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1.0 INTRODUCTION 

This report presents the results of Dames h Moore's Phase I 

hydrologic analysis of the upslope portions of the Buckeye watershed in 

western Maricopa County, Arizona. This work was completed under the terms 

of contract number FCD 88-63 between the Flood Control District (FCD) of 

Maricopa County and Dames & Moore. Phase I1 of this project will consist of 

dam-break analysis for the three Buckeye Floodwater Retarding Structures 

(FRSs) and will be submitted under separate cover. 

1.1 OBJECTIVES AND SCOPE OF WORK 

The objectives and scope of work for this project are identified 

below. 

1.1.1 Objectives 

The objectives of this project were to complete sufficient 

hydrologic analysis of the three existing Buckeye FRSs to: 

o Develop inflow hydrographs for use in dam break analysis. 

o Develop outflow hydrographs from principal and emergency 
spillways for specified events. 

o Determine the adequacy of each FRS to protect the downstream 
watershed from the specified events. 

1.1.2 Scope of Work 

The scope of work for this project was negotiated between the FCD 

and Dames & Moore. The final scope of work is dated September 25, 1989 and 

is attached to and a part of the contract (Dames & Moore 1989). The scope 

of work is not repeated herein. 



1.2 DESCRIPTION OF EXISTING FACILITIES 

The three Buckeye FRSs are generally described below: 

STRUCTURE: Buckeye FRS \I1 (AZ No. 7-42) 
LOCATION: TIN, R4W, SEC 6-10, 14, 15, TIN, R5W, SEC 1-3, 12; 

T2N, R5W, SEC 34, 35 
SIZE CLASSIFICATION: Medium 
HAZARD CLASSIFICATION: High 
INFLOW DESIGN FLOOD MAGNITUDE: PMF 

STRUCTURE: Buckeye FRS #2 (AZ No. 7-44) 
LOCATION: TIN, R3W, SEC 7-10; TIN, R4W, SEC 13, 14 
SIZE CLASSIFICATION: Medium 
HAZARD CLASSIFICATION: High 
INFLOW DESIGN FLOOD MAGNITUDE: PMF 

STRUCTURE: Buckeye FRS #3 (AZ No. 7-45) 
LOCATION: TIN, R3W, SEC 2, 3, 10; TZN, R3W, SEC 36 
SIZE CLASSIFICATION: Medium 
HAZARD CLASSIFICATION: High 
INFLOW DESIGN FLOOD MAGNITUDE: PMF 

The general locations of these three FRSs are shown on Figure 1. 

More specific information on the location of the three FRSs is presented on 

Figure 2. 

The three FRSs were designed and constructed by the Soil 

Conservation Service of the U.S. Department of Agriculture. The intended 

purpose of the three FRSs was to protect the lower portions of the Buckeye 

watershed area from excessive and potentially damaging surface water flows 

from the upslope portions of the watershed. The structures were designed to 

detain runoff from storms up to and including the storm with a one percent 

exceedance level (the 100-year event). The three FRSs were designed to 

function as a single system with the detained flows cascading west to 

eventual outfall to the Hassayampa River. Ungated low level outlets serve 

as principal spillways releasing runoff to the west (see Figure 2). Free 

surface emergency spillways were provided for each FRS to provide controlled 

discharge for storms in excess of the 100-year event. Emergency spillway 

discharges do not cascade to other FRSs but flow generally to the south 

toward the Gila River floodplain. Selected engineering design data for the 

three FRSs are presented in Table 1-1. 





Table 1.1 

SELECTED ENGINEERING DESIGN DATA 
FOR BUCKEYE FRS SYSTEM 

FRS Identification 
Units Buckeye i/1 Buckeye #2 Buckeye #3 

Embankment 
Length 
Maximum Height 
Crest Elevation 

Miles 7.0 2.3 3.0 
Feet 48 2 6 34 
Feet 1088.0a 1117.0 1170.0 

Principal Spillway 
Conduit Diameter Inches 60 48 30 

Emergency Spillway 
Crest Width 
Crest Elevation 

Feet 800 350 400 
Feet 1079.8 1111.2 1163.2 

Reservoir 
Surface Area 
@ E. Spillway Crest Acres 1137 150 180 
@ Dam Crest Acres 1952 235 335 

Storage Volume 
@ E. Spillway Crest Acre Feet 8200 780 920 
@ Dam Crest Acre Feet 19024 1920 2786 

a Buckeye FRS 81 embankment crest includes a 5580-foot-long level section at 
elevation 1088.0 feet, a 31,500-foot-long level section at elevation 
1089.5 feet and a 600-foot-long sloping transition section between the two 
level sections. 

Ref: Arizona Water Commission 1979, a, b 



2.0  HYDROLOGIC ANALYSIS 

The hydrologic analysis completed for this project was oriented at 

meeting all of the project objectives. It involved review of aerial photo- 

graphs, maps, reports and construction drawings for the structures, a site 

visit and engineering analysis. The U.S. Army Corps of Engineers computer 

program Flood Hydrograph Package (HEC-1) was used to develop the inflow 

hydrographs and route the hydrographs through the reservoirs (USACOE 1985). 

A description of each step of this process is presented below. 

2.1  DESCRIPTION OF STUDY AREA 

The study area defined for this hydrologic analysis includes only 

that portion of the Buckeye watershed which is tributary to the Buckeye FRS 
*w7 

system (see Figure 2%. The study area includes a total of about 90 square 

miles located on the south and west flanks of the White Tank Mountains west 

of the Phoenix metropolitan area (see Figure 1). There is very little 

development in the study area and the ground varies from steep, rocky 

mountain slopes to the flatter alluvial areas at the lower elevations. The 

area is arid with sparse vegetation and creosotebrush association ground 

cover. A recent addition to the study area is the completion of the Sun 

Valley Parkway. This new road extends generally north-south across the 

study area on an alignment with Palo Verde Road. A new drainage channel 

extends north from the Buckeye FRS # l  reservoir area a distance of about 2.3 

miles along the east side of the Sun Valley Parkway (see Figure 2). This 

channel is shotcrete lined and apparently intended to intercept surface 

flows and divert them south to the FRS system. A new box culvert was 

reportedly installed under the Sun Valley Parkway near the FRS system to 

allow detained runoff to flow under the parkway without overtopping the 

parkway. Analysis of this channel and box culvert was not in the scope of 

work for this project. 

Drainage is generally to the south or west away from the mountains. 

The Hassayampa River is aligned generally south to north just west of the 

Buckeye FRS #l emergency spillway. The Hassayampa River outfalls to the 

Gila River about nine miles south of the west end of Buckeye FRS # 1 .  



The Gila River is aligned generally east to west and from six to nine miles 

south of the Buckeye FRS system. 

The areas downslope of the Buckeye FRS system include significant 

areas of irrigation and both the Roosevelt and Buckeye canals. This down- 

slope area also includes the town of Buckeye, the community of Palo Verde 

and one alignment of the Southern Pacific Railway system. The Interstate-10 

freeway is located just downslope of the Buckeye FRS system (see Figure 2). 

2.2 HEC-1 MODELING APPROACH 

The hydrologic and hydraulic modeling of the Buckeye watershed and 

the FRSs was completed using the U.S. Army Corps of Engineers computer 

program (HEC-1) Flood Hydrograph Package (USACOE 1985). Dames & Moore's 
/ 

copy of the program is dated June 1988Y Schematic diagrams of the HEC-1 

modeling for the three FRSs are presented on Figures 3-5 (see also 

Figure 2 ) .  

2.3 PRECIPITATION DEVELOPMENT 

The hypothetical 100-year storm, the general storm probable maximum ,>,.if' 

precipitation (PMP), and the local storm PMP were developed for the study 

area. Durations for these storm events were 24-, 6-, and 72-hours, 

respectively. A single rainfall sequence was used to cover the entire 

tributary area for each storm event. 

The 100-year 24-hour storm was derived from the NOAA Atlas I1 

(NOAA 1973). The 6-hour local and the 72-hour general storm PMPs were 

developed using HMR-49 (NOAA 1971). 

The rainfall depths for each hypothetical storm are presented in 

Table 2.1. Precipitation depths during the peak six hours of the general 

PMP and during the peak 15 minutes of the local PMP were estimated from a 

smooth fit curve. 
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SCHEMATIC OF FRS #3 
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Storm 
Duration 

5 min. 
10 min. 
15 min. 
30 min. 

1 hr. 
2 hr. 
3 hr. 
6 hr. 
12 hr. 
24 hr. 
48 hr. 
72 hr. 

Table 2.1 

PRECIPITATION DEPTHS FOR DESIGN STORMS 

24-Hour 
100-Year 
Storm 

0.7 
1.1 
1.3 
1.8 
2.3 
2.7 
2.8 
3.2 
3.7 
4.2 -- 
-- 

6-Hour 
Local 
PMP 

3.1 
4.9 
6.2 
8.3 
10.0 
11.8 
12.8 
14.3 -- 
-- 
-- 
-- 

72-Hour 
General 

PMP 

,; 2.4 DRAINAGE AREA AND SUB-BASIN DELINEATION 

The drainage areas for each FRS and sub-basins within these 

drainage areas were delineated using 1-inch = 2000 feet, 20 foot contour 

interval, topographic maps (see map reference on Figure 2). Area estimates 

were made using a LASICO Auto-Scaler planimeter model number L-1250 S-1. 

The drainage areas are presented in Table 2.2 of this report. 



Table 2.2 

HEC-1 MODELING PARAMETERS 

Area CN Tc 
Dam Sub Basin (square miles) AMC I1 

T~ 
AMC I11 (hours) (hours) 

FRS //1 CP1-la 
CP1-2 
CP1-3 
CP1-4 
CP1-5 
CP1-6 
CP1-7 
CP1-8 
CP1-9 

Total 

FRS //2 CP2-1 1.95 83 93 0.53 0.32 
CP2-2 2.46 8 2 92 0.94 0.56 
CP2-3 1.39 8 2 9 2 0.55 0.33 - 

Total 5.80 

FRS /I3 CP3-1 1.42 86 94 0.28 0.17 
CP3-2 2.38 87 9 5 0.38 0.23 
CP3-3 2.61 84 93 0.80 0.48 
CP3-4 2.29 83 93 1.39 0.83 - 

Total 8.70 

a CP1-1 is located upslope of Floodway #2. 

2.5 CURVE NUMBER SELECTION 

The Soil Conservation Service (SCS) curve numbers (CNs) for soil- 

cover complexes occurring within the study area were selected based on the 

TR-55 (SCS 1986) suggested curve numbers for pasture or range land. TR-55 

also lists suggested curve numbers for areas covered predominately by desert 

shurubs; however, Dames & Moore elected to use the slightly higher CNs ev 
listed for pasture or range land. The higher values were selected due to 

the steep slopes and large areas consisting of soil complexes classified as 

hydrologic soil group D in the mountainous sections of the study area. The 

CNs selected for antecedent moisture condition I1 (AMC 11) are 68, 79, 86, 

and 89 for hydrologic soil groups A, B, C and D, respectively. 



A weighted CN for each sub-basin was estimated using an area- 

weighted method of calculation: 

where, CN = Weighted sub-basin CNs 
Ai% = Percentage of total sub-basin area represented by soils of a 

hydrologic group. 
CNi = CN selected for soils of a hydrologic group (AMc 11). 

Soils within the study area were hydrologically classified using 

SCS soil survey maps (SCS 1977 and 1986a). The boundaries and hydrologic 

group classification for soils within the study area are presented on 

Figure 2. Weighted CNs developed for each sub-basin are listed in 

Table 2.2. Weighted CNs for AMC I11 were selected using SCS National 

Engineering Handbook, Section 4, Hydrology and were based on the CNs for AMC 

11 (SCS 1972). 

2.6 TIME OF CONCENTRATION AND TIME TO PEAK ESTIMATION 

The time of concentration (Tc) for each sub-basin was evaluated 

using four different methods: 

1. Empirical Method (USBR 1973) 
2. Upland Method (SCS 1975) 
3. Curve Number Method (SCS 1975) 
4. Manning Equation 

Method 1, the empirical method, approximates Tc for a basin based 

on the length of the longest hydraulic reach and the elevation difference 

between the beginning and the end of the reach: 

where, Tc = time of concentration (in hours), 
L = length of the longest hydraulic reach (in miles), and 
H = elevation difference associated with L (in feet). 



Method 2, the upland method for estimating Tc, is similar to method 

4 except that the velocity of flow is selected from Figure 15.2 (SCS 1975) 

based on the average slope and type of soil cover through a reach. 

Method 3, the curve number method for estimating Tc for a basin, 

uses the average slope and the weighted curve number for the basin to 

estimate the lag time in hours. Using parameters stated, the basin's lag 

time is selected from Figure 15.3 (SCS 1975) and the following equation is 

used to approximate Tc: 

where, Tc = time of concentration (in hours), and 
L = lag time (in hours) 

Times of concentration for the sub-basins based on method 4 were 

evaluated using the following procedures: 

1. Select the hydraulically longest watercourse from the point of 
interest to the upslope boundary of the sub-basin. 

2. Divide the watercourse into reaches such that the slope along 
each reach is fairly constant. 

3. Estimate an average velocity of flow through each reach using 
the Manning equation: 

where, V = average velocity of flow through reach (in feet per 
second), 

n = Manning n (assumed to be 0.040 for this study), 
R = hydraulic radius of the channel, and 
S = the average slope of that reach (in feetlfeet). 



4. Estimate the travel time of the flow through each reach L using 
the following equation: 

where, Tt = travel time (in hours) 
L = length of reach (in feet), and 
V = average flow velocity in the reach (in feet per 

second). 

5. Estimate the time of concentration (Tc) in hours, for the 
sub-basin of interest as being: 

Times of concentration estimated by the Manning Equation, method 4, 

were selected as most representative of the study area based on the site 

visit, a review of soils information, and engineering judgment. The times 

of concentration for each sub-basin were developed using the four methods 

described above and are presented in Dames & Moore's calucations bound 

separately. Only the times of concentration developed using method 4 are 

presented in Table 2.2. 

To estimate the time to peak (Tp) for a basin, Dames & Moore 

assumed that Tp was sixty percent of Tc: 

The estimated times to peak for the sub-basins are presented in Table 2.2. 

2.7 CHANNEL ROUTING PARAMETERS 

The routing of developed hydrographs through downslope reaches to a 

control point (CP) was completed using one of two methods. The first 

routing method for reaches one mile or less in length was a lagging of the 

hydrograph for time to travel through the reach. The second routing method 

used for reaches greater than one mile in length was the Muskingum method 

(USACOE 1985) which computes outflow from a reach using the following 

equations: 



QOUen I (CA - CB) Qinn-1 + (1 - CA) QOutn-l + (CB)  Qinn 

where, 

n = routing period, 
Qin = inflow rate to reach for the routing period N (in cubic feet 

per second), 
Qout = outflow rate to reach for the routing period N (in cubic 

feet per second), 
t = time interval of routing period (in hours), 
K = storage constant (approximately equal to the travel time 

through the reach), and 
X = the Muskingum weighting factor (dimensionless) for the reach 

0.0 5 X - < 0.5). 

The storage constant K was approximated using method 4 for 

calculating Tc and was assumed equal to Tc. The Muskingum weighting factor 

X was selected to be 0.40 based on a review of references, the site visit 

and engineering judgment (Barfield and Warner 1981, Chow 1959, Linsley 

et. al. 1982). The routing parameters used and the reaches that the 

hydrographs were routed through are presented in Table 2.3. 

Table 2.3 

HYDROGRAPH ROUTING PARAMETERS 

Reach Distance Routing Lag Time Muskingum Parameters 
From To (miles) Method (minutes) X K 

CP1-4 CP1-5 3.4 Muskingum -- 0.40 1.69 
CP1-6 CP1-9 5.9 Muskingum -- 0.40 2.77 
CP1-7 CP1-9 6.9 Muskingum -- 0.40 3.22 
CP1-8 CP1-9 8.0 Muskingum -- 0.40 3.77 
CP3-1 CP3-2 1.0 Lagged 15 
CP3-2 CP3-3 2.5 Muskingum -- 0.40 0.75 

To ensure numerical stability of the calculations performed by the 

Muskingum routing subroutine used in the HEC-1 computer program, reaches 

were further divided into subreaches. The number of subreaches used was 

based on storm duration and the time interval selected for the HEC-1 

modelling of each storm. 



2.8 REVIEW OF RESERVOIR AREA AND VOLUME VERSUS ELEVATION DATA 

Dames & Moore reviewed the capacity charts shown on the design 

drawings for FRS #1 (Sheet 2), FRS #2 (Sheet 29), and FRS 113 (Sheet 3) 

(SCS 1971 and 1972). To initiate this review, Dames & Moore assumed that 

the drawings for each FRS structure accurately represent the as-built 

structures and reservoirs as they are today. Reservoir water surface areas 

were developed from the 4-foot interval contours shown on the plan views of 

the construction drawings for each FRS using a LASCIO planimeter. The 

storage volume at each respective water surface elevation was then 

approximated using the average end area method. The results of Dames & 

Moore's derived storage volume versus water surface elevation relationships 

for each of the three FRSs closely approximated the curves shown on the 

capacity charts. 

Two discrepancies, however, were discovered on the capacity chart 

presented on the construction drawings for FRS 113. First, the capacity 

chart has a heading for elevation and surface area but does not have a 

heading for storage volume. The bottom axis on the chart is titled "Storage 

Area in Feet" (SCS 1972). Dames & Moore assumes that the axis would be more 

correctly titled "Storage Volume in Acre-Feet". The second discrepancy on 

the capacity chart is the called out reservoir storage volume of 920 

acre-feet at the emergency spillway crest elevation of 1163.2 feet. The 

spillway crest elevation appears to have been plotted at 1162.2 feet and 

then mislabeled as 1163.2 feet. Dames & Moore reads the reservoir storage 

volume at the correct emergency spillway crest elevation of 1163.2 feet on 

this chart as 1220 acre-feet. 

Except for the stated discrepancies, Dames & Moore found that the 

information given on the capacity charts was accurate enough to represent 

the reservoir surface area and volume versus elevation data used in the 

HEC-1 computer models. It is noted that the topography shown on the 

construction drawings represents pre-construction contours and does not 

allow for construction borrow areas or reservoir sedimentation. Input data 

for the models were obtained for each reservoir by scaling off the area and 



volume for selected elevations from the respective curves shown on the 
capacity charts for each FRS. 

2.9 RESERVOIR ROUTING 

An inflow hydrograph was routed through a reservoir by assuming 

that: 

o Principal spillways were clogged and no flow could pass through 
them (Dames & Moore 1989a). 

o All reservoirs are empty prior to the start of a storm event. 

o The dams would maintain their structural integrity during an 
overtopping event. 

o The relationship between a reservoir's water surface elevation 
and outflow through an emergency spillway or over the dam's 
crest could be approximated by the weir equation. 

The weir equation for approximating outflow from a reservoir is: 

where, Q = outflow (in cubic feet per second), 
C = weir coefficient of discharge, 
L = the length of the weir perpendicular to the flow (in feet), 
H = the difference between the reservoir mean water surface 

elevation and the crest elevation for the weir (in feet), and 
x = the exponent of head. 

The exponent of head (x), used in the weir equation is typically 

1.5, and this value was assigned to x for modeling purposes (USACOE 1985). 

The other modelling parameters used in the weir equation are listed in Table 

2.4. 



Table 2.4 

RESERVOIR ROUTING PARAMETERS 

Coefficient 
Crest Length of Exponent 
Elevation L Discharge of Head 

Structure (feet) (feet) C x 

FRS # I  

Emergency Spillway 1079.8 800 2.7 1.5 
Dam overtopping 
Sta. 555+00 to 873+00 1089.5 31,800 2.7 1.5 
Sta. 873+00 to 931+80 1088.0 5,880 2.7 1.5 

FRS i /2 

Emergency Spillway 1111.2 350 2.7 1.5 
Dam overtopping 1117.0 9,45Sa 2.7 1.5 

FRS #3 

Emergency Spillway 1163.2 400 2.5b 1.5 
Dam overtopping 1170.0 16,851 2.7 1.5 

Notes : 

a The total embankment length is 12,1052 feet. The crest elevation begins 
at 1131.58 and then slopes downward for 2,650 feet to a crest elevation of 
1117.0 feet. The sloping section of the embankment was not included for 
modelling purposes. 

b The coefficient of discharge was reduced by 0.2 to account for head losses 
in the 750-foot-long approach channel. 



3.0 RESULTS OF HYDROLOGIC ANALYSIS 

The r e s u l t s  of t h e  h y d r o l o g i c  a n a l y s i s  f o r  t h e  Buckeye FRS sys tem 

a r e  p r e s e n t e d  h e r e i n .  The t h r e e  o b j e c t i v e s  f o r  t h i s  phase  of t h e  p r o j e c t  

a r e  l i s t e d  i n  S e c t i o n  1.1.1 of  t h i s  r e p o r t .  Each of  t h e  t h r e e  o b j e c t i v e s  i s  

d i s c u s s e d  below. 

o  The i n f l o w  hydrographs  f o r  each  of t h e  t h r e e  FRSs and f o r  each  
of  t h e  100-year, 6-hour PMP and 72-hour PMP a r e  summarized i n  
Tab le  3.1 and p r e s e n t e d  i n  d e t a i l  i n  t h e  HEC-1 p r i n t o u t s  i n  t h e  
appendix.  

o  The o u t f l o w  hydrographs  f o r  each  of t h e  t h r e e  FRSs and t h e  
s e l e c t e d  s t o r m s  a r e  a l s o  summarized i n  Tab le  3.1 and p r e s e n t e d  
i n  d e t a i l  i n  t h e  HEC-1 p r i n t o u t s  i n  t h e  appendix.  It i s  no ted  
t h a t  t h e  100-year s t o r m  e s s e n t i a l l y  is f u l l y  d e t a i n e d  by t h e  
t h r e e  FRSs and t h a t  some of t h e  PMP e v e n t s  o v e r t o p  some of t h e  
FRSs, and i n  t h e s e  c a s e s ,  t h e  o u t f l o w  hydrographs  i n c l u d e  a  
combined emergency s p i l l w a y  and dam o v e r t o p p i n g  hydrograph.  No 
p r i n c i p a l  s p i l l w a y  o u t f l o w  hydrographs a r e  p r e s e n t e d  because  t h e  
FCD r e q u e s t e d  t h a t  t h e  p r i n c i p a l  s p i l l w a y s  be assumed comple te ly  
plugged f o r  t h e  HEC-1 modeling. 

o  The adequacy of t h e  t h r e e  FRSs t o  p r o t e c t  t h e  downslope 
wa te r shed  i s  a l s o  p r e s e n t e d  i n  Table  3.1. A s  can  be s e e n  i n  t h e  
t a b l e ,  each FRS i s  c a p a b l e  of f u l l y  d e t a i n i n g  t h e  runof f  from a  
100-year e v e n t  ( w i t h  a n  a c c u r a c y  of abou t  s i x  p e r c e n t ) .  FRSs #2 
and a 3  can  pass  t h e  r e s e r v o i r - r o u t e d  72-hour PMF th rough  t h e  
emergency s p i l l w a y  w i t h o u t  dam o v e r t o p p i n g ,  b u t  w i t h  minimum 
f r e e b o a r d s  of 1.6 and 2.0 f e e t ,  r e s p e c t i v e l y .  FRS # l  can  p a s s  
o n l y  76 p e r c e n t  of  t h e  r e s e r v o i r - r o u t e d  72-hour PMF through t h e  
emergency s p i l l w a y  w i t h o u t  dam over topping.  Between 37 and 49 
p e r c e n t  of t h e  r e s e r v o i r - r o u t e d  6-hour PMF can  be passed through 
t h e  FRS emergency s p i l l w a y s  w i t h o u t  dam over topping.  
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. 1 2  K K  C P 1 - 2  - OEUELDP HYDRULRRPH FOR C P I - 2  
e 

' PERK FLOU T I H E  NRXIHUH RUERRGE FLOU 
( C F S ) '  (HR)  6-HR 24-HR 72-HR 24.92-HR ....... . . . . .  . . . . .  Ii-~' I(T,; T 2 1 8  3- .~  cc~r s ,  49.; - -  ..-*.69.; .. ~ 

1 6 2 1 -  ~ -~ 
~. .- .- 

1 8 2 .  ::: ( I N C H E S )  2 . 1 7 1  2 . 5 2 8  2 . 5 2 8  2 . 5 2 8  
( R C - F T )  3 2 2 .  . . . . .  -~ ........ ~. 315 .  . . 3 7 5 .  3 7 5 .  

. ~~~.~ 

I.. 
! 
1 '  : S U ~ B B R S I I - R U N O F F  D R l R  

.).l 
I ' ,  

1 3  BR SUBBHSIB C H R R R C l E K I S T l C S  . . 
TRRER 7 . 1 0  SUBBHSl f l  RRLH 

..! C U I U L R I I U E  ARER = 2 . 7 8  SO H I  
i-. . - . . . . . . . . . . . . . . . .  ... .  I!: ~ ~ ~ ~ - ~ ~ .. ~ ~~. ~ ~ ~ 

a::: 
I..! .>.. _ 

..I... ... ... ... ... ... ......... . . I ' . . .c . . . l .  -.. ..- .re Ilf .f. I.. I.. f e e  I.. L.. f.. .-a ... ..- -.. .*. .-. ai::L- .. , 
. . . . .  . . . . a ' c m * * T - ~ s s  ..... 

:: 

1: 



9 PH D E P l H S  FOR I - P E R C E n l  H Y P U I H E T I C H L  S IORH . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  ..... HYDRO-3% 1 P - . 4 0  T P - 4 9  ........... ............. 
5 - H I n  1 5 - H I n  6 0 - N I l i  2-HR 3 - H R  6-HR 1 2 - H R  24-HR 2-DRY ( -DRY 7-DRY 1 0 - D R Y  

. 7 0  1 .30  2 . 3 0  2 . 7 0  2 . 8 0  3 . 2 0  3 . 7 0  4 . 2 0  .oo .oo - 0 0  .oo 

. 1 4  LS SCS LOSS RRTE - _  

: ,  

-- 
S f R r  ' ' 4  I N I T I A L  R B S I R R C l I O n  

.,I CRUHBR 8 1 . 0 0  CURUE NUn8ER 
I R T I H P  .OO PERCEII !  INPERVIOUS RRER , ...... . . . .  
.., 

1 5  UD SCS D I l l E N S I O N l E S S  UNITGRRPH , , .  
.... 1kRG 1.11 l R 6  ~- . . -.. - - - ., ..... . . . . . - - - . .  ... 1:: 

.., 1"  
... .. --~. ~ ~ . . .  . . .  . . . . . . . . . .  . ~. 

,.. U N I T  HYDROGRRPH 
6 9  END-OF-PERIOD ORDINRTES 

1.: 
1 8 3 .  314 .  5 3 8 .  7 8 7 .  1 0 8 6 .  1 4 3 7 .  1 6 4 6 .  2 2 1 0 .  2 5 1 9 .  . . i',, 

. . .  65 .  . 15G7--- ..-28.321 . 2 9 6 1 .  2 9 7 4 :  2 9 5 3 .  2 8 4 5 .  2 7 0 7 .  2 5 5 5 .  2 3 8 3 .  2 1 8 2 .  I .  
1 9 5 5 .  1 6 9 7 .  1 4 7 6 .  1 2 9 4 .  1 1 4 5 .  1 0 1 6 .  9 0 3 .  8 0 6 .  7 2 7 .  6 4 8 .  !-I 

2 8 4 .  2 5 2 .  222 .  1 9 8 .  . . . .  5 7 8 .  5 1 3 .  4 4 9 .  402 .  3 5 9 .  . . .  
3 1 6 .  

i f ~ - - - 1 5 ~  1 3 9 .  1 2 3 .  1 1 0 .  9 8 .  8 6 .  78. 6 9 .  6 1 .  
. ! 

54. 4 8 .  43.  38. 31.  ' 3 1 .  2 8 .  2 6 .  2 3 .  2 1 .  /I 1 " ;  
1 8 .  1 3 .  11. 9.  7 .  ......... 5 .  2 .  0. 

~. - - 15 - , . . ~  - 
I .  ... .a - ... .a. ... 

. .... ,--. ~ ~ 

HYOUOGRRPH RT STRTIOt l  C P 1 - 2  ... 
, , 

, .. -... I O T A 1  .. RRINFRLL = 4 . 1 6 ,  TOTAL LOSS = 1 . 9 0 ,  l O T R L  EXCESS = 2 . 2 6  ~ .. ~- 
. .  , .. 

, PERK FLOY 1 IN€ HRXIHUn AUERRGE F L D Y  
I,! + . ~ ~ > ~ - - ~ H ~ )  - - ...... 6 - H e  2 4 - n ~  72-HR 24.,92-HR 
,.., 4 1 8 7 .  1 3 . 2 5  ( C F S )  1 4 6 5 .  4 2 8 .  1 1 2 .  4 1 2 .  . ; .. ( I i l C H E S )  1 . 9 1 8  2 . 2 4 1  2 . 2 4 1  2 . 2 4 1  
, ,. . . . . . . . .  726 .  ... 8 4 9 .  8 4 9 .  8 4 9 .  

... 

. .~ - - ~  . 
F I.. 

I.. 

\ .. CUHULRTIUE RRER = 7 . 1 0  S O  H I  

. ~-~.. - 

.. ,r 
1. ~- ... e~----- * --'a. . .  ~. . ~ 

: j ..... ...... 
. 1 6 K K  C P I - 3  A DEUELOP HYDROGRAPH FOR C P I - J  



DEPTHS FOR 1-PERCCNI  H Y P O T H E I I C R L  STORH 9 P H  ..... HYDRO-35 ...... ............... I P - 4 0  ............... ........... T P - 4 9  ........... 
~ ...... ~ ~. 

5 - H I N  1 5 - I I N  6 0 - H I H  2-HR 3-HR 6-HR 1 2 - H R  24-HR 2-DRY 4-DRY 7-DRY 10-DRY 
.70  1.30 2 . 3 0  2 . 7 0  2 .80  3 . 2 0  3 . 7 0  4.20 .OO - 0 0  .oo .oo : e 

8 .  
~~ . . ~ - .  . ~~ - ~~ - 

SIORH RRER = 1 9 . 3 2  . , :. 
SCS LOSS RRTE ~ . . ~ ~ . . .. ~ . .  

STRIL 4  ~ n i r i f l ~  RBSIRRCIIO~ 
. c q u n e ~  8 2 . 0 0  CURUE N U I 8 E R  :: • 

.M _eESW B!PERuX4US A R S R  1.L ~- . ~~ . . 

SCS D I l E n S I O N L E S S  Ul t ITGRf lPH 
TLR6 >.05CR6 . ~. ~ ~~ . . . 

..a 

~~ u n I l  H Y O R O G R R P H  

* j .  / 1 2 6  END-OF-PERIOD O R D I N R I E S  
,,. . .~ ~~ ~ 5 3 .  1 0 6 .  ~~~ ~ 1 9 2 . .  315:. .. . 4 3 9 ,  5 9 6 :  ~~ 1 5 4 .  

!..I---~ 1 6 3 4 .  1 9 1 5 .  2 2 1 8 .  2 5 5 2 .  2 8 8 7 .  3 1 7 5 .  3 4 5 1 .  
0;-  4 2 1 7 .  4 3 2 3 .  4 4 0 2 .  4 4 1 9 .  4 4 3 7 .  4 4 2 1 .  4 4 0 9 .  

, .li  ~- - 40% 3 9 1 6 .  3189. - -  1648, .. 1507 :  3 3 4 2 .  3 1 6 6 .  
!. 2 3 7 3 .  2 1 9 7 .  2 0 2 7 .  1 9 0 4 .  1 7 8 1 .  1 6 6 8 .  1 5 6 2 .  

.,", 1 2 0 1 .  1 1 4 3 .  1 0 7 9 .  1 0 1 5 .  9 5 0 .  8 9 2 .  8 3 9 .  
6 3 6 .  6 0 1 .  . . 5 6 6 : .  ~ 5 3 1 ,  ~. 4 9 5 : ~  4 6 4 .  4 3 7 .  
3 3 4 .  3 1 5 .  2 9 6 .  276 .  2 5 7 .  2 4 0 .  2 2 7 .  

.. 1 1 5 .  1 6 5 .  1 5 5 .  1 4 6 .  1 3 6 .  1 2 7 .  1 2 0 .  
,., 9 2 .  8 7 .  8 2 .  7 6 .  ? 66 .  6 1 . ~ .  
... 49.  46.  4 4 .  4 2 .  4 0 .  3 8 .  3 6 .  

ei.. 2 7 .  2 5 .  2 3 .  2 1 .  2 0 .  1 8 .  1 6 .  
. .. .. . . 9 .  . - - ~ ~- ~ ~~ 

7 .  5 - 4 .  2 .  0 .  
: ., *',. ... ... e.. ... -. . 

~ ~ 
. ~. ~~- ~ ~~ ~- - - -~ . .~ . 

,..! H Y O R ~ G R R P H  R i  Sidr ion CPI-3 

, ,. "" 
. ~ R L  .RR!~_FA_LL: - L ~ ~ L ~ ~  role! = l , s l ,  r u r f l l  E X C E S S  5 2 . 2 9  

, ., 

. PERK F l O U  I I H E  HRXIIUH HUERHGE F L U U  
I LCFI~..-~ -. .. . "!!K ~ ~~. ?!-nu 7 2 - H R  24.32-HR 
4 

," i  6 9 3 1 .  1 4 . 2 5  ( C F S )  3 8 1 1 .  1 1 6 1 .  1 1 1 9 .  1 1 1 9 .  
@!..I ( I N C H E S )  1 . 8 3 4  2 . 2 3 6  2 . 2 3 6  2 . 2 3 6  

:., ,-.. . . . LAfrFIl l G 9 .  2 3 0 4 .  2 3 0 4 .  2 3 0 4 .  

