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SCOPE: 

The intent of this report is to examine the impact of onsite and offsite storm water runoff 

flows generated by maximum 10 year and 100 year intensity storms upon the site and, 

further, to specifically analyze the capability of existing and proposed drainage facilities 

within and adjacent to the site with respect to their adequacy to receive, convey andlor 

detain those flows in accordance with prescribed County requirements and good 

engineering practice. 

Accordingly this report will address and analyze specific drainage impacts and design 

feature accommodations as follows: 

1) Maximum 100 year and 10 year offsite runoff flows affecting the offsite 

perimeter streets. 

2) Maximum 100 year and 10 year drainage flows generated within the site. 

3) Flood potential from maximum 100 year runoff flows detained downstream 

immediately West of the site. 

INTRODUCTION: 

The subject site located in the Southwest quarter of the Southeast quarter of Section 25, 

Township 1 North, Range 7 East of the Gila and Salt River Base and Meridian comprises 

a gross area of 28.5 acres, being bounded by Southern Avenue on the South, Sunland 

Avenue on the North, 114th Street on the East and the C.A.P. Canal on the West. 

Natural ground slope is downward to the Southwest at approximately 1.2%. The 

contributor drainage area for the site extends Northeasterly from the C.A.P. Canal 10,500 

feet, intersecting Apache Boulevard just West of Ironwood Drive, and contains 

approximately 445 acres as determined from the U.S.G.S. Quadrangle map of "Apache 



Junction" (See Drainage Map #I). Much of this upstream drainage area has already 

been developed and original wash locations and drainage patterns have been somewhat 

altered in the process. In addition, various detentionfretention requirements instituted by 

the governments of both Pinal and Maricopa Counties over the years have certainly 

modified low flow wash conditions and in so doing have also attenuated the less frequent 

but high runoff flows as well. 

1) OFFSITE RUNOFF IMPACT: 

It is the intent of the design to intercept maximum contributory offsite storm water flows 

impacting the North and East boundaries of the site and to convey them (along with any 

flow locally generated by street runoff) to the Northwest or Southeast corners of the site 

where they, together with any other non-impacting flows, can be received into an existing 

detention basin along the Easterly side of the C.A.P. Canal. 

Recent field inspection made along Meridian Road between Sunland and Pueblo Avenues 

indicates no major wash crossings in that road segment (although there is one minor 

crossing just North of Sunland Avenue on Meridian Road). Likewise there are no wash 

crossings on Pueblo Avenue West of Meridian Road to 112th Street. Since flows from 

the 380 acre area tributary to the Eastgate site (specifically the area upstream, East of 

Meridian Road or North of Pueblo Avenue) must cross one of those two streets 

somewhere within a quarter mile radius either West or South of their common intersection 

in order to have a direct impact on the subject site, it must be concluded (from the 

absence of any visible evidence) that most of that potential runoff has been attenuated 

andfor redirected by previous development in that area in such a way as to exclude it 

from flowing directly ta and onto the site. Furthermore in considering other drainage 



evidence it is obvious that much of the total runoff generated before reaching the Pueblo- 

Meridian intersection will flow: 

1) West across Meridian Road through an existing mobile home park on the North 

side of Pueblo, or 

2) South before reaching Meridian Road into a major wash which subsequently 

crosses Meridian Road between Sunland and Southern Avenues. In view of this 

situation, the more logical runoff condition to examine for direct site effect is that of runoff 

from maximum intensity - short duration storms of 100 year and 10 year frequency 

generated by the area immediately upstream of the study site, but West of Meridian Road 

and South of Pueblo Avenue which consists of 66.4 acres. This area can be divided into 

5 smaller subdrainage sectors which separately andlor in combination impact the 

proposed offsite paving of Sunland Avenue and 114th Street along the North and East 

perimeter of the project site. These sectors, designated 1-5, are shown on the drainage 

map accompanying this report, and both the 100 year and 10 year runoff from each as 

determined by Rational formula are listed below: 

Sector Area Runoff 100 Year 10 Year Q(100 Yr) Q(10 Yr) 
No. AC Coeff Intensity Intensity cfs cf s 

Sectors 1 and 3 drain into sectors 5 and 4 respectively. 

The combined flows of 1 and 5 then impact Sunland Avenue approximately 500 feet West 

of 114th Street, while the combined flows of 3 and 4 impact 114th Street about 500 feet 

South of Sunland Avenue. Drainage from Sector 2 flows directly into the intersection of 



114th Street and Sunland Avenue. 

Design features for acceptance and control of these flows include depression of the 

proposed roadway paving to match the flow line of existing washes where the flow 

crossing occurs and subsequent interception of the flows into concrete lined channels 

conveying them to outlet into the C.A.P. Canal detention area along the South and West 

sides of the subject site. Street crossing and channel capacities required are listed 

below: 

Location of Crossina Flow Total Flow cfs 
10 year 100 year 

Sunland-500 feet West of 114th Street 61 .O 101.1 
Sunland and 114th Street Intersection 61 .O 100.9 
114th Street-500 feet South of Sunland Avenue 55.4 91.7 

The 10 year flows in their respective channels (4 foot wide bottom with 1:1 side slopes) 

are as follows: 

Sunland Avenue Channel 
114th Street to 500 feet West = 01.0 = 30.5 cfs 

2 
500 feet West to 1300 feet West = 30.5 + 61.0 = 91.5 cfs 

114th Street Channel 
Sunland Avenue to 500 feet South = 01.0 = 30.5 cfs 

2 
500 feet South to 1100 feet South = 30.5 + 55.4 = 89.9 cfs 

Computer anaiysis of these flows are attached to this report and indicate the maximum 

depth of flow in the Sunland Avenue Channel at 2.15 feet except at the crossing point 

where confluence with additional inflow occurs. The depth at this location (500 feet West 

of 114th Street) rises to 3.17 feet. In the 114th Street Channel the maximum flow depth 

is less than 2.95 feet in all instances and not more than 2.15 feet except where additional 

incoming flow occurs. 



Street runoff - which does not reach its peak at exactly the same time - will be diverted 

into the channels in accordance with County roadway drainage requirements. Both 114th 

Street and Sunland Avenue have varying longitudinal slopes. The maximum carrying 

capacity for a half street pavement section for each major slope condition (i.e. that which 

will maintain a 12 foot wide traffic lane free of storm water flow) is determined using 

Figure 3.2 and 3.4 of the Drainage Design Manual: 

Longitudinal Max. cfs Reduct ion 
Street Slope (%) Capacity Factor Station 

Sunland 0.643 
114th 0.852 
114th 1.454 
Sunland 1.039 

The maximum runoff generated by any length of street can be calculated using the 10 

year - 15 minute storm intensity and a runoff coefficient of 0.95 and gives a runoff per 

100 If of 20 foot half street: 

( ) = 0. 169 cfs Q = ( 3.88) ( 0.95) ( 100) ( 20) 43560 

Using this figure the maximum allowable inlet spacing can be checked against the design 

spacing and the actual flow rate. 

Maximum 
Longitudinal Design cfs Allowable Proposed Design 

Street Slope (%) Capacity Spacing Spacing Flow 

Sunland 0.643 0.80 473 feet 330 feet 0.56 
Sunland 1.039 1.04 615 feet 430 feet 0.73 
114th 0.852 0.96 568 feet 200 feet 0.34 
114th 1.454 1.20 710 feet 445 feet 0.75 



From the Drainage Design Manual for Maricopa County, the width of curb opening 

needed at each location for total interception can be calculated from Formula 3.6, page 

25. 

