06
1885 .12 J81?'±._43__1~8~, 1 7__L8.~_'!.. Q_6 18.8'i. 02 1.8~:!. 0~__l,8~,+. 00

12.15 OISCHG 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.00
12 .lL .ELEV 188if. 00__1884.00 188'+. QO__ l.!1.8't_. Q..0__ ~8.8'l.0..o__..1.81J.'+, 0O__!.88'i .O_Q.._.1_8~'±_• .o 0 _

_~UB~OUIINE.REACH

LENGTH=
CROSS SECTION 49 .. . . _.__ ._. . .
5200.00 INPUT COEFFICIENT= 0.0000 INPUT ROUTINGS= 0.00

AVERAGE WATER VELOCJTY=

-----------._-_...._-----------------_._---_._--------_.-------------_.._-------_._-------------
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SUBROUTINE RUNOFF CROSS SECTION 49
AREA= 0.16 INPUT RUNOFF CURVE= 90.0
COMPUTED CURVE NO. = 90.0

TIME OF CONCENTRATION= 0.36

___ PEAK TIMES PEAK. 0 I SCHARGE.S__. .__.__.-PEAK __ELEVA.T lONS. . _
2.~8 1247.193 (RUNOFF)
,+.48 226.005 (RUNOFF)

_. .6.00 150.519 (RUNOF:FI

SUBROUUNE. ADDHYD __ ._ CROSS.SECr.rON_49_. : . _
INPUT HYDROGRAPHS= 1,2 OUTPUT HYDROGRAPH= 3

_________ PEAK .THIES . PEAK .DISCJlARGE.S _
2.62 14076.425
4.~6 24?4.538

.__.. .6.00__. . . __..__ .__ ..._1585 L931.

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

pEAK. ELEYATION.S .
1734.90
1731,61
11.31.2..4. _

TOTAL WATER, IN INCHES ON DRAINAGE AREA= 17.8971 CFS-HRS= 21137.04 ACRE-FT= 1746.76

SUBROUTINE RUNOFF CROSS SECTION 50
11.'\::.11.= 0.13 INPUT RUNOFF._ CURVE=__90 ,.0_~Ir1.E_OF_C_QN~El\I_'_RAJ_I9N=_Q..24'--- _
COMPUTED CURvE NO. = 90.0

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

PEAK iIMES
___ c 2.30

2.47
3.86

___.. '+.~O .. _
5,17
5.95

PEAK DISCHARGES
___________.. 1200.132

1072.8';'0
21'<.010

______. ._____ 187.699__
135.097
131.827

PE AK ELEVATIONS
(RUT\JOFF.) _
(RUNOFF)
(RUNOFF)
J RUNOFF.l _
(RUNOFF)
(RUNOFF)

TIME HYDROGRApH, TZERO= 0.15 DELTA T= 0.15 DRAINAGE AREA= 0.13
0.15 DISCHG 0.00 5.30 9.17 37.63 63.63 81.33 93.32 127.92 155.93 181.51
1,65 __DISCHG 183.95.__276.55 307.23 333.18. _._1.133. 72_ ._10;>7.35._1_037.•.63__725.98__464. 95 324.66. . _
3.15 DISCHG 279.74 26B.~3 250.54 204.06 199.13 212.25 171.43 143.49 184.72 177.57
4.65 DISCHG 145.10 136.57 134.39 133.75 133.77 123.14 98.82 93.83 117.40 129.24

__ 6.15. DISC!-iG . 82.72 22.19 5.36 . 1._0.3 0.• _02 0._0.0. .

·_SUBROUTl.NCADDHYD. CROSS SEC.IJOtll_ 5L__.__.. . ._
INPUT HYDROGRAPHS= 1.3 OUTPUT HYDROGRAPH= 2

PEAK TIMES
_ . . . _. 2.61 .

4.43
5.96

PEAK DISCHARGES PEAK ELEVATIONS
15013.584 1735,16 _

2607.677 1731.69
1717.185 1731.30

--.---.-------- -.--- -------::-c=-----:-:
TOTAL WATER, IN INCHES ON DRAINAGE AREA= 17.8792 CFS-HRS=

----- ._----_._--

22615.8'+ ACRE-FT= 1868.97

000098



SUBROUTINE REACH
LENGTH:

CROSS SECTION 53
1650.00 INPUT COEFFICIENT: 0.0000 INPUT ROUTINGS= 0.00

AVERAGE WATER VELOCITY: 21.425 AVERAGE RoUtING COEFF: 0.9264 NUMBER OF ROUTINGS: 0.13

, SUBROUTIf\;E RUNOFF CROSS SECTION 53
AREA: 0.06 INPUT RUNOFF CURVE: 90.0

: CO~lPUTED _CURVE-NO._ = __ 90 •.0 _
TIME OF CONCENTRATION: 0.20

PEAK TIMES PEAK DISCHARGES PEAK ELEVATIONS
2.29 ._ .. 609.052 __ (RUNOFFI-l _

2.4B 49B.730 (RUNOFF)
3.87 101.575 (RUNOFF)