\ : . I  

.- I:: I,, 

. . -. - - - 1;; 

: 1 qi, C U H U L R I I U E  FIRER = 1 9 . 3 2  SO H I  il j. , , ,  . .  ~ - ~ -  . - .4 *.,, :: 
~ . -~ .. .. ... . 

i .. ... ..i ... ..* 1.. ... ..I r.. t l r  r r .  1.. .^. r . .  + + r  rt. ... ... ... ..- --. .t. * . I  r.t ... ..* ... i.. r.. I.. I.. 

... 1 :: 
~ --..-.-....... ~ 

.I:.! 2 0  K K  ^ C P L - 3 R  * C O H B I t i l  HYoKilGRHPtIb C P I I ,  C P I - 2 ,  H l l l l  C P 1 3  ( C P l J H j  :: 
I.. . 

* 
u 

* 



HYOROGRRPH CONBINRTIUN 
ICOMP 3  NUHBER OF H Y D R U G R R P H S  1 0  COHBINE 

--. mr--...-TTm -. ............... : 1 HRXIMUH RUERRGE FLOU ~ - -  
~ ' '  

( C F S )  (HR) 6-HR 24-HR 72-HR 2 4 . 9 2 - H R  
1 0 6 6 9 .  1 3 . 5 0  ( c f s )  5 8 7 9 .  1 7 7 8 .  1 1 1 3 .  ....... 

1 7 1 3 .  
( I H C H E S r -  ~ 1 . 8 7 2  - 2 . 2 6 5  2 . 2 6 5  2 . 2 6 5  

I ( R C - F T )  2 9 1 5 .  3 5 2 7 .  3 5 2 7 .  3 5 2 7 .  
I "  

j .............. 
... . - . -  . -~ -- -~ . - . ~ 

,.. 
2 2  K K  e C P 1 - 4  DEUELOP HYOROGRRPH FOR C P 1 - 4  . 

2 3  Bf l  SUBBRSIN CHRRRCTERISI ICS 1:: , TARER 8 . 3 8  SUBBRSIN . . RRER .. 

!..i.-_ FR . .  ....... 
I..! D E P T H S  F O R  1-PERCENT H Y P O I H E T I C R L  SIORH ..................... I ..... HYDRO-35 T P - 4 0  .......................... 1 P - 4 9  ..... 

........ 5 - u r n  IS-nrn 6 0 - n l n  2 - H R  3 - H R  6 - H R  1 2 - H R  2 4 - H R  L - D R Y  I-DRY 7 - O H Y  
1 . :  .TO."- 1 . 3 0  2 . 3 0  2 . 7 0  2 . 8 0  3 . 2 0  3.70 4.20 .OD - 0 0  .oo  

1 ,.. STORH RRER = 8 . 3 8  
. . . .  ....... . . . . . . . . . . .  

, . .  2 4  LS SCS LOSS RRTE 

, ~. .~ 
S I R 1 1  . 4 1  I N I T I R L  R B S l R R C l I O N  

CRUNUR~ 8 3 . 0 0  CURUE NUNBER 
R I I H P  .OO PERCENI IHPERUIOUS RHEH 

- ~ 

25  U U  ' SCS DII(E?iSIOllLESS UNITGRRPH 
.,, TLAG 1 . 4 8  LRG 

...... 
1 0 -  DHY 

.oo 



HYOROGR~_PH RJ . I T R I I O N  , C P l - 4  

. TOTAL R R I H F A L L  = 4.16,  TOTAL LOSS = 1 . 7 3 ,  T O l H L  EXCESS = 2 . 4 2  
!.L- - -  ~ ~ ~ 

! . I  PERK FLOU 1 I H E  ~ R X I ~ U ~  H U E R R G E  F L O U  
. , 1 i  ( C F S )  (HR)  6-HR 24-HR 7Z-HR 2 4 . 9 2 - H R  

I,,$ 4 2 4 3 .  1 3 . 6 7  ......... .... 1 8 2 6 .  ' 5 3 8 .  ? l Y .  S l y .  
7 

(CFS)  - 
(IHCHES) 2 .026  2:390 2 . 3 9 0  2 ~ : j g o  

/'. (RC-FT)  9 0 5 .  1 0 6 8 .  1 0 6 8 .  1 0 6 8 .  a,..; 

HYDROGRRPH ROUTING D R l R  -- 
HUSKlH6UH ROUTIN6 

H s T p L  24- !!U?EP PJ s'J8~CR(l.!!E5.. ~ ~ ~ . . . .  
RHSKK 1 . 6 9  HUSKIHGUH K~- -  

0. ,.' X . 4 0  HUSKIUGUH X 

Y;. ... ... .*- 6. .  .. - 
. . .  ............. . ~ ~ 

1."; 
01.. HYDROGRRPH R 1  STRTIOU CP1-4R , 

.......... I . ,-PERK~FLoY. ... 
H n x I n u n  R U E R A G E  F L O U  

1 : :  (CFS)  (HR)  6-HR 24-HR 72-HR 24.92-HR 
4 1 7 9 .  1 5 . 3 3  ..... CCFS! 1 8 2 3 .  5 2 6 .  5 0 7 .  5 0 7 .  I:::.. ( I N C H E S )  

2 . 0 2 2  2 . 3 3 5  2 . 3 3 5  2 . 3 3 5  

a. i (RC-FT)  9 0 4 .  1 0 4 3 .  1 0 4 3 .  1 0 4 3 .  
, 

. ~~ 

~~ ~~. I.. 
~ . ~ 

CUHULRTIUE RRER = 8.38 SO N I  .:, : 
~ ~ ~ ~ ~ ~ 

~ ~~. 
I,', :,-;! -" . ". ". . *" ". "' . .  ." ......... "- "' "' . "' :: .................................... 

.~ .... . .  

.. .............. ! .~ . 

m 



r; 2 8  KK . C P 1 - 5  OEUELOP HYOROGRRPH FUR ( P I - 5  . 
, , 

i. I 
j . !  -- S U B B R S I n  RU!OF.ZORI f l  
, . ' i . ' 2 9  ER S U B B R S I I  CHRRRCIERISTICS 
, , . . ?.--- L f l E d  5 . 4 5  ...................... S U B B A S I I  RREA . 
: ,  / 
1 . 1  P R E C I P I I R T I O I  DRTR i 

, 
:..I 

I . . . . . . . . . . .  ,..I . . . .  - &!ORn P R E P  =. . 5 - 4 5  , 
'.I 
. 1  3 0  LS SCS LOSS RRTE 
(.I ,--~. ..................... .2!.!!T.LL ..--. - 5 3  I N I I I R L  R E S T R ~ C T l U N  

CRUHBR 7 9 . 0 0  CURUE flUHEER 
'.I R I I H P  .OO PERCENT I I P E R U I O U S  RRER 

-~. ... -- .. , 3 1  UD s c f ~ ~ i ~ i t Z ~ s ~ n ~ n i ~ s s u n ~ r ~ ~ k i ~  
TLRG 1 . 3 4  LRG 

U N I T  
8 2  END-OF 

3 6 6 .  
1 8 8 7 .  
1 2 7 8 .  

4 5 6 .  
1 7 1 .  

6 4 .  
24.  

9 .  

... .-. ... ..* .*. 
-.- - ~. - ......... . ... 

/., 
i.,! HYOROGRRPH RT S T R I I O N  C P 1 - 5  

HYDROGRRPH 
PERIOD ORDINATES 

5 0 4 .  6 5 8 .  
1 8 9 9 .  1 9 0 1 .  
1 1 4 0 .  1 0 1 3 .  

4 1 4 .  3 1 6 .  
1 5 4 .  139, 

5 6 .  5 2 .  
2 2 .  2 0 .  

8 .  7. 

............. 
T o T R L ~ ~ ~ I ~ F ~ ~ L  = 4 . 1 7 .  1 0 1 ~ ~  LOSS = 2 . 0 7 .  TOTRL EXCESS = 2 . 1 0  

I..' - .  PERK . ! ! I E ~  ~ ~ HAXIHUH R U E R A G E  F L U U  I . , '  --cEFs j-- 
( H R )  6 - H R  24-HR 12-HR 2 4 . 9 2 - H R  

2 5 0 6 .  1 3 . 5 0  (CFS)  1 0 3 9 .  305 .  2 9 3 .  2 9 3 .  
. ( 1 n c ~ s 1  1 . 7 7 2  z . 0 7 0  2 . 0 7 0  2 . 0 7 0  

( R C - F T )  5 1 5 .  6 0 4 .  6 0 4 .  6 0 4 .  



01.. 
HYOROGRRPH A 1  S I A l I O H  C P I - 5 R  I .I._--.._ _ . . . . . .  I... 

. PEAK FLOU I I N E  HRXIHUN RUERRGE FLOU 
i ,-:--~... (CFS)  15..15 (HR) 7rFSr . 2 ,  6-HR 59: - - ~- 24-HR 7 2 - H R  24.92-HR 

(.g78.;.-.~ - ~ 8 3 1 1 ~  8 0 0 .  8 0 0 .  ,... 
( I H C H E S )  1 . 6 5 5  2 . 2 3 3  2 . 2 3 3  2 .233  J .., 

I R C - F T  I 1 3 6 0 .  1 6 4 7 .  1 6 4 1 .  1 6 4 1 .  

,.. , CUHULATIUE FIRER = 1 3 . 8 3  SO H I  . . 
. . .  8 .............. 

a .  
.&* ... ...~........--.... ...... -.. .-I ... ... ..* 6 . .  ..L L.. ..L ...... .L. I.. ..I i . L  t.. I.. I.. .L. L.. I * .  .L. 

. . 
J .  _ . ~ 

. . ~  ~ . .  ~ ~ - ~.. 

a,-- 
3 4  K K  C P 1 - 6  * OEUELOP HYOROGRHPH ~- FOR C P 1 - 6  ............... .--- . - ~ ~  ~ ' - " -  ~ ......-....... 

S" BBdS n-RUkbFFOAIR 
~~ ~ . ~ . . ~ ~ ~  . . . . . . . . . . . . .  

0, ..' 
3 5  BR SUBBRSIH CHRRRCTERISTICS . ~. . ~~~~. - ............ 

, . R E  5 . 1 3  S U B B R S I ~  R R E R  
0: ... 

P R E C I P I T R I I O H  D R I R  ~ - ~ .  . ....................... . 

DEPTHS FOR 1-PERCCNI  HYPOTHETICRL SIORH . 9 P H  .......................... ..... HYDRO-35 ..................... I P - 4 0  I P - 4 9  ........... . . -. 1i.i 
. ~. - ~ 

~~ -~ 
S : k I R 1 5 ~ H I H 6 0 - n I H  2-HR 3-HR 6-HR 1 2 - H R  2 4 - H R  2 ~ D R Y  4-DRY 7-DRY 1 0 - D R Y  1. 

.70 1 . 3 0  2 . 3 0  2 . 7 0  2 . 8 0  3 . 2 0  3 . 7 0  4 . 2 0  .OO .OO .OO .OO * .. ' '4 
I ,:'..... ...........-........ 

STORH RRER = 5 . 1 3  

. 

.. 36 L S  .,,, . SCS LOSS RRTE ........ 
STRTL '  4  IHITIHL R B S ~ R R C ~ I O ~ ~  

e. C R U ~ ~ R  82 .00  C U R U E  nun0ER 
R T I ~ P  ~ ~ .OO PERCENT IHPERUIOUS RKEH 



U n I l  HVORoGRHPH 
I1  € N O - U F -  PCRIOD ORDINfllES 

... ... ... ... ... i ........ 
~ - -. ...... 

HYOROGRRPH R l  S l R l I O f i  C P 1 - 6  

, ~ T A [ . R R ' I ~ ~ - - - - - - ~ T - ~ O T R ~ ~  t o s s  = 1 .82 ;  T O T R L  E X C E S S  = 2 . 3 5  

I PERK FLOU T I H E  
(nR 

S..p--.. - ~~ - 
nnxInun RUERRGE F L O U  

6 - " R  - 2 4 ' H R '  12-HR 2 4 . 9 2 - H R  
,.. 

3 0 8 5 .  1 3 . 2 5  ( C F S )  1 1 0 2 .  3 2 2 .  3 1 0 .  3 1 0 .  
( I f i C H E S )  1 . 9 9 7  . 2 . 3 3 2  2 . 3 3 2  2 . 3 3 2  

r~ . . . . . . . . . .  -- . ..-.... 
(RC-FT)  5 4 6 .  6 3 8 .  6 3 8 .  6 3 8 .  

. - - ............ CUHULRI IUE RRER = 5.13, SO H I  -- 

.............. 
' . . #  -- .. - 
..., 

HYDROGRRPH RDUTII IG D R l R  

'.,----39 ~ R . H  IIU-SI(XII~U~I ROUTIHG 
N S I P S  3 9  nUHBER OF SUBREACHES 
RHSKK 2.77 HUSKINGUH K 

X . 4 0  t iUSKIHGUk X  

..... !_. I. . 
HYDROGRRPH A 1  S I R T I O N  CP1-6R 

............. 41 .... 

, 8 
I..! 
8 ... P E H K  F I O U  r ~ n c  n R x I n u n  A U E R H G E  F L O U  

(CFS)  (HR)  6 - H H  24-HR 12-HR 2 4 . 9 2 - H R  
( '  

2 9 6 9 .  1 6 . 0 8  ( C F S )  1 0 9 9 .  3 0 9 .  2 3 8 .  2 9 8 .  
[ I I I C H E S )  1 .992  2 . 2 4 3  2 . 2 4 3  2 . 2 4 3  

,.. ( H C - F I )  5 4 5 .  6 1 4 .  1m14. 6 1 4 .  

. 
. , .. 

I.. 1:. 
. 1.: 

. 



........... . .  ......... *........ e.-.. 
C,'I . . ~ .. ~. . . . . . .  . , . - ...... . 

C P 1 - 7  a DEUELOP HYOROGRAPH FUR C P 1 - 7  .. 4 0  KK - . 
SUBBASIN RUNOFF DRTR 

. . . . . . . . . . . . . . . . .  

TARER 8 . 6 7  SUBBASIN RRER 
.................. . . .  

P R E C I P I T R T I O N  ORIR 

I.. j-- . . . . . . . . . . . . . . . . . . . . . . . .  
!../ 4 2  LS SCS LOSS RRTE 

*,',, S T R l L  . 4 4  I N I T I R L  R B S T R A C T I O ~  
................ ...... CRUnBR ,.. 02,Po C U R U E  !!U?BER_ 

R T I H P  .OO P E R C E n l  IHPERUIOUS URER 

0 '' .. 4 3  UO ..... SCS _ DIHENSIONLESS ........ Un ITGRf lPH 
.. , TLRG .8Y LUG 

. , , ,  .., 
U n I T  HYOROGRRPH -'I 

... . . . . .  5 5  EnD-OF -PERIOD O R D I N R I  ES... ... ~ ~ - " 1  ........................................ 
3 7 6 3 .  4 1 9 4 .  4 4 3 5 .  ..I 

1 2 1 .  3 8 3 .  7 2 6 .  1 1 6 6 .  1 7 3 3 .  2 4 2 6 .  3 1 5 5 .  
2 9 4 6 .  2 4 7 2 .  2 0 7 0 .  1 7 8 8 .  4 4 8 8 .  4 4 6 2 .  4 2 8 1 .  4 0 1 6 .  3 7 1 6 .  3 3 6 6 .  .,, 

. . . . . . .  ..- 1 0 1 8 .  e 8 2 .  7 6 1 .  6117: 5 6 7 .  4 8 6 .  425: ~~ . -- .. ....... 
1 7 5 .  1 5 3 .  1 3 1 .  1 1 4 .  9 8 .  3 6 4 .  315 .  2 3 3 .  2 0 3 .  

8 5 .  7 3 .  6 3 .  5 5 .  48 .  4 3 .  3 8 .  3 4 .  2 9 .  2 4 .  
...... .... 

5.. 1 6 .  1 2 .  4. . . . . . . . . . . . . . . .  8 .  20.  - 
I / ... -.. ... ..- -.. 

. - ~ - - ~ ~  ~~- - ..... ... .. 

HYDROGRRPH AT STRTION CP1-7  

.. , 
P E R K  F L O U  I I H E  n n x ~ n u n  R U E R R C C  I L U U  

L C F S ~  L n ~ 1  6 - n p  2 4 - H R  72-HR 24.92-HR 
. . . . .  ........ 

6 1 8 8 .  1 3 . 0 0  (CFS)  1 8 5 6 .  5 4 2 .  5 2 2 .  5 2 2 .  
( I N C H E S )  1 . 9 9 0  2 . 3 2 5  2 . 3 2 5  2 . 3 2 5  

$ 2 0 .  1 0 7 5 .  . .  -1AC-Fu. -.. - -  .......... 1 0 / 5 .  1 0 7 5 .  
. . .  . . . . .  



......................................................................... 

..*.-.-- .... * - ~ '  . . . 
n U S K I N 6 U n  R O U I I I 6  OF C P 1 - 7  HYDROGRRPH 6.86 N I L E S  1 0  C P 1 - 9 f l  . . . . . . .  CP1-7R 1 ~. ~ ~~ ~ _.rr.n?c . . :~ .............. 

. . .  . . . .  . . . .  . - . . .  m06KRPnA,Tn D n T A ~ ~ . . ~ ~  ~ ~ ~ ~~. ~... ~ 

4 5  RII I IUSKInGUN R O U T l H 6  
KS.Tp3---- - 4 6  NUHBER OF SUBREACHES 
RIISKK 3 - 2 2  ~ U S K I ~ G U ~  K 

X . 4 0  HUSKINGUN x 
I..; 

~ - . . ... I..' 

HVDROGRRPH R I  STATION CP1-7R -~ ...... . . . . . . . .  .. 

, PERK FLOY I I H E  nnxxnun R U E R R G E  F L O U  
6 -HR 24-HR 7 2 - H R  24 .92-HR 

(CFS)  (HR) . . -57 -T b-rZ,j -- - 7CFS) 1 8 5 1 .  5 1 8 .  4 9 9 .  4 9 9 .  
( I N C H E S )  1 . 9 8 5  2 . 2 2 3  2 . 2 2 3  2 .223  

(RC-FI! 918. 1 0 2 8 .  1 0 2 8 .  1 0 2 8 .  
. . . . . . . . . . . . .  .... 

- 
4 6  ~ KK ~ : . . .  CP!-?~~ ..: OEUELOP HYDROGRHPH FOR C P 1 - 8  

-~ ~ 

.. -. - . - ~ ~ N E B R S T A K U A O F F  DRTR 

P R E C I P I I R I I U N  DRTR . . .  

Y P H  D E P T H S  F O R  I -PERCE~I H Y P O I H E T I C R L  s i m n  . . ........................ . . . . . . . . . . . . . . . . . . . . .  ..... HYDRO-35 1 P - 4 0  (6' 
5 - N I i l  1 5 - H I N  6 0 - H I N  2-HR 3-HR 6 - H K  1 2 - H R  24-HR 2-DRY I - D R Y  

. 7 0  1 . 3 0  2 .30  2 . 1 0  2 . 8 0  3 . 2 0  3 . 7 0  4 .20  - 0 0  . o o  

s i o R n  IIRVH 2 . 6 5  

4 B  LS \ C I  LO53 k R l E  
S I R 1 1  30 I N 1 1  I H L  H M 5 I R H C I I U N  

CRUNMR 8 7  0 0  LUHUF n U H 8 t R  
u l  IMP 0 0  ~ t u ( r t i ~  IHPLKUIUU' I  nnl  n 



. . . . . .  U N I T  HYDROGRRPH 

. . . . . . . . . . .  . . . . .  
!: 3 7  END-OF-PERIOD O R D I n H l E S  

........ 1 0 6 0 .  1 5 3 2 .  , la6 ' .  .~ 2 0 1 3 .  - ~ 201!, lgo2: .._ I ? 1 3 .  - .  1 0 6 .  3 1 9 2 -  6!8 : - -_  ~ ~ 

4 8 6 .  3 9 4 .  $ 1 4 .  2 5 5 .  2 0 5 .  1 4 1 0 .  1 1 7 1 .  9 1 2 .  7 3 4 .  5 8 9 .  2 4 .  
1 6 5 .  1 3 3 .  1 0 6 .  8 6 .  7 0 .  5 6 .  46 .  37.  2 9 .  

.............. 1 0 .  ... 8 .  5 7 ?I . . . 20. 11. 14.: ~~ ~~~ . 

-.,.i 
R R I n F R L L  = 4 . 1 9 ,  ell, 40Sz = ll!e. I O I R L  EXCESS = 2 - 8 1  

, . 
PERK F L O Y  ~ I M E  

, r . ........ ( C F S )  (HR)  ~~ 

3 0 6 1 .  1 2 . 6 1  ( C F S )  
0,  

( I I I C H E S )  
:.,I ( R C - I I 1 ~  

- '' .................................................................. .+ r I l f - T l > -  t---t...--*.r~..t . & >  tw*- 

e' 
-- ~ ..i..~K.6....... . . .. - 

a:'; 
. . .  .... . . .  CP1-8R - .......... HUSKINfiUH ROU!IN6 o F . C P 1 - 8  HYDROSRRPH eIOL M I L E S  T O  C P 1 - 9 H  ~-~ 

> 

0 ,. 
RUSKI IGUM R O U T I n 6  . 21_~_Rl . 

..: NSTPS 5 4  NUMBEROF SUBREHCHES 

* 1 RMSKK 3 .77  MUSKINGUR K 
. . . . . . . . . . .  . . 

X 1 : :  ~- 
. 4 0  HUSKInGUH X  

HYDROGRRPH AT S I R T I O N  C P I - U R  

1.. , .  PERK FLOY TIME HRXIMUM HUERHGE F L O U  

I..! L F F s )  . I ! ! C L  . .~ S -HR 24-HR 7L-HR 24 .92- -HR 
, , 2 6 5 1 .  1 6 . 5 0  ( C F S )  601. 1 9 1 .  1 8 4 .  1 8 4 .  
i ( I N C H E S )  2 . 3 8 9  2.682 2 . 6 8 2  2 . 6 8 2  

( R C - F l )  3 1 U .  3 7 9 .  3 1 9 .  3 7 9 .  

C U H U I H I I U F  HRER - 2 . 6 5  5 0  iI[ .I:!- 



.-~. , ! I 
~ - . . . . . . .  *.. ... ..- .-. ..- .-+ I+. ..I ..r - - -  I-. --. - - r  . I t  - I .  .............................. ... ... ....I. ... ... .I.... 

I - - -  
!: I  . . . . . .  . - . )- 

ea.......e.-.. 
...... . ~ 

!:I . . 
. - . .  .. C P 1 - 9  * OEUELOP HYORO~GRRPH FOR C P l . 9  !.I lKK . .  . - - . i - _  -~ ........ 

i:t ........-..a*. 

. . . . . . . .  1 . 1  , ......... .... . - .  - ~. .. . . ...... . . 
SUBBASIH RUHOFF DRTR 

5 3  8R 
1:;; 

s U B B R S I I I _ C H R R A C T E R ~ ~ ~ I C _ S .  ~ ~~~ ~ ~~ 

IRRER 1 6 . 3 9  SUBBASIN ARE8 
1:: 

! !  
I..! /;:I 

P R E C I P I I R T I O H  ORTR - . . . . . . - . . .  #..I 
i ....... ,.., 

3 ,. 
DEPTHS FOR 1-PERCENT H Y P O I H E I I C R L  S IORH 

,.., '..I 9 P H  , 
HYDRO-35 ..,... , 1 P - 4 0  ........,...... ........... I P - 4 9  ........... ..... I ;: .............. ,_  -. . _ . - -- - .  ~ ! 

,.. 5 - H I N  1 5 - I I H  6 0 - I I H  2 - H R  3-HR 6 - H R  12-HR 24-HR 2-DRY (-DRY 7-DRY 10-DRY 
. 7 0  1.30 2.30 2 . 7 0  2 . 8 0  3 . 2 0  3 . 7 0  4 . 2 0  .OO .OO .OO .OO 

1 :! 
. , ' .  

I . /  .... . . . . .  . ~ 

SIORH HREH : 1 6 . 3 5  1.. 

11 ....... ..' 5 4  ! S  ~ SCS LOSS ~~ R H l E  
S I R 1 1  . 5 6  I i l I T I f l L  HBSIRRCTION 

C R U ~ E R  7 8 . 0 0  CURUE ~ U H B E R  
. .  . .OO PERCENT IHPERUIOUS F!REP, . .  RrInp ._ - - .  . . .  . . . .  . .... . . ~  

SCS OIHENSIOl iLESS UNITGRRPH . 5 5 U O  
I .. TLRG . ........................ 3 . 2 2  L R k ~  ~- 

! .,. , . --. 1 :: 
I 

"I 

..I - - - - - -  ~- . ..... . .  . 
U N I T  HYOROGRRPH 

1 9 5  END-OF-PER100 OROINRTES ::I 1 9 .  37 .  56: . 1 7 . .  . . .  1 2 0 .  1 6 3 .  20!: 2 5 2 .  3 0 8 .  3 6 4 ,  ........ . ,-- -- 
,., 4 2 0 .  480 .  5 5 5 .  6 2 9 .  7 0 4 .  7 8 7 .  8 8 6 .  9 8 5 .  1 0 8 4 .  1 1 9 2 .  

1; 
/ 1 3 0 9 .  1 4 2 7 .  1 5 1 5 .  1 6 5 3 .  1 1 5 2 .  1 8 5 2 .  1 9 5 1 .  2 0 3 1 .  . 2 1 0 0 .  2 1 6 8 .  

2 2 3 6 .  2 2 8 3 .  . - _ 2 3 2 0 .  2 3 5 1 .  2 3 9 5 .  2 4 0 8 .  2 4 1 4 .  2 4 2 6 .  ~ 2 4 2 2 .  . ~~~ ... 2 4 2 0 .  . 
2 4 1 6 .  2 4 1 0 .  2 4 0 3 .  2 3 6 8 .  2 3 3 1 .  2 2 9 3 .  2 2 5 6 .  2 2 1 3 .  2 1 6 9 .  2 1 2 6 .  
2 0 8 2 .  2 0 3 2 .  1 9 8 2 .  1 9 3 3 .  1 8 8 1 .  1 8 1 9 .  1 7 5 7 .  1 6 9 5 .  1 6 2 9 .  1 5 5 5 .  1 / _ / - ~ ~ ~  ~ ~ ~- 1 4 8 0 .  .- ~ ----- - -  1406: ''3- 1 2 7 1 .  1 2 1 2 .  1 1 5 0 .  1 0 9 7 .  1 0 5 3 .  1 0 1 0 .  9 6 6 .  ~ ~ .~~ 

9 2 6 .  8 8 9 .  8 5 2 .  8 1 5 .  7 8 1 .  7 5 0 .  7 1 9 .  6 8 8 .  6 6 3 .  6 4 1 .  
5 7 3 .  5 5 0 .  5 2 8 .  5 0 5 .  4 8 6 .  4 6 7 .  4 4 9 .  4 3 0 .  ..I 6 1 8 .  5 9 5 .  

..I- - 393.  .. 374.  . . . . . . . . . . . . .  ~ ~ 11: ... 3 5 6 .  3 4 4 .  3 3 1 .  3 1 9 .  3 0 6 .  2 9 4 .  2 8 2 .  ,I 
2 6 9 .  2 5 8 .  2 4 8 .  2 3 9 .  2 3 0 .  2 2 0 .  2 1 1 .  2 0 2 .  1 9 2 .  1 0 4 .  
1 7 7 .  1 7 0 .  1 6 4 .  1 5 7 .  1 5 0 .  1 4 3 .  1 3 6 .  1 3 1 .  1 2 6 .  1 2 2 .  1. !:i~ _-117 :-- 112 - 1 0 8 .  1 0 3 .  9 8 .  9 5 .  9 1 .  8 8 .  8 4 .  8 1 .  ~ ~ 

7 7 .  74 .  7 1 .  6 8 .  6 6 .  6 3 .  6 1 .  5 8 .  5 6 .  5 3 .  
:'I 5 1 .  49 .  47 .  4 5 .  4 3 .  d l .  4 0 .  3 8 .  36. 3 5 .  
.,I ~ 3 4 : -  ~ . 3 2 . ~  3 1 .  3 0 .  2 9 .  2 7 .  2 6 .  2 6 .  2 5 .  2 4 .  ~ ~-~ . - 

_ i '  2 3 .  2 3 .  22.  2 1 .  2 0 .  2 0 .  1 9 .  18.  1 7 .  1 7 .  
1 0 .  1 0 .  I /  1 6 .  1 5 .  1 4 .  1 4 .  I .I . 1 2 .  1 2 .  1 1 .  

d 

I:.! 9 .  8 .  8 .  7 .  I. 6 .  5 .  5 .  4 .  4 .  . 
3 .  2. 2 .  1. 0 .  

... ... ... *.. ... 
~ ~~. 

.. 
~- 



HYOROGRRPH R I  S I R T l O n  C P I - 9  

T O T A L R R I N F A L Z - - .  ' 4 . 1 ~ 2 ,  TOTRL LOSS = 2 . 1 4 .  TOTHL EXCESS = 1 . 9 8  

T I H E  .. -. ..... H f l X I H U l  AUERRGE FLOY 
( C F S )  6-HR 24-HR 1 2 - H R  2 4 . 9 2 - H R  

3 4 8 3 .  1 5 . 5 8  (CFS)  2 4 9 3 .  8 2 2 .  1 9 2 .  7 9 2 .  . 
:.I ( I N C H E S )  1 . 4 1 4  1 . 8 6 6  1 . 8 6 6  1 . 8 6 6  -~ .......... .... ~- ( A G m  ' ' 1 2 3 6 . .  1 6 3 1 .  1 6 3 1 .  ' 1 6 3 1 .  
I 

................................................................................................... i.:  
I , . :  

. . . . . . . . . . . . . .  ...... .....-........ 
I , .  . 
. ..56.1(X .- CP.l .9A..'~- ..... 

COt lBINE HYDROGRRPHS C P 1 - 6 R .  l R ,  8R RND 9 ( =  CP1-9R)  . . 
HYOROGRRPH COUBINATIUN 

ICOn_P -. --. 4 n u n s E R  OF nYDuoGRRPtts 1 0  LOHBINE 

- ,  
! ....... HYDROGRRPH .... A 1  S I R T I O N  C P 1 - 9 f l  
! 

~.. -- 

I PERK F L O U  rxnc IRXIIUH RUERHGE F L U ~  
-1 ' (HR) 6T5$-. - (.cF5 ). .... ~ - 6 .  6 - H R  ..... 21:YR.. ~ . i..i--~-.!sF?j ~ 7 2 - H R  2 4 1 S 2 - H R  ~ .. 

1 4 2 7 1 .  0 1 5 .  1 8 4 1 .  1 7 1 3 1  1 7 1 3 .  
= .' ( I N C H E S )  1 . 1 0 3  2 . 0 8 5  2 . 0 8 5  2 . 0 8 5  

( R C - F T )  
~- 

2 9 8 3 .  . ~ . . . . . . . . . . .  . ..... 3 6 5 2 .  3 6 5 2 .  3 6 5 2 .  

Y . C U H U L R I I U E  RRER = 3 2 . 8 4  SO H I  

....... ............. . . ~ ~. 

OUTPUT CONIROL URRIHBLF\  
I P R N l  1 P X I O T  L U f l l X O L  
I P L O T  o P L U I  C U ~ T H U L  
QSCRL 0 .  IIYDROLRHPH P L U I  S ( N I t  



! .> 
8. ., -*. 
. . . .. . . . ~ 

. . .. ~ ~ ~. ~ 

/ . :  , ................................................................................................................................... !:I / . - . - - -. . -. - -  ._ ~~. -- ~ ~~ 
~ ~ 

~. ~ . -  
,. HYDROGRHPM H I  S T H l l O N  .- FRS I 1  

S U H  OF 3  HYDRUGRRPHS 
I . , ~mr--mlmr--r..-.r.I......l......i. rr.i...lr......r....l..i-..r.r..-..I.=-.r.r-r.-.II.~..-=.----.-.--.-.-.~.-r-- 

i-"""' . . . . . 
. i  OR non nuun ORD -~ F L Q U  - . - DA . . non .. HRHN puo F L O U  DR ~~. . no? n R n n  O R D  ~. OR tion "!+?" o R D .  F_l'!uL FLDY , . - .- . .. - - . 

1 OEC 0 0 0 0  1 0 .  * 

1 DEC 0 0 f i _ -  2  0 .  - . i  D E C  .cb10 7---....--bT-.. ~ 

:.. : 1 DEC 0 0 1 5  4  0 .  * 
1 DEC 0 0 2 0  5  I..\ ~ 0  - 

, 1 DEC 0 0 2 5  6  0. --.- 
8 .! 

