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Introduction

The following is the Master Grading and Drainage Plan and Report for Westbrook

Village, a UDC master planned community in Peoria, Arizona. The purpose of this

report is to present the proposed master grading and drainage scheme for the site.

Additionally, this report presents the data, method and results of analysis conducted

in the preparation of this master plan.

The objective of the Master Grading and Drainage Plan is to provide the City of

Peoria with UDC's conceptual plans for development of the grading and drainage on

the subject project thus allowing the City to evaluate the impact of this develop-

ment on adjacent landowners and downstream drainage conditions. The following

report describes the current site conditions with respect to hydrology and drainage,

the proposed development and the proposed grading and drainage scheme to be

implemented to address City of Peoria concerns and requirements.

Site Conditions

The proposed site is located in Section 27, Township 4 North, Range I East of the

Gila and Salt River Base and Meridian, Maricopa County, Peoria, Arizona. The site

is bounded on the north by Beardsley Road, on the east by 83rd Avenue, on the south

by Union Hills Drive and on the west by 91st Avenue (Figure 1).

It is our understanding the site was historically used for agricultural purposes,

although it is currentiy not cultivated. The site generally slopes from the north to

the south and west at about 0.4 percent. The southeast corner of the site slopes to

the south and east. The site consists of approximately 640 acres.
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Project Description

The proposed project will consist of predominatly residential development with some

commercial and office space at the corners of the site. A major amenity to this

development will be a golf course with clubhouse and recreation center.

Drainage Plan

The following section describes the pre-development and post-development

hydrologic condition coming to and leaving the site. These conditions are presented

with the data, City of Peoria criteria, and methods used to estimate them. Also

presented in the following section are supplemental drainage considerations

requested by the City of Peoria.

Analytical Criteria. The City of -Peoria uses two basic return period rainfall events

for analysis of proposed drainage systems. The first is that retention/detentions are

to be provided for the post-development runoff resulting from a rainfall event with

a return period of 10 years and a duration of two hours. The second is that finished

floors should be placed above the water levels resulting from a 1aO-year return

period rainfall event. Additionally, runoff from rainfall events with return periods

of 1a years or less should be conveyed below the street via culverts where cross

drainage occurs.

Analytical Methods. The flow estimates for the lO-year and 1DO-year rainfall

events were estimated using the Army Corps i Engineer computer model HEC-l.

2
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The approach taken within the HEC-l model was to use the U.S. Department of

Agriculture, Soil Conservation Service (SCS) curve number (CN) and unit hydrograph

methods. Routing through detention facilities was conducted using the modified

PuIs method availabe in HEC-l.

Computer Model Input Data. The basic input data tQ the HEC-l computer model for

estimating the rainfall-runoff relationship are watershed area in square miles,

watershed lag time, watershed runoff coefficients and rainfall. The watershed area

tributary to the Westbrook site is shown on Figure 1. The lag time was estimated to

be 0.6 times the time of concentration. The time of concentration was estimated

based on overland flow velocities given on page 22, Storm Drain Design Manual,

Subdivision Drainage Design (hereinafter referred to as Drainage ManuaI), City of

Phoenix, September 1985.

The watershed runoff coeff.icient or CN was based on the soil types and land use in

the study watershed. The hydrologic soil group or soil type was obtained from Soil

Survey of Maricopa County Arizona Central Part, prepared by the U.S. Department

of Agriculture and published in 1977. The hydrologic soil groups for the soils

presented in the tributary watershed (Figure 1) and the weight CN values used in the

analysis are given in Appendix A.

The 2-hour duration rainfall values used in this study for the lO-year and 1DO-year

runoff analyses were 1.60 inches and 2.54 inches, respectively. These were obtained

3



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

II

from intensity-duration-frequency curves in the Drainage Manual, page 24. The

rainfall data is given in Appendix B.

Pre- and Post-Development Flows. The pre-development lOa-year flow at the north

property boundary was estimated to equal 877 cfs and only slightly higher at the

south propety boundary. The post-development flow due to routing through the golf

course was estimated to be approximately 593 cfs.

Drainage Plan Approach

The Master Drainage Plan for Westbrook Village, Section 27 has the following

ob jectives:

1. Cause no increase in peak runoff from the pre- and post-development site.

2. Provide retention for the on-site runoff resulting from a 2-hour, la-year

return period storm.

3. Provide approximately 50-acre feet (ac-ft) of storage, on-site, for off-site

flow as requested by the City of Peoria.

4. Drain stored storm water from dry retention basins in approximately 36 hours.

The proposed drainage system (Figure 2) will function as follows (Figure 3). Flow

from off-si te tributary area to the north will be collected via interceptor channels

(C-I, C-2, C-3 and C-4), in all likelihood, located on the north side of Beardsley

Road. These interceptor channels will convey storm runoff to two box culvert

systems (BC-I and BC-2) under Beardsley Road. On the south side of Beardsley

4
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Road, runoff will be conveyed to the golf course by two channels (C-5 and C-6),

each with the capacity to carry approximately 50 percent of the lOO-year flow

coming to the entire north property line.

Retention basin R-3 will fill to an elevation of 1236,:: and at that point flow will

start passing under the loop road through box culvert BC-4 (Figure 4). For flows in

excess of the lO-year return period event, flow will pass over the loop road and into

the R-4, R-5 and R-6 retention basins.

The R-4 and R-5 retention basin system will each have a lake with a normal water

surface elevation of 1227.0 +. The lake in R-4 and R-5 will be connected via a 36

inch pipe to a lake in R-2 to provide a means of allowing flow between lakes. The

irrigation system will be connected to these with capacity to pump them down after

a storm. Flows in excess of the 10-year will move to the south east into R-7.

The basin located to the east of R-4 and R-5 is R-6. This basin will be connected to

the pipe between the lakes in R-4 &. R-5 and R-2. The water stored in R-6 will drain

through these pipes into the lakes. Flow excess of the 10-year will flow to the

southeast through the golf course and into R-7.

The storm water entering the golf course through channel C-6 will be split north of

the loop road. Most of the flow will pass under the loop road through BC-3 for all

frequency storms. The remainder of the flow will enter R-l through two 36-inch

diameter pipes for all frequency storms. Flow in excess of these culvert systems

(BC-3 and PC-I) will pass over the loop road and into R-2.

5
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The tributary on-site areas to each of the retention basins are shown on Figure 2.

Figure 3 is a schematic of the overall drainage system for the site.

The retention basin R-2 will receive runoff from on-site tributary areas as well as

flow from BC-3. Flow in excess of the capacity of R-2 will enter R-7 and combine

with flow from R-4 and R-5.

The outlet from R-7 will function as follows: BC-5, a 10'x3' box culvert will connect

R-7 to R-8. As R-7 fills, flow will pass under the loop road into R-8. When the

water level reaches 1,231.5 in R-7, flow will pass through BC-6, a 8'x3' box under

the loop road and into channel C-7. For channel and road section, see Section B-5.

At the same point, flow starts passing from R-8 into channel C-8 (Section B-B).

The flow leaving R-7 will pass over a grass weir section of approximately 100 feet

as will be the case with flow leaving R-8.

The retention basin R-9 and R-IO will receive flow from on site tributary areas only

(Figure 3). R-IO will discharge flows in excess of the 10-year and bleed-out to 91st

Avenue. R-9 will drain to Union HUb.

The commercial site will provide the on-site retention for the runoff resulting from

a 1O-year, 2 hour storm.

Once in the golf course, off-site flows will combine with on-site flows in the on-site

retention volumes. The on-site storage volume will generally fill from the north end

of the course toward the south. As basins to the north fill, flows will cascade

through the golf course to the next storage area and then south to Union Hills Drive.

6
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The lOa-year peak flows will be conveyed directly through the storage areas filled

by the large volume of runoff created by this event. The building pads and finished

floors will be set based on the lOa-year flood levels.

The volume of retention available in the golf course equals about 112 ac.ft.

(Table 1). This consists of the 52.3 ac.ft. required for on-site runoff (Table 2) plus

the 50 ac.ft. requested by the City of Peoria.

The routing of the la-year and the lOa-year floods through the golf course are

presented in Appendix B. The peak flow at specific locations are given on Table 3

along with a summary of hydrologic data.

The overall grading of major roads and parcels is shown on Figure 2.

The HEC-l computer input and output are given in Appendix C. The hydraulic

calculations for culverts and channels are given in Appendix D. The road overflow

sections where the roads function as weirs for flows in excess of the la-year event

are also given in Appendix D.

7
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Retention
Basin

R-l
R-2
R-3
R-4 &. R-5
R-6
R-7
R-8
R-9
R-IO

TABLE 1
Available Retention Volume

Retention
Volume
(ac-ft)

6.20
30.0
7.87
42.0
2.0

5.36
8.09
8.67
2.28

112.47
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TABLE 2
Summary of On-Site Retention Requirements

Land Use Coefficient (acres) (ac-ft)

Golf Course .3 137.4 5.5
Single Family - Low .6 266.8 21.13
Single Family - Medium .7 34.2 3.2
Multifamily - Low .75 54.3 5.4
Multifamily - High .8 44.0 4.7
Commercial l

.9 76.5 9.2
Office .85 16.6 1.9
Community Center .8 10.2 1.1

52.3

lCommercial site will provide on-site retention.

2Based on 1.6 inches of rainfall in 2 hours.
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TABLE 3
Summary of On-Site Hydrology

I B . 1 Peak RunoffaSln
Parcel Area Lag 10-yr 100-yr

I No. (ac) CN (hrs) (cis) (cis)

la 20.5 82 0.100 3 7
lb 2.4 82 0.100 11 33I 2a 20.0 82 0.157 17 46
2b 4.1 82 0.100 it 12
3a 14.9 82 0.119 13 41

I 3b 13.8 82 0.100 1~ 42
it 26.8 95 0.100
5 23.2 82 0.177 19 50
6 23.9 82 0.167 20 53I 7 10.3 86 0.121 14 35Sa 6.0 86 0.119 8 21
8b 5.4 86 0.100

~ 21

I 9 9.6 95 0.100
lOa 8.3 85 .306 20 47lOb 12.1 82 .129 11 31

I
11 26.8 82 .202 20 5312 26.4 82 .202 20 5313 26.5 82 .137 2~ 6714 14.2 95 .100

I 15 28.5 82 .152 21 56
16 11.2 86 .10 17 43
17 13 .8 82 .128 17 36

I 18a 4.0 82 .100 13 12
18b 12.0 82 .161 10 27
19 16.2 84 .161 42

I
20 11.6 82 0.100 12 3521a 5.9 95 0.105 18 3421b 4.3 95 0. 109 13 2522 137.4 70

I 23a 4.3 86 0.100 7 1823b 6.8 86 0.106 10 2624 17 .2 82 0.191 13 35

I 25 16.7 85 0.175 18 4326a 2.6 84 0.100 3 927a 3.4 88 0.100 § 1527b 13.2 95 0.100 -I 28 24.1 95 0.100 3

I
IBasin.lag = 0.6 Tc, calculations of off-site lag in Appendix E.
?
-This includes all of golf course. Lag not applicable. Golf course shown in
computer printout Ac GC-l, etc.

I 3Retained on-site, no peak estimated.

I
I
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APPENDIX A

Off-Site and On-Site
Weighted Curve Number Calculations
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GOLF COURSE . 137.4
SINGLE FAMILY-LOW·' 5.0 266.8 1340
SINGLE FAMILY-MEDIUM 9.0 34.2 307
MULTI FAMI LY-:-LOW 10.0 54.3 . 543

MULTI FAMILY-HIGH 20.0 44.0 8BO;
COMMERCIAL 76.5 '

OFFICE 16.6
. COMMUNITY CENTER 10.2

TOTAL 640.0 3070

i;

r·
SINGLE FANILY-LOW~ II 1-8 P.A.D.
SINGLE FAMILY-LOW ,az,; RI-8 P.A.D.
SINGLE FAMILY-LOW R1-8 P.A.D.
COMMEnCIAL 9'5' PC-l P.A.D.
SINGLE FAMILY-LOW 19 n 1-8 P.A.D.
SINGLE FAMILY-LOW 0 z n 1-.8 P.A.D.
MULTI FAMILY-HIGH 0

0
nM-l P.A.D.

MULTI FAMILY-HIGH U RM-l P.A~D.

COMMERCIAL '1)" PC-I P.A.D. '
·MUl.TI FAMILY-LOW 8~ RM-.I P.A.D.,
SINGLE FANILY-LOW-r rU-8 P.A.D. '
SINGLE FAMILY-LOW :J/Z ru -8 P.A.D.'· .
SINGLE FAMILY-Law... ..n1-8 P.A.D.
COf-IMEnCIAL 75" PC-I P.A.D.
SINGLE FAMILY-LOW BZ RI-:-8 P.A.D
f-1UL.TI FAMILY-IIIGH ,qro RM-I P.A.D.

. SINGLE FAM ILY-LaW gk R I - 8 P.A.D.
SINGLE FAtllLY-LOW---L-BI-O P.A.D. ,
SINGLE FAMILY-MEDIUM31'RM-1 P.A.D.
SINGLE FAMILY-LOW--az- n 1-8 P.A.D.'· •
COtlMUNITY CENTER (QS1n 1--35 85

, GOLF COURSE ;-r: n 1-35 . (
MULTI FAMILY-HIGH 3C, RM-I P.A.D.
MULTI FAMILY-LOW I RM-I P.A.D.·I
MULTI FAMILY~LOW~ 3,r6"nt-l-.1 P.A.D. I

I

SINGLE FAMILY-M[OIU~r1-1 P.A.D.!
OFn CE ,'- . 6'B 0-1 . P.A.O:'-

COMMERCIAL. . ~~"PS-l ·P.A.D.·

21.3
22.3
25.7
23.6
·21.7
21.9

0.7
10.0

9.6
19.4
24.5
24.4
24.0

.1 1.8
21.6

9.2
12.9
15.7
14.6
10.7
9.6

133.7
, 9.0

15.6
14.0
16.2 '
15.6
LO.I.

