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INTRODUCTION 

This drainage report has been prepared for the Maricopa County Highway Department in connection 

with the design of the proposed box culvert crossing and subsequent road improvements at Granite 

Reef Wash (84th Street) and McKellips Road. 

The purpose of this report is three-fold: 

1. To determine the designf' fa 
crossing at McKellipc a 

. . 

box culverts south by an imp1 

to the Salt River. 

er runoff flow in the Granite Reef Wash 

hnu 

re the lowest polnt on me 

storm water would then be conveyed from the 
L 

: entrances 2. To determine the design ( 

parks at the east and west limlts of the new roadway constructic , an1 

water along the south side of the new roadway via ditches to Granite ~ e i  

south to the Salt River. 

3. To determine the storm water flows produced by 

period, and the mobile home parks fi riod: collect the flows b; 

'Ule north side of Mckellips, and convey the water by new storm drain pipes 

into the new ioadway drainage ditch on the south side of McKellips Road. The new roadway 

ditches will flow into thi b Item 2, above).This design will maintain 
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2. DRAINAGE BASIN CHARACTERISTICS 

2.1 exist in^ Drainage Areas 

A. The drainage area that affects the Granite Reef Wash includes a primarily agricultural section 

of the Salt River Indian Reservation to the east and north of Thomas Road. A second area 

that includes a predominantly urban, highly developed residential area bordered by Pima Road 

on the east, Thomas Road on the north, and a grade break east of Hayden Road on the west, 

and McKellips Road on the south. 

B. The area affecting the roadway drainage lies in Sections 1 & 12 of TIN, R4E of the Gila and 

Salt River Base and Meridian in Maricopa County. The portion that lies west of the mid- 

section line of Section 1, and north of the monument line that separates Sections 1 and 12, is 

in the City of Scottsdale. The Salt River Indian Reservation lies to the south of the monument 

line and extends to the north for 114 mile in the eastern 112 of Section 1, and encompasses the 

Shadow Mountain Village mobile home park located in this area. The limits of the roadway 

drainage are bordered by the north line of the two mobile home parks that lie east and west 

of Granite Reef Wash (84th St.), by Pima Road on the east, by a grade break in McKellips 

Road approximately 1000' east of Hayden Road, which is the west limit; and by McKellips 

Road on the south. Most of the area is developed as mobile home parks (see Fig. 1, Drainage 

Areas 3 and 8). The contributing roadway portion consists of pavement areas and landscaped 

areas to the north of the pavement (see Figs. 2 and 3). 

2.2 Existing Flow Paths 

A. The areas contributing to Granite Reef Wash begin on the Salt River Indian Reservation and 

generally flow: 

westerly and southerly across agricultural fields to a concentration point at Thomas 

Road and Pima Road; 

thence southwesterly via 87th Street (a paved, inverted crown street - see Fig. 4), to 

a drainage channel on the north side of McDowell Road (approximately 380'); 

thence west and south in the channel crossing McDowell Road in a box culvert (12' x 

8'). 
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Once across McDowell Road, flow continues southwesterly in a channel to an existing 

culvert that can only carry a small portion of the flow. The remaining flow is carried 

through a subdivision to Granite Reef Road via 84th Place, a paved street. Granite 

Reef Road, an inverted crowned street, then conveys the flow south to a channel that 

begins approximately 1530' north of McKellips Road. The flow continues southerly 

in the channel through a box culvert (13' x 7'-9") at the well site approximately 1300' 

north of McKellips Road, and then in the channel (bordered by block property walls 

on the east and west sides) to McKellips Road where it presently crosses McKellips in 

a dip section and continues south in a channel to the Salt River. 

B. The existing mobile home parks contribute the majority of the runoff to the McKellips Road 

roadway at the entrances to the parks. An 18" storm drain pipe conveys some of the flow 

from the east'side of the west mobile home park directly to Granite Reef Wash. The fountain 

area of the west park, as well as the westernmost areas, do not contribute any runoff. The 

mobile home park on the east side of Granite Reef Wash has three (3) areas and points of 

concentration exiting the park: the two entrances and an outlet through the wall, which is 

about 1290' east of Granite Reef Wash. Only the westernmbst area will contribute to this 

project area as further explained in this section. Only the roadway flows from west.of the 

existing pipe culvert crossing in McKellips Road approximately 1350 feet east of Granite Reef 

will be considered. The flows east of the culvert crossing will be conveyed by the culvert or 

will flow from the roadway southerly along an existing ditch. The storm water that flows 

from the mobile home parks and contributes to the McKellips roadway flow travels through 

the parks to their entrances at McKellips Road and then westerly to either Granite Reef Wash 

(the western most area) or to the existing culvert and ditch mentioned above. 

C. Additional flows towards Granite Reef Wash flow along McKellips Road from the east (Pima 

Road) and from the west, about 1600' from a grade break in McKellips Road. The flows 

from east of Pima Road will fill the prism of the roadway on the north side of 

McKellips/Pima Road intersection, top the roadway centerline and then continue 

southwesterly in an overland condition. The flows along the west side of Pima from the north 

will flow westerly along the north side of McKellips Road to an existing culvert about 1350 

feet east of Granite Reef Wash that conveys the water under McKellips Road and then by 

ditch to the south. This pipe appears to be capable of removing all the runoff from the north 

side of McKellips Road, and thus no additional flows from east of this pipe will be included 
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in design. The flows From the west side of Granite Reef Wash will flow easterly to Granite 

Reef Wash along the north side of McKellips Road in the existing curb and gutter and along 

the south side in the roadside ditch area created by the irrigation ditch. 

D. The flows in Granite Reef Wash are restricted to the Wash by: 

block walls that parallel the Wash on the east and west, north of McKellips Road. 

banks on the east and west side of the Wash, south of McKellips Road. 

E. . The flows along McKellips Road are restricted to the roadway by: 

a block wall long the north side; 

an elevated concrete-lined irrigation ditch on the south side, west 

of the Wash; 

a bank on the south side, east of the Wash caused by the depressed 

roadway profile. 
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PROPOSED CONDITIONS 

3.1 Granite Reef Wash Crossing a t  McKell i~s Road 

A box culvert crossing is proposed at McKellips Road to prevent the 100-year runoff from the 

Granite Reef Wash from flowing across proposed McKellips Road improvements at more than 6 

inches deep. Because of a high point in the existing channel south of McKellips Road, the existing 

chamel will be improved approximately 900 feet to the south. The optimum channellbox culvert 

combination that will prevent the design flow from exceeding more than 6" over the top of the low 

point in the proposed McKellips Road will be designed using the HEC-2 program with the special 

culvert option. 

3.2 McKelli~s Road Roadwav 

The McKellips Bn9 -2osed box culv I 

will prevent the current flows from the existing mobile 

home parks to the east and west to drain along the sides of McKellips Road to Granite Reef Wash. 

The new vertical alignment will cause a ponding situation in front of the mobile home parks that will 

need to be drained. A storm drain pipelbox and catch basin system (see Figs. 2 and 3) is proposed 

to drain the low point areas for the 10-year storm runoff from the parks and the roadway. This 

that covers almost i--. .,re w-tn I 

I I ' grated catch 

he entrances to the mobile home parks will be 

constructed in a sump condition to intercept the storm water exiting the parks. This will decrease 

the amount of runoff to the roadway and help keep the entrances drier. Any storm water from the 

north side of the McKellips roadway coming from the west of the westernmost park will be 

conveyed by the cur% and gutter to the grated catch basins at the park entrance. A small ditch (2' 

wide x 3" deep) is proposed on the north side of the new sidewalk to the west of Granite Reef Wash, 

to remove nuisance water caused by the landscape irrigation system. This ditch will drain west to 

a new dual (front and back openings) inlet catch basin on the east side of the westernmost mobile 

home park entrance. The center of the box over Granite Reef is the high point in the roadway. 

Water will flow from this point east and west to the inlet catch basins located at the park entrances. 

The inlet catch basin will be capable of maintaining a dry lane condition for the 10-year design 

storm. A drop box catch basin is proposed for the east side of the easternmost mobile home park 

entrance to intercept runoff flowing west in the existing swale line along the north side of McKellips 

Road. The 4: 1 foreslope north of the new sidewalk on the east side of Granite Reef Wash will 

provide a "V" ditch that will drain the runoff east to a new dual inlet catch basin at the west side of 
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the west entrance to the easternmost mobile home park. Ponding of runoff for storms greater than 

the 10-year event will occur on the north side of McKellips Road at both of the mobile home park 

entrances. When the ponding reaches sufficient depth at the low points, runoff will cross to the 

south side of McKellips Road and be conveyed to Granite Reef Wash by a proposed box culvert 

system (see Figs. 2 and 3) that is capable of carrying the calculated 100-year runoff from the mobile 

home parks and roadway while not exceeding the required 8-inch maximum depth above lowest 

gutter elevation (Scottsdale criteria) at the west mobile home park and not exceeding the required 

6-inch maximum flow depth over centerline of road (Flood Control District of Maricopa County 

criteria) at the east mobile home park. The box culvert systems on the south side of McKellips on 

the east, and west sides of Granite Reef Wash will convey the runoff flows into the Wash. Box 

culverts were designed so access to both sides of the wash from McKellips Road can be obtained and 

access to the private irrigation will be provided. The ponding on the north side of McKellips Road 

will be drained by the catch basins when storms greater than a 10-year design frequency have 

sufficiently subsided - 
- -  - . s t  finished floor eleva- west mobile home 

w a a . G w  high water elevation is more than I A. below the lowest finished floor par IS 

elevation. At the east mobile home oark the ponding will reach an elevation of about 1 - = 
W 

m 

-- side the park. The 

le home park is 1188.5; thus the new high water 

7 floor elevation. The limits of the ponding 
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DESIGN ASSUMPTIONS AND COMPUTER SOFIWARE UTILIZED 

4.1 Design ~ S S U ~ D ~ ~ O ~ S  

A. Manning's "n" values 

1. Overbank (ground): 

2. Overbank (asphalt): 

3. Existing Channel: 

4. New Channel: 

5. Box Culvert: 

6. Pipe Culverts: 

Coefficients 

1. Headwall Entrance (Box): 0.20 

2. Headwall Entrance (Pipe): 0.50 

3. Weir (Roadway & Wall): 3.00 

4. Rational Formula (C) for Existing Non-Paved Roadway Areas: 0.30 

5. Rational Formula (C) for Existing Desert Landscaped Areas in MH Parks: 0.35 

6. Rational Formula (C) for Roadway Areas: 0.95 

7. Rational Formula (C) for Park Area: 0.10 

Calculation Factors 

1. For MCUHP-1 and HEC-1 

a. Initial Loss (STRL) (for "C" soil group)= IA + IL = 0.068 + 0.50 = 0.568 

b. Uniform Loss Rate (CNSTL) (for "C" soil group, normal conditions): 

s. Runoff Coefficient RTIMP = Roof area reduced by 25% to account for runoff 
from roofs falling on non-paved areas first, prior 
to running off to paved areas. All paved areas 
included appear to be hydraulically connected. 
West Side = 52 
East side = 56 
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C. Calculation Factors - Continued 

d. Point Rainfall Depth (6-hour precipitation): 

1. 5-year: 1.6 inches 

10-year: 1.95 inches 

2. 100-year: 3.2 inches 

e. Urban Watershed 

4.2 C o m ~ u t e r  Software Utilized 

Software 
Purpose 

[to determine) 

Output 
Location 

( A ~ ~ e n d i x )  

MCUHP-I 10- and 100-Year Storm Runoff B 
and HEC-I for MHPs 

100-Year Storm Runoff effects C 
on Granite Reef Wash 

HY-8 Water Surface Elevations of ' D 
of 100-Year Runoff from 
MHPs and Roadway 

THYSYS Capacity of Inlets and Hydraulic E 
Grade Line of Storm Drain System 
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ESTIMATION OF STORM WATER RUNOFF FLOWS 

5.1 Methodologv Used to Estimate the Runoff 

A. For Granite Reef Wash, the latest revised version of the Flood Insurance Study for Maricopa 

County, September 4, 1991, that was prepared for the Federal Emergency Management 

Agency (FEMA) was used to obtain the 100-year runoff flow. 

B. For the 10- and 100-year flows to McKellips Road from the roadway areas, the Rational 

Method (see Appendix 'A') presented by the Flood Control District of Maricopa County in 

their Hydrologic Design Manual was used due to the small contributing areas. The rainfall 

intensity is based on Fig. 3.2 - Rainfall Intensity - Duration - Frequency Relation Chart. The 

Flood Control District's MCUHP-1 Method and HEC-1 will be used for the mobile home 

parks (10- and 100-year design frequency). The initial loss plus uniform loss rate method for 

hydrologic soil group "C" (the soil group is "B' for these areas, but "Cn will beused due 

to extensive roof and pavement areas), and an urban hydrograph will be used. 

5.2 Runoff To Granite Reef Wash 

From the September 4, 1991 n at the well site 

approximately 1300' north of hlLAGllips. There is a retaining wall on the e-L side of the Granite 

Reef Wash channel, with a low point elevation of 1196.06 that is about 0.5' below the existing 

ground elevation over the top of the existing box culvert at the well s( 

diverted by the weir wy 
- D 

Cr aorth of the Shadow Mountain Village mobile 

home park to Pima Road, and south along Pima Road. Using the Corps of Engineers' HEC-2 

program with split flow option, it is estimates iown the 

Granite Reef Wash channel if the existing box culvert is removed (an assumed future condition) with 

the remaining 57 cfs flowing easterly down the forementioned alley 

&. NO attempt was made to 

model the existing box and channel at the well site due to insufficient topographic data and funds. 

After the Pima-Outer Loop Freeway outfall channel is constructed east of Pima Road, the runoff 

from east of the freeway will effectively be removed from the Granite Reef Wash drainage area, and 

only the areas west of the new freeway will contribute. The FEMA report showing a 100-year 

runoff at 644 cfs at Pima Road would not enter Granite Reef Wash, but because of a significantly 

reduced Tc and almost fully developed urban contributing areas, it is assumed that the 100-year 
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The proposed channel south of the removed well site box culvert would need to be enlarged in order 

to convey this tlow within the channel banks. An extensive hydrologic study of the area north of 

the well site should be conducted if the box is to be removed to determine the actual 100-year storm 

runoff to the well site area. There is a large amount of retention as well as block walls around 

properties that would not contribute that needs to be included in the calculations. 