However, Figure 3.9 indicates that for a 3' - 6" wide curb opening inlet, the minimum 

hydraulic efficiency expected for the maximum slope (1.454%) and design flow (0.75 cfs) 

listed is 85%. Therefore, this opening width will be taken as adequate for all proposed 

curb openings on Sunland Avenue and on 114th Street except where wash crossing flows 

(mentioned previously) occur. At those wash locations the street profile is depressed by 

vertical curve to allow for a 2% hydraulic cross slope gradient, a minimum cross sectional 

area (12 sf) consistent with a flow velocity of 5 fps, and a nominal depth of 0.50 feet. In 

addition, erosion protection is provided on both sides of the roadway. Computer analysis 

indicates that the highest water surface elevation would not exceed 10 inches above the 

lowest centerline elevation at any crossing under the maximum 10 year storm condition. 

The major entrance way to the mobile home park has been located on 114th Street so 

as not to have any wash crossing between it and Southern Avenue, thereby providing a 

non-floodable access under 10 year storm conditions. Examining 100 year street runoff 

conditions and requirements as set forth in Table 3.1 of the Drainage Design Manual, the 

criteria include: a) maximum street flow (100 cfs), b) maximum flow velocity (10 fps) and 

c) maximum recommended depth of flow (8 inches above centerline). 



The maximum 100 year street flow is that directly generated from the street itself by the 

15 minute storm (6.42 inlhr) in addition to any other upstream contributory drainage 

flowing in the roadway cross section at the time. The runoff for a 445 foot length of 20 

foot half roadway: 

is relatively insignificant in comparison to that allowable (100 cfs) and since the adjacent 

channel will accept and contain both the upstream contributory flows and any runoff 

generated between the back of curb and right-of-way line, the design (versus allowable) 

conditions are obviously within compliance limits. 

The only area of concern remaining is that of the wash crossings of the streets. 

Computer analysis at these locations indicate that the maximum water surface elevation 

for the Sunland Avenue wash crossing (78.86) is 1.63 feet above the lowest centerline 

elevation. This is about 12 inches higher than the maximum longitudinal conveyance 

depth recommended but it is not longitudinal conveyance and only occurs at that 

depressed section of roadway expressly designed for the crossing. The maximum water 

surface elevation (78.97) at the similar crossing of 114th Street is 10.4 feet above the 

lowest centerline. 

The 100 year flows in their respective channels are listed below: 

Sunland Avenue Channel 
114th Street to 500 feet West = 50.5 cfs 
500' West to 1300 feet West = 151.6 cfs 

114th Street Channel 
Sunland Avenue to 500 feet South = 50.5 cis 
500' South to 1100 feet South = 142.2 cfs 



Computer analysis indicates a maximum depth of 3.55 feet at Station 9+58 on Sunland 

Avenue and a maximum depth of 4.64 feet on 114th Street at Station 8+71 (North end 

of culvert under the main entrance drive). On this basis the maximum street inundation 

above centerline at any place other than the wash crossings is 0.00 feet on Sunland 

Avenue and 0.12 feet on 1 14th Street. 

2) ONSITE RUNOFF IMPACT: 

The design intent is to adequately convey, detain and dispose of all storm water runoff 

generated within the subject site in accordance with County requirements. 

In general, all runoff drains from the mobile home lots onto and along the roadways within 

the park and thereafter into one of seven detentionlretention basins. The maximum 

volume of runoff necessary to be accepted by each basin, determined from its 

contributory drainage sector area, is listed hereinafter along with the calculated volume 

provided by each basin. Where there is less available retention volume than required, 

provision is made for overflow to another basin downstream. 

100 Year-2 Hour Storm = 2.67 Inches Total Rainfall 
DRAINAGE SECTOR ANALYSIS -TOTAL RAINFALL 

Sector Total Runoff Drainage Runoff Reten tion 
Number Rainfall ft Coefficient Area sf Volume cf Provided cf 

Total 1,082,895 188,747 218,941 

Note: 1) Retention Basins 6 and 7 overflow to Retention Basin 1 
2) Retention Basin 3 overflows to Retention basin 2 



RETENTION BASIN ANALYSIS 

Basin Bottom Highwater Bottom HW Retention 
Number Elevation Elevation Area Area Volume 

Ultimate disposal of the storm water will be either by percolation (basin numbers 3-6) or 

by percolation and metered outflow (basin numbers 1,2 and 7) into the existing flood 

retardance-detention facility along the Easterly side of the C.A.P. Canal. 

Results of percolation tests made by Western Technologies indicate that the retention 

basin percolation can be projected at lu/22, minutes which is equivalent to emptying a 
V 

retention depth of 42 inches in 15.4 hours (considering only the bottom area of the basin). 

Since some retention extends beyond the bottom area it is also necessary to view the 

percolation from the stand point of volume per square foot of bottom area. On this basis 
I 

the rate is 0.227 cf/sf per hour and the time necessary to percolate the maximum volume 

retention basin condition (i.e. greatest ratio of volume retained to area of bottom) occurs 

at basin number 6 where 

= [,)(O. ;27 ) = 34. 0 hours 
( c 36 ours therefore acceptable ) 

Metered outflow from basins 1, 2, and 7 will be through individual 12 inch diameter pipes 

at a nominal rate of 1 cubic foot per second each, thereby emptying those basins within 

less than 11 hours in all cases. Because of the potential for ponded offsite runoff 



(between the C.A.P. Canal and the Westerly side of the site) to rise to a level higher than 

the outlet pipes from basins 1, 2, and 7, each of those pipes will have a flap gate valve 

installed on its outlet end to prevent flow from the ponded runoff back into the basins. 

The street flow capacities within the park are subject also to examination, although not 

being strictly held to the same criteria concerning non-inundated traffic lanes. Street 

capacities (based on longitudinal pavement slope) at top of curb and at 4 inches higher 

than top of curb are: 

Street At Top of Curb 4" Above Top of Curb 
Slope % A V Q A V Q 

The maximum onsite runoff generated for each sector by the 10 year and the 100 year 

15 minute storm is: 

Runoff Maximum Maximum 
Sector Area Coeff 10 Yr Q 100 Yr Q 

Comparing these values with the street flow capacities on the previous table, it can be 

readily seen that 1) in most cases the maximum 10 year runoff rate is larger than the 

curb-full capacity at or below 0.75% slope and 2) that in all cases the minimum street 

capacity at 4 inches above top of curb level is more than twice as great as any of the 100 



year runoff flows. Therefore, it is concluded, that although a 10 year storm flow might 

reach a height greater than the top of curb level, it would in no case exceed 4 inches 

above that level. Since the pad grades for the park are set a minimum of 4 inches above 

top of curb, no lot flooding would occur. Finish floor grades for the mobile homes will be 

set a minimum of 12 inches above top of curb level. 

POTENTIAL FLOOD IMPACT FROM DOWNSTREAM DETENTION FACILITIES: 

An embankment constructed along the East side of the C.A.P. Canal (to protect it from 

flooding) functions as a flow diversion and detention facility for all runoff coming to it from 

many large drainage areas to the East. According to information obtained from both the 

U.S. Bureau of Reclamation and Maricopa County Flood Control District, the 100 year 

peak runoff flow into each "overchute" facility adjacent to the site is 733-799 cfs. 