1. . 25.3
2. 24.1
3. 2G.4
4. 26.0
5.' 23}
6.; 23.9
7. 10.3
B. I 1.4
9. I 1.4

i O. 20.4
11. 26.0
12. 26.4
13. 25.5
14. 14.2
15. 23.5
16. 11.2
17.. 13.0

lB. 16.3
19. 16.2
~O. 1 1.6
~1. 10.2
~2. 137.4
~3. 1 I. I
~4. 17.2
~5., I G.7

~6. 10.0
~7. 16.6
'ft 24 I
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CURVE NUMBERS BY ZONING
FOR USE WITH SCS OR TR-20 METHODS OF

DETERMINING RUNOFF IN THE CITY OF PHOENIX

ZONING TYPE 8 TYPE C TYPE 0

RE-43) 77 83 86
S-1 )

RE-35 79 84 87

RE-25 79 84 87

El-18 80 84 87

R1 -14 80 85 88

.R1-10 81 85 89

/~SF= L e,,(.R) 82 87 90

~
.5 (-= Ylte/~ 84 88 90

R-3 fA'\)... L"<.«J 85 88 90

R-4 )
(Nt V'.-' h; 1LR-40) 86 89 91

R-5 )

A-1 )
85 91 93

. A-2 )

C-1 )
C-2 ) 92 94 95
C-3 )

(>AA(I~

CO ( (.,....-·'~l ""'to. -t ,2Lt ~iv{ 88 91 93- Ot(.,.u

PSC 95 95 95

Hi=; 95 95 95
R4A 87 90 92

Hillside 98 98 98
(over 10%
sloping).

15
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APPENDIX B

Rainfall Data
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APPENDIX C

HEC-l
Input and Output



II>
fDIAGIWi

2 ID WESTBROOK VILLAGE, SECTII}4 27
3 ID HYDROLOGY REPORT FILE: WBI0.N
4 ID OFFSITE FLOW TO NORT~ PROPERTY LINE 10 YEAR STOI!1
5 ID FEB. 28,1989
6 IT 5 28FEB89 1200 300
7 10 2 0

8 KK ' CP-l
9 KH SHEET FLOW TO NORTH PROPERTY LINE

10 Btl 3.29
11 PH 0 0 .4 .B3 1.38 1.6
12 LS 0 82.54
13 -- UD 1.76
14 ZZ

I
I
I
I
I-
I
I
I
I
I
I
I
I
I
I
I
I
1'-

I

LINE

HEC-1 INPlIT PAGE 1

ID .. I' II .1 It .2 , .. 3 4", , 5 6. 1, •• ,.7 , .8 9., 10
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SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE (V) ROUTING (---}) DIVERSI~~ OR PUMP FLOW

NO. (.) CONNECTOR «---) RETURN OF DIVERTED OR PUMPED FLOW

8 CP-l

<fff) RUNOFF ALSO CONPUTED AT THIS LOCATION



SHEET FLllI TO NORTH PROPERTY LINE

SUBBASIN RUNOFF DATA

Iff Ilf I*f Iff Ilf IfI If I 1*1 Ilf fff IfI fll Ilf 11* Ilf Ilf III 11* fll 11* *If *fl *f* flf IfI *** ffl fff flf fff ffl Ilf fll

10 BA SUBBASIN CI1!lRACTERISTICS
TAREA 3.29 SUBBASIN AREA

MINUTES IN ClJ1PUTATI(J1 INTERVAL
STARTING DATE
STARTING TIME
NUHBER OF HYOROGRAPH ORDINATES
ENDING DATE
ENDING TIME

STORN AREA = 3.29

DEPTHS FOR O-PERCENT HYPOTHETICAL STORN
.•..........•.. TP-40 . ..•...•••. TP-49 .
2-HR 3-HR 6-HR 12-HR 24-HR 2-DAY 4-DAY 7-DAY 10-DAY
1.60 .00 .00 .00 .00 .00 .00 .00 .00

.42 INITIAL ABSTRACTla~

5
28FEB89

1200
300

lHAR89
1255

ClJ1PUTATI(J1 INTERVAL .OB HOURS
TOTAL TIME BASE 24.92 HOURS

HYDROGRAPH TIME DATA
tfiIN

IDATE
ITIME

Nfl
NDDATE
NDTIME

PRECIPITATI(J1 DATA

..... HYDRO-35 ......
5-HIN 15-HIN 60-MIN

.40 .83 1.3B

SCS LOSS RATE
STRTL

ENGLI SH UNITS

IT

UH

FLOOD HYDROGRAPH PACKAGE HEC-l (IBN Xl 512K VERSION) -FEB l,19B5
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616

uu

WESTBROOK VILLAGE, SECTION 27
HYDROLOGY REPORT FILE: WB10.N
OFFSITE FLllI TO NORTH PROPERTY LINE 10 YEAR STORN

FEB. 28,1989 _..

7 10 OUTPUT CONTROL UARIABLES
IPRNT 2 PRINT CONTROL
IPLOT 0 PLOT COOROL
flSCAL 0• HYOROGRAPH PLOT SCALE

HHHHHHH

I I

8 KK I CP-l I

I I

IHUUIUUH

11 PH

12 LS

I
I
I

II
,I

I
I
I
I
I
I
I
I
I
I
I
I
I
I



r, I lrlr ,Uu r·:~\l.rt.hl jrwtiivjUU~, Atitk

I 13 UD SCS DIHENSIONLESS UNITGRAPH
TLAG 1. 76 LAG

I HI

,

I
VALUE EXCEEDS TABLE IN lOGlOG 2.00000 .01667 2.00000

UNIT HYDROGRAPH
108 END-OF-PERIOD ORDINATES

I 12. 24. 50. 79. 113. 150. 193. 242. 296. 362.
429. 507. 584. 649. 715. 762. 807. 838. 862. 875.
880. 881. 876. 868. 843. 819. 790. 762. 729. 697.

I
658 •. 617. 572. 523. 477. 437. 399. 370. 342. 317.
293. 272. 252. 236. 221. 206. 191. 177 • 165. 153.
141. 129. 121. 112. 104. 96. 90. 83. 77. 71.
66. 61. 57. 52. 48. 45. 42. 39. 36. 33.

I 31. 29. 27. 25. 23. 22. 20. 18. 17. 16.
15. 13. 13. 12. 11. 10. 9. 9. 8. 8.
7. 7. 7. 6. 6. 5. 5. 4. 4. 3.

I 3. 2. 2•. 2. 1. 1. O. O.

111111111111111111111111*111111111111*11111*11111**11*1111**IIII*IIIIIIII***ffffffllll*fl"IIII""I'I***II*'11*111'**I*****IIII*fl

I HYDROGRAPH AT STAT10N CP-l

111111111111111'11111111111'1111111111'1111111111111111*111111111'11111111111*111111111111*11*111*11111111*1flll*II*II**I****II*f**

I *

DA HON Hiffi ORD RA1N lOSS EXCESS COHP Q I DA HON Hiffi ORD RA1N LOSS EXCESS COHP Q

*
I 28 FEB 1200 1 .00 •00 .00 O• * 1 IitlR 0030 151 .00 .00 .00 O•

28 FEB 1205 2 .01 .01 .00 O. * 1 IitlR 0035 152 .00 •00 .00 O•
28 FEB 1210 3 .02 •02 .00 O• I 1 IitlR 0040 153 .00 .00 .00 O.
28 FEB 1215 4 .02 .02 •00 O• * 1 HAR 0045 154 .00 •00 .00 O•

I 28 FEB 1220 5 .02 •02 .00 O• I 1 IitlR 0050 155 .00 •00 .00 O.
28 FEB 1225 6 .02 •02 .00 O. I 1 IitlR 0055 156 .00 •00 .00 O.
28 FEB 1230 7 .02 .02 .00 O. I 1 IitlR 0100 157 .00 •00 .00 o•

I 28 FEB 1235 8 .04 •04 .00 O• I 1 IitlR 0105 158 .00 •00 .00 O•
28 FE8 1240 9 .04 •04 .00 O• I 1 IitlR 0II 0 159 .00 •00 .00 O.
2B FEB 1245 10 .05 •05 .00 O. * 1 IitlR 0115 160 .00 .00 .00 O.

I
2B FEB 1250 11 .08 •OB .00 O• I 1 HAR 0120 161 .00 •00 .00 O.
2B FEB 1255 12 .10 .10 .00 o. * 1 IitlR 0125 162 .00 •00 .00 O•
28 FEB 1300 13 .25 •22 .03 O• I 1 HAR 0130 163 .00 •00 .00 O.
28 FEB 1305 14 .39 .27 .12 2• * 1 HAR 0135 164 .PO •00 .00 O•

I 2B FEB 1310 15 .17 •10 .OB 5. I 1 IitlR 0140 165 .OC •00 .00 O.
28 FEB 1315 16 .09 .04 .04 11. * 1 HAR 0145 166 .00 •00 .00 O.
2B FEB 1320 17 .06 •03 .03 18 • I 1 IitlR 0150 167 .00 .00 •00 o.

I 2B FEB 1325 IB .05 •02 .03 27 • * 1 HAR 0155 16B .00 •00 .00 O•
2B FEB 1330 19 .04 •02 .02 38 • I 1 IitlR 0200 169 .00 •00 .00 O.
2B FE8 1335 20 .02 .01 .01 50. J 1 IitlR 0205 170 .00 •00 .00 o•

I
2B FEB 1340 21 .02 •01 .01 65 . * 1 IitlR 0210 171 .00 •00 .00 O•
2B FEB 1345 22 .02 •01 .01 82 . ! 1~ 0215 172 .00 M, •00 O•.uu
2B FEB 1350 23 .02 •01 .01 102• I 1 IitlR 0220 173 .00 .00 .00 O•
2B FEB 1355 24 .02 .01 .01 124. f 1 HAR 0225 174 .00 .00 .00 o.

I 2B FEB 1400 25 .02 .01 .01 149. f 1 IitlR 0230 175 .00 .00 .00 O•
2B FEB 1405 26 .00 .00 .00 176. f 1 HAR 0235 176 .00 .00 •00 O.
28 FEB 1410 27 .00 •00 .00 202 . f 1 HAR 0240 177 .00 .00 .00 O.

I
28 FEB 1415 28 .00 .00 .00 228. f 1 HAR 0245 178 .00 .00 .00 O.
2B FEB 1420 29 .00 .00 .00 251. I 1 HAR 0250 179 .00 .00 •00 O•
28 FEB 1425 30 .00 .00 .00 273. f 1 HAR 0255 180 .00 .00 .00 O.
28 FEB 1430 31 .00 .00 .00 292. f 1 HAR 0300 181 .00 .00 •00 o.

I 28 FEB 1435 32 .00 .00 .00 309. f 1 HAR 0305 182 .00 .00 .00 O•

28 FEB 1440 33 .00 .00 .00· 322. f 1 HAR 0310 183 •00 .00 .00 O•
28 FEB 1445 34 .00 .00 .00 332. f 1 IitlR 0315 184 .00 .00 .00 o.



... .: :-:..: t"'\ .......' ,;,'C .UI. .u( .vv j~;) • 1 f'Hr, (j~.L:' 100 .OU .00 .UO u.

I 28 FEB 1500 37 .00 .00 .00 348. * 1 ~R 0330 187 .00 .00 .00 O•

28 FEB 1505 38 .00 .00 .00 346. I 1 WlR 0335 188 .00 •00 .00 O•

28 FEB 1510 39 .00 .00 .00 343. * 1 ~R 0340 189 .00 .00 .00 o.

I 28 FEB 1515 40 .00 .00 .00 337 . f 1 ~R 0345 190 .00 •00 .00 O•

28 FE8 1520 41 .00 •00 .00 329 . * 1 ~R 0350 191 .00 .00 .00 O•

28 FEB 1525 42 .00 .00 .00 320 . * 1 ~R 0355 192 .00 .00 .00 O•

28 FEB 1530 43 .00 •00 .00 310 • * 1 ~R 0400 193 .00 •00 .00 o•

I ·28 FEB 1535 44 •00 .00 .00 298 . I 1 ~R 0405 194 .00 •00 .00 O•

28 FEB 1540 45 .00 •00 .00 284 • * 1 WlR 0410 195 .00 •00 .00 O•

28 FEB 1545 46 •00 .00 .00 269 • * 1 ~R 0415 196 .00 •00 .00 O•
I

I 28 FEB 1550 47 .00 •00 .00 253 • * 1 WlR 0420 197 .00 •00 .00 O•

28 FEB 1555 48 •00 .00 .00 236 • * 1 ~R 0425 198 .00 .00 .00 0. •
28 FEB 1600 49 .00 •00 .00 219 . * 1 WlR 0430 199 .00 •00 .00 o•

I
28 FEB 1605 50 .00 •00 .00 203 • * 1 ~R 0435 200 .00 .00 .00 O•

28 FEB 1610 51 .00 •00 .00 189• * 1 ~R 0440 201 .00 •00 .00 O•

28 FEB 1615 52 .00 •00 .00 175• f 1 WlR 0445 202 .00 •00 .00 O•
28 FEB 1620 53 .00 •00 .00 162• * 1 WlR 0450 203 .00 •00 .00 o•

I 28 FEB 1625 54 .00 .00 •00 150 • * 1 ~R 0455 204 .00 •00 .00 O•

28 FEB 1630 55 .00 •00.. .00 139 . * 1 ~R 0500 205 .00 •00 .00 O•
28 FEB 1635 56 .00 •00 .00 128• I 1 ~R 0505 206 .00 •00 .00 O•

I 28 FEB 1640 57 .00 •00 .00 119• * 1 ~R 0510 207 .00 .00 .00 o•
28 FEB 1645 58 .00 .00 .00 111. f 1 ~R 0515 208 .00 •00 .00 O•
28 FEB 1650 59 .00 •00 .00 103• * 1 ~R 0520 209 .•00 •00 .00 o•

I
28 FEB 1655 60 .00 •00 .00 95 • f 1 ~R 0525 210 .00 •00 .00 O•
28 FE8 1700 61 .00 •00 .00 89 • * 1 ~R 0530 211 .00 •00 .00 O•

28 FEB 1705 62 .00 •00 .00 82 • * 1 ~R 0535 212 .00 •00 .00 O•

28 FEB 1710 63 .00 .00 •00 76 • * 1 ~R 0540 213 .00 •00 .00 o•

I 28 FEB 1715 64 .00 .00 .00 71. * 1 ~R 0545 214 .00 •00 .00 O•

28 FEB 1720 65 .00 •00 .00 65 • * 1 ~R 0550 215 .00 •00 .00 O•
2B FEB 1725 66 .00 .00 .00 61. * 1 I"AR 0555 216 .00 .00 .00 o•

I 28 FEB 1730 67 .00 .00 •00 56 • * 1 I"AR 0600 217 .00 .00 •00 O•
28 FEB 1735 68 .00 .00 •00 52 • * 1 I"AR 0605 218 .00 .00 .00 O•
28 FEB 1740 69 .00 .00 •00 49 . * 1 I"AR 0610 219 .00 .00 .00 O•

28 FEB 1745 70 .00 •00 .00 45 • * 1 I"AR 0615 220 .00 •00 .00 o•

I 28 FEB 1750 71 .00 •00 .00 42 • * 1 I"AR 0620 221 .00 •00 .00 o.
28 FEB 1755 72 .00 .00 •00 39 • * 1 I"AR 0625 222 .00 •00 .00 o•
28 FEB 1800 73 .00 .00 •00 36 • f 1 I"AR 0630 223 .00 •00 .00 o.