5.3 Runoff to McKellips Road 

Eight separate areas - two larger developed areas (mobile home parks) and six smaller roadway areas - 
were identified as contributing areas (see Figs. 2 and 3). The 10- and 100-year runoff flows for each 

area are shown below. 

TABLE 5.3 
ANALYSIS OF DRAINAGE AREAS 

Drain 
Dra in Area Length Slope C' Tc (rnir02 i ( in/hr)  Q = C ~ A '  
Area (AC.) ( m i . )  ( f t j rn i . )  CA 10-yr 100-vr 10-vr 100-vr 10-vr 100-vr 

Westside GRW: 
1 1.76 0.292 8.5 

2 1.32 0.201 8.5 

3 27.20 0.341 17.0 

Eastside GRW: 
8 38.43 0.297 15.5 

1 Conposite Calculat ion Sheets, Appendix F 
2 See Tc, i B Q Calculat ion Sheets, Appendix F 
3 Based on FCDMC1s Hydrologic Design Manual - MCUHP-1: 6-hour storm + HEC-1, Appendix B 
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5.4 Runoffs from Individual Drainage Areas 

The following table summarizes the calculated runoffs from the individual drainage areas for both the 

10- and 100-year storm frequencies. 

TABLE 5.4 

SUMMARY OF RUNOFF FLOWS 

Drain Stormuater Runoff 
Area 10-year 100-year 

Westside GRW: 

1 2.6 4.6 

2 3.7 6.4 

3 59 118 

4 0.3 0.7 

5 1.5 2.5 

6 1 .8  3.0 

7 0.6 0.9 

Eastside GRW: 

8 

9 

10 

11 

12 

13 

14 

15 
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5.5 Total Runoff at each Ponding Area 

The following table summarizes the drainage areas to show the total runoff at each ponding area on the 

north side and to show the total runoff to concentration points on the south side of McKellips. 

TABLE 5.5 

SUMMATION OF COMBINED SUB AREAS 

Combined Sub Areas Sunnation o f  9 ' s  
10-year 100-year 

A2 - A5 (a U. MHP entrance) 64.5' 126.4' 

A1 - A6 (@ W. end d i t c h  U. of GRU) 67.6' 136.2 

A1 - A7 (3 Sta. 19+40) 69.2' 137.1 

88 - 010, 814 - 815 (@ E. MHP entrance) 

88 - B l l ,  83 - 815 (a E. end d i t c h  E. of GRU) 

B8 - 015 (@ Sta. 20+77) 107.9' 201.9 

1. From THYSYS (see Appendix E) 3. a TC = 13.0 8 i = 6.5 
2. a T C  = 14.0 & i = 6.1 

5.6 HEC-2 Data 

The following table summarizes the data computed using the HEC-2 program. 

TABLE 5.6 
S m r y  of HEC-2 Computations (Appendix "BW) 

Descrio. o f  Location DrngAreas Calc. Calc. Water Vel.' - - v -  - 

Corrwtation of Area 1n;olved 9100 c fs  Surface Elev. ( fps) Remarks 

Exis t ing Granite Reef Uash Contr ibut ing 1360 
Condition: Sta. 20+00 Areas from 
(no imprv.) M/L of North 1160 

McKellips Road 

Proposed Granite Reef Uash Contr ibut ing 1360 i.1 
Condition: Sta. 20+67 Areas from 
Box Cutvert Upstrm Hdwl North 1160 
and Improved of New B o i  
Channel 
(38l bottom) 
t o  south 

r Exist.  Lowest FF elevs. i n  UH 
- parks are 88.2 and 88.5 (U 8 

E, respectively); thus, MH parks 
are i n  jeopardy. 

The low p o i n t e C / L  McKellips 
are 11186.8 i n  f ron t  of the east 
MH park and 1187.2 i n  f ron t  of 
west MH park. Thus, the new 
100-year f l ood  etev. from 
Granite Reef Uash i s  Less 
than the lowest po in t  a t  the 
center l ine o f  McKellips.. The 116" 

13'" -'- ..:I I :A 

a t  the 
? 14 

OX. Tn4 

Top Irr. Di tch = 88.08 

1. Channel Veloc i ty  i s  Veloc i ty  a t  Stat ion 19+00. 
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6. DESIGN OF CATCH BASINS AND STORM DRAIN SYSTEMS FOR McKELLIPS ROAD 

6.1 West Mobile Home Park Area (approximately Sta. 15+30) 

A. For 10-year storm runoff from roadway, plus mobile home park, 

at least one (1) dry lane of traff~c flow in each direction is required. 

Use middle 12' for traffic 34' - 12' = 22' 

available from curb edge: 22 x 1.50% = 0.33' m a .  d 

= 87.06 m a .  water surface elevation 

1. North side of McKellips: 

Q,, = 64.5 cfs (see page 12, D.A. #2 - 5) 

a. Drop Inlets @ Mobile Home Park Entrance 

Use C.O.P. Type "N" (13 - Type 2 grates) 

Q,, = 62.7 cfs (see Page 11, D.A. #2 + #3) 
d = 87.06 - 86.00 = 0.46' sump 

Clear opening area of grates = 4.25sf x 13 = 55.2 sq. ft. (THYSYS will reduce 

by 0.5 for sump condiditon) 

Q.,. = from THYSYS = 105.0 cfs > 64.5 cfs .'. OK 

b. Use double opening (front and back) catch basin on east side of mobile home park 

entrance. 

The-catch basin will be in a sump = 87.06 - 86.74 + 2" = 0.49' 

Q,, = 1.5 cfs (see Page 11, D.A. #5) 

Use C.O.P. 1568, Type L (I4 + I5), Length = 8.0' 

For street side: 

QL = from THYSYS = 6.7 (inlety length reduces by 0.5 for FR) > 1.5 cfs .'. OK 

For back of sidewalk (Q,, = 0.3 cfs, see Page 11, D.A. #4) 

Sump = 0.49', QL is same as above 

Q.,. = 4.4 cfs > 0.3 cfs .'. OK 

c. Total North Side: Q, = 116.1 cfs > 64.5 cfs .'. OK 
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2. South Side of McKellips Road: 

a. Sta. 15+30: Junction Structure w/ Grate (ADOT C-15.90) 

Q,, = 3.1 cfs (see Page 11, D.A. #1 + 6) 

Sump = 112 elevation difference of grate = 0.6 x 0.5 = 0.3' 

Q, = from THYSYS = 9.5 cfs > 3.1 cfs .'. OK 

b. Sta. 19+40: Junction Structure w/ Grate (ADOT C-15.90) 

Q,, = 0.6 cfs (see Page 11, D.A. #7) 

Sump = 0.3' (sam'e as above) 

Q, = from THYSYS = 9.5 cfs > 0.6 cfs .'. OK 

B. Design of Storm Drain System 

1. Use THYSYS (see Pgs. E2-4). The head loss at each junction is calculated by hand 

(see Pages G-1 and G-2 and included as input into THYSYS. 

2. Summary of Pipe & Box Sizes: 

a. from Type 'L' to Type 'N: 18" pipe 

b. from Type 'N' to Junction Structure (@ Sta. 15+30): Three 36" pipes 

c. from Junction Structure (@ Sta. 15+30) to Granite Reef Wash 

One 8' x 3' box 

6.2 East Mobile Home Park Area 

A. For 10-year storm runoff from roadway plus mobile home park: 

For one (L) dry lane condition: 

22' @ 1.5% = 0.33' max. d = 86.65 ' max. water surface elevation 

1. North Side of McKellips: 

Q,, = 103.8 cfs (see Page 12, D.A. #8 - 10, 14 & 15) 

a. Drop Inlet 08) @ Mobile Home Park Entrance 

Q,, = 99.2 cfs: See page 11, D.A. #8 + 15) 

Use C.O.P. Type 'N' (13 - Type 2 grates) (use .50 reduction factor F,J 

d = 86.65 - 86.00 = 0.65' 

Q.,. = from THYSYS = 125.0 cfs > 99.2 cfs .'. OK 
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b. Use double opening (front & back) catch basin on west side of mobile 

home park entrance. 

The catch basin will be in a sump = 86.65 - 86.33 + 2" = 0.49' 

Q,, = 1.7 cfs (see Page 11, D.A. #lo) 

Use C.O.P. 1568, Type 'L' (I10 + 19) 

for street side: 010) 

Q.,. = from THYSYS = 6.7 cfs > 1.7 cfs .'. OK 

for back of sidewalk (Q,, = 0.9 cfs: see Page 11, D.A. #9) 09) 

sump = 0.49' 

Q.,. = same as above, 4.4 cfs > 0.9 cfs .'. OK 

c. Type 'F' on E. side of W. entrance to E. Mobile Home Park, use 0.25 F, due to 

being the first catch basin in an earthen roadside swale where dirt and debris can 

accumulate. n 

Q,, = 2.5 cfs: see page 11, D.A. #14 

sump = 86.65 - 85.80 = 0.85' 

Clear opening area of grate = 5.44 sq. ft. (THYSYS will reduce by 0.5 forsump 

condition) 

Q.,, = from THYSYS = 14.1 cfs x 95 (for F, = 7.0 cfs > 2.5 cfs .'. OK - - 

d. Total Q, @ dry lane condition elev. = 143.1 cfs > 103.8 cfs .'. OK 

2. South sIde of McKellips: 

a. Sta. 25+20: Junction Structure w/ Grate (ADOT C-15.90) 

Q,, = 3.6 cfs (see Page 11, D.A. #11 + #13) 

Sump = 112 elevation difference of grate = 0.5 x 0.6' = 0.3' 

Q, = from THYSYS = 19.1 cfs 3.6 cfs .'. OK 

b. Sta. 20+77: Junction Structure w/ Grate (ADOT C-15.90) 

Q,, = 0.5 cfs (see Page 11, D.A. #12) 

Sump = 0.31 

Q, = from THYSYS = 19.1 cfs > 0.5 cfs .'. OK 
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B. Design of Storm Drain System 

1. Use THYSYS (see Pages E5-7). The head loss at each junction is calculated by hand 

(see Pages G-3 and G-4) and included as input into THYSYS. 

2. Summary of Pipe Sizes 

a. From Type 'L' to Type 'N': 18" pipe 

b. From Type 'F' to Type 'N': 18" pipe 

c. From Type 'N' to Junction Structure (@ Sta. 25+20): Four 36" pipes 

d. From Junction Structure (@ Sta. 25+20) 

to Granite Reef Wash: One 8'x 3' box culvert. 

6.3 Table 6.3 following, summarizes the THYSYS computer calculations for the 10-year 

storm frequency. 
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7. STORM DRAIN SYSTEMS, ROADSIDE DRAINAGE DITCHES - EAST AND WEST OF 

GRANITE REEF WASH 

7.1 Determine the 100-year storm runoff water surface by using HY-8 (Appendix D) to compute the 

flow in the storm drain pipe, and the overtopping elevation of the remaining flow. The 

overtopping profile will be of ground above the pipes or box (from McKellips centerline to new 

right-of-way line (east side), or top of relocated irrigation ditch (west side). 

A. For West Side of Granite Reef Wash (GRW): 

1. From Sta. 19 +40 to GRW 

s- 4 
@/$ 

g'e' 
PCA N 

8 ' s  3' 
8' 

The 100-year runoff water surface elevation in GRW is about 1183.07 for a Tc of about 

30 minutes. 

Use HY-8 with Q,, = 137.1, and treat the junction structure as a straight headwall. 

The results are summarized in Table 7.1, from HY-8 (Appendix D). 

2. From Sta. 15+30 
z- 

to Sta. 19 

I 
'3 5-73. 15+30 

A-A 

PCA N 

INCA Engineers, Inc. 



The 100-year flow is 136.2 cfs, and the elevation = 1186.35 from HY-8. 

The results are summarized in Table 7.1, from HY-8. 

B. For East Side of Granite Reef Wash (GRW) 

1 .  From Sta. 20+77 to GRW 

L Z  p/* I 

PLA N 

The 100-year flow is 201.9 cfs. The QlOO water surface elevation in Granite Reef Wash 

channel is 1 183.07. 

The results are summarized in table 7.1, from HY-8 (Ap~endix D). 

2. From Sta. 25+20 to Sta. 20+77 

A - A  

- .. 
The 100-year flow is 201.1 cfs @ elevation =1186.50 from HY-8. 

The results from HY-8 are summarized in Table 7.1. 
, , 

i i 
I 
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7.2 The following table summarizes the 100-year flows in the boxes and ditch above the boxes, and 

the water surface elevations for the 100-year storm runoff (computed using HY-8, Appendix D): 

Table 7.1 
S m r y  o f  100-Year Flow Elevations f o r  South Side o f  McKelLips Road 

storm Water Depth Lowest pt. Depth 
Water FLpws Surf ace Lowest above of top o f  above 

(cfs) Elevat ion top of top o f  bank south Low point  
Di tch ‘hw Qp- QA,,, Qmo Rd. ELev. Rd. ( f t )  of box Rd. ( f t )  

West o f  Granite Reef Wash 
Sta. 19+40Rt t o  GRW 137 137 1185.57 1187.24 -1.67 1186.92~ -0.32 
Sta. 15+30Rt t o  19+40Rt 136 136 1186.35 -0.89 
Sta. 15+07Lt t o  15+30Rt 126 116 10 1187.35 +0.11 

East o f  Granite Reef Wash 
Sta. 25+2ORt t o  GRW 202 177 25 1186.50 1186.83 -0.33 1187.73~ 0.90 
Sta. 25+45Lt t o  25+20Rt 193 120 73 1187.13 +0.30 

1 From Page 12, Table 5.5. 
2 A t  new south r ight-of-way Line a t  Sta. 20+00. 
3 At new south r ight-of-way Line a t  Sta. 24+00. 

