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1.0 INTRODUrnON 

1.1 General Back~ound 

Litchfield Park Dam (also known as Murphy's Dam) was built by the Litchfield 

Park Properties and completed in October, 1969. The dam is located 314 of a mile 

north of Camelback Road, between Litchfield Road and Dysart Road. The darn is 

within an unincorporated area of Maricopa County. 

LitcMeld Park Dam is a flood control facility that provides stormwater detention 

for protection to downstream area Two 30-inch diameter reinforced concrete pipes 

provide an uncontrolled outlet through the dam. In addition, two reinforced concrete 

spillways provide emergency relief for large storms. The reservoir is dry except 

during periods of stormwater runoff. 

1.2 mxx= 
The purpose of this Drainage Report (DR) is to analyze the flood control 

protection offered by the existing dam. In addition, this report will study and set 

parameters for the removal of this dam, and its replacement with a detention facility. 

Presented in this report is a hydrologic and hydraulic analysis of the drainage system. 

This includes the existing as well as the proposed condition. This report is intended 

to provide drainage information to satisfy the needs of all of the governmental 

agencies. This report has been updated to incorporate comments by the Flood 

Control District of Maricopa County (FCDMC). 

13 exist in^ Repom 

Numerous reports have been produced that are relevant to the study area. These 

reports include: 

1. Phase I Inspection Report, National Dam Safety Program, Litchfield Park 

Detention Dam, Maricopa County, Arizona, Inventory Number 00110. (Ref. 12) 

Prepared by: Arizona Water Commission, Supervision of Dam Safety, Februq, 

1980. The report concluded that with the exception of erosion gullies, small 

surface erosion holes, and minor brush growth, the embankment appears to be 

in a satisfactory condition. 

2. Hydrological Evaluation, Litchfield Park Dam, Maricopa County, Arizona (Ref. 



13), For Litchfield Park Properties, prepared by Dames & Moore (D&M), 

January 1986. The reports evaluates the impact of a 100-year storm on the 

Litchfield Park Dam. The tributary area assumed in the D&M Reports differs 

from that area used in this DR. The new detailed topographic mapping used by 

this DR indicates a smaller tributary, and thus a smaller flow. 

3. Flow Estimation to Camelback and Dysart Roads (Ref. 14) for SunCor 

Development Company, prepared by Boyle Engineering Corporation April 7, 

1988, revised May 17, 1988. The report evaluates Litchfield Park Dam and the 

flow from this dam that impacts Camelback Road. This DR generally agrees 

with the conclusions drawn by the Boyle report. 

4. Master Drainage Report for Litchfield Ridge (Ref. IS), prepared by Wood & 

Associates, November 1988. The report was developed for the Litchfield Ridge 

Development and evaluates the flows downstream of the existing Dam. 

5. Hydrology for Special Study of Luke Air Force Base, Arizona (Ref. 16), prepared 

by PRC Toups Corporation, January 1979. The report evaluates the effect of the 

100-year storm on the two major channels that protect Luke Air Force Base. 

Even though the tributary area boundaries differ slightly from the PRC report 

to this DR, the 100-year flows are reasonably close. 

6. Draft Memo Regarding the Dysart Drain (Luke Air Force Base Channel) (Ref. 

17), prepared by the Corps of Engineers - Undated. The memo evaluates other 

reports on the Dysart Drain. The memo reports that even though many reports 

show the Dysart Drain to be substantially undersized, flow across the base has 

only occurred once since the drain was complete, and that was because 

construction of a bridge temporarily blocked the drain. 

All of these reports provided valuable information. The results, however, vary 

from one report to another, due to the mapping that was available for each, the 

changing field conditions, and the methodology used. This DR considered all of the 

information available, along with detailed topographic mapping and field visits, to 

evaluate the hydrologic impact on this site. The topographic mapping used for this 

evaluation differs somewhat from the mapping used in other reports, due to datum 



difference (of about one foot). The spillway elevation indicated on this mapping is 

' at elevation 1068 which is one foot different from the elevation of 1069 indicated on 

previous reports. Additionally, the bottom elevation of the reservoir is indicated at 

1062 in the current topo, as opposed to an elevation of 1063 indicated in previous 

reports. 

2.0 DESCRIPTION OF WATERSHED 
2.1 General 

The terrain throughout the watershed consists mostly of natural desert with some 

urbanized single family housing areas. The slopes within the watershed range born 

0.2 to an excess of 10 percent. The upper watershed, which consists largely of 

farmland, is cut off by Luke Air Force Base and its Dysart Diversion Channel. This 

channel has limited capacity and some of the flow that overtops the channel will 

impact the site. 

2.2 

There are two separate rainfall seasons. The first occurs during the winter 

months from November to March when the area is subjected to occasional storms 

from the Pacific Ocean.. While this is classified as a rainfall season, there can be 

periods of a month or more in this or any other season when practically no 

precipitation occurs. The second rainfall period occurs during July and August, when 

Arizona is subjected to widespread thunderstorm activity whose moisture supply 

originates both in the Gulf of Mexico and along Mexico's west coast. These 

thunderstorms are extremely variable intensity and location 

2.3 Runoff Characte- . . 
Generally, runoff occurs only during and immediately following heavy 

precipitation because arid climate and drainage characteristics are not conducive to 

continuous flow. The majority of the watershed consists of hydrologic Group B soils, 

although Group C and D soils occur within the watershed in minor proportions (Ref. 

9). Generally, infiltration and transmission losses are expected to be high. 