Whereas the maximum outflow rate through the "overchute" pipes as given by the County 

Flood Control District is 565 cfs. Obviously, if these figures are correct, there is a need 

for some detention of part of the inflow and temporary storage for it. The area between 

the canal embankment and the Westerly property line of the project site together with the 

area between the Southern Avenue roadway embankment and the Southerly property line 

of the site constitute most of the potential for temporary detention storage - amounting 

to 4.0 acre feet below elevation 1571.5 (the maximum acceptable impoundment level as 

established from the proposed site design). Above this level storm water would be at a 

level higher than the highwater level of the lowest retention basin. The lowest ground 

elevation on the upstream side of the canal embankment is 1565.0. Two groups of five 

72 inch diameter "overchute" culverts - one group 400 feet South of the Northwest corner 

of the site and the other 650 feet West of the Southeast corner - allow controlled outflow 



of impounded storm water through floodway channel on the Westerly side of the canal. 

Thereafter it drains via a quadruple 10' x 6' box culvert under Southern Avenue into a 

second detentionlretention area situated along the South side of the roadway. In addition, 

a group of three 73" x 55" cmp arch pipes, located about 350 feet West of the Southeast 

corner of the site allows storm water to flow under Southern Avenue into another drainage 

channel on the South side of the road and thereafter to continue South along the Easterly 

side of the canal. 

The overchute pipes have an upstream invert elevation of 1565, maximum lengths of 

about 200 feet (for the North group) and 450 feet (for the South group). The cmp arch 

pipes have an invert elevation of 1566.3. The tops of all of these pipes, at their upstream 

ends, is basically the same elevation (1571). A conservative assumption for maximum 

highwater elevation downstream of the canal is 1569 (about 1 foot higher than average 

ground). Using the maximum design flow (760 cfs) given by the Bureau of Reclamation 

for the overchute at Southern Avenue and assuming a condition of full flow in the pipes 

and allowing for 20% clogging (i.e. only 4 out of 5 pipes operating) the flow in each pipe 

would be 190 cfs with a velocity of 6.72 fps and would require a minimum hydraulic grade 

differential of 1.55 feet for 200 feet of pipe or 2.04 feet for 400 feet. Since the nominal 

ground surface elevation difference is greater than this by about a foot, it is concluded 

that the original design must have assumed the flow depth at less than 100% full. 

Recalculating the flow using a 25% clogging factor and the actual pipe slope of 0.50%, 

the depth of flow is found to be 3.99 feet (only 67% of full depth condition) with a velocity 

of 10.16 fps, which is certainly within acceptable flow limits. Even if the flow requirement 

is increased to the highest design flow (840 cfs) indicated by the original designers for 



any of the three canal overchutes between Southern Avenue and Pueblo Drive (a half 

mile to the North), and even allowing for 25% clogging, the flow depth would still be only 

4.15 feet (70% of total) and the velocity 10.38 fps (still acceptable). 

Assuming that the upstream inlet of the overchute could somehow become submerged, 

it does not appear possible that the downstream outlet could, since the top of pipe there 

would be more than 2 feet higher than the nominal ground level at that location. 

Therefore, inlet control would be the condition. In that instance (still allowing for 25% 

clogging) the maximum flow to be accommodated would be 224 cfs, which requires a 

minimum velocity of 7.92 fps entrance velocity and a minimum submerged inlet of 1.46 

feet (to provide for the energy head loss). However, the likelihood that this event would 

not occur is substantiated in two ways: 1) the maximum flow capacity of the overchute 

pipes flowing full and 25% clogged is (5)(259.5)(0.75) = 973 cfs, which is more than 100 

cfs greater than any projected inflow, and 2) outflow through the 3 cmp arches (73 " x 

55") under Southern Avenue has not been considered. Those arch pipes, each having 

a cross sectional area of 22 square feet, could convey a total of. more than 300 cfs at a 

very slight hydraulic gradient (0.17%). 

CONCLUSION: 

In view of the foregoing analysis it is concluded that the maximum flood level that could 

occur due to the impact of all offsite runoff intercepted by and transmitted through the 

C.A.P. Canal embankment between Southern Avenue and Pueblo Drive would not exceed 

elevation 1571 - the level of the tops of the inlets of the three groups of overchute pipes. 

These, plus the group of arch culverts, having a combined flow-through capability at that 

level of over 4,800 cfs in comparison to the peak total runoff of 2059 cfs projected by 



County Flood Control studies, evidence adequate capacity (even with clogging factors of 

25-50%) to transmit the peak flows without imposing ponding above that level. 
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HYDROLOGIC REPORT 

C.AIP. REACH 1.. . . . . . . 
OVERCHUTE ANALYSIS.... 
529+50 542+50 552+50,. 

Hyd. No. 1 

Hydrograph type = S.C.S. RUNOFF Peak discharge = 846.86 cfs 
Storm frequency = 100 yr Time interval = 5 min 
Basin area = 2553.6 ac Basin curve No. = 85 
Ave basin slope = 1.21 % Hydraulic len = 27984 ft 
Basin lag = 211.2 min Time of concen =352.70 min 
Total precip. = 3.80 in Distribution = S.C.S. I1 



TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW 
(min cfs) (min cis) (min cfs) (min cf s) 



% .  

HYDROGRAPH DISCHARGE TABLE Cont8d 

TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW 
(min cfs) (min cfs) (min cfs) (min cf s) 



SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

STA OF LEFT OVERBANK = 100 STA OF RIGHT OVERBANK = 110 ....................................................................... 



Run date: 08-20-1994 

....................................................................... 
Water Surface Profile ~nalysis File: a:114TH-1O.OPC ....................................................................... 
Flow factor = 1 / Tolerance (ft/100) = 0.0500 / Max iterations = 27 



SECTION 1 CHANNEL STA 0 + 0 BASE Q = 90 ....................................................................... 

FLOW RATE AREA VEL CONVEY n-VAL RCH WET PR 

LEFT OB 0.0 0.0 0.0 0 0.020 50 0 
CHANNEL 90.0 13.2 6.8 1570 0.015 51 10 
RIGHT OB 0.0 0.0 0.0 0 0.020 55 0 

WSEL = 69.65 VEL H D =  0.719 JUMP ELEV = N/A 

CRWSEL = 69.65 EN LOSS = 0.000 STA JUMP = N/A 

TOP WID = 8 EN GD LN = 70.37 J M P  LOSS = N/A 

CHNL SLP = 9.8039 % DEPTH = 2 . 1 5  Critical flow ....................................................................... 



SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

STA OF LEFT OVERBANK = 100 STA OF RIGHT OVERBANK = 110 
------_-------------------------------------------------.-,--------,- 



SECTION 2 CHANNEL STA 0 + 51 BASE Q = 90 ....................................................................... 
FLOW RATE AREA VEL CONVEY n-VAL RCH WET PR 

LEFT OB 0.0 0.0 0.0 0 0.020 50 0 
CHANNEL 90.0 13.2 6.8 1570 0.015 51 10 
RIGHT OB 0.0 0.0 0.0 0 0.020 55 0 

WSEL = 74.65 VEL HD = 0.719 JUMP ELEV = N/A 

CRWSEL = 74.65 EN LOSS = 5.000 STA JUMP = N/A 

TOP WID = 8 EN GD LN = 75.37 JMP LOSS = N/A 

CHNL SLP = 9.8039 % DEPTH = 2.15 Critical flow 



SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

STA OF LEFT OVERBANK = 100 STA OF RIGHT OVERBANK = 110 ....................................................................... 