As shown in Table 7.1, the depth above the lowest top of road elevation is about 1'15" on the west side of 

Granite Reef Wash, and about 3%" on the east side. The peak flows have a short time span and then 

decrease rapidly according to the hydrographs from the HEC-1 computations (Appendix B). The peak 

flows will be reduced in half within a 15 minute period after peaking. 

The highest elevation that should possibly occur in any storm would be based on the lowest points south 

of the boxes. These points are shown in Table 7.1, and should not adversely affect the lowest mobile home 

park floor elevations of 1188.2 on the west and 1188.5 on the east. 

INCA Engineers, Inc. 



8. DETERMINE THE OVERTOPPING ELEVATION OF McKELLIPS ROAD FOR THE 

FLOWS FROM THE MOBILE HOME PARKS 

The proposed sag vertical curve alignment of McKellips will act as a broad- 

meter water over the centerline of the roadway. The weir equati 

determine the overtopping flow. The following table shows the depth 

the roadway: 

ngth of weir and Q over 

WEST MH PARK EAST MH PARK 
Length Overtopping Length Overtopping - . . 

D e ~ t h  of weir 0 (cfs) of Weir 0 (cfs) 

t 

,,, from MHPs: 

From the above table, it can be concluded by intrapolation that if the designed storm drain system 

on the north side of McKellips failed completely, the Q,, runoff flows from the roadway and 

mobile home parks would overtop the low points of McKetlips Road by less than 4.8" on the west 

side and 4.1" on the east side, which are less than the 6" maximum allowed. 

INCA Engineers, Inc. 



9. DETERhlINE THE AMOUNT THAT WILL BE CONVEYED BY THE 

CATCH BASINS AND STORM DRAIN PIPES UNDER McKELLIPS, 

AND THE AMOUNT THAT OVERTOPS McKELLIPS 

At the overtopping elevations, the catch basins are capable of accepting much more storm water 

than the storm drain pipes are capable of conveying, because they are limited by the backwater 

effects of the 100-year flows in the ditches. The capacities of the pipes will be determined by 

using HY-8 and the 100-year water surface elevations to arrive at the same elevation as the 

overtopping elevation. By interpolation, a determination will be made to arrive at an elevation 

that the summation of the pipe flows and the overtopping flow will equal the total flow from the 

mobile home parks. The water surface elevations in the ditches are 1186.08 for the west side, 

and 1185.92 for the east side. The following table summarizes the results. 

West Mobile East Mobile 
Home Park Home Park 

Over- S.D. Over- S.D. 
D e ~ t h  Elev. tonping Pines Total Elev. touping P i ~ e s  Total 

The 100-year stormwater flow overtopping of the centerline of the roadway be the flows from 
the mobile home parks is about 3" at the west mobile home park, and 4" at the east mobile home 
park. 

INCA Engineers, Inc. 
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Rational Method 

3.1 General 

The btional %lethod was originally developed to estimate runoff from small areas 
and its use should be generally limited to those conditions. For the purposes of this 
manual, its use should be limited to areas of up to 160 acres. Ln such cases the peak 
discharge and the volume of runoff from rainfall events up to and including the 
100-year, 2-hour duration storm falling within the boundaries of the proposed 
devslopment are to be retained. If the development involves channel routing, the 
~rocedwes given in Chapters 4 through 6 should be used,since the peak generated 
by the iiotional Method cannot be directly routed. 

3.2 Rational Equation 
The Rational Equation relates rainfall intensity, a mnoff coefficient and the water- 
shed size to the generated peak discharge. The following shows this relationship: 

where 

Q = the runoff (cfs) from a given area. 

C = a coefficient relating the runoff to rainfall. 

i = average rainfall in tensity (inches/ hour), lasting for a Tc. 

Tc = the time of concentration (hours). 

A = drainage area (acres). 

The Rational Equation b hsed on the concept that the application of a steady, 
uniform rain€all intensity will produce a peak discharge at such a time when all 
points of the watershed arecontributing to the outflow at the point of design. Such 
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a condition is met when the elapsed time is equal to the time of concentration, Tc, 
whch  is defined to be the floodwave travel time from the most remote part of the 
watershed to the point of design. The time of concentration should be computed by 
applying the following equation developed by Papadakis and Kazan (1987): 

where 

Tc = time of concentration in hours 

L = length of the longest flow path in miles 

Kb = watershed resistance coefficient (see Figure 3.1, or Table 3.1) 

S = water course slope in feet/mile 

i = rainfall intensity in inches/hou' 

*It should be noted that i is the "rainfail excess intensity as originally 
developed. However, when used iii the Rational Equation, rainfall inten- 
sity and rainfall excess ixteensw provide similar values because of the 
hydrologic characteristics of small, urban watersheds which result in . 
minimal ramfall loss. This is because of the extent of imperviousness as- 
sociated with urban watersheds and the fact that the time of concentra- 
ticn is usually very short. 

Table 3.1 
Equation for Estlmatlng .Kb in the Tc Equation 

Kb=mlogA+b  
Where A Is drainage area, in acres 

Very rough andlor dense vegetation 
(mountains) I -OSo3O 

Land Classification 
(1 ) 

Urban 
Bare or nearly bare ground 

(bare, agricultural land, desert rangeland) 
Rough andtor moderate vegetation 

(hillslopes, alluvial fan) 

Equation Parameters 

- 0.01 375 

- 0.025 

rn 
(2) 

- 0.00625 
0.08 

0.1 5 

b 
(3) 
0.04 
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3.4 Limitations 
Application of the Rahonal Method is appropriate for small watershds. This is 
based on the assumption that the ramfall intensity is to be urufomly distributed 
over the drainage area at a uniform rate lasting for the duration of the storm. 

3.5 Application 
The Rational Method can be used to calculate the generated peak discharge and 
runoff volume for small drainage areas. 

3.5.1 Peak Discharge Calculation 
1. Determine the area within the development boundaries. 

2. Select the runoff coefficient, C from Table 3.2 

3. Calculate time of concentration (see example 4).Thisis to bedone by an iterative 
process. Select a duration from the I-D-F curves, Figure 3.2. This value should 
not be longer than two hours and normally it wiU be less than an hour. 
3etermine the riuximum rainfall intensity indicated on the I-D-F m e  for a 
frecyncy that indudss :he 100-year. The intensity value of the correspondhg - .  I c lri G-.e above is fcr the Phoenix Metro area. Use ip in the following equation 

for estirrating i for other areas: 

where 

i = the desired intensity for a given duration and frequency. 

ip = the intensity for the Phoenix Metro area. 

6 P 10 .= the 10-year, &hour precipitation depth at the point of interest. 
(Can be read from Figure 2.4.) 

4. Use the adjusted intensity in Equation 3.2 to calculate time of concentration. 
Repeat this process until the selected and computed Tc values are reasonably 
dose. For more details see Example 4. 

5. Determine peak discharge (Q) by using the above value of i in Equation 3.1. 
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Ratlonal Method 

' 3.5.2 Volume Calculations 
Volume calculation should be done by applying the following equation: 

where 

V = Calculated volume in acre-feet 

C = Runoff coefficient horn Table 3.2 

P = Rainfall depth in inches 

A = Drainage area in acres 

In the case of volume calcula5ons for retentioddetention design, P equals the 
100-vear, 2-hour depth, ir. inches, from Section 2.4. 

Table 3.2 
C Coefficlents for Use wlth the Ratlonal Formula 

Streets 
1 

Asphaltic 0.70 - 0.95 
Concrete 0.80 - 0.95 1 
Gravel roadways 8 shoulders 0.40 - 0.60 

Irdustrial Areas 
Flat commercial (about %go impervious) 0.80 
Heavy 0.60 - 0.90 
tight 0.50 - 0.80 

Business Areas 
Downtswn 0.70 - 0.95 
Neighborhood 0.50 - 0.70 

Residential Areas 
Lawns - fiat 0.05 - 0.1 5 

- steep 0.15 - 0.35 
Suburban 0.25 - 0.40 
Single family 0.30 - 0.50 
Multi - unit 0.40 - 0.60 
Apartment 0.50 - 0.70 

Parks, Cemeteries 0.10 - 0.25 
Playgrounds 0.20 - 0.30 
Agricultural Areas 0.10 - 0.20 
Bare ground 0.20 - 0.30 
Undeveloped Desert 0.30 - 0.40 
Mountain Terrain (slopes > 10 percent) 0.60 - 0.80 . 
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FLOOD HYDROGRAPH PACKAGE (HEC-1 )  
t SEPTEMBER 1990 t 

t VERSION 4 .0  t 

t T 

* RUN DATE 03/13/1992 TIME 06:51:24 
C T 

**t**.~tt*tt.*****t*************..**.** 

t 

* U.S. ARMY CORPS OF ENGINEERS * 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET t 

t DAVIS,  CAL IFORNIA  9 5 6 1 6  t 

t (916) 756-1106 t 

t 1. 

x x xxxxxxx xmxx X 
X X X  X x XX 
X X X  X X 
XXXXXXX XXXX X XXXXX X 
X X X  X X 
X X X  X X X 
X X XXXXXXX XXXXX Xxx  

T H I S  PROGRAM REPLACES ALL  PREVIOUS VERSIONS OF HEC-1 KNOWN AS HECl  ( JAN T J ) ,  HEClGS, HEClDB, AND H E C l W .  

THE D E F I N I T I O N S  OF VARIABLES -RT lMP-  AND -RT IOR-  HAVE CHANGED F R O l  THOSE USED U l T H  THE 1 9 n - S T Y L E  INPUT STRUCTURE. 
THE D E F I N I T I O N  OF -AMSKK- ON RM-CARD UAS CHANGED U I T H  REVIS IONS DATED 2 8  SEP 81. T H I S  I S  THE FORTRAN77 VERSION 
NEU OPTIONS: D M B R E A K  OUTFLOW SUBMERGENCE , SINGLE EVENT DAMAGE CALCULATIW,  D S S : M I T E  STAGE FREQUEMCY,. 
DSS:READ T I M E  SERIES AT DESIRED CALCULATIOY INTERVAL LOSS RATE:GREEN AND W T  I N F I L T R A T I O Y  
K INEMATIC UAVE: NEU F I N I T E  DIFFERENCE ALGORITHM 



HEC-1 INPUT PAGE 1 

I D  Uest Trai ler  Park 10-Yr., 6 Hr. S t o r m  Rmoff using MCUHP1 
I T  3 121 
1 0  5 2 

5 8 - 3  
SUB-BASIN SB-3  

.043 
15 

1.899 
.OOO .008 .016 .025 .033 .041 .050 .058 .066 .074 
.087 .OW . I18 . I38 .216 .377 .854 .911 .931 .950 
.962 .972 .983 .W1 1.000 
.568 . I50 52.000 
.300 .249 

0 5 16 30 65 77 84 90 94 97 
100 



t 

FLOQ) HYDROGRAPH PACKAGE (HEC-1 )  
t SEPTEMBER 1 W O  t 

t V E R S I W  4.0 t 

t t 

RUN DATE 03/13/1W2 T I M E  06:48:00 
I t 

t t*t t t*t t t .* t*** .+ttt t t t t t**t tT*+*ttt t***  

V e s t  T r a i l e r  P a r k  10-Yr . ,  6 H r .  S t o r m  R m f f  wing MCUHPl 

O U T W T  CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I PLOT 2 PLOT CONTROL 
QSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH T I M E  DATA 
NMIN 3 MINUTES IN CCUWTATION INTERVAL 

I D A T E  1 0 STARTING DATE 
I T I M E  0 0 0 0  STARTING TIME 

NQ 1 2 1  .NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDT I ME 0 6 0 0  ENDING TIME 
I CENT 1 9  CENTURY MARK 

COnPUTATION INTERVAL .05 HOURS 
TOTAL T I M E  BASE 6.00 HOURS 

E n c L I s n  UNITS 
DRAINAGE AREA SQUARE M I L E S  
P R E C I P I T A T I O N  DEPTH INCHES 
LENGTH, ELEVATION FEET 

F L W  CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE- FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

t 9 

U.S. ARMY CORPS OF EnGINEERS 9 

HYDROLOGIC ENGINEERING CENTER 
609 SECOND STREET t 

T DAVIS, CAL IFORNIA  9 5 6 1 6  
(916) 7 5 6 - 1 1 0 4  t 

t 



STATION 58-3 

.oo 
IAHRMN PER 
loo00 10- 

60. 0. 0. 0. 0. 0. 0. 
( L )  P R E C I P ,  ( X I  EXCESS 

.OO . 00 .20 .15 .10 .05 .OO 



10257 60.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10300 61.0....... 
10303 62. 0 
10306 63. 0 
losop 64.0 
10312 65. 0 
10315 66. 0 
10318 67. 0 
10321 68. 0 
10324 69. 0 
10327 m. o . 
10330 71...0......... . . . . . . . . . . . . . . . . . . . . . . . . .  
10333 n. o . 
10336 73. 0 . 
10339 74. 0 .  
10312 75. 0 
10315 76. . O  
10x8 77. . 0 .  
10351 78. .O 
10354 79. - .  0 
10357 80. 0 

. . . . . . . . . . . . . . . . . . .  10400 8 ? . . . . . .  O............ 
10403 82. . 0 .  
10406 8. 0. 
10409 84. 0 .  
10412 85. .O 
10415 86. . 0 .  
10418 87. 0 
10421 88. . O .  
10424 89. 0 
10427 90. . O .  

. . . . . . . . .  10430 91.. O . . . . . . . . . . . . . . . . . . . . . . . . . .  

10433 92. 0 .  
10436 93. . O .  
10439 94. 0 
1 w 2  95. .O . , 

10445 W. 0. 
10448 97. 0 .  
10451 98. 0 .  
10454 99. 0 . 
10457 100. 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 10500 101. 0 
10503 102. 0 . 
10506 103. 0 
10509 104. 0 
10512 105. 0 c 

lOSI5 106. 0 
10518 107. 0 . . 
10521 108. 0 
10524 109.0 
10527 110.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10530 111.0. 
10533 112.0 
10536 113.0 
10539 114.0 
10542 115.0 
10545 116.0 
10548 117.0 
10551 118.0 
105% 119.0 
10557 120.0 

. .  .X.  . 
LX. 
LX. 
LX. 
LX.  
LX. 