2.4 am Modifications 

The natural drainage basin affecting the study area extends to the white tank 

mountains. There have been however, a number of man-made improvements that 



affect runoff to the project site. These improvements include: 

1. McMicken Dam and Beardslev Canal .- These structures effectively eliminate 

runoff from the west of the Beardsley Canal. 

2. m r a l  Reservoirs and D r a i ~  - A number of agricultural reservoirs are 

located on private property in the drainage basin upstream of the study area 

These reservoirs and their collecting drains effectively reduce the volume of 

runoff to the project site. However, to be conservative, the HEC-1 model within 

this DR does not account for the impact of these agricultural features. 

3. Cotton - Runoff from the west of Cotton Lane and 

north of Camelback Road is conveyed south by Cotton Lane and adjacent 

railroad. In some locations, the dike formed by the railroad is breached, or 

designed channels allow flow to cross. 

49 e - Many roads throughout the watershed create 

channels that effectively convey flow throughout the watershed. These 

"channels" may not have the capacity to carry all of the flow that gets to them, 

thus creating a flow split. Many of these roads carry flow out of the watershed. 

5. Diversion Channel - Starting at Reems Road on Northern Avenue, this 

drain diverts about 1,000 ds of upstream runoff to the Agua Fria River. Boyle 

Engineering (Ref. 14) performed a field survey and established the capacity of 

this drain to be about 1,000 ds. 

3.0 .HYDROLOGY 

3.1 m d o l ~  

The hydrologic methods to be used on this project were selected based on many 

discussions and input from the FCDMC. The Soil Conservation Senrice (SCS) 

method within the HEC-1 computer program was used to estimate the peak flows for 

the lo-, SO-; and 100-year frequency storms. The SCS Type I1 rainfall distribution 

was used for the 24-hour storm. Refer to Table 1 for precipitation data 

A computerized rainfall/runoff model was developed for the watershed using the 

U.S. Army Corps of Engineers Flood Hydrograph package (HEC-1). HEC-1 uses 

numerical parameters to describe the amount of temporal distribution of rainfall, the 

runoff characteristics of the watershed, and the hydraulic properties of channels that 



collect and convey the direct runoff to concentration points. The computer output 

provides runoff hydrographs at user selected locations. These hydrographs can be 

used to design drainage channels, detentionlretention basins, or to evaluate the 

capacity of existing drainage facilities. The kinematic wave option was used to 

determine the hydrologic response of the sub-basin areas and for routing the 

resulting hydrographs through the tributary channels of the basin. This option was 

selected because runoff processes can be simulated using measurable geographic 

features such as overland flow elements and the shape, boundary roughness, length, 

and slope of channel elements. Unlike unit hydrograph techniques, the kinematic 

wave approach also provides for a non-linear response of runoff characteristics, i.e., 

peak discharge does not necessarily increase linearly with direct runoff when using 

the kinematic wave methodology. 

A network of sub-basins and connecting channels was configured that simulates 

the natural drainage pattern in the bash  Plate 2 presents an illustration of the 

drainage patterns, sub-basin boundaries, concentration points used, and a schematic 

diagram of the model. 

3.2 JbiodeU 

The sub-basins were delineated based on USGS 7-112 minute quadrangle maps 

for the upper watershed, detailed topo in the vicinity of the site, and extensive field 

visits. Curve numbers were based on the SCS TR-55 for the appropriate land use. 

Refer to Table 2 for a list of the curve numbers used for this DR. At the request 

of the FCDMC, it is assumed that 40% of the farmland was no longer in production 

and reverted back to natural desert. Therefore, the curve number used for farmland 

was weighted 60% farmland and 40% desert. We feel this is a very conservative 

assumption. Lag times were based on 60% the time of concentration (Lag = 0.6 Tc). 

Time of concentration was calculated based on the upland method. Flow velocities 

used in the upland method were based on estimated flows and field estimated cross 

sections. Similarly, the data for the kinematic wave routing method was based on 

field investigation. 

There are many flow splits that occur in the upper watershed. The split flow 

were calculated based on channel or street flow capacity calculations. The capacities 



were estimated from topographic mapping, aerial photographs, filed visits, and 

photographs. When the street or channel capacity was exceeded, weir flow 

calculations were used to produce the rating curve for the split. The rating curve was 

input into the HEC-1 computer model for the routing purpose. 
. . 
1tloq 

The watershed upstream of the Dysart Diversion Channel consists largely of farm 

fields. Stormwater runoff from these fields is collected in the Dysart Diversion 

Channel and routed east to the Agua Fria river. However, due to ground subsidence 

in the area, the slope on the channel has been lessened, thus reducing the capacity 

of the channel to about 1000 cfs. When the flow exceeds the 1000 cfs capacity of the 

Dysart Diversion Channel, it overtops the south bank and flows westerly. A portion 

of this flow (about 60 cfs) is collected in a small storm drain and diverted into the 

LitcMeld Park Dam watershed. The lWyear storm produces a high water elevation 

in the existing Dam of 10673 with a peak flow out of the two 30" pipes of 92 ds. 