I 28 FEB 1805 74 .00 .00 •00 33 • * 1 I"AR 0635 224 .00 •00 .00 O•.
28 FEB 1810 75 .00 .00 .00 31. f 1 I"AR 0640 225 .00 .00 .00 O•
28 FEB 1815 76 .00 .00 .00 29 . * 1 I"AR 0645 226 .00 •00 .00 o.

I
28 FEB 1820 77 .00 •00 .00 27 • I 1 I"AR 0650 227 .00 .00 .00 o•
28 FEB 1825 78 .00 .00 .00 ?C I 1 I"AR 0655 228 .00 •00 .00 o•~.J.

28 FEB 1830 79 .00 .00 .00 23 • I 1 I"AR 0700 229 .00 •00 .00 o.
28 FEB 1835 80 .00 .00 .00 21. * 1 I"AR 0705 230 .00 .00 .00 o.

I 2B FEe IB40 81 .00 •00 .00 20 . f 1 I"AR 0710 231 .00 •00 .00 o.
28 FEB 1845 82 .00 .00 .00 18 • I 1 I"AR 0715 232 .00 •00 .00 o.
28 FEB 1850 83 .00 •00 .00 17 • * 1 I"AR 0720 233 .00 .00 .00 o.

I 28 FE8 1855 84 .00 •00 .00 16 • I 1 I"AR 0725 234 .00 •00 .00 o.
28 FEB 1900 85 .00 .00 .00 15• I 1 I"AR 0730 235 .00 .00 .00 o.
28 FEB 1905 86 •00 .00 .00 13 . * 1 I"AR 0735 236 .00 .00 .00 o•

I
28 FEB 1910 87 .00 •00 .00 12• f 1 K4R 0740 237 .00 •00 .00 O.
28 FEB 1915 88 .00 .00 .00 I? * 1 I"AR 0745 238 .00 .00 .00 o•ol'"
28 FEB 1920 89 .00 .00 .00 11. I 1 I"AR 0750 239 .00 .00 .00 o•
28 FEB 1925 90 .00 .00 .00 10. I 1 K4R 0755 240 .00 .00 .00 o.

I 28 FEB 1930 91 .00 •00 .00 9. I 1 K4R 0800 241 .00 .00 .00 O•

28 FEB 1935 92 .00 .00 .00 9• I 1 I"AR 0805 242 .00 .00 .00 o•
28 FEB 1940 93 .00 •00 .00 8. f 1 I"AR 0810 243 .00 .00 .00 o.

I
28 FEB 1945 94 .00 .00 .00 7. I 1 I"AR 0815 244 .00 .00 .00 o•
28 FEB 1950 95 .00 .00 .00 7. * 1 K4R 0820 245 .00 •00 .00 O•

28 FEB 1955 96 .00 .00 .00 6. * 1 I"AR 0825 246 .00 •00 .00 o.
28 FEB 2000 97 .00 .00 .00 6. * 1 I"AR 0830 247 .00 •00 .00 o•

I 28 FEB 2005 98 .00 .00 .00 5. I 1 K4R 0835 248 .00 .00 .00 O.
28 FEB 2010 99 .00 •00 .00 5. f 1 K4R 0840 249 .00 •00 .00 O•
28 FEB 201~ 100 .00 .00 .00 5• * 1 I"AR 0845 250 .00 •00 .00 o.



:.': r c.c :'u L~.' lc~ .lit .uu .uu 4• J t/Ah U85:o 2:1~ •uu .uv .00 v.

I 28 FEB 2030 103 .00 .00 .00 4. f 1 ~R 0900 253 .00 .00 .00 O.
2B FEB 2035 104 .00 .00 .00 4. f 1 tW: 0905 254 .00 .00 .00 O.

28 FEB 2040 105 .00 •00 .00 3. f 1 ~R 0910 255 .00 .00 .00 o.

I 28 FEB 2045 106 .00 .00 .00 3. f 1 ~R 0915 256 •00 .00 .00 O•
2B FEB 2050 107 .00 .00 .00 3. f 1 ~R 0920 257 .00 .00 .00 O.
28 FEB 2055 lOB .00 .00 .00 3. * 1 ~R 0925 258 .00 .00 .00 o.

I
28 FEB 2100 109 .00 •00 .00 3• I 1 ~R 0930 259 .00 .00 .00 O.
28 FEB 2105 110 .00 .00 .00 2. I 1 ~R 0935 260 .00 .00 .00 O.
28 FEB 2110 111 •00 .00 .00 2• I 1 ~R 0940 261 .00 .00 .00 O.
28 FEB 2115 112 .00 .00 •00 2• I 1 t'ViR 0945 262 .00 .00 .00 o.

I 28 FEB 2120 113 .00 .00 .00 2. I 1 t'ViR 0950 263 .00 •00 .00 O•
28 FEB 2125 114 .00 .00 •00 2• I 1 t'ViR 0955 264 .00 .00 .00 O.
28 FEB 2130 115 '.00 .00 •00 1. I 1 t'ViR 1000 265 •00 .00 . .00 o.

I
28 FEB 2135 116 .00 .00 .00 1. I 1 t'ViR 1005 266 .00 •00 .00 O•

28 FEB 2140 117 .00 .00 .00 1. I 1 ~R 1010 267 .00 •00 .00 O•
28 FEB 2145 118 .00 .00 .00 1. I 1 t'ViR 1015 268 .00 •00 .00 O•

28 FEB 2150 119 .00 .00 .00' 1. I 1 t'ViR 1020 269 .00 .00 •00 o.

I 28 FEB 2155 120 .00 .00 .00 1. I 1 t'ViR 1025 270 .00 .00 .00 O.
28 FEB 2200 121' .00 .00 •00 O• I 1 ~R 1030 271 .00 •00 .00 O•

28 FEB 2205 122 .00 .00 .00 O. I 1 t'ViR 1035 272 .00 .00 .00 o.

I 28 FEB 2210 123 .00 .00 .00 O. f 1 ~R 1040 273 .00 .00 .00 O.

28 FEB 2215 124 ,DO .00 .00 O. I 1 ~R 1045 274 •00 .00 .00 O•

28 FEB 2220 125 .00 .00 .00 o. * 1 t'ViR 1050 275 .00 .00 •00 0.•

I
28 FEB 2225 126 .00 .00 .00 O. * 1 t'ViR 1055 276 .00 .00 .00 O•
28 FEB 2230 127 .00 .00 .00 O. I 1 t'ViR 11 00 277 .00 .00 •00 O•
28 FEB 2235 128 .00 .00 .00 O. I 1 t'ViRI105 278 .00 .00 .00 O•

28 FEB 2240 129 .00 .00 .00 o. * 1 t'ViR 1110 279 .00 •00 .00 o.

I 28 FEB 2245 130 .00 .00 .00 O. f 1 t'ViR 1115 280 .00 .00 •00 O•

28 FEB 2250 131 .00 .00 .00 O. I 1 ~R 1120 281 .00 •00 .00 O•
28 FEB 2255 132 .00 .00 .00 O. I 1 ~R 1125 282 •00 .00 .00 o.

I 28 FEB 2300 133 .00 .00 .00 o. * 1 ~R 1130 283 .00 .00 •00 O•

28 FEB 2305 134 .00 .00 .00 O. I 1 ~R 1135 284 •00 .00 .00 O•

28 FEB 2310 135 .00 .00 .00 O. I 1 ~R 1140 285 .00 .00 •00 o.

I
28 FEB 2315 136 .00 .00 .00 O. I 1 t'ViR 1145 286 •00 .00 .00 O•
28 FEB 2320 137 .00 •00 .00 O• I 1 ~R 1150 287 .00 •00 .00 O•

28 FEB 2325 138 .00 .00 .00 O. I 1 ~R 1155 288 .00 •00 .00 O•

28 FEB 2330 139 .00 •00 .00 O• I 1 ~R 1200 289 .00 .00 .00 o.

I 28 FEB 2335 140 .00 .00 .00 o. * 1 ~R 1205 290 .00 •00 .00 O•

28 FEB 2340 141 .00 .00 .00 O. I 1 ~R 1210 291 .00 .00 .00 O•
28 FEB 2345 142 .00 .00 .00 O. f 1 ~R 1215 292 .00 .00 .00 o.

I
28 FEB 2350 143 .00 •00 .00 O• I 1 ~R 1220 293 .00 .00 .00 O•
28 FEB 2355 144 .00 .00 .00 O. 1 1 ~R 1225 294 •00 .00 .00 O•
1 ~R 0000 145 .00 .00 .00 O• 1 1 ~R 1230 295 .00 .00 .00 O.

1 ~R 0005 146 .00 .00 .00 O. 1 1 ~R 1235 296 .00 .00 •00 O•

I 1 ~R 0010 147 .00 .00 .00 O. f 1 ~R 1240 297 .00 .00 .00 O.
1 ~R 0015 148 .00 •00 .00 O• I 1 ~R 1245 298 .00 .00 .00 O•

1.~R 0020 149 .00 .00 .00 O. I 1 ~R 1250 299 .00 •00 .00 o.

I 1 ~R 0025 150 .00 .00 .00 O. f 1 ~R 1255 300 •00 .00 .00 O•
I

1111!!!IIII!III!IIIIII!!I!IIII!I!!!llfllllll!lf!l!f!f!1111!11!!!I!III!I!!I!I!IIIIII!!IIIII!!I!!!!!!IIII!!I!1IIIII!IIIIIIIIIIIIIIIII

I TOTAL RAINFALL = 1.58, TOTAL LOSS = 1.17, TOTAL EXCESS = .41

PEAK FL~ TIME t'lAXIMlt1 AVERAGE FL~

I 6-HR 24-HR 72-HR 24.92-HR
+ (CFS) (HR)

(CFS)

I
+ 348. 3.00 143. 36. 35. 35.

(INCHES) .403 .409 .409 .409
(AC-FT) 71. 72. 72. 72.

I Clt1ULATIVE AREA = 3.29 SO HI



III NORMAL END OF HEC-1 1**

I
I
I

I ·
I ·
I
I
I
I
I
I
I
I
I
I
I
I
I
I

RLtlOFF Sl.t'WlRY
FLOU IN CUBIC FEET PER SECOND

TINE IN HOURS, AREA IN SQUARE NILES

PEAK TINE OF AVERAGE FLOU FOR tw<IHIIi PERIOD BASIN tw<INLti TINE OF
OPERATION STATION FLW PEAK AREA . STAGE tw< STAGE

6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
CP-1 348. 3.00 143. 36. 35. 3.29



10
*DIAGRAM

2 ID WESTBROOK VILLAGE, SECTI~ 27
3 10 HYDROLOGY REPORT FILE: WB99.N
4 ID OFFSITE FLOW TO NORTH PROPERTY-LINE 100 YEAR STORti
5 10 FEB. 28,1989
6 IT 5 28FEB89 1200 300
7 10 2 0

8 KK CP-1
9 KN SHEET FLOW TO NORTH PROPERTY LINE

10 SA 3.29
11 PH 0 0 .87 1.23 2.12 2.54
12 LS 0 82.54
13 UD 1.76
14 ZZ

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

LINE

HEC-1 INPlTT PAGE 1

ID 1.1 II .2. I ••••• 3 4 II .5 I" .6. 1, •••• 7.. II •••8 9 II .10



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I .
I

SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE (V) ROUTING (---}) DIVERSION OR PUMP FLOW

NO. (,) CONNECTOR ({---) RETURN OF DIVERTED OR PUMPED FLOW

8 CP-!

(fff) RUNOFF ALSO COMPUTED AT THIS LOCATION



*f* f** *** *** *** *** *** *1* *** **f fff f*f fll ff* f*1 I*f fff *** **f *** f** *** *** *** *** *** **1 **1 11* 1*1 1*1 *** ***

UU

FLOOD HYDROGRAPH PACKAGE HEC-1 (IBN Xl 512K VERSION) -FEB 1,1985
U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616

uu

SHEET FLOW TO NORTH PROPERTY LINE

SUBBASIN RLNOFF DATA

........... TP-49 .
2-DAY 4-DAY 7-DAY 10-DAY

.00 .00 .00 .00

MINUTES IN C(}IPlITATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME

STORM AREA = 3.29

DEPTHS FOR O-PERCENT HYPOTHETICAL STORN
. TP-40 .
2-HR 3-HR 6-HR 12-HR 24-HR
2.54 .00 .00 .00 .00

.42 INITIAL ABSTRACTI~~

5
28FEB89

1200
300

1~R89

1255

C(}IPUTAT] ON INTERVAL .08 HOURS
TOTAL TIME BASE 24.92 HOURS

HYDROGRAPH TIME DATA
ttfIN

IDATE
ITIME

NO
NDDATE
NDTIME

PRECIPITATION DATA

SCS LOSS RATE
STRTL

..... HYDRO-35 ......
5-HIN 15-HIN 60-MIN

.87 1.23 2.12

ENGLI SH ltlITS

IT

UESTBROOK VILLAGE, SECTION 27
HYDROLOGY REPORT FILE: WB99.N
OFFSITE FLOW TO NORTH PROPERTY LINE 100 YEAR STORH

FEB. 28,1989

7 10 OUTPUT CONTROL VARIABLES
IPRNT 2 PRINT CONTROL
IPLOT 0 PLOT CONTROL
OSCAL O. HYDROGRAPH PLOT SCALE

HHH*HUfH

f *
e KK f CP- *

* *
HfHfHUUU

1C BA SUBBASIN C~RACTERI STI CS
TAREA 3.29 SUBBASIN AREA

11 PH

12 LS

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



f. I If'lr • til" ttr\L-C.hl It'lr'ti<,1 iUu::' ?lr,tri

I 13 UD SCS DIMENSIONLESS UNITGRAPH
TLAG 1. 76 LAG

I !n

VALUE EXCEEDS TABLE IN LOGLOG 2.00000 .01667 2.00000

I am HYOR06RAPH
108 END-OF-PERIOO ORDINATES

I 12. 24. 50. 79. 113. 150. 193. 242. 296. 362.
429. 507. 584. 649. 715. 762. 807. 838. 862. 875.
880. 881. 876. 868. 843. 819•. 790. 762. 729. 697.