LLLXXX. 
LLLXXX. 
LLLXXX. 
LLLXXX. 

. . . . . . . . . . . . . . .  LLLXXX. 
LLLLLLXXXXXX. 
LLLLLLXXXXXX. 
LLLXXXXXXXXX. 
XXXXXXXXXXXX. 
XXXXXXXXXXXX. 

LXXXXXXXXXXXxXXXXxXXXXXXXXXXXXXXXXX. 
LXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX. 
LXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX. 
LXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX. 

LXXXxxXXxXXXXXXxXXXXXXXXXXXXXXXXXXX. 
. LXXXXX. 
. LXXXXX. 
. LXXXXX. . LXXXXX. 
. LXXXXX. 

LX. 
LX. 
LX. 
LX. . . . . . . . . . . . . . . . . . . . . . .  LX. 

X. 
X. 
X. 
X. 
X. 
1. 
L.  
L. 
L. 



RUNOFF SUMMARY 
FLOW I N  CUBIC FEET PER SECOND 

T I M E  I N  H W R S ,  AREA I Y  SWARE M I L E S  

PEAK T IME OF AVERAGE FLOU FOR e U X I l C W  PERIOD B A S I N  MAXII IJ I I  T IME OF 

OPERAT I ON STATION FLW PEAK 6-HOUR ZC-HOUR 72-HOUR AREA STAGE MAX STAGE 

"* NORMAL END OF HEC-1 *** 



LINE 

I D  UeSt Trailer Park 100-Year, 6 Hr. Storn R w f f  using W H P l  
IT 3 121 
I0 5 2 

SB-3 
SUB-BASIN 58-3 
.043 
15 

3.198 
.000 .008 .016 .O25 .033 
.087 .OW .I18 .I38 .216 
.962 .972 .983 .W1 1.000 
.568 .I50 52.000 
.233 .I88 

0 5 16 . 3 0  65 
100 

PACE 1 



*. t~tt*.*~....*~tt.t**tttt**t***t.******* 

1 t 

FLOOD HYDROGRAPH PACKAGE (HEC-1 )  
r SEPTEMBER 1990 

VERSION 4.0 
t 

RUN DATE 03/13/iw2 T I M E  06:49:33 
a 

.t***t.t********t**t**tt*t***ttt****t**** 

V e s t  T r a i l e r  P a r k  1 0 0 - Y e a r ,  6 H r .  S t o r m  R w f f  using MCUHPI 

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
I P L O T  2 PLOT CONTROL 
aSCAL 0. HYDROCRAPH PLOT SCALE 

HYDROCRAPH T IME DATA 
NMIN 3 MINUTES I N  CWPUTATION INTERVAL 

I D A T E  1 0 STARTING DATE 
I T I M E  0 0 0 0  STARTING T I M E  

NO 1 2 1  NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIME 0 6 0 0  ENDING T I M E  
1 CEY T 1 9  CENTURY MARK 

CCUPUTATION INTERVAL .05 H W R S  
TOTAL T I M E  BASE 6.00 W S  

ENGLISH U N I T S  
DRAINAGE AREA SQUARE M I L E S  
P R E C I P I T A T I O N  DEPTH INCHES 
LENGTH, ELEVATION FEET 

FLOU CUBIC FEET PER SECOND 
STORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

**t**tttt*..******************.*.***..* 

t * 

* U.S. ARMY CORPS OF ENGINEERS * 
HYDROLOGIC ENGINEERING CENTER * 

609 SECOND STREET t 

DAVIS, CAL IFORNIA  9 5 6 1 6  

* (9161 756-1 1 0 4  * 
t t 

**t**t*t**N*t*tt**ttt*tttttttttt*ttttt 



.O .O .O .O .O 
IAHRMY PER 
10000 lo-.------- ------.-- -- - - - - - - -  ----""-."" 

100. 120. 0. 0. 0. 0. 0. 0. 
(L)  P R E C I P ,  ( X I  EXCESS 

.O .O .O .O .3 . .2 .1 .O 



60.0 X .  
6 1 . 0 . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  X.  

62. 0 X .  
63. 0 X.  

&. 0 x. 
65. 0 X .  
66. 0 X .  
67. 0 . LLXXX.  
68. 0 . LLXXX.  
69. 0 . LXXXX. 
70. 0 . . XXXXX. 
71. . .  O . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  XXXXX. 
72. 0 .  XXXXXXXXXX. 
73. 0 XXXXXXXXXX. 
74. . o .  XXXXXXXXXX. 
75. 0 .  XXXXXXXXXX. 

XXXXXXXXXX. 
.XXXXXXXXXXXXXXXXXXXXXXXXXXXXX. 
.XXXXXXXXXXXXXXXXXXXXXXXXXXXXX. 
.XXXXxxXXXXXXXXXXXXXxXXXXXXXXx. 
XXxxXXXXXXXXXXXXXXXXXXXXXXXXX. 
~ 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 ~ .  

. xxxxx. 

. xxxxx. 

. xxxxx. . xxxxx. 

. xxxxx. 



RUNOFF S W R Y  
F L W  I N  CUBIC FEET PER SECOND 

TIME I N  HOURS, AREA I N  W A R E  MILES 

PEAK TIME OF AVERAGE F L W  FOR M A X I M  P E R I W  BASIN llAXIlClCl TIME OF 

OPERAT I OW STAT IOU F L W  PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE M X  STAGE 

HYDROGRAPH AT SB-3 118 .  4.05 13. 13. 13.  .04 

*** NORMAL END OF HEC-1 *** 



LINE 

HEC-1 INPUT PAGE 1 

I D  East Trailer Park 10-Yr., 6 Hr. Stom R w f f  using lKXlHPl 
I T  3 121 
10 5 2 

SB-8 
SUB-BASIN $8-8 

.060 
15 

1.899 
.OOO .008 .016 .025 .033 .041 .050 . 
.087 .OW .I18 .I38 .216 .371 .8% . 
.962 .972 .983 .991 1.000 
.568 .I50 56.000 
.267 .I61 

0 5 16 30 65 77 84 
100 



.. ***t***********.*******ttt***tt***t**** 
f t 

FLOOO HYDROCRAPH PACKAGE (HEC-1 )  
SEPTEMBER 1990 

VERSION 4.0 
I 

* RUN DATE 03/13/1992 T I M E  06:43:00 * . 
**** **t********.***********t+t*********** 

E a s t  T r a i l e r  P a r k  10-Yr . ,  6 H r .  S t o r m  R u n o f f  using M W H P 1  

OUTPUT CONTROL VARIABLES 
IPRNT 5 PRINT CONTROL 
1 PLOT 2 PLOT CONTROL 
PSCAL 0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH T I M E  DATA 
NMIN 3 MINUTES I N  COMWTATION INTERVAL 
I DATE 1 0 STARTING DATE 
I T I M E  OD00 STARTING T I M E  

NP 1 2 1  NUMBER OF HYDROGRAPH ORDINATES 
NDDATE 1 0 ENDING DATE 
NDTIME 0600 ENDING T I M E  
I CENT 19 CENTURY MARK 

COMWTATION INTERVAL .05 HOURS 
TOTAL T I M E  BASE 6.00 HOURS 

ENGLISH U N I T S  
DRAINAGE AREA S W A R E  M I L E S  
P R E C I P I T A T I O N  DEPTH INCHES 
LENGTH, ELEVATION FEET 

F L W  CUBIC FEET PER SECOND 
STORAGE VOLUWE ACRE- FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER 

609 SECOND STREET * 
DAVIS, CAL IFORNIA  9 5 6 1 6  t 

1) (916) 7 5 6 - 1 1 0 1  t 

*************t****t**tttt**tt*t*t***t** 



STATION SB-8 

(0) OUTFLOV 

0. 20. 40. 60. 80. 100. 0. 0. 0. 0. 0. 0. 0. 
( L )  PRECIP, ( X I  EXCESS 

. 00 . 00 .oo .oo .oo .oo .oo .oo .20 .I5 .10 .05 .OO 

lAHRlUl PER - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  
10003 20 L. 
10006 30 L. 
10009 40 L. 

10012 50 L. 

10015 60 L. 

10018 70 L. 

10021 8.0 L. 

10024 9.0 L. 

10027 10.0 L. 

10030 11.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L .  
10033 12.0 L. 

10036 13.0 L. 

10039 14.0 L. 
10042 15.0 L. 
10045 16.0 L. 

10048 17.0 L. 
10051 18.0 L. 
10054 19.0 L. 

10057 20.0 L. 
10100 21.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L .  
10103 22.0 L. 

10106 23.0 . - L. 

10109 24.0 L. 

10112 25.0 L. 

10115 26.0 L. 

10118 27.0 L. 

10121 28.0 L. 

10124 29.0 • . 
L. 

10127 30.0 L. 

10130 31.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L .  
10133 32.0 L. 

10136 33.0 L. 
10139 34.0 L. 

10142 35.0 L. 
10145 36.0 L. 
10148 37.0 L. 
10151 38.0 L. 

10154 39.0 L. 

10157 40.0 L. 
10200 41.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L .  
10203 42.0 L. 

10206 43.0 L. 

10209 44.0 L. 

10212 45.0 L. 
10215 46.0 L. 

10218 47.0 X. 

10221 u . 0  X. 

10224 49.0 x. 
10227 50.0 X. 

10230 51.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . x .  
10233 52.0 X. 

10236 53.0 X. 

10239 51.0 X. 

10242 55.0 X. 

10245 56.0 X. 

10248 57.0 X. 

10251 58.0 X. 

102% 59.0 X. 



10257 60.0 x .  
10300 61.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X .  

10303 62.0 LX. 
10306 63.0 LX.  

10309 64.0 LX. 

10312 65. 0 . ' LX . 
10315 66. 0 LX. 
10318 67. 0 . LLLXXX. 

10321 68. 0 . LLLXXX. 

10324 69. 0 . LLLXXX. 

10327 m. o . . LLLXXX. 

10330 71 . .  O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L L L X X X .  
10333 n. o . LLLLLXXXXXXX. 

10336 73. 0 . LLLLLXXXXXXX. 

10339 74. 0 .  LLLXXXXXXXXX. 

10342 75. 0. XXXXXXXXXXXX. 

10345 76. .O XXXXXXXXXXXX. 

I O U 8  77. . O .  . LXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX. 
10351 78. .O . LXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX. 
10354 79. 0. . LXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX. 
10357 80. 0 .  . LXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  104m 81. 0 .~XxxxxxxxxXXXXXXXXXxXxxXXXxXXXXxXXX. 

10403 82. 0. . LXXXXX. 

10406 83. 0 .  . LXXXXX. 

10409 84. 0 . LXXXXX. 

10412 85. . 0 .  . LXXXXX. 

10415 86. 0 . LXXXXX. 

10418 87. . O .  LX. 

10421 88. 0 LX . 
10424 89. . 0 .  . ,. LX. 

10427 90. - 0  LX. 

10430 91 . . . . .  O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L X .  
10433 92. 0 .  X. 

10436 93. 0 . X. 

10439%. 0 . X. 

10442 95. 0 . X.  

10645 96. 0 X. 

10448 97. 0 X. 

10451 98. 0 X. 
10451 W. 0 • . X. 

10457 100. 0 X. 

10500101.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X .  
10503 102.0 L.  

10506 103.0 L.  
10509 104.0 L.  
10512 105.0 L.  
10515 106.0 L.  
10518 107.0 L.  
10521 108.0 . L.  

10524 109.0 L. 
10527 110.0 L. 
10530111.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L .  
10533 112.0' L.  
10536 113.0 L.  

10539 114.0 L.  
10542 115.0 L. 

10545 116.0 L. 

10548 117.0 L. 
10551 118.0 L. 

105% 119.0 . .  L. 

10557 120.0 L. 
---------.---------.-------- L.  



RUNOFF SUMMARY 
FLCU I N  CUBIC FEET PER SECOND 

T IME I N  HOURS, AREA I N  SOUARE M I L E S  

PEAK T I M E  OF AVERAGE FLCU FOR M A X I M  PERICU B A S I N  MAXIMUM TIME OF 

W E R A T  I O N  STATION F L W  PEAK 6-HOUR 24-HOUR 72-HOUR AREA STAGE MAX STAGE 

HYDROGRAPH AT S B - 8  98. 4 .05  10. 10.  10 .  .06 

*** NORlUL END OF HEC-1 *** 



HEC-I INPUT PAGE 1 

I D  East Tra i ter  Park 100-Yr., 6 Hr. Stom R w f f  ur iq WQIHPl 
I T  3 121 
I 0  5 2 

SB-8 
SUB-BASIN SB-8 
.OM 

15 
3.198 

.OOO .OM .016 .025 .033 .041 .050 .058 .OM .074 
-087 .OW . l l 8  .138 .216 .377 .83C -911 .931 .950 
.962 .972 .983 .W1 1.000 
.568 . I50 56.000 
.217 . I28 

0 5 16 30 65 TI 84 90 94 97 
100 



,**t*t*******t*********t**tt**t**tt****** 

t t 

FLOOD HYDROGRAPH PACKAGE (HEC-1 )  
t SEPTEMBER 1990 t 

t VERSION 4.0 t 

t t 

* RUN DATE 03/12/1992 T I M  G6:Sl:OS ' 
t t 

* t * t * t t t t t t t + t + + * t t t t t t t t t t t C t t t t t H ~ t t t +  

E a s t  T r a i l e r  P a r k  100 -Yr . ,  6 H r .  S t o r m  R u n o f f  using MCUHP1 

OUTPUT CONTROL VARIABLES 
1 PRY T 5 PRINT COYTROL 
1 PLOT 2 PLOT COYTROL 
P S U L  0. HYDROGRAPH PLOT SCALE 

HYDROGRAPH T IME DATA 
NMIN 3 MINUTES I N  CCUWTATION INTERVAL 

IOATE 1 0 STARTING DATE 
I T l M E  0 0 0 0  STARTING T I M E  

NP 1 2 1  NUMBER OF HYDROGRAPH ORDINATES 
NDOATE 1 0 ENDING DATE 
NDTIME 0600 ENDING T I M E  
I CENT 19 CENTURY MARK 

CCUPUTATION INTERVAL .05 HOURS 
TOTAL T IME BASE 6.00 W S  

ENGLISH U N I T S  
DRAINAGE AREA S U R E  M I L E S  
P R E C I P I T A T I O N  DEPTH INCHES 
LENGTH, ELEVATION FEET 
F L W  CUBIC FEET PER SEC- 
ST ORAGE VOLUME ACRE-FEET 
SURFACE AREA ACRES 
TEMPERATURE DEGREES FAHRENHEIT 

U.S. ARMY CORPS OF ENGINEERS 
HYDROLOGIC ENGINEERING CENTER * 

609 SECOND STREET 
t DAVIS,  CAL IFORNIA  9 5 6 1 6  
t (916) 7 5 6 - 1 1 0 4  t 

t t 



STATION S B - 8  

(0 )  OUTFLOU 

0. 40. 80. 120. 160. - 200. 0. 0. 0. 0. 0. 0. 0. 
(L) PRECIP, ( X I  EXCESS 

.O .o .O .o .O .o .O .o .O .3 .2 .1 .o 
)AHRUN PER ---------.--------- - - - - - - - - -  - - - - - - - - -  -I------- - - - - - - - - -  



10257 60.0 X .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10300 61.0.... X .  