Boyle Engineering, in a report dated April 7, 1988 (Re& 14), has done a 

significant amount of work addressing the flow conditions at Camelback and Dysart 

Roads. Boyle updated the report on May 17, 1988, subsequent to the FCDMCs 

technical comments. Results of this DR are in general agreement with the Bayle 

analysis. Minor variations in the flow volumes are resulted from the difference in 

curve numbers used by Boyle and CVL 

Without Dam 
With Dam 

1003 cfs 
717 cfs 961 cfs 

*not analyzed 

3.4 
. . o~osed C ] o m  

It is proposed to remove the existing dam due to its structural deterioration over 

time. The dam is to be replaced with a detention facility that can provide similar 

100-year protection to the downstream property. The proposed detention facility will 



be designed such that the 100-year outflow does not exceed the existing 92 cfs. 

Additionally, the detention volume provided by the existing dam in the 100-year 

event is 773 Acre feet, and the volume provided by the designed detention facility 

in the 100-year event is 88.7 Acre feet. 

The HEC-1 modeling for the proposed condition reflects a developed land use 

within the property. It was assumed that the future onsite land use is to consist of 

Housing, Commercial, and park space. The curve number for this area was weighted 

to reflect this. The HEC-1 Models show that flow releases from the proposed basin 

with future condition land use, do not exceed the existing flow releases from the 

Dam. Refer to table 3 for a summary of the flows. Therefore, it can be concluded 

that the detention facility will create no adverse condition on the downstream side 

of the project, while providing the necessary detention for the future land use. 

The detention facility is designed as a dual purpose future park facility, with a 

sloped or terraced bottom to concentrate the low flow. Final design of the channel 

into the detention facility, including hydraulics, cross-section, alignment, and 

configuration are beyond the scope of these improvements, and should be addressed 

with any future improvements. This is done to allow greater flexibility for future 

improvements. 

The outlet from the detention basin is through a 42" pipe. The pipe allows the 

detention basin to drain through a drainage corridor, while limiting the outflow. The 

detention basin is designed for the 100-year storm event per the FCDMC standards 

and regulations. In an event in excess of the 100 storm, the pipe will continue to 

outlet flow as the freeboard on the detention basin is used. As the freeboard is 

exceeded, the flow will sheetflow out of the basin to the South. Since the area of 

overflow ranges from 80 feet to 300 feet wide, and the detention basin is designed 

for the 100-ye* storm, an emergency overflow spillway is not required. 



4.0 CONCI ,USIONS 

Based on the analysis of this report, the following conclusions are drawn: 

A. Based on discussions and input from FCDMC, the flood peaks were calculated 

by the use of SCS Method within the HEC-1 computer program. 

B. The 100-year flood peak leaving the proposed detention facility will not exceed 

that of the existing condition. 

C. The off-site flow entering the project combined with the local on-site flow can 

safely be conveyed through the project. Although, the hnal design of the channel 

into the detention facility is beyond the scope of the improvements. To allow for 

greater flexibility, hydrology, hydraulics, cross section, alignment and 

configuration should be addressed with any future improvements. 

D. The detailed design of the proposed detention facility is shown in the Mass 

Grading Plans. The design is based on generally accepted engineering practices 

and in accordance with local requirements. 

E. Due to the fact that the proposed facility is a detention basin with capacity for 

the 100-year storm, there is no requirement for an emergency spillway. 

F. The Flood Control District of Maricopa County and the Dam Safety Division 

have approved the Conceptual Drainage Report for the removal of the Litchfield 

Park Dam and its replacement with a detention facility. Additionally, it is 

recommended that the Mass Grading construction plans be approved. 
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TABLE 1 

PRECIPITATION DATA * 

* From Reference 7. 



TABLE 2 

SOIL TYPE 

LAND USE A B D  

Farm Land 61 70 77 80 * 

Desert 63 77 85 88 * 

Single-Family Residential - 82 87 90 + 
MuIti-Family Residential - 86 89 91 + 

Commercial 89 92 94 95 * 

Industrial 81 88 91 93 * 

Rural Farm Housing 54 70 80 85 * 

Luke AFB 
(runway w/much graded area) 77 86 91 94 * 

Golf Course & Park 49 69 79 84 * 

Prison - 87 92 94 

School - 82 87 90 

* from TR-55 (Ref. 8) 

+ from City of Phoenix Storm Drain Design Manual (Ref. 18) 



Existing Condition 
(with Dam) 

TABLE 3 

SUMMARY OF FLOWS 

Proposed Condition 
(with Detention Facility) 43 ds 78 cfs 88 ds 



ELEVATION 

1059 

1060 

1060.5 

1061 

1061.5 

1062 

1064 

1066 

TABLE 4 

CULVERT CALCULATIONS * 

ADWATER [feet) 

* 42" RGRCP outlet pipe with headwalls. 
Flows are based on inlet control square edge with headwall (Ref. 19) 



HEC-1 ANALYSTS 

1. EXISTING CONDITION (WITH DAM) 

2. PROPOSED CONDITION (WITH DETENTION FACILITY) 



HEC-1 ANALYSIS 1 

EXISTING CONDITION (WITH DAM) 
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7 1 9 K  9 . . l ! C  0.391 e.!2: TRAP 2 0 2 
!:;I - * 

17 K s u m  jiii ,;- 
13 K fl RUYOFF FROH SUSBASIN D  
7 4 ftA 1.00 ,:!a :rci ;-, ..t> .. . ,, 

l::! 
i ! 

7 7 1( K D I V 4  ! ' f  . :; 
18 K fl DIVERSION AT PEOkIA L L I T C H F I E L O  , . 