1 DEC 0 0 3 0  7  0 .  
,"I 1 DEC 0035  B 

0 .  
1 DEC 0 0 4 5  1 0  0 .  
1 DEC 0 0 5 0  11 0.  , -. ~ 

~ 

I ,  1 DEC 0 0 5 5  1 2  0 .  
1 DEC 0 1 0 0  1 3  0 .  
1 D E c . 0 1 0 5  . 1 ! ~  ~ ~ 0 .  
1 DEC D l 1 0  1 5  0 .  
1 DEC 0 1 1 5  1 6  0 .  

0 .  . 1 o L c _ o ! 2 o _ - L L  
1 OEC 0 1 2 5  1 8  0 .  
1 OEC 0 1 3 0  1 9  0 .  

, ,., 1 DEC 0 1 3 5  2 0  0 .  
, . DEf 146--27. . 0 .  , ,, 
: I 1 OEC 0 1 4 5  2 2  0 .  
! . , ;  1 DEC 0 1 5 0  2 3  ~ ~ . .  0 .  , 
!..: 1 DLC 0 1 5 5  2 4  0. 

I 1 OEC 0 2 0 0  2 5  0 .  
1 DEC 0 2 0 5  2 6  0 .  

1 DEC 0 2 1 5  2 8  0 .  
1 DEC 0 2 2 0  29 0 .  

i:: - - - 7 - 1 ) E e - a n s 7 o - - - - - o .  
:..I 1 DEC 0 2 3 0  3 1  0. 

1 DEC 0 2 3 5  3 2  0 .  
, ~- .. ~ 1 ,  1 B E C  BZ<O- - 3 3 .  .- 

~ 

0 1  
1. 1 DEC 0 2 4 5  3 4  0 .  

1 DEC 0 2 5 0  3 5  0. 
0 .  

1 OEC 0 3 0 0  37 0. 

I" 1  DEC 0 3 0 5  3 8  0. 

1.. 1 OEC 0 3 1 0  3 9  0 .  
1 OLC 0 3 1 5  40  0 .  
1 OEC 0 3 2 0  4 1  0 .  
I D I C  0 '125 42  0 .  
I U E C  0 3 3 0  4 3  0 .  
I l l L C 0 3 3 5  44 0 .  

1 OEC 0 6 1 5  
1 DEC 0 6 2 0  
1 DEC 0 6 2 5  
1 OEC 0 6 3 0  
1 DEC 0 6 3 5  - - -  
1 DEC 0 6 4 0  
1 DEC 0 6 4 5  
1 DEC 0 6 5 0  
1 DEC 0 6 5 5  
1 DEC 0 7 0 0  
1 OEC 0 7 0 5  
1 DEC 0 1 1 0  
1 OEC 0 1 1 5  
1 DEC 0 7 2 0  
I DEC 0 7 2 5  
1 DKC 0 1 3 0  
1 DE~C 0 7 3 5  
1 DEC 0 7 4 0  
1 DEC 0 7 4 5  
1 DEC 0 7 5 0  
1 OEC 0 7 5 5  
1 DEE 0 0 0 0  
1 DEC 0 0 0 5  

~ ~~ ~. ~- 

1 DEC 0 8 1 0  
1 DEC 0 0 1 5  
1 DEC 0 8 2 0  
1 DEC 0 8 2 5  
1 DEC 0 0 3 0  
1 DEC 0 0 3 5  
1 DEC 0 8 4 0  
1 OEC 0 0 4 5  
1 DEC 0 8 5 0  
1 DEC 0 0 5 5  
1 OEC 0 9 0 0  
1 OEC 0 9 0 5  
1 DEC 0 9 1 0  
1  OEC 0 9 1 5  
1 DEC 0 9 2 0  
I DEC 0 9 2 5  
I DEC 0 9 3 0  
1 OEC 0'135 
I  O I C  0 9 4 0  
I  O E C  (1945 
I DI:C 0 9 5 0  
1 OEC 0 9 5 5  
I I l l C  1 0 0 0  
I O f  C I O U 5  

1 OEC 1 2 3 0  1 5 1  
^ 1 OCC 1 2 3 5  1 5 2  

i DEC 1 2 4 0  1 5 3  
^ 1 DEC 1 2 4 5  1 5 4  

1 DEC 1 2 5 0  1 5 5  ~. 
1 DEC 1 2 5 5  1 5 6  
1 OEC 1 3 0 0  1 5 7  
1 OEC 1 3 0 5  1 5 0  
1 OEC 1 3 1 0  1 5 9  

^ 1 OEC 1 3 1 5  1 6 0  
1 DEC 1 3 2 0  1 6 1  
1 DEC 1 3 2 5  1 6 2  

^ 1 OEC 1 3 3 0  1 6 3  
^ 1 DEC 1 3 3 5  1 6 4  
^ 1 DEC 1 3 4 0  1 6 5  
^ 1 OEC 1 3 4 5  1 6 6  - 1 DEC 1 3 5 0  1 6 7  

1 OEC 1 3 5 5  1 6 9  
1 OEC 1 4 0 0  1 6 9  

^ 1 DEC 1 4 0 5  1 7 0  
1 DEC 1 4 1 0  1 7 1  

^ 1 DEC 1 4 1 5  1 7 2  
IDIC 1 4 2 0  1 1 3  
1 DEC 1 4 2 5  1 7 4  
1 O E C  1 4 3 0  1 1 5  
1 O t C  1 4 3 5  1 7 6  
1 DEC 1 4 4 0  1 7 1  
1 DEC 1 4 4 5  1 7 0  
1 DEC 1 4 5 0  1 1 9  
1 DEC 1 4 5 5  1 0 0  
1 DEC 1 5 0 0  1 0 1  

^ 3 D E C  1 5 0 5  1 8 2  
1 DEC 1 5 1 0  1 8 3  
1 DEE 1 5 1 5  1 8 4  
1 DEC 1 5 2 0  1 8 5  
1 DEC 1 5 2 5  1 8 6  

^ 1 DEC 1 5 3 0  1 8 7  
A I OLC 1 5 3 5  1 0 8  

1 DEC 1 5 4 0  1 0 9  
1 OEC 1 5 4 5  1 9 0  
1 DEC 1 5 5 0  1 4 1  
1 OEC 1 5 5 5  1 9 2  

A I DEC 1 6 0 0  I 9 3  
I 0 i C  1 6 0 5  1 9 4  

^ I OEC 1 6 1 0  1'15 
I n r c  1 6 1 5  136 
I U I C  l b t U  I ' l l  

^ 1 OEC 1 8 4 5  
1 DEC 1 8 5 0  
1 DEC 1 0 5 5  
1 DEC 1 9 0 0  
1 DEC 1905 
1 DLC 1 9 1 0  
I DEC 1 9 1 5  
1 OEC 1 9 2 0  
1 DEC 1 9 2 5  
1 DEE 1 9 3 0  
1 DEC 1 9 3 5  
1 DEC 1 9 4 0  
1 OEC 1 9 4 5  
I DEC 1 9 5 0  
1 OEC 1 9 5 5  
1 DEE 2 0 0 0  

^ 1 OEC 2 0 0 5  
1 DEC 2 0 1 0  
1 DEC 2 0 1 5  - 1 DEC 2 0 2 0  

' 1 DEC 2 0 2 5  
1 OEC 2 0 3 0  

^ 1 DEC 2 0 3 5  
1 DEC 2 0 4 6  
1 OEC 2 0 4 5  

^ 1 DEC 2 0 5 0  
1 O E t  2 0 5 5  
1 DEC 2 1 0 0  

^ 1 DEC 2 1 0 5  
1 DEC 2 1 1 0  
1 DEC 2 1 1 5  - I DEC 2 1 2 0  

^ 1 DEC 2 1 2 5  
^ 1 DEC 2 1 3 0  

1 OEC 2 1 3 5  
1  DEC 2 1 4 0  
I OEC 2 1 4 5  
I DEC 2 1 5 0  

^ I  DEC 2 1 5 5  - 1 DEC 2 2 0 0  
^ 1 OEC 2 2 0 5  
A I OEC 2 2 1 0  

I OEC 7 2 1 5  . 1  D t C  2 2 2 0  
^ 1  DEC 2 2 2 5  

I D I C  t Z J 0  
I OEC 2 2 3 5  



1 DEC 1 6 2 5  1 9 8  
^ 1 OEC 1 6 3 0  1 9 9  

I OEC 1 6 3 5  2 0 0  
1 OEC 1 6 4 0  2 0 1  

^ 1 DEC 1 6 4 5  2 0 2  
1 OEC 1 6 5 0  2 0 3  
1 OEC 1 6 5 5  2 0 4  
1 OEC 1 7 0 0  2 0 5  . 1 D E _ C . ? I C S  2 0 6  ... 

' i ~ 6 E C  1 7 1 0  2 0 7  
1 DEC 1 7 1 5  2 0 8  . . .  1 k L L J L 2 9  Z o s  ..... 
1 OEC 1 7 2 5  2 1 0  
1 DEC 1 7 3 0  2 1 1  - 1 D E C .  l r s l  2 1 2 ~  

~ ~. 
1 DEC 1 7 4 0  2 1 3  
1 DEC 1 7 4 5  2 1 4  .. L~..@cc lZ50.. 215 
1 DEC 1 7 5 5  2 1 6  
1 OEC 1 8 0 0  2 1 1  
1 DEC 1 8 0 5  2 1 8  
1 DEC 1 8 1 0  2 1 9  - 1 OEC 1 8 1 5  2 2 0  
1 DEC 1 8 2 0  2 2 1  
1 DEC 1 8 2 5  2 2 2  
1 OEC 1 8 3 0  2 2 3  
1 O t C  1 8 3 5  2 2 4  
I DEC 1 8 4 0  2 2 5  - 

2 0 3 7 4 .  1 OEC 2 2 1 0  2 7 3  2 2 5 5 .  
, 9 6 9 9  1 OEC 2 2 4 5  2 1 4  2 2 2 6 .  - .-. 

2 1 9 8 .  1 . '  ' 

1 OEC 2 2 5 0  2 7 5  ... ~- 
1 DEC 2 2 5 5  2 7 6  2 1 7 0 .  
1 DEC 2 3 0 0  2 7 7  2 1 4 4 .  
! DEZ , 2 3 0 5 - 1 7 K -  _ ~ ? Q 9 .  
1 OEC 2 3 1 0  2 7 9  2 0 9 5 .  
1 DEE 2 3 1 5  2 8 0  2 0 7 1 .  

._L!EC .Z1?.0. ? 8 L  2O_F9:-. 
1 DEC 2325 2 8 2  2 0 2 7 .  
1 DEC 2 3 3 0  2 8 3  2 0 0 5 .  
1 D E C  ,2335- 2.81-_ 
1 DEC 2 3 4 0  2 8 5  1 9 6 4 .  

O E f  
DEC 
DEC 
OEC ~ - 
OEC 
DEC 
OEC 
DEC 
DEC 
DEC 
DEC 
OEC 
DEC 
OEC 

I.., 

T I N E  HHXIHUH RUERRSE FLOU 
2 4 - H R  6 - H R  -. 7 2 - H R  2 4 . 9 2 - H R  

2 1 2 9 7 .  1 6 . 1 7  ( C F S )  i 4 2 2 1 .  4 4 5 0 .  4 2 8 6 .  4 2 8 6 .  
( I N C H E S )  1 . 7 4 3  2 . 1 8 1  2 . 1 8 1  2 . 1 8 1  

-L (RC-PI) 8 8 2 6 .  ............... 8 8 2 6 .  8 8 2 6 .  ... 7052, 

::I CUHULRTIUE R R t R  = 15.87 SO H I  - ../ . . - -- . . . . . . - . . . . . . .  ~ ~~~ ~. .~ ......... ............... 
I-.-- - ~ 

... ................. -~ ~ .. .. ..- ......... .*. *.. .-. ............... .,. .". .I........... .:* ,.. .... .-+ *.t .*, .+I .-- ~~--z--..--:.. '-..-~. .*--.--..-- -A;' 
- 

~ .-*---.-.*;. - ~ F e ~ - - - ~ ~ .  ~~~ - ~ . 
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6  C P 1 - 1  

. ........... ................... ... 

2 0  C P 1 - 2  
-- ........... ......... .................. ...................... .- 

-. - 
: 

: 

:: 

; ; ; cp'-. 

. . . ............................................ - - ........................ :: C P l - 3 R  

........ . . . . .  - - - ~ ~ -. - . - ....... :: 30 C P 1 - 4  
.................... ~- ~ 

~ ~ .. 

:: 

:: 

:: 

:: 

:: 

:: 

:: 
,. 

;: 

/I.! --. 
... .........-.. ............................ . I..' ..................... ............ ............... -- 

.I../ C P 1 - 5 R .  ........... (.. --- .~ - ~~. ..-...... ....... .. - . 
el.. 4 2  C P 1 - 6  

I..! 
.- U  ......... ....................... ...................................... ..... 

4  6 oiiir-- - C P 1 - 6 R  ~ .- 

~~~. ~ -. ~ -. 
. . I  4 e  C P 1 - I  

l;':-~-- --- ......................... U  ............ . . . . . .  
. . . . . . . . . . . . . . . . . . . .  U ~~~ 

. . ~ - -  . ~ ~- 
4i.4 52  C P 1 - 7 R  

- --. 
. . . . . . . . . . . . . . . . .  

.. - 
~ .~ . ~~. 

~~ -~ 

or.. 5 1  C P 1 - 0  
.- ~ ~ ~ . .  U  

U .kii .. . .- - --- ~ 

C P 1 - 0 R  

a: 
. . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  - ~~ 
~ ~ 

6 0  C P 1 - 9  

• 
........ ~-~ ~ ~ - -. ::I 6 4  C P 1 - 9 A  .................................... 

................................. ~ ~ . .  ~ - . 

:: 

::a 
. -- 

F R S  1 1  ........................ 
U ' ' L ~  1: 66 [I 

@: 6 Y R U U l E  

:: 
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,,. . .. .- . .. . ~ ----. ~ ~ . .  
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I 
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I.._~ ~~~~ ~ ~ ~ ~~ . .. . -. . .- - I..' 
" .., , ~ -~ . -~ 



. .> : ...... . U.S. R R I Y  ...... CORPS OF .. E N G I N E E R S  
. 

............................... ..... FLOOD H Y D R 0 6 R R P H  PRCKRGE H E C :  .- -- - . --A A - 
I 

F E B R U R R Y  1981 . THE H Y O R O L O G I C  E N G I N E E R I N G  CENTER . 
0 '  ' R E U I S L D  0 1  J U I  80 . 609 SECOND STREET . , * • D A U I  C R L I F O R N I R  9 5 6 1 6  

. . 

. RUN DRTE 0 1 / 1 9 / 1 9 9 0  T I H E  DB:21:4D ' . i t 1 6 1  5 5 1 - 1 7 4 8  

*....*- %*.-.......---.-...-..-......... 
-. ..... 

DRHES 6 I O O R E  JOB N U H s E R . U ~ - 0 0 3 _ : 0 Z L . . f . O B ~ . ~ 1 ! 5 _ F L D O D < O I 1 ! R O L . D ! S T R I C T  . .  
OF N R R I C O P R  C D U H T Y ,  H Y D R O L 0 6 1 C  H O D E L I N G  OF BUCKEYE FLOODYRTER R E T A R D I N G  
STRUCTURE I 1  ( R Z  No.  7 - 4 2 )  '--' 6-HOUR P I P  ."̂  ( R E V I S E D  1 - 1 0 - 9 0 )  ,. • 

-~ .......... ... 
OUTPUT CONTROL U R R I R B L E S  

.!- I P R N T  3 P R I N l  C O N l R O L  :,.c- IPLOT 0 P L O T  CONTROL - ~~ ~~ ~ ~~ 

OSCRL 0. HYDROGRRPH P L O T  SCRLEF - ~ *::I 
... HYDRO6RRPH T I N E  DRTR . . .  ~- .. - . . .  . . . . . . .  . . .  1 : :  IT ~NIN 5 ~ I N U T E S  IN CO~PUIRTION I~TERURL 

01;:l 
I D R l E  l O E C 8 9  S I R R T I N G  O R I E  

0 0 0 0  STARTING I I n E  III~E .. .. . . . . . . .  ......... - I..- ~ ~ N o  3 0 0  NUHBER OF HYDROGRAPH O R O I N R I E S  
n D D R l E  2 D E C 8 9  E N O I N 6  D R l E  

*i::L NOTIIE . ... ... . . .  . ...... -- ...... ... 0 0 5 5  l E ! M  rmli - - 
I C E N I  1 9  CENTURY HRRK .::I .., c o H p u l R I E _ I ! ! T E R U ! 3 L  -- . 0 8  - - HOURS _ -  -~ . .. . . . .  ... . . . . . . . . . . . . .  .... . .. ~- ~- - .- 

../------ TOTRL  T I I E  B R S E  2 4 . 9 2  HOURS 
a,., 

E N G L I S H  U N I T S  ~ ~ - - ~ - ~ - - - - . - ~ . . . . - ~ - - . . . . ~ ~ - A  

D R R I N R 6 E  RRER SOURRE H I L E S  
..; P R E C I P I T R I I O N  D E P T H  I N C H E S  
I:'-- LENGTH.  E L E U R T I o f l  -FUBic-FEE,PER F E E T  f E c O n O  ... - .  ...... - .......... . - - .. -~ . - - .- 

F L D Y  .I..: STORAGE UOLUNE R C R E - F E E T  
, ,. SURFRCE RRER ACRES ... . ..... .. ........ ..... ... 
I - ,.., TEHPERRTURE DEGREES F R H R E N H E I I  

.'..I 
. .. .- ................... ~~~ .~ ~ . . . . . . . . . . . . - . . . .  ---- .................. 

...I..... 111 ..............I... f.. .*. . I f  .-I L.. 11. I". ..I... I f .  .I.... ..L .....I...... *.. ... ..f .-. I..... 
. . . . . . . . . . . . . . .  .... . . . . .  . . . .  . . . . . . . .  

:: a 
--A -. ....*.-....... :: 4 

.. . .  
~~ . - ~~~ -- . C P 1 - 1  * OEUELOP HYOROGRRPH FOR C P 1 - 1  .. . .............. 

. . . .  .......... ........ 
:: a 

- -  
C ~ l l l  I S  L O C R I E D  I N  FLOODUI IY 1 2 ,  FLOUIS-TO F K S  I I ~  .. 

S U B B U S I N  RUNOFF O H l H  :: r 

:: 

:: 

:: 

:: 

:. 

:: 

:: 

:: 
.. 

. . 

. 

. 
0 . 

..(I 



P R E C I P I T R T I O N  DRTA 

- - 7 C 3 0 - - ~ E 1 1 S I R  Tt iTF IL  P K E C r P r T R T I L W  --- -- 

.... ...... 
....... 

I. 

0 5  0 6  

I N C R E H E f l l R L  P R E C I P ~ ! F E ! ! O ~ ~ n E R K n n D x -  oj- -. .-..71 3-.- ; 0~3- ..03~--. 

. 0 1  .04 . 0 5  . 0 5  - 0 5  - 0 5  . 0 5  - 0 5  - 0 5  
. 1 2  . 1 2  . 1 3  . 1 3  

... . 0 5  . 0 6  . 0 6  . 0 6  . 1 2  Io--.f6--p p-;l B . . . .  ;*3. -..3 . .  * . -  

. 7 0  . 6 0  . 3 1  . 3 0  . 2 9  . 2 8  .27 - 2 6  .11 

.10 . 0 9  . 0 9  ...o..... .Oil . 0 8  - 0 7  .... 
- 0 7  .... - 0 7  

....... .O( . .  . .  * .OT. ~ . ; m ~  - 0 7  

.04  .04  
. . .  . . . . . .  ......... 

8--rrSLOSS -- 
- .. . - 

S I R 1 1  .15  I I I I T I R L  RBSTRRCTIOM 
CRUNBR 9 3 . 0 0  CURUE NUHBER -- I m - . . - - - . O O T E m ~ T  AmRUIO"S . n R E R . ~  ~. ~~ .~~~ ~~ . ~~ ~~- ~ - 

I ::I 1 9  UD SCS 
DIHEMSIOMLESS UMITGRRPH 

I.. - T t X 6 . . - - -  ; 7 5 - 1 R 6 -  

U N I T  HVOROGRRPH 
. . . . .  ........... . ... . . .  .... ~. ~ ~ - ~- ~ 57;--.-.T8 .-.-- ~ --  8 8 3 ;  110 7-..-....1 4 6 2 .  1623. .169#:. 1690. 47  EMU-OF-PERIOD ORDIMRlES 

3 5 5 .  5 8 4 .  
1 6 2 3 .  

346 .  
1 5 0 5 .  1 3 6 8 .  1 2 0 0 .  9 9 4 .  8 0 0 .  6 1 5 .  5 6 6 .  4 7 6 .  4 1 0 .  

293 .  243 .  2 0 7 .  1 7 4 .  1 4 7 .  1 2 3 .  1 0 3 .  
5z. 77T..--.TT; ........................ 8 7 .  

............ 31: - -  19. - -  .......... 4..-. 7 3 .  ..... 

1 2 .  1 0 .  8 .  6 .  4. 3. 1. 

HYOROGRRPH R l  S T R I I O I I  C P 1 - 1  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .. 

r o r n L  RRINFRLL = 14.30,  TOIAL L O S S  = . 0 7 ,  r o l n L  E X C E S S  = 13 .43  
._! . . . . . .  . . . . . . . . . .  

AK.F 
.~. 

' WKXIHUH RUERRGE FLDU ' '  ~ 

(HR) 6-HR 24-HR 72-HR 24 .92-HR 
' 1 5 1 5 7 .  .. + 3 . 9 2  ( C F S )  3 9 9 9 .  1 0 0 4 .  9 6 7 .  9 6 7 .  

. . . . . .  ( I I I C I 1 m J - -  1 3 3 7 3  r 3 . 4 3 5  
~ ~ ~ ~ 

1 3 . 4 3 5  r 3 . 4 3 5  
.'I ( A C - F T )  1 9 8 3 .  1 9 9 2 .  1 9 9 2 .  1 9 9 2 .  

1.11 



SUBBRSI i l  CHRRRCTERISTICS 
7 . 1 0  S U B B R S I I  AREH ..................... ....... ..........- 

P R E C I P I T R I I O N  D R l R  
- -  -- . .... ....... .. .... 

PRECIP ' I IRT~~~  

. -- ............ . .  - .... \'.I 2 2  L S  SCS LOSS R R I E  
a!::, S I R T L  1 I n I T I R L  R B S T R R C l I O n  

..I . 9 2 . 0 0  .. CURUE HUIBER . . . . . .  .. :,.r--.- CRUnsR .-. ~ ~~ ~ ~ -- 
R T I l l P  .OO P E R T ~ ~ ~ I H P E R U I O U S  A R E ~  ' ' 

:: 0 
scs o ~ n ~ n s r o n ~ ~ s s  u n x - r s ~ ~ p n  . .  .. -~ . . . . . . . . . . . . .  - ............. 

1 1 8 6  1.11 LR6 
0:. ..- 

, ~ .  
. . .  . . . . . . . . . . . . . .  . . . . .  . . . . . .  ~ . .  . . ~~~~ 

0.. ; UIII H Y D R O G R R P P  
6 9  L I D - O F - P E R I O D  ORDIHRIES 

. . ... .......... 1846-.~~ 
5 3 8 .  7 8 7 .  1 0 8 6 .  1 4 3 7 .  2 2 i o -  2 5 1 9 .  

2 9 7 4 .  2 9 5 3 .  2 8 4 5 .  2 7 0 7 .  2 5 5 5 .  2 3 8 3 .  2 1 8 2 .  
1 2 9 4 .  1 1 4 5 .  1 0 1 6 .  9 0 3 .  6 4 8 .  

:: e 
.. ........ ... .. . . . . . . . . .  -. 359: -.~--- 806:. ? ? I :  198; 

3 ~ * 6 : ~ ~  84 .  2 5 2 .  2 2 2 .  
1 1 0 .  98 .  86 .  78 .  6 9 .  6 1 .  

3 4 .  3 1 .  2 6 .  2 3 .  21.  
:: e 

3 8 -  - 2%. . -- - -  
1 8 .  1 5 .  13 .  11. 9 .  7. 5 .  2.  0 -  ... ..e ... :: 4 

..... ........... .. . . . . . . . . . .  - ~ 

HYDROGRRPH RT S T R I I O I  C P 1 - 2  
. 

~ ~. ......... .... ~ ~ ~~ 

:: 3 
~ .. ~ ~ -- 

r o r n L  RRIIFALL = 1 4 . 3 0 ,  IOIRL L O S S  = .99, ~ O ~ R L ~ E X C E S S  = 1 3 . 3 1 ~  

IIHE . ... HH_xlHUH AUERRGE F L O U  
::a 

..- ....... -. .. 
( H a )  6 -HR" .  24 -HR 7 2 - H R  24 .92-HR 
4.33 ( C F S )  1 0 0 5 3 .  2 5 4 0 .  2 4 4 7 .  2 4 4 7 .  

( I~CHES) 1 3 . 1 6 4  1 3 . 3 0 7  1 3 . 3 0 7  1 3 . 3 0 7  :: 3 
.. ... -~ .- . .  . . . .  . .. L R C - F l )  4 9 8 5 .  5 0 3 9 .  5 0 3 9 .  5 0 3 9 .  

CUHULRTIUE RREH = 7 . 1 0  SQ H I  :: * 
.. . . . .  . 

~ . .  --- 

.. ...... . 
:: * 

......... . t . .  . - - - . .  . .  . . . . .  -.. A^..... . .  '.. ... --. .................. ".. ... ,.. --. ... ..* -.. 
,.., :: 

:: 

:: 

e 

* 



C P 1 - 3  - OEUELOP HYDROGRAPH FOR C P 1 - 3  * .............. 
... ~ ~~ - -~ 

SUBBRSIN RUNOFF D R l R  
......... . .......... ....................... 

S ~ I  CHARRCTERISTICS 
TRUER 19 .32  SUBBRSIN ARER I:/ 

I.+-- T R - - - . - - - .  ............. ... ----------I: 
P R E C I P I I R T I O N  D I . , 

1 4 . 3 0  B R S I n  TOTAL P R E C I P I T R T I O N  9 P B  STORB .- .... ......................... 

. . i  ~ O P I  I n c R E n E n l n L  PRECIPITRTION PRIIERN . . 
/.. . 0 3  .03  .03  ............ .......... ... . 0 3  . 0 3  . 0 3  -:P1 :..??. . :!!3 .... . 0 4  
;.. .04 . 0 4  .05  .05  . 0 5  .05  . 0 5  . 0 5  . 0 5  . 0 5  

. 0 5  . 0 6  . 0 6  . 0 6  . 1 2  . I 2  . 1 2  . I 3  - 1 3  . 1 3  
. ~ ,  --..- .14  .16  . 1 6  . 1 8  - 2 0  . .  - 2 3  .. ?:?P 1,@ .. --~1-30 - ~ 

. 7 0  . 6 0  . 3 1  . 3 0  . 2 9  . 2 8  . 2 7  . 2 6  .ll . 1 0  

. I 0  .09  .09  . 0 8  - 0 8  . 0 7  . 0 7  . 0 7  . 0 7  . 0 7  
. 0 5  . 0 4  . 0 4  . 0 4  . 0 5  .. - . 0 4  ~ .Of : o !  . o f  - 0 ,  

.04 .04 

!L.!  2 6  L S  SCS LOSS RRTE ... i,,i-- SIRIL .I? -1tiir13i t i ~ f i ~ ~ c i i o n .  ' .~ . 
-~ . 

CRUNBR 9 2 . 0 0  CURUE f lUIBER 
R T I I P  .OO PERCENT I I P E R U I O U S  RRER , ......... - . -  ....................... . .  . . . . . . . .  ....... . 

, 8 

2 7  UO SCS DIHENSIONLESS UNITGRRPH 
TLR6 -. 2 - 0 6  L R 6  .. ............. - -  -.. 

.. , .........- . . . . . . .  . "NiT "YDRi)GR6i.B . . . . . . . . . . . . . . . . . . . . .  
~ . ~ ~ 

',I 
1 2 6  END-OF-PERIOD O R O I I R T E S  

.. . . ..-........ .................... 53.  1 0 6  1 9 2 .  3 1 5 .  4 3 9 .  5 9 6 .  731- 9 3 5 .  1 3 5 8 .  
1 6 3 4 .  1 9 1 5 .  2 2 1 8 .  2 5 5 2 .  2 8 8 7 .  3 1 7 5 .  3 4 5 7 .  3 7 0 8 .  3 9 0 2 .  4 0 9 6 .  
4 2 1 7 .  4 3 2 3 .  4 4 0 2 .  4 4 1 9 .  4 4 3 7 .  4 4 2 7 .  4 4 0 9 .  4 3 6 9 .  4 2 6 3 .  4 1 5 8 .  
4 0 3 9 .  3 9 1 6 .  3 7 8 9 .  . ..... I:: !-. sjL. .. !eL, 3 3 4 7 -  ........... 3 1 6 6 .  . ZPB!.. ? 1 ? ? ,  ........ 2561, ......................... 

1 
2 3 7 3 .  2 1 9 7 .  2 0 2 7 .  1 9 0 4 .  1 7 8 1 .  1 6 6 8 .  1 5 6 2 .  1 4 5 8 .  1 3 7 0 .  1 2 8 2 .  
1 2 0 7 .  1 1 4 3 .  1 0 7 9 .  1 0 1 5 .  9 5 0 .  8 9 2 .  8 3 9 .  7 8 6 .  1 3 3 .  6 8 1 .  

636 .  i .. _ -- 5 6 6 .  - .  $31: ....... 4 g ~  ................ 4 6 4 .  ! ! I :  . .  3 8 5 .  3 5 8 .  6,;:: ..-- ......-..... 3 3 4 .  2 9 6 .  2 7 6 .  2 5 7 .  2 4 0 .  2 2 7 .  2 1 3 .  200 .  1 8 7 .  
41.1:. . 

..I 1 7 5 .  1 6 5 .  1 5 5 .  1 4 6 .  1 3 6 .  1 2 7 .  1 2 0 .  1 1 3 .  1 0 6 .  9 9 .  
9 2 .  8 7 .  7 6 .  7 1 .  6 6 .  6 3 .  5 9 .  5 5 .  5 2 .  
49.  46 .  44.  42 .  38 .  36. 34. 3 2 .  3 0 .  ~-~~ ~ -. 40.  

I 2 7 .  2 5 .  2 3 .  2 1 .  2 0 .  1 8 .  16 .  1 4 .  1 3 .  11. 
9 .  

........ . I- 5 . .  . 1: 2 -  0 -  . . -  - ~ . .  
~ -- 

I.., ... ... ..- --. 
.................... ......... HYOROGRRPH AT S T A T I O f l  C P 1 - 3  . 

.3r ,  r o l p c  E X C E S S  = 1 3 . 3 1  
~- -~~ ~ - 

HHXI t I I I11  HUtH116F t 1 U U  
I . !  (cF!,) ( H R )  b t i  I( ~ 4 .  HI! 7 1  H K  4 I IIK 

5 0  I 11 > 5 . 3 3  I C F S I  ( L / 4 1  t. U  I I 1. 1.. 5. , I  , c L ,, 

.. 

,. 

:: 

1: 

3 

& 



............................ I. 
- -  * =  T i . . . i i . . .  i . T - * i - f -  = T . i = * f - f * T  *st--- ~ - 

T I:! !.I 

PERK FLOY A R Y  IRUU-BUERRGF T C W  . , 
9 ., ( C F S )  (HR)  6 - H R  24-HR 72-HR 2 4 . 9 2 - H R  

1 7 1 1 1 .  .-- 4 . 6 1  mrCAEIJS-pl ( C F S )  3 9 8 5 2 .  2;b89 . . . .  ~-17~A31 1 0 4 5 8 .  g--..-- .. 7T.-31g-....- 1 0 0 1 3 .  .... 15[ 1 0 0 1 3 .  719.. - . . - . -. 

'I. ,. ( R C - F T )  1 9 7 6 1 .  2 0 7 4 2 .  2 0 7 4 2 .  2 0 1 4 2 .  

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

... .-. *.. ..f ... _.L I.. f.. -.- f.. .................. ... ... ... ........I ....I.......... 

........ .. . . . .  .... ....... . -. .......... .... . . . . . . . . .  - -- 

... --............ 
... .- . . . . . . .  .. ... 

CP1-4  * OEUELOP HYDROGRRPH FOR C P 1 - 4  i. ' A  - 
... . . . . . . . . . . .  ........... . ml~.i.i*_RT_ . . . . .  - .  .... ~ ~ ~ ' l  

.,I I . .  n 

. SIJBBRSIN RUHOFF DRTfl .... ~ ..... ~ .. ~. 

SUBBRSIn  CHRRRCTERISTICS 
TRRER 8 . 3 8  . ~ SUBBRSIN ~. . .  FIRER ~~. ~. ~~~- 

0 .. P R E C I P I T A T I O N  D R I R  



~ ~ ~~ ~ -~ - ~- ~~ . . -. - - ~~~ . ~- 
SCS LOSS RATE 

STRTL .15 I N I T I A L  ABSlRflCTION 
CRUnBR 

dddd Cp~~K&ll~!!!!~~~RuIOUS RBE 
~ ~ -~ ~ .. 

RTI l lP 
~ ~ 

I.. 
i .1 U ~ I T  H Y O R O G R R P H  

I::--- 9 1  END-OF-PERIOD ORDINATES 
44. 

-roc......-Tl ~ 2 1 ~  . -dT3z . -  - -  -~ FgTr .- ,,2.r ~~ . 
98. 

1766.  1999. 2217. 2377. 2508. 2596. 2642. 1:: 2554. 2465. 2363. 2257. 2141. 2012. 1866.  
1230.  1126. 6 9 3  91--.832;1 

~ .-7-8.. .,..--71g-. .. !I 515. 471. 427. 386. 357. 328. 299. 
208. 191. 175. 159.  

86. 
..78 .. . . ~ . ~  .r2.... .. . -66..7... 144.  6b.T . . . . . .55. 133 .  ~ ~ 122.  

5b. :::I 35. 32. 29. 28. 26. 24. 22. 
-- 15. 14. 12. 11. 9. . . .- -.  -2: . . 6. 

i " 0 .  ... ... ... 
.. -- . ..e 

-~ . . 
... 

.~~ -~~ . ~ . ~ ~- 

HYDRO6RRPH R T  STRTION CP1-4 
,,.. 

t o rn1  RAINFALL = 1 4 . ~ o , T 0 i ~ n ~ i ' i o s s = - ~ ~ ~ ' ~ ~ ~ e 7 ; ~ o r ~ i ~ x c ~ s s - ~ ' - ~  13-.43 

1 . .  PERK FLOU TIHE 
-.TS T.*i LHR) 

. . n ~ x ~ n u n  HUERRGE F L U U  . ., ~ - 
6'HR. 24-HR- ~ -~~ 7 2 - H R ~  - 2 4 : 9 2 - ~ ~  

28618. 4.75 (CFS) 11822. 3027. 2916. /.:I ( ~ n c n ~ s )  ~~~~ 13 .11 .7  
2916. 

13.435 
I..: . . 1 3 , 4 3 5 ~ ~  . ~ 1 3 . 4 3 5  

( R C - F l )  5862. 6004. 6004. 6004. 

cunuuryur  H R E U  = .. n..!a s o  HI 
j. 

~- 

. 
-.. .a. ..f LI. ... 4.1  1.. I f .  ... ..I ..I -1- Lt. .I. L t .  ..* ... .tt ... LL. ... Lt. ..̂  . I t  I.. ..- ... ... ... .-. ... I.. .̂ . 

1:;; 
-. -~ ~ 

1 
~ - ~. 

I.', ..........-... 
1: 
1 ' -  -. 

-' ... 34-KK . TP I.-. *. nusKIncun  ROUTING O F  C P I - r  H Y D R U G R R P H  3.38 n l L E s  T O  CPI-5 

HYDROGRRPH ROUTIhG D R l R  



... . . * ... ... 
3 * 

HYDROGRRPH R l  S I R I I O I !  C P L - 4 R  

.......... ~ ................... ~ 

I .liF---- P R E C I P I T R T I O N  D R I R  

C 

C 

C 

t- 

,. - 
. . .  ......... nir.iiiRBSiR -R-cm H - ~  . . ~- ~ ~- .,  

S I R 1 1  
CRUNBR 91 .00  CURUE NUIIBER 

RIIIP - 0 0  p E R C E n 1  II(PERUJOUS..PPEP_. . . . . . . .  . . . . . . . . . . . . .  ..... -- -. - ... ... - ~ ~ !.,i 
SCS OIRENSIONLESS UNITGRRPH , . 

1 l R G  1 . 3 4  8 . - . . . . . .  ........ ~- -.. 
...... uiil HVokoCRRPH ~~ . ~ - - ~  - -. -~ . .~ - .. 

8 2  LND-OF-PERIOD ORDINRTES 
8 5 .  3(= . .  . ... 165.~~ ... 2 6 1 .  3 6 6 .  50%.  ~ ~- ~ 6 5 8 .  . 0 4 2 .  !a5). . !L6'< ~ 

1 4 5 1 .  1 6 1 2 .  1 7 3 9 .  1 8 2 3 .  1 8 8 7 .  1 8 9 9 .  1 9 0 1 .  1 8 8 9 .  1 8 3 4 .  1 1 6 4 .  
1 6 8 3 .  1 5 9 8 .  1 5 0 6 .  1 3 9 6 .  1 2 7 8 .  1 1 4 0 .  1 0 1 3 .  0 9 8 .  0 1 1 .  7 3 2 .  :: • 

663..3~5(3 CW, .. 4 5 6 . .  . 4 1  316 ,  342.-  ? . .  2 7 5 _  ~- 

0 

,, 

.. .. 

.. 

.. 
2. 

.... . ........... .... . . . . .  . .  ~ ~. ~ .~ .*....-.....-. . . . 
. .... ~ ~ ~ 

3 6  Y Y  . C P 1 - 5  DEUELOP HYDROGRRPH FOR C P 1 - 5  . . * .............. 
.- .... ~ ........ ~ . ~~ ............ . - .  ---.- . . . . . . .  

.,.! 
i.,.im 

S U B B R S I I  RUNOFF DRTR 
. . .  ...... ~ ............ 

I" 

3 7  BR SUBBRSIN C H R R R C T E R I S I I C S  I .I 
TRRER 5 . 4 5  SUBBASIN RRER !"., 

! 1 



HYOROGRAPH 8 1  S T R I I O N  C P 1 - 5  
...... ~~ .~ . . . . .  . .  ... 

= 1 .12 .  TOTRL EXCESS = 1 3 . 1 0  

~~ 

i' ~ K F L o F - - v  KRXIWUH RUERRGE FLOU ~ - -  i ( C F S )  (HR) 6 -HR 24-HR 72-HR 24 .92-HR 
1 9 7 6 0 .  4 .58  ( C F S )  7 5 9 6 .  1 9 3 1 .  1 0 6 0 .  1 0 6 0 .  

W F S -  1 2 - 3 3 9  1 3 . 1 7 0  
' 

1 3 . 1 7 0  1 3 . 1 7 8  

( 1 1  ,,. ( R C - F T )  3 7 6 7 .  3 0 3 0 .  3 0 3 0 .  3 0 3 0 .  

. . .  ,~ -- - 

. . -~ [i 
I., 

i"! PERK F L O U  I IHE 
I -~(CF 6-HR 72-HR 24 .92-HR A KI--.-- nnxxnun R U E R R G E  F L O U  . . . . . . .  

3 1 1 0 4 .  6 . 2 5  ( C F S )  1 0 9 9 3 .  4 9 5 0 .  4 7 7 6 .  4 7 7 6 .  

.... - . ~ ~~ -- ( I N C H E S )  1 2 . 1 6 0  13.3311 1 3 . 3 3 4  1 3 . 3  14 
- ' - (AC-FT1 9 4 1 0 .  9 8 3 5 .  9 0 3 5 .  9 0 3 5 .  

C U H U L R I I U E  RRER = 1 3 . 0 3  SO H I  
.......... j :.-- .............. 

, 



I \ SUBBRSIN RUNOFF DRTR 

S U B B A S I ~  c t i m r ~ t i t ~ r - s ~ s ~ ~  ' ~~ 

TRRER 5 . 1 3  S U B B R S I I  RRER 
. . . . . . . . .  . 

P R E C I P I T R T I O N  ORTR 

STORM . 

. 0 3  . 0 3  

. 0 5  . 0 5  

..I . 0 5  .06  . 0 6  . 0 6  . 1 2  . 1 2  . 1 2  

,,i .14  ......... . I 6  . . .  . 1 8  . 2 0  . 2 3  3  ..lo. . -  ~~~~ ~ 

. 7 0  . 6 0  . 3 1  .30  . 2 9  . 2 8  . 2 7  
- 1 0  - 0 9  .09  .08  . 0 8  . 0 7  . 0 7  
. 0 5  . 0 5  . 0 4  . 0 4  ......... . 0 4  ....... . '?C.~ . 0 4  

i..; .04  .04  
, ,  ' 
..! 44  LS .~ ~ S c s  LOSS-RRTE..  ~ 

,.. STRTL . I 7  I N I l I R L  RBSTRRCI ION 
CRUNBR 9 2 . 0 0  CURUE IUNBER 

. .OO PERCENT .. IHPERUIOUS ARER R T I f i P  - _ -. 
,.. 
,.. 4 5 U O  SCS D I ~ E N S I O N L E S S  UNITGRRPH 

TLRG I . -  ........... - .... .... 1 . 1 5  i n 6  

,.,, ............. ....... - - ..... .......... ~~p - . !,.I UNIT H Y D R O G R R P H ~ ~  
7 1  END-OF-PERIOD O R O I N f l l E S  I..; 

,.I 4 4 .  1 2 0 .  2 2 6 .  3 5 7 .  5 1 9 .  7 1 0 .  . 9 4 2 .  1 2 1 2 .  1 4  7 0 .  1 7 0 3 .  . ~. 
, , - - - - 7 8 6 3 .  1VBS.---- 2 0 6 0 . '  2 6 7 5 .  2 0 6 9 .  2 0 3 5 .  1 9 4 8 .  1 8 4 8 .  1 7 4 1 .  1 6 2 4 :  
,, i 1 4 7 9 .  1 3 1 8 .  1 1 4 7 .  1 0 0 2 .  8 8 6 .  7 8 8 .  7 0 1 .  6 2 6 .  5 6 1 .  5 0 8 .  

4 5 5 .  0  . : ..... 22O1.. ..... 286, .  ??,I. . . . .  ??a.  . . . .  205. . .  1.!3~... . 161. 
1 4 5 .  1 2 9 .  1 1 3 .  1 0 2 .  9 1 .  8 1 .  7 3 .  6 5 .  5 8 .  5 2 .  

3 7 .  3 3 .  2 9 .  2 6 .  2 3 .  2 1 .  20. 1 8 .  46.  41 .  
1 6 .  1 4 .  L3~:. . ... . . .  . .  11, 9 .  8. 7. 5 .  4: 2. 
1. 

!..I 
. . I  HYOROGRRPH H I  STHTIUN C P 1 - 6  
/..I - . .  ............ .-....-.. 
I.., TOTRL R R I I F R L L  = 1 4 . 3 0 ,  TOTAL LOSS = . 9 9 ,  l O T R L  EXCESS = 1 3 . 3 1  , 

T I H E  I::_. ERE f L D Y _ ~ ~ - ~  .... n n x ~ n u n  R U E R H G E  F L O U  
LCFS)  (HR) 6 - H R  2 4  H R  72- t IR  2 4 . 9 2 - H H  /::I 2 0 8 8 7 .  4 . 4 2  ( C F S )  7 2 5 6 .  1 8 3 6 .  11CI) .  1 7 6 8 .  

[ I N C H E S )  1 3 . 1 5 0  1 3 . 3 0 1  1 3 . 2 0 7  1 3 . 3 0 7  
( R C - F T )  3 5 9 8 .  3 6 4 1 .  3 5 4 1 .  3 6 4 1 .  



I 
! .............. 
1:) . 
. . . . ~~ . ~~~ ~ 

r - - i 6  K K  CP1-6R . HUSKInGUi l  ROUTlnG Of CP1-6  HYDRUGRRPH5.89  H l l E S  TO CP1-YA 

.............. ' I  

. . 
! .  , - ~ - ... -- . ..~ - ~ ~ ~ .~ ~~~ .. .. . . 
!. , . . HYDROGRRPH ROUTING DRTfl 

. .  . .... ---- ~ ~ ~ 

. 
4 7  R I  I U S K I I G U I  ROUTING 

I . !  I S T P S  3 9  N U I 8 E R  OF SUBRERCHES 
,.. . !. ........... ~~. ..-__ RI(ZI(K-. 2 . 1 1  .......... I U S K I I I G U H  ~-.... K  ~- ~ ~~ ~ 

. , X . 4 0  i lUSKINGUH X 

1 I H E  ....... HGI~~UH &URHGE FI .UU 
(HR)  6-HR 24-HR 72-HR 24 .92-HR 

, 2 0 1 7 0 .  1 .ll (CFS)  7 2 5 0 .  1 8 3 6 .  1 1 6 8 .  1 7 6 8 .  
-AIncHyrL.A?:i!o . ~ ~ ~ 3 : . ? ' ? ~  1 3 . 3 0 7  .... .- 1 3 . 3 0 7  

i I.,: ( A C - F T )  3 5 9 5 .  3 6 4 1 .  3 6 4 1 .  3 6 4 1 .  

.............. 
.. -- - -. ....... 

SUBBASIN RUNOFF D R l R  

STORH ~ ~ 

~ ~- . 1 4 . 3 0  B R S I n  T O l f l L  P R E C I P I T R l I O n  
~~ I!;! -, lo PI 

I N C R E i l E I T f l L  P R E C I P I T f l l I O i i  PRTTERN 
. 0 3  . . ~ . ~ ~ .  ~ . . ~ -  .~~ . 0 3  . 0 3  . 0 3  - 0 3  . 0 3  . 0 3  . 0 3  . 0 3  - 0 4  

- - 
.04  . 0 4  . 0 5  . 0 5  . 0 5  - 0 5  . 0 5  . 0 5  . 0 5  . 0 5  
. 0 5  . 0 6  . 0 6  . 0 6  . 1 2  . 1 2  . 1 2  . 1 3  . 1 3  . 1 3  I' i 

. 1 6  .......... - 1 4  ~ . . 1 6  . I 8  .LO . 2 3  3 . 1 0  1 . 8 0  1 . 3 0  . 8 0  ~ j:,i - 
-- - 

. 7 0  . 6 0  . ) I  . 3 0  .2LJ - 2 8  . 2 1  . 2 6  . I 1  . 1 0  
. 1 0  . 0'1 .OY .OB 0  11 . O I  - 0 1  . 0 1  - 0 1  . 0 7  1 1  - 0 5  . 0 5  . 0 4  . 0 4  . U4 - 0 4  . 0 4  - 0 4  . 0 4  . 0 4  ....... 
.04 . 0 4  

. I  
! 5 0 1 7  L C S  LOSS R H l E  . ~ ~ 





( I N C H E S )  1 3 . 2 1 6  1 3 . 3 0 7  1 3 . 3 0 7  1 3 . 3 0 7  
( R C - F I )  6 1 1 1 .  6 1 5 3 .  6 1 5 3 .  6 1 5 3 .  

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

............... . ...... . 

. . . 

.-. ..L I - -  ..f If. . f t  .I. .-I _.. 
- 

.............. 
- --.- ............... -~ ...... ... . 

" 5 4  K K  C P 1 - 8  . OEUELOP HYOROGRRPH FOR C P 1 - 8  i 
-p~~- 

..................... ........... 

< I..' / . . I  S U B B R S I I  RUNOFF DRTA ............. . . . . . . . . . .  I::\ 
.... 

SUBBRSIP CHRRRCTERISTICS 
- TRUER 2 . 6 5  SUBBRS~~~-l~E~ki- 

. I : : ~ T T  SCS LOSS RRTE ~ @l::l S I R 1 1  .ll I N I I I R L  R B S I R R C I I O N  

I 
CRUNBR 9 5 : O O  CURUE NUHUER ........ 

: ,, --KnHF-- -- - . 0 0  P E R C E N i ~ i U P E R U I O l J S  ARER 

5 7  UO ! '. __- SCS O I I E I S I O N L E S S  UNITGRRPY 
T L R G - - - - ~ - ~  T F l f l G  - - -  

I..; 
c..' UNIT H Y O R O G R R P H  

3 7  END-OF-PERIOD OROINRIES ........ 
m3-7- JZ91.. 6 1 8 .  1 0 6 0 .  1 5 3 2 .  1 8 6 7 .  2 0 1 3 .  2 0 1 7 .  

1 4 7 8 .  1 1 7 7 .  9 1 2 .  7 3 4 .  5 8 9 .  4 8 6 .  3 9 4 .  3 1 4 .  

... ... ..- - - A  ... 
....... 

HYDRUGKHPH R T  S I R l l U N  C P I  8 

T O l R L  RHINFRLL = 1 4 . 3 0 ,  1 O l H l  lOSS = . 6 1 .  IOTHL EXCESS = 1 1 . 6 9  . 
> ,  P E R K  F I U U  I l n t  n l i x t n i r l i  H U ~ I ~ I I G I  I 



.............. 
-. ..... ....... ..... ::i -- -. - -- -- . - - 

L HYDROGRAPH ROUTI i iG ORTR 
. .  ... . 

N U S K I I G U I  R O U T I n 6  ~. .~ - ~ 

n s r p s  i " 5 4  I U l i B E R  OF SUBRERCHES 

RNSKK 3 - 7 7  ~wL.. ....... -~ . ........ . . . . . . . . . . . . . .  x .. ~~ 

- 4 0  HUSKI i iGUH X 

... 
. . .. .............. .......... ..... - - - -. . -  ~ 

- 
( C F S )  (HR)  6-HR 24-HR 72-HR 2 4 . 9 2 - H R  
1 6 9 6 8 .  3 . 7 5  I C F S )  3 8 8 7 .  9 7 5 .  9 3 9 .  9 3 9 .  

....... l 3 . 6 E l  ~ - - - U E n c H E S . ! ! . , 6 ! ! . . -  1 3 . 6 8 1  . ??:687 .. ~~~. . ~ ........ . . . . . . . . . . . . . . . . .  .. ~. v. 

- t 
I R C - F T )  1 9 2 7 .  1 9 3 4 .  1 9 3 4 .  1 9 3 4 .  

: r 
.- - -  . . . . .  

. . . : r ........... ........ 

I.. .̂. .............................. . I f  .I. ....I. I-. f.. .I. I.. .................................... ... 
,, . 

---- ~ . .  - . . ~ ~~ ~ - - ~~~ ..-........... 
,.+-- .... . ..... ..... 

5 8  KK CP1-8R I(USKIN6uN RDUrIn6 OF CP1-8 H Y D R o 6 R R P  H-6.:- o-i- KilES iOcPl-~SR.. 
- -  

' ::I 
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., 
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... 

... 
. 
. 
W' 

- 
...I 

. 
... 
- 

... 

... 

... 

- 
. 

.. 

.. 

.I 

.. 

,, 

... 
C "  

..a ... ... 
.... ..... - .  - - ... 

HYDROGRRPH RT S l f l T I O n  CP1-0R 
b 

C 

T I N E  ,. PERK FLOY 
.-... .... -.-"RxI~u~ AUEERGE F L O U  ~- 

( C F S )  (HR) 6 -HR 24-HR 
24:~9i;HR~ ~~. - ~~ 

72-HR 
" 1 4 9 2 5 .  7 . 5 8  ( C F S )  3 8 8 3 .  9 7 5 .  9 3 9 .  9 3 9 .  

I I ~ C H E S )  13.624 1 3 . 6 8 7  1 3 ~ 6 8 7  
( R E - F T )  1 9 2 6 .  1 9 3 4 .  1 9 3 1 .  

1 3 . 6 8 7  .- 
1 9 3 4 .  

- . . . . . .  ......... 
.. 

-- - 
.... 

CUnULRTIUE R R E ~ . L - - Z . ~ ~ L ! L W I  
~ ~~ -. 

........... ........ . . . . . . . . . . . . . . . .  - - - - - - - -. - - - --. "' "- --. --. --. ..- .-. -a. ...... -.. .-.......... .., .,. ...... ,.. ... - * -  ".- .-* ..- 
-. - . - - -. . -- . ~~- ~~ .. ~~~. ............ . .  ~~ ~~~ .............. 

... .. ......... 
. 

oE"Etbp- HmbZARP". foR .CP1-19 --- .~~ 
C P 1 - 9  - ~ 

~ . . -- - 

.-*....-.-..-- 
~. . . . . . .  . ~ ~ - . . . . . . . . . . .  ~- 

S U B B f l S I l  RUNOFF DRTR 
-- ..... 

~ ~ ~. ~ 