10303 62.0 X .  

10306 65.0 X. 

10309 64.0 X.  

10312 65.0 X. 

' 10315 66.0 X. 

10318 67.0 . LLXXX.  

10321 68. 0 . LLXXX. 

10324 69. 0 . LXXXX. 

10327 m. o . . xxxxx. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10330 71. . .O. .XXXXX. 

10333 n. 0 .  XXXXXXXXXX. 

10336 73. 0. XXXXXXXXXX. 

10339 74. .O XXXXXXXXXX. 

1032 75. . O .  XXXXXXXXXX. 

10345 76. . 0 .  XXXXXXXXXX. 

I O U 8  TI. 0 .  .XXXXXXXXXXXXXXXXXXXXXXXXXXXXX. 
10351 78. . O .  .XXXXXXXXXXXXXXXXXXXXXXXXXXXXX. 
10354 7P. . O  .XXXXXXXXXXXXXXXXXXXXXXXXXXXXX. 
10357 80. 0. .XXXXXXXXXXXXXXXXXXXXXXXXXXXXX. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  10400 81. .O. .XXXXXXXXXXXXXXXXXXXXXXXXXXXXX. 
10403 82. 0 .  . xxxxx. 
10406 83. 0 . xxxxx. 
10409 84. . O .  . xxxxx. 
10412 85. 0 .  . xxxxx. 
10415 86. .O . xxxxx. 
10118 87. 0 .  X. 

10421 88. 0 X. 

10424 89. 0 . " X. 

10427 90. 0 .  X.  

. . .  10430 91 O . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . X .  
10433 92. 0 . X. 

10436 93. 0 X. 

10439 94. 0 X. 

10442 95.0 . . X. 

1 W 5  96. 0 X. 

10448 97. 0 L. 

10151 98. 0 L. 
10454 99.0 L. 

10457 100.0 L. 

10500101.0 ............................................................. 
10503 102.0 L. 
10506 103.0 L. 

10509 101.0 L. 

10512 105.0 L. 
10515 106.0 L. 

10518 107.0 L. 

10521 108.0 L. 

10524 109.0 L. 

10527 110.0 L. 

105U)111.0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . L .  
10533 112.0 L. 

10536 113.0 L. 
10539 114.0 L. 

10542 115.0 L. 

10545 116.0 L. 

10548 117.0 L. 

10551 118.0 L. 

105% 119.0 L. 
10557 120.0 L. 

--------- .--------- .--------- .--------- .--------- .--------L. 



RUNOFF SUUMARY 
F L W  I N  CUBIC FEET PER SECOND 

T I M E  I N  HWRS,  AREA I N  SQUARE MILES 

PEAK T I M E  OF AVERAGE F L W  FOR M A X I M A  PERIQ) B A S I N  ' M A X I M  T IME OF 

OPERAT I O N  STAT I ON $LOU PEAK 6 - H W R  2 6 - H W R  7 2 - H W R  AREA STAGE WAX STAGE 

HYDROGRAPH AT S B - 8  1 8 7 .  6 . 0 5  18 .  1 8 .  1 8 .  .06 

*** NORMAL END OF HEC- I  "* 



APPENDIX "C It 

HEC-2 Computation Runs 



RM L Y E  
R  L . U  E  
NR L Y  E  
m LY E  

W L Y  E  . 
M  R  L.Y E  . 
W R1.Y E  . 
M  R L Y  E  . 
M  R L U  E  . 
M  R L Y  E  . 
M  R L Y  E  . 
w R L Y  E  . 

M R L Y E  . 
M  R.LY E  . 
W R.LY E  . 
W R.L Y  E  . 
M  R.L Y  E  . 
M  R L Y E  . 
M  R L Y E  . 
M  R L Y E  . 
W R L Y E  . 
n R L U E  . 

w R L Y  E  . 
W .RL Y  E  . 
M  .RL Y  E  . 
M  .R LY E  . 
M  . R L Y E  . 
M  . R L Y E  . 
W . R L U E  . 
W . R L Y E  . 
W . R L Y  E .  
M  . R L Y E .  

M . R L Y E .  
W . R L Y E .  
M .  R L Y E .  
M .  R L Y E .  
M .  RL Y E .  
M .  R  LYE.  
w .  R  Y E .  
M .  R  YLE. 
M .  R  Y E .  
n .  R  Y E 1  
W . R  Y  E.L 
M .  R  Y E . L  
w .  R  Y E .  L  
M .  R YE.. L  
w .  R  Y E .  L  
w .  R Y E .  L  
w .  R  Y E L  
M  R U L E  
M .  R L S  
M .  L R E  
M .  L  R  E  

WL R  E  
1.w E  

L R .  W E  
L R .  W E  

LR. M  E . UI . E  . RL .IE 
M. RL. E  

W .  .RYE 
M .  . RE1 

W .  . R  LE 
1 R  

I . L  



R L  . U . E  . M a  

R L .  Y E  . . R L .  U . E  M .  



PAGE 10 

THIS R u  EXECUTED l W R 9 2  08:04:04 
****mH**HWI.m~*-*-t** 

HEC-2 UATER SURFACE PROFILES 

Version 4.6.2; May l W 1  
~+*+w.**+**~*~~*t***+++*tt*w***t 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTION NUMBER INDICATES MESSAGE IY SUWARY OF ERRMS LIST 

LL Date: 10/7/91 

WWCURY PRINTQlT TABLE 150 

SECYO XLCH ELTRO ELLC ELMIN P CUSEL CRlUS EG 1 O'KS VCH AREA .01K 

1100.000 .OO . 00 .OO 80.00 1360.00 85.00 .OO 85.67 48.93 7.50 229.12 194.43 

1200.000 100.00 .OO .OO 80.30 1360.00 85.54 .OO 86.13 41.78 6.94 234.16 210.39 



lyUR92 06:03:56 PAGE I f  

SECW X L C ~  ELTRD ELLC ELMIN Q M E L  C R I B  EG 1PKS vcn AREA .01~ 

2300.oOO .W .00 .W 86-85 1 W . W  92-73 92-73 96-18 44-00 10.47 156.74 205.02 



LL Date: lO/7/91 

U W U I I Y  PRINTCUT TABLE 

O l F W  DIFUSX 

-00 .OO 

.oo .54 

.oo .44 

.OO .a 

.OO .15 

. 00 -49 

.oo . 40 

.OO 1.17 

.oo .06 

.oo .02 

. 00 .53 

. 00 .O1 

. 00 .55 

.OO .43 

.oo .a 

. 00 1.37 

.OO .10 

s o p  .21 

XLCW 

.OO 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

300.00 

50.00 

50.00 

60.00 

40.00 

54.00 

1.00 

19.00 

26.00 

.OO 

.OO 



S U W Y  OF ERRORS AND SPECIAL NOTES 

CAUTION SECW 17oo.000 PROFILE. 1 CRITICAL DEPTH ASSWD 
CAUTION SECWO. 1700.000 PROFILE. 1 PROBABLEMINIWUISPECIFICENERGY 
CAUTION SECLKI. 1700.000 PROFILE= 1 20 TRIALS ATTEMPtED TO BALANCE USEL 

WARNING SECNO. 1800.000 PROFILE. 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECWO. 1960.000 PROFILE. 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

UARNING SECLIO. 2000.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECWO. 2054.000 PROFILE. 1 CRIT ICAL  DEPTH A S S W D  
CAUTION SECWO. 2054.000 PROFILE. 1 PROBABLE H I N I M  SPECIF IC  ENERGY 
CAUTION SECLIO. 2054.000 PROFILE* 1 20 TRIALS ATTEMPTED TO BALANCE YSEL 

CAUTION SECLIO. 2055.000 PROFILE. 1 CRIT ICAL  DEPTH ASSUMED 
CAUTION SECNO. 2055.000 PROF1 LE= 1 PROBABLE M I N I  M SPEC1 F l C  ENERGY 
CAUTION S E C W  2055.000 PROFILE. 1 20 TRIALS ATTEMPTED TO BALANCE YSEL 

CAUT ION SECNO. 
CAUTION SECNO. 
CAUTION SECNO. 

CAUTION SECNO. 
CAUTION SECll(t 
CAUTION S E C W  

CAUTION SECNO. 
CAUTION S E C W  
CAUTION S E C W  

w T r w  SECW 
U U T l O N  SECNO. 
CAUTION S E C W  

2o74.000 PROFILE* 1 CRIT ICAL  DEPTH ASSWD 
2074.000 PROFILE* 1 PROBABLE M I N I M  SPECIF IC  ENERGY 
2074.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE W E L  

2100.000 PROFILE. 1 CRIT ICAL  DEPTH ASSUKD 
2100.000 PROFILE* 1 PROBABLE M I N I M  SPECIF IC  ENERGY 
2100.000 PROFILE. 1 20 TRIALS ATTEMPTED TO BALANCE USEL 

2200.000 PROFILE. 1 CRIT ICAL  DEPTH ASSUED 
2200.000 PROFILE. 1 PROBABLE M I N I M  SPECIF IC  ENERGY 
2200.000 PROFILE. 1 20 TRIALS ATTEMPTED TO BALWCE USEL 

2300.000 PROFILE* 1 CRIT ICAL  DEPTH ASSUED 
2300.000 PROFILES 1 PROBABLE M I N I W U I  SPECIF IC  ENERGY 
2500.000 PROFILE= 1 20 TRIALS ATTEMPTED TO BALANCE YSEL 



I S U M P O  I 
I I 
I Interactive S u r r r y  Printout I 
I for MS/PC-OOS micro canprters I 
I nay 1001 I ...-..-..-...----.--.......---...-.-. 

NOTE - Asterisk (*) a t  Left of p r o f i l e  m h e r  
indicates message i n  s m r y  of errors 
1 i s t  

SUIIMW Printout 

SECMO Q CVSEL DEPTH QCH vcn EG OQ~LV 



. *~ .~ - * * rneHe~** *+* * * *H** t * *  

HEC-2 UATER SURFACE PROFlLES 

Version 4.6.2; Way 1991 
.**H*.***..*.**H*~***************** 

TI G r n i  t e  Reef C h m l  - 900 f t .  Swth of  McKellipl Rd. to  300 f t .  North 
T2 WeKeLLipl Rd. & 84th St. - Proj. No. 692102 
T3 By: JLL Date: 10/7/91 

J1 ICHECK 1NP Nl NV 10IR STRT WETRlC HVINS P 

PAGE 1 

Tnts RUN EXEWTEO 1 ~ ~ 9 2  08:00:1s 



NC .025 .03 
X 1  20% 15 
x3 10 
GR 116.8 1400 
GR 89.7 2000 
GR 89.7 2037 

Begin 6 ft. High Block 



Xl 2055 13 19a3 2057 1 1 
x3 10 
GR 86.8 1400 87.3 1700 87.5 lPOO 
GR 89.7 2000 89.1 2004 l.4 2013 
GR 89.7 2037 89.8 2040 95.8 2040.1 

Begin 6 f t .  High Block Y r l l  on East Sidr  of  Churwl 

XI 2074 12 2014 2039 19 19 
GR 96.5 1986.9 90.5 1987 90.0 lW0 
GR 90.1 lW7 89.3 2014 85.6 2022 
GR 89.7. 2040 95.7 2040.1 

Str. 21+00 Str .  11+00 City of  ScottrbLais Chwrwl inprovcrant P l a m  



SECNO D E P T ~  CUSEL CRIYS USELK EG nv I IL OCOSS L-BANK ELEV 

Q PLOB PCH QROB ALOB ACW AROI WX TYA R-EANK ELEV 

TIME VLOB vcn VROB XNL X N C ~  XNR WY ELMIN SSTA 

SLOPE XLOBL X L C ~  XLOBR I T R I A L  IDC ICON1 W T O W I D  ENDST 

'PROF 1 

3 2 6 5  DIVIDED F L W  

3 2 8 0  CROSS SECTIOW 1100.00 EXTENDED 1 .42 FEET 

3265  DIVIDED F L W  

3 2 8 0  CROSS SECTlOll 1200.00 EXTENDED 1.48 FEET 

34% OVERBANK AREA ASSUMED NOW-EFFECTIVE, ELLEA. 85.80 ELREA* 84.90 

3 2 6 5  OlVlOED F L W  

3 2 8 0  CROSS SECTXOW 1300.00 EXTENDED 1 .% FEET 

3495 OVERBANK AREA ASSWED NOW-EFFECTIM, ELLEA* 87.40 ELREAm 115.40 



SECYO DEPTH CYSEL CRlUS USELK EG NV HL OLOSS L-SANK ELEV 
Q PLOs PCN QROB ALOE ACH AROs VOC TUA R-BANK ELEV 

TIME VLOs VCH VROB XNL XNCH XYR UTN ELMIN SSTA 
SLOPE XLOBL X L C ~  XLOBR ITRIAL roc I ~ T  CORM TOWID ENDST 

'SECIK) 1400.000 
3280  CROSS SECTIOY 1400.00 EXTENDED 1.39 FEET 

I495 OVERBANK AREA ASSUMED YOY-EFFECTIVE, ELLEA. 86.30 ELREA. 85.50 

3265 DIVIDED F L W  

3280  CROSS SECTlOY 1500.00 EXTENDED - 9 7  FEET 

3265 DIVIDED F L W  

3280  CROSS SECTION 1600.00 EXTENDED .% FEET 

*SECm) 1700.000 

3265  DIVIDED FLCU 

3280  CROSS SECTIOY 1700.00 EXTENOED .92 FEET 

3685  2 0  TRlALS ATTEMPTED USEL,CVSEL 



SECYO DEPTH CYSEL CRIYS USELK EG HV HL OLOSS L-BANK €LEV 
P PLOI PCB PROB ALOB ACH ARO8 MC TYA R-EANU €LEV 
TIM VLOI VCH VROB XNL XNCH XNR WN EU1Y SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IDC IUWT CORM TOWID ENDST 