...... 7 3 D  T  D  I I :;;I..> 
8 C D I 0 1 0 0  2 0 0  4 9 0  l F 0 0  2 0 0 0  I F D  . . ; : 

6 1 D Q il 5 0 1 0 9  1 5 0  2F 0 25 0 UI 

'-.' 
I::..? .a:' 

6 i..) .... ' . < 
0 2 I< K k 3 7  

,DL .... 
8 3 < H ROUTE D I V a  TO STATION 7 if 

. 1 
8 4 ? K  15rJJ0 0.004 C 0 f 5 0  TR4P 55'0 1 3 n  :;;iyb ?., 



- = m m m _ L . ~ _ ~ m m ~ m ~ ~  ... HEC-,  PUT ' Iw 3 
I 

L I N I  1 D ~ . . . . . . 1 e . . . . - . 2 . . . . , . . 5 . . . . . ~ . 4 r r . . . . ~ ~ 5 ~ ~ ~ ~ ~ ~ ~ 6 ~ ~ ~ o ~ ~ e 7 ~ ~ ~ ~ o ~ ~ @ ~ ~ ~ ~ ~ ~ ~ 9 ~ ~ ~ ~ ~ e I ~  

.A, 

.,> 9 L . - U - - 0 5  -- ------.-- ---- - - - - - . - - - - -- - 
3 5 D I  , 3 1 1 0  5Crl 1 3 0 0  1 5 9 0  2 0 3 0 -  50JC 

i! 
- 

3 7 D  Q P 1 0 0  S1C 1 3 0 0  1 5 0 0  1 3 0 0  1 0 0 0  
1:J - - -. - - - - - -- - - - --.---- -- - . - - - -- - . - . - . .- -- - . - - - - -- -. - - - - - . - . - - - - . . . . .  ;; Y K R 9  6 !xi --... 

K M ROUTE D I V 5  13  STATION 8 17;: -: 
I-Sic---- S !  C! C .033--Ii& "1 RA P - - 1 F . U . -  - .<. 

6 

1 

-;-- l r : L - - - - - K Y - - R a L  ----- 6 . .  
---------.--- 

11 1 .( H ROJTE 3 D 6  TO STATIDN 1 6  
? ? I  RK 6 F ~ f t Q  C.032 F .?35 Tf?CP 2 C 4 . . 

n a u Y r rt -4 - 111 .. 
1? 1 K H COMBINE R O t r  R D 7 r  5 SUBE , ,= t 

: , I  
. . K K  RE11 .., 
,I! .I . 

U X C H F l  E L W . A I I L D U  ;i: 

1 ELCV 1 8 5 2  R S i!' 
I:: 

1 2 3  S A U 9 2 3 3 9 5 5 . . 11 ' I  . 
3 s n P 3 3 1 6 3  32 -- i: 

':I 125  SF 1 C 6 2  l E 6 4  l C S 6  1 0 6 8  1 P 7 0  ! 
.t, 

. , 

. -, - . 2  

. . .  - . . - .  . - - .  -.-----.-..---::I ' ,  
, * ,  .,' 
... - 

: I  
. . 

q 2 H C 3 
3 L  . . - - :  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  

9 3 KK D I V 5  
O 4 < M DIVERSIOV FR3'4 LUKE AFB CHANNEL , . 



L I N E  I D o ~ ~ o ~ ~ ~ 1 ~ ~ ~ ~ ~ ~ ~ 2 ~ ~ ~ ~ o ~ ~ 3 ~ ~ ~ o ~ 4 ~ ~ ~ ~ o S o o o ~ o ~ ~ b ~ ~ o o ~ ~ ~ 7 o e o o ~ o o 8 ~ ~ ~ ~ ~ ~ ~ 9 ~ ~ ~  . o . l O  

6 w4 K Y - - R 3 1 7  - .-. b 

117 K H ROUTE RE11  13 STATION 17  : I  
129 R K  4 5 ' 5  O.JO4 0olJ35 TRAP 2 0 4 I '-- . 

Y K  SU3N 
K H RUNOFF F R 3 H  SUBBdSlY  N 

1 ;Id3 R b 1 .?a 
1 3 2  L S 7 9 lii ,:.: , . L m :  : i 1 3 3  U D  C . 3  . I 

+ - ' -- I--- - .- . . .. . . 

1 5 4  <K . C D 1 2  
1 3 5  K !4 COMBINE R017 t SUBN . . ?  







L 

e.. 
D I I . m D = m - -  

-.. 

PEAK FLOY AND STAGE (END-OF-PERIOD) SUMMARY FOR M U L T I P L E  PLAN-?AT13 ECONOMIC CJHPUTATIONS 
FLOUS I N  CUBlC FEET PER S f C O Y D t  AREA I N  SOU4RE 9 I L E S  

T I H E  TO PEAK I N  4OJRS 

RATIOS LP 'L IEO TO P R E C I P I T A T I O N  1 3  - .  
SAT I L L R  A T l L L R A T l -  --- I:! 5 -- ,,  +; 

0.64 3 - 8 9  1 - 0 0  1 l t .-:-, 

O I Y - L - b  . $ L L - E L L 1 9 2 . - - - - 5 ~ 5 . - - 2 - 7 - ~ .  A T  -. ---- 
T I K E  14 .67  14.50 14.50 ;I -* 

!? .. I : ~ ~ D U T ~ L T L - ~ . I L - L  . 4 ~ L I I L 1 2 1 . - - - 9 9 9 .  TIME 1 6 - 3 3  15.50 15.33 1 2 4 .  - -  ;? I  I ; .  , 
1 .  

a11 /;;I -:< . 