I
658. 617. 572. 523. 477. 437. 399. 370. 342. 317.
293. 272. 252. 236. 221. 206. 191. 177• 165. 153.
141. 129. 121. 112. 104. 96. 90. 83. 77. 71.
66. 61. 57. 52. 48. 45. 42. 39. 36. 33.

I 31. 29. 27. 25. 23. 22. 20. 18. 17. 16.
15. 13. 13. 12. 11. 10. 9. 9. 8. 8.
7. 7. 7. 6. 6. 5. 5. 4. 4. 3.

I 3. 2•. 2. 2. l. 1. O. O.

!!!!!!I!!!III!!II!!!!!I!I!!lllllf!ffffffffff!ff!f!f!!fffff!!f!I!lffff!!!!!f!f!f!f!!!!!!!!!!!!!!!!!!!!!I!!!flffff!lf!!lf!fffflf!!!!!

I HYOROGRAPH AT STATION CP-l

!11111!!!III!!!!!!!I!II!!!!!!!!II!!!!ffff!!!!!!!!I!I!!!111!llffl!!IIII!II!!lfflll!lllllflllflllll!lfllflllllfllllllllllffl!lllf!fl!

I I

DA HON HIffi ORO RAIN LOSS EXCESS COHP Q I DA HON HIffi ORO RAIN LOSS EXCESS COHP Q

I

I
28 FEB 1200 1 .00 .00 .00 O. I 1 MAR 0030 151 .00 .00 .00 O.

28 FEB 1205 2 .03 .03 .00 O. f 1 MAR 0035 152 .00 .00 .00 O.

28 FEB 1210 3 •03 .03 .00 O• I 1 MAR 0040 153 .00 .00 .00 O•

28 FEB 1215 4 .03 .03 .00 O. * 1 MAR 0045 154 .00 .00 .00 o•

I 28 FEB 1220 5 .04 .04 .00 O. f 1 MAR 0050 155 .00 •00 .00 O•

28 FEB 1225 6 .04 .04 .00 O. ! 1 MAR 0055 156 .00 .00 .00 O.

28 FEB 1230 7 .04 .04 .00 o. * 1 MAR 0100 157 .00 •00 .00 O•

I 2B FEB 1235 8 .06 .06 .00 O. ! 1 MAR 0105 158 .00 .00 .00 O.

28 FEB 1240 9 .07 .07 •00 O• I t MAR 0110 159 .00 .00 .00 O.

28 FEB 1245 10 .08 .08 .00 O. I 1 MAR 0115 160 .00 .00 .00 o.

I
28 FEB 1250 11 .12 .12 .01 O. I 1 MAR 0120 161 .00 .00 .00 O.

28 FEB 1255 12 .16 .13 .03 1. I 1 MAR 0125 162 .00 .00 .00 O.

28 FEB 1300 13 .21 .15 .06 2. I 1 MAR 0130 163 .00 .00 .00 O.
28 FEB 1305 14 .85 .42 .43 9. ! 1 MAR 0135 164 .00 .00 .00 O.

I 28 FEB 1310 15 .14 .05 .09 18. I 1 MAR 0140 165 .00 .00 .00 O.

28 FEB 1315 16 .14 .05 .09 34. I 1 MAR 0145 166 .00 .00 .00 O.

28 FEB 1320 17 .09 .03 .06 54. I 1 MAR 0150 167 •00 .00 .00 o.

I 28 FEB 1325 18 .08 .02 .05 79. I 1 MAR 0155 168 .00 .00 .00 O.
28 FEB 1330 19 .07 .02 .05 108. I 1 MAR 0200 169 .00 .00 .00 O.
28 FEB 1335 20 .05 .01 .03 142. I 1 MAR 0205 170 .00 .00 .00 o.

I
28 FEB 1340 21 .04 .01 .03 182. I 1 MAR 0210 171 .00 .00 .00 O.

28 FEB 1345 22 .!l4 .O! .03 227. I 1 !JAR 0215 172 .00 .00 nn n
• 00 o •

28 FEB 1350 23 .03 .01 .02 280. I 1 MAR 0220 173 .00 .00 .00 O.

28 FEB 1355 24 .03 .01 .02 338. I 1 MAR 0225 174 .00 .00 .00 o.

I 28 FEB 1400 25 .03 .01 .02 403. I 1 MAR 0230 175 .00 .00 .00 O.
28 FEB 1405 26 .00 .00 .00 470. I 1 MAR 0235 176 .00 .00 .00 O.

28 FEB 1410 27 .00 .00 .00 535. * 1 MAR 0240 177 .00 .00 .00 o.

I
28 FEB 1415 28 .00 .00 .00 599. I I ~R 0245 178 .00 .00 .00 O.
28 FEB 1420 29 .00 .00 .00 655. I I ~R 0250 179 .00 .00 .00 O.

28 FEB 1425 30 .00 .00 .00 708. I 1 NAR 0255 180 .00 .00 .00 O.

28 FEB 1430 31 .00 .00 .00 753. * 1 MAR 0300 181 .00 .00 .00 o.

I 28 FEB 1435 32 .00 .00 .00 791. I I MAR 0305 182 .00 .00 .00 O.

28 FEB 1440 33 .00 .00 .00 822. * I MAR 0310 183 .00 .00 .00 O.
28 FEB 1445 34 .00 .00 .00 845. I I MAR 0315 184 .00 .00 .00 O.

I U",'" "1"\1"\ " nn nn



.. C i =: ; "~I~l ~<. .Ul' .U ... • Ull b,:~, i ~h u~2~, j be· •(Ill .00 .00 (/ .

I 28 FEB 1500 37 .00 .00 .00 877. I 1 ~R 0330 187 .00 .00 .00 O•

28 FEB 1505 38 .00 .00 .00 871. * 1 ~R 0335 188 .00 .00 .00 O•
28 FEB 1510 39 .00 .00 .00 860 . I 1 ~R 0340 18° .00 .00 .00 o.

I
28 FEB 1515 40 .00 .00 .00 844 . * 1 ~R 0345 190 •00 ~ 00 .00 O•

28 FEB 1520 41 .00 •00 .00 824 . J. 1 ~R 0350 191 •00 .00 .00 O•

28 FEB 1525 42 .00 .00 .00 800. I 1 ~R 0355 192 .00 .00 .00 O•
28 FEB 1530 43 .00 •00 .00 773 . * 1 ~R 0400 193 .00 .00 •00 o•

I 28 FEB 1535 44 .00 .00 .00 741. I 1 ~R 0405 194 .00 .00 •00 O•
28 FEB 1540 45 .00 •00 .00 705 . * 1 ~R 0410 195 .00 .00 .00 O.
28 FEB 1545 46 .00 •00 .00 666 • * 1 ~R 0415 196 .00 .00 •00 o.

I 28 FEB 1550 47 .00 •00 .00 624 . * 1 ~R 0420 197 .00 .00 .00 O.
28 FEB 1555 48 .00 .00 .00 581. I 1 ~R 0425 198 .00 •00 .00 O•

28 FEB 1600 49 .00 •00 .00 540 • * 1 ~R 0430 199 •00 .00 .00 O•

I
28 FEB 1605 50 .00 .00 .00 501. I 1 ~R 0435 200 .00 .00 .00 O•

28 FEB 1610 51 .00 •00 .00 466 • f 1 ~R 0440 201 •00 .00 .00 O•
28 FEB 1615 52 .00 .00 .00 432 • * 1 ~R 0445 202 .00 .00 .00 O.
28 FEB 1620 53 .00 •00 .00 400 . f 1 ~R 0450 203 ' .00 .00 .00 o.

I 28 FEB 1625 54 .00 •00 .00 370 • * 1 ~R 0455 204 •00 .00 .00 O•
28 FEB 1630 55 .00 •00 .00 343 . f 1 ~R 0500 205 .00 .00 .00 O•
28 FEB 1635 56 .00 •00 .00 317 • I 1 ~R 0505 206 .00 .00 .00 O•

I
28 FEB 1640 57 .00 •00 .00 295 • 1I 1 WlR OSlO 207 .00 .00 .00 o•
28 FEB 1645 58 .00 ,DO ,DO 274. f 1 ~R 0515 208 .00 .00 •00 O•
28 FEB 1650 59 .00 .00 .00 254. * 1 ~R 0520 209 .00 .00 .00 o.

I
28 FEB 1655 60 .00 .00 .00 236 • I 1 ~R 0525 210 .00 •00 .00 O•

28 FEB 1700 61 .00 .00 .00 219 . I 1 ~R 0530 211 .00 .00 .00 O•
28 FEB 1705 62 .00 •00 .00 203 . I 1 ~R 0535 212 .00 .00 .00 O•

28 FEB 1710 63 .00 .00 .00 189. * 1 ~R 0540 213 .00 •00 .00 o•

I 28 FEB 1715 64 .00 •00 .00 175 . * 1 ~R 0545 214 .00 .00 .00 O•

2B FEB 1720 65 .00 .00 .00 161. * 1 ~R 0550 215 •00 .00 .00 O.
28 FEB 1725 66 .00 .00 .00 150 . * 1 ~R 0555 216 .00 .00 .00 o•

I
28 FEB 1730 67 .00 •00 .00 140 . f 1 ~R 0600 217 .00 •00 .00 O•
28 FEB 1735 68 •00 .00 .00 130. * 1 ~R 0605 218 .00 .00 .00 O•
28 FEB 1740 69 .00 .00 .00 120. * 1 ~R 0610 219 •00 .00 .00 O•
28 FE8 1745 70 .00 .00 .00 111. I 1 ~R 0615 220 .00 .00 .00 o.

I 28 FEB 1750 71 .00 .00 .00 104 . * 1 ~R 0620 221 •00 .00 .00 O•
28 FEB 1755 72 .00 .00 .00 96 . I 1 ~R 0625 222 .00 .00 .00 O•
28 FEB 1800 73 •00 .00 .00 89 • I 1 ~R 0630 223 •00 .00 .00 o•

I 2B FEB 1805 74 .00 •00 .00 82 . I 1 ~R 0635 224 .00 .00 .00 O.
28 FEB 1810 75 .00 .00 .00 76 . * 1 ~R 0640 225 .00 .00 .00 O.
28 FEB 1815 76 .00 .00 .00 71. I 1 ~R 0645 226 .00 .00 .00 O.

I
28 FEB 1820 77 .00 .00 .00 65. if 1 ~R 0650 227 .00 •00 .00 O•
28 FEB 1825 78 .00 .00 .00 60 . I 1 ~R 0655 228 .00 .00 .00 O•
28 FEB 1830 79 .00 .00 .00 56 • if 1 ~R 0700 229 .00 .00 .00 O.
28 FEB 1835 80 .00 .00 .00 52. I 1 ~R 0705 230 .00 .00 .00 o.

I 28 FEB 1840 81 .00 .00 .00 48 • I 1 ~R 0710 231 .00 .00 .00 O.
28 FEB 1845 82 .00 .00 .00 45. I 1 ~R 0715 232 .00 .00 .00 O.
28 FEB 1850 83 .00 •00 .00 42 . I 1 ~R 0720 233 .00 .00 .00 O.

I
28 FEB 1855 84 .00 .00 .00 39 . I 1 ~R 0725 234 .00 .00 .00 O.
28 FEB 1900 85 .00 •00 .00 36 . if 1 ~R 0730 235 .00 .00 .00 O.
28 FEB 1905 86 .00 .00 .00 33. I 1 ~R 0735 236 .00 .00 .00 O.
28 FEB 1910 87 .00 .00 .00 31. * 1 ~R 0740 237 .00 .00 .00 O.

I 2B FEB 1915 88 .O~ .00 .00 29 . 1 t¥\R 0745 238 or. .00 .00 0.• u

28 FEB 1920 89 .00 .00 .00 27. I 1 ~R 0750 239 •00 .00 .00 O•
28 FEB 1925 90 .00 .00 .00 25 . J. 1 I"AR 0755 240 .00 .00 .00 o•

I 28 FEB 1930 91 .00 .00 .00 23 • I 1 ~R 0800 241 •00 .00 .00 O•
28 FEB 1935 92 .00 .00 .00 21. * 1 M4R 0805 242 .00 .00 .00 O.
28 FEB 1940 93 .00 .00 .00 20 . * 1 I"AR 0810 243 •00 .00 .00 o.

I
28 FEB 1945 94 .00 •00 .00 18 . I 1 to'AR 0815 244 .00 .00 .00 O.
28 FEB 1950 95 .00 .00 .00 17 • I 1 I"AR 0820 245 .00 .00 .00 O.
28 FEB 1955 96 .00 .00 .00 16 . * 1 I"AR 0825 246 .00 .00 .00 o.

I
28 FEB 2000 97 .00 .00 .00 15 . I 1 I"AR 0830 247 .00 .00 .00 O.
28 FEB 2005 98 .00 .00 .00 14 . I 1 I"AR 0835 248 .00 .00 .00 O.
28 FEB 2010 99 .00 .00 .00 13. I 1 I"AR 0840 249 .00 .00 .00 o.
28 FEB 2015 100 .00 .00 .00 12 . I 1 I"AR 0845 250 .00 .00 .00 o.



.::c· rc.( ~U~~ lU~ • UU • Ul' .Ul! -, 1 l"'t'1r, u8~::1 2.JL .00 .0(1 .00ju.

I 28 FEB 2030 103 .00 .00 .on 10. t i ~R 0900 253 .00 .00 .00 o.
28 FEB 2035 104 .00 .00 .00 9. * 1 ~R 0905 254 .00 .00 •00 O•

28 FEB 2040 105 .00 .00 .00 8. f 1 ~R 0910 255 .00 .00 .00 o•

I
28 FEB 2045 106 .00 .00 .00 8. If 1 ~R 0915 256 .00 .00 .00 O.

28 FEB 2050 107 .00 .00 .00 7. I 1 ~R 0920 257 .00 .00 •00 O•
28 FEB 2055 108 .00 .00 .00 7. I 1 ~R 0925 258 .00 .00 .00 O.

28 FEB 2100 109 .00 .00 .00 6. I 1 ~R 0930 259 .00 •00 .00 o.

I 28 FEB 2105 110 .00 .00 .00 6. I 1 ~R 0935 260 .00 .00 .00 O.
28 FEB 2110 111 •00 .00 .00 5• I 1 ~R 0940 261 •00 .00 .00 O•
28 FEB 2115 112 .00 .00 .00 5• I 1 ~R 0945 262 .00 .00 .00 O.

I 28 FEB 2120 113 .00 .00 .00 4. * 1 !'ViR 0950 263 .00 .00 •00 O•
28 FEB 2125 114 •00 .00 .00 4• I 1 ~R 0955 264 .00 .00 .00 O.
28 FEB 2130 115 .00 .00 .00 3. * 1 ~R 1000 265 .•00 .00 .00 O.