3693 PROBABLE MINleUI SPEClFlC ENERGY 
3720 CRlTlUL DEPTH ASWED 

1700.000 7.12 87.22 87.22 .OO 87.97 .75 .29 .ll 87.20 
1160.0 1.4 938.4 220.2 2.1 124.1 69.0 3.1 1.8 86.80 

.03 .66 7.56 3.19 .02S .030 .025 .OOO 80.10 1900.00 
.003937 100. 100. 100. 20 8 0 .W 164.57 2046.00 

*SECW 10 .000  
3280 CROSS SECTION 1800.00 EXTENDED 1.51 FEET 

3302 YARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.60 

14W NH CARD USED 
*SECNO 1850.000 
3280 CROSS SECTION 1850.00 EXTENDED 1.57 FEET 

3495 WERBANK AREA ASWED YON-EFFECTIVE, ELLEA= 89.30 ELREA. 88.00 

1490 rn CARD usu, 
*SECW 1900.000 
3280 CROSS SECTION 1900.00 EXTENDED - 1 .a FEET 

34% OVERBANK AREA ASSUMED YOW-EFFECT IVE, ELLEA= 90.40 ELREAS I . 2 0  

1900.000 7-68 M.4a .W -04 86.94 .b6 .W .OS 90.40 
1160.0 .O 892.2 267.8 .O 145.7 165.9 5.5 3.2 M.20 

.06 .OO 6.12 1.61 -000 . a 0  .M9 ,000 6O.m 1933.24 
.002191 50. SO. 50. 2 0 0 .W 166.76 2100.00 



f E C W  DEPTH CYSFL CRIYS USELK EG HV HL L-BANI: €LEV 
P QLOs OCN QROs ALOe ACH ARO) ML TUA R-BANK €LEV 
TIME VLOe VCN M O s  XNL XNCH XNR W N  ELMIN SSTA 
SLOPE XLOBL XLCH X L a  I T R I A L  IDC ICOYT COW TOWID ENDST 

CCHV= . lW CEHV= .3W 
*SECwO 1 9 6 0  .OW 
3 2 8 0  CROSS SECT ION 1 W . W  EXTENDED 1.98 FEET 

3302  UARYIWG: CONVEYANCE CHANGE W T S l D E  OF ACCEPTABLE RANGE, KRATIO = 5.96 

CCHV= . I 0 0  CEHV= .SO0 
*SECNO 2000.000 
3280  CROSS SECTION 2000.00 EXTENDED .47 FEET 

3 3 0 2  UARNING: COYVEYAYCE CHANGE W T S l D E  OF ACCEPTABLE RANGE, KRATlO = 5.21 

CCHV= . I D 0  CEHV= .3W 
*SECNO 2054.000 
3 2 8 0  CROSS SECTION 2054.00 EXTENDED 3.05 FEET 

3685  2 0  TRIALS ATTEWTED USEL,CYSEL 
3 6 9 3  PROBABLE M I Y I I U I  SPECIF IC  ENERGY 
3 7 2 0  CRITICAL DEPTH ASSLUED 

3695 OVERBANK AREA ASSWED YON-EFFECTIVE, ELLEA- 90.20 ELREA. 89.70 



SECtlO OEPTH CYSEL CRlW 
P PLO ocn m a  
T I E  VLOe VCI MO 
SLOPE XLOBL XLCN X L ~  

.SECW 2205.000 
3280 CROSS SECTION 2055.00 EXTENDED 

%85 20 TRIALS ATTEMPTED YSEL,CYSEL 
3693 PROBIBLE M I N I M  SPECIFIC ENERGY 
3R0 CRITICAL OEPTH A S W D  

2055.000 4.94 90.24 90.24 
1160.0 1105.6 54.3 .2 

.13 -68 .51 .16 
.000031 1. 1. 1. 

3685 20 TRIALS ATTEMPTED US€L,MEL 
3693 PROBABLE M I N I M  SPEClFlC ENERGY 
3720 CRlTlCAL DEPTH ASSWED 

2074.000 5.13 90.73 90.73 
1160.0 226.2 933.4 2.3 

.13 5.74 9.92 2.25 
.005178 19. 19. 19. 

'SECLK) 2100.000 
3685 20 TRIALS ATTEMPTED YSEL,CYSEL 
3693 PROBABLE M I N I M  SPECIFIC ENERGY 
3RO CRlTlCAL DEPTH A S S W O  

2100.000 5.70 92.10 92.10 
1160.0 137.9 1000.2 21.9 

.13 4.23 9.83 3.63 
.003%7 26. 26. 26. 

'SEWO 2200.000 
3685 20 TRIALS ATTEMPTED USEL,MEL 
3693 PROBABLE M r n l t u  SPECIFIC ENERGY 
3720 CRITICAL OEPTH AS- 

2200. OW 5.60 92.a 92.20 
1160.0 90.3 1026.5. 34.3 

.13 3.94 9.88 6.07 
.w%a 0. 0. 0. 

3.44 FEET 

EG NV NL OLOSS L-BANK ELEV 
ACH ARa ML TUA R - W K  €LEV 
XYCH XNR WY ELMIN SSTA 
I DC lWNT CORM T W I D  ENDST 



S E W  DEPTH CUSEL C R I B  USELK €6 HV HL OLOSS L-BANK ELEV 
P OLO OCH ORO ALOI ACH ARO HT T W R-BANK ELEV 
TIM VLOD VCI VRW XYL XYCH XYR WY ELMIY SSTA 
SLOPE XLOBL XLCH X L W  ITRIAL IDC ICCUT CORM TOWID EYOST 

'SECYO 2300.000 
3 5  20 TRIALS ATTEMPTEO USEL,MEL 
3693 PROBABLE MINlIII( SPECIFIC ENERGY 
; R O  CRITICAL DEPTH A S W D  

2300.000 5.58 92.43 92.43 .00 93.75 1.32 .00 .OO 91.00 
1160.0 143.9 970.5 45.6 32.2 98.2 10.5 14.0 8.7 90.00 

.13 4.46 9.89 4.34 .O2S .025 .030 .000 86.85 1986.99 
.OM287 0. 0. 0. 20 5 0 .00 53.05 ZOCO.04 



PROFlLE FOR STREAW LL  Date: 10/7/91 

P L O T T n  #)INTS (BY PRIORITY) E-ENERGY,Y-YATER WFACE,I-INVERT,C-CRlTIUL Y.S.,LWLEFT WK,R-RIGHT BANK,M-LMR E D  STA 

ELEVATION 
SECNO 

0. C I 
10. C 1 . 
20. C I . 
30..C I 
40. C I . 
SO. C 1 . 
6 0 . C  I . 
7 0 . C  I .  
80. C 1 -  . 
9 0 . C  I . 

100. C I . 
110. C 1 . 
120. C I . 
130. C I . 
140. C I . 
150. C I . 
160. C I .  
170. C I .  
180. C I .  
1 c 1 .  
200. C 1 .  
210. C I .  
220. C I .  
230. C I . 
240. C I . 
250. C 1 . 
260. C 1 . 
270. c I . 
280. c I . 
m. c I 
300. C I 
310. C 1 
320. C 1 
330. C 1 
340. C I 
350. Cl 
360. CI 
370. CI 
380. Cl 
3%. 1 
400. 1 
410. C l  
420. C I  
430. C I 
CCO. C 1 
450. C I 
C60. C I 
cm. c I . 
a 0 . C  I . 
4w.c 1 . 
5 w . c  1 . 
510. C I . 
520. C 1 . 
530. C I . 

M R L Y . E  
.M R LY .E 
.M R Y .E 
.n R Y .E 
.M R U. E 
. M  R Y . E  
l R Y L E  
. M  R YLE 
l R M E  
. n R Y L E  
. n R Y E  
. M  R . Y E  . M R .Y EL . 
. M  R.Y E L  . 
. M R.Y E L . 
. M  R.Y E L . 
. M R . Y E  L . 
. M R Y E  L .  
. M R Y E  L. . M  R Y E  L 
. n R Y E  L . M . R Y E  L . M .R Y E L. 
. M  .R Y E L. 
. M . R Y E  L .  
. M  . R Y  E L .  

M .R Y E L  . 
M  .R Y E L  . 
M .R Y E  . 
M  .R Y E  . 

M .R YLE . 
M . R  Y E  . 
M .  Y E  . 
M . R  Y E  . . la Y E .  
MR L Y E  . 
M L Y  E .  

R L Y  E .  
R  L Y  E .  
R  L Y  E .  

RW L Y  E .  
WI L Y E .  
WI L Y  E. 
RW L Y  E. 
RM L Y  E. 
R M  L Y E .  
R M  L Y E .  
R  L Y E .  
R  L Y E .  
R  M L Y E  
R M L Y E  
. R M  L Y E  
R W  L Y E  . RM L Y  .E 



sco. c 
550. C 
560. C 
570. C 
MO. C 
590. C 

17w.00 600. . 
610. . 
620. . 
630. C 
640. C 
650. C 
660. C 
670. C 
680. C 
690. C 
Too. C 
710. C 
no. C 
730. C 
740. C 
no. C 
760. C 
770. C 
780. C 
790. C 
800. C 
810. C 
820. C 
830. C 
840. C 
850. C 
860. C 
870. C 
880. C 
890. C 

1800.00 900. C 
910. C 
920. C 
930. C 
94a. C 

1850.00 950. C 
960. c 
970. C 
9110. C 
990. C 

1900.00 1000. C 
1010. C 
1020. C 
1030. C 
loco. C 
1050. C 

1W0.00 1060. C 
1070. C 
1 m .  C 
1090. C 

2000.00 1100. C 
1110. C 
1120. C 
1130. C 
1140. C 
1150. . 

2054.00 1160. . 
2055.00 rim. . 
2076.00 1180. . 

1190. . 

. RM LU.E . R L Y . E  

. HR L Y . E  . # Y . E  . m u . €  . M R Y .  E . M RLY E 
C . M R Y E  

. W R Y  E . . M R Y E  . . M R Y  E . . M R L Y E  . 

. M RLY E . 

. M R.Y E . . M R.Y E . 

. M R.Y E . . M R.LY E . . M RLY E . . M RLY E . 

. R Y E  . . M R Y E  . . n R L Y E  . 
M R L Y E  . 
M . R L Y E  . 
I4 .RLY E . . . 

M . R Y E  . 
M . R L Y E  . 
M . R L Y E  . 
M . RLY E . 
M . RLU E . 
M . RLY E . 
M . R L Y E  . 

W . R L Y E  . 
M . R L Y E  . 
M . RLY E . 
M . RLY E . 
a .  RLUE . 
M .  R UE . 
M .  R Y E .  
M .  R E L .  
M .  R E L .  
M .  R U E L  
M .  R Y E . L  
M .  R Y E . L  
M .  R Y E .  L 
M .  R Y E .  L . 
M .  R Y E .  L . 
M .  R U E .  L 
M .  R S . L  
M .  R Y E L .  
M . RLE . 
I ( .  L R E .  
M .  L R E .  

ML R E .  
L . M  E . 