____________ 4.37 92.8'+5 .. . (RUNOFFl
5,17 62.631 (RUNOFF'
5.94 63.242 (RUNOFF'

SUBROUTINE ADDHYD CROSS SECTION 53
. INPIJT_ HYDROGRAPHS:_l_. 2 OUIP_UI.._HY.DROGRA£H;:_,L __

PEAK TI MES
________2.62 __

5.95

PEAK DISCHARGES PEAK ELEVATIONS
_ 15191. B61 . 17 00_•.95

1777.118 1696.46

_____ :tOTAL._ WATER L IN INCHES _ON _DRAINAGE !\REA=_11_.J.l1.3_3 .GFS-KRS= 23_3_QO_. '19 ___ACRE..:"_EJ?__19.25_• .55 _

__SUBROUJ:_INE_ ADDHyD .CROSS SEC_TION_56 _
INPUT HYDROGRAPHS= 3.6 OUTPUT HYDROGRAPH= 4

PEAK TIMES PEAK DISCHARGES
__________ __ 2.58 '1338'+.406 _

5.95 5253.586
14 38 7.480

! 1'+:69_ _ 7.328 _

PEAK ELEVATIONS'
1704_.6.2.. _

1697.12
1(,95.00
.1(,95.00 _

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 18.1626 CFS-HRS= 67633.70' ACRE-FT= 5589.24
- _._--------_._--_._---- ..,--------_._.

_ __TJPEAK TIMES PEAK DISCHARGES PEAK ELEV TIONS
_________ 2.6 5 ~'+2052. 398 ......L-1]32...._2B

5.93 516'+.610 1~19.27

! SUBROUTINE RESVOR STRUCTURE '+
____.. SURFACE €:.lI I N: 1695,,_..0_0 __

!
, TIME HYDROGRAPH. TZERO= 0.15 DELTA T: 0.15 DRAINAGE AREA= 5.76
---·iJ.15----0ISCHG ------0-:-iJ-0---54:20 - 17'+.'+4 -3~0.4i------ti--5.,).155,+i·.·48'" 6~Ol-'" 675.96-- 734:52 -- -""7:-::7=-=3=-.-=0-:0'---

0.15 ELEV 1695.00 1695.87 1697.61 1700.65 1703.10 1705.51 1708.00 1709.61 1711.66 1713.20

. \._--------_._------ - -------- -----"---{ .- ... - ._--- ...."-- --- .

1.65
1.65

DISCHG
ELEV

810.72
171'+.78

1191.'+5
1716.'+6

2755.23
1718.30

7733.27 18287.96 30779.'+2 39933.21
1720.26 1723.95 1728.33 1731.54

Q'ii28-;-:'5"35-359:"'21-26 6 7 2:-29
1732.17 1729.9'+ 1726.89

-------- ----
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132'+1.'+3 1172'+.95 1053'+.32 9810.19 9181.56 8355.91 7934.'+7 7908.77
1722.19 1721.iS6 1721. 2'+ 1720.98 1720.76 1720.'+7 1720.33 1720.32

6819.64 6523.51 6305.57 610iS.90 5779.22 5370.61 5137.53 5149.59
1719.93 1719.81 1719.72 1719.6'+ 1719.51 1719.35 1719.2iS 1719.2(,

---- --~---~.._.- -- ----_._-_.__..._-~ -.._------
-----~~---

3.15 DISCHG 19704.64
3.15 ELEV 1724.'+5

4.65 DISCHG 7689.33
'+.65 ELEV 1720.24

6.15 DISCHG 5000.28
6.15 ELEV 1719.20

----- ---- .. _---
7.65 DISCHG 1204.79
7.65 ELEV 1716.'+8

15511, 75
1722.98

7236.4 4

1720.08

4309.41
1718.92

1150.32
1716.41

3307.'+0
1718.52

1111.29
1716.36

2'+18.03
1718.17

1082.71
1716.32

1939.15
1717.87

1061.19
1716.29

1813.63
1717.56

1044.35
1716.27

1683.20
1717.23

1030.41
1716.25

1018.12
1716.23

1393.05
1716.73

1006.72
1716.22

995.86
1716.20

9.15
9.15

DISCHG
ELEV

985.22
171iS.19

97'1.40
1716.17

963.17
1716.16

951.53
1716.14

939.34
1716.13

926.'+1
1716.11

912.51
1716.09

897.34
1716.07

880.5'+
1716.05

861.77
1716.02

_._----
13.&5 DISCHG
13.iS5 ELEV

801,58
171'+.39

735.17
1711.69

315.2i-----------~

1700.11
405.02

1702.03

747.14
1712.13

806.90
171'+.62

501.71
1704.14

812.13
1714.83

545.30
1705.45

817.27
1715.05

822.31
1715.26

592.69
1706.87

827.20
1715.'+6

831.77
1715.65

-_.-- --- ----.----_.. -_._------- ----_.-._-----_. ---- --_ .. _---- -------- -
784.98 779.19 773.24 767.08 760.69 75'+.08

1713.70 1713.46 1713.21 1712.96 1712.69 1712.'+2

835.69
1715.82

790.6'+
1713.94

-- ..._-- ._- - ._--_..•- ... _------
699.12 679.21 658.26 635.88

1710.42 1709.72 1708.99 1708.20

638.46
1715.93

718.11
1711.09

79iS.1iS
1714.17

840.48
1716.00

DISCHG
ELEV

DISCHG
ELEV

10.65
10.65

12.15
'-2.15

TOTAL WATER. IN INCHES ON DRAINAGE AREA= 18.2049 67791.37 ACRE-FT= 5602.27
---------------------------------_._----- -----_ ..