SECTION 3 CHANNEL STA 1 + 84 BASE Q = 90 ....................................................................... 
FLOW RATE AREA VEL CONVEY n-VAL RCH WET PR 

LEFT OB 0.0 0.0 0.0 0 0.020 133 0 
CHANNEL 90.0 10.5 8.6 1147 0.015 133 9 
RIGHT OB 0.0 0.0 0.0 0 0.000 133 0 

WSEL = 74.71 VEL H D =  1.136 JUMP ELEV = 74.96 

CRWSEL = 74.96 EN LOSS = 0.477 STA JUMP = 182.50 

TOP WID = 8 EN GD LN = 75.85 JMP L O S S =  0.080 

CHNL S L P  = 0.3008 % DEPTH = 1.81 supercr i t ica l  flow ....................................................................... 



SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

STA OF LEFT OVERBANK = 100 STA OF RIGHT OVERBANK = 110 ....................................................................... 



SECTION 4 CHANNEL STA 5 + 3 9  BASE Q = 90 ....................................................................... 
FLOW RATE AREA V E L  CONVEY n-VAL RCH WET PR 

L E F T  OB 0.0 0.0 0.. 0 0 0.020 355 0 
CHANNEL 90.0 13.2 6.8 1570 0.015 355 10 
R I G H T  O B  0.0 0.0 0.0 0 0.020 355 0 

WSEL = 76.15 V E L  HD = 0.719 JUMP ELEV = N/A 

CRWSEL = 76.15 EN LOSS = 1.023 S T A  JUMP = N/A 

TOP WID = 8 EN GD LN = 76.87 JMP LOSS = N/A 

CHNL S L P  = 0.3099 % DEPTH = 2.15 Critical flow 



SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

STA OF LEFT OVERBANK = 100 STA OF RIGHT OVERBANK = 110 ....................................................................... 



SECTION 5 CULVERT STA 6 + 5 0  BASE Q = 90  ....................................................................... 
FLOW RATE AREA VEL CONVEY n-VAL RCH WET PR 

STRUCT 90 .0  1 5 . 6  5 .8  1928  0 .015  111 11 

CHANNEL 90.0  20 .5  4 .4  2849 0 .015  111 12  

WSEL = 76 .95  VEL H D =  0 .299 N o .  STRUC = 1 

CRWSEL = N/A EN LOSS = 0.380 CULV HEIGHT = 3.00 

TOP WID = 1 0  EN GD LN = 77 .25  CULVWIDTH= 6.00 

CHNL SLP = 0.0000 % DEPTH = 2 .95  INV E L U P  = 74 .35  

INV EL DN = 74.00 ENT COEFF = 0 .50  WEIR COEFF = 2.63 

CULV SLP = 0 . 3 1 5  % TOP CHORD = 78 .50  ORF COEFF = 0.62 

O u t l e t  c o n t r o l  FLOW TYPE = Normal f l o w  



SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 



SECTION 6 CHANNEL STA 6 + 51 BASE Q = 90 

FLOW RATE AREA VEL CONVEY n-VAL RCH WET P R  

LEFT OB 0.0 0.0 0.0 0 0.020 0 0 
CHANNEL 90.0 17.8 5.0 2359 0.015 1 12 
RIGHT OB 0.0 0.0 0.0 0 0.000 0 0 

WSEL = 77.02 VEL H D =  0.395 JUMP ELEV = N/A 

CRWSEL = N/A EN LOSS = 0.169 STA JUMP = N/A 

TOP WID = 9 EN GD LN = 77.42 JMP LOSS = N/A 

CHNL SLP = 34.9998 % DEPTH = 2.67 Subcritical flow 



SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

STA OF LEFT OVERBANK = 100 STA OF RIGHT OVERBANK = 110 ....................................................................... 



SECTION 7 CHANNEL STA 7 + 15.59998 BASE Q = 90 ....................................................................... 
FLOW RATE AREA VEL CONVEY n-VAL RCH WET PR 

LEFT OB 0.0 0.0 0.0 0 0.020 0 0 
CHANNEL 90.0 17.1 5.3 2222 0.015 65 11 
RIGHT OB 0.0 0.0 0.0 0 0.020 0 0 

WSEL = 77.09 VEL HD = 0.432 JUMP ELEV = N/A 

CRWSEL = N/A EN LOSS = 0.103 STA JUMP = N/A 

TOP WID = 9 EN GD LN = 77.52 JMP LOSS = N/A 

CHNL S L P  = 0.2322 % DEPTH = 2.59 Subcritical flow ....................................................................... 



SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

STA OF LEFT OVERBANK = 100 STA OF RIGHT OVERBANK = 110 
- - - - -_ - - -_ -_ -___-__- - - - - - - - - - - - - - -_ - - - - - - - - - - - - - - - - - - , - - - - - - - - - - - - - - - - - , -  



SECTION 8 CHANNEL STA 8 + 39 BASE Q = 30.5 ....................................................................... 
FLOW RATE AREA VEL CONVEY n-VAL RCH WET PR 

LEFT OB 0.0 0.0 0.0 0 0.020 123 0 
CHANNEL 30.5 5.9 5.1 513 0.015 123 7 
RIGHT OB 0.0 0.0 0.0 0 0.020 123 0 

WSEL = 77.44 VEL H D =  0.412 JUMP ELEV = N/A 

CRWSEL = 77.44 EN LOSS = 0.330 STA JUMP = N/A 

TOP WID = 6 EN GD LN = 77.85 JMP LOSS = N/A 

CHNL SLP = 1.4506 % DEPTH = 1.15 Critical flow ....................................................................... 



SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

STA OF LEFT OVERBANK = 100 STA OF RIGHT OVERBANK = 110 ....................................................................... 



SECTION 9 CHANNEL STA 9 + 39 BASE Q = 30.5 ....................................................................... 
FLOW RATE AREA VEL CONVEY n-VAL RCH WET PR 

LEFT OB 0.0 0.0 0.0 0 0.020 100 0 
CHANNEL 30.5 5.9 5.. 1 513 0.015 100 7 
RIGHT OB 0.0 0.0 0.0 0 0.020 100 0 

WSEL = 79.04 VEL H D =  0.412 J U M P  ELEV = N/A 

CRWSEL = 79.04 EN LOSS = 1.600 STA J U M P  = N/A 

TOP WID = 6 EN GD LN = 79.45 J M P  LOSS = N/A 

CHNL S L P  = 1.6000 % DEPTH = 1.15 Critical flow ....................................................................... 



SECTION DATA 

POINT STATION ELEVATION 

STA OF LEFT OVERBANK = 100 

POINT STATION ELEVATION 

STA OF RIGHT OVERBANK = 110 



S E C T I O N  10 CHANNEL S T A  10 + 59.59998 BASE Q = 30.5 ....................................................................... 
FLOW RATE AREA V E L  CONVEY n-VAL RCH WET P R  

L E F T  OB 0.0 0.0 0.0 0 0.020 121 0 
CHANNEL 30.5 5.9 5.1 513 0.015 121 7 
R I G H T  O B  0.0 0.0 0.0 0 0.000 121 0 

WSEL = 80.81 V E L  H D =  0.412 J U M P  ELEV = N/A 

CRWSEL = 80.81 EN L O S S  = 1.770 S T A  J U M P  = N/A 

T O P  WID = J M P  L O S S  = N/A 

CHNL SLP = 1.4677 % DEPTH = 1.15 Critical flow ....................................................................... 



SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

STA OF LEFT OVERBANK = 100 STA OF RIGHT OVERBANK = 110 ....................................................................... 