I .  L R .  M E .  
. I  LR . M E .  
. I  LR. M E. 
.I . UI E 
.I . R L  .E 
I M. RL .Y 
I M .  .REL 
I M .  . S L  . 
I M .  R L E  . 
. I  L R  Y .  E • . I . L U E .  
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THISRUNEXECUTED lWR92 08:00:21 
t*.-e*Tme*M*WW**MH*T*+*+ 

HEC-2 UATER WFACE PROFILES 

Version 4.6.2; May l W 1  
+*.**M~****~*t**+**t*t**t+***t+**t 

NOTE- ASTERIU( ( 0 )  AT LEFT OF CROSS-SECTION NUleER INDICATES MESSAGE I N  OF ERRORS LIST 

LL Date: 10/7/91 

W R Y  PRINTOUT TABLE 150 

SECNO 

1100.000 

1200.000 

1300.000 

1400.000 

1500.000 

1600.000 

1700.000 

1800.000 

1850.000 

1900.000 

1960.000 

2000.000 

2054.000 

2055 .OW 

2074.000 

2100.000 

2200.000 

ELTRO 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.00 

.w 

.w 

.w 

.oo 

ELLC 

-00 

. 00 

.oo 

. 00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

.00 

.OO 

.OO 

.OO 

.OO 

.oo 

M E L  

&.a2 

85.38 

85.76 

86.18 

06.37 

86.86 

87.22 

88.42 

88.47 

88.u 

88.98 

88.99 

09.75 

90.24 

90.73 

92.10 

92.20 

CRIUS 

. 00 

.oo 

.OO 

.OO 

.oo 

.OO 

87.22 

.oo 

.oo 

.oo 

.OO 

.oo 

09.75 

90.24 

90.73 

92.10 

92.20 

vcn 

7.23 

6.69 

6.32 

5.64 

7.06 

5.87 

7.56 

5.03 

5.32 

6.12 

.% 

.31 

3.66 

.51 

9.92 

9.83 

9 . 1  

AREA .OlK 

202.95 165.77 

214.93 187.55 

220.10 198.59 

240.96 215.26 

211.59 197.18 

248.93 262.43 

195.18 184.87 

295.07 295.23 

353.56 290.62 

31 1.61 247.83 

1699.83 1473.08 

5087.41 7679.28 

U7.18 304.40 

1723.01 2067.81 

134.8 161.20 

140.34 184.17 

137.54 175.91 



lWR92 08:00:15 PACE 11 

SECNO xicn ELTRO ELLC ELMIN P CUSEL CRIUS EG 1 O*KS vcn AREA .OIK 

2300.00a .00 .00 .00 86.8s 1160.00 92.43 92.43 93-75 42.87 9.89 140.92 1'77.16 



-L Oat.: 10/7/91 

-UIMARY PRIWTQIT TABLE 

0 1 FUSP 

.oo 

. 00 

.oo 

.oo 

. 00 

.oo 

. 00 

.oo 

.oo 

.oo 

. 00 

-00 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 



S W R Y  OF ERRORS AM0 SPECIAL NOTES 

3 U T I Q I  SECLK). 1700.000 PROFILE. 1 CRIT ICAL  DEPTH ASSUIED 
3 U T I W  SECWO. 1700.000 PROFILE. 1 PROBABLE M1YI IC) I  SPECIFIC ENERGY 
3 u T I O Y  SECYOr 1700.000 PROFILE. 1 2 0  TRIALS ATTEMPTED TO BALANCE W E L  

dARNlNG SECLK). 1800.000 PROFILE- 1 CONVEYANCE CHANGE W T S l D E  ACCEPTABLE RANGE 

YARNING SECLK). 1960.000 PROFILE. 1 CONVEYANCE CHANGE W T S I D E  ACCEPTABLE RANGE 

dARNlNG SECNO. 2000.000 PROFILE. 1 CONVEYANCE CHANGE W T S I O E  ACCEPTABLE RANGE 

UUTIW sECLK). 2054.000 PROFILE* 1 CRIT ICAL  DEPTH A S S W D  
CAUTIW SECNO. 2054.000 PROFILE. 1 PROBABLE MIN IM SPECIFIC ENERGY 
3 U T I O Y  SECNO. 2054.000 PROFILE- 1 2 0  TRIALS ATTEMPTED TO BALANCE W E L  

CAUTlOU SECNO. 2055.000 PROFILE= 1 CRIT ICAL  DEPTH ASSUIED 
CAUTION SECYOI 2055.000 PROFILE. 1 PROBABLE M I N I M  SPECIFIC ENERGY 
CAUTIOY SECYOI 2055.000 PROFILE* 1 2 0  TRIALS ATTEMPTED TO BALANCE YSEL 

CAUTIOU SECYOI 2074.000 PROFILE. 1 CRIT ICAL  DEPTH ASSUED 
W T I W  SEUIO. 2074.000 PROFILE. 1 PROBABLE M I N I M  SPECIFIC ENERGY 
:AUTIOY SECW). 2074.000 PROFILE. 1 2 0  TRIALS ATTEMPTED TO BALANCE W E L  

CAUT lW SECNO. 2100.000 PROFILE. 1 CRIT ICAL  DEPTH A S S W D  
:AUTIW SECW). 2100.000 PROFILE- 1 PROBABLE M I N I M  SPECIFIC ENERGY 
X I T I O N  SECNO. 2100.000 PROFILE. 1 2 0  TRIALS ATTEMPTED TO BALANCE W E L  

ZAUTIOLI SECNO. 2200.000 PROFILE. 1 CRIT ICAL  DEPTH ASSUED 
X I T l W  SECNO. 2200.000 PROFILE. 1 PROBABLE M I N I M  SPECIFIC ENERGY 
i A U T I O n  SECLK). 2200.000 PROFILE= 1 2 0  TRIALS ATTEMPTED TO BALMICE W E L  

:AUTIW SECWO. U00.000 PROFILE. 1 CRIT ICAL  DEPTH A S S U M  
3 U T I O U  S E C l K f  2300.000 PROFILE. 1 PROBABLE M I N I M  SPECIF IC  ENERGY 
W T l O U  SECYO. 2300.000 PROFILE. 1 2 0  TRIALS A T T W T E D  TO BALANCE W E L  



*,,.,.,,,.,-.,,,,*..--,l--.-*--rl--. 

I S U M P 0  I 
I I 
I Interactive Surnry Printout I 
I for MS/PC-OOS micro canprterl I 
I May l W l  I *,..,,,,---.,,-.--------------------* 

NOTE - Asterisk (*) a t  l e f t  of prof i le  nuakr 
indicates message i n  sunnary of errors 
List 

LL Date: 1/03/92 

Sunnary Printout 

SECNO 9 M E L  DEPTH QCH VCH GLOB 

Ctt A ~ Q ~ U E C  

VLOB QROB 



Q = 1160 c t s  WITH ~ \ ~ E W I  C N ~ N ~ E L  

PACE 1 

THIS RUN EXEMED lSFEB93 W:52:19 ..*....+. t . * . H . W t * ~ H  

HEC-2 UATER SURFACE PROFILES 

Version 4.6.2; May 1991 
..,**....r*. t...*t*tHt.-HHH 

T l  Granite Reef Chaml  - 2000 f t .  South of McKel l ip Rd. t o  400 ft. North 
12 McKellips Rd. 6 84th St. - Proj. No. 692102 
13 By: JLL Date: 1/03/92 
14 Chamel laprwmts: Sta l2+00 t o  19+45, 38' bottom, C/L 40' E. M/L = 1960 
15 Slope = .00053 ft/ft, No Bank Protection Sta. 11+00 t o  13+40, Bank 
16 Protection Frm Sta. 13+4O t o  19+45, M/L = 2000 
17 Box Culvert u i t h  Headualls: 3 -10' x 6' 
18 Q100=1160 cfs, cross sections looking dowrstrem 
19 The Starting U.S. Elw. i) Sta 0+00 i s  = t o  the Cr i t i ca l  Depth of the Exist. 

J1 ICHECK INQ NINV IDlR STRT METRIC HVlNS 

J2 NPROF IPLOT PRFVS XSECV XSECH ALLOC IBU CHNIM I TRACE 



PAGE 2 

Xf tlOO 15 192!i 1%8 100 100 100 
x3 10 
GR 84.6 1900 84.4 1914 84.3 1925 80.1 
GR 84.8 1968 83.5 1972 83.5 1990 83.7 
GR 85.0 2016 82.7 2020 84.3 2022 83.9 

Begin rnlined cham1 imrovanents, cst e l l  1954, bottan uidth =, , 
side stopcs = --- - long. stope = q I =  a 

End of  rnl ined cham1 
Begin gunite l id  chemcl, n 

x3 10 
GR 85.7 1900 85.7 1915 
GR 80.41 1973 86.26 1982 
GR 83.6 2019 85.6 2022 





PAGE 4 

SC-RECORD OEFIWES TRIPLE 1 0  FT. X 6 FT. BOX CULVERTS 
sc d 0 111 

OF CULVERT UITH EFFECTIVE FLOU OPTION 

X2.3 = 2 INDICATES CULVERT OPTION 
BT DATA I S  MCKELLIPS RD. PROFILE 
HIGHER GRQlNO ELVS.(S. SIDE OF RD.,EAST OF BOX) THAN RO. ARE 
USE0 (A RO. CUT Sl fUAT ION) UHERE APPLICABLE. THE HIGHER OF THE C/L OF 
McKELLIPS RO. OR THE TOP OF THE RELOCATED IRRlG. DITCH (WEST OF BOX) UHERE 
HIGHER THAN THE EXIST. GRADE I S  USED. 
MIN~W ELEV. THAT WTER u r L L  FLOY INTO THE MCKELLIPS ROADMY ON THE NORTH 

SIDE I S  = 88.9, THE BANK ELEV. 3 THE E D  OF THE NORTH UlNtUALLS. 
X1 2067 2 5  2 2030 111 111 111 
X2 
X3 
BT 
BT 
8 1  
BT 
BT 
BT 
BT 
BT 
GR 
GR 
GR 
GR 
GR 

4 0 0  88.5 
1000 87.5 
1450 88.1 
1750 89.7 
2034 9 2  .a 
2250 88.3 
2600 88.1 
3200 88.4 

88.5 4 0 0  88.0 
87.0 1000 86.9 
86.7 1750 88.3 
89.2 2030.1 88.8 
87.1 2600 87.4 

CROSS-SECTIOU &1+12 I S  A FULL F 
IMPROVED PER SMTTC"" C ' c  a' 

THE M/L 

640 
1100 
1500 
1900 
2071 
2342 
2800 
3400 

500 87.6 
1150 86.6 
1 9 8 2  89.2 
2041 88.7 
2800 87.9 

SECTION UPSTREAl 
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SECNO DEPTH CUSEL 
Q QLOB QCH 
T I M  VLOB VCH 
SLOPE XLOBL XLCH 

CRIUS USELK EG IIV HL OLOSS L-BANK ELEV 
QROB ALOB ACH AROB VOL TUA R-BANK ELEV 
VROB XNL XNCH XNR UTW ELMIN SSTA 
XLOBR ITRIAL IDC ICOllT tORAR TOPUIO ENDST 

CCHV. .I00 CEHV= .300 
*SECNO .ooo 
2096 USEL NOT GIVEN, AVG OF MAX, MIN USED 

3280 CROSS SECTIW .M) EXTENDED 1.38 FEET 

*SECNO 200.000 
3280 CROSS SECT l W  200.00 EXTENDED 

3302 UARNING: e v  

*SECNO 400.000 
3280 CROSS SECTION 400.00 EXTENDED 

'SECWO 600.000 
3280 CROSS SECTlW 600.00 EXTENDED 

2.11 FEET 

2.10 FEET 

2.12 FEET 



SECNO DEPTH CYSEL CRIB USELK EG HV HL OLOSS L-BANK ELEV 

Q OLOB 4CX ORW ALOB ACH ARW VDL TUA R-BAWK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICON1 CORAR TOPWID ENDST 

3265 DIVIDED FLW 

3280 CROSS SECTION 800.00 EXTENDED 1.18 FEET 

3265 DIVIDED FLW 

3280 CROSS SECTIN 1000.00 EXTENDED 

3265 DIVIDED FLW 

3280 CROSS SECTION 1100.00 EXTENDED 

'SECNO 1200.000 
3280 CROSS SECTION 12OU.00 EXTENDED 

1.56 FEET 

1.62 FEET 

.OO 85.20 .28 .28 .O1 Bb.30 
12.2 130.7 151.4 8.1 5.0 84.80 
.025 .030 -025 .OOO 80.00 1900.00 

2 0 0 .OO 199.44 2100.00 

1.33 FEET 

3302 WARNING: CONVEYANCE ClULlGE MSIDE OF ACCEPTABLE RANGE, KRATIO = 1.63 



SECNO DEPTH CVSEL CRIYE USELK EG W HL OLOSS L-BANK €LEV 
Q PLW ~ C H  PRW ALOB ACH ARW WL TYA R-BANK ELEV 

TIME VLOB VCH VRW XNL XNCH XNR UTN ELMIW SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL I O C  ICWT LDRAR TOPVIO ENDST 

3495 OVERBANK AREA ASSUEO NON-EFFECTIVE, ELLEA= 86.20 ELREA= 86.20 

*SECNO 1300.000 
3280 CROSS SECTION - 1300.00 EXTENDED .92 FEET 

3495 OVERBANK AREA ASSUED ION-EFFECTIVE, ELLEA= 86.30 ELREAS 86.30 

*SECNO 1340.000 
3280 CROSS SECTIOW 1340.00 EXTENDED .?!i FEET 

3495 OVERBANK AREA ASSWED ION-EFFECTIVE, ELLEA= 86.27 ELREA= 86.28 

*SECNO 1400.000 
3280 CROSS SECTION 1400.00 EYTENOED , -49 FEET 

34% OVERBANK AREA ASSWD NCU-EFFECTIVE, ELLEA= 86.31 ELREAS 86.31 



SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOS L - W K  €LEV 
Q PLOB QCH PROB ALOB ACH AROB VOL flu R-BANK €LEV 
T I E  VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 
SLWE XLOBL XLCH XLOBR ITRIAL IDC lCWT CORM TOW10 ENOST 

'SECNO 1500.000 
3280 CROSS SECTION 1500.00 EXTENDED .14 FEET 

3495 OVERBANK AREA ASSUMED NOY-EFFECT IVE, ELLEA= 86.36 ELREAm 86.36 

'SECNO 1600.000 

3301 HV CHANCE0 MORE THAN HVlHS 

3302 YARNING: CWVEYANCE CHANCE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .56 

3495 OVERBANK AREA ASSUMED ION-EFFECTIVE, ELLEA= 86.75 ELREA= 86.42 

'SECNO 1700.000 

3302 YARNING: MWVEYANCE CHANCE WTSlOE OF ACCEPTABLE RANGE, KRATlO = 2-02 

3495 OMRBANK AREA ASSUED WON-EFFECTIVE, ELLEA= 87.14 ELREAS 86.47 

1700.000 5.18 85.63 .OO .OO 86.02 .39 .08 .06 87.14 
1160.0 .O 1160.0 .O .O 230.8 .O 11.0 5.9 86.47 
.ll .OO 5.03 .OO -000 .016 .OW .OOO 80.45 1927.56 

.000445 100. 100. 100. 3 0 0 .OO 53.14 1980.70 



SECNO DEPTH CWEL CRlUS VSELK 

Q QLOB QCH QROB ALOE 

TIME VLOB VCH VROB XNL 

SLOPE XLOBL XLCH XLOBR I T R I A L  

'SECNO 1800.000 

34% OMRBANK AREA ASSUlED NON-EFFECTIVE, E L L U =  

'SECNO 1900.000 

EG HV HL OLOSS L-BANK ELEV 
ACW M O B  VOL TUA R-BANK E L N  
XNCH XNR WN ELMIN SSTA 
IDC ICONT T O W I D  ENDST 

3495  OMRBANK AREA ASSUlED NON-EFFECTIVE, ELLEA= 88.00 E L R U =  

3495  OVERBANK AREA ASSWED NOW-EFFECTIVE, ELLEA* 89.30 E L R U =  

'SECNO 1931.000 

3495 OVERBANK AREA ASSLWED NON-EFFECTIVE, ELLEA= 89.27 E L R U =  

'SECNO 1951.000 
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HL OLOSS L-BANK €LEV 
VOL TUA R-BANK E L N  
UTN ELMIN SSTA 
CORAR TOW10 ENDST 

S E W 0  DEPTH 
0 QLOB 
TIME VLOB 
SLOPE XLOBL 

CUSEL C R I B  USELK EG HV 

QCH QROB M O B  ACH AROB 

VCH VROB XNL XNCH XNR 

XLCH XLOBR I T R I A L  IOC I C N T  

3 3 0 2  UARNING: COHVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATlO = .65 

34% OVERBANK AREA A S S W O  WON-EFFECTIVE, ELLEA. 