ENDC~iP 1

--- -----------
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SUM~1ARY TABLE 1

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

CSM10ALT STORM DA RAIN AMC DELTA-T TZERO PRECIP PRECIP PEAK-Q PEAK- PEAK- RUNOFF
~Q-MI. TBLE HRS. HRS. IN. DURATION CFS TIME ELEV IN.

* 1 1 11X 0.71 2 2 0.15 0.00 3.20 6.00 761.53 2.51 0.00 2.15 1072.58
* 1 1 12X 1.15 2 2 0.15 0.00 3.20 6.00 1139.07 2.62 1972.75 2.19 990.50* -- -- __ 1_13JC.__ 0.42._._2 2 _. _. 0.15 0.00. 3.20 6.00 523.41.--.2.29 O. 00 . .2.13_12%.22; _
* 1 1 14X 0.63 2 2 0.15 0.00 3.20 6.00 698.85 2.47 1972.22 2.19 1091.95
* 1 1 15X 1.78 2 2 0.15 0.00 3.20 6.00 1794.00 2.56 ~973.23 2.19 1002.23

-* 1. 1 16X 2.26 2_2 0 .15 0.00 3.20 6.00__2200.53 __ 2. 72 _1818.10 2.18 __ %9.39 _
~ 1 1 6$ 2.26 2 2 0.15 0.00 3.20 6.00 449.54 4.39 1833.72 2.18 19 8 .03
* 1 1 52X 0.79 2 2 0.15 0.00 3.20 6.00 528.56 2.64 1695.36 6.31 660.70
* .1 1_ 21X__ 0. 27 __ 2 __ 2 0.15 0. 00 3.20 6.0 0__310.• 45 2.31 O. a 0 2.1'>__1149.83, -'

. * 1 1 22X 0.52 2 2 0.15 0.00 3.20 6.00 531.61 2.52 1890.46 2.19 1022.34
* 1 1 23X 0.21 2 2 0.15 0.00 3.20 6.00 261.70 2.29 0.00 2.13 1246.22
* __ 1 1__ 24X 0.46 __ 2 _2 0.15 __ 0.00 3.20 6.00 __ 'f87.73 2.49 1890.58 2.18 1060.29

1 1 25X 0.98 2 2 0.15 0.00 3.20 6.00 1018.52 2.50 1890.88 2.18 1039.31
* 1 1 26X 1.14 2 2 0.15 0.00 3.20 6.00 1162.17 2.58 1785.00 2.18 1019.45
* 1_._1 27X 0.24 2 2 0.15 0,00 __ 3.20 6, 00 __ 290.45 2,30__ 0.00 2.14 _ 1210.22 _
* 1 1 28X 0.50 2 2 0.15 0.00 3.20 6.00 513.55 2.51 1784.72 2.19 1027.11
* 1 1 31X 1.63 2 2 0.15 0.00 3.20 6.00 1671.07 2.57 1785.66 2.18 1018.94
* __ 1__ 1 __ 30X 0.39 __ 2 _ 2 0.15 0.00 __ 3.2o 6.00 __ 414.48 __-_2.48 1784,61 2.18 1062.76
* 1 1 32x 2.02 2 2 0.15 0.00 3.20 6.00 2077.05 2.55 1785.93 2.18 1023.18
* 1 1 115 2.02 2 2 0.15 0.00 3.20 6.00 325.19 5.12 1809.03 2.21 160.19

_* __ 1 __1_ 33x 2.1 4 _ 2 2 0.15 __0,00 3,20 6. 00 391.23 2, 5?_P26.00 2.18 __ 181. 9 6 --=
'" 1 1 34X 0.24 2 2 0.15 0.00 3.20 6.00 259.62 2.51 0.00 2.15 1081.75

'* 1 1 35X 0.23 2 2 0.15 0.00 3.20 6.00 281.'+5 2.30 0.00 2.13 1223.69
* 1 1 36X 0.47 2 2. 0.15 0.00 3.20 6.00534.30 2.31 1796.04 2.14 1136.81
'" ---1---1--- 3Sx -~ 0.61- -- 2 ---2 -- - 0.15---0,00---3.20---- 6. 00----·698.71-----2.31 --1790.99 --2 .H---1H5. 43 ----------

• 1 1 39X 0.74 2 2 0.15 0.00 3.20 6.00 843.87 2.31 1725.83 2.14 1140.36
* 1 1 __ 40X __ 2.88 __ 2 2 0.15 __0.00__3.20 6.00__1202.57 2,51_1(25.83 2.17 416.11 -'
'" 1 1 54X 2.94 2 2 0.15 0.00 3.20 6.00 1201.66 2.52 1696.05 2.18 407.34
* 1 1 55x 3.7~ 2 2 0.15 O.GO 3.20 6.00 1712.87 2.55 1696.08 3.06 456.76
* 1 1...__ 41X 0.13 _~_ 2 __ 2 0015 __0.00__3.20 6.00 161.02 2.29 0.00 2.13 _.1238.68_