~~~ .......... .. 6 1  8R S U B B R S I ~ C - H R ~ ? T E R ~ S ~ ~ C S ~ '  ~~ ~~ .. ~ . ~~ ~~~ 

C "  TRREA 1 6 . 3 9  S U B B H S I ~  H H E R  
. . . 

P R E C ~ P I I R ~ I O ~  O R T R  . - ~ 

C "  

'i P B  s ~ a u n  1 4  i n  r , ~ , .  r n  7 . ~ ~ ~ ~ ~  P N I ~ I P ~ I ~ ~ ~ ~ , ~ ~  



SCS LOSS R R I E  STR TL--.7ZI.-RIITIK[. RBSnACm . .  . . .  . . . .  . . - -  - ~ ~- 
CRUllBR 9 0 . 0 0  CURUE HUHBER 

R T I t l P  . 0 0  P E R C E N T  IHPERUIOUS R R E R  
~- ~ -- ~ ... . .~ .~. ~~ - -  - ~~ - . . - . . . . .. - . .. .. -. -. 

1 6 3  UD SCS D I H E N S I O l l E S S  UNITGRRPY 
, ! .. + 1 1 8 6  ~- 3 . 2 2  ~~ 1 8 6  . .  
..! 

- . -~~ .. . .- -. . .. 
U n I T  HYDRO6RflPH 

1 9 5  END-OF-PERIOD OROINRTES 

-~ - -. . 1 9 .  37. 56 .  7 7 .  1 2 0 .  1 6 3 .  207 .  2 5 2 .  
.., 7 7 '  ' 5 5 5 .  - - 6 Z 9 :  7 0 4 .  ' T 8 7 .  ' ' ' 8 8 6 .  ' 9 8 5 .  

1 3 0 9 .  1 4 2 7 .  1 5 4 5 .  1 6 5 3 .  1 7 5 2 .  1 8 5 2 .  1 9 5 1 .  2 0 3 1 .  
2 2 3 6 .  2 2 8 3 .  2 3 2 0 .  2 3 5 7 .  2 3 9 5 .  2 4 0 8 .  2 4 1 4 .  2 4 2 0 .  
Z T 1 6 . - 7  aC---- . - -2 a 0 3 . - '  ~- 2 3 6 8 1  ~~~~ 2 3 3 E  - 2 2 9 3 ;  7 2 5 6 ;  - 2 2 1 3 .  
2 0 8 2 .  2 0 3 2 .  1 9 8 2 .  1 9 3 3 .  1 8 8 1 .  1 8 1 9 .  1 7 5 7 .  1 6 9 5 .  
1 4 8 0 .  1 4 0 6 .  1 3 3 6 .  ---~-Tl 1 2 7 4 .  1 2 1 2 .  .. . . 15D... 1 1 5 0 .  . 1 0 9 7 .  1 0 5 3 .  

926. UBS. 8 5 2 .  7 1 9 . '  '688. '  

I". 
6 1 8 .  595 .  5 7 3 .  5 5 0 .  5 2 8 .  5 0 5 .  4 8 6 .  4 6 7 .  
4 1 1 .  393.  3 7 4 .  3 5 6 .  3 4 4 .  3 3 1 .  3 1 9 .  3 0 6 .  ZSK..-.... 248; - - Z59. 

8 2 3 0 .  2 2 0 .  2 1 1 .  2 0 2 .  
j , , !  1 7 7 .  1 7 0 .  1 6 4 .  1 5 7 .  1 5 0 .  1 4 3 .  1 3 6 .  1 3 1 .  

/.:i , , 1 1 7 .  lL2- 1 0 8 .  1 0 3 .  . 98 .  . . 9 5 .  . 9 1 .  61;~ -~ - ~ 8 8 .  
58 .~ 

... .- * - *. **. *.. . &. i -~ ~ . - ~ ~  . ~ 

I" 
HYDROGRRPH RT STRTIOH CP1-9  

1 TOT81 RRIHFRLT-=  - 1 1 T 3 0 .  TOTRL LOSS 7 1 . 2 5 ,  TOTRL FXCFSS = 1 3  05 

. PERK FLOU T I H E  i i H X I H U l i  RUERHGE f l 0 U  
( C F S )  ( H R )  6-HR 24-HR 12-HR 2 4 . 9 2 - H R  
2 9 2 0 7 .  6 . 5 8  ( C F S )  19716 .  5 1 5 0 .  5 5 3 9 .  5 5 3 9 .  

( I t I C H E S )  1 1 . 1 8 4  1 3 . 0 4 8  1 3 . 0 4 8  1 3 . 0 4 8  
( H C - F I )  9 1 7 7 .  1 1 4 0 6 .  l l 4 O G .  1 1 4 0 6 .  



6 5  HC HYOROGRRPH CON8INRTION 
I C O N P  4  lluns~~ ~ ~ v o ~ o s ~ ~ ~ f l r  ! C ~ H ~ I N E  - . .  

I-; 
&:,,I PERK FLOY T I H E  HRXIHUR RUERRGE FLOU 

... (CFS)  (HR) .. ........ 6-HR 24-HR ~ Z - H R .  ~ ( _ . S Z - l I R  
l.42 (CFS)  4 3 0 2 3 .  1 1 6 6 3 .  1 1 2 3 4 .  1 1 2 3 4 .  

( INCHES)  1 2 . 1 8 1  1 3 . 2 0 8  1 3 . 2 0 8  1 3 . 2 0 8  
. . . . . .  2 3 1 3 4 .  231.?4: 2313? ,  -. (RC-FT) 1133(. ~- ~ ~ .-- 

I.,! 
ci.l CUHULRTIUE RRER = 3 2 . 8 4  SO H I  

... -- .. . . . . .  . -~ 1.. 
_I.., 

. . _ .' .. 6 6  K K  FRS 8 1  . C O H B I ~ E  HYOROGRRPHS CP1-3R.  C P 1 - 5 8 ,  flnD CPl:_OR.!=R? 11) . . .............. . ..I 
.... .................. - - ... .  

.,.. I P R N 1  1 P R I N T  CONTROL 

I..; 0  PLOT COtiTROL I P L O I  ~ - _ 
~ ~- ~~~ -~ ~~ . ~ . -~ 

;..I OSCRL 0 .  HYDROGRRPH PLOT SCRLE 

- HYOROSRI)PH c o n s ~ n f i r ~ o n  
ICONP 3  -NUMBER O F  H Y O R O S R R P H S  T O  CONBI~E 

HYORO6RRPH R I  S T f l T I O n  FRS i t  
SUH OF 3  HYOROGRRPHS 

. 
M .?on n ~ ? p  O R O ~  .~ F L O U  - O R  nan n ~ n n  D R O  F I U Y  " O R  non HRHN u ~ o  F L O U  O R  nun nunti ouo  

... 1 OEC 0 0 0 0  1 0 .  1 OEC 0 6 1 5  76 1 7 4 7 5 5 .  1 OEC 1 2 3 0  1 5 1  3 0 8 3 .  1 OEC 1 8 4 5  2 2 6  0 6 .  
0 .  1 OtC 0 6 2 0  17 l Z S b Z ? .  I DEC 1 2 3 5  1 5 2  2 9 3 4 .  L I OEc 1850 . 2?1-~~-._ 7 9 .  



1 n F C  0 0 1 0  3  0. 1 D E C  O b L 5  7 U  1 2 6 8 4 5 .  

. . , ., . 1 D E E  0 3 0 0  3 7  9 0 0 7 .  1 D E C  0 9 1 5  1 1 2  3 4 3 5 2 .  
1 D E C  0 3 0 5  
1 D E C  0 3 1 0  3 9  1 3 4 4 8 .  ' 1 D E C  0 9 2 5  1 1 4  3 0 2 3 7 .  
1 D E C  0 3 1 5  4 0  1 7 0 7 8 .  ' 1 D E C  0 9 3 0  1 1 5  2 8 3 6 4 .  

1 D E C  0 9 3 5  1 1 6  ... . . - . . . . . 
1 D E C  0 9 4 0  111 
1 D E C  0 9 4 5  1 1 8  
1 D E C  0 9 5 0  1 1 9  
1 D E C  0 9 5 5  1 2 0  
1 D E C  1 0 0 0  1 2 1  
1 D E C  1 0 0 5  1 2 2  
1 D E E  1 0 1 0  1 2 3  
1 D E E  1 0 1 5  1 2 4  
1 D E C  I 0 2 0  1 2 5  
1 D E C  1 0 2 5  1 2 6  
1 OEC 1 0 3 0  1 2 1  
1 D E C  1 0 3 5  1 2 8  
1 D E C  1 0 4 0  1 2 9  
1 D E C  1 0 4 5  1 3 0  
1 D E C  1 0 5 0  1 3 1  
1 D E C  1 0 5 5  1 1 2  
1 0 1 - C  1 1 0 0  1 1 3  
1 D f . C  110!, 1 3 4  

1 OFC 0 4 5 5  6 0  1 1 5 2 1 4 .  : 1 DEC 1 1 1 0  1 3 5  1 4 5 1 .  
I ; . . 

1  DFC 0 5 0 0  6 1  1 1 5 6 5 8 .  1 DEC 1 1 1 5  1.16 1 0 1  7 .  
. . 1 DEC 0 5 0 5  6 2  1 1 6 0 7 6 .  I U C C  1 1 2 0  1 1 1  61r1 I .  

I D E C  I 2 4 0  1 5 3  
1 D E C  1 2 4 5  1 5 4  
1 D E E  1 2 5 0  1 5 5  
1 D E C  1 2 5 5  1 5 6  
1 D E C  1 3 0 0  1 5 7  
1 OEC. 1 3 9 5  1 5 0  .. 
1 D E C  1 3 1 0  1 5 9  
1 D E C  1 3 1 5  1 6 0  
1 D E C  1 3 2 0  1 6 1  
1 D E C  1 3 2 5  1 6 2  
1 D E C  1 3 3 0  1 6 3  

. ? o_ET 1235 1 6 4 .  
1 D E C  1 3 4 0  1 6 5  
1 D L C  1 3 4 5  1 6 6  
1 - D E C  1 3 5 0  A 6 7  
1 D E C  1 3 5 5  1 6 8  
1 D E C  1 4 0 0  1 6 9  
I oEc 1 4 %  . ! l o  

1 D E C  1 4 1 0  1 7 1  
1 D E C  1 4 1 5  1 7 2  
1 O E C  1 4 2 0  1 7 3  
1 D E C  1 4 2 5  1 7 4  
1 D E C  1 4 3 0  1 1 5  
1 D E C  1 4 3 5  1 7 6  
1 O E C  1 4 4 0  1 7 7  
1 D E C  1 4 4 5  1 7 8  
1 D E C .  1 4 5 0  1 7 9  
1 D E C  1 4 5 5  1 8 0  
1 D E C  1 5 0 0  1 8 1  
1 D E C  1505  1 8 2  - ~ 

1 OEC 1 5 1 0  1 8 3  
1 D E C  1 5 1 5  1 8 4  
1 D E C  1 5 2 0  1 8 5  
1 D E C  1 5 2 5  1 8 6  
1 D E E  1 5 3 0  1 8 7  

D E C  1 5 3 5  1 8 8  
1 D E C  1 5 4 0  1 8 9  
1 D E C  1 5 4 5  1 9 0  
1 OEC 1 5 5 0  1 9 1  
1 OEC 1 5 5 5  1 9 2  
1 OEC 1 6 0 0  1 9 3  
1 DE_C 1 1 6 5  1 9 4  
1 D E C  1 6 1 0  1 9 5  
1 D E C  1 6 1 5  1 9 6  
1 D E C  1 6 2 0  1 9 7  
1 D E C  1 6 2 5  1 9 8  
1 D E C  1 6 3 0  1 9 9  
1 D E C  1 6 3 5  2 0 0  
1 OEC 1 6 4 0  2 0 1  
1 D E C  1 6 4 5  2 0 2  
I D E C  1 6 5 0  2 0 3  
1 D E C  1 6 5 5  2 0 4  
I OEC 1 7 0 0  2 0 5  
I D E C  1 / 0 5  2 0 6  
1 OEC 1 7 1 0  2 0 7  
1  U I C  1 1 1 5  1 0 8  
I O L C  1 / 2 0  2 0 9  
I D f C  1 1 2 5  2 1 0  
1 D t C  1 1 3 0  2 1 1  
I D t T  1 / J ' ,  1 1 2  

425 .  
4 0 9 .  
394 .  
3 8 0 .  
3 6 6 .  
353 .  
3 4 1 .  
3 2 8 .  
3 1 6 .  
3 0 5 .  
2 9 3 .  
2 8 2 .  
2 1 1 .  
2 5 0  
2 4 9  
I J Y .  
z/fJ 
2 1 8 .  
/ O H  

1 D E C  1 8 5 5  2 2 8  
1 D E C  1 9 0 0  2 2 9  
1 D E C  1 9 0 5  2 3 0 -  
1 D E C  1 9 1 0  2 3 1  
1 D E C  1 9 1 5  2 3 2  
1 D E C  1 9 2 0 _ 2 _ 3 F  - -- - - -- 
1 D E C  1 9 2 5  2 3 4  
1 D E C  1 9 3 0  2 3 5  26.  
1 D E C  1935_-.136_ . . . . . . . . . . . 23.  
1 D E C  1 9 4 0  237  20.  
1 D E C  1 9 4 5  238  18.  
1. OEC.19502F9 
1 D E C  1 9 5 5  2 4 0  1 4 .  
1 D E C  2 0 0 0  2 4 1  13 .  

11. I O!_c?!.E-. *!? -. :: 
1 D E C  2 0 1 0  2 4 3  10 .  
1 D E C  2 0 1 5  2 4 4  9.  
1 D C C  2 0 2 0  2 4 5  8 -  
1 D E C  2 0 2 5  2 4 6  7. 
1 D E E  2 0 3 0  2 4 7  7. 
1 D E C  2 0 3 5  . 2 4 e  6:.-.. 
1 D E C  2 0 4 0  2 4 9  5. 
1 D E C  2 0 4 5  2 5 0  5. 
1 D f C Z O S O  2?!& . 4, 
1 D E C  2 0 5 5  2 5 2  3. 
1 D E C  2 1 0 0  2 5 3  3. 
1 DEC.? l05- . . *54  ~ . ~ 3. ..-.p-- 
1 D E C  2 1 1 0  2 5 5  2.  
1 D E C  2 1 1 5  2 5 6  2. 
1 D E C  2 1 2 0  2 5 7  2. 