1 . " -  2 CO!iBlNED. AT -. C31.--.. 17 e 7 . 6  L-ELQU 626 .  1595e.. . 2123.  -. . .. . .-- . .. ... ._ .. . .- . ' 

I.. T I  ME 16.33 15.67 15 .57  

- - ~ 1 " f ~ ~ 1 o r l ~ n ~ - ~ c 7 h 1 . ~ 2 e s .  1 h a .  - -- I:! T I  HE 16 .33  15.67- 1 5 0 6 7  
). 

AT--. - -DIVZ-. .  1-7.76 l--CLOLL 2 2 5 . - 7 9 1 . - - - 1 C 5 1 .  -- - -_.- 

16.33 15.67 15.67 
. - .  

T I  ?lE 
I ; 

4 T 0  1 Y L & - S '  v 44 SC6. 758. J<11 '<,, 
T I 4 E  16.50 16.63 15.83 - ,  . * 

,.:>;&. ;;; 
.I,, .. 
:,.I ;- * :,: 

HYPROGRAPY - A . L - H 9 2  1 .p [I - ~ 0 ~ 3 5 0 . - 2 8 8 ~ - - - 1 ~ - ~ 1  t- -- - :. 
T I N E  1 1 - 5 0  16.00 15.83 

!RQUIC.QTO 434 L.CO 1 FLOY 3 4 8 .  790.- 1345, 1:: 
.. , 

i < z  T I ~ E  17 .00  1 6 . 1 7 .  16eDU 
c; ;. ;> ::'. >.'! -. . .  r . 

. . 
:, ;?!:+-J - . 

I . . ,  . . . 
hYD-R3GR&_PH-A-L - .jU!iC 3-r?!! - ,  FLOJ -----.--. 185: -f2.6* -.---- 351 :.-. ----------- , > < * ' .  I.?---- I T I Y L  1 4 . 5 1  1 4 . 5 3  1 4 . 5 3  ,.:; :\ . '  

1 ..: ;,>I.: 2- , , 
!;- .. 

3 COWLUL~,?LC 7 9 3 Y  6R9- 13:6* 17P5. 1,; T I Y E  16.67 16.09 15.67 ),.I 
ROUTTO TO R D 6 3.29 1 F L O J  6 8 1 .  1554.  17F5. 

T I V F  17.00 16.17 15.83 
1 



2 I F - L T ' i l  J5/ 1 .-la 0 

13.83 13.67 13.67 
> 

T I P f  2 . .  

; I  ;2 
~ @ ~ 7 i D - - T U - ~ - . - l c ; r d F L W d d 2 . - - ~ -  : t L. 

TINE 21.CO 18.83 18.33 0' 

3 .el, 1 ' 1 7  A 3 L  VIIRB;RAPH--A? - -. . - - I-*. ' 9  

1 4 - 1 7  14oCD 1 4 0 0 0  . .  TIHE 1 3  -. ' 

1.1 . 
6 .6-1-- FLOW----748 - 1  5 0 8 . - 1 - 3 4 0 1 - -  ---'- 3-COY8 I14FD -AT-----40 3--- 

TIYE 16.83 16wD3 15.67 . I  .. 
I I:, : 

P I F I O U 7 6 8  - l ~ a U . - l . l U .  --- -- 
)I: T InE 16.eJ . 14.33 13.83 

Z .. . I' 

h Y  DROSFi A P k - A ' L V 5 - L 6 3 - . 1 C L O L I t  .---SD 8 . 3 4 0 .  .- ;, .. -- - - - -_ - -_ __ . . 
0.17 16.03 15.67 - -  'T IVE 

D n  Q - - 6 L E - - F ! - 3 - *  9 4 . d . U .  -- l ~ < !  

0.17 17.00 16.50 
:>I  

TIME 
. . 

j. HYDRSGRAP.-.LT--- . - . ~ ~ d ) i  1.2; ---- 1 FL3Y ..313. . 6C3. - 737. - . - 
'. 

..- 
a a TISE 12.55 12.5C 1 2 - 5 9  . -  . 

? i i  ::>,.:.' . 
..., L C O - Y D I t J E  0 - a ' r 3 r c 1 F I 3 l - 9  4.2- I.:! :, 
1 2 1  T I  dE 12.50 12.50 12.5U 

ill ' 

0 .  
. . 

ROUTEO..Til R i - T l - 1  - F L O U b & . - & 4 . 9 2 .  1;:- --- 
TIKE 14.33 2G.83 21.33 j 

I 1 2 .  
I * *  P t U S E S - U L b * -  . . !<? 1 ST4GE 1065.32 1066 .72  1067.32 : . ' 

TIYE 14.33 20.85 2 1 - 1 7  
- 

,301 7 1.23 I FLOU 60 .  84. 92. . 
TIfjE 14.67 21.00 21.50 

H Y O R G G R A P ' I  AT SUBN 1.20 1 FLOU 388 . 764. 942. ... ... . . \  

T I  HC 12.17 1 2 - 1 7  12.17 ,'. 
- - . . 

2 C O Y B I t ! E D  A 1  C 0 1 2  5 . Y 3  I FLOJ 393. 779.  9 6 5 .  1 :! ::a ., 
I.. . ._ 

T1Y.E 12 .17  12.17 12.17 .. . ..., -- 

alN3f i f lAL-CP!LOFc(EIL=  1 * 



HEC-1 ANALYSIS 2 

PROPOSED CONDITION (WITH DETENTION FACILITY) 



a I 

t FLOOD HYDROGRAPH PLCXAGE (HEC-1) 9.S. ARYY CORPS 3 F  EVGINZERS t 
I .  