1 1 42X 0.56 2 2 0.15 0.00 3.20 6.00 657.93 2.30 0.00 2.14 1174.88
~ 1 1 43x 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* 1 1 45X 1.18 2 2 0.15 0.00 3.20 6.00 1242.38 2.52 2030.93 2.18 1052.86

... 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
* 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
----1---1-- 75 -1.65-2-- 2---0.15-- 0.00--3.20----6.00---- 377.95---- ... 04 1922,59 2.19 226.32

... 1 1 49x 1.82 2 2 0.15 0.00 3.20 6.00 467,74 2.72 1730.45 2.18 255.59

... 1 1 51X 1,95 2 2 0.15 0.00 3.20 6.00 584.48 2.60 1730.56 2.18 298.20
:"' ---I--1--53X 2.01- - 2--~2 0.15 0.00 ·---3.20 6.00 628.92~--2.61 1695.71---2.18--311.35
1* 1 1 S6X 5,76 2 2 0.15 0.00 3.20 6.00 2337.05 2.57 16%.28 2.75 405.03
i'" 1 1 'IS 5.76 2 2 0.15 0.00 3.20 6.00 1292.83 4.78 1716.60 2.76 224.06 _
*------1---2---11 X 0.71- --1 ~ - 2-- 0.25 0.00---4.20 ---24.50--1251. 39 --11.96 -- 0.00 3.15 1762.52
* 1 2 12X 1.15 1 2 0.25 0.00 4,20 24.50 1761.89 12.05 1973.32 3.14 1532.08
* 1 2 13x 0.42 1 2 0,25 0.00 4.20 24.50 804.12 11.91 0.00 3.12 1914.57

i -----1--2---14X---0.63---~1---2---0.25 ----- 0.00 4.20 24.50 1106.39----11:98 -~i972.52 3.13 1728.74--------------
: 1 2 15X 1.78 1 2 0.25 0.00 4.20 24.50 2851.63 12.02 1974.12 3.14 1593.09
* 1 2 16 2.26 1 2 0.25 0.00 4.20 24,50 3112.00 12.19 1819.10 3.14 1370.92
-*----1----2 65 2.26 -1----2----0.25 ---0.00----<+;20 2'1.50 'fe2.68 --13.20 1836.78--3.13 212.63 --------------
'" 1 2 52X 0.79 1 2 0.25 0,00 4.20 24.50 603.00 12.01 1695.41 10.42 753.75
* 1 2 21X 0.27 1 2 0.25 0.00 4.20 24.50 493,99 11.94 0,00 3.15 1829.61

: *-- --1---2- 22x --0.52 --1--2-- ---0.25--0.00 ---<+.20·-- 24.50-- 845.02--12.01--1890. 74---3.H --1625.04-------------'
i * 1 2 23X 0.21 1 2 0.25 0.00 4.20 24.50 402.06 11.91 0.00 3.17 1914.57

,
J
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'" 1 2 2~X 0.45 1 2 0.25 0.00 4.20 24.50 788.~5 11.98 1890.94 3.15 1715.11
'" 1 2. 25X 0.98 1 2 0.25 0.00 4.20 24.50 1630.84 11.99 1891.19 3.14 1664.13
* 1 2 26X 1.14 1 2 0.25 0.00 4.20 2".50 1730.27 12.03 1785.24 3.14 1517.78
* 1 2 27X 0.24 1 2 0.25 0.00 4.20 24.50 472.91 11.90 0.00 3.18 1970.45
'" 1. 2 28X C.50 1 2 0.25 0.00 ll.20 24.50 831.68 12.01 1785.07 3.15 16S3.36
'" 1 2 31X 1.63 1 2 0.25 0.00 4.20 24.50 2560.08 12.03 1786.15 3.14 1561.02
'" -~ L_. 2 __ 30X .. _. 0.39 __1 __ 2. _. 0.25 .0.00 "'.20 __ 24.50 673. 76__11.99_.1785. 00 3.14 _1727.59 _
'" 1 2. 2.02 1 2. 0.25 0.00 4.20 24.50 322~.87 12.02 1786.42 3.13 1591.07
* ~ 2 115 2.02 1 2 O~25 0.00 4.20 2~.50 3~2.2~ 13.26 1811.87 3.09 168.59
*-__ 1_.__ 2 __._ 33X _. _ 2.1'+ _ 1_ 2 0.25 ..._.0. 00__4. 20 24.50 _. '"95.44 11.99 __1726.12 .. 3.12 _ 230.44 _
• 1 2 3 a X 0.24 1 2 0.25 0.00 4.20 2u .50 427.07 11.95 0.00 3.15 1779.48
* 1 2. 35X 0.23 1 2 0.25 0.00 4.20 24.50 433.97 11.~2 0.00 3.16 1886.82
*.__ .1 _ .._2 _. 36X.__ 0.47 _._ 1 2 .. 0.25 0.00 '1.20 2... 50 859.72__11.94 1796.34 . .3,16_ _ 1829.20._
* 1 2 38X 0.61 1 2 0.25 0.00 4.20 24.50 1118.88 11.94 1791.28 3.16 1834.24
* 1 2 39X 0.74 1 2 0.25 0.00 4.20 24.50 1354.33 11.94 1726.16 3.15 1830.18
" . __ 1 2 .. '+OX __. 2.88 _. 1 __ 2 0.25_.__.0.00. 4.20 __ .. 24.50 1845.53.__ 11.95 __ 1726.12 3.12 . 638.59 .. _
" 1 2 54X 2.94 1 2 0.25 0.00 4.20 24.50 1825.83 11.99 1696.32 3.12 619,26
" 1 2 55X 3.74 1 2 0.25 0.00 4.20 24.50 2428.90 11.99 1696.31 4.66 647.70
*_.1 2 41X __ 0.13 1 2 ._0.25 0,00_.__ ':-.20 24,50 24-6 •. 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 0.00 3.16 1851.51
* 1 2 43X 0.79 1 2 0.25 0.00 4,20 24.50 1420.60 11.95 2216.54 3.16 1775.75
* 1 2 4-4X 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·---O,25 0.00 4.20 2'-.50 1962.14 11.98--2031.21 3.151662.83
* 1 2 47X 1.37 1 2 0.25 0.00 4.20 24.50 2319.13 11.98 2031.34 3.15 1680.53