I
28 FEB 2135 116 .00 •00 .00 3• I 1 !'ViR 1005 266 .00 .00 .00 O.
28 FEB 2140 117 .00 •00 .00 3• * 1 ~R 1010 267 •00 .00 .00 O•
28 FEB 2145 118 .00 •00 .00 2• I 1 ~R 1015 268 .00 .00 •00 O•
28 FEB 2150 119 •00 .00 .00 2• * 1 ~R 1020 269 .00 .00 •00 O•

I 28 FEB 2155 120 .00 .00 .00 1. I 1 ~R 1025 270 .00 .00 .00 O.
28 FEB 2200 121 .00 .00 .00 1. I 1 ~R 1030 271 .00 .00 .00 O.
28 FEB 2205 122 .00 .00 .00 1. I 1 ~R 1035 272 .00 .00 •00 O•

I o 28 FEB 2210 123 .00 .00 .00 1. f 1 /'ViR 1040 273 .00 .00 •00 o. • I

I

28 FEB 2215 124 .00 .00 .00 0, f 0 1 ~R 1045 274 .00 ,00 ,DO O. I

28 FEB 2220 125 .00 .00 .00 O. * 1 ~R 1050 275 .00 .00 .00 0,

I
28 FEB 2225 126 ,DO ,DO .00 O. I 1 !'ViR 1055 276 .00 ,DO .00 O.
28 FEB 2230 127 .00 .00 .00 O. I 1 ~R 1100 277 .00 .00 .00 0,
28 FEB 2235 128 •00 .00 .00 O. I 1 !'ViR 1105 278 .00 ,DO .00 O•

28 FEB 2240 129 .00 .00 .00 0, I 1 !'ViR 111 0 279 .00 .00 .00 o. 0

I 28 FEB 2245 130 .00 ,DO .00 O. I 1 ~R 1115 280 .00 .00 .00 O.

28 FEB 2250 131 .00 .00 .00 O. I 1 !'ViR 1120 281 .00 •00 ,DO O•
28 FEB 2255 132 .00 .00 .00 O. I 1 ~R 1125 282 .00 .00 •00 o•

I
28 FEB 2300 133 .00 .00 .00 O. 01 1 ~R 1130 283 .00 .00 •00 O•
28 FEB 2305 134 .00 .00 .00 O. I 1 ~R 1135 284 .00 .00 .00 O.
28 FEB 2310 135 .00 ,DO .00 O. I 1 ~R 1140 285 .00 •00 .00 O•
28 FEB 2315 136 ,DO ,DO .00 O. I 1 ~R 1145 286 .00 .00 .00 o.

I 28 FEB 2320 137 .00 .00 .00 0, * 1 ~R 1150 2B7 .00 •00 .00 O•
28 FEB 2325 138 .00 .00 ,DO O. I 1 totAR 1155 288 •00 .00 .00 O.
28 FEB 2330 139 .00 ,DO ,DO O. * 1 ~R 1200 2B9 .00 .00 •00 o•

I 28 FEB 2335 140 .00 .00 .00 O. I 1 totAR 1205 290 ,DO ,00 .00 O.

28 FEB 2340 141 .00 .00 .00 O. I 1 ~R 1210 291 .00 .00 ,DO 0,
28 FEB 2345 142 .00 .00 .00 O. * 1 totAR 1215 292 .00 .00 .00 O.

I
28 FEB 2350 143 .00 .00 •00 O. I 1 !'ViR 1220 293 .00 .00 .00 O•
28 FEB 2355 144 .00 .00 .00 O. I 1 !'ViR 1225 294 ,DO .00 .00 0,
1 totAR 0000 145 .00 .00 .00 O. I 1 ~R 1230 295 .00 .00 .00 O•

1 totAR 0005 146 .00 .00 .00 O. f 1 totAR 1235 296 .00 .00 .00 O.

I 1 I'L4R 0010 147 .00 .00 .00 O. I 1 I'L4R 1240 297 .00 .00 .00 O.
1 I'L4R 0015 148 .00 .00 .00 O. I 1 I'L4R 1245 298 .00 .00 .00 O.

1 totAR 0020 149 .00 .00 .00 O. I 1 I'L4R 1250 299 .00 .00 .00 o.

I 1 I'L4R 0025 150 .00 .00 .00 O. I 1 ~R 1255 300 .00 .00 .00 O.
I

*1**I***II*lllffl*flfl***II*lf*****ff*lflllff*****I**f*1111*I*fll**lf*II*****I*I****IIIIII***lf**llf*fffff*fffffffff*ffff*f*lllllf*

I TOTAL RAINFALL = 2.51, TOTAL LOSS = 1.47, TOTAL EXCESS = 1.03

PEAK FLO; TINE I'L4XIHLN AVERAGE FL~

I 6-HR 24-HR 72-HR 24.92-HR
+ (CFS) (HR)

(CFS)

I
+ 877. 3.00 361. 92. 88. 8S.

<INCHES) 1.019 1.035 1.035 1.035
(AC-FT) 179. 182. 182. 182.

I CLtlULATIVE AREA = 3.29 sa NI



III NORMAL END OF HEC-l Iff
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I

RltlOFF S~RY

FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMUM PERIOD BASIN MAXIMUM TIME OF
OPERATItl4 STATItl4 FLOW PEAK AREA STAGE MAX STAGE

6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH .AT
CP-l 877. 3.00 361. 92. 88. 3.29



ID 1 2 I" .3 4 t' .5 6. Ill •••• 7 B , ..9 10

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

LINE

2
3
4
5
6
7

8
9

10
11
12
13
14

HEC-I INPUT

ID
*D1AGIW1
ID WESTBROOK VILLAGE, SECTION 27
ID HYDROLOGY REPORT
ID OFF AND ONSITE EXISTING FLOWS TO SOUTH PROPERTY LINE
ID FEB. 28,1989
IT 5 28FEB89 1200 300
10 5 0

KK CP-2
KH SHEET FLOW TO SOUTH PROPERTY LINE
SA 4.29
PH 0 0 .S? 1.23 2.12 2.54
LS 0 81.25
UD 2.13
ZZ

FILE: WB99.S
100 YEAR STORti

PAGE 1
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

SCHEMATIC DIAGRAM OF STREAM NETWORK
INPUT

LINE (V) ROUTING (---» DIVERSI~~ OR PUMP FLOW

NO. (.) CONNECTOR ({---) RETURN OF DIVERTED OR PUMPED FLOW

8 CP-2

(Iff) RUNOFF ALSO COHPUTED AT THIS LOCATION



UH

FLOOD HYDROGRAPH PACKAGE HEC-I (IBN Xl SI2K VERSION) -FEB 1,1985
U.S. ARNY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616

u**

WESTBROOK VILLAGE, SECTION 27
. HYDROLOGY REPORT
OFF ~D ONSITE EXISTING FLWS TO SOUTH PROPERTY UNE

FEB. 28,1989

7. 10 OUTPUT COOROL VARIABLES -
IPIM 5 PRINT CONTROL
IPLOT 0 PLOT ClmROL
QSCAL O. HYDROGRAPH PLOT SCALE

ENGLI SH It-lITS

COMPUTATION INTERVAL .OB HOURS
TOTAL TIME BASE 24.92 HOURS

FILE: WB99.S
100 YEAR STOlfi

2.00000.01667

MINUTES IN COMPUTATION INTERVAL
STARTING DATE
STARTING TIME
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TIME

2.00000

5
28FEB89

1200
300

lHAR89
1255

HYDROGRAPH TINE DATA
~IN

IDATE
ITIME

NO
NDDATE
NDTINE

IT

VALUE EXCEEDS TABLE IN LOGLOG

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I

RLNOFF Sl.tWlRY
FLOW IN CUBIC FEET PER SECOND

TIHE IN HOURS, AREA IN SQUARE HILES

PEAK TIHE OF AVERAGE FLOW FOR t'AXIHlt1 PERIOD BASIN t'AXIHlt1 TIHE OF
-OPERATI ttl STATIttl FLW PEAK AREA STAGE HAl< STAGE

6-HOUR 24-HOUR 72-HOUR

HYDROGRAPH AT
CP-2 887. 3.42 425. 110. 106. 4.29

fff NORHAL END OF HEC-l fff



I
I HEC-l INPUT PAGE 1

LINE 1D .•..... 1, ......2.......3...•... 4•...... 5....•..6...•.•. 7......•8....... 9...... 10

I 10
*OIAGIW1

I
2 10 WESTBROOK VILLAGE, SECTI~ 27
3 10 HYDROLOGY REPORT FILE: "'BI0.02 Yf2-'fC Dfi,JfiUO P M €"-ll
4 10 OFFSITE &~SITE DRAINAGE PATTERN 10 YEAR STO~

5 ID I4AY 3,1989

I 6 IT 1 3I4AY89 1200 300
7 10 5 0

I 8 KK CP-l
9 KH SHEET FLW HYDROGRAPH TO NORTH PROPERTY LINE

10 .SA 3.29

I
11 IN 20 3I4AY89 1220
12 01 0 0 0 18 65 149 251 322 348 329
13 01 284 219 162 119 89 65 49 36 27 20
14 01 15 11 8 6 4 3 3 2 1 0

I 15 01 0

16 KK CP-H~

I
17 KH CP-l SPLIT EVENLY TO INTERCEPTER CHANNELS
18 OT CP-IE
19 01 0 1600
20 oa 0 800

I 21 KK PI0a
22 KH PARCEL lOa TO RETENTION M3-5

I 23 SA .04
24 PH 0 0 .4 .83 1.38 1.60
25 LS 0 85

I
26 UO .306

27 KK Pl1
28 KH PARCEL 11 TO RElENT ION M3-5

I 29 SA .0419
30 LS 0 82
31 UO .107

I 32 KK P12
33 KH PARCEL 12 TO RETENTI (}l M3-5

I
34 SA .0413
35 LS 0 82
36 UO .202

I 37 KK PG3
38 KH COHBINE PARCEL AND GOLF COURSE TO RElefrION M3
39 HC 4

I 40 KK R3
41 KM RETENTI(ti CALC. FOR RElENTJ(J~ BASIN M3
42 RS 1 STOR -1 0

I 43 $V 0 .19 1.23 3.71 7.87 12.1
44 SE 32 33 34 35 36 37
45 sa 0 2 12 19 195 811

I



I
I HEC-l INPlTT PAGE 2

LINE ID ....... 1........2.1.1 ...3.......4.....•• 5...•...6. II I' •• 7.. , ..•. 8....... 9.••... 10

I 46 KK P19

I
47 ~ PARCEL 19 TO RETENTION I 3-5
48 SA .0253
49 LS 0 84
50 UD .161

I 51 KK P18b
52 I(H PARCEL 18 TO RETENTION I 3-5

I
53 SA .0187
54 LS 0 82
55 UD .161

I 56 KK GC4-5
57 ~ GOLF COURCE TO RETENTION • 4-5
58 SA .0574

I 59 LS 0 70
60 UD .412

I
61 KK PG4-5
62 I(H CctlBINE PARCEL ~D GOLF COURSE TO RETENTION I 4-5
63 HC 4

I 64 KK R4-5
65 I(H RETENTION CALC. FOR RETEtmON I 4-5
66 RS 1 STOR -1 0

I 67 $V 0 2.57 7.19 13.71 22.4 32 37 42 47 52
68 Sf 27 28 29 30 31 33 34 35 36 37
69 sa 0 2 12 19 21 21 21 21 3B6 1207

I 70 KK G6
71 I<N GOLF COURSE AT DRIVING RANGE
72 SA .0126

I 73 LS 0 70
74 UD .1

I
75 KK P6-6
76 I<N COMBINE WEST OFFSITE INFLOW ~D PG4-5
77 HC 2

I 78 KK R6
79 I(H RETENTllJl CALC. FOR RETENTI(l~ 16
80 RS 1 STOR -1 0

I 81 $V 0 2 4 6
82 SE 33 34 3S 36
83 sa 0 0 227 811

I 84 1(1( CP-IE
85 I<N REINSTALLING OFFSITE SPLIT FLOW
86 DR CP-IE

I
I



I
I HEC-I INPUT PAGE 3

LINE 10 •...... 1. ,., II .2 .... 11.3...•.•.4.. , .... 5.... , .. 6. II' , •• 7....... 8....... 9. , .. ,.10

I·
87 I<K CP-IEI

I
88 KH FLOW SPLIT INTO Rl

. 89 I>T CP-IE2
90 1>1 0 268
91 DO 0 40

I 92 KI< CP-IE2
93 KH REINSTALLING SPLIT FLOW

I 94 DR CP-IE2

95 KI< P13

I
96 KIi PARCEL 13 ~D C~EL TO RETENTI~ M1
97 BA .0414
98 LS 0 82
99 UD .137

I 100 I<K 61
101 KH GOLF COURSE FLOW TO RETENTI~ • 1

I
102 BA .023
103 LS 0 70
104 UD .145

I 105 I<K PGl
106 KIi COMBINE OFFSITE, PARCEL AND GOLF COURSE
107 HC 3

I 108 I<K Rl
109 KIi RETENTI~ CALC. FOR RETENTllJ~ BASIN 11

I
110 RS 1 STOR -I 0

I 111 SV 0 .1138 .6342 1. 4316 3.3 5.5 6.46 6.94

I
112 SE 36 37 38 39 40 41 42 43
113 sa 0 2 12 19 21.8 23.1 24.1 25

I 114 KK PGI
115 KH COHBINE RI AND CP-IEI

I
116 HC 2

117 1<1< P17

I
118 KH PARCEL 17 TO RETENTI~ *2
119 BA .0216
120 LS 0 82
121 UD .128

I 122 1<1< P18a
123 KH PARCEL 18a TO RETENTI(J~ I 2

I
124 BA .0063
125 LS 0 82
126 UD .1

I
I



or -:..