~ .-- ~ ~ -..~ -. 
1 D E C  2 1 2 5  2 5 8  1. 

- 

1 D E E  2 1 3 0  2 5 9  1. - ~ 

1 D E C  2 1 3 5  2 6 0  I. 
1 D E C  2 1 4 0  2 6 1  1. 
1 D E C  2 1 4 5  2 6 2  0. 
1 D E E  2 1 5 0  2 6 3  - - -- -- --. -_- _ _ 0, 
1 D E C  2 1 5 5  2 6 4  0. 
1 D E C  2 2 0 0  2 6 5  0 .  

0 .  1 PECL_2?05 .26.  . -~ :: 
1 D E E  2 2 1 0  2 6 7  0 .  
1 D E C  2 2 1 5  2 6 8  0. 
1 bcc-~722-5 D E C  2 2 2 0  1i 2 6 9  . V T  0.  - 
1 D E C  2 2 3 0  2 7 1  0 .  
1 D E C  2 2 3 5  2 7 2  0 .  
1 D E C  2 2 4 0  

3 3 .  

1 D E C  2 2 4 5  2 7 4  0 .  
1 D E C  2 2 5 0  2 7 5  

.. 
0 .  

1 D E C  2 2 ~ 5 5  2 7 6  . VT 
1 D f C  2 3 0 0  2 7 7  0. 
1 D E C  2 3 0 5  2 7 8  

:: 
0.  

1 D E C  2 3 1 0  2 7 9  
1 D E C  2 3 1 5  2 8 0  0. 
1 D E C  2 3 2 0  2 8 1  0 .  
1 D E C  i 3 2 5 7 B 2 ~ -  0. 
I O t C  2 3 3 0  2 8 3  0 .  
I D t C  2 3 3 5  7 8 4  0 .  
1 D t C  2 3 4 0  2 8 5  0 .  
1 OEC 2 3 4 5  2 8 6  0 .  
I D t C  2 1 5 0  2 8 7  0  



1 OEC 0 5 1 0  6 3  1 1 6 4 3 6 .  ' 1 OEC 1 1 2 5  1 3 8  6 2 3 4 .  1 OEC 1 1 4 0  2 1 3  1 9 8 .  ' 1 OEC 2 3 5 5  2 8 8  0 .  
5 8 8 3 .  1 DEC 1 7 4 5  2 1 4  1 8 8 .  ' 2  DEC 0 0 0 0  2 8 9  0. F. 

5 5 6 1 .  1 DEC 1 1 5 0  2 1 5  1 9  2  OEC 0 0 0 5  2 9 0  0 .  ,,. 
. ' ... DEC.oO1o. . .2g1~ .... - 

1 D E t  1 7 5 5  2 1 6  0 .  
1 DEC 1 8 0 0  2 1 1  1 6 1 .  ' 2  DEC 0 0 1 5  2 3 2  0. 

1 5 2 .  - 2  DEC 0 0 2 0  2 9 3  4 1 2 2 .  ' 1 DEC 1 8 0 5  2 1 8  ~ ~ i4 .... .&- -.l 6EC... nb25-. T g l . - . . - . - B ~  0. . 
4 4 7 5 .  -. 1 L i E C ~ l t j l O  - 2 1 9  
4 2 4 0 .  1 DEC 1 8 1 5  2 2 0  1 3 5 .  2  DEC 0 0 3 0  2 9 5  0 .  

1 2 1 .  ' 2  DEC 0 0 3 5  2 9 6  4 0 1 6 .  1 OEC 1 8 2 0  2 2 1  0 .  '- TTn- s82 5 . . -  222 8.-..-. Erc.-Jmr--n,- . . .. - 
1 DEC 1 8 3 0  2 2 3  1 1 0 .  ' 2  DEE 0 0 4 5  2 9 8  0. 

. .  . .. 3 4 2 6 ,  . 1 0 2 .  ' 2  DEC 0 0 5 0  2 9 9  1 DEC 18-35 2 2 4  9i_ .*-_. * bn.0655. 'ibd I:: 
3 2 5 2 .  - i -OEC ' i s 4 0  2 2 s  

... ......*.e..........e.*..*: ...*-..-.-.........*.e......-..-: ................................ .... 
. . . . . . . .  .... . . . . . . . . . . . . . . . . . . . . . . . . . .  - ....... 

T I H E  HRXIHUH RUERRGE FLOY 
6-HR 24-HR 72-HR 2 4 . 9 2 - H R  ....... . . . . . . . . . . . . . . . .  .... 

2 6 0 8 3 .  '- ~ 

.. ~ 

,.! ( I N C H E S )  12 .206  1 3 . 2 7 4  1 3 . 2 1 4  

. 

1 3 . 2 7 4  

. . . . .  ..; ( R C - F T )  4 9 3 8 8 .  5 3 7 1 1 .  ~.~~ . 5 3 7 1 1 .  5 3 7 1 1 .  ~. 

.. , 
CUHULRTIUE RRER = 7 5 . 8 1  SQ H I  ,.. 8 

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

2-.7 ' - . = - - - . . T L ~ - * > r - . T  . . I . . . .  I*.' t.. h.. -*. LL. I.. .a. tl. .-It ..* .=. ..I. &., a*-.----- .......... ....... ......... ... ... .... ... 

,.. 
1 , '  6 9  KK R O U l E  RESERUIOR R O U I I H G  OF FRS I 1  U S I H 6  .... FRS 11 . .  HYOROGRRPH . .  _ . . . _ . - . . _ - . . _ I - _ - -  - -. . . ............... - . . . - . . . .  
!.,I .............. 
I::1 -- RESERUIOR RSSUHED EHPTY , ~ . . . . . . . . . .  

. . 

I . . .  
1. .  7 1  KO OUiPUT COHTROL URRIRBLES 

I P R H I  , ...... . . . .  ..-.Ts [0* ....... 1 P R I N T  COHlROL 
' 0 ' PCOT COIITROL 

. , O S C R L  0 .  HYDRO6RRPH PLOT SCALE 

.< .,, 
. 7 2  RS STORRGE R O U l l H G  ................... HSWS-' -~ - 1 NUHEER OF SUBRERCHES 
. . I T Y P  S T O R  T Y P E  OF IHITIRL COHOITIOH 

RSURIC , .oo IHIIIRL C o n o I T I o n  . . . . . . .  7. - ~ .OO UORKIHG R  R H D D  C O E F F I C I E N T  

STORAGE- . O  2 0 0 . 0  1 5 0 . 0  2 0 0 0 . 0  4 5 0 0 . 0  6 3 0 0 . 0  8 2 0 0 . 0  1 0 4 0 0 . 0  1 3 2 0 0 . 0  16600.0 
2 0 3 0 0 . 0  2 5 0 0 0 . 0  

............. 

* 

1 6  5 5  S P I L  I U H Y  
C K ~  1 IU/!J.~JO > Y I L L W H Y  C H t 5 l  C L ~ U H I I U N  

SPUIO n 0 o . 0 0  S P I I L U H Y  U J D I U  
r o u u  1 / O  W I  I* C 1 1 1 1 t 1 l I 1 l l l  



I EXPU 1.50 E X P O ~ E N T  O F  H E R D  - 
: q 1. - 73 ST TOP OF Dflll--- _. .. . ~~ -. .- .. - . - ~~ ~ .. -~ -- 

TOPEL 1 0 8 0 . 0 0  L ~ L E U ~ T I O ~ R ~  TOP OF DAM i -11 D n n u I o  5880.00 O R n  uxOrH 
COO0 2 .IO_>E!R__IsfQCJF!!! . _. 1: EXPO 1.50 EXPOnEflT OF HERD 

-I.' 
SU ORH U I D I P  5880.00 5880.00 31680.00 1: 08~~.5r1.~B9~ 5c--.----- ~- 

~ ~ 

SE 1088.00 1 
-I ... 1: . pp-p....-. ~ ~ - ~ 

COHPUIEO OUIFLOU-ELEURTIO~ OR18 

7EYmTR 6.m-c . -~ .- -~ -- 

- .  

O U L O  1 9 5 9  i a ~ ~ i ~ ~ ~ g e . ~ . ~ ~ r u i - ~ ~ - r ; ; ; ; ~ ; ; .  .!o719-53 s t  la., 1 ~ 6 4 . ~ ~ .  .-+:!! 
..., ELEURTION 1082.35 1082.95 1083.61 1084 .33  1005.12 1086.88 1087.86 1008.90 1090.00 - 

- 1.' 
, 

STORR6L 120 2 0 0 . 0 0  750.00 2 0 0 0 . 0 0 4 5 0 0 . 0 0  6300.00 8200.00 W3l.50 @ 3 2 5 . 9 8 8 4 8 3 . 3 :  1 1 -  
, ~ ,  ---- OUTFLOU - o O  .OO ~ . O O  .OO .OO . .OO - 0 0  12.01 - 96.58 325.15 

- ,.., ELEURTIOH 1060.00 1064.00 1068.00 1012.00 1076 .00  1070.00 1 0 7 9 . 8 0 - 1 0 7 9 : 0 3  rOmTT3 

- 
' I...f..t...............~..**..~.*.~...~......-..~.-..~~~....~......~~..~....*....~.......~~.. e.e--.-..~.....*-..~......*........-.- 

~~. . ~ ' .  - -  ' 
~. . ~~~ ~ ~~ - . ~ 1 1 .  D R  non nr rn  ORD o u r f ~ o u  S T O R R G E  S T R S E  ' O R  non HRnn O R O  o u r ~ ~ o u  S ~ O R R G E  S T R G E  OR non nnnn ORD o u ~ r i o u  SIORRGE SIR6E . .. 1 

..'-T~EC 
- ,  1  OEC 

1 DEC -. --.. . I U E C  
' 1 DEC 

1 OEC 
1 ' .  I D E C  
! 1  O E C  

1-DEC 0820 1 0 1  
1 DEC 0825 102 
1 DEL 0830 103 
1 OEC 0835 104 
1 DLC 0840 105 
1 OEC 0845 106 
1 DEL 0850 101  
1 OFL 0U15 108 
1 D t C  0900 1 0 3  
1 OFC 0905 110 

1 DEC 1 6 4 0  2 0 1  
1 OEC 1645 202 
1 OEC 1650 203 
I OEC 1655 204 
1 DEC 1100 205 
1 O E C  1705 206 
1 OEC 1710 207 
1  O E C  1715 208 
I DtC 1720 209 
J OEC 1725 210 
1 D r c  1130 211 



1 DEC 0100 13 
1 D E E  0105 14 
1 DEC 0110 15 - - - - - - 
1 D E C  0115 16 
1 D E C  0120 17 
1 DEC 0125 18 
1 D E C  0130 19 
1 D E C  0135 20 
1 D E C  0140 21 
1 DEC 0145 22 
1 D E C  0150 23 

1 D t C  0920 113 
1 OEC 0925 I14 
1 D f C  0930 115 
1 D E E  0935 116 
1 D E C  0940 117 
1 DEC 0945 118 ~. . 
1 D E C  0950 119 
1 OEC 0955 120 
1 DEC 1000 121 - .. ~~ ~ 

1 D E C  1005 122 
1 D E C  1010 123 46422. 19430.6 1087.5 ' 1 DEC 1830 223 

I /:t~-l. BEL 0155 24 0. 40.4 1060.~ - -_~~rnu5 1 2 4 .  ~ L ? ~ _ ~ , _ J P Z Z S , Z . . - ? ~ ~ ! , +  - 1 DEE ~e_?x~iz? ~ & L L  s s s s L - ~ o e 1 . 2  
I D E C  0200 25 0. 50.6 1061.0 ' 1 DEC 1020 125 44442. 19021.1 1087.3 ^ 1 DEC 1840 225 3328. 9534.1 1081.1 

' 1 OEC 0205 26 0. 62.6 1061.3 ' 1 D E C  1025 126 43461. 18815.8 1081.2 ' 1 DEC 1845 226 3247. 9 5 1 2  2 l O R 1  1 

i..L ~ & E C  0210 27 0. 16.6 - 1 1061.5 DEC 1030 , , .. 1 D E C  0215 28 0. 92.9 1061.9 ' 1 DEC 1035 
1 D E C  0220 29 0. 111.8 1062.2 1 D E C  1040 

DEC 0225 1 30 0. 133.9 1062.7 1 OEC 1045- 
1 OEC 0230 31 0. 159.4 1063.2 ' 1 DEC 1050 
1 D E E  0235 32 0. 189.1 1063.8 ' 1 OEC 1055 

' -  1 OEC 0240 33 -- .- - - .- - 0. 223.3 1064.2 _'.I DL_Ll100 - 1 DEC 0245 34 0. 262.1 1064.5 ' 1 DEC 1105 - 1 D E C  0250 35 0. 307.8 1064.8 ' 1 DEC 1110 
..: --- 1 DEC 0255 36 0. 359.3 1065.2' .&)K.&lJS 
: 1 DEC 0300 31 0. 417.6 1065.6 ' 1 DEC 1120 
I . ,  1 D E C  0305 38 0. 485.9 1066.1 ' 1 D E C  1125 
' 1 D E C  0310 39 , ~---0d59,!_10!?6,! I _OK& 11_10 - 1 DEC 0315 40 0. 674.5 1067.5 ' 1 DEC 1135 

. ..~ 

3 D E ~  l_eso_.z27...~ 
1 D E C  1855 228 
1 DEC 1900 229 
1 D E E  1905 230 . 
1 D E C  1910 231 
1 DEC 1915 232 
1 D E C  1920 233 
1 DEC 1925 234 
1 D E C  1930 235 
1 D E C  1935.236 
1 DEC 1940 231 
1 DEC 1945 238 
! DEC is50239 - ~ .  
1 D E C  1955 240 - 1 D E C  0320 41 

..' 1 D E C  0325 42 
' 1 DEC 0330 43 

' 1 DEC 0335 44 

1 D E E  0350 47 

1 D E C  0420 53 
-- 

1 D E C  0430 55 
0 " l E  ? ins" c 

1 D E C  0440 57 1868. 9107.6 1080.7 ! DL& 1400111 . -- -- ~ -- -. . - . 
1 D E C  0445 58 4637. 9864.2 1081.5 ' 1 D E C  1305 158 
1 D E C  0450 59 , 7759. 10603.9 1082.1 ' 1 OEC 1310 159 
1 0455- 60 10480. 11332.4~__l082.7 . 1 DEC 1315 160 
1 DEC 0500 61 13393. 12045.2 1083.2 1 DEC 1320 161 
1 OEC 0505 62 16455. 12740.5 1083.7 ' 1 DEC 1J25 162 
1 D E C  .-. 0510 ~ 63 19448. ~- 13411:2 ~ 1 1 O E C  i330 1 6 5  
1 DEC 0515 64 22124. 14077.8 1084.5 ^ 1 DEC 1335 164 
1 D E C  0520 65 24846. 14722.8 1084.9 1 DEC 1340 165 
L _or& as_=.. S_AXQ,J~~S~.~. .i~a5,! -. .l orc $345 166 
1 DEC 05.30 61 30389. 15967.5 1085.6 ^ 1 OEC 1350 167 
1 DEC OSJ5 68 33189 16567.0 1006.0 ' 1 DEC 1355 168 
! DUC 0540 69, 35704. 11152.6 1086.3 " 1 DEC 1400 1C9 
1 OEC 0545 10 38376. 11126.4 1086.6 ^ 1 DEC I405 170 
1  D f C  0550 71 40968. 18281.4 10u6.9 ' I OEC 1410 111 
1 DEC 0s55 72 1 7 5 5 5  I R R ~ C ,  G I n o ,  7 - I n F r  l r l 5  1 7 7  

1 9LF _2.!20.25? 
1 DEC 2125 258 
1 DEC 2130 259 
1 DEC 2135 260 
1 DEC 2140 261 
1 DEC 2145 262 
1 D f C  2150 2 6 3  
1 DEC 2155 264 
1 OEC 2200 265 
1 OEC 2205 266 
I DEE 2210 267 
I O t C  2215 268 



1 DEC 0 7 2 0  8 9  1 3 5 2 6 5 .  

, 1 DEC 0 7 2 5  9 0  1 3 7 3 2 3 .  
1-IIEP T i 7 r - 3 n 7 T W B T . ~ '  
1 DEC 0 7 3 5  9 2  1 3 6 6 0 6 .  
1 DEC 0 7 4 0  9 3  1 3 4 1 8 3 .  uEc. O,.rg 7 J +  ..Tmm.... 

1 DEC 0 7 5 0  9 5  1 2 6 3 2 2 .  
1 DEC 0 7 5 5  9 6  1 2 1 1 8 5 .  
l - l E C a B n T 7 E 7  6 4 7  

. 1 OEC 0 8 0 5  9 8  1 1 0 3 0 7 .  
1 DEC 0 8 1 0  9 9  1 0 5 0 7 6 .  

1 DEC 0 6 1 5 1 0 0 - 1 O C I O 0 .  

1 0 8 9 . 9  ' 1 DEC 1 5 4 0  1 8 9  
1 0 8 9 . 9  . 1 DEC 1 5 4 5  1 9 0  
n ) 8 T T 9  - 1  DEC 1 5 5 0  1 9 1  
1 0 8 9 . 9  ' 1 DEC 1 5 5 5  1 3 2  
1 0 8 9 . 8  ' 1 DEC 1 6 0 0  1 9 3  
1 0 8 9 . 6  ' 1 DiEC 1 6 0 5  1 9 4  
1 0 8 9 . 8  ' 1 DEC 1 6 1 0  1 9 5  
1 0 8 9 . 7  - 1 DEC 1 6 1 5  1 9 6  
1 0 8 9 . 7  ' 1 - U E r  1 6 2 0  1 9 7  
1 0 8 9 . 6  ^ 1 DEC 1 6 2 5  1 9 8  
1 0 8 9 . 6  ^ 1 DEC 1 6 3 0  1 9 9  
1 0 8 9 . 5  ' 1 DEC 1 6 3 5  2aO 

1 DEC 2 2 4 0  2 1 3  
1 DEC 2 2 4 5  2 1 4  
1 DEC 2 2 5 0  2 7 5  
1 DEC 2 2 5 5  2 7 6 ~  
1 DEC 2 3 0 0  2 7 7  
1 DEC 2 3 0 5  2 7 8  
1 D E C  23TD 2 7 9 - - '  
1 DEC 2 3 1 5  2 8 0  
1 DEC 2 3 2 0  2 8 1  
1 DE€ 2375 2 8 2 - - -  
1 DEC 2 3 3 0  2 8 3  
1 DEC 2 3 3 5  2 8 4  
1 DEC 2 3 3 0 - 2 8 5  
1 DEC 2 3 4 5  2 8 6  
1 DEC 2 3 5 0  2 8 7  
I DEC 2 3 5 5  ZBB - :  
2  DEC 0 0 0 0  2 8 9  
2  DEC 0 0 0 5  2 9 0  
2  DEC - 0 0 1 0  2 9 1  
2  DEC 0 0 1 5  2 9 2  
2  DEC 0 0 2 0  2 9 3  
2  OEC 0 0 2 5  2 9 4  
2  DEC 0 0 3 0  2 9 5  
2  DEC 0 0 3 5  2 9 6  
2  DEC 0 0 4 0  2 9 7  
2  DEC 0 0 4 5  2 9 8  
2  DEC 0 0 5 0  2 9 9  
2  DEC 0 0 5 5  3 0 0  

ff....l............._..l.....~.........-..........--...-......~~.*.....-..-...-..-.....--*e....~...................................... 

.. - ~ .  . - - -~ .. . . .. . . ~. . ~~~~~ ~~ ~ ~ ~~ ~ - - - -- -- . . .. - -- - 
PEAK OUIFLOU I S  1 3 7 7 0 8 .  R l  I I H E  7 . 5 0  HOURS 

- ~ 

~ . - .. 

PERK FLOU T l H E  HRXIHUH R U E R R G E  F L O Y  
,.. ( C F S )  (HR)  6-HR 24-HR 12-HR 24 .92-HR ! m 7 7 8 6 .  . .  . ..7CFS.,. 71587: - . 22~rB~g: - .  2185( . .-2TB5 4... 

( I l l C H E S )  8 . 7 1 3  1 1 . 1 2 2  1 1 . 1 2 2  1 1 . 1 2 2  

~ ~ -~. ( R C - F T )  3 5 4 9 8 .  .. . ~ 

4 5 0 0 3 .  4 5 0 0 3 .  ~. ~~ 

4 5 0 0 3 .  

,, PERK STORAGE T I H E  
. .. ( R C - F l )  z169T:-~- -7:m~ CUR) 

,; PERK SIRGE I I H E  
; . ( F E E T ) .  

. 1 0 8 9 . 8 7  
( H R 7  

7.50 

CUnULRTIUE RRER = 7 5 . 8 7  S O  H I  



R u n u r F  s u n n n R Y  
. . . . . . . . . . . . .  -- ~ ~ . . -~ ~-~ . F L O Y  r n  cusrc  F E E T  P E R  s E c o n o  

T I M E  I N  HOURS. RRER I N  SOURRE ' M I L E S  

-. p e n . .  . T I ) I S O F ~  . . .  .. 
MRXIHUH TIHE OF qUERPGE. FLOY FOR !!RXI!!U!! .PERIOD !!GI! 

PERK 6-HOUR 24-HOUR 12-HOUR RRER STRGE MAX STRG 

1 0 0 4 .  9 6 1 .  2 . 7 8  . ....................... .. . ~ l L _ ?  .......... 3 9 9 9 .  

HYOROGRRPH RT C P 1 - 2  4.33 1 0 0 5 3 .  2 5 4 0 .  2 4 4 1 .  1 - 1 0  
..................... . . ~. . . . . . .  . . 

HYDROGRRPH AT C P 1 - 3  5 0 7 8 3 .  5.33 2 6 2 4 1 :  6 9 1 3 .  6 6 5 9 .  1 9 . 3 2  . . 
.... 

3  COIIBINEO R 1  C P 1 - 3 8  111711, j 2 6 1  , 3 9 8 5 2 :  . Er158; . . . ! O O ! ! .  . .?.!!.?c~- ............... 
HYDR06RRPli AT C P 1 - 4  2 8 6 1 8 .  4.75 1 1 8 2 2 .  3 0 2 7 .  2 9 1 6 .  8 . 3 8  

............. -- . . . . . .  . . . .  .- 118.16.; 
ROUTED TO CP1-4R 2 8 1 9 4 .  6 . 4 2  3 0 2 1  

~ 

2 9 1 6 .  

:. i H Y D R O G R R P H  R T  - 5 . .  19760. 4.58 7_5?.6. 12!11 . . . . . . . . . . . . . .  .... 1 6 6 0 .  5 . 45  

. 2 C O l B l n E O  RT CP1-5R 3 4 1 0 4 .  6.25 1 8 9 9 3 .  4 9 5 8 .  4 7 1 6 .  1 3 . 8 3  '.! 
- ..... .......... ~ ~ . .......................... 

i i . 7  H Y D R O G R A P H  R T  C P 1 - 6 - - - - ~ ~ ~  2 0 8 8 7 .  4.42- ~- 1 2 5 6 .  1 8  3.6.. 1 7 6 8 .  5 . 1 3  

,.. ROUTE0 TO . . . . . .  ............. ... ----. -- -- CP1-68... ?Ol!O, ' , 1 1  !c750. 1 8 3 6 .  1 7 6 8 .  
~ . ~ 

_ I " .  
,..I HYDROGRRPH RT CP1-7  4 2 1 0 1 .  4 .08  1 2 3 3 3 .  3 1 0 2 .  2 9 8 8 .  
!,.L- ..... .............. 

cP1-7R !5., R ~ T T  0  3 9 6 1 2 .  1 . 3 3  1 2 3 2 4 .  3 1 0 2 .  2  9 6  8.. 
,!..I 1 :;!r~p HYDROGRRPH R I  Cpkc ..16_968..~. 3 : 1 5  . ~ . 3 8 e 7 .  . .  !'l!:~ . . . . . . . . .  9 3 9 .  
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. 5 3 ~  ~ . 5 1  . 4 9  .4 7  . 4 4  . 4 2  

v,.. . 3 4  . 3 1  . 2 9  . 2 7  . 2 5  . 2 3  
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2 4  H H  I L - H H  Y Y . 6 1 - H H  ~ - -  -~ I ( C F S )  L ! ! P l ~  - 6 - t i R  
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C U f l U L H l l U E  HKCH . 2 9 - 2 0  5 0  f l l  
~. ~ ~ 

1 R T ~ ~ P  . 0 0  PERCENI I I P € R U l O U S  HRLH 

........ m r ~ x  
SCS OLHENSIONLESS UNI IGRRPH ~. ......... - . 

! .... 4 1  UO 
1, / -. - .. TLRG 2 . 0 6  LAG ... . ..~ ...  *!. ..L 

' 

~ .. . . . . . . .  
.., u n I l  H Y D R O G R R P H  

. . . . . . . . .  3 t-ND.UF.-?;;;;Q. OROI I f l !ES 344~4... ...... ci.1 
2 8 6 1 .  .. .. 

2 1 5 6 .  3 6 5 9 .  4 1 6 9 .  3902.  1 6 2 8 .  2 7 1 .  1 9 4 .  
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~ ~ ~ .~ . . ~  

HSTPS - -  --. 6 NUHBER O F  SUBRERCHES 

- '  
RNSKK 1 . 6 9  HUSKInGUH K  

x ~.. ~ ~- -- - .- . d o  n u s K I n c u n  x 
~ -~ ~ .~ ~~ 

i C u n u L R r ~ u ~  RRER = 0 . 3 8  SQ nr 
~. .~~ ~- . . .  I.,~-... -- 

" I  . 

& ,, 1 
H Y D R O G R R P H  R T  S r u T I o n  CPI-IR ~ ~ ~ .. ......... ........................ ~ ~ ~ . .  - ~~ ~.~ - ~ 

1 .-..---. . ---- r.l-r---.- .-. ..- ... -.. *.. .-* ... - * -  . r*  ..r. .-. +.. . r.* ... ..i ..- r.. ..r .-. .-. *..= .-- .-...... 
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5 0  L S  ~. . SCS LOSS RATE ..... . 
XTRTX~.  . I 7  I N I T I A L  ABSTRACTION 

CRUIlBR 9 2 . 0 0  CURUE NUU8ER 
R I I M P  
.- 

.OO PERCENT IHPERUIOUS RREA . . . . . . . . . .  . . . ~ 

5 9  UO SCS DIHENSIONLESS UNITGRAPH 
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U H I T  HYOROGRRPH 
19 E N D - O F - P E R I O D  0 R O l n R l L S  
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HYOROGRRPH R'l  S I R I I U N  C P I  6  

TOTAL R A I N F R T L  = 1 7 - 3 0 ,  TOTAL LOSS = 1 . 0 0 ,  TOTRL EXCESS = 1 6 . 7 9  
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I l O T f l 1  R H I N F H L L  = 1 7 . 8 0 ,  T O l f l L  LOSS = . 6 2 ,  I U l R L  EXCESS = 1 1 . 1 0  
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AHSKK 3 .77  HUSKIflGUfl K  

X .10  H U S K I I G U H  X 

! 
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5 9 0 .  5 1 4 .  4.39. 3 7 0 .  1 1 5 .  2 6 4 .  2 3 0 .  

i ... ... ... -.. -. . I ,  
! !  

HYDRUGHHPM H I  S I H I I U l i  C P I  ~3 1': 
I O I H L  R I I I N I R L L  : 1 7 - 8 0 ,  I i l I H I  l l l ' r>  : 1 . 1 ,  J I  I l l  1 h . S ~  

1 .  
P t H K  t I I IW l l b t  l ' l l 1 l l l l l l l ~ l  l l l i l l0lI.l I I l a i d  



C U H U L R T I U E  ARER = 1 6 . 3 9  S U  HI - - - 

1 9  HC H Y D R O G R A P H  C O H ~ I ~ ~ R I I O ~ ~  
i c o n p  . . . . . . . . . . . . . . .  . .  

4  NUHBER OF HYDROGRHPHS IU C U H U l N E  

HYDROGRRPH H I  S l f l T I O f l  C Y I - 9 H  . . .  . -  ~ 

P E R K  F L O U  T I n E  n a x ~ n u n  R U E R R G E  F L O U  
I C F S )  . . 434 (3 .  I H R )  

6 - H R  2 4 - H R  I 2 - H R  9 9 . 6 1 - H R  
. .  .. 

4 O . B T  T C F S )  7 9 7 6 0 .  1 2 5 6 1 .  4 9 1 4 .  3 5 5 0 .  
I I f l C H E S )  8 . 4 2 5  1 4 . 2 2 5  1 6 . 6 9 3  1 6 . 6 9 )  

( R C - F l )  1 4 1 5 1 .  .. - - 2 4 9 1 4 .  
. . . . . . . . .  

2 9 2 3 1 .  2 9 2 3 8 .  

C U H U L R T I U E  RRER = 3 2 . 8 4  5 9  H I  

............... 
8 0  K K  FRS 11 * . . C o f l u ~ N L  HYOROGHHPHS C P I - J H ,  C P I  5 H ,  AflD C P I - 9 1 1  ( =  T K S  # I )  -~ * 

8 1  KO O U T P U T  CONTROL U A R I R B L F S  
I P R ~ ~  1 PKINI C O ~ I K U ~  
I P L O I  0  P L U l  L U f l l R l J l  
IJSCRL 0 .  HYDROGRAPH P L O I  S L R L F  

H Z  H C  HYOROGRRPH C U n 8 I f l R T l U f l  
I ~ O H P  J f lUMBrR  U l  l IY I JKU6KRYHS 1 U  r l l H R l N F  



HYOROGRHPH H I  S l H l l O I l  FHS I 1  
, . sun  ur .I t l '~oRilGR13PHs 

. , f.ff..f..~.(/lr_~m..il_.ffil.ff...f.L....LI..t.L......f.I....fLL*Lff~...I.*ff..tl.~~.*~~.~.~.~.~~~..~~~...~.-.~-*---.-~.**~.~~~.--~- 
' I  

1 
. 