.* 1 .2 48pX 1.66 1. _2 ~ _ 0.25 ._ O. 00_. 4.20 24 .50 2 a &5.60. 12. 05 _ 1885.64 3.14 _1488. 38. ,
* 1 2 7S 1.66 1 2 0,25 '0.00 4.20 2 u .50 548.02 12.83 1926.35 3.13 328.15
* 1 2 49 1.82 1 2 0,25 C.OO 4.20 24.50 577,46 12.10 1730.55 3.14 315.55
* 1 2 51X 1.95 1 2 0.25 0.00 4.20 2'+.50 -(92.50 12.031730.76 3.14 404.33
* 1 -2 53X 2.01 1 2 0.25 0.00 4.20 24.50 856.58 12.03 1695.98 3.14 -424.05
* 1 2 56X 5.76 1 2 0.25 C.OO 4.20 24.50 3281.06 12.00 1696.57 4.15 568.64
" 1 2 __ '1S_ .5.76 __ 1 2 0.25_.__ 0.00 . .:t..20_ 24L~1.499. 0 1287 1716.88 ...4.15_ 259.86
* 1 3 "1: X- 0.71 2 2 0.15 0.00 7. 0 6.00 2217.63 2.31 0.00 6.07 3123.43
* 1 3 12X 1.15 2 2 0.15 0,00 7.30 6.00 3233.80 2.51 1974.67 6.19 2812.00

_* 1 __ 3 ._13X 0,42 2 _2 _0.15 0.00 7.30 6.00 1553.15 2.28_ 0.00 __ 6.01_ 3697.99 _
* 1 3 luX 0,63 2 2 0.15 0.00 7.30 6.00 :976,85 2.u4 1973.17 6.14 3088.83
* 1 3 15X 1.78 2 2 0.15 0.00 7.30 6.00 5301.01 2.47 1976.20 6.17 29&1.46* ._1 3 __16X 2.26 2 2 0.15_._...._0.00 __7.30. .6.00 .62:;3.10 2.64 1822.57 6.17 _2772.29
• 1 3 65 2.26 2 2 0.15 0.00 7.30 6.00 5184.79 2.91 1840.57 6.15 2284.05
* 1 3 52X 0.79 2 2 0.15 0.00 7.30 6,00 5~8.78 4,79 16~5436 6.31 660,98
., ._ 1 3__ 21X 0.27 _.2 2 0.15 0. 00 7 .30 6. 00 __.._ ",35.21__.2.29 0.00. 6. 03 _3463.74
* 1 3 22X 0.52 2 2 C.15 0.00 7.30 6.00 1565.57 2.46 1891.17 6.17 3010.71
* 1 3 23X 0.21 2 2 C.15 O.CO 7.30 6.00 776.57 2.28 0.00 6.01 3697.99
* 1 3 ._24X 0.46 __ 2 _2 _0.15 0.00 7.30 6.00 __._.131i7.1 l f 2.45._._1891.31 6.14_ 3015.5'+
* 1 :3 25X 0.98 2 2 0.15 0.00 7.30 6.00 2951.72 2.46 1891,75 6.16 3011.96
* 1 3 26X 1.14 2 2 ~.15 0.00 7.30 6.00 3292.03 2.53 1785.89 6,15 2887,7,+
! __1 .3 27X .. __ 0,24 _.2._2 0.15 __0.00 7.30 6.00 .843.88 2.28 __ ._ 0.0o 6.05 _ 3516,16 . _
* 1 3 28X 0.50 2 2 0.15 0.00 7.30 f.OO 1513.48 2.46 1785.50 6.18 3026.97
* 1 3 31X 1.63 2 2 0.15 C.OO 7.30 6.00 4724.30 2.51 1787,02 6.16 2880.67
.<: 1 3_._ 30X 0.39 2 2 __ ._ 0.15 0 .. 00 7.30 6.00__ .1197.90 2. '+4 1785. 35 6.16 __ 3071.55 . . '