SECTION 11 CHANNEL STA 11 + 13.59998 BASE Q = 30.5 

FLOW RATE AREA VEL CONVEY n-VAL RCH WET PR 

LEFT OB 0.0 0.0 0.0 0 0.020 54 0 
CHANNEL 30.5 5.9 5.1 513 0.015 54 7 
RIGHT OB 0.0 0.0 0.0 0 0.000 54 0 

WSEL = 81.80 VEL H D =  0.412 JUMP ELEV = N/A 

CRWSEL = 81.80 EN LOSS = 0.990 STA JUMP = N/A 

TOP WID = 6 EN GD LN = 82.21 J M P  LOSS = N/A 

CHNL SLP = 1.8333 % DEPTH = 1.15 C r i t i c a l  f l o w  



SECTION DATA 

POINT STATION ELEVATION POINT STATION ELEVATION 

STA OF LEFT OVERBANK = 100 STA OF RIGHT OVERBANK = 110 ....................................................................... 



SECTION 12 CHANNEL STA 11 + 63.59998 BASE Q = 30.5 ....................................................................... 
FLOW RATE AREA VEL CONVEY n-VAL RCH WET P R  

LEFT OB 0.0 0.0 0.0 0 0.020 50 
CHANNEL 30.5 5.9 5.1 513 0.015 50 
RIGHT OB 0.0 0.0 0.0 0 0.000 50 

WSEL = 82.15 VEL H D =  0.412 JUMP ELEV = N/A 

CRWSEL = 82.15 EN LOSS = 0.350 STA JUMP = N/A 

TOP WID = 6 EN GD LN = 82.56 JMP LOSS = N/A 

CHNL S L P  = 0.7000 % DEPTH = 1.15 C r i t i c a l  flow ....................................................................... 



HYDROLOGIC REPORT 

N SIDE SOUTHERN....... 
E - SIDE C.,A.,P. CANALh.. .;-. o f. ME.Q d i ~ ? ~  F.4 sP. 1 ueS[ 

Hyd. No. 17 

Hydrograph type = S.C.S. RUNOFF Peak discharge = 457.85 cfs 
Storm frequency = 100 yr Time interval = 1 min 
Basin area = 380 ac Basin curve No. = 90 
Ave basin slope = 1.2 % Hydraulic len = 10500 ft 
Basin lag = 80.2 min Time of concen =133.85 min 
Total precip. = 3.75 in Distribution = Synthetic 



HYDROGRAPH DISCHARGE TABLE 

TIME--OUTFLOW 
( h r s  cf s) 

TIME--OUTFLOW 
( h r s  cf s) 

TIME--OUTFLOW 
( h r s  cf s) 

TIME--OUTFLOW 
( h r s  cf S)  



HYDROGRAPH DISCHARGE TABLE Cont'd 

TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfS) 



HYDROGRAPH DISCHARGE TABLE Conttd 

TIME- 
( h r s  

6.55 
6.62 
6.68 
6.75 
6.82 
6.88 
6.95 
7.02 
7.08 
7.15 
7.22 
7.28 
7.35 
7.42 
7.48 
7.55 
7.62 

TIME- 
( h r s  

6.57 
6.63 
6.70 
6.77 
6.83 
6.90 
6.97 
7.03 
7.10 
7.17 
7.23 
7.30 
7.37 
7.43 
7.50 
7.57 
7.63 

TIME- 
( h r s  

6.58 
6.65 
6.72 
6.78 
6.85 
6.92 
6.98 
7.05 
7.12 
7.18 
7.25 
7.32 
7.38 
7.45 
7.52 
7.58 
7.65 

TIME- 
( h r s  

6.60 
6.67 
6.73 
6.80 
6.87 
6.93 
7.00 
7.07 
7.13 
7.20 
7.27 
7.33 
7.40 
7.47 
7.53 
7.60 
7.67 



1 
DESIGN STORM PRECIPITATION TABLE 

Hyd. No. 17 
100 year return period 
4.5 hour storm duration 
Total precip. (in) = 3.748753 
Rainfall location = WESTERN 

TIME----- 
(min 

b-INC P 
in) 

0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.005 
0.005 
0.005 
0.005 
0.006 
0.006 
0.006 
0.007 
0.008 
0.008 
0.009 
0.010 
0.011 
0.013 
0.015 
0.018 
0.022 
0.028 
0.039 
0.061 
0.117 
0.131 
0.065 

TIME--- 
(min 

-1NC P TIME- 
in) (min 

*-INC P 
in) 

0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.005 
0.005 
0.005 
0.005 
0.006 
0.006 
0.007 
0.007 
0.008 
0.009 
0.009 
0.011 
0.012 
0.014 
0.016 
0.020 
0.025 
0.033 
0.048 
0.081 
0.193 
0.088 
0.051 

TIME--- 
(min 

4.000 
8.000 
12.000 
16.000 
20.000 
24.000 
28.000 
32.000 
36.000 
40.000 
44.000 
48.000 
52.000 
56.000 
60.000 
64.000 
68.000 
72.000 
76.000 
80.000 
84.000 
88.000 
92.000 
96.000 
100.000 
104.000 
108.000 
112.000 
116.000 
120.000 
124.000 
128.000 
132.000 
136.000 
140.000 
144.000 

-1NC P 
in) 

0.003 
0.003 
0.003 
0.003 
0.003 
0.003 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.004 
0.005 
0.005 
0.005 
0.006 
0.006 
0.006 
0.007 
0.007 
0.008 
0.009 
0.010 
0.011 
0.012 
0.014 
0.017 
0.021 
0.026 
0.036 
0.054 
0.097 
0.168 
0.075 
0.045 



HYDROLOGIC REPORT 

E SIDE 114TH.......... 
800' N OF SUNLAND..... 

Hyd. No. 1 

Hydrograph type = 
Storm frequency = 10 yr 

Peak discharge = 43.44 cfs 
Time interval = 1 min 



HYDROGRAPH DISCHARGE TABLE 

TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW 
( h r s  c f s )  ( h r s  c f s )  ( h r s  c f s )  ( h r s  cfS) 



HYDROLOGIC REPORT 

E S I D E  1 1 4 T H . . . . . . . . . .  
800'  N O F  SUNLAND. . . . .  

H y d .  N o .  2 

H y d r o g r a p h  type  = R A T I O N A L  Peak discharge = 71.89 cfs 
S t o r m  frequency = 100 y r  T i m e  i n t e rva l  = 1 m i n  
Time of conc. = 15 min I n t e n s i t y  = 6.51 in /hr  
R u n o f f  coeff .  = .8 B a s i n  area = 13.8 ac 



HYDROGRAPH DISCHARGE TABLE 

TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW 
( h r s  c f s )  ( h r s  c f s )  ( h r s  c f s )  ( h r s  c f  S)  



HYDROLOGIC REPORT 

E S I D E  1 1 4 T H . . . . . . . . . .  
N S I D E  SUNLAND... . . . . .  ...................... 
Hyd. No. 3 

Hydrograph type = RATIONAL 
Storm frequency = 1 0  yr 
Time of conc. = 1 0  min 
Runoff coeff .  = .8 

Peak discharge = 60.99 cfs 
Time interval = 1 min 
Intensity = 4.71 in/hr 
Basin area = 1 6 . 2  ac 



HYDROGRAPH DISCHARGE TABLE 

TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfS) 



HYDROLOGIC REPORT 

E SIDE 114TH.......... 
N SIDE SUNLAND........ ...................... 
Hyd. No. 4 

Hydrograph type = RATIONAL 
Storm frequency = 100 yr 
Time of conc. = 10 min 
Runoff coeff. = .8  

Peak discharge = 100.93 cfs 
Time interval = 1 min 
Intensity = 7.79 in/hr 
Basin area = 16.2 ac 



HYDROGRAPH DISCHARGE TABLE 

TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW 
(hrs cfs) (hrs cfs) (hrs cfs) (hrs cfS) 



HYDROLOGIC REPORT 

N SIDE SUNLAND........ 
660' E OF 114TH....... 