: I  DR non nunn DRO F L O U  O H  ?ON H R ~ N  , O R D  . ~ 

~ ~ . F L O U  - O R  n o n n a n n  o ~ o  F L O Y  - oe~-npn en!! ..ED -~~~ ~ t LOU ~- 

1 DEC 0 0 0 0  1 0 .  - 

1 OEC 1 2 0 0  3 7  
1 OEC 1 2 2 0  3 8  
1 O E C  l i i o - - - 3 9  
1 OEC 1 3 0 0  1 0  
1 DEC 1 3 2 0  4 1  
1 OEC 1 3 4 0  4 2  
L OFC 1 4 0 0  4 3  

. .  . . 1 OtC 1 4 2 0  44 
1 DEC 1 4 4 0  4 5  
1 DEC 1 5 0 0  4 6  
1 OEC 1 5 2 0  47  
I I J I C  1 5 4 0  4 8  
I O f t  l b 0 0  49  
I n~ c 1 ~ 2 0  ,iu 

2  OEC 0 1 0 0  
2 DEC 0 1 2 0  
2  DEC 0 1 4 0  
2 DEC 0 2 0 0  
2 D E C  0 2 2 0  
2  DEC 0 2 4 0  
2  DEC 0 3 0 0  
<oat 0 3 2 0  

~ .. 
2  DEC 0 3 4 0  
2 DEC 0 4 0 0  
2  DEC 0 4 2 0  
2  OEC 0 4 4 0  
2  OEC 0 5 0 0  
2  D t C  0 5 2 0  
2  DEC 0 5 4 0  
2  OEC 0 6 0 0  
2  OEC 0 6 2 0  
2  DEC 0 6 4 0  
2  DEC 0 7 0 0  
2  OLC 0 7 2 0  
2  OEC 0 7 4 0  
2  DEC 0 8 0 0  
2  OEC Oe.20 
2  DEC 0 8 4 0  
2  OEC 0 9 0 0  
2  OEC 0 9 2 0  
2  OEC 0 9 4 0  
2  DEC 1 0 0 0  
2  OEC 1 0 2 0  
2 OEC I 0 4 0  
2  OEC 1 1 0 0  
2  UEC 1 1 2 0  
2  OEC 1 1 4 0  
2  OEC 1 2 0 0  
2  DEC 1 2 2 0  
2  OfC I 2 4 0  
2  DEC 1 3 0 0  
2 OEC 1 3 2 0  
2  DEC 1 3 4 0  
2  DEC 1 4 0 0  
2  OEC 1 4 2 0  
2  D f C  1 4 4 0  
2  OEC 1 5 0 0  
2 ULC 1 5 2 0  
2  OEC 1 5 4 0  
2  O t C  l b O O  
2  OEC 1 6 2 0  
2  DTC LC40 
? O I L  1 / 0 0  
1 111 C  1 / 2 0  
2  II1.L 1 / 4 0  
I 1 1 1  I I 1 1 r r 0  

76 
1 7 
7 0  
1 9  
s 0  
8 1  
8  2  
8  3  
8 4  
8 5  
8 6  
8 1  
08 
0  9  

~' 9 0  
9 1  

~ ~ 

9 2  
9 3  
3  11 
9 5  
9 6  
9 7  
9 8  
9 9  

1 0 0  
1 0 1  
1 0 2  
1 0 3  
1 0 4  
1 0 5  
1 0 6  
1 0 7  
1 0 8  
1 0 9  
1 1 0  
111 
1 1 2  
1 1 3  
1 1 4  
1 1 5  
1 1 6  
1 1 1  
1 1  8  
I I Y  
1 2 0  
1 2 1  
1 1 %  
1 2 1  
1 2 4  
I I' 
1 7 L  
1  / / 

OEC 0 2 0 0  
OLC 0 2 2 0  
DEC 0 2 4 0  
OEC 0 3 0 0  
OEC 0 3 2 0  
OEC 0 3 4 0  
OEC 0 4 0 0  
O t C  0 4 2 0  
OEC 0 4 4 0  
DEC 0 5 0 0  
OEC 0 5 2 0  
DEC 0 5 4 0  
D t C  0 6 0 0  
OEC 0 6 2 0  
OEC 0 6 4 0  
OEC 0 1 0 0  
OEC 0 7 2 0  
OEC 0 7 4 0  
OtC 0 0 0 0  
O t C  0 0 2 0  
OEC 0 8 4 0  
DEC 0 9 0 0  
DEC 0 9 2 0  
OEC 0 9 4 0  
DEC 1 0 0 0  
DEC 1 0 2 0  
OEC 1 0 4 0  
DEC 1 1 0 0  
OEC 1 1 2 0  
DEE 1 1 4 0  
OEC 1 2 0 0  
OEC 1 2 2 0  
DEC 1 2 4 0  
OEC 1 3 0 0  
OEC 1 3 2 0  
OEC 1 3 4 0  
OEC 1 4 0 0  
DEC 1 4 2 0  
OEC 1 4 4 0  
OEC 1 5 0 0  
OEC 1 5 2 0  
DEC 1 5 4 0  
OEC 1 6 0 0  
I l t C  1 6 2 0  
OEC 1 6 4 0  
DEC 1 1 0 0  
OFC 1 7 2 0  
IICC 1 / 4 0  
D1.C LMOO 
UI c 11110 
01 c 1U,k0 
1111 1901, 

1 5 1  
1 5 2  
1 5 3  
1 5 4  
1 5 5  
1 5 6  
1 5 7  
1 5 8  
1 5 9  
1 6 0  
1 6 1  
1 6 2  
1 6 3  
1 6 4  
1 6 5  
1 6 6  
1 6 7  
1 6 8  
1 6 3  
1 1 0  
1 7 1  
1 7 2  
1 1 3  
1 1 4  
1 7 5  
1 7 6  
1 7 1  
1 7 8  
1 7 9  
1 8 0  
1 0 1  
1 0 2  
1 8 3  
1 8 4  
1 8 5  
1 8 6  
1 8 7  
I 8 8  
1 8 9  
1 3 0  
1 9 1  
1 9 2  
I 9 3  
I 9 4  
1 9 5  
I 9 6  
I 9 1  
I Y H  
1 9 9  
1 0 0  
7 0 1  
' t i "  

4  O t C  0 3 0 0  7 2 6  1 0 7 9 .  
4  D t C  - 

4  OEC 
4  DEC 
4 O E C  
4 OEC 
4  OEC 
4  DEC 
4 DEC 
4  DEC 
4  DEC 
4  DEC 
4  DEC 
4 OEC 
4  OEC 
4  DEC 
4 DEC 
4  OEC 
4  OEC 
4  DEC 
4  OEC 
4  OEC 1 0 0 0  
4  DEC 1 0 2 0  
4  DEC 1 0 4 0  
4  DEC 1 1 0 0  
4  OEC 1 1 2 0  
4  OEC 1 1 4 0  
4  DEC 1 2 0 0  
4  OEC 1 2 2 0  
4 DEC 1 2 4 0  
4  DEC 1 3 0 0  
4  OEC 1 3 2 0  
4  OEC 1 3 4 0 '  
4  DEC 1 4 0 0  
4  DEE 1 4 2 0  
4  OEC 1 4 4 0  
4  OFC 1 5 0 0  
4  0f:C 1 5 2 0  2 6 3  
4  DEC 1 5 4 0  2 6 4  
4  OEC 1 6 0 0  2 6 5  
4  OEC 1 6 2 0  2 6 6  
4  OEC 1 6 4 0  2 6 7  
1 OFC I 1 0 0  2 6 8  
4 O t C  1 1 1 0  ? 6 9  
4  OEC 1 7 4 0  2 7 0  
4  UkC I 8 0 0  2 7 1  
4 OFC 1 8 2 0  2 7 2  
4  U L C  1 8 4 0  2 7 3  
4 D t C  1 9 0 0  214  
4  1Uf.C 1 9 2 0  7 7 5  
4 Of C 1 9 4 0  Z I 6  
4  U l i  1 0 0 0  1 7 1  





~ .~ 
.~ ~ 

. - -- .~ 

.i ~ - 
! 2 0 3 0 0 . 0  2 5 0 0 0 . 0  

' 9 , S E  E L E U H I I O N  1 0 6 0 . 0 0  1 0 6 1 . 0 0  1 0 6 8 . 0 0  1 0 1 2 . 0 0  1 0 7 6 . 0 0  1 0 1 8 . 0 0  1 0 7 9 . 0 0  1 0 0 2 . 0 0  1 0 8 4 . 0 0  1 0 8 6 . 0 0  
. . ~ 

. - ~~ ~. 

; , ~ t  - ' ~ - ~ 

1 0 8 0 . 0 0  1 0 9 0 . 0 0  

I :. 
S P I L L U R Y  , I  . . . . 

~ ~ . 
€RE[- 1 0 7 9 . 8 0 '  S P I I L U R Y  CUES1 E L E U H I I O H  

SPYIO 8 o o . 0 0  S P I L L U H Y  U I O I ~  
COQU 2 . 7 0  U E I R  C O E F F l C l E H l  ~ .. .- 

1.56 EXPONENT OF HERO 

I .  
TOP O F  DRH 1.1_...8_7 ST . _- 

: I I O P E L  . 1 0 0 8 . 0 0  E L E U R I I O N  H I  1 0 P  OF OHM 
I I , . :  DRMUID 5 8 a o . 0 0   OH^ u I o l n  

' ,  , . - .  . COQD 2 . 1 0  U E I R  C O E F F I C I E N I  ... ~ . ~ ~. 
. . ,  --EKPD--.'--I:SO- E X P 6 n E l l T  D F  HERO 

I " ... 
._ . .  ~ ~ ~~ .~~ . 

, ' COHPUTEO O U l F L O U - E L E U R T I O N  ORTR 
. ~ 

- L.1 
~ ~ 

~~ . - .. . 
- ~. ' (EXCLUDI t iC  FLOY OUER DHH) I::, ,. 

OUTFLOU .OO . 0 0  1 2 . 0 1  9 6 . 5 8  3 2 5 . 1 5  7 7 2 . 0 8  1 5 0 8  0 1  L b 0 5 . 9 0  4 1 3 1 . 4 2  6 1 7 1 . 2 1  
ELEUf lT ION 1 0 6 0 . 0 0  1 0 7 9 . 8 0  1 0 7 9 . 0 3  1 0 7 9 . 9 3  1 0 8 0 . 0 0  1 0 8 0 . 3 0  1 0 0 0 . 5 9  1 0 0 0 . 9 3  1 0 8 1 . 3 4  1 0 8 1 . 8 1  

.~ -  ~ ~ -~ 
OUTFLOU 0 7 9 5 . 1 9  1 2 0 6 5 . 5 1  1 6 0 5 8 . 5 0  2 0 8 4 0 . 7 0  2 6 5 0 6 . 9 3  !3106 .40  4 0 7 1 9 . 5 3  4 9 4 1 0 . 7 8  5 9 2 7 6 . 5 6  1 0 3 6 4 . 0 b  

E l ~ l l R T I O H - ~ ~ - ~ 1 t i B 2 3 3 .  - 1 0 0 7 7 9 5  . '  1 0 8 3 . 6 1 -  - 1 0 0 4 . 3 3  1 0 8 5 . 1 2  1 0 0 5 . 9 7 -  1 0 0 6 . 0 0  1 0 8 7 . 0 6 - ~ -  1 0 8 8 . 9 0  1 0 9 0 . 0 6  

~ , ~ .  
, '' I COtlPUlEO S T O R A G E - O U I F L O U - E L E U R T I D n  DHTR 

- - ~. . ~ ~ 
- - (INCLUDING F L O U  ~ O U E R  nun)  ~ ~ .. . ~ -.. . . - ~  ~ - 

.., 
STORRGE .OO 2 0 0 . 0 0  7 5 0 . 0 0  2 0 0 0 . 0 0  4 5 0 0 . 0 0  6 3 0 0 . 0 0  8 2 0 0 . 0 0  0 2 3 1 . 5 0  8 3 2 5 . 9 8  0 4 8 3 . 3 3  
OUIFLOU .OO .OO - 0 0  .OO .OO .OO .OO 1 2 . 0 7  9 6 . 5 8  3 2 5 . 7 5  

E C E U A I T 6 f l  1-060;60 1 0 6 4 . 0 0  1 0 6 8 . 0 0  1 0 7 2 . 0 0  1 0 7 6 . 0 0  1 0 7 0 . 0 0  1 0 7 9 . 8 0  1 0 7 9 . 8 3  1 0 7 9 . 9 3  1 0 ~ O . O B  

STORAGE 0 1 0 3 . 6 7  8 9 8 7 . 0 0  9 3 3 3 . 3 3  9 7 4 2 . 6 4  1 0 2 1 4 . 8 2  1 0 4 0 0 . 0 0  1 0 0 0 9 . 9 7  1 1 7 2 7 . 5 4  1 2 6 5 2 . 9 5  1 3 2 0 0 . 0 0  
-rufFCbY 7f2108 1 5 0 0 : O l  2 6 0 5 . 9 8  4 1 3 8 . 4 2  6 1 7 7 . 2 1  7 0 4 8 . 1 2  0 7 9 5 . 1 9  1 2 0 6 5 . 5 1  1 6 0 5 8 . 5 0  1 0 5 9 1 . 7 4  

E L E U H l l O I i  1 0 0 0 . 3 0  1 0 0 0 . 5 9  1 0 8 0 . 9 3  1 0 0 1 . 3 4  1 0 8 1 . 0 1  1 0 8 2 . 0 0  1 0 8 2 . 3 5  1 0 8 2 . 9 5  1 0 0 3 . 6 1  1 0 8 4 . 0 0  

, . . .~ .~~  . ~ -~ ~ ~ . ~ .. .. 
HYORUGRRPH RT S T R I I O f l  ROUTE I::I 

. . .~ ~~ 

S f O R R G E  1 3 1 6 6 . 7 4  1 5 1 0 4 . 6 1  1 6 5 4 9 . 5 1  1 6 6 0 0 . 0 0  1 8 2 3 4 . 1 1  2 0 0 3 9 . 6 2  2 0 3 0 0 . 0 0  2 2 4 1 0 . 7 5  2 5 0 0 0 . 0 0  -.. 
OUTFLOU 2 0 8 4 8 . 7 0  2 6 5 0 6 . 9 3  3 3 1 0 6 . 4 0  3 3 3 4 5 . 4 2  4 0 7 1 9 . 5 3  4 9 4 1 8 . 7 0  5 0 1 1 9 . 0 0  7 4 1 3 7 . 1 6  1 5 6 4 6 2 . 6 0  

ELEURTIOI I  1 0 8 4 . 3 3  1 0 0 5 . 1 2  1 0 8 5 . 9 7  1 0 0 6 . 0 0  1 0 8 6 . 8 0  1 0 8 7 . 8 6  1 0 8 0 . 0 0  1 0 0 8 . 9 0  1 0 9 0 . 0 0  
~~~ ~ .~ ~ . ~ 

. . ~~~ 
~ 1.' -~ ~ 

^..^..___.I.I_._._L..~...~~....~~~~~~~..~~~....~........~..~.....~......~~"....~.......~~..~.....~,....~.......~........~.~......~. 

. 
I DLC 0 0 0 0  I 0 .  . O  1 0 6 0 . 0  ' I O L C  0 3 2 0  1 0 1  0 .  5 3 5 9 . 1  1 0 1 1 . 0  ^ .I U t C  1 8 4 0  2 0 1  3 7 8 6 .  9 6 5 3 . 0  1 0 8 1 . 3  
1  Ot . 'C  0 0 2 0  r' 0 .  .O 1 0 b u . O  2  DEC O'J40 1 0 2  
1 D I C  0 0 4 0  J  0 .  . O  l(11.0.0 ' Z 111C I O U I J  1 O J  0 .  I ,  1 0 1 1 . 4  ' .I I l l C  1 3 1 0  1 0 3  J L O I .  Y b 0 7 . 5  1 0 8 1 . 2  ~ 

_...._ ^f*..,.._._I.~...~.....~~~~...~...A~.....~..~.....~.~.~.~.~..........~.~............~..~..~..~~~..~'.~~......"~......~......-. 
~~~ ~ 

O H  ~ n o ~  ~ ~ n o  O R ~  O U I F L U U  s ~ u n a s t  S I H G E  - O H  non t imnn U K U  IUIIII ( r ~ u  S I U K H G E  S I R G E  - UII n u n  H R W N  U K U  U U I P ~ U U  S I O R R G E  SIHGE 

" 

.' 

'It 

'It 

.' 

'. 

'I* 



3  PEC 1 9 4 0  2 0 4  
3 OEC 2 0 0 0  2 0 5  
3  OEC 2 0 2 0  2 0 6  
3 D E C  ~ 0 3 3 2 - 0 . 1 ~ ~ '  
3  OEC 2 1 0 0  2 0 8  
3  OEC 2 1 2 0  2 0 9  ~- - - . . - - -. -. 
3  OEC 2 1 4 0  2 1 0  
3  OEC 2 2 0 0  2 1 1  
3  OEC 2 2 2 0  2 1 2  

-3 DEl7 227nl-J-  
3 OEC 2 3 0 0  2 1 4  
3 OEC 2 3 2 0  2 1 5  

~ .. 
j O E C  2 3 4 0  2 1 6  

I OEC 0 1 0 0  4  0 .  . O  1 0 6 0 . 0  ^ 2  OEC 1 0 2 0  1 0 4  0 .  5 9 9 7 . 7  1 0 1 7 . 7  ' 
. O  1 0 6 0 . 0  2  OEC 1 0 4 0  1 0 5  0 .  6 2 2 4 . 2  1 0 7 7 . 9  ' 

0.  6 4 5 1 . 8  1 0 7 8 . 1  ' 
- ~~ 

0 .  6 8 9 8 1 8  2 D 7 8 i 4  ' 
0. 6 9 4 7 . 6  1 0 1 8 . 6  ' 
0 .  7 2 0 4 . 8  1 0 7 8 . 9  ^ . 
0.  7 5 3 3 . 7  1 0 7 9 . 2  - 
0 .  8 0 7 9 . 8  1 0 7 9 . 7  ' 

.O 1 0 6 0 . 0  . 2  OEC 1 3 0 0  1 1 2  1 3 4 4 .  8 9 2 9 . 0  1 0 8 0 . 5  ^ 

5 2 0 9 :  ~ ~ ~ - 9 9 ~ U B T ~ T ~ ~ ~ -  
.O 1 0 6 0 . 0  . 2  OEC 1 3 4 0  1 1 4  9 7 8 7 .  1 1 1 5 3 . 5  1 0 8 2 . 5  ^ 

.O 1 0 6 0 . 0  ' 2  OEC 1 4 0 0  1 1 5  1 4 5 6 1 .  1 2 3 1 5 . 9  1 0 8 3 . 4  :- . 6T66ra- *-TaE~t id - l i 6  ..cqsT2-l. -TTdT .To.8. 4.1~,-. ..., mr moo 1 6  
r I 1 OEC 0 5 2 0  1 7  0. .O 1 0 6 0 . 0  2  OEC 1 4 4 0  1 1 7  2 4 0 2 6 .  1 4 5 3 1 . 0  1 0 8 4 . 8  ' 1 ;  1 OEC 0 5 4 0  1 8  0. .O 1 0 6 0 . 0  ' 2  OEC 1 5 0 0  1 1 8  2 8 7 4 0 .  1 5 6 0 5 . 8  1 0 8 5 . 4  ' 

4  DEC 0 0 0 0  2 1 7  2 / 2 9 .  9 3 6 8 . 7  1081 .0  1.d 

n 
" '  

1 :  .. 

4  "C 0 0 2 0  """G""" 9 3 5 4 . 7  '081."~;~ 
X DE'CDDOoi 0-1TV-'2T23: 9 3 ( 0 7 n B b I V  
4  OEC 0 1 0 0  2 2 0  2 5 7 4 .  9 3 2 3 . 9  1 0 8 0 . 9  

0 6 0 0  19 0. 0  1 0 6 O : V - ~ - 1 3  ZU-.l-TF - .  7x74 I-1%m51'r--i 0  0s TO' ' : 0 6 2 0  2 0  0. .O 1 0 6 0 . 0  2  OEC 1 5 4 0  1 2 0  3 8 4 1 7 .  1 7 7 3 5 . 2  1 0 8 6 . 6  ' 
1 OEC 0 6 4 0  2 1  0. .O 1 0 6 0 . 0  ' 2  DEE 1 6 0 0  1 2 1  4 3 3 7 1 .  1 8 1 9 6 . 9  1 0 8 7 . 2  ' 

0. 0  1 0 6  1 OEC 0 7 0 0  2 2  C i T - T m i T -  TB3m.- T K Z T b  -1 ti87 .-7 ' 

~ - ~ .  
4  OEC 0 1 2 0  

4  bEC-Cr76' 
4  OEC 0 2 0 0  
4  OEC 0 2 2 0  
4  OEC 0 2 4 0  
4  OEC 0 3 0 0  
4 OEC 0 3 2 0  
4 DEC 0 3 4 0  

,- 1 OEC 0 7 2 0  2 3  0 .  .O 1 0 6 0 . 0  ' 2  OEC 1 6 4 0  1 2 3  5 3 8 5 5 .  2 0 7 3 0 . 9  1 0 8 8 . 2  ' '1 1 OEC 0 7 4 0  2 4  a. -. .O 1 0 6 0 . 0  ' 2  OEC 1 7 0 0  1 2 4  6 0 6 8 4 .  2 1 3 7 8 . 6  1 0 8 8 . 5  
. .  * . l . . . .  6s09,. 7 m - d o 0 0  2 5  2 1 ~ 3 0 ~ : 3 ~ - ' i o n n : 6  ' 

1 OEC 0 8 2 0  2 6  0. .O 1 0 6 0 . 0  ' 2 OEC 1 7 4 0  1 2 6  6 6 6 5 3 .  2 1 8 4 7 . 4  1 0 8 8 . 1  ' 
0 .  .O 1 0 6 0 . 0  . 2  OEC 1 8 0 0  1 2 7  6 6 2 3 6 .  2 1 8 1 6 . 4  1 0 8 8 . 6  

-_o--. i.obo;b .I-.oFC782 b4b9~ 6-.-2 
... 

0. . 6 9 9 : 9  1 0 8 8 . 6  ' 
0 .  1 OEC 0 9 2 0  2 9  0 .  .O 1 0 6 0 . 0  ' 2  OEC 1 8 4 0  1 2 9  6258'1.  2 1 5 3 4 . 7  1 0 8 8 . 5  4  OEC 0 4 0 0  2 2 9  1 8 2 3 .  9 0 9 3 . 1  1080 .7  

4  O E C  0 4 2 0  2 3 0  1 7 2 3 .  9 0 6 0 . 0  i o a a ~ . 7 -  
4  OEC 0 4 4 0 ' 2 3 1  1 6 2 2 .  9 0 2 6 . 1  1 0 8 0 . 6  
4  OEC 0 5 0 0  2 3 2  1 5 2 2 .  8 9 9 1 . 9  1 0 8 0 . 6  
4  DEC 0 5 2 0  2 3 3  1 4 2 6 .  8 9 5 8 . 1  1 0 8 0 . 6  
4 O E % - 0 5 4 0 ~ 2 5 T - T J ~ - § E T T 1 6 8 6 T 5  
4  OEC 0 6 0 0  2 3 5  1 2 4 7 .  8 8 9 3 . 5  1 0 8 0 . 5  
4  OEC 0 6 2 0  2 3 6  1 1 6 7 .  8 8 6 3 . 3  1 0 8 0 . 5  
4  OEC 0 6 1 0 ' 2 3 7  1 0 9 2 .  - '  8834;7--1086.4 
4  OEC 0 7 0 0  2 3 8  1 0 2 3 .  8 8 0 1 . 4  1 0 8 0 . 4  
4  DEC 0 7 2 0  2 3 9  9 5 9 .  8 7 8 1 . 8  1 0 8 0 . 4  ~. - - - . - - - - - - 
4  OEC 0 7 4 0  2 4 0  8 9 1 .  8 7 5 7 . 5  1 0 8 0 . 4  
4  DEC 0 8 0 0  2 4 1  8 4 4 .  8 7 3 4 . 6  1 0 8 0 . 3  
4  OEC 0 8 2 0  2 4 2  7 9 3 .  8 7 1 2 . 8  1 0 8 0 . 3  
4 DEC 0 8 4 0  2 4 3  7 0 6 9 2 ; 5 ~ - 1 T . 3  
4 DEC 0 9 0 0  2 4 4  7 0 2 .  8 6 7 2 . 9  1 0 8 0 . 3  
4  OEC 0 9 2 0  2 4 5  6 6 2 .  8 6 5 4 . 6  1 0 8 0 . 3  
4 OEC 0 9 4 0 1 6 6 ~ ~ - ~ ~ 6 2 5 . - ~ ~ ~ 8 6 3 7 . 3 6 B O .  2  
4  OEC 1 0 0 0  2 4 1  5 9 0 .  8 6 2 0 . 9  1 0 8 0 . 2  
4  OEC 1 0 2 0  2 4 8  5 5 8 .  8 6 0 5 . 4  1 0 8 0 . 2  
4  DEC 1 0 4 0  2 4 9 .  ' 5 2 7 .  8 5 4 0 1 6  1 0 8 U 2 - p - . .  
4  OEC 1 1 0 0  2 5 0  4 9 9 .  8576 .7  1 0 8 0 . 2  
4  DEC 1 1 2 0  2 5 1  4 7 3 .  8 5 6 3 . 5  1 0 8 0 . 2  
4  OEC 1 1 4 0  2 5 2  4 4 g .  855T.O 
4  OEC 1 2 0 0  2 5 3  4 2 6 .  0 5 3 9 . 0  1 0 8 0 . 1  
4  OEC 1 2 2 0  2 5 4  4 0 5 .  8 5 2 7 . 6  1 0 8 0 . 1  
4  OEC 1 2 4 0  2 5 5  3 8 5 .  8 5 1 G . B  .10~(t:l.-----:: 
4  OEC 1 3 0 0  2 5 6  3 6 1 .  0 5 0 6 . 5  1 0 8 0 . 1  
4 DEC 1 3 2 0  2 5 7  3 4 9 .  8 4 9 6 . 8  1 0 8 0 . 1  
4 O f C  I 3 4 0  2 5 8  3 3 3 .  ' 8 4 8 7 : d ~ 1 6 6 6 . 1 - ~ ~ . .  
4 D V C  1 4 0 0  2 5 9  3 1 7 .  6 4 7 8 . 4  1 0 8 0 . 1  
4  OtC 1 4 2 0  2 6 0  3 0 3 .  8 4 6 9 . 9  1 0 8 0 . ~ 1  :: 
I D E C  1 4 4 0  2 6 1  2 1 9 .  8 4 6 1 ; i F l 0 8 0 . 1  
4 OEC 1 5 0 0  2 6 2  2 7 6 .  8 4 5 1 . 9  1 0 8 0 . 1  
4 n1.c 1 5 2 0  2 6 1  L L ~ .  0 4 4 6 . 5  1 0 8 0 . 0  



- ,  , .. ....~.~.~.......~-~....~~......................~...........~-.........~*.~..~.*...--~...--...-.....-....~...*...~.~.~.......... -... 
. , ~-~ ~ ~~ ~ . ~ ~ ~ ~ ~ ~ .~ . ..~~ - . ~ ~ - ~ 

11;: P E R K  O U T F L O Y  I S  66653. R T  I I H E  4 1 . 6 1  HOURS . . 
I..., . P E R K  F L O Y  IIHE n ~ x ~ n u n  R U E R A G E  F L O W  

:;I 1EFsL - LW-~ _ .  6 - H l l  24 -HI( 72 -HR 9 y . 6 1 . ~ ~  
6 6 6 5 3 .  41 .67  ( C F S )  5 5 3 1 5 .  2 1 3 8 4 .  1 0 0 0 6 .  7 2 2 9 .  

(1lICHf.S) 6 . 1 8 2  1 3 . 4 2 3  1 4 . 7 1 5  1 4 . 1 1 5  
5 9 5 4 1 .  R C - F T L . - - 2 7 3 ( _ ! :  . . Z1Zs: _ . ~ 5 9 5 4 1 .  .- - ~ ~ 

PERK STORRGE T I N E  
I R C - F ! L  . LLCRL-.. ..) 2 1 0 4 7 .  4 1 . 6 7  

C U n U L R l I U E  HKER - l 5 . B J  S U  Ill 

1 1  



RUflOFF SUHHHRY 
FLOU I l l  CUBIC FEET PER SECOflD - - - . .. - - . . .. . .. .. . . In ARErr In SPURRE 

LES.-.. . . . . -  - - - - 

PERK I I H E  OF RUERRGE FLOU FOR HRXIHUH PERIOD B R S I H  H R X I ~ U ~  T IME OF 
O P E R R T T C I - ~ -  STRIT011 ' F I O V  '- PERK 6.HOUR ' -24 lHOUR--  72-HOUR ' RREA TTRGE-- - -HRXYnR6EY 

HYOROGRRPH R I  C P 1 - 1  6 1 1 8 .  3 7 . 0 0  2 8 7 9 .  1 0 7 4 .  4 2 2 .  2 . 7 8  . ~~~ ~ ~ . ~ . . ~  ~~ - ~ -- ~~ 

HYDR06RRPH R l  C P 1 - 2  1 2 1 0 5 .  3 7 . 3 3  1 1 5 1 .  2 7 3 1 .  1 0 6 9 .  7 . 1 0  

, / 

3  COHBINED R I  CP1-3R 3 5 0 8 8 .  3 8 . 0 0  2 1 6 2 2 .  . - ~  ~ ~ 1 1 2 2 4 .  . 1 3 9 9 .  . . 2 9 . 2 0  ~ ~ - ~ ~ ~ .  . ~ 

~ -- .. ~ ~. . 

HYDROGRRPH Ill CP1-4  1 2 3 0 7 .  38.00 8 2 5 6 .  3 2 3 5 .  1 2 1 1 .  8 . 3 8  
..B. 36- - -  - . . . . ~ 

' 8 1 8 2 .  ' - - - - 3 2 3 5 .  1 2 7 1 .  'i ,.,, 
, ,.; HYDROGRAPH AT C P 1 - 5  8 3 8 3 .  3 7 . 6 7  5 3 8 9 .  2 0 8 7 .  8 1 4 .  5 . 4 5  .. - . ~  . . .. .. ~ ~ ~ - .~ .. .. 

;,,r 
.. . . - - -- 

2  consrnro A T  ~ P I - S R  1 7 2 4 s .  3 9 . 6 7  1 2 7 3 6 .  5 3 2 0 .  2 0 8 5 .  1 3 . 0 3  

.-....-.-xO ---7 7x7--. .. .- ...rl 4~8:  Ig731. . . -~ - . .  . ... n H I  7 7 2 .  ~ ~ 5 . 2 3 -  . ~ 
, . -.. . ROUTED TO C P 1 - 6 R  -- ~ ~. 7 9 2 4 .  .... 4 0 . 3 3  .- ~ ~ ~ 5 0 6 1 .  ~.~ . .  1 9 7 3 .  ~ ~ 772 .  ~ . .~ . . ~. . . . . . - 5 . 1 3  

/ ' HYDROGRRPH R l  CP1-7 1 6 7 3 1 .  37.33 8 8 8 3 .  3 3 3 5 .  1 3 0 5 .  8 . 6 7  

y ' ;  --.m n--.TR ......1.q6 7 B ~ - ~ - ~ ( L T . ~ 6 T ~ ~ - .  ~ ...~ 8f17 :... . 3 3 3 5 ;  - - 13UF; - . B.67.. . . .- . .  . 
1'. 

1:; HYDROGRRPH R T  C P 1 - 8  6 4 5 2 .  3 6 . 6 1  . - .... .. - ~ ~ .- . - . . -. .. ~ .- . 2 7 7 9 .  - ~ ~ ~ 

1 0 3 1 .  . . 4 0 8 .  2 . 6 5  
-~ ~ -~ ~ - . -- 

I " :  
ROUTED TO C P 1 - 8 0  4990. 4 0 . 6 1  2 1 0 5 .  1 0 3 1 .  4 0 8 .  2 . 6 5  ' 1 1  

.13736 
-~ 

62.2C 2-,2 8:... . . r 6 3  --..---......---p I::! -m-m7Fs--l-m? 
! 
* ,  

4  COHBIflEO R I  CP1-9 f l  1 ' .  _ ~ -~ 4 3 4 4 3 .  40 .67  
~~~ - ~ -  - ~ - - -. .. 2 9 7 6 0 .  1 2 5 6 1 .  4 9 1 4 .  32 .84  

~~ -~ - . .  -~ . - ~~ - ~. . .. ... .. . -- 

I ?  3  COHBIHED RT FRS 11 8 4 5 5 0 .  4 0 . 3 3  6 6 4 2 6 .  2 9 0 8 4 .  1 1 3 9 7 .  7 5 . 8 7  I", ; . . -  .~ 
.67  - . I 

RUUTE -~ 6 6 6 5 7 ;  41:67 5 5 3 4 5 .  2 7 3 8 4 .  1 0 0 0 6 .  7 5 . 8 7  1 0 8 8 . 6 6 -  I:.; 1 :  . . - .  . . ~~ . ~~ ~ ~ ~ 

!.., 
, , 



SUttHRRY O F  OHH UUERIOPPING/BK€RCH RNRLYSIS FOR STRTION ROUlE 

~~~ ~ .. . . ~  ~. ~ 

P L R n  1 ............... I N I T I R L  URLUE T O P  OF ORH SPILLURY C R E S T  
E L E U R I I O N  1 0 6 0 . 0 0  1 0 7 9 . 8 0  1 0 8 8 . 0 0  

S 9 6 E  0. 8 2 0 0 .  2 0 3 0 0 .  
O U I F  LOU 0 .  0. 5 0 7 1 9 .  

~~ - - .  - . - nRYIHu~n . .  . . -- ~-~~ ~-~ ~. I"r - -  
R A T I O  HAXIHUH H ~ ~ x I ~ ~ u H . - ~ ~  ~RXIHUH D U R ~ ~ I I O ~ ~ ' ~ ' ~  . ~ -  i I H E  OF 

OF RESERUOIR DEPTH STORRGE O U l F L O U  OUER TOP HRX OUTFLOU F R I L U R E  

PHF U.S.ELEU .-flUEEDAn f lC-FT CFS HOURS HOURS HOURS 

~ -- . -- . . . ~ .. . ~- - ~ ~ . . ~ ... .. . ~~- . . 
/.:---- 
;,.I 

~-~ . .- ~ 
.- 

..I 
~ -- - -. . - ~ ~~~ ~.~ ~- ~ ~~ 

~ ~~- .~ 

~i-~ - - -- - . 
- 

1.. ::L _ _  .. p~ -~ -- .. . . ~ ~~- ~- ~ ~ ~~ ~ ~ ~~ ~~ 

12 
.. 1 ~.~ - ~ - ~- ~~ . ~ .. . ~ ~ .~ ~~ - ~~ I..,; 





U.S. R R N Y  CORPS OF E N G I N E E R S  
... ~_ . . 

F E B R U R R Y  1 9 8 1  ^ T H E  H Y D R O L O G I C  E H G I N E E R I N G  C E N T E R  
R E U I S E D  0 1  J U N  86 6 0 9  S E C D H D  S T R E E T  * 

--- - - - -- --- - ... .- -. .- ... -. . - - - -. D R U I S .  C R L I F O R N I R  9 5 6 1 6  . . 