; * 1 3 32X 2.02 2 2 0.15 0.00 7.30 6.00 5871.57 2.50 1787.48 6.16 2892.40
* 1 3 l1S 2.02 2 2 0.15 0.00 7.30 6.00 ~890.47 2.75 1815.49 6.20 2409.10

_,!,__1 3 __ 33Y,_._2.:4 __ 2__~ .. O,15. 0,OO .7.30 6.00 4595.15 2.79 1729.20 6.18 2137.28
* 1 :3 34X 0.24 2 2 0,15 ~,GO 7.30 6.00 760,21 2.31 0.00 6,28 3200.90
* 1 3 35X 0.23 2 2 0.15 0.00 7.30 6.00 841.52 2.29 0.00 6.01 3658.81

_*__1 3__ ,36X ._0 ,47 2__2 0 .15_.__.__0.00 -'-.30 6.00 1606.57 2.30 __ 1797.02 .6. 04 _ 3418,23
; * 1 3 38X 0.61 2 2 0.15 0.00 7.30 6.00 2100.68 2.29 1191.96 6.04 3443.74
* 1 3 39X 0.74 2 2 0.15 O.CO 7.30 6.00 2538,35 2.30 1726.73 6.04 3430.21

000102
- ...



* 1 3 'lOX 2.88 2 2 0.15 0.00 7.30 6.00 5851.17 2.74 1727.23 6.14 2024.62
* 1 3 54X 2.94 2 2 0.15 0.00 7.30 6.00 5672.87 2.79 1697.59 6.15 1923.00
* 1 3 55X 3.74 2 2 0.15 0.00 7.30 6.00 6041.32 2.78 1697.27 6.19 1611.02
* 1 3 41X 0.13 2 2 0.15 0.00 7.30 6.00 479.77 2.29 0.00 6.32 3690.57
* 1 3 42X 0.56 2 2 0.15 0.00 7.30 6.00 1977.47 2.29 0.00 6.03 3531.21
* 1 3 43X 0.79 2 2 0.15 0.00 7.30 6.00 2335.14 2.34 2217.11 6.08 2918.93

_*..__._1__3__ '+'+X __.. 0.92. .2 .2__._.0.15. 0.00. 7.30 6.0 0 ...__30 01. 36 2.31_ 2217. 02__~ 6.07 _.3227.27 _
* 1 3 45X 1.18 2 2 0.15 0.00 7.30 6.00 3502,93 2.47 2031.74 6.13 2968.59
* 1 3 47X 1.37 2 2 0.15 0.00 7.30 6.00 4122.77 2.47 2031.96 6.12 2987.51.* 1 3 t }/3X __ .1. 66 ._._ 2 _ .. 2 .0-.15__..0.00 7.30 __._.6.00 __4813.91 2.53_.1886.41 6.17 __ 2882,58 _
* 1 3 7S 1.66 2 2 0.15 0.00 7,30 6.00 3677.75 2.78 1929.70 6.18 2202.25
* 1 3 49X 1.82 2 2 0.15 0,00 7.30 6,00 3854.75 2.89 1732.14 6.17 2106.42

· .•.__.~ .3 51X__l. 95 .._.2 _.2 0.15 __..0.00__ 7.30. 6. 00 __ 4010 .3L-2.88_1732.19...__. 6,16 __ 2 046.08.. _
* 1 3 53X 2.01 2 2 0.15 0.00 7.30 6,00 3933.95 2,90 1697.36 6.16 1947.50
* 1 3 56X 5,76 2 2 0,15 0,00 7.30 6.00 9764,24 2,84 1698.01 6.18 1692.24

__*__.1__3.__. ';S._ ... 5, 76 _._2_.. 2. . 0.15. 0.00 7.30 .6, 00 9285,88__2.9'+".1720,80 6. 19 . 1609.33. _
'I' 1 4 l1X 0.71 2 2 0.15 0.00 19.00 6.00 6398.25 2.31 0.00 17.61 9011.63
'" 1 '+ t2X 1.15 2 2 0.15 0,00 19.00 6.00 9515.46 2.47 1980,42 17.92 8274.31
* __ 1 .._.. 'L. _ 13X . _0.42 _.. 2 .. 2 .__.0.15.__ 0.00. 19.00 . S.OO..__(t~·39.19 <,.28 __ .. 0.00.__.17.46 10569.50 . ~

'" 1 4 14X 0.63 2 2 0.15 0.00 19.00 6.00 5519.31 2.42 1975.78 17.77 8623.92
• 1 4 15X 1.78 2 2 0.15 0.00 19.00 6.00 14981.57 2.46 1984.40 17.87 8369.59
*_.__ 1__. 'l__....1~_ 2.26 _..._.2 __ 2.. 0.15 __ 0, 00__19.00 6.00_18023.83 '.2.61 ....1835.35 17.90 _ 7940.01 ... ----,
* 1 ~ ~ 2.26 2 2 0.15 0,00 19.00 6,00 17285.74 2.72 1845.26 17.88 7614.86
* 1 ~ 52X 0,79 2 2 0.15 O.CO 19.00 6.00 5683.23 2,58 1697.20 20.14 7104.04
" .1 '\.__ 2~X .__0.27 .. _2__ 2.__._0.15 __.__ ..9.• .00_._19.00. .__6.00__._2691.81... 2.29._._... 0,00 ..__ 17.51_. 9969,69_