4 FEBitUARY 1 9 8 1  t * THC ' ~ Y D R O L ~ G I C  EYGlNEE3IVG CEYTER 
I REVISED i .4 NOV 8 1  t‘ 

t 6 7 3  SFCOUD STRLET 
L ~ ~ U L I S ~ . - C A L I E ~ R ~ ~ I A ~ ~  

T H I S  PROGRAM RFPLACES A L L  PREVIOUS VERSIONS OF HEC- I  KNOUN AS H E C l  (JAN 7 3 ) ~  HEClGS*  H E C l D 3 r  AN0 HECIKU* 

I 

1 1 i 

_ _ _ _  _ - -  _ _ _ - .  .....-.. - ._- _ _  ...___.. _..__. . _ _ -. _ 
THE 3 C F I M I T I O N S  OF V I R 1 4 B L E S  -RTINP-  6tJD -RTIOR- H I V E  CHANGED FROM T i O S €  USED Y l T H  T3E 1 3 7 3 - S T Y L E  INPUT STRU2TUaE. 
THE O C F I V I T I O t ~  OF ,-AVSKK- Otl R#-CARD VAS CHANGE0 U l T H  R E V I S I O N S  DATED 28 SEP R 1 .  SEE SL'TECRER 1931 I V P U T  . . 

, , 

C 5  Q J ~ - I - U W J  C U-D E E-J-VI-T-I 0 N S . --- -- -- - .- --- - --- .-- 
. .. .. . ..., 

t * . *TUE* JUN 13 19e9 T I M E  16:42:55 * (916) 4 4 F - 3 2 8 5  0% ( F T S )  4 4 B - 3 2 8 -  . .-. 
-* t .. LAW.* t . L k e t - L h A L L w t f  *,A Ill* L c I * A . e a  .*>-$.%.++brI3,b~t~c*-?.* *~-4 .+ .+rrc ._+_cr*e- t t_+f .+ .~-  f . j . c,' L. 

.-. 

I d  

I6 

I1 

I 
-- - - -- -__- X .--- X  - XXXXXXX - -  XXXXX ---- --AX-- . - - - --------- - -  -- - - - - ---- 

X X x X  X XX 
r( X  X  X  1 I ,  

X K X Y X - - Y X X Y X  X X K X X . L - -  ---- - -- - 
X  X  X  X  X 
X X X X X X  P 

x - - Y -  XXXXXXX-- x x x x x  - X X L  - --- ---' . ,  . 
8: ' .: 



, = I = = = = -  - .  . . . . 
HFC r r NPUt F n g c  1 

\ ! 

Y K  S U S B  

---- 

DIVERSION AT O L I V E  t REEHS 

1 d 0 0  2 0 0 0  4 0 0 9  8 6 0 9  

R O U T E  O I V 2  TO S T A T I O N  2 
HK 5li7G O.aF4  CmC35 T R A P  5 0 2 C 

2:: 
-: . 
r. .' 

. . - - .  . . -  - - . . . . . , . . .  . .9<? 



=, - = .  . . m .. -- I. ...... = ...... = . . r . .  ,.. I:.. I L 
t i c - ,  L ~ J P U T  ?, . , ,  z .? : 

I D  ....a.e 1.......2.......3.m..i4e~i~~~~5~*.~~.~6.~.~.e07**m**~~80~~0~e~9~0e0~*10 

.- *! ! ., . 
rJ 

D I V E R S I O N  AT YORTHERN 6 REEMS 
3 
: -. 

. 3  . *  . + 

.i .\ @ I . ~ . S L  3n~--~nn-1-can--.~l(l u - m i  n L 

1(!0 ? 5 0 2 7  0 3C 0 SO 0 3 3 0  SF 0 1; +& 

I r  : ' 

I S  
RETRIEVE 0 2  1:' 

5 2  OR 02 ...; ----- _ _ _ _ _ _ _ _  _ - -  -- - - -. . , .  .. 

5 3 ( K  " .  H 3 4  . : , .  . 
K H  ! ROjTE 3 D 2  TO STATION 4 

I i 

. . . . .  R K - J ; L w * w u * ~ T - B A . ~ - - - - ~ - - - - ~  - 
.. . . .  ._ 

,?,< -- ' .  :. . 
,:2' 7 .  

R E I R I E V C L  - -- - - - - - - - - - -  __ _________ __ _- . ..,..: 
.. - 

l>>I .+ ; 
r 3 :  " ; 
. . . . . .  

. . ..... ROUTE itD3 TO STATION 5 / .. . 
K K  B O P 0  0 .302 0.255 TRAP ' 1 0  3 . . 

-- - ......-.. .- .......-. ' .: . ' ..... 

4 '  . . ... 

RUNOFF FROH SU3BASIN C  i.,, : j  
'1: I -  

73;  ;: 
7 3 - ' * >  '1. .. : . I - :  . 

. . . .  . .  , '> ,,.. . .  
. -  -- . - - - -  ---. ' .. 1 

. :Ii  . : , . ,,:. * . . 

COYBIYE RD4, 2 0 5 9  L SUBC ;:!:..y. ;: 
69 Y M  a : , -. . 
6':- 

. .is : 7 'I 4 K R 0 6 
71 4~ . . - - - R O U T E .  C02-1.0. S T A T I O K . 6  

: 
... ..... !.,i 

7 2 D K  9 7 9 3  0 . 3 0 1  9 . 1 2 6  TRAP 2 'J 2 .  ; - I _  .. .;., 8 ' .  