Hyd. No. 5 

Hydrograph type = RATIONAL Peak discharge = 31.48 cfs 
Storm frequency = 10 yr Time interval = 1 min 
Time of conc. = 15 min Intensity = 3.94 in/hr 
Runoff coeff. = .8  Basin area = 10 ac 



HYDROGRAPH DISCHARGE TABLE 

TIME--OUTFLOW 
( h r s  cf s) 

TIME--OUTFLOW 
( h r s  cfs) 

TIME--OUTFLOW 
(hrs cf s) 

TIME--OUTFLOW 
(hrs cf S) 



HYDROLOGIC REPORT 

N SIDE SUNLAND........ 
660' E OF 114TH....... ...................... 
Hyd. No. 6 

Hydrograph type = RATIONAL Peak discharge = 52.09 cfs 
Storm frequency = 100 yr Time interval = 1 min 
Time of conc. = 15 min Intensity = 6.51 in/hr 
Runoff coeff. = . 8  Basin area = 10 ac 



HYDROGRAPH DISCHARGE TABLE 

TIME--OUTFLOW 
( h r s  cf s) 

TIME--OUTFLOW 
( h r s  cf s) 

TIME--OUTFLOW 
( h r s  cf s) 

TIME--OUTFLOW 
( h r s  cfS) 



HYDROLOGIC REPORT 

E SIDE 114TH.......... 
500' S OF S U N L A N D . . . . .  ...................... 
Hyd. No. 7 

Hydrograph type = RATIONAL 
Storm frequency = 10 yr 
Time of conc. = 15 min 
Runoff coeff. = .4 

Peak discharge = 23.92 cfs 
Time interval = 1 min 
Intensity = 3.94 in/hr 
Basin area = 15.2 ac 



HYDROGRAPH DISCHARGE TABLE 

TIME--OUTFLOW TIME--OUTFLOW TIME--OUTFLOW 
(hrs cfs) (hrs cfs) (hrs cf s) 

TIME--OUTFLOW 
(hrs cfS) 



HYDROLOGIC REPORT 

E SIDE 114TH.......... 
500' S OF SUNLAND..... 

Hyd. No. 8 

Hydrograph type  = RATIONAL Peak discharge = 39.59 c f s  
Storm frequency = 100 y r  Time i n t e r v a l  = 1 min 
Time of conc. = 15 min I n t e n s i t y  = 6.51 in /hr  
Runoff coe f f .  = . 4  Basin area = 15.2 a c  



HYDROGRAPH DISCHARGE TABLE 

TIME--OUTFLOW 
( h r s  cf s) 

0.02 2.64 
0.08 13.20 
0.15 23.75 
0.22 34.31 
0.28 34.31 
0.35 23.75 
0.42 13.20 
0.48 2.64 

TIME- 
( h r s  

TIME--OUTFLOW 
( h r s  cf s) 

TIME- 
( h r s  



GINEERING DATA SYSTEMS CORPORATION 

t e r  Surface P r o f i l i n g  Deta i led Report 

t e  08/20/94 

F i l e  SNLND-1O.WPS 
PROJECT: 

Time 16:56:00 

Report Page 1 

Section 1 Channel S ta t ion  0 + 00 Discharge 91.50 c f s  

Q AREA VEL CONVEYANCE n RCH LGTH WET PERM 

c f s  f t - 2  f t / s  f t f t  
';t Ob 0.00 0.00 0.00 0.00 0.0200 150.00 0.00 

annel 91.50 12.88 7.10 1514.93 0.0150 150.00 9.97 

~ g t  Ob 0.00 0.00 0.00 0.00 0.0200 150.00 0.00 

t e r  Elevat ion 

p th  
Energy Grade Line- 

ergy Loss 

n o f  Elev Shot 

Channel Slope 

Fnergy Loss Fr 

ergy Loss Eddy 
,,tted Width 

Ave Reach Lgth 

zas 

DeP 
.EGLas 

h t  

zmi n 

Sch 

h f  

ho 

Uwet 

Lave 

Cross Section Groundshots * f t >  

C r i t i c a l  Water zc 

Normal water zn 
Flow CRITICAL FLOW 

METHOD Average Conveyance 

Ve loc i t y  Head Hv 

Ve loc i t y  Coeff alpha 

Of fs  L f t  Water L ine xlw 

Of fs  Rgt Water L ine xrw 

~ u n p  LOSS h junp 

Junp Elevat ion z j q  

S ta t ion  o f  Junp L j u r p  



Date 08/20/94 
l e  SNLND-1O.UPS 
OJECT: 

Time 16:56:03 
Report Page 2 

- - - -- 

c t i o n  2 Charinel S ta t ion  1 + 50 Discharge 91.50 c f s  

Q AREA VEL CONVEYANCE n RCH LGTH UET PERM 
c f s  f t - 2  f t / s  f t f t 

t Ob 0.00 0.00 0.00 0.00 0.0200 150.00 0.00 
Channel 91.50 13.69 6.68 1646.67 0.0150 150.00 10.24 
- t Ob 0.00 0.00 0.00 0.00 0.0200 150.00 0.00 

Jater Elevat ion 
Depth 

ergy Grade Line- 

... ergy Loss 
Min o f  Elev Shot 

annel Slope 
ergy Loss F r  

Energy Loss Eddy 
"-tted Width 

e Reach Lgth 

zas 

DeP 
EGLas 

h t  
zmi n 
Sch 
h f 
ho 

Uwet 
Lave 

oss Section Groundshots < f t >  

C r i t i c a l  Water zc 
Normal water zn 
Flow SUBCRI TICAL FLOU 

METHOD Average Conveyance 
Veloc i ty  Head Hv 
Veloc i ty  Coeff alpha 
Of fs  L f t  Uater Line xlw 
Of fs  Rgt Uater L ine xrw 
~unp LOSS h j u r p  
JurpELevation zjunp 
S ta t ion  o f  Jurp Ljunp 



Date 08/20/94 Time 16:56:05 
Le SNLND-1O.UPS Report Page 3 
OJECT: 

c t i o n  3 Culvert  S ta t ion  2 + 40 Discharge 91.50 c f s  

P AREA VEL CONVEYANCE n RCH LGTH UET PERM 
c f s  f t ' 2  f t / s  f t f t 

t Ob 0.00 0.00 0.00 0.00 0.0000 0.00 0.00 
Channel 91.50 19.80 4.62 2674.22 0.0150 90.00 12.44 
--t Ob 0.00 0.00 0.00 0.00 0.0000 0.00 0.00 

l v e r t  91.50 17.65 5.18 N/A 0.0150 90.00 12.41 
overf l w  0.00 0.00 0.00 N/A N/A 90.00 N/A 

t e r  E levat ion 

. -pth 
Energy Grade Line. 