J * 1 4 22X 0.52 2 2 0,15' 0.00 19.00 b.OO 4400.07 2.45 1892.18 17.85 8461.67
· * 1 4 23X 0.21 2 2 0.15 0.00 19.00 6.00 2219,59 2.28 0.00 17,46 10569.50
.• 1 .'L_.... 2"X .,_.. 0.46 2._ 2_.__ 0 .15 .__.0.00. 19.00 .6.00 3842.95__ 2.42 .. 1892.40 17.76 8354.25.
* 1 4 25X 0,98 2 2 0.15 0,00 19.00 6,00 8237.34 2.44 1893,18 17.81 8405.45
" 1 4 26X 1.14 2 2 0.15 0,00 19.00 6,00 9295.35 2.48 1787,45 17,82 8153.81

.* 1.__4 __ 27X __ 0.24 2 .2 0 .15 .0.00__19,00_._.._6.00 .2390. 5'L.__ 2. 28.. . 0.00._17.58 .._9%0.81. ..
• 1 4 28X 0.50 2 2 0.15 0.00 19.00 6.00 4205.82 2.44 1786.72 17.86 8411.65
" 1 4 31X 1.63 2 2 0,15 0,00 19.00 6.00 13504.74 2.47 1790.54 17.83 8234.60
" 1 4 _.._.0,39._2_ 2. ._.0,15 ..__0.00_._19,00 __ ._6.00 .... 3292.45 2.42 1786.44 17.60 8442.20
~ 1 4 2.02 2 2 0.15 0.00 19.00 6.00 16774.26 2.46 1791,85 17.82 8263.18
" 1 4 2.02 2 2 0.15 0.00 19.0C 6.00 16212.44 2.55 1819.99 17,89 7986.42
" .1 4 ;:> .1" 2 2_.__...0,15 0, 00_._.19, 00 6.00 .._.1687<;1, 48.. 2,57. __1737,36.__.17.86 7850.92
" 1 4 0.24 2 2 0.15 0.00 19.00 6,00 2215.68 2.30 0.00 17.62 9232.00
* 1 '+ 35X 0.23 2 2 0,15 0.00 19.00 6.00 2413.05 2.28 0.00 17.46 10491,54
~_._.1 4 . 36X __0.47._.2_._.2. .0,15 .0.00_.__.19.00. 6. GO .. _4620.87_.__.2.29 _ .1798,67. 17.54 .. 9831,63
* 1 4 38X 0.61 2 2 0,15 0.00 19.00 6.00 6041.40 2,29 1793.61 17.54 9903.94
" 1 '+ 39X 0.74 2 2 0.15 0.00 19.00 6.00 7302,68 2.29 1728.21 17.54 9868.50
"'_. __ 1 ..._. '+.._ 40X ;:>.88 ...__ 2 ..._.2__ ._._0,15. __.0,00 __.19.00 6.• 00. 22758.3( __2.54 _1730.54 17.78. . 7874.87.

i" 1 4 54X 2.94 2 2 0.15 0.00 19.00 6.00 22704.02 2.55 1702.11 17.82 7696.28
'" 1 4 S5X 3.74 2 2 0,15 0,00 19.00 6.00 29367.86 2,56 1701.66 18.31 7564.76
* 1. 4 '+IX 0,13 2.2 0.15 0.00. 19.00 6.00 1373.81 2.28 0.00 17.45 10567.80
*-·-·-1-----4 42X 0.56'''''2 2 0,15 0,00"--19.00--"'-6.00 5684,42 2.29 0.00 17.5110150.76
* 1 q 43X 0.79 2 2 0.15 0.00 19.00 6.00 7507.29 2.30 2219.31 17.60 9384.12
" 1 '+ 4 4 X 0.92 2 2 0.15 O,CO 19.00 6.00 8870.53 2.30 2218,81 17.58 9538.20

i * ·---1---4---45X '1.18 '-"-2'- 2"--' O. J.5 0, 00 19.00 6.00 9731,83--2.42 2033.15'-"17.71 8247.31--------------
I ~ 1 4 47X 1.37 2 2 0.15 0.00 19.00 6.00 11301.31 2.41 2033.48 17.69 8189.35
, * 1 '+ ~~~ 1.66 2 2 0,15 0.00 19.00 6.00 13822.42 2.47 1888.86 17.83 8276.90
*-~-1 -----4-·~-1.66--2--2---·-0,15 '--0.00---19.00 '--'- 6,00"'13268. 7f"'--·'2. 57-'1934.92 ·--·-17.91 -- 79 1}5. 38----·
* 1 4 49X 1.82 2 2 0.15 0,00 19.00 6.00 14076.42 2,62 1734.90 17.89 7692.03

· '" 1__ .4__ 51X 1.952 2 0.15 0.00 19.00 6,00 15013.58 2.61 1735.16 17.87 7659.99
:* 1 453X 2.01--2-'-2---0.15 0.00---·19.00 6.0015191.86---2.62--1700.95-'--17.87-'7520.72
; * 1 4 S6X 5.76 2 2 0.15 0.00 19.00 6,CO 43384.40 2.58 1704.62 18.16 7518.96

. ---·-----Tt~')---.·r_-- f\_. __: ---.... -~--.--.--------- ... ""'--'-_.. '-- .. -------..-... ....-.---- . - ...