1;; .-j ;.;. 
I( K C I I R l l  -:' 

! rv  :;.. 
RUNOFF FROH SUBBASIN D  "%b .;-' 

R A  1 . 3 5  151 . 73 . . .... 
7 C L S  -33--- 

,c: 
L .. 

5 1  2' 
7 7 11 D  1 . 6  5, . -. ': 

5515;!% 

7 9 d Y n W s  
r r ;  

; > I  
. Kt4 D I V E R S I O N  AT PEORIA L L I T C H F I E L D  7 3 ; .;> f- ,. 

1 n o  mo-.-an-lu L 2as.o -- Iil 

5 @ 1 (1 0 1 5  0 2 0  0 25  0 1:; ,. .: ,. .-: .; . . 
Y U  ~ n 7  = a  c .. ,, b .  

ROUTE D I V 4  1 3  S T A T I O N  7 .. . . . a  - , . . .  . R K  1 5 3 0 C  0 . 0 2 4  O.fi52 TRAP 5 2  0 1 9 0  : : ...:;> 
..... .-.i . ::;I '1 .:: :., ,: 

 IT^ +- , 
!;:I ~ E , ~ ~ A  ; 
!;J 1 . .  I :. 

::. 1 . .  
;3 i i  

_. , , ,._.. . . , . . . . . . . . . . . . _ . . . . . . . . . . . . . . .  _._. * . . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . .  . _ . .  . . . . . _ . .  .. 



L I N E  

HEC , -rJPU'I 1 . - -  J 

I D . . . . e . . 1 . . . . . . e 2 . . . . . . . 3 . . . . e e s 4 ~ e ~ . . . ~ 5 ~ ~ ~ ~ ~ ~ ~ 6 ~ ~ ~ e ~ ~ ~ 7 e ~ ~ ~ ~ ~ ~ 8 ~ ~ ~ ~ ~ ~ ~ 9 s ~ ~ ~ ~ ~ l O  

L - -- . 
I I4 RUVOFF FROM SUBBASIN E . L  . * 
R A  2 - 3 9  i 

! 

92 K  M COHDINE RO6r R 0 7 r  & SUBE 
93 L( C 3 

---------.---.-------. - --- 
5 l YK D I V 5  

DIVERSION =R3'I LUdE AFB CHANNEL Y n 

Y K  R08 
K M ROUTE D I V S  TO STATION 8 

. - -1 1 j i ( K U 1 6  - --.- - 

j-. 111 K Y RDDTE 3D6 TO STATION 1 5  
112  2 Y  6 ? > p  0 . 3 9  2!.J35 TRlrP 2 P 4 

I 1;: . - - . .  - - . - - .---. .- .. - .- - ............ -- ..... - ......... - ............ 
I 1 3  d K  SU3H 

):a! 
:':! :. 

114 K M RUNOFF FROM SUBBASIN fl ;.;I . , 
115 B A 1.93 
1 1  5 L S 8 2 
117 U D 9.6 

- --- 
l l d  K K  C011 
119 K H CONBINE ROlh  B SUBfl 

1 2 1  K K  R E T l  
- U.2 K  t! I I W J E L D  P4RK DETENTION FACALLTI  

123 R S 1 ELEV 1 0 5 9 -  
12 9 S A 3.1 6.0 10.8 1 4  19.0 19.2.  20.1 21.0 
125 S 0 6, 7 .  I t .  20. SO.  4 1  S '  77. l i12. 
1 2 5  SE lG53. 1063. 1Cb0.5 1061. 1061.5 1062. 1961. 1065. 

-- - - -- - -- ----- -A -- - -- 



= ' = = = = . . ~ ~ ~ ~ ~ ~ ~ ~ ~  
- - - .  d -- - - ---- --A .- - - .  2 

HEC-1 INPUT ' A G E  4 
) 

I D ~ ~ ~ ~ m ~ ~ 1 ~ ~ ~ ~ ~ ~ ~ 2 ~ ~ ~ ~ ~ ~ ~ 3 ~ ~ ~ ~ ~ ~ m 4 a m m ~ m m ~ 5 o o a ~ ~ o ~ 6 o m m m o ~ m 7 ~ ~ ~ ~ o ~ o 8 ~ o ~ m o ~ ~ 9 ~ ~ ~ ~ o ~ l O  L I N E  



SZHEMATIC DIAGRAM OF STREAH WfTU3RK 
INPUT 

L I N E  ( V )  ROUTING ( - - - > I  OIVEHSIOY 
I ' 

NO. ( . ) CONNECTOR (<---) RETURN OF DIVERTED FLOU 

1111 - - - -  . - .-- -- I1 

1 3 1 .  

3 4 CO 1.. .......... , 1 -.. 
-- -- ... ---- ---- - -- - - - -- - - -. - .- - - - - - . - - - . - - - - .. ;.I ,:' 

- .  12.1 : ,, . 
I:.,.,-;: .------- > 0 2  t : ; ; .  - 

-- I.. - 
v .... 
v . 3 

.- nor. -. -- -- - -  - -  - -- - . . . ... . ....-............. . . . .  . . - .  

I .] .. 

1 .  

1 :  -* 2--- --- - -- 1:" 
I. .-- - 8  . v 
I -' 5 5 . Rr14 ,' 1 

- *-- ---------a - ------ - -- - -- - - - -- - --- -. - -. 
I . . ,  .(------- D 3 /.;I ,; 

5 8 6: .- 
ED3 56 . v Jccl ::3 . 