I
I HEC-l INPU1 PAGE 4

LINE 10 •.•..•. 1•.•...• 21& ••••• 3...•... 4.•• 1, •• 5.... , .. 6, ......7.•.•..•8...• 1 •• 9...... 10

I
127 KK P23a

I
128 IIJ1 PARCEL 23a TO RETENTI~ *2
129 BA .0073
130 LS 0 86
131 UD .1

I 132 KK 6C2
133 IIJ1 GOLF COURSE 2 TO RETENTI~ 12

I 134 BA .0438
135 LS 0 70
136 UD .171

I 137 KK 62
138 KH COMBINE RETAINED, PARCEL AND GOLF COURSE FLOWS
139 HC 5

I 140 KK PIS
141 IIJ1 PARCEL 15 TO RETENTI~ *8

I
142 BA .037
143 LS 0 B2
144 UD .152

I 145 KK P16
146 KH PARCEL 16 TO RETENTI~ 18
147 SA .0175

I 148 LS 0 86
149 UD .1

I
150 KK G2
151 I<Ii COMBINE RETAINED} PARCEL AND GOLF COURSE FLOWS
152 HC 3

I 153 KK R2
154 I<Ii RETENTI~ CALC. AT RETENTI~ BASIN 12
155 RS 1 STOR -1 0

I
156 SV 0 1. 97 4.86 9.02 14.99 20 25 30 34
157 SE 26 27 28 29 30 31 32 33 34
158 sa 0 2 12 19 21 21 21 21 930

I 159 KK P23b
160 I<Ii PARCEL 23b TO RETENTI~ 17
161 BA .0107

I 162 LS 0 86
163 UD .106

I
164 KK P21a
165 KH PARCEL 21a TO RETENTI~ 17
166 SA .0093
167 LS 0 95

I 168 UD .105

I



I
I HEC-1 INPUT PAGE 5

LINE 1D •..•..• 1.•.•...2.. ,I, .• 3•..•••. 4•••.... 5....•..6..•••••7••....• 8•••••.. 9...... 10

I
169 KK 67

I
170 KH GOLF COURSE TO RETENTION M7
171 BA .013
172 LS 0 70
173 UD .131

I 174 KK PG7
175 KH C(t1BINE GOLF COURSE, PARCELS ~D RETENTION OUTFLWS

I
176 HC 5

177 KK R7·

I
178 KH RETENTION CALC. AT RETENTION BASIN .7
179 RS 1 STOR -1 0
180 SV 0 .15 .85 2.26 4.71 6.0 7.0
181 SE 27 28 29 30 31 32 33

I 182 sa 0 11 23 35 46 526 1391

183 KK SF-l

I
184 KH PIPE FLW TO RETENTION M8
185 DT SF-2
186 01 0 14 27 45 60 526 1391
187 OG 0 11 23 35 46 59 70

I 188 KK P25
189 KH PARCEL 25 TO RETENTION M8

I 190 BA .026
191 LS 0 85
192 UD .175

I 193 KK P24
194 KH PARCEL 24 TO RETENTION M8
195 SA .0269

I 196 LS 0 82
197 UO .191

I
198 KK GC8
199 KM GOLF COURSE TO RETENTION M8
200 SA .0216

I
201 LS 0 70
202 un .26

203 KK P27a

I 204 KH PARCEL 27a TO RETENTION .8
205 SA .0053
206 LS 0 88

I
207 UO .1

208 KK P26a
209 KM PARCEL 26a TO RETENTION M8

I 210 BA .0041
211 LS 0 84
212 UO .1

I



I
I HEC-l INPUT PAGE 6

LINE ID .•..... 1....... 2....... 3., ..... 4...•... 5.......6., ..... 7., ..... 8....... 9...... 10

I
213 KK PG8

I
214 Kl1 ClJ1BINE DRAIt¥\GETO RETENTI~ 18
215 HC 5

216 KK SF-2

1 217 Kl1 REINSTALL SPLIT FLW TO RETENTI~ 18
218 DR SF-2

I·· 219 KK PG8
220 Kl1 ClJ19INE DRAlt¥\GE TO RETENT1~ 18
221 HC 2

I 222 KK R8
223 Kl1 RETENTI~ CALC. AT RETENTI~ 18
224 RS 1 STOR -1 0

I 225 S.J 0 .36 2.13 5.54 10.63
226 SE 27 28 29 30 31
227 sa 0 2 12 19 22

I 229 KK RIC
229 Kl1 GOLF COURSE AND CHANNEL TO OUTFALL
230 SA .006

I 231 LS 0 86
232 UD .1

I 233 KK Plb
234 Kl1 PARCEL Ib TO SOUTH COLLECTOR CHANNEL
235 SA .0172

I
236 LS- 0 82
237 UD .1

238 KK P26b

I 239 Kl1 PARCEL 26b TO CHANNEL
240 SA .011
241 LS 0 84

I
242 UD .1

243 KK HE MAIN SOUTH ENTRANCE TO PROJECT

I
244 KH ClJ19INE R~OFF FRlJ1 PARCELS, RETENTI~ AND CHANNEL
245 HC 5

246 KK Ph

I 247 KH PARCEL Ib TO RETENTI~ 19
248 SA .0038
249 LS 0 82

I
250 UD .1

251 KK P20
252 I<N PARCEL 20 TO RETENTION M9

1 253 SA .018
254 LS 0 82
255 UD .1

1



I
I HEC-l INPlJT PAGE 7

LINE lOt ...... 1....... 2. II 111.3.,. , ... 4... 1'1 .5 ... , ... 6....... 7.... I' .8 ... 1 ••• 9... II .10

I
256 KK P21b

I
257 I<H PARCEL 21b TO RETOOI~ 19
258 BA .0067
259 LS 0 95
260 UO .1

I 261 KK 69a
262 I<H GOLF COURSE TO RETENTION BASIN 19

I 263 BA .013
264 LS 0 70
265 UD .133

I 266 KK P69
267 I<H COHBINE RUNOFF FROH PARCELS AND GOLF COURSE
268 HC 4

I 269 KK P2a
270 I<H PARCEL 2a TO RETOOl~ III 0

I
271 BA .0313
272 LS 0 82
273 UD .157

I 274 KK P3a
275 I<H PARCEL 3a TO RETENTION 110
276 BA .0233

I 277 LS 0 82
278 UD .119

I
279 KK G9b
280 I<H GOLF COURSE TO RETENTION 19
281 BA .0157
282 LS 0 70

I 283 UD .163

284 KK PG9

I
285 I<H Cl:tiBINE PARCEL {tlD GOLF COURSE FLOAS TO RETENTl~ BASIN #9
286 HC 4

287 KK R9

I 288 I<H RETENTION CALC. FOR RETENTI(J~ BASIN 19
289 RS 1 STOR -1 0
290 fN 0 .2148 1.46 4.18 8.67

I 291 SE 26 27 28 29 30
292 sa 0 2 12 400 1130

I
293 KK PeA
294 KN PARCEL 8a TO RETENTION 110
295 BA .0094
296 LS 0 86

I 297 UD .119

I



I
I HEC-l INPlJT PAGE B

LINE 10 .... , 11.1 ••••••• 2.... II .3 ....... 4....... 5. II'" .6 ....... 7....... 8....... 9...... 10

I
298 KK PIOb

I
299 Kt1 PARCEL lOb TO RETENTION 110
300 SA .0186
301 LS 0 82
302 UD .129

I 303 KK P7
304 Kt1 PARCEL 7 TO RETENTION 110

II
305 SA ;016
306 LS 0 86
307 UD .121

II 308 KK P6

I
309 Kt1 PARCEL 6 TO RETENTION 110
310 SA .0373

I 311 LS 0 82
312 UD .167

I
313 KK P5
314 Kt1 PARCEL 5 TO RETENTION 110
315 SA .0363
316 LS 0 82

I 317 UD .177

318 KK Pl1

I 319 KN COMBINE PARCEL AND GOLF COURSE IN RETENTION UO
320 HC 5

I
321 KK GIO
322 KN GOLF COURSE TO RETENTION MI0
323 SA .024
324 LS 0 70

I 325 UD .171

326 KK P2b

I 327 KN PARCEL 2b TO RElENTION 110
328 SA .0064
329 LS 0 82

I
330 UD .1

331 KK P3b
332 KN PARCEL 3b TO RETENTI!J'l MI0

I 333 SA .0216
334 LS 0 82
335 UD .1

I 336 KK PG10
337 KN COMBINE PARCEL At~D GOLF COURSE DRAINAGE
338 He 4

I
I



I
I

LINE

I
339

I
340
341
342
343

I 344

345

I 346
347
348

I
349

350
351

I 352
353

I
I
I
I
I
I
I
I
I
I
I

HE -I INPlJT

10 1. 1.1" .2 3 I' .4. II'" .5 6. II 11 •• 7 8 9 10

KK RIO
KH DETENTI~ CALC. AT RETENTI~ BASIN 110
RS 1 STOR -1 0
S.J 0 .35 2.28 6.4 12.82
SE 27.5 28.5 29.5 30.5 31.5
sa 0 2 12 19 22

KK P8b
KH PARCEL 8b DRAINING DIRECTLY TO 915t ST.
BA .0085
LS 0 86
UD .1

KK CP-5
KH OlITFALL FRCtI PROJECT TO 915t ST.
He 2
22

PAGE 9



I
I SCHENATIC DIAGRAM OF STREAM NETWORK

INPUT

I LINE (V) ROUTING (---}) DIVERSION OR PUHP FLOW

NO, (,) CIffiECTOR «---) RETURN OF DIVERTED OR PUNPED FLOW

I 8 CP-l

I 18 ,-------} CP-IE
16 CP-IW

I 21 PI0a

I 27 Pl1

I 32 P12

I
37 P63 ••.• , ....••..• " ••• II •••••••••••••••

V
V

40 R3

I
46 P19

I
51 Plab

I 56 GC4-5

I 61 P64-S ....................................
V

I
V

64 R4-5

I 70 G6

I 75 PG-6 •• II" ••••••

V
V

I
78 R6

86 ,(------- CP-IE

I 84 CP-IE

I 89 ,-------) CP-IE2
87 CP-IEI



I
92

5'5

I
100

I
105

I 108

I 114

I 117

I 122

I 127

I
132

137

I
140

I
145

I 150

I 153

I 159

I 164

I 169

I
174

177

I
ISS

I 183

CP-1E2

P13

61

P6t •.••.••••.••.••.•••••• l'

v
V

Rl

PSt •• "1" ••• II

P17

Plea

P23a

Ge2

62 .. II ••• 1. 1.1 •••••••• , •••••••••••••••••••••• , •• II

PIS

P16

62 ..... , .. 1 II ••••••••• I •••

V
V

R2

P23b

P2la

67

PG7 •••••. , II "' •• ' •••• I •••••••••• I •••••••••••••••••

V
V

R7

.-------) SF-2
SF-l

P?



I 193

I 198

I 203

I
208

213

I
218

I 216

I
219

222

I
228

I
233

I 238

I 243

I 246

I 251

I 256

I
261

266

I
269

I
274

I 279

I 284

P24

Ge8

P27a

P26a

PG8 •••••••.••••••• ' ••• II ••••••• 1. I ••••••••• 11 ••• 1 ••

•(------- SF-2
SF-2

PGB ••••••••••••
V
V

R8

RIC

Plb

P26b

ME ••••••••••••••• 1 ••• I •••••••••••••••••••••• 1 •••••

Ph

P20

P21b

G9a

P69. "," I ••••• I ••••••••••••••• I I •••••••

P2a

P3a

G9b

PG9 .. I •••••••••••••••• I I •••••••••••••••

V
~J



350 CP-5. I ••••••••••

(Iff) RUNOFF ALSO COMPUTED AT THIS LOCATION

I
I
I
I
I
I-

I
I
I
I
I
I
I
I
I
I
I
I
I

293

298

303

308

313

318

321

326

331

336

339

345

PSA

P10b

P7

P6

P5

Pl1 ...•........•..•..•...... I ••••••••••••••••••••••

610

P2b

P3b

PGI0 •..•.. , .. t ••••••• 1.1 I I I' •••••••• I'"

v
V

RIO

PBb



MINUTES IN CltlPUTATlON INTERVAL
STARTING DATE
STARTING TlME
NUMBER OF HYDROGRAPH ORDI~TES

ENDING DATE
ENDING TIME

1
~Y89

1200
300

~Y89

1659

WESTBROOK VILLAGE, SECTION 27
HYDROLOGY REPORT FILE: WBI0.D2
OFFSITE & ONSITE DRAI~GE PAnE~ 10 YEAR STORti
~y 3,1989

OUTPUT CONTROL VARIABLES
IPIM' 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
OSCAL O. HYDROGRAPH PLOT SCALE

HYDROGRAPH TIME DATA
tt!IN

I DATE
lTlME

NO
NDDATE
NDTlME

****FLOOD HYDROGRAPH PACKAGE HEC-l (IBN Xl 512K VERSION) -FEB 1,1985
U.S. ARNY CORPS OF ENGINEERS, THE HYDROLOGIC ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616

flU.

IT

7 10

CltlPUTATION INTERVAL .02 HOURS
TOTAL TlME BASE 4.98 HOURS

ENGLISH ItCITS

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LDGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

01 /.,7 Ol/., ? 00000

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 2.00000.01667

I VALUE EXCEEOS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I
VALUE EXCEEOS TABLE IN LOGLOG .01667 .01667 2.00000

I

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN L06LOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN LOGL06 .01667 .01667 2.00000

I
VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I VALUE EXCEEDS'TABLE IN L06LOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I
VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN'L06LOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN L06LOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN L06LOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG ,01667 ,01667 2.00000

I VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I
I
I





I DIVERSIlJi TO
CP-1E2 26. 3.00 12. 12. 12. .00

I IfYDROGRAPH AT
CP-1El 148. 3.00 66. 66. 66. .00

I HYDROGRAPH AT
+ CP-1E2 26. 3.00 12. 12. 12. .00

I
HYDR06RAPH AT

+ P13 24. 1.20 2. 2. 2. .04

HYDROGRAPH AT

I + 61 3. 1.30 O. O. O. .02

3 ClJ1BINED AT

I -+ P61 27. 1.22 14. 14. 14. .06

ROUTED TO

I
+ Rl 19. 3.80 12. 12. 12. .06
+ 39.05 3.90

2 ClJ1BINED AT

I + P61 165. 3.00 77. 77. 77. .06

HYDROGRAPH AT

I + P17 13. 1.20 1. 1. 1. .02

HYDROGRAPH AT
+ P1Ba 4. 1.17 O. O. O. .01

I HYDROGRAPH AT
+ P23a 7. 1.15 1. 1. 1. .01

I HYDROGRAPH AT
+ GC2 5. 1.33 1. 1. 1. .04

I S ClJ1BINED AT
+ G2 165. 3.00 80. 80. 80. .14

I HYDROGRAPH AT
+ PIS 21. 1.22 2. 2. 2. .04

I IfYDROGRAPH AT
+ P16 17. 1.15 1. 1. 1. .02

I
3 ClJ1BINED AT

+ G2 165. . 3.00 83. 83. 83. .20

ROUTED TO

I + R2 21. 3.10 13. 13. 13. .20
+ 32.81 4.98

I
HYDROGRAPH AT

+ P23b 10. 1.15 1. 1. 1. .01

I
HYDRO GRAPH AT

+ P2h 18. 1.13 1. 1. 1. .01

HYDROGRAPH AT

I + G7 2. 1.28 O. o. O. .01

5 ClJ'iBINED AT
~ Q7 ?~ ?~ ?~ 'l 71



I ROUTED TO
+ R7 36. 4.98 18. 18. 18. 3.76

+ 30.09 4.98

I DIVERSI~ TO
SF-2 29. 4.98 15. 15. 15. 3.76

I HYDROGRAPH AT
+ SF-! 7. 4.98 3. 3. 3. 3.76

I
HYDROGRAPH AT

+ P25 18. 1.23 2. 2. 2. .03

I
HYDROGRAPH AT

+ P24 13. 1.27 1. I. I. .03

HYDROGRAPH AT

I + GC8 2. 1.47 O. O. O. .02

HYDROGRAPH AT

I
P27a 6. 1.15 O. O. O. .01

HYDROGRAPH AT
+ P26a 3. 1.15 O. O. O. .00

I 5 ClIiBINED AT
+ P68 39. 1.23 4. 4. 4. .08

I HYDROGRAPH AT
+ SF-2 29. 4.98 15. 15. 15. .00

I 2 ClIiBINED AT
+ P6B 49. 1.25 19. 19. 19. .08

I ROUTED TO
+ RB 16. 4.98 9. 9. 9. .08

+ 29.57 4.98

I HYDROGRAPH AT
+ RIC 6. 1.15 O. o. O. .01

I HYDR06RAPH AT
+ Plb 11. 1.17 1. 1. 1. .02

I HYDR06RAPH AT
+ PUb 9. 1.15 1. 1. I. .01

I
5 ClIiBINED AT

+ HE 30. 1.17 14. 14. 14. 3.88

HYDR06RAPH AT

I + Pia 3. 1.17 O. O. O. .00

HYDR06RAPH AT

I + P20 12. 1.17 1. 1. 1. .02

HYDROGRAPH AT
+ P21b 13. 1.13 1. 1. 1. .01

I HYDROGRAPH AT
G9a 2. 1.28 O. O. O. .01

I 4 CltIBINED AT
+ P69 2B. 1.15 2. 2. 2. .04





I
I HEC-l INPUT PAGE 1

I LINE 10 ..... I .1 ....... 2....... 3....... 4..•....5....... 6..• 1 ••• 7....... 8....... 9...... 10

10

I
10IAGIWf

2 10 WESTBROOK VILLAGE, SECTIlJi 27
3 10 HYDROLOGY REPORT FILE: WB99'D2
4 10 OFFSITE & lJiSITE DRAINAGE PATIEItl 100 YEAR STORN

I 5 ]0 toVlY 3,1989
6 IT 1 l1AY89 1200 300
7 10 5 0

I 8 KK CP-l
9 I<H SHEET FLOW HYDROGRAPH TO NORTH PROPERTY LINE

I
10 BA 3.29
11 IN 20 ~YB9 1220
12 01 0 0 2 54 182 403 655 922 877 824
13 01 . 705 540 400 295 219 161 120 89 65 48

I 14 01 36 27 20 15 11 8 6 4 3 1
15 01 0

I
16 KK CP-IW
17 1<11 CP-l SPLIT EVENLY TO INTERCEPTER CHANNELS
18 DT CP-IE
19 01 0 1600

I 20 DO 0 800

21 KK PI0a

I 22 1<11 PARCEL lOa TO RETENT]ON M3-5
23 SA .04
24 PH 0 0 .87 1.23 2.21 2.54

I
25 LS 0 85
26 UD .306

27 KK Pl1

I 28 1<11 PARCEL 11 TO RETENTION I 3-5
29 SA .0419
30 LS 0 82

I 31 UO .107

32 KK PI2

I
33 1<11 PARCEL 12 TO RETENT] (tl M3-5
34 SA .0413
35 LS 0 82
36 UO .202

I 37 KK PG3
38 1<11 C(}lB]NE PARCEL ~D GOLF COURSE TO RETENTION M3

I
39 HC 4

40 KK R3
41 KM RETENTl (J~ CALC. FOR RETEtm t:tI BASIN M3

I 42 RS 1 STOR -1 0
43 fN 0 .19 1.23 3.71 7.87 12.1
44 SE 32 33 34 35 36 37

I 45 SO 0 2 12 19 195 811



I
I" HEC-l INPUT PAGE 2

I LlNE 10 •.••••• 1•. II •••2•• II ••• 3•.•••.• 4••.•..•5.• , ..••6•••• 11.7, ..••..8••••.•• 9.•••.. 10

I
46 KK P19
47 101 PARCEL 19 TO RETENTI~ • 3-5
48 SA .0253
49 LS 0 84

I 50 UD .161

51 KK P18b

I 52 KN PARCEL 18 TO RETENTI~ • 3-5
53 BA .0187
54 LS 0 82

I
55 UD .161

56 KK . GC4-5
57 KN GOLF COURCE TO RETENTI~ • 4-5

I 58 SA .0574
59 LS 0 " 70
60 UD .412

I 61 KK PG4-5
62 KN CIl1BINE PARCEL #-lD GOLF COURSE TO RETENTICN 1 4-5
63 HC 4

I 64 KK R4-5
65 I<H RETENTI~ CALC. FOR RETENTION 1 4-5

I 66 RS 1 STOR -1 0
67 SV 0 2.57 7.19 13.71 22.4 32 37 42 47 52
68 SE 27 28 29 30 31 33 34 35 36 37

I
69 SG 0 2 12 19 21 21 21 21 386 1207

70 KK G6
71 KH GOLF COURSE AT DRIVING RANGE

I 72 BA .0126
73 LS 0 70
74 UD .1

I 75 KK PG-6
76 I<H CIl1BINE WEST OFFSITE INFLOW #-lD PG4-5
77 HC 2

I 78 KK R6
79 I<H RETENTI(J~ CALC. FOR RETENTION 16

I 80 RS 1 STOR -1 0
81 SV 0 2 4 6
82 SE 33 34 35 36

I
83 SG 0 0 227 811

84 KK CP-IE
85 KN REINSTALLING OFFS!TE SPLIT FLOW

I 86 DR CP-IE

I



I
I HEC-l INPUT PAGE 3

I LINE 10, ...... 1.. I'" .2. I ••••• 3.......4.. I'" .5 ....... 6....... 7......• 8....... 9...... to

I
87 KK CP-1El
88 KH FLOW SPLIT INTO Rl
89 OT CP-IE2
90 01 0 268

I 91 OG 0 40

92 KK CP-IE2

I 93 KH REINSTALLING SPLIT FLOW
94 DR CP-IE2

I
95 KK P13
96 KH PARCEL 13 ~O CWffiEL TO RETENTI~ I 1
97 SA .0414
98 LS 0 82

I 99 UO .137

100 KK Gl

I
101 KH GOLF COURSE FLOW TO RETENTI~ I 1
102 BA .023
103 LS 0 70
104 UO .145

I 105 KK PGl
106 KH COMBINE OFFSITE, PARCEL At~O GOLF COURSE

I 107 HC 3

108 KK Rl

I
109 KI1 RETENTI(J~ CALC. FOR RETENTI~ BASIN II
110 RS 1 STOR -1 0
111 SV 0 .1138 .6342 1.4316 3.3 5.5 6.46 6.94
112 SE 36 37 38 39 40 41 42 43

I 113 SG 0 2 12 19 21.8 23.1 24.1 25

114 KK PGl

I 115 KI1 COMBINE Rl ~D CP-1El
116 HC 2

I
117 KK PI?
118 KH PARCEL 17 TO RETENTI~ 12
119 SA .0216
120 LS 0 82

I 121 UO .128

122 KK P18a

I
123 KI1 PARCEL 18a TO RETENTI~ N2
124 SA .0063
125 LS 0 82
126 UD .1

I
I



I
I HEC-l INPUT PAGE 4

I LINE ID .. II' •• 1.... II .2 .. I" •• 3•.. II •• 4..•..•. 5... I' ••e... II •• 7.......8.. 1 •• , .9 ... II .to

I
127 KK P23a
128 Ia1 PARCEL 23a TO RETENTION .2
129 BA .0073
130 LS 0 86

I 131 UD .1

132 KK GC2

I 133 Ia1 GOLF COURSE 2 TO RETENTION .2
134 BA .0438
135 LS 0 70

I
136 UD .171

137 KK 62
138 Ia1 COMBINE RETAINED, PARCEL AND GOLF COURSE FLOWS

I 139 HC 5

140 KK PIS

I
141 KH PARCEL 15 TO RETENTION #8
142 BA .037
143 LS 0 82

I
144 UD .152

145 KK P16
146 KH PARCEL 16 TO RETENTION 18

I 147 SA .0175
148 LS 0 86
149 UD .1

I 150 KK G2
151 KH COMBINE RETAINED, PARCEL AND GOLF COURSE FLOWS
152 HC 3

I 153 KK R2
154 KH RETENTION CALC. AT RETENTION BASIN #2

I 155 RS 1 STOR -1 0
156 SV 0 1.97 4.86 9.02 14.99 20 25 30 34
157 SE 26 27 28 29 30 31 32 33 34

I
158 sa 0 2 12 19 21 21 21 21 930

159 KK P23b
160 KH PARCEL 23b TO RETENTION 17

I 161 SA .0107
162 lS 0 86
163 UO .106

I 164 KK P21a
165 KH PARCEL 21a TO RETENTI(}.I #7

I
166 SA .0093
167 LS 0 95
168 UD .105

I
---'



I
I HEC-l INPUT PAGE 5

I LINE 10 •.••••• 1.•••••• 2••••••• 3•••.••• 4•..••••5.•..•••6••••..• 7•••.•.•8..•••••9•• , •.• 10

I
169 KK G7
170 KH GOLF COURSE TO RETENTION 17
171 SA .013
172 LS 0 70

I 173 UD .131

174 KK PG7

I 175 KH CII1BINE GOLF COURSE, PARCELS AND RETENTION OlfTFLWS
176 HC 5

I
177 KK R7
179 KH RETENTION CALC. AT RETENTION BASIN 17
179 RS 1 STOR -1 0
190 SV 0 .15 .85 2.26 4.71 6.0 7.0

I 181 SE 27 28 29 30 31 32 33
182 sa 0 11 23 35 46 526 1391

I
183 KK SF-l
194 KH PIPE FLW TO RETENTIltl 18
195 DT SF-2
186 01 0 11 23 35 46 526 1391

I 187 OU 0 11 23 35 46 59 70

188 KK P25

I 189 KN PARCEL 25 TO RETENTI lJ-l 18
190 SA .026
191 LS 0 85

I
192 UO .175

193 KK P24
194 KN PARCEL 24 TO RETENTIlJ-l 18

I 195 SA .0269
196 LS 0 82
197 UD .191

I 199 KK Ge8
199 KN GOLF COURSE TO RETENTIlJ-l 18

I
200 SA .0216
201 LS 0 70
202 UD .26

I 203 KK P27a
204 KN PARCEL 27a TO RETENTI lJ-l 18
205 SA .0053

I
206 LS 0 88
207 UD .1

208 KK P26a

I 209 KH PARCEL 26a TO RETENTI(tl 118
210 SA .0041
211 LS 0 84

I 212 UD .1





I
I HEC-l INPUT PAGE 7

I LINE 10 •...... 1, ...... 2.......3....... 4....... 5....... 6.......7....... 8....... 9•..... 10

I
256 KK P21b
257 I(H PARCEL 21b TO RETENTI~ 19
258 BA .0067
259 lS 0 95

I 260 UD .1

261 KK 691

I 262 I(H GOLF COURSE TO RETENTI~ BASIN 19
263 BA .013
264 lS 0 70

I
265 UD .133

266 KK P69
267 KI1 COMBINE RUNOFF FROM PARCELS AND GOLF COURSE

I 268 HC 4

269 KK P2a

I
270 KH PARCEL 21 TO RETENTHtl 110
271 BA .0313
272 lS 0 82
273 UD .157

I 274 KK P3a
275 KI1 PARCEL 3a TO RETENTION 110

I 276 BA .0233
277 lS 0 82
278 UD .119

I 279 KK G9b
280 KH GOLF COURSE TO RETENTION 19
281 BA .0157

I 282 LS 0 70
283 UD .163

I 284 KK PG9
285 KH C(JiBINE PARCEL fjW GOLF COURSE FLCUS TO RETENTIll~ BASIN 19
286 HC 4

I 287 KK R9
288 KH RETENTIltl CALC. FOR RETENTIll~ BASIN 19
289 RS 1 STOR -1 0

I 290 SV 0 .2148 1.46 4.18 8.67
291 SE 26 27 28 29 30
292 SG 0 2 12 400 1130

I 293 KK PBA
294 KH PARCEL 8a TO RETENTIll~ MID
295 SA .0094

I 296 LS 0 86
297 UD .119

I



I
I HEC-1 INPI1T PAGE 8

I LINE ID .. II ••• 1. II •••• 2... II •• 3., ., ... 4. I"" .5 .......6.......7II '" •• 8.... 11.9 .•• II .10

I
298 KK PI0b
299 KH PARCEL lOb TO RETENTION 110
300 SA .0186
301 LS 0 82

I 302 UD .129

303 KK . P7

I 304 KH PARCEL 7 TO RETENT ION 110
305 SA .016
306 LS 0 86

I
307 UD .121

308 KK P6
309 Kt1 PARCEL 6 TO RETENTION 110

I 310 BA .0373
311 LS 0 82
312 UD .167

I 313 KK P5
314 Kt1 PARCEL 5 TO RETENTION MI0
315 BA .0363

I 316 LS 0 82
317 UD .177

I 318 KK Pl1
319 Kt1 CCHBINE PARCEL AND GOLF COURSE IN RETENTION MI0
320 HC 5

I 321 KK GI0
322 KM GOLF COURSE TO RETENTION MI0
323 BA .024

I 324 lS 0 70
325 UD .171

I
326 KK P2b
327 Kt1 PARCEL 2b TO RETENTION MID
328 BA .0064
329 LS 0 82

I 330 UD .1

331 KK P3b

I 332 Kt1 PARCEL 3b TO RETENTION MID
333 BA .0216
334 LS 0 82

I
335 UD .1

336 KK P610
337 KH COMB1NE PARCEL At~D GOLF COURSE DRAlt~GE

I 338 HC 4

I



1
1
1 LINE

1
339
340
341
342

1 343
344

I' 345
346
347

1
348
349

350

I- 351
352
353

1
I
I
I
1
I
I
1
I
I

·1

HEC-l INPUT

ID •..•... 1...•..•2•...... 3...•... 4..•.••. 5......•6•...•.•7....•.. 8...••.. 9••...• 10

KK RIO
KH DETENTI~ CALC. AT RETENTI~ BASIN .10
RS 1 STOR -1 0
fN 0 .35 2.28 6.4 12.82
SE 27.5 28.5 29.5 30.5 31.5
SQ 0 2 12 19 22

KK P8b
KH PARCEL 8b DRAINING DIRECTLY TO 91st ST.
SA .0085
LS 0 86
UD .1

KK CP-5
KH OUTFALL FRlJ1 PROJECT TO 91 st ST.
He 2
ZZ

PAGE 9



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

INPUT
LINE

NO.