1 4 5.76 2 2 0.15 0.00 1'0'.00 6.00 42052.39 2.65 1732.20 18.20 7288.11

'x' OR'S' FOLLOwING THE In REPRESENTS CROSS-SECTION OR STRUCTURE, RESPECTIVELY •
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r ----~==~~. ~---==---'---- - -,

Printed in U.S.A.

35mm SLIDES

8 x 10 ENLARGEMENTS

ADDRESS ---'---'----'-'--'--=....:LJ!=---=--l----"'CS'-'-P-l.l~L~l...::..:vJ=...:I::I.~'1_.1_I-

o "'7"'b ? 'D

AN ORIGINAL POLAROID~ LAND PHOTOGRAPH

SUBJECT--'---':""O"":'--'--..:....:....:.::...-....c.J....!.../I.-=--c..--.:t~_DATE aI, 21 hJ'"

~ITO Prj sov7H t-A~l'S e.l..ai. 0"

For your cS~ ri~ IJ; M eo'" T"; RE~LAt.S"'~ Ii§

when ordering copies. G'\S \. '-lJ"1 ~ ~ ~,Mop"s "C'
indicate the number of rES
copies desired in the B1!TW II: tJ \ "".., (,. I ~E c r tr
appropriate bux for the 5 x 7 ENLARGEMENTS
size(s) you select.
You can get quality work
by Polaroid Copy Service
through your dealer or
by mail.

NAME _JL.I:L.!-'-!..._-I- _

35mm SLIDES

WALLET SIZE COPIES

Printed 10 U.S.A.

5 X7 ENLARGEMENTS

REGULAR SIZE COPIES

8 X 10 ENLARGEMENTS

AN ORIGINAL POLAROID~ LAND PHOTOGRAPH

SUBJECT H-I\..l... S DATE"= (Ill !~J
NAME _~~~""':"":----JL-------------

For your convenience
when ordering copies.
indicate the number of
copies desired in the
appropriate DuX for the
size(s) you select.
You can get quality work
by Polaroid Copy Sen/ice
through your dealer or
by mail.

P558B·! 4/72

AN ORIGINAL POLAROID~ LAND PHOTOGRAPH

SUBJECT . l L\. \ DATE "3 (I ~hi"
NAME _1)-=--.:-Pr-,--tv\-=---ir--!.~ _

ADDRESS ...:..1_tJ_t.:::...lS!::....---'-T_--'-'"-U=-<J'--'--'e.b'-=------=.~_____'_'/ _

T"'I'v\~\...fWe.eOS - fO~"t'S 1)0"'"7'" ~"t'or
II-t I S ~yp ~ -rR.J>..sl"\-

l.OC.Ke.DADDRESS

AN ORIGINAL POLAROID~ LAND PHOTOGRAPH

SUBJECT'Fil ",tJiAl~ ftlL.W DATE '3 lIS /7 j

NAME :p ~~ -::I-I-f

For your convenience
when ordering copies.
indicate the number of
copies desired in the
appropriate bux for the
5ize(s) you select.
You can get quality work
by Polaroid Copy Service
through your dealer or
by mail.

P558B·! 4{72

REGULAR SIZE COPIES

WALLET SIZE COPIES

5 x 7 ENLARGEMENTS

8 x 10 ENLARGEMENTS

35mm SLIDES

Prmted in U.S.A.

For your convenience
when ordering copies.
indicate the number of
copies desired in the
appropriate bux for the
size(s) you select.
You can get qualily work
by Polaroid Copy Service
through your dealer or
by mail.

P558B-l 4/72

REGULAR SIZE COPIES

WALLET SIZE COPIES

5 x 7 ENLARGEMENTS

8 x 10 ENLARGEMENTSd
35mm SLIDES

Printed In U.S.A.





r

AN ORIGINAL POLAROID"" LAND PHOTOGRAPH

SUBJECT ~ tJ 71'\{ '" ~\ c...l.. S DATE~ Ill> f;r
NAME 1) '"TM J!.~

ADDRESS 0 ~ r l, .e.7- _

For your convenience
when ordering copies.
indicate the number of
copies desired in the
appropriate bux for the
size(s) you select.
You can get quality work
by Polaroid Copy Service
through your dealer or
by mail.

P5588·! 4/72

REGULAR SIZE COPIES

WALLET SIZE COPIES

5 x 7 ENLARGEMENTS

8 x 10 ENLARGEMENTS

35mm SLIDES

Printed in U.S.A.

". \
"

,.. -";. : '"



tMADE IN U.S.A.

..sr,eue-ruee ~1
MADE IN U.S.A.

~tJ<70.ec -:#;.4

Ii

1MAOE 'N U.S A.

Se.cJC.TUlZt ~ f
MADE IN U.S.A.

~tJcrv.ec ..1:-1"

MADE IN U.S.A.

57:e()(:!TOee: ~f
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SEC TIOIN 
SCALe , - , :.*I* - , , %, 
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