1-11 . v i!!! I.. . :  .- 
1;s; 5 9 a R05 .:I . . .  
1:cI . .,,I . ;,. - , 

1.J . . ,;;I ., L.. 

6 2  . . s u B c  ,J -. - 
10 
I.'\ Jlil.) :. . I. 7 





PEAK FLOU AN9 STAG: (END-OF-PERIOD) SUHflARY FOR R U L T I P L E  P L A N - 3 A T I 3  ECONOfl IC CDRPUTATI3NS 
FLOUS I Y  CUBIC F E E T  PER SECOND* AREA I N  SQUARE S I L E S  

T I n c  T O  PEAK IN HOURS 

R A T I D S  A P J L I E D  TO P 3 E C I ' I T A T I O N  
P E R U 1  O U A r W f i E - L A - t I 0 - 1 - P  A U L R A U O - L - - -  -- i l  l. I!, 5. 

0.64 0.83 1.00 

h - r - w  ryi) A L t41 i - - - F U ) U - . - -  
14.67 14.53 14.50 TInE 61.: I> !I I - 

. I r- 

r)q i 614-ECUW-----121 . - 4 9 0 . 7 3 4 .  
T I M E  16.33 1 5 - 5 0  15.33 

h 

R O G R I P K - A I r " P " - u U - O Z * r u  .-UU. 
16.17 15.83 15.83 T I R E  . .:I - 

- d , + I;:IEouTE~JD--------~~~~F.-u'IELoY 3'1.8 . - 7 9 0 . L P 4 . 5 . - -  : . .  
lC31 T I M E  17.00 16.17 .' 16.CO 3::; ::j .:. 

3- ' )  . ' H Y - D R O G R A P H - A L - 3 0 3 - - C , O O . - 1 F L O U  231. 268a 33C. 
TIME 17.03 16.17 1 6 . 3 0 .  -11 .: 

3;; 1::. -) ,: 
9 9 5  (:j-. . .  

":ROUT~,UD . - L O - 2 3 8  . 2 s . z . - 3 1 a .  -- 
'L. T I H E  16.83 16.17 16.50 . . . .  j ; .-I ..j: 
... 
t... I ,.-- H Y D P . O G R A f ! H - A T - - S l J ~ ~  --.- 3 - 2 9  -.-- 1 -- FLOU ..--. ..... -. 195 r 426. .. 551. --...----. --.-..--.- - .- ... 1 .. 

TIWE 1 4 . 5 9  14.35 19-35 1 .  j.;! I.. '-,I 
. . - .  

- L - C O Y B I ? ~ L . D - I - J ~ C ~ ~  . 2 9 t ~ ~ ~ L !  6 ~ 4  ..l236..-- 17-95.. ---- --- -- - '- z 
. 1::; TIPE 1 6 - 6 7  1h.00 15-67  . . . -  ; j :; , -,I 

( ' I R o u T u - r o  .--ELM b.e1.--1-&4 . - 1 ~ 4 3  -- & .  
T I ' l E  17.CO 16.17 15-83 > :J 1 ,  . 

H Y O H O G P A P Y  A T  suaa I .oo. I F ~ Q W  :.. -,, ? n  163. . 2 1 1 -  . . .  . . . . . . . . . . . - . . . . .  . . .  . . .  . . .  . . . .  . . .  . . . .  . . . . .  - .  . . . - - -  . . .  1 



. . . . , 

T .  -r 15.9, 13.wa 13-48 
/ 

D I V C R S I O U  TO t3 4 1 - 2 5  1 F L P 4  35.  81. 133. 
13.PS 13.67 13.67 T I V E  -- 

D 
L - - -.---- - - - . 

-HY D R 3 i R A P W  r - - J . - U L L . l ; t  F L 3 W  3 5  .----A 1 . 1 2 8 . - -  
;.I T I * E  13 .83  13.67 13.57 

3:: 1 

~ S 7 - . 1 - - J L D U  - -  2 0  .- ...-.. 5 2. -.-,... 7.9 8 ..-- .-.- I:,--ROUTEO-JJ TIHE .. _ _-__.  . 
21.00 13.03 19.33 . I  . 

9 .  I 

I ]  ! -.. 
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1. OFF-SITE DRAINAGE MAP AND EXISTING HEC-1 SCHEMATIC 

2. CONCEPTUAL PARK AND LOTTING LAYOUT 



LlTCHFlELD PARK 

RETENTION FACILITY~, 

I CONCEPTUAL PARK 

CORRI POR 

* SEE CROSS SECTION (PLATE 3) ,PLATE 2 
NOTE : LAND USE, STREET, AhlD PARK LAYOUT, ARE CONCEPTUAL CQlE a V A N  LOO PHOWlX 

CONSUTINO ENGINEERING INCb ARIZONA 
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DETENTION FACILITY. 

CROSS SECTION 

~SCALE: 1n-2009 HORIZONTAL 
1"=4' VERTICAL 

d 

cXISTI N 4  CUOUND 
100-YR. WATER SURFACE 
ELEVAllON = l O&9 

/- -\ -- -  
\ / /  

MAXIMUM SIDE ---/ 

SLOPES = 5:1 

PROPOSED DETENTION FACILITY 

PLATE 3 
COE & V A N  LOO PHOENlX 
CONSUTING ENGINEERING INC. ARIZONA 
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