~ergy Loss 
n o f  Elev Shot 

Channel Slope 
Cqergy LOSS F r  

lergy Loss Eddy 
wet ted Uidth 
Ave Reach Lgth 

- 

zas 

D ep 
.EGLas 

h t  
zmin 

Sch 
h f 
ho 

Uwet 
Lave 

- - - 

C r i t i c a l  Uater zc 

Normal water zn 
FLOW SUBCRITICAL FLOW 
METHOO Average Conveyance 
Ve loc i t y  Head Hv 

Ve loc i t y  Coeff alpha 
Of fs  L f t  Uater L ine xlw 
Of fs  Rgt Uater L ine xrw 
~ u n p  LOSS h j w  
Jurp Elevat ion z ju rp  
S ta t ion  o f  Junp Ljunp 

ow Type OUTLET CONTROL 

-"LVERT REPORT 
il Uater 

C r i t i c a l  depth 
I n l e t  c t r l  EGL 

l t l e t  C t r l  EGL 
-..it loss 
F r i c t i o n  Loss 

trance Loss 
Lvert Depth 

U/s Inv Elev 

TU 

YC 
EGLic 

EGLoc 
Lx 
L f  
Le 
D 

z i u  

D/s EGL EGLds 
Normal depth Yn 
I n l e t  C r t l  dischg P i c  
Out le t  C t r l  dischg Qoc 
Culvert length LCV 
Culvert slope Scv 
Length f u l l  L f u l l  
Length Corrected Lcorr 
Culvert  Area Acv 

73.50 f t  
1.39 f t  

91.50 c f s  
91.50 c f s  
90.00 f t  

0.67 X 
0.00 f t  

90.00 f t  
24.00 f t - 2  

- -  - 

Let, Equation type, and Coef f ic ients  

I ype R.BOX 30->75deg Wingwall Flares 

E q  1 
efs  C K=0.0260; M=1.0000; ~0 .0347 ;  Y=0.8600 1 

OVERFLOW REPORT 

r f l  dischrg Povf 0.00 c f s  Crest e levat ion zcrest 75.10 f t  
s Wa Surf zus 73.61 f t  D/s Ua Surf zds 72.81 f t  

U/s Vel Head Hvus 0.33 f t  Overflow Vel Vovf 0.00 f t / s  
F f f  Uei r  Lgth Lef f 0.00 f t Submergence Coef Ct 0.0000 

i r  Coef f ic ient  Cw 0.0000 

Cross Section Groundshots <f t >  



Date 08/20/94 

l e  SNLNO-1O.WPS 

OJECT: 

Time 16:56:11 

Report Page 4 

- 

c t i o n  4 Channel S ta t ion  2 + 41 Discharge ' 91.50 c f s  

P AREA VEL CONVEYANCE n RCH LGTH WET PERM 
c f s  f t - 2  f t / s  f t f t 

t Ob 0.00 0.00 0.00 0.00 0.0200 1.00 0.00 
Channel 91.50 12.86 7.11 1511.55 0.0150 1.00 9.96 

- t Ob 0.00 0.00 0.00 0.00 0.0200 1.00 0.00 

Water Elevat ion zas 
Depth D ~ P  

ergy Grade Line-EGLas 
-. ,ergy Loss h t  
Min o f  Elev Shot zmin 

annel Slope Sch 
ergy Loss F r  h f 

Energy Loss Eddy ho 

'-jotted Width Wwe t 
.e Reach Lgth Lave 

oss Section Groundshots < f t *  

C r i t i c a l  Water LC 

Normal water zn 
Flow CRITICAL FLOW 
METHOD Average Conveyance 
Ve loc i t y  Head Hv 
Veloc i ty  Coeff alpha 
Of fs  L f t  Water L ine xlw 
Of fs  Rgt Water L ine xrw 

Jtmp Loss hjur l ,  
JunpElevat ion zjtmp 
S ta t ion  o f  J u r p  L j u r p  



Date 08/20/94 
Le SNLND-1O.UPS 
OJECT: 

Time 16:56:23 
Report Page 5 

c t i o n  5 Channel S ta t ion  2 + 66 Discharge 91.50 c f s  

Q AREA VEL CONVEYANCE n RCH LGTH WET PERM 

c f s  f t - 2  f t / s  f t f t 
t Ob 0.00 0.00 0.00 0.00 0.0200 25.00 0.00 

Channel 91.50 12.87 7.11 1512.48 0.0150 25.00 9.96 
"-t Ob 0.00 0.00 0.00 0.00 0.0200 25.00 0.00 

water Elevat ion zas 74.97 f t  C r i t i c a l  Water zc 74.97 f t  

Depth Dep 2.11 f t  Normal water zn 73.79f t  
1ergyGradeLine-EGLas 7 5 . 7 5 f t  FlouCRITlCALFLW 
,ergy Loss h t  1.66 f t  METHOD Average Conveyance 

Min of Elev Shot zmin 72.86 f t  Ve loc i t y  Head Hv 0 . 7 8 f t / s  
annel Slope Sch 6.64 X Veloc i t y  Coeff alpha 1.00 
~ergy Loss F r  h f  0.09 f t  Of fs  L f t  Uater L ine xlw 100.89 f t  

Energy Loss Eddy  ho 0.08 f t  Of fs  Rgt Water L ine xrw 109.11 f t  

!Jotted Uidth Wwet 8.21 f t  Junp Loss hjunp N / A  
*e Reach Lgth Lave 8.21 f t  Junp Elevat ion zjunp N / A  

S ta t ion  o f  Junp Ljunp N / A  

oss Section Groundshots * f t >  



Date 08/20/94 Time 16:56:31 
l e  SNLND-1O.WPS Report Page 6 
OJECT: 

c t i o n  6 Channel S ta t ion  3 + 81 Discharge 91.50 c f s  

Q AREA VEL CONVEYANCE n RCH LCTH WET PERM 
c f s  f t - 2  f t / s  f t f t 

t Ob 0.00 0.00 0.00 0.00 0.0200 115.00 0.00 
Channe 1 91.50 12.88 7.10 1514.51 0.0150 115.00 9.96 
"-t Ob 0.00 0.00 0.00 0.00 0.0200 115.00 0.00 

water Elevat ion zas 
Depth DeP 

~ergy Grade Line-EGLas 
..rergy Loss h t  
Min o f  Elev Shot zmin 

annel Slope Sch 
~ergy Loss Fr h f 

Energy Loss Eddy ho 
{Jotted Width Wwet 

,e Reach Lgth Lave 

C r i t i c a l  Water zc 
N o ~ M L  water zn 
Flow CRITICAL FLW 

METHOD Average Conveyance 
Ve loc i t y  Head Hv 
Veloc i ty  Coeff alpha 
Of fs  L f t  Water L ine xlw 
Of fs  Rgt Water L ine xrw 
~ u n p  LOSS h junp 
Junp Elevat ion zjunp 
S ta t ion  o f  Junp Ljunp 

oss Section Groundshots * f t >  



Date 08/20/94 
l e  SNLND-1O.WPS 
OJECT: 

Time 16:56:38 
Report Page 7 

c t i o n  7 Channel S ta t ion  7 + 21 Discharge 91.50 c f s  

P AREA VEL CONVEYANCE n RCH LGTH WET PERM 
c f s  f t ' 2  f t / s  f t f t 

t Ob 0.00 0.00 0.00 0.00 0.0200 340.00 0.00 
Channel 91.50 15.43 5.93 1937.03 0.0150 340.00 10.81 
" t Ob 0.00 0.00 0.00 0.00 0.0200 340.00 0.00 

water Elevat ion zas 76.93 f t  C r i t i c a l  Water zc 76.63 f t  

Depth Dep 2.41 f t  Norm1 water zn 7 6 . 7 9 f t  
ergy Grade Line-EGLas 77.47 f t  FLOW SUBCRITICAL FLW 