1 ;  ..j Lp~- -p . - .. 1: 
. .... ...... - - X  x x x x x x x x  . - X E  X  .- 

j j  
X  X  X  X  X  X  X  
x x X  X  X  1;' 
x x x x x x x  X X X X  x X X X X X  X  -- - - - .  -- .- 
X  X  X  X  X 
X  X  X  X  x x -I:! 
X  X  X X X X X X X  X X X X X  ....... X X X  ~- . -~ . . . . . .  ~ . ~~- 4.1 

.. --- ... .. ~- ~~~ ~- - ~~ - -  -. ~ ~ ~ 

T H I S  PROGRRH R E P L A C E S  R L L  P R E U I O U S  U E R S I O N S  OF H E C - I  K N O U N  R S  H E C l  ( J R N  1 3 ) ,  H E C I G S ,  H E C l D B ,  RNO H E C l K U .  
, I I.'-.-... .. ................ ~~ 

l"1 T H E  D E F I H I I I O H S  OF U A R I ~ B L E S  - R T I H P -  ROD - R T I O R -  H R U E  CHRNGED F R O H  T H O S E U S E D ~ ~ H ~ T H E  1 9 7 3 - S T Y L E  I N P U T  S T R U C T U R E .  ,.. I H E  D E F I N I T I O N  OF - f l I S K K -  ON R H - C R R O  URS CHRNGED U I T H  R E U I S I O N S  D R I E D  2 8  S E P  0 1 .  T H I S  I S  THE F O R T R f l t l ? I  U E R S I O N  
i., 1 H E U  OPTIONS: D A M B R E A K  O U T F L O U  S U B H E R G E N C E  , SINGLE EUEHT D R H R G E  

1 1 . 1  
D S S : R E R D  T I H E  S E R I E S  RT D E S I R E D  C f l L C U L R l I l J N  I N T E R U R L  L O S S  RRTE:GREEN AND A H P T  I N F I L T R R T I O N  N.., K I N E H R T I C  UAUE: N E U  F I N I T E  D I F F E R E N C E  A L G O R I T H M  

! I 

......... .- ........................................... .......... . . . . . . . .  '.t /--. ........... ............... ........ .. .... ........................... ..... I/ --~ ~ ~ ~ ~ - -  .. - " . - ~ ~ ~ ~  
- ~ - -  ~ ~ ~-~ ~ - ~~ ~ ~~ 

~ ~~ ~- ~ 

..I i::c . . . . . . - - . - .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .......................... .- ... 
i" 
:"i I,.; ~~ ~. ~. . 

I,. 



.~ ~ ~ ~~ ~. - - ~~ ~ . ~--.~-.---7--p~ . ... 

7- H E C - I  I H P U l  PRGE 1 

L I H E  I D  ....... l.......2.......3.......4.......5.......G.......7.......8.......9......10 ~ 

~ 
- - ~  ~ 

1 I D  DRHES t MOORE JOB NUH8ER 1 5 4 4 8 - 0 0 3 - 0 2 2 ,  FOR THE FLOOD CONTROL D I S T R I C I  
2  I D  .- OF .- HRRICOPB COUNTY HYDROLOGIC HODELI1ti6 OF B U C K E W L 0 0 O U f l T E R  RETRRDIOG 

S T R U C T U R E  1 2  ( ~ & . - - 7 : ~ ~ i - - ~ - -  3  I D  100-YERR STORH '^'^ ( R E U I S E D  1 - 1 0 - 9 0 )  
'DIRGRflU 

4  I T  5  1DEC89 0 0 0 0  3 0 0  -- - --. -- - -- 

,. - 
11 K K  C P 2 - 2  DEUELOP HYDROCRRPH FOR C P 2 - 2  

,. '. 

- 
BR 2 . 4 6  

- 
1 2  
1 3  LS 0 . 0  8 2  .. ,. 

' i "  I 4  UD 0 . 5 6  
'. - 

I,., ~ 

~ ~ - - -  ~.~ ~-~ ~. . ~ ~ - -  ~ ~~ ~ ~~ . .  .~ 

1 5  K K  C P 2 - 3  DEUELOP HYDRDGRRPH FOR C P 2 - 3  
1 6  BR 1.39  
1 7  L  S 0.0  8 2  

~ .... ~ ~ ~ -- ~ ~ 

., Ill1 I 1 8  

-. 

UD 0 . 3 3  
I "  

KK -TR3-11 ~ - c  d.fi.B. II".E-"YriDDRRo .GR.R. PPHHSSCT2Ti tP 2T2rZ--- flR o-.c -.2r 3TFRT 
-, ~ I:, 1 9  

20 K O  1 

2 9  SU 1 8 8 0  2 1 2 5  2 7 1 2  ./ 
-Sr--i-IoU--llbT-710T r06 

m---- mo-.l ITr;T -..-llIZ.. -rlI -- ~ ~ 

3  1 SE 1 1 1 7  1 1 1 8  1 1 2 0  
3  2 2 z 4 

- 
~ ~ 

.. 

.. 

.. 

., 

. 

..' 

-' 

-' 

I 
2  1 HC 3  

~~ - . ~- 

I./ 

.. 2  2  K K  ROUlE RESERUIOR R O U I I H G  OF FRS P 2  USIHG FRS 1 2  HYDROGRRPH 
2  3  K &I RESERUIOR RSSUHED EHPTY O1--.--.-----.--.----..- ~~ ~ ~ ~-~~ - -~ ~ - - ~ ~  - ~ ~ --- - ~ 

::I . 2 5  RS 1 STOR 0 .0  
2 6  ST 1 1 1 7 . 0  9 4 5 5  2 . 7 0  1 . 5  
2  7 $ 2  1 1 1 1 . 2  3 5 0  2 . 7 0  7 7  . - ---- 

,., . 2 8  SU 0 . 0 0  3  8  1 1 3  2 2 5  3 1 5  6 2 5  7 8 0  9 0 0  1 2 5 0  1 6 5 0  



S C H E H R T I C  D I R G R R n  OF S T R E R H  N E T Y D R K  

( U )  R O U T I I I G  
.. -. 

( - - -> I  D I E R S r O H - D R  P U H p  F I ( I Y  ~ -[I 
F L O Y  

- -- 

~ ---.El ~ ~ - -  -. 

C P 2 - 1  
- - - 

C P 2 - 2  

" 1  " 15  C P 2 - 3  
t .,' 

1 9  F R S  1 2  ........................ 
U 

~ 
.. ~ -- .~ ~ ~ 

U  
R O U l E  



- = 
,,. 1 - U.S. RRHY CORPS OF E N G I N E E R S  ,,. 

e " 

F L O O D  HYDROGRflPH PRCKAGE ( H E C - . I 1  _- 1 .  . .  . 
FEBRURRY 1 9 8 1  ^ THE H Y D R O L O G I C  E N G I N E E R I N G  CENTER . . 6 0 9  SECOND S T R E E T  R E U I S E D  0 1  J U N  8 8  

* . .r - . 
-- ~ 

D R U I S .  C R L I F O R N I R  9 5 6 1 6  
RUN D A T E  0 1 / 1 9 / 1 9 9 0  T I M E  0 8 : 2 8 : 3 6  ' - ( 9 1 6 )  5 5 1 - 1 7 4 8  . - 

.-~.--s~----.-*-.-.----.-..-.-~-***.-.- : 
-- i: 

O R M E X ~ L E D O R E J O B . H U n s E R  1ZY!L!L-001-022,.,EOR IHE_-FL_D_OP F O ? T B U L  O!ST!L!TT~ 
OF MRRICOPR C O U N l Y .  H Y D R O L O G I C  H O D E L I N G  OF BUCKEYE FLOODURTER R E T R R D I N G  
STRUCTURE 1 2  LRZ  N o .  7 - 4 4 )  ^"' 1 0 0 - Y E R R  STORM ^ ^ ^ '  ( R E U I S E O  1 - 1 0 - 9 0 )  

OUTPUT CONTROL U R R I R B L E S  
I P R N l  3 P R I N T  CONTROL 
I P L O T  0  P L O T  CONTROL ~~~ .- - ~ . ~  ~ ~ ..-p 

OSCRL 0. HYDROGRRPH P L O T  S C R L E  
I '  1::l I T  HYDROGRRPH T I M E  DRTR -~ ~ -. .. 

N H I N  5  M I N U T E S  I N  C O H P U T f l T I O N  I N T E R U R L  
I O R T E  1 D E C 8 9  S T A R T I N G  DRTE 
I T I M E  0 0 0 0  S I R R . u ! & T I n E  ~ 

11 (1 3 0 0  NUMBER OF HYDROGRRPH O R O I N R T E S  
NDDRTE 2 D E C 8 9  E N D I N G  DRTE 

,,. N D T I H E  0 0 5 5  E N D I N G  T I M E  ~ 

14 ICENT 1 9  CENTURY MRRK , , ..! 
l'~_--.~_. c o n p u T f l ~ ~ ~ ~ ! ~ A  . 0 8  H O U R S  - 
I,,, T O l A L  T I M E  B R S E  2 4 . 9 2  HOURS 

_ I !  

E t I G L I S H  U N I T S  -. - 

D R A I N A G E  RRER SQURRE M I L E S  
c 1:: P R E C I P I T R T I O N  OEPTH I N C H E S  

F E E T  L E N G T H .  E L E U R T I O H  ~ -----. ~ ~,~ 

.-I: 
If*---- F L O U  STORAGE SURFRCE ARER UOLUME ACRE-FEET  

C U B I C  F E E T  PER SECONO 

<,::I R C R E s  ../ T E I P E R R T U R E  DEGREES F R H R E N H E I I  . 
.-. . - - - - -- .- 

- - ~ ~~ . . , ~~ 

f * f  . I .  f f .  ... ... ..I I.. *f .  -.I L t t  L L I  ..- t t t  * I *  .I. L t *  ..* t f *  . S f  * * I  f * .  -1. 1.. It* I.. I t .  -I. L.. ell A t r  f t l  i s .  ... 

S U B B R S I f l  RU f lO fF  D H l H  
- - . . . . _ . ~ ~. . 

7 B R  S U I ~ B R S ~ H  C H R R A C T ~ R I S T I C S  
TRREA 1 . 9 5  S U U B R S I N  RRER 

-~ . ~ -.-- ~ .- -~ -~ ~ . ~- 



1 1 P R E C I P I T R T I O n  DRTH I ,~. , , 
I" 

8 PH q.r-----.... DEPTHS ~ FOR 1 - P E R C E f l l  ~ . .  H Y P V l H E T I C H L  STORM - F-x.--.-.---- - -~ 

TP ..... ..... ............... ............... .....-....- ........... 
5 - H I N  1 5 - H I N  6 0 - H I N  2-HR 3-HR 6-HR 12-HR 24-HR ?-DRY 4-DRY ?-DRY 10-DAY. 

- 0 0  - 0 0  .oo  - 7 0  1 - 3 0 2 . 3 0 1 - 7 0 2 - 3  2 ~ 2 0 - 3 - 1 0  LL .oo 

I: I STORH RRER = 1 . 9 5  

i _ _ 
9  LS SCS LOTS K R l t  

4  I n I T I n L  R B S T R A C T I O H  STRTL 
. t CRUHBR 8 3 . 0 0  CURUE nUHBER 

pKfTRPy (r6 .PTRtR1 t-f"P~E-RuIfO.r .RA.ER--~ 
.~ 

.." 

D IHENSIONLESS UNITGRRPH 
IIn6 6n  mc---. ~ 

.-.. ~. -.- - 

..j -.. 
. . . . -  . . ~ ~- 1 : : ~ -  2 1  EHD-OF-PERIOD U N I T  HYDROGRAPH ORDInRTES 

,/.' 

U6(r; --.-- ~ -lOVB1- ~ -.-.2583 - - Z196:- 
2067; 

! 1 4 2 4 .  9 4 8 .  ~ ~ 6 5 9 .  458 .  ~ 

' 

..! -3x- 1 0 .  
,~ , 3 1 3 .  214 .  1 4 4 .  1 0 0 .  1 0 .  48 .  3 3 .  2 4 .  1 7 .  
!I.., 

8 ,  ! 4. - -. .. ~ - - .. ~ ~ . .. ~ ~ . .  -~ ~ .~ .. ~ . .  ~ ~. . 
I,, . . . .*- .-e . - * 
I . l  
,,,, TOTRL R A I N F A L L  = 4 . 1 9 ,  I O T R L  LOSS = 1 . 7 4 ,  l O l R L  ~~ .... EXCESS = -- 2 . 4 5  . ~~ ~ - ~ . ~~ ~. ~ - ~. - - .~ ~~ 

,7-- .,. 
' PERK FLOU I I H E  H R X I U U ~  R U E R A G E  F L O U  I::,i ( C F S )  ( H R )  6-HH 24-HR I 2 - H R  24 .92-HR 1 ,, r~--TErz-;--- T z - T  .yrrr ). . 2 9 ; ~ -  -r--- ~... - -~ ~~ . . . ~ -~ ~ ~~~ . 

I ( I N C H E S )  2.116 2.451 2 . 4 5 1  2.45; 1::; ( R C - F T )  2 2 0 .  255 .  2 5 5 .  2 5 5 .  . . . . .  ~~ 

I 
CUHULRTIUE RRER = 1 .95  SO 8 1  I::, 

' !I. -",- --.---**-.* --..-- _I- . .  E w e  .rv-~_--m*- _*..- j_..lll r l f ~ ~ - s L _  .--. we* -=** _I-*--- m-- -- 
I.. . 
I. , '  -----!::I ,.I 
i.. 
I . - 
1" 11 K K  . 
,., 

~~ 

CP2-2  . DEUELOP HYOROGRRPH FUR CPZ-2  
.. ~~ -~ - ~ ~~ . 

, .~~ P R E C I P I T R T I O ~  D H l R  . ~~.~~ ~~ - 

',. 
B PH D l P l W S  FUR I - P L K C E N l  H Y Y O ' l H E I I C R l  S l O R n  

..... HYORU-35 ...... . . . . . . . . . . . . . . .  1 P - 4 0  . . . . . . . . . . . . . . .  . . . . . . . . . . .  l p - 4 9  
~ ~ ~ . . ~  ~ 



1 4  UD S C S  OIBENSIONLESS UNITGRRPH 
1 1 8 6  . 5 6  LRe -. -. .- - - . - -- - - .- - - - - - - * * 

*: 
.<- 

... ... e*. -.* 

.... cP.2-* ........ ................ ~ . ..~-- -~~ ~ -~ ~ ~ -~ 

!PI  HYDROGRRPH RT STRTION 

. 

- , 

c I..; 
I -  lorRINERLL.LLgLTOIRC~LDTS = 1 : 8 C l T O T f l L  5XCEZ.L;. 2:?6 ~ .. . ~~ -~ ~ ~~ ~ ~ . .- ~- 
I.. 

1 3 L S  SCS LOSS RRTE .... ~~~.~ ~- -- -- 
STRTL 4  I N I T I R L  RBSTRRCTION 

CRUNBR 8 2 . 0 0  CURUE NUnBER 
RII~P . o o  PERCENl I?%UIOUT.AREA -- 

-I: 

*.,I 1 2 8 .  1 0 2 .  81 .  6 s .  5 2 .  41.  33. 2 7 .  2 1 .  la. 
3 , .  1 5 .  11, 8. - -  _ .  6.  . ~~.~ . ~~ 3 .  ~ ~ - - .. - .-- 

,. 

..! 
C,;,.! 

/ / . I  
t *Wlril .t. .... *--~ *---* ~ K - - ~  *-*---- s r ~ ~  ---.*-.*..*.*..- *.a. * ..+ii. * - .~ ~ ~ ~~ ~ *.- -.. ..- - i . i i t t - - . E i -  . L l i - i l ? -  . & % - - . = ~ K 7 T - - ~ r c c F - - - ~ r  

p . 7 -  

G ..' , , 
... ..... s*.*-.*--*.*.- ~- - . 

. .................. C P 2 - ~ - - L E ! ! E L D P  HYOROGRHPH~. F P R  C P Z - 2  ~ - ~ ~ ~~ . - ~ -~ ~ .. . . 

."..m...-.-.". 

........................... .................. 
SUB BAZIHRUN-OF-F-D 

-- .................... 
U N I T  HYDROGRRPH 

3 6  END-OF-PERIOD ORDINRIES 
1 1 2 .  3 3 4 .  6 6 1 .  1 1 3 1 .  1595. 1 8 7 3 .  1 9 6 8 .  1 9 4 5 .  .. 1 7 7 2 .  

1 2 8 7 .  9 8 3 .  7 6 9 .  6 1 3 .  4 9 7 .  3 9 9 .  3 1 1 .  2 5 3 .  2 0 2 .  1 6 1 .  

T I B E  ~ R X I ~ U N  A V E R A G E  F L O U  :: 
(HR . 6-HR . 24-HR _ ' I - ! !  - 24.92-HR .......... . .  - -  

12.6; (CFS)  5 3 9 .  1 5 6 .  1 5 0 .  1 5 0 .  
( I N C H E S )  2 . 0 3 6  2 . 3 6 0  2 . 3 6 0  2 . 3 6 0  

[ R C - F I )  2 6 1 .  . 
:: 

- . ~ ~~~. 3 1 0 .  ..... ............. ....... .. 

< l ! 1 6  BR - - .- -- S U B B R S I ~ . . $ H R R E I _ E E I S T I C S  . ~ . . . . . . . .  . . . . . . .  ............. 
TRRER 1 . 3 9  SUBBASIN RHEA .- I..: -~ 

* 

* 
I::-- 3 1 0 .  . _  ~~L!?L - ~ ~- ~ - -~ I: 



.. . SCS LOSS RRfE . -..- . ------- 
S T R T L  . 4 4  IHITIRL RBSTRRC'T ION~ 

CRUNBR 8 2 . 0 0  CURUE NUUBER 
- R T I H P  - .OO PERCENT II(PERUIfiL& RRER 

I. 
SCS DIHENSIONLESS UNITGRRPH : I  1 8 U O  

1 LAG . 3 3  LAG -- 
s e e  

. . . . . . . .  - . - 

i'"1 ..! 2 2  E N D ~ U F - P E R I O D  ORDINATES 
1 4 8 7 .  712 .  4 9 4 .  3 5 1 .  - 2 2 0 .  6 9 9 .  1 4 0 1 .  1 7 0 3 .  1 7 6 4 .  1077. 

241.  1 6 9 .  1 1 6 .  8 0 .  5 6 .  3 9 .  27.  1 9 .  1 4 .  9 .  
5. 1. 

I 

. . . . . . . . . .  i l l (  . . ..... .... I.. HYDROGRRPH AT S T R I I O N  CP2-3  
8.. 1.1  I O T R L  RR1"FRLL * 4 - 1 3 .  TDTRL LOSS = 1 . 8 2 ,  TOIRL EXCESS = 2.3? 

......... I L . 1  ~ ~ 
~ .~ 1 P E R K  F L O Y  T I n E  n ~ x I n u n  R U E R R G E  F L O U  

( C F S )  (HR)  6-HR 24-HR 72-HR 24.92-HR i- 
(CFS) - 3 0 6 .  8 0 .  05 .  0 5 .  . - .  1 9 2 2 .  1 2 . 4 2  ... I,.---- (INCHES) 2 . 0 4 8  2 . 3 6 8  2 .368  2 . 3 6 0  

1 " :  :.. ( R C - F T )  1 5 2 .  1 7 6 .  1 7 6 .  1 7 6 .  

1.q ...... .. .. 

Ik.8 CUHULRTIUE AREA = 1 . 3 9  SO H I  

-.-**..-.----. 
.. . . ...... .......... -- 

e . 
1 9  K K  " FRS t 2  COHBINE HYDROGRRPHS C P 2 - 1 ,  C P 2 - 2 ,  AND C P 2 - 3  ( =  FRS t 2 )  

..... 
. --- *-...*....--** 

1 2 0  K O  - OUTPUT CONTROL URRIRBLES .-..... ~. -- ..- - ...... 
I P R N T  1 P R I ~  
I P L O T  0  PLOT CONTROL 
PSCRL 0 .  HYDROGRAPH PLOT SCALE - . .  .. ... _- ... .- _ . - - 

H Y D R O G R A P H  C o n B I n A t l o n  
ICOHP 3  NUHBER OF HYUROGRHPHS 1 0  COHBINE -.-p-.-.---p..----------.-.-. ................... .... - 

HYORUGRR.PH .. RT 5 l f l I r O H  f K S  Y2 . . .  

sun OF 3 I ( Y D R O G K R P H S - - ~ ~ ~  
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/ I i.. 2 2 K K  R O U T E  - R E S E R U I O R  R O U I I N G  OF F R S  8 2  U S I N G  F R S  1 2  H Y D R O G R R P H .  / ..1 

~ -.-- ~~ -- --- .. .~ - - - . .~~ ~ . .. . - ~  --- 
,,, 

I ..: R E S E R U I O R  R S S U R E O  E U P T Y  
.... 

2 4  K O  mmRRiRBL .T.s-- ~ 

. .-. ... ~~~ 
~ ~ . ~~~~ . ~ - ~ ~  ~ ...- ~ -~ 

i_l/ I P R I I T  1 P R I N l  C O N T R O L  
I P L O T  , ' - - - - . . . . K s P R . c . . . - .  ~ 

0  P L O T  C O N T R O L  . . ~ ~ .  ~~ 
~ - O - ; H Y B R O G R ~ f l P H  P L O T  S C R L E  ' ~~ I..: 

H Y D R O G R R P H  R O U T I N G  D R T R  ~ ~ ~ - ~ -  .. ~ ~ -~ . 

S T O R A G E  R O U l I n G  
R S T P S  1::; re-- .- ~- . ~ ---- ~- .. ~ I n u n s ~ u  UF S U B R E H C H E S  

I T Y P  S T O R  T Y P E  OF I i l I T I R L  C O N O I l I O N  ~ ~ 

I.'i R S U R I C  . 0 0  1 ~ 1 1 1 ~ 1  ~ 0 ~ 0 1 ~ 1 0 1 1  
4.. . x +.- .~~ -~ .... ~ .~ ~ .. ~ ~ . O O  U ? R A ! n c R  R?D 0 C O E F E I C I E N T  ~. ~-~ I.,, ~. 
I ,  

2 8  S U  I::[ . ~ ~ 

1:: 3 0  S E  
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'0 2 7  SS S P I L L U R Y  
i .,-- -- 

350.00  S P I L L U R Y  UIOTH 
CREL A111.20 SP!LIYHY.CRS! ILEIIR1IU.K . .  ~ ~ . -  - - 

SPUID 
COPY 2 . 7 0  U E I R  C O E F F I C I E n l  . - 
EXPU 1 - 5  0  L X X P D n E n L O L . H E R O  .. _ -- . .- 

TOP OF Df lh  
TOPEL 1 1 1 7 . 0 0  ELEURTIOn R1 TOP M l H n  

DRMUID 9 4 5 5 . 0 0  DRU U I D T H  
2 . 7 0  U E I R  C O E F F I C I E N T  
1 . 5 0  EXPOilEi lT QF HERD - ~ 

. -. 
.-p-pp-..--.---....--- ~ ~~ .- .~ ~- ~ . . - .. . -. . . . .. .-A - -- - 

COHPUTEO OUTFLOW-ELEUHTION ORTR 

I../ ee,, OUTFLOU .OO .OO 4.24 3 3 . 8 4  1 1 4 . 2 5  2 1 0 . 7 2  5 2 0 . 8 2  9 1 3 . 6 8  1 4 5 0 . 8 0  2 1 6 5 . 7 7  
,., E l E U R T I O t l  1 1 0 0 . 0 0  1 1 1 1 . 2 0  1 1 1 1 . 2 3  1111-31 11/1 .64111_11_53 ! ! !1 .88 ? 1 1  , 1 1 1 2 , 2 6  

" I  a,', OUTFLOU 3 0 8 3 . 5 5  4 2 3 0 . 0 2  5 6 2 9 . 9 9  ' 7 3 0 9 . 4 1  9 2 9 3 . 1 6  1 1 6 0 7 . 1 6  1 4 2 7 6 . 0 9  1 7 3 2 6 . 1 4  2 0 7 8 1 . 8 2  2 4 6 6 9 . 4 5  
1.1 ,--_ ~- E  LEURT I O H  1 1 1 3 . 4 0  .L113.92114-5-i115.11 L1E1/9 2116-12 111 Z: ? &  111_8=?5.. .I I ~ X L ! ~ - -  /120.0!? 
..I 

CUUPUTEO S T O R R G E - O U T F L O U - E L E U R T I 0 R  DRTR ~ . . . . - - -- - 

c .. ( I i l C L U D I N G  FLOU OUER DRU) 
,., I , . - - - -  - 

. O O  .OO .OO . O O  4.24 

~ ~- 
I : STORRGE .OO 3 8 . 0 0  1 1 3 . 0 0  2 2 5 . 0 0  3 7 5 . 0 0  6 2 5 . 0 0  7 8 0 . 0 0  7 8 4 . 0 8  7 9 6 . 3 0  0 1 6 . 6 7  

*"'i OUTFLOU .OO . O O  .OO 3 3 . 8 4  1 1 4 . 2 5  .", -- . . . .. . . . E L E U R T I O n  1 1 0 0 . - ( 1 0  ?1!2:!c..1?0?,0! .1106:00 1108,00 L110,!?0 1111:2!3 1.111,?2 11?1:21 1 1 1 L 4 . 4 ~ -  -~ . ~ 

STORRGE 0 1 5 . 1 8  8 8 1 . 0 6  9 0 0 . 0 0  9 3 1 . 1 0  9 9 2 . 0 8  1 0 6 4 . 1 9  1 1 4 4 . 9 0  1 2 3 5 . 3 0  1 2 5 0 . 0 0  1 3 4 7 . 2 7  
O T L U  2 7 0 . 7 2  5 2 8 . 8 2  6 7 6 . 2 5  9 1 3 . 6 8  1 4 5 0 . 8 0  2 1 6 5 . 7 7  3 0 8 3 . 5 5  4 2 3 0 . 0 2  4 4 2 7 . 7 2  5 6 2 9 . 9 9  - 1  E L E  1 1 1 1 . 6 3  1 1 1 1 . 8 0  1 1 1 2 . 0 0  1 1 1 2 . 1 0  1 1 1 2 . 5 3  1 1 1 2 . 9 4  1 1 1 3 . 4 0  1 1 1 3 . 9 2  1 1 1 4 . 0 0  1 1 1 4 . 4 9  

STORRGE 1 4 7 2 . 2 2  1 6 0 0 . 0 1  1 6 5 0 . 0 0  . ! 7 ? ~ 0 . 3 9  1 0 8 0 . 0 0  1 9 5 6 . 2 0  -..21?.C,,OO. 2 1 6 9 ~ : 9 3  .-2132197 2 7 1 2 - ~ $ 0  '1;'C~~~-.--- 
OUTFLOU 7 3 0 9 . 4 7  9 2 9 3 . 1 6  9 9 3 8 . 0 3  1 1 6 0 7 . 1 6  1 3 2 0 0 . 1 6  1 0 7 0 1 . 4 1  4 2 2 0 5 . 6 4  4 8 9 3 5 . 2 5  9 5 6 7 1 . 4 1  1 5 7 3 1 9 . 4 0  

E L E U R T I O l  1 1 1 5 . 1 1  1 1 1 5 . 7 9  1 1 1 6 . 0 0  1 1 1 6 . 5 2  1 1 1 7 . 0 0  1 1 1 7 . 3 1  1 1 1 0 . 0 0  1 1 1 8 . 1 5  1 1 1 9 . 0 5  1 1 2 0 . 0 0  

~ -~ -. 
H Y O R O G R R P H  HT S I R T I O H  ROUTE 

e**---..-..e...-.*-**-.--.-*.*.**-*--*.. 
.. . ~ .~ .~.. ~ . ~ . ~ ~  -- -- * ... 

. on nun HRnn O R D  o u r ~ ~ o u  S T O R R G E  SIRGE - D H  non H u n n  O R D  O U I F L O U  S I O R R G E  S T A G E  - D H  H O N  nunn o u o  o u r r l o u  SIORHGE SIAGE 

C 

.., . ~ ~ - - ~  ~ ~- ~. I D E C  i640 iO1 ~ 

1 D E C  0 0 0 0  1 0. .o 1 i o o . o  - i D E C ~ O B Z O  i o i  0 .  .o 1 l o o : o  - 0 .  6 3 5 . 5  1110.1 
' . ' - - ~ i D E C  0 0 0 5  2  0 .  .O 1 1 0 0 . 0  ^ 1 DEC 0 8 2 5  1 0 2  0 .  . O  1 1 0 0 . 0  ' 1 OEC 1 6 4 5  2 0 2  0 .  6 3 7 . 4  1110.1 ' ' 1  .O 1 1 0 0 . 0  ' I D K C  On30 1 0 3  0. 1 ~ r c  ~~~ ~ 0 , .  .. ~~. .o 1 1 0 0 . 0  - I D E C  1 6 5 0  2 0 3 ~ ~  ~ 0 .  6 3 9 . 3  1110.1 / i D E C  0 0 1 s  4  0 .  .O 1 1 0 0 . 0  - I O E C  0 8 3 s  1 0 4  0 .  . o  1 1 0 0 . 0  1 D E C  1655  2 0 4  0 .  6 4 1 . 1  1110.1 

L,,,, 

.I 

1 DEC 0 0 2 0  5  0 .  .O 1 1 0 0 . 0  ^ 1 DEC 0 8 4 0  1 0 5  0 .  . O  1 1 0 0 . 0  ^ 1 D r C  1 7 0 0  2 0 5  0 .  6 4 3 . 0  1110.1 

Y 

I DEC 0 0 2 5  6  0 .  . 0  1 1 0 0 . 0  - 1  DEC OR45 1 0 6  0 .  . I  1 1 0 0 . 0  1 I I k C  1 I 0 5  2 0 6  6 4 4 . 8  1 1 1 0 . 2  0: - 
1 OEC 0 0 3 0  7  0 .  . O  1 1 0 0 . 0  ' 1 DEC 0 8 5 0  1 0 7  0 .  .1 1 1 0 0 . 0  ' 1 DEC 1 7 1 0  2 0 7  0. 6 4 6 . 6  1 1 1 0 . 2  
1 DEC 0 0 3 5  8  0 .  . 0  1 1 0 0 . 0  * I DEC 0 8 5 5  1 0 8  0 .  .I 1 1 0 0 . 0  ' 1 OEC 1 7 1 5  2 0 8  ( 0 .  6 4 8 . 3  1 1 1 0 . 2  

.O 1 1 0 6 . 0  ' 1 p t g  O$OO l u r  "!;,I-_ I U i Y  O U 4 &  3 0 .  0 .  . 2  1 1 0 0 . 0  ' I DEC 1 7 2 0 ~  z0lJ~ 0 .  6 5 0 . 1  1 1 1 0 . 2  

. ,  

,. 
- 

* 

.. 



1 DEC 0 0 4 5  1 0  
1 D E C  0 0 5 0  11 

n D O -  

1 D E C  0 1 1 0  1 5  

1 DEC 0 1 2 0  1 7  
1 DEC 0 1 2 5  1 0  

1 DEC 0 9 0 5  1 1 0  
1 DEC 0 9 1 0  111 
1 DEC 0 9 1 5  1 1 2  .. T..DEC. 0.9 .20..11 3 ~ - ~ - - - ~  - 

1 DEC 0 9 2 5  1 1 4  
1 DEC 0 9 3 0  43 1 1 5  ib - - - 

1 DEC 0 9 4 0  1 1 7  
1 DEC 0 9 4 5  1 1 8  

1 DEC 1 7 2 5  2 1 0  0 .  
1 DEC 1 7 3 0  2 1 1  0 .  
1  D F C  1 7 3 5  7 1 7  0 .  . . - . . . . . . . . 
I D F C I T 4 V 1 1 3  %T 
1 DEC 1 7 4 5  2 1 4  0 .  
1 DEC 1 7 5 0  2 1 5  0 .  .i..dE.c .ij5-T 2* 

1 DEC 1 8 0 0  2 1 7  0 .  
1 DEC 1 8 0 5  2 1 0  0 .  - -  '..Tmrossrr-rrs.. ....-..a l.,l~Imr. .I-- nrrrlem.* T-.--p u7- 

- 0  1 1 0 0 . 0  ^ 1 DEC 0 9 5 5  1 2 0  0 .  2 . 0  1 1 0 0 . 1  ' 1 DEC 1 0 1 5  2 2 0  0 .  6 6 7 . 7  1 1 1 0 . 3  
0.  .O 1 1 0 0 . 0  ' 1 DEC 1 0 0 0  1 2 1  0 .  2 . 3  1 1 0 0 . 1  ' 1 DEC 1 0 2 0  2 2 1  0  6 6 9 . 1  1 1 1 0 . 3  

.Tp.I vuTT ~ - = ~  - r D E C l O O 5  l22 -- ~- 
0 .  - - 2 ~ : T  l I O O . ~ . . c  '. ..s. DFC 102~5 1*~ . ~ ~ - p ~ - - T ~ I  - 1 r r r s : :  

' : 1 DEC 0 1 5 0  2 3  0 .  . O  1 1 0 0 . 0  ' 1 DFC 1 0 1 0  1 2 3  0 .  3 . 0  1 1 0 0 . 2  ^ 1 DEC 1 8 3 0  2 2 3  0  6 1 1 . 9  1 1 1 0 . 4  
' I  1 DEC 0 1 5 5  24  0 .  . O  1 1 0 0 . 0  ' 1 O E C  1 0 1 5  1 2 4  0 .  3 .4  1 1 0 0 . 2  1 DEC 1 0 3 5  2 2 4  0 .  6 7 3 . 3  1 1 1 0 . 4  

i '  ". 7-m C-Imo. 171'j p--O;~-- p-3T -lTO,,IT .' n._6 .-~ . D+C--IB40-T*5----p 0 ;  - - 

lI:i 1 DEC 0 2 0 5  2 6  0 .  - 0  1 1 0 0 . 0  ' 1 DEC 1 0 2 5  1 2 6  0.  4 . 4  1 1 0 0 . 2  ^ 1 DEC 1 0 4 5  2 2 6  0 .  6 7 5 . 9  1 1 1 0 . 4  
j 

1 DEC 0 2 1 0  27  0 .  . O  1 1 0 0 . 0  ^ 1 DEC 1 0 3 0  1 2 7  0 .  5 . 0  1 1 0 0 . 3  1 DEC 1 0 5 0  2 2 7  0 .  6 7 7 . 1  1 1 1 0 . 4  1 " l-l-m-C-om a 0 .  . ( T T I l T K n T F T - I U 3  5 - r Z B ~ ~ -  1:: 
,.. - - T T 6 7 1 ~ 0 0 ; 3  1 D E C  1 8 5 5 7 2  E-- ----IT; 6 ~ 8 ~ m ~ ~ ~ l . .  
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-I:: PEAK OUTFLOY I S  0 .  RT T I H E  .OO HOURS 
..L.- -~ ~ -~ .~ ~ . - ~- 

"'I PERK FLOU T I n E  ~ I R X I H U ~ ~  R U E R R G E  F L O U  
( H R )  

~~ . 6-HR . .~ -- 24-HR ~ o ~ c .  . . . 7 2 - H R  - o 7  ~~~ 

2 4 . 9 2 - H R  
--7cFs . ~ - ~ . . .  ~~ ...~. ~~~ 

0:~- 
( I N C H E S )  . 0 0 0  .OOO . a 0 0  .OOO 

I.., ( R C - F T )  
~ 0 .  ---- 0 .  ~~~ 0 .  0 .  - - ~  ~~ -- ~ 
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:: 
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n R x I n u N  R U E R R G E  S T O R R G E  
6-HR 24-HR ~~. ~~ 

~- 12-HR 2 4 . 9 2 - H R  
2 4 . 9 2  7 1 4 .  3 3 8 .  3 2 G I ~  ' - - -  ~~ 326.- - ~ . . ~ 

I. 