8

18
16

21

27

32

37

40

46

51

56

61

64

70

75

78

86
84

89
87

SCHEHATIC DIAGRAM OF STREAM NETWORK

(V) ROUTING (---}) DIVERSION OR PUMP FLOW

(,) CONNECTOR «---) RETURN OF DIVERTED OR PUMPED FLOW

CP-l

.-------} CP-IE
CP-IW

PI0a

Pl1

P12

PG3 ••. I ••••••••• , ••••• I ••••••••••••••••

V
V

R3

P19

PISb

GC4-5

PG4-5 ... I 1 ••• I , •••••••••••••••• I I ••••••••

V
V

R4-5

66

PG-6, •••••• ,., ..
V
V

R6

,{------- CP-1E
CP-IE

,-------} CP-IE2
CP-IEI



I 94 .<------- CP-1E2
92 CP-IE2

I 95 P13

I 100 61

I
105 P6t., ....•... I •••••••••••••

V
V

108 Rl

I
114 PG1 •••••••••••• .

I
117 P17

I 122 PIBa

I 127 P23a

I 132 6C2

I 137 62 .... '" II .1 •••• II •• '. II •• II •••••••• 1 •••• II.' ••••

I 140 PIS

I
145 P16

150 62 ........... , ............

I V
V

153 R2

I 159 P23b

I 164 P21a

I 169 67

I 174 PG7 •••.•• , ••••.•••..••• 1 •••••••••••••••••••••••••••

V
V

I 177 R7

I 185 .-------) SF-2
183 SF-l



I 193

I 198

I 203

I 208

I 213

I 218
216

I 219

I 222

I
228

233

I
238

I
243

I 246

I 251

I 256

I 261

I 266

I
269

274

I
279

I
284

P24

6C8

P27a

P26a

PG8 •••••••••• '" II ••••• It ••• II ••••••••• ,.,. I ••••• II

.<------- SF-2
SF-2

PG8.
0

, ••••••••••

v'
V

R8

RIC

P1b

P26b

HE ...••. II ••• ' ••••••••••• II ••••• 1,.,1, •••••••••• II

Pta

P20

P21b

69a

P69 ...• II •••••••••••••••••••••••••• ""

P2a

P3a

69b

P69 \ •• I •••••• ,., ••••••••••••••••••••• "

v



350 CP-5 ••••••••••••

<*n> R1t40FF ALSO CIJ1PUTED AT THIS LOCATIlJi

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

287

298

303

308

313

318

321

326

331

336

339

345

R9

PeA

PIOb

P7

P6

P5

PII ...•..... I ••••••••••••••••••••••••••••••••••••••

610

P2b

P3b

PGI0 ... , •.•. '1" I ••••••••••••• , ••••••••••

v
V

R10

P8b



CONPUTATl Itl INTERVAL .02 HOURS
TOTAL TINE BASE 4.98 HOURS

ENGLISH LNlTS

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGL06 .01667 .01667 2.00000

VALUE EXj:EDS TABLE IN LOGLOG .01667 .01667 2.00000

OUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
OSCAL O. HYDROGRAPH PLOT SCALE .

WESTBROOK VILLAGE, SECTlItl 27
HYDROLOGY REPORT FILE: WB99.D2
OFFSlTE &: ONSlTE DRAINAGE PAnERN 100 YEAR STO~

I'VlY 3,1989

un
FLOOD HYDROGRAPH PACKAGE HEC-1 (IBN Xl 512K VERSION) -FEB 1,19B5

U.S. ARMY CORPS OF ENGINEERS, THE HYDROLOG1C ENGINEERING CENTER, 609 SECOND STREET, DAVIS, CA. 95616
lUI

NINUTES lN CONPUTATlItl INTERVAL
START1NG DATE
STARTlNG T1NE
NUMBER OF HYDROGRAPH ORDINATES
ENDING DATE
ENDING TlNE

1
l'ViY89

1200
300

l'ViY89
1659

HYDROGRAPH TINE DATA
tfUN

IDATE
ITlNE

NO
NDDATE
NDTINE

IT

7 10

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I
VALUE EXCEEDS TAB E IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN L06LOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN LOGLOG .01667 ;01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE-IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I
VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 ... 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN L06LOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I
VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN LOGL06 .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOG LOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I
VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

VALUE EXCEEDS TABLE IN LOGLOG .01667 .01667 2.00000

I
I
I





I ROUTED TO
R7 697. 3.65 215. 215. 215. 3.76

32.20 3.65

I DIVERSI~ TO
SF-2 61. 3.65 35. 35. 35. 3.76

I HYDR06RAPH AT
t SF-l 636. 3.65 180. 180. 180. 3.76

I HYDR06RAPH AT
t P25 43. 1.22 4. 4. 4. .03

I HYDROGRAPH AT
t P24 35. 1.23 4. 4. 4. .03

I HYDROGRAPH AT
t GC8 10. 1.38 I. 1. 1. .02

I
HYDR06RAPH AT

t P27a 15. 1.12 1. 1. I. .01

HYDROGRAPH AT

I t P26a 9. 1.12 I. 1. I. .00

5 ClJ1BINED AT

I
PG8 99. 1.22 11. 11. 11. .08

HYDROGRAPH AT
SF-2 61. 3.63 35. 35. 35. .00

I 2 ClJ1BINED AT
t PG8 121. 1.22 45. 45. 45. .08

I ROUTED TO
t RB 23. 4.98 15. 15. 15. .08

I
+ 31.37 4.98

HYDROGRAPH AT
t RIC 15. 1.12 1. 1. 1. .01

I HYDROGRAPH AT
t Plb 33. 1.12 2. 2. 2. .02

I HYDROGRAPH AT
P26b 24. 1.12 2. 2. 2. .01

I 5 C!I'IBINED AT
HE 657. 3.65 200. 200. 200. 3.88

I HYDROGRAPH AT·
t Pta 7. 1.12 1. 1. 1. .00

I
HYDROGRAPH AT

t P20 35. 1.12 2. 2. 2. .02

HYDROGRAPH AT

I t P21b 25. 1.12 2. 2. 2. .01

HYDROGRAPH AT

I t G9a 8. LIB 1. 1. 1. .01

4 ClJ1BINED AT
PG9 - 74. 1.11 r 5. r .D4J. .1.



I
HYDROGRAPH AT

; P2a 46. 1.20 4. 4. 4. .03

HYDROGRAPH AT

I ; P3il 41. 1.15 3. 3. 3. .02

HYOR06RAPH AT

I + G9b 9. 1.23 1. 1. 1. .02

4 CII1BINED AT

I
+ PG9 161. 1.15 14. 14. 14. .11

ROUTED TO
; R9 101. 1.30 13. 13. 13. .11

I ; 2B.23 1.30

HYOR06RAPH AT

I
; PeA 21. 1.15 2. 2. 2. .01

HYOROGRAPH AT
+ PIOb 31. 1.15 2. 2. 2. .02

I HYDROGRAPH AT T

+ P7 35. 1.15 3. 3. 3. .02

I HYOROGRAPH AT
+ P6 53. 1.20 5. 5. 5. .04

I HYOROGRAPH AT
P5 50. 1.22 5. 5. 5. .04

I 5. CII1BINEO AT
; Pl1 182. 1.18 16. 16. 16. .12

I HYDROGRAPH AT
; 610 13. 1.25 1. 1. 1. .02

I
HYOROGRAPH AT

+ P2b 12. 1.12 1. 1. 1. .01

HYOR06RAPH AT

I + P3b 42. 1.12 3. 3. 3. .02

4 C(r'lBINEO AT

I
+ P610 240. 1.17 22. 22, 22. .17

ROUTED TO
+ RIO 19. 2.07 13. 13. 13. .17

I + 30.64 2.08

HYDROGRAPH AT

I + P8b 21. 1.12 1. 1. 1. .01

2 CIJ1BINED AT

I
+ CP-5 29. 1.15 IS. 15. 15. .18

I *** NORMAL END OF HEC-l ***

I



I
I
I
I
I
I
I
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APPENDIX D

Hydraulic Calculation for
Culverts and Channels
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50;;0 IJ. 1011,5"[[1. SUIIE 300. r"OENIx.IIZ 65019

/0 IfV' 3CIIIl ...d ..JI'f.L

00 J"l..--/ C (~
- .J

PROJECT: WESTBQook( S r<C.TIO~ '11 j{, fYJ-.JR,f/J'1DESIGNER:

DATE: S-'O--S~

HYDROLOGIC AND CHANNEL INFORMATION SKETCH

/0 - yrr;~fL FL°L..) := . Ji 7bn~L Fl.-oW STATION: BC- )
To f..J ';) 1\.-1'1-1 P~OPI'i"/lT'1 C-/kI r:c... EL.lHQ.

L ~
-t

AHW=

°10= Ill.{ TW1 = Z.I/ ~ _t '/../1
~

TWm
O2 := 't3f3 TW2 .= EL~'O/

I

3,)7 So= .OS$

EL~TL = ...!i.12.-

( 0, = O£SIGN OISCHIIRG£ • SIIY ~ ~,'C) ) MEAN STREAM VELOCITY =
02 = CH£CK OISCHARG£. SAY))(g OR 0'00 MAX. STREAM VELOCITY=

CULVERT HEADWATER COM PUTATION
uz

1->-:::;
DESCRIPTION INLET CDNT. OUTLET CONTROL HW=H + he -LSo

..J :J .... !:.:
0 SIZE ~ x

..JU
COST COMMENTS1- 0

I£NTRIINC£ TYPO ~ HW Ke H de dc+D TW
I- :::l..J

ho LSo HW z 0""
D 0 >2 u

BoX: wILv''''/. l7y I
!,3G

1"lnLL5 .. g'.'!JI lj.O'6 ,S" /·15 2.'1 1.'7 'ZI/ 1-.7 ,.5 3.95 t-t.C6 8,1

'I
'2./<0 /·(;,1 5.00 S '2&5 2·9 z.qs 3·')7 3,37 -5

I q"L (.5~ ~.so '2-1 s 2·GS 2$1- 3?J1 ?J.?>' .S- 5.02 5·(j

----_.

SUMMARY a RECOMMENDATIONS: DIP I~I ~~AO l\l)vsr Cnl(~:l 4313- ,q1..:::. zVGe-h e , MA'"

L=
6(

'"
1.-V(, Q2. ( WEefL CvEsr EL Y~.O

c~ '¥\.. -~
:=

t(1(I)l...-

I <):J .. Y''--
r) I,Lv /?;,e- \. -7

g I'i I'll R J I\IO,<j ('v

o / ~'1.. (2.0/iO



---------------------
~-
-~-------
::::::..~ C/\RTER ASSOCI/\TES. INC.

SOjO rJ. 10 ", SI.rn SUII! 300. r"O(N1ltIlZ 65019

1:J<.:l-jf'v

,IJQ.V f!:p.l

fl-.n"""""-J()I'?, L
tJ"'!1l. l2.oflO

PROJECT: k\ IifsrtW001( [F?CTJOy l; DESIGNER: ~J)lv"p'~Jvij

DATE: ~--I(J--S f
HYDROLOGIC AND CHANNEL INFORMATION SKETCH

~ BC- VSTATION:

EL.~

L ~t
I

AHW~

_t /.1 {,
°1

- '.1 (. -L-.- Ily TW, = Z.6<t I
~

TW
°2 := 438 TW2 = 'L·Bi

ELW'1! Sos .Q55

EL:tJ fL=~

( °I " OESIG'l OISCIHIRGE • SAY 025 ) MEAN STREAM VELOCITY =
02 = CIIECI< OISCIIARGE. SAY 050 OR 0'00 MAX. STREAM VELOCITY::

HEADWATER COMPUTATION "CULVERT z
1-)-:i

DESCRIPTION INLET CONT. OUTLET CONTROL HW=H + ho -LSo
oJ J ..,!:

° SIZE ~ x ..JU COST COMMENTS... 0
tHV dc+D ... ::>..J

(EN TRANCE TYPE) HW Ke H de TW ho LSo HW z ow
° >D 2 u

f3 \) x W / IN I"J ~ \
11~ ~'X~

I
/.3(" y.o5 (.75 1-·7 0·5 3.QS ~O~

w""LLS .s- t·Y 1,·1 /.7C:,

Iq1..- '/1 /,s0 ~.SO .S 1.1 s' 1{,$ 2·01; 3·37 3.,{ 0·5 5.01- S.OS
--

--

--

----

SUMMARY 8 RECO MM ENDA TI ONS: DIP 1'-\ RQf\D IvI \/5 r Cr...(lJ~. y ll38- I q"L = "V-lG "Fs e I MI\X

L-:. ~ 0:-
LI..! G ~ y't. I rr' S~'1 /0;) F'r (A.Ji.sT 01' Wft./ Il.6..lf9· 0
- 7),-

ell ¥'l- '2.6'(,)



- - - - - - - - - - - - - - -,- - - ----
-~--------"""""""_.---
:::::....-:::: CARTER ASSOCIATES. INC.

SOUO IJ. 10,,,5'01[1. SUII' 300. r"OIN'X.I\Z 6S018

DESIGNER: tfJ11vRPpr

DATE: .;-/o-fJtl
HYDROLOGIC AND CHANNEL INFORMATION SKETCH

STATION:

/.5
Z·O

_, EL.~ ::

AlL--/£-------~ _l
EL.3C.')/r---:~~o-:::~:...:.~~~I=------.1 T TW

.....-........- EL.2b.J

(
0," DESIGN DISCtlArlGE. SAY 94 <rIV ) MEAN STREAM VELOCITY = _
°2 " CHECK DISCtlARGE. SAY~ OR 0100 MAX. STREAM VELOCITY=

°'0=
O2 =

COMMENTSCOST

t·7 0, S' 3·95 y.Qf3{.s-

tlW
o

HEADWA TE R COM PUTATION li
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