-..ergy Loss h t  0.98 f t  METHOD Average Conveyance 
Min o f  Elev Shot zmin 74.52 f t  Ve loc i t y  Head Hv 0 . 5 5 f t / s  

annel Slope Sch 0.27% Ve loc i t yCoef f  alpha 1.00 
ergy Loss Fr h f  0.96 f t  Of fs  L f t  Water Line xlw 100.59 f t  

Energy Loss Eddy ho 0.02 f t  Of fs  Rgt Water L ine xrw 109.41 f t  

~Jat ted Width Uwet 8.81 f t  Junp Loss h jurp N / A  
e Reach Lgth Lave 8.81 f t  Junp Elevat ion z j u r p  N / A 

S ta t ion  o f  Jurp Ljump N / A 

oss Section Groundshots *ft* 



Date 08/20/94 
Le SNLND-1O.UPS 
OJECT: 

Time 16:56:45 
Report Page 8 

c t i o n  8 Channel S ta t ion  8 + 39 Discharge 91.50 c f s  

P AREA VEL CONVEYANCE n RCH LGTH WET PERM 
c f s  f t - 2  f t / s  f t f t  

t Ob 23.95 18.07 1.33 841.96 0.0200 118.00 38.70 
Channel 67.55 17.26 3.91 2374.35 0.0150 118.00 10.55 
"-t Ob 0.00 0.00 0.00 0.00 0.0200 118.00 0.00 

water E levat ion zas 77.47 f t  C r i t i c a l  Water zc 7 7 . 2 8 f t  

Depth Dep 2.63 f t  Normal water zn 7 7 . 0 5 f t  
~ergy Grade Line-EGLas 77.66 f t  FLou SUBCRITICAL FLOW 
lergy Loss h t  0.18 f t  METHOD Average Conveyance 

Win o f  Elev Shot zmin 74.84 f t  Veloc i ty  Head Hv 0 . 1 8 f t / s  
annel Slope Sch 0.27 X Veloc i ty  Coeff alpha 1.75 
~ergy Loss Fr  h f  0.15 f t  Of fs  L f t  Water L ine xlw 62.34 f t  

Energy Loss Eddy ho 0.04 f t  Of fs  Rgt Water L ine xrw 109.63 f t  
\Jetted Width Wwet 47.29 f t  Junp Loss h junp N / A  

*e Reach Lgth Lave 47.29 f t  Junp Elevat ion zjunp N / A 

S ta t ion  o f  Junp Ljunp N / A 

oss Section Groundshots * f t >  



Date 08/20/94 Time 16:56:53 
'Le SNLND-1O.WPS Report Page 9 
OJECT: 

c t i o n  9 Channel S ta t ion  11 + 01 Discharge ' 30.50 c f s  

Q AREA VEL CONVEYANCE n RCH LGTH WET PERM 
c f s  f t ' 2  f t / s  f t f t 

t Ob 0.00 0.00 0.00 0.00 0.0200 262.00 0.00 
Channel 30.50 5.64 5.40 478.55 0.0150 262.00 7.13 
"-t Ob 0.00 0.00 0.00 0.00 0.0200 262.00 0.00 

water E levat ion zas 

Depth DeP 
~ergy Grade Line-EGLas 

~ergy Loss h t  
Min o f  Elev Shot zmin 

annel Slope Sch 
tergy Loss Fr h f 

Energy Loss Eddy ho 
;Jetted Width Wwet 

,e Reach Lgth Lave 

- 

C r i t i c a l  Water LC 

Normal water zn 
Flow CRITICAL FLOW 
METHOO Average Conveyance 
Veloc i ty  Head Hv 
Veloc i ty  Coeff alpha 
Of fs  L f t  Water L ine xlw 

Of fs  Rgt Water L ine xrw 
~ u n p  LOSS h j w  
Jurp Elevat ion z ju rp  
S t a t i o n o f  Junp Ljunp 

oss Section Groundshots < f t *  



Date 08/20/94 Time 16:57:00 
l e  SNLND-1O.WPS Report Page 10 
OJECT: 

c t i o n  10 Channel S ta t ion  12 + 21 Discharge 30.50 c f s  

Q AREA VEL CONVEYANCE n RCH LGTH WET PERM 
c f s  f t - 2  f t / s  f t f t 

t Ob 0.00 0.00 0.00 0.00 0.0200 120.00 0.00 
Channel 30.50 5.65 5.40 478.82 0.0150 120.00 7.13 
--t Ob 0.00 0.00 0.00 0.00 0.0200 120.00 0.00 

water Elevat ion zas 81.76 f t  C r i t i c a l  Water zc 8 1 . 7 6 f t  
oepth Dep 1.11 f t  Norm31 water zn 81.49 f t  

ergy Grade Line-EGLas 82.21 f t  Flow CRITICAL FLOW 
,ergy Loss h t  1.25 f t  METHOD Average Conveyance 

Yin o f  Elev Shot zmin 80.65 f t  Veloc i ty  Head Hv 0 . 4 5 f t / s  
annel Slope Sch 1.04 X Veloc i t yCoef f  alpha 1.00 
.ergy Loss Fr h f  0.49 f t  Of fs  L f t  Water L ine x l u  101.89 f t  

Energy Loss Eddy ho 0.04 f t  Of fs  Rgt Water L ine x r u  108.11 f t  

(Jetted Width Wuet 6.21 f t  Junp Loss hjunp N / A  
e Reach Lgth Lave 6.21 f t  Junp Elevat ion zjunp N / A 

S ta t ion  o f  Junp L j u r p  N / A 

oss Section Groundshots ift, 



Date 08/20/94 
-1e SNLNO-1O.UPS 

OJECT: 

Time 16:57:08 
Report Page 11 

c t i o n  11 Channel S ta t ion  12 + 72 Discharge 30.50 c f s  

Q AREA VEL CONVEYANCE n RCH LGTH WET PERM 
c f s  f t ' 2  f t / s  f t f t 

t Ob 0.00 0.00 0.00 0.00 0.0200 51.00 0.00 
Channel 30.50 5.63 5.41 477.51 0.0150 51.00 7.12 
"-t Ob 0.00 0.00 0.00 0.00 0.0000 51.00 0.00 

water E levat ion zas 

Depth DeP 
~ergy Grade Line-EGLas 

rergy Loss h t  

Min o f  Elev Shot zmin 

annel Slope Sch 
lergy Loss Fr h f 

Energy Loss Eddy ho 

detted Uidth Uwet 

-e Reach Lgth Lave 

.ass Section Groundshots < f t >  

C r i t i c a l  Water zc 

Normal uater zn 
Flow CRITICAL FLOU 

METHOO Average Conveyance 

Veloc i ty  Head Hv 

Veloc i ty  Coeff alpha 
Of fs  L f t  Uater L ine x l u  

Of fs  Rgt Uater L ine x r u  

~urp LOSS hjurp 
Junp Elevat ion zjunp 
S ta t ion  o f  Junp Ljunp 
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, ,c  EG-SNLND.OPC Report Page 1 

,ROJECT: 

latsurf. Flou C r i t .  Energy Left Channel Right Channel Vetted Elev. Depth Elev. Elev. FLouRate 

f t f t f t f t  cfs cfs cfs f t /s  f t 
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-- 

latSurf. Flow Cr i t .  Energy Left  Charnel Right Channel Vetted Elev. Depth Elev. Elev. FlowRate 

f t f t  f t  f t c f  s cf  s c fs  f t / s  f t 