~ - 

1 1 1 0 . 6 9  1 1 0 5 . 1 9  1 1 0 5 . 1 9  
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.9 R U N O F F  SunnRRY 

r-t. . ~ CLoK-~!? c.!!!l c f I F  T PE_RS_EC'??P . . . . . .  . . . ___-~ 
T I ~ E  I n  H O U R S ,  R R E R  I n  S Q U A R E  M I L E S  

I, i 1:  TION ON S T R T I O ~ ~  FLOU PERK 6-HOUR 24-HOUR 

HYDROGRRPH RT C P 2 - 1  Z 8 l 2 .  1 2 . 4 2  4 4 4 .  1 2 9 .  1 2 4 .  1 . 9 5  

HYDROGRRPH RT CP2-2  2 4 7 8 .  12.67 5 3 9 .  156 .  1 5 0 .  2 . 4 6  
~~~ .. -- . . ~ ~ .~~~~ -~ ~~ 

HYDROGRRPH AT C P 2 - 3  1 9 2 2 .  1 2 . 4 2  3 0 6 .  88. 8 5 ~ .  1 . 3 9  

3  c o n s ~ n r o  R T  F R S  12 6 7 1 4 .  1 2 . 4 2  1 2 0 ~ .  3 7 3 .  ~ 3 5 9 .  5.80 ~ - 
'..I ROUTED r0  ROUTE 0. .08 0. 0 .  0. 5 . 8 0  1 1 1 0 . 8 9  2 4 . 9 2  
/,,I - - . .- ~ ~ ~ . ~ - - ~ ~ . - ~  ~ 

--I; 
,.r--- 
. , , 



-~ -~ ~ .~ .~ ~. .. ~ ~ ~ ~ ~ - p ~  ~~ . -- ------- 
~~ <-~- - 

- :  

i S U U M R R Y  O F  D R ~  O U E R I U P P I N G / B R E R C H  HNHLYSIS  F O R  SIRTION R O U T E  

. rnrlr.flL u.R.iuE . * P r r [ u  -RV  rllSj.T.~~ - t o p  O R R  -~ 
~~~ -~ ~ - ir- "" . . . . . . . . . . . . . . - 1 

ELEURTION 1 1 0 0 . 0 0  1 1 1 1 . 2 0  1 1 1 7 . 0 0  

L-- S T O R R G E  0. ~~ 700 .  1 8 0 0 .  ~ 

: P 
OUTFLOX 0 .  0. 1 3 2 0 0 .  

. ... 
nAxi"U.n 

nR.x.~."".nnnnnnnnnOU..RR.RTIo"~~. -- 
nE ~ 

.. 
RRTID n ~ x ~ n u n  HRXIHUK-.-~~ 

OF RESERUOIR D E P T H  S T O R R G E  O U T F L O U  O U E R  T O P  n ~ x  O U T F L O U  FRILURE 
PHF U. s -  E L E L  OUER DRH RC-FT CFS HOURS -. . .- HOURS .~~ HOURS -- 

, , " .  
, :  . , . !  1.00 1 1 1 0 . 8 9  .OO 140.  0 .  - 0 0  - 0 0  .on 



BUCKEYE PRS #2 

6-HOUR PMP 
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TOPEL 1 1 1 7 . 0 0  ELEUHIION H I  I U P  U F  U M ~  
. . . . . .  OBMYIO_ 9 4 5 5 , o o  o m n y n ~ ! ~  

~ ~~ 

., 

.. 

.. 

,. 



COO0 2 . 7 0  WEIR C O E F F I C I E H I  
EXPO 1 . 5 0  EXPONENT OF HERD 

COnPUTED OUIFLOU-ELEUf lT ION l H 1 f l  . . - 

( E X C L U O l N L  FLOU OUER Df lh )  

1. I----- 
~ O P - 3 U B I ~ ~ 4 2 3 0 : 6 2 ~ ~ ~ ~ ~ 5 6 2 9 ~ 7 9 9  7 3 0 9 1 4 7  9 2 9 3 . 1 6  1 1 6 0 7 . 1 6  1 4 2 7 6 . 0 9  1 7 3 2 6 ; r 4 2 O 7 8 1 . 6 2 2 ~ 4 6 6 Y 9 . . ~ 4 5 ~ ~  - -:: 

:., 1 
I.., ELEURTIOR 1 1 1 3 . 4 0  1 1 1 3 . 9 2  1 1 1 4 . 4 9  1 1 1 5 . 1 1  1 1 1 5 . 7 9  1 1 1 6 . 5 2  1 1 1 7 . 3 1  1 1 1 8 . 1 5  1 1 1 9 . 0 5  1 1 2 0 . 0 0  I:: 

I I 

!:;r----. ~ . . .. ~~~ ~ ~. . . . . . . ~ ~ ... ,::I 
: I  CDnPUTED S T O R A G E - O U I F L O U - E L E U A T I O N  DRTH !.. .., ),.I 

" !  STORRGE .OO . . . . ruV~-~-- -- -~ 
3 8 . 0 0  1 1 3 . 0 0  2 2 5 . 0 0  3 7 5 . 0 0  6 2 5 . 0 0  '180.00 1 8 4 . 0 8  7 9 6 . 3 0  8 1 6 . 6 7  

~~ ~ ~~ 

.OD - 0 0  .OO .OO . O O  .OO .OO 4 . 2 4  3 3 . 8 4  1 1 4 . 2 5  ..I 
E L E U f l l I D H  1 1 0 0 . 0 0  1 1 0 2 . 0 0  1 1 0 4 . 0 0  1 1 0 6 . 0 0  1 1 0 8 . 0 0  1 1 1 0 . 0 0  1 1 1 1 . 2 0  1 1 1 1 . 2 3  1 1 1 1 . 3 1  1 1 1 1 . 4 4  

i::l 
! , . 
- - - ~ ~ ]::I 

- 3 T O R R % L T T 5 : 1 8 8 8 1 ~ 8 6  900:OO 9 3 1 . 1 0  9 9 2 . 0 8  1 0 6 4 . 1 9  1 1 4 4 . 9 8  1 2 3 5 . 3 0  1 2 5 0 . 0 0  1 3 4 7 . 2 7  
OUTFLOU 2 7 0 . 1 2  5 2 8 . 8 2  6 7 6 . 2 5  9 1 3 . 6 8  1 4 5 0 . 8 0  2 1 6 5 . 1 7  3 0 8 3 . 5 5  4 2 3 0 . 0 2  4 4 2 7 . 1 2  5 6 2 9 . 9 9  

ELEUf lT ION 1 1 1 1 . 6 3  1 1 1 1 . 8 8  1 1 1 2 . 0 0  1 1 1 2 . 1 6  1 1 1 2 . 5 !  1 1 1 2 . 9 4  1 1 1 3 . 4 0  1 1 1 3 . 9 2  1 1 1 4 . 0 0  1 1 1 4 . 4 9  ..... .. . ... ... ~ ~ . .  - ~ - ~ - ~~ ~ - ~ ~ .. . . .. ~ -~ -~ ~ .. .. . . .. . - .- 

STORRGE 1 4 7 2 . 2 2  1 6 0 8 . 0 1  1 6 5 0 . 0 0  1 7 7 0 . 3 9  1 8 8 0 . 0 0  1 9 5 6 . 2 0  2 1 2 5 . 0 0  2 1 6 9 . 9 3  2 4 3 2 . 9 7  2 7 1 2 . 0 0  

-. - - . .. . . . OUTFLOU 7 3 0 9 . 4 7  9 2 9 3 . 1 6  9 9 3 8 . 0 3  1 1 6 0 7 . 1 6  1 3 2 0 0 . 1 6  1 8 7 0 4 . 4 1  4 2 2 8 5 . 6 4  4 8 9 3 5 . 2 5  9 5 6 7 4 . 4 1  1 5 7 3 1 9 . 4 0  
1 I !  

R T U H ~ n O H - ~ I 1 1 1 T 5 ~ 7 9 1 T r G ~ ~ 6 6 ~ ~ ' ~ 1 1 1 6 . 5 2  - 1 ' 1 I 7 . 0 0  1 7 . 3  1 1 1 8 0 0  1 1 1 8 . 1 5  K119;05 /:I 
I ,,. 
I ,,------_ - --_- * vx-j- j j=_ .i x==.= * -_._..= .j.l- sl.j... .... III . j . . . . j . I . . I . .L .% .... .jm*.j---..I.T.II.r.IxI. %.I I I I I~_%- . . I . . . . j - - -  

:: i -~ HYDROGRRPH HT STHTION ROUTE .. ..... . . .. ... .... .. ~ .. 
..! , .-...- ~....~*..~~*~~~~~.*.~.~~~..~.~.~~.~*~~..~.*~.~~~...~..~e~.~.*.~~..~~~*.~~.~..~~~*~~.~~....~~~.~.~.*..~"~.~..~~..~.~~~*.~~.~~~~ 

I " i  . 
\'., 

i - n K m H T O f l T T T U V - - 5 T m R R G E  STRGE'~-DR NOR HRHN OR0 OUTFLOW -STORAGE STAGE " DR HDN HRHN O R 0  O U T F l K U S T D R f l G E ~ ~ S T A G E - - - ~ ~ ~ ~ ~ ~ . ,  1 ,  1 . - ' .. 
' i 1 DEC 0 0 0 0  1 0. .O 1 1 0 0 . 0  .̂ 2  DEC 0 9 2 0  1 0 1  
1 l K T m O 7  ..O. ---. ZTUEC 0 9 1 0  1 0 2  

1 DEC 0 0 4 0  3  0. .O 1 1 0 0 . 0  ^ 2  DEC 1 0 0 0  1 0 3  1::1 1 DEC 0 1 0 0  4 0 .  . O  1 1 0 0 . 0  ^ 2  DEC 1 0 2 0  1 0 4  
l..rTEC~OrZ6~-T----~T:~- ' 0  

1 l O O : O -  2  DEC 1 0 4 0  1 0 5  
..I 1 DEC 0 1 4 0  6  0 .  .O 1 1 0 0 . 0  ^ 2  DEC 1 1 0 0  1 0 6  

1 1 DEC 0 2 0 0  7  0 .  I"cr.mC-02 70708B-u7--- ~ -~ 
. O  1 1 0 0 . 0  ^ 2  DEC 1 1 2 0  1 0 7  

I..; : 0 ~ - ~  1 1 0 0 . 0  * -2 DEC 1 1 4 0  1 0 8  
. 1 DEC 0 2 4 0  9  0 .  . O  1 1 0 0 . 0  2  DEC 1.200 1 0 9  
. I OEC 0 3 0 0  1 0  DxC . I.l ~ 

0 .  . O  1 1 0 0 . 0  ^ 2  DEC 1 2 % 0  1 1 0  
0 .  ~ . O  1 1 0 0 . 0  ' 2  DEC 1 2 4 0  111 

1 DEC 0 3 4 0  1 2  0 .  .O 1 1 0 0 . 0  ' 2  DEC 1 3 0 0  1 1 2  
1 DEC 0 4 0 0  1 3  6x.0v*. . -r-..-- ~~ 

0 .  . O  1 1 0 0 . 0  D' 2  DEC 1 3 2 0  1 1 3  
0;. - -  - . 0  1 1 0 0 . 0  ' 2  OEC 1 3 4 0  I 1 4  

I DEC 0 4 4 0  1 5  0. . 0  1 1 0 0 . 0  * 2  DLC 1 1 0 0  1 1 5  
OEC 0 5 0 0  1 6  0 .  . O  1 1 0 0 . 0  ' 2  DEC 1 4 L 0  1 1 6  
DEC 0 5 2 0  1 7  0 .  . O  1 1 0 0 . 0  ' 2  OLC 1 4 4 0  1 1 7  

1 DEC 0 5 4 0  1 8  0 .  . O  1 1 0 0 . 0  ^ 2  DEC 1 5 0 0  1 1 8  
EC 0 6 0 0  1 9  0 .  . O  1 1 0 0 . 0  " 2  DLC 1 5 2 U  1 1 9  

5 5 7 . 3  1 1 0 9 . 5  ^ 3  DEC 1 8 4 0  2 0 1  2 1 6 .  8 3 6 . 1  1 1 1 1 . 6  
- ~ ~ 5 7 7 . 1 - - ~ ~ 1 1 0 ! T . 6  - 3  U E C  1 9 0 0 - 2 0 2  Z l T 8 3 5 : 5 - ~ T T T ~ - - ~ ' ~ l  

5 9 7 . 6  1 1 0 9 . 8  ^ 3  DEC 1 9 2 0  2 0 3  2 0 9 .  8 3 4 . 9  1 1 1 1 . 6  ,.! 
6 1 8 . 8  1 1 1 0 . 0  ^ 3  OEC 1 9 4 0  2 0 4  2 0 6 .  8 3 4 . 3  1 1 1 1 . 6  

, . ,  

6 4 0 . 8  1 1 1 0 : l  ' 3  DEC 2 0 0 0 U 2 0 5  2 0 3 .  8 3 3 . 7  1 1 1 1 1 6 - - - - ~ - -  I:,' 
6 6 3 . 6  1 1 1 0 . 3  ^ 3  DEC 2 0 2 0  2 0 6  1 9 9 .  8 3 3 . 2  1 1 1 1 . 6  I _: 8 

6 8 7 . 5  1 1 1 0 . 5  * 3  DEC 2 0 8 0  2 0 7  1 9 6 .  8 3 2 . 6  1 1 1 1 . 6  ,.. 
, , 

712.5 1 1 1 0 . 7  - 3  O E C  2 1 0 0  2 0 8  , 1 9 3 :  ~ ~ 1 3 ~ 1 1  . i i~r:~-~--~~-- I."! 
1 3 8 . 0  1 1 1 0 . 9  ' 3 DCC 2 1 2 0  2 0 9  1 9 0 .  6 3 1 . 5  1 1 1 1 . 5  
9 0 5 . 3  1 2 . 0  3 DFC 2 1 4 0  2 1 0  1 8 7 .  8 3 1 . 0  1 1 1 1 . 5  4 N.., r 

1 2 3 2 . 5  1 1 1 3 . 9  3  DEC 2 2 0 0  2 1 1  
1 4 6 7 . 9  1 1 1 5 . 1  ' 3  DEC 2 2 2 0  2 1 2  1 8 1 .  8 2 9 . 9  1111 .5  
1 5 3 0 . 2  1 1 1 5 . 4  ' 3  UEC 2 2 4 0  2 1 3  1 1 9 .  829 .4  1 1 1 1 . 5  
1 5 1 ~ 5 . 1  1 1 1 5 . 1  ' 3 OFc 2 3 0 0  214  
1 4 7 8 . 6  1 1 1 5 . 1  ' 3  D I C  2 3 2 0  2 1 5  1 7 2 .  8 2 8 . 2  1 1 1 1 . 5  
1 4 3 9 . 5  1 1 1 4 . 9  ' 3 OEC 2 1 4 0  2 1 6  1 6 9 .  8 2 7 . 6  1 1 1 1 . 5  
1 4 0 3 . 2  1 4 . 8  4  DEC 0 0 0 0  2 1 7  
1 3 7 1 . 8  1 1 1 4 . 6  ' 4  DEC 0 0 2 0  2 1 8  1 6 1 .  8 2 6 . 0  1 1 1 1 . 5  
1 3 4 5 . 6  1 1 1 4 . 5  ' 4  D t C  0 0 4 0  2 1 9  1 4 9 .  8 2 3 . 9  1 1 1 1 . 5  .~ ~ -~ ~ 



. ... 1 ;  1 D E C  2 2 4 0  6 9  0 .  1 5 1 . 6  1 1 0 4 . 1  ' 3  D E C  0 8 0 0  1 6 9  

. 1  
D E C  2 3 0 0  7 0  _ LL 1ss.l i l o 4 . 8  .- 3 0 8 2 0  '70 . 1 D E C  2 3 2 0  7 1  0 .  1 6 6 . 7  1 1 0 5 . 0  ^ 3  D E C  0 8 4 0  1 7 1  

. 1 D E C  2 3 4 0  7 2  0 .  1 7 4 . 4  1 1 0 5 . 1  ^ 3  D E C  0 9 0 0  1 7 2  
2  D E C  0 0 0 0  7 3  0 .  . .  'V '2 -3 .  1 1 0 5 . 2 . :  3  D F C  0 9 2 0  1 7 3  

0 .  1 9 0 . 6  1 1 0 5 . 4  ^ 3  D E C  0 9 4 0  114 
0 .  1 9 9 . 8  1 1 0 5 . 5  ^ 3  D F C  1 0 0 0  1 1 5  

2 0 9 . 1  1 1 0 5 . 7  ^ 3  D F C  1 0 2 0  1 7 6  
. '  2  O E C  0 1 2 0  7 7  0 .  2 1 9 . 9  1 1 0 5 . 9  * 3 D E C  1 0 4 0  1 7 1  

2  O E C  0 1 4 0  1 8  0  2 3 0 . 4  1 1 0 6 . 1  ' 3  D E C  1 1 0 0  1 7 8  
0 .  2 4 1 . 0  1 l O C . 2  - 3  D E C  1 1 2 0  1 1 9  

4  D E C  f i 0 0  2 2 0  1 3 5 .  8 2 0 . 9  1 1 1 1 . 5  
4  D E C  0 1 2 0  2 2 1  1 2 0 .  8 1 7 . 8  1 1 1 1 . 5  .. . . 
4  D E C  0 1 4 0  2 2 2  1 0 6 .  8 1 4 . 9  1 1 1 1 . 4  . DEC .c260~-223 . 

- 9  ~ 4 .  -8.n..T 711 

4  D E C  0 2 2 0  2 2 4  8 4 .  8 0 9 . 8  1 1 1 1 . 4  
7 5 .  8 0 7 . 6  1 1 1 1 . 4  !. D E E .  02.40 < 2 L  

4  D E C  0 3 0 0  2 2 6  
4  D E C  0 3 2 0  2 2 7  6 0 .  8 0 3 . 9  1 1 1 1 . 4  . - 
4  D E C  0 3 4 0  2 2 8  5 4 .  8 0 2 . 4  1 1 1 1 . 3  

4 g :  .-.BbU .-Tmp 4 'DEC-  0 4 0 T - 2 2 9 V  
4  D E C  0 4 2 0  2 3 0  4 5 .  7 9 9 . 6  1 1 1 1 . 3  

4 1 .  7 9 8 . 5  1 1 1 1 . 3  4  D E C  0 4 4 0  2 1 ,  ~ - . ~~~ ~~ 

4  D E C  0 5 0 0  2 3 2  3 7 .  7 9 7 . 4  1 1 1 1 . 3  
4  D E C  0 5 2 0  2 3 3  3 4 .  7 9 6 . 4  1 1 1 1 . 3  
4 D E C  0 5 4 0  2 3 4  3 1 .  7 9 5 . 5  1 1 1 1 . 3  
4  D E C  0 6 0 0  2 3 5  ~~ ~~~ 2 9 .  7 9 4 . 7  ' 11113---- 
4  D E C  0 6 2 0  2 3 6  2 7 .  7 9 3 . 9  1 1 1 1 . 3  
4  D E C  0 6 4 0  2 3 7  2 5 .  7 9 3 . 2  1 1 1 1 . 3  4. DE-c.0Sb.b-2..ie.. . 

2 3 .  7 9 2 . 5  - 1 T i 1 . 3  
4  D E C  0 7 2 0  2 3 9  2 1 .  7 9 1 . 9  1 1 1 1 . 3  
4  D E C  0 7 4 0  2 4 0  2 0 :  7 9 1 . 4  1 1 1 1 . 3  
4  D E C  O B O O  2 4 i  1 8 .  7 9 0 1 9  1 1 1 1  ;3-- 
4  D E C  0 8 2 0  2 4 2  1 7 .  7 9 0 . 4  1 1 1 1 . 3  
4  D F C  0 8 4 0  2 4 3  1 6 .  7 8 9 . 9  1 1 1 1 . 3  
4  D E C  0 9 0 0  2 4 4  
4 D E C  0 9 2 0  2 4 5  1 4 .  1 8 9 . 1  1 1 1 1 . 3  I 1- 
4  D E C  0 9 4 0 - 2 4 6  l 3  r a 8 . 7  1111:3-.-~.-. 
4 D E C  1 0 0 0  2 4 7  1 2 .  7 8 8 . 4  1 1 1 1 . 3  
4  D E C  1 0 2 0  2 4 8  1 2 .  7 8 8 . 0  1 1 1 1 . 3  
4  D E C  1 0 4 0  2 4 9  . 
4 U E C  i1oo-iro 
4  D E C  1 1 2 0  2 5 1  1 0 .  7 8 7 . 2  1 1 1 1 . 2  
4  D E C  1 1 4 0  2 5 2  9 .  7 8 6 . 9  1 1 1 1 . 2  
4  D E C  1 2 0 0  2 5 3  9 .  7 8 6 . 7  1 1 1 1 : T  
4  D E C  1 2 2 0  2 5 4  8 .  7 8 6 . 4  1 1 1 1 . 2  
4  D E C  1 2 4 0  2 5 5  

~ 

4  D E C  1 3 0 0  2 5 6  
4  D E C  1 3 2 0  2 5 7  1 .  7 8 5 . 8  1 1 1 1 . 2  
4  D E C  1 3 4 0  2 5 8  7. 7 8 5 . 6  1 1 1 1 . 2  
4  D E C l 4 0 0  2 5 9 .  
4  D E C  1 4 2 0  2 6 0  6 .  7 8 5 . 3  1 1 1 1 . 2  
4  D E C  1 4 4 0  2 6 1  6 .  7 8 5 . 1  1 1 1 1 . 2  

4 -  DEr~ 1 5 0 0  26.2.- 
. 6;-. .?.* T1.o.-.rTrr 

4  D E E  1 5 2 0  2 6 3  5 .  7 8 4 . 0  1 1 1 1 . 2  
4  O E C  1 5 4 0  2 6 4  5. '784 .7  1 1 1 1 . 2  
4  D E C  1 6 0 0  2 6 5  5 .  704 .5-  1111;2-- 
4  D E C  1 6 2 0  2 6 6  5 .  7 8 4 . 4  1 1 1 1 . 2  
4  D E C  1 6 4 0  2 6 7  5 .  1 8 4 . 3  1 1 1 1 . 2  
4  D E C  1 7 0 6 ~ 2 6 8  3 : -  Y~~:Z-IIIIZ 
4  D E C  1 / 2 0  2 6 9  4 .  1 8 4 1  1 1 1 1 . 2  

1 1 1 1 . 8  ' 4  OEC 1 7 4 0  2 7 0  
1 1 1 1 . 8  ' 4  D E C  1 8 0 0  2 7 1  
1 1 1 1 . 8  * 4  D E C  1 8 2 0  2 7 2  
1 1 1 1 . 8  ' 4  D E C  1 8 4 0  2 7 3  
1 1 1 1 . 8  ^ 4  O E C  1 9 0 0  2 7 4  
1 1 1 1 . 8  A 4 Ut.C i Y 2 0  2 1 5  
1 1 1 1 8  4  O E C  1 1 4 0  2 1 6  
1 1 1 1 . 1  " 4  D E C  2 0 0 0  2 7 7  
1 1 1 1 . 7  ^ 4 D E C  2 0 2 0  2 1 8  
1 1 1 1 . 1  ^ 4 D E C  2 0 4 0  2 1 9  



~~ -.. 
2  DEC 0 7 4 0  9 6  0 .  4 6 5 . 7  1 1 0 0 . 7  ^ 3  DEC 1 7 0 0  1 9 6  2 3 7 .  8 3 9 . 1  1 1 1 1 . 6  5  DEC 0 2 2 0  2 9 6  2.  7 8 2 . 2  1 1 1 1 . 2  
2  DEC 0 8 0 0  9 7  "A 4 8 3 . 2  1 1 0 8 . 9  - 3  DEC 1 7 2 0  1 9 7  . 232, - 8 1 8 : ( 1 :  =_DL5 !!zfp_L!c 2. 7 0 2 . 1  1 1 1 1 . 2  
2 DEC 0 0 2 0  9 8  0 .  5 0 1 . 0  1 1 0 9 . 0  3  DEC 1 7 4 0  1 9 8  2 2 9 .  8 3 8 . 2  1 1 1 1 . 6  ^ 5  DEC 0 3 0 0  2 9 8  2.  7 8 2 . 1  1 1 1 1 . 2  
2  DEC 0 8 4 0  9 9  0 .  5 1 9 . 3  1 1 0 9 . 2  ^ 3  DEC 1 8 0 0  1 9 9  2 2 5 .  8 3 7 . 5  1 1 1 1 . 6  * 5 DEC 0 3 2 0  2 9 9  2 .  7 8 2 . 1  1 1 1 1 . 2  

, , 
2 2 0 .  8 3 6 . 8  1 5  DEC 0 3 4 0  3 0 0  0 .  5 3 8 ~ 1 1 0 9 . 3 1 ~ ~ ~  1820 Z C E .  . 1. . 7 c . o  1111,?--~~- 

l : :kPEHK OuTFLOu I s  
~ ~ ~ . . ~  ~ .. . .  ~ 

8 1 3 8 .  H I  TIME 3 7 . 3 3  HOURS 
. .~ 4::l 

rHarnunHuE.ddtE 
L o u ~ - ~ ~ ~ ~  ~ ~ ~ ~ ~ ~~~~ ~. - - ~ ~ ~- 

~~ 

T IME 
(HR)  6-HR 24-HR 72-HR 9 9 . 6 7 - H R  

( C F S )  5 4 3 2 .  2 0 8 8 .  5 3 8 .  3 7 . 3 3  '41:-. ~-~-~ .  
~ ~~ ~ ~- ~ . ~- 

~ - ~ 

8,: ( I I I C H E S )  8 . 7 0 8  1 3 . 3 8 8  1 4 . 3 2 6  1 4 . 3 2 6  
I,.: ( H C - F l )  2 6 9 4 .  4 1 4 1 .  4 4 3 1 .  4 4 3 1 .  
I .. 
,,; TE.iiK- ~ri.oRRRG-~ . -~ -~ ~ . ~- ..~. .. 

T I N E  I lRXI l lUU~RUERf lGE '  S T O R H G E ~ ~  
~ . . ~ .  ~ ~~ ~~ ... ~.~ . ~ ~ - .  ~. 

,,' ( H C - F I )  (HR) 6-HR 24-HR 12-HR 99 .67-HR 
3 7 . 3 3  1 3 2 8 .  lo31. 8 4 3 .  621 . . . .. -- - - 

HHXIMUM HUEKHGE S lHGE 
6-HK L -. . _ 2 4 - ! ! K ~ ~ ~  -~~ 1 2  .- HR 9 9 . 6 7 - H K  ~- 

1 1 1 4 . 3 8  1 1 1 2 . 1 2  1 1 1 1 . 5 3  1 1 0 8 . 0 7  



RUNOFF SlIHHRRY 
FLOU I N  C U B I C  FEE1 PER SECOND 

~~~ . ~~ 

T I H E ~ I R  HOURS, A R E A  I H ~ T Q U A R E ~ H I L E S  
~ ~ -- - -~ - - -  

n R x I n u n  

6 2 0 8 .  3 6 . 6 /  --. 2 0 1 5 .  1 5 3 .  ~~ ~-~ 2 9 6 .  .. 1 . 9 5  ~- -- - . 
HYDROGRRPH A T  C P 2 - 2  6 2 1 0 .  3 6 . 6 1  2 5 6 3 .  9 4 6 .  3 7 0 .  2 . 4 6  

.. .~ . - . i35. - . . . . . . -~~~ 

C P-2 - 3 4 4 2 8 .  3 6 . 6 1  2 0 9 .  1 . 3 9  

3  COHBIHED RT FRS 1 2  1 6 8 1 5 .  3 6 . 6 1  6 1 1 2 .  2 2 3 4 .  
., - 

~~~ . -- ~~ ~ . ~~ - ~ ~.. . 8 1 5 .  ... 5 . 8 0  
~ 

~ ~ 

- ~ .  ~. ~ 

-i..i ROUTED 1 0  ROUTE 8 1 3 8 .  3 7 . 3 3  5 4 3 2 .  2 0 8 8 .  7 4 5 .  5 . 8 0  1 1 1 5 . 4 0  3 7 . 3 3  
; , I  . -  ~~~~ ~ . ,~ ~~ ~ . ~ - -~ ~~~ ~. - -  

~ .- .~ 

* ,,; 
r------.-------.------..-.-.. ~~ ~~ ~ ~ . .  .~ - . ~ . ~ . 

- .  ~ 
~ . . 

~ ~ . .~ ~ ~ ~ ~~ . ~ . ~ ~ ~ . .  .. ~ ~~ ~. .~ ~~ .. . . ~  -... ~~ 

~ ~~ ~ ~ ~~ ~ ~ ~ ~. . ~ ~ 

.. - 
~~ ~~ ~ ~ ~ ~ ~ ~.~ 

-- ~ 

.L .., 
I 

- - ~ ~- - ~ - ~ ~. .~ ~ . ~ 
~ .~ ~ .. .. ~~ 

! ' ' ;  

1:: - I..L--~ - -  - -  ~ ~ ~. ~ ~ 

~ ~-~ .... ... . .. ~ ~ -~~ -... I.., 
~ 

. ..- ~ . . ~ ~ ~- 

. - . ~ -~ ~. ~ ~ .~ ~ . - - - __ 
... ~~~ ..- . 

~ .~ 

. . ~~... . 

., 



1 SUHt IRRY OF OHM O U E R T O P P I N G / B R E H C H  H N H L Y S I S  FOR S T R T I O n  R O U T E  1 
-. 

To.p . Ofin.. 
.. . - - 

1 n 1 1 1 n i  U H L U E  SPILLURY C R E S T  ~. ~ ~ -.. 
E L E U R I I O H  1 1 0 0 . 0 0  1 1 1 1 . 2 0  1 1 1 7 . 0 0  
S T O R A G E  0 .  . . 7 8 0 .  l a n o .  . . . 
O U T F L O U  0 .  0 .  1 3 2 0 0 .  

, , 

.OF -- 
.iiXt ~ n u n  nrix.Inuk ".R.xin"n D-".RRT I-o. 

T-l"E..b F..-..--. ~~~ 

n.~R -f.r "u" -. 
R R T I O  

I '  I 
OF R E S E R U O I R  D E P T H  STORRGE O U T F L O U  OVER TOP MAX O U T F L O U  F R I L U R E  

. I  P H F  u . S . E L E U  .!E!L!!!!!! . . R C - F T  C F S  HOURS HOURS HOURS -.. ~ - 





I I ..~~ouo~nvu~oc~~p!!.e~!~~~fl~_~. . i H E C  - ! i 1 
F E B R U R R Y  1 3 8 1  - , - R E U I S E D  0 1  J U N  8 0  * 

, , , ,  - 

~~ ~ u.s .  R R n v  cuep~; Enc!_n_Er!!--:--~ 
^ T H E  H Y D R O L O G I C  E N G I N E E R I N G  C E N T E R  * 
% 6 0 9  S t C O N D  S T R E E T  

X X X X  ~~~ ~ x x x x x - ~  
X  X  

< : , '  
I I 
I P L  .- X  X  .. X X X  
I " ,  X  X  X  
!..I X  X  X  x x 
!..I x x x x x x x - x L x L ~ ~ - ~ ~ . ~ _ ~ ~ -  X  . X X X X X  . . . X . . .~ .... ~ - . ._,  x X  X  X  X  :I .. .. 

X  .. , 
Y V Y Y Y  Y Y Y  

,. , 
l H I S  P R O G R R N  K E P L R C E S  R L L  P R E U I O U S  U E R S I O N S  OF H E C - 1  K N O Y N  R S  H E C l  ( J R N  1 3 ) .  H E C I G S ,  H E C l D B .  R N D  H E C I K U .  

1::1 
I..: 

- . .~~ ~ ~ - 
~ H E ~ O E F I ~ I ~ ~ I O N S  O F  URRIRBLES -UIIHP- ~ N D  - R T I I I R -  H R U E  C H H N G E D  F R O H  T H O S E  U S E D  W I l H  T H E  1 9 7 3 - S T Y L E  INPUTSIRUCIURE. 
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