"""AN CH ELCHU ELCHD 

-d-- 
" . A T  11 - \ 
SCALE 4 - l 

SPECIAL CULVERT OUTLET 1 

EGIC = 86.396 JFI( 
SPECIAL CULVERT 

EGIC I / A W L V  

lV, 
36% OVERBANK AREA ASSUIEO YON-EFFECTIVE, ELLEA= 

'SECNO 2077.000 

34% OVERBANK AREA ASSUIEO NCU-EFFECTIVE, ELLEAS 
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S E W  DEPTH C V K L  C R I B  USELK EG HV HL OLOSS L-BANK ELEV 
Q PLOB ~ C H  PROB ALOE ACH AROB VOL TUA R-BANK ELEV 
11% VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR ITRIAL IOC I C W T  CORM TOW10 ENOST 

3301 HV CHANGED MORE THAN HVlNS 

3301 HV CHANGED MORE THAN W I N S  
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***mWHH***- 

HEC-2 WATER SURFACE PROFILES 

Version 4.6.2; May 1991 
tt.*.CH*******.*m*tt**H*mm*H 

NOTE- ASTERISK (*) AT LEFT OF CROSS-SECTIOW NUBER INDICATES MESSAGE IN OF ERRORS LIST 

LL Date: 1/03/92 

SUClARY PRlNTM TABLE 150 

SECNO XLCH 

.ooo . 00 

200.000 200.00 

COO. 000 200.00 

600.000 200 .OO 

ELTRD ELLC 

.oo .oo 

.oo .oo 

.OO -00 

.w -00 

.00 . 00 

.OO .oo 

.OO .oo 

.oo .oo 

VCH AREA .OlK 

6.41 208.68 130.87 

3.40 354.86 301.95 

3.53 , 346.65 289.42 

2.98 370.18 322.57 



SECNO 

h 1931 .ooo 

1951 .ooo 

2067.000 

2077.ow 

2112.000 

2212.000 

2312.000 

2412.000 

W:52:19 

XLCH ELTRD 

10.00 .w 

20.00 -00 

111.00 87.40 

10.00 .w 

45.00 .OO 

100.00 . 00 

100.00 .oo 

100.00 .w 

ELLC 

-00 

.w 

.m 

. 00 

.00 

. 00 

-00 

.OO 

VCH 

6.51 

6.46 

7.28 

5.32 

11.02 

9.47 

10.43 

10.44 

AREA 

257.25 

179.57 

159.37 

218.06 

117.25 

150.35 

131 -72 

131.88 



LL Date: 1/03/92 

SUeURY PRIWTM TABLE 150 

SECNO 

. 000 

200.000 

400.000 

600.000 

800.000 

1000.000 

1100.000 

1200.000 

OIFUSX DIFKUS 

.OO . 00 

.92 -00 

-30 .OO 

.31 . 00 

-26 .OO 

.38 .OO 

-36 .OO 

.01 .oo 

XLCH 

-00 

200.00 

200.00 

200.00 

200.00 

200.00 

100.00 

100.00 



SECNO Q CVSEL D I W  D I M  DlFwYS T O W I D  XLCH 

2412.000 1160.00 91.71 .W .29 .W 53.02 100.00 



m R Y  OF ERRORS AND SPECIAL NOTES 

CAUTION SECNO. .000 PROFILE= 1 CRIT ICAL DEPTH ASSWED 

VARNlNG SECNO. 200.000 PROFILE- 1 CONVEYANCE CHANCE OUTSIDE ACCEPTABLE RANGE 

YARNING SECNO. 1200.000 PROfILE= 1 CONVEYANCE CHANGE CUTSIDE ACCEPTABLE RANGE 

YARNING SECNO. 1600.000 PROFILE= 1 COllVEYANCE CHANCE OUTSIDE ACCEPTABLE RANGE 

YARNING SECNO. 1?00.000 PROFILE= 1 CONVEYANCE CHANCE WTSIDE ACCEPTABLE RANGE 

YARNING SECNO. 1951.000 PROFILE* 1 CONVEYANCE CH~NGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO. 2112.000 PROFILE= 1 CRITICAL DEPTH A S S W D  
CAUTION SECNO. 2172.000 PROFILE= 1 PROBABLE M l N l l l W  SPECIFIC ENERGY 
CAUTION SECNO. 2112.000 PROFILE= 1 2 0  TRIALS ATTEMPTED TO BALANCE USEL 

CAUTION SECNO. 2312.000 PROFILE= I CRITICAL DEPTH A S S W D  
CAUTION SECNO. Z 1 2 . 0 0 0  PROFILE- 1 M l N I n u l  SPECIFIC ENERGY 

UUTION SECNO. 2412.000 PROFILE= 1 CRITICAL DEPTH ASSWED 
UUTION SECNO. 2412.000 PROFILE= 1 I(IN1llW SPECIFIC ENERGY 



Granite Reef Wash 
MCDOT #68736 

Cross-sect ion .000 

D istance 



~ranite Reef Wash 
MCDOT #68736 

Cross-section 288.008 

.825' '8 . m s -  
3 

Distance 



~ranite Reef Wash 
MCDOT #68736 

Cross-section 400.000 

1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100 2120 2148 

Distance 



Granite Reef Wash 
MCDOT it68736 

Cross-section 600.000 

Distance 



~ranite Reef Wash 
MCDOT #I68736 

Cross-section 880.899 

Distance 



Granite Reef Wash 
MCDOT #68736 

Cross-section 1000.008 

1900 1920 1940 1960 1980 2000 2020 2040 2860 2080 2100 2120 2140 

Distance 



dranite Reef Wash 
MCDOT #68736 

Cross-section 1100.000 

1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100 2120 2148 

Distance 



Granite Reef Wash 
MCDOT #68736 

Cross-section 1200.000 

Distance 



~ranite Reef Wash 
MCDOT #68736 

Cross-section 1300.080 

Distance 



Granite Reef Wash 
MCDOT #68736 

Cross-section 1340.000 

Distance 



 ran i te Reef Wash 
MCDOT #68736 

Cross-section 1400.000 

Distance 



ü ran ite Reef Wash 
MCDOT #I68736 

Cross-sect ion 1500.000 

8 0 ~ 1 1 1 1 1 1 1 1 1 1 1  l l l , l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l 1 l l l l l l l l l l l l l ~  

1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100 2120 2140 

Distance 



Granite Reef Wash 
MCDOT #68736 

Cross-section 1600.000 
871 .016"4 .e'25- 

86- 1 .  I -- --- -- -_ 

Ees: 
1 : 
e . I .  w4- 
a - 
t :  
i83- 
0 - 
n .  
82- 

81- 

80 

: I ' i "  
I '  . /  Z . 

I I 

, 

-c 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ r ~ ~ ~ ~ ~ r ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ l l ~ ~ l ~ ~ l l l l ~  

1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100 2120 2148 

Distance 



 rani te Reef Wash 
MCDOT #68736 

Cross-section 1700.000 

1900 1920 1940 1960 1980 2000 2020 2840 2060 2080 2108 2120 2140 

Distance 



Granite Reef Wash 
MCDOT #68736 

Cross-section 1800.000 

8 0 ~ l , l l , , ~ l l , l . l l 1 , l , . l , , , , , l l , , 1 , , , , l , , , , I , ~ , , , , l , , I , , , , I , , l , ,  

1900 1920 1940 1960 1980 2000 2028 2040 2860 2080 2100 2120 2140 

Distance 



Granite Reef Wash 
MCDOT #68736 

Cross-section 1800.800 

Distance 



dran i te Reef Wash 
MCDOT #68736 

Cross-section 1988.088 

1908 1920 1940 1968 1988 2808 2020 2048 2060 2880 2108 2120 2148 

Distance 



dranite Reef Wash 
MCDOT #68736 

Cross-section 1921.000 

Distance 





Granite Reef Wash 
MCDOT #68736 

Cross-section 1951.000 

8 0 ~ l l l l l l l l l l l l l l l l I I I I I I I 1 I I I I I I I I I I I I r l l , l l l 1 l l 1 l l l l l l l l 1 l l l ~  

1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2016 

Distance 



Granite Reef Wash 
MCDOT #68736 

Cross-section 2067.800 

D istance 

92- 

Ese: 
1 : 
e -  
w- 
a .  

. t :  
is- 
0 - 
n .  
84- 

8 
I I 

I . \  
f J \  

/ \ 
/ ,,, \ / 

\,<\ . /Cu -, '---.- ,,=x, --,,, ,, . 0 ,,I 

'I-.<, -. - / 
/ -. f .* #'\ I_*CC --- -. .,.$ ',, ,r-' 

.-A* C' 

82- 

88 

\ 

1 I 1 l , 1 I r I ~ I r I I ( ! I I I ~ I I 1 1 ~ 1 I I I , I I I I ~ I I I I ~ I 1 I I ~ I I I I ( I 1 I I ~ I I I I ,  



dran ite Reef Wash 
MCDOT #68736 

Cross-section 2077.000 

1970 1980 1990 2000 2010 2020 2030 2040 2850 2060 2870 2880 2090 

Distance 



Granite Reef Wash 
MCDOT #68736 

Cross-section 2112.600 

Distance 



dran ite Reef Wash 
MCDOT #I68736 

Cross-section 2212.800 

Distance 



Granite Reef Wash 
MCDOT #I38736 

Cross-section 2312.000 

Distance 



Granite Reef Wash 
MCDOT #68736 

Distance 



I S U M P 0  I 
I I 
I I n t e r w t i w  Sunnary Printout I 
I for MS/P~-DOS micro caaprters I 
I May 1991 I *,.,,.-..,,,,.,-----.---------------. 

NOTE - Asterisk <*) a t  l e f t  of prof1 Le nrraber 
indicates message i n  urnaery of errors 
List 

LL Date: 1/03/92 

s m r y  Printout 

SECNO Q DEPTH PCH VCH 
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THIS RUN EXECUTED 15FEB93 10:30:06 
**H+Cl*C*Ct*IHI**I*C-***** 

HEC-2 UATER SURFACE PROF1 LES 

Version 4.6.2; Ray l W 1  
W**H*H********Cl***CHn+.***** 

11 Granite Reef Charnel - 2000 ft. South o f  RcKellips Rd. t o  400 ft. North 
'2 RcKelLips Rd. L 84th St. - Proj. No. 692102 
3 By: JLL Date: 1/03/92 
,4 Chamel Inprvnnts: Sta 12+00 t o  19+45, 38' bottan, C/L 40' E. R/L = 1960 
75 Slope = .00053 ft/ft, No Bank Protection Sta. 11+00 t o  13+40, Bank 
6 Protection Fran Sta. 13+40 t o  19+45, M/L = ZOO0 
7 Box Culvert with Heedwalls: 3 -10' x 6' 

T8 P100=1160 cfs, cross sections looking downstream 
T9 The Start ing U.S. ELev. O Sta 0+OO i s  = t o  the C r i t i c a l  Depth o f  the Exist. 

I1 ICHECK INQ NINV IDIR STRT METRIC HVINS P 

J2 NPROF IPLOT PRFVS XSECV XSECH FN ALLDC IBU 

USEL FP 

CHNIR I TRACE 
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11 1100 15 1925 1968 100 100 
X3 10 
>R 84.6 lW0 64.4 1914 84.3 1925 
>R 84.8 1968 83.5 1972 83.5 1990 
GR 85.0 2016 82.7 2020 84.3 2022 

Begin mlined chamel iaprovanents, cst c/L = 1954, bottom width = 
side slopes = 1 1/2:1, long. slope =.0.053%, n = .02 

NC 0.025 0.025 0.016 
X1 1340 14 1926.3 1982 40 40 

End of ml ined chamel 
Begin gmite Lined chamel, n = 0.016, Side slopes = 1 112 : 1 

X3 10 
GR 85.7 1900 85.7 1915 86.27 1926.3 
GR 80.41 l9TJ 86.28 1982 86.1 1992 
GR 83.6 2019 85.6 2022 84.9 2025 
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IC 0.025 0.025 0.015 
SC RECORD DEFINES TRIPLE 10 FT. X 6 FT. BOX CULVERTS 

SC 3.012 .2 3.0 0 6.0 10.0 111 
CROSS-SECTION 2055 AT UPSTREAM FACE OF CULVERT UITH EFFECTIVE FLOU OPTION 

X2.3 = 2 INDICATES CULVERT OPTION 
BT DATA I S  UCKELLIPS RD. PROFILE 
HIGHER GRWND ELVS.(S. SIDE OF RD.,EAST OF BOX) THAN RD. ARE 
USED (A RD. CUT SITUATION) WHERE APPLICABLE. THE HIGHER OF THE C/L OF 
McKELLIPS RD. OR THE TOP OF THE RELOCATED IRRIG. DITCH (WEST OF BOX) WHERE 
HIGHER THAN THE EXIST. W E  I S  USED. 
U IN IMW ELEV. THAT WATER WILL FLOU INTO THE k K E L L I P S  ROADWAY a THE NORTH 
SIDE I S  = 88.9, THE BANK ELEV. O THE END OF THE W#TH WINGUALLS. 

A1 2067 25 2000 2030 111 111 111 
X2 2 87.4 
u 10 
ST - 24 400 88.5 600 88.2 
BT 1000 87.5 1100 87.4 
BT 1450 88.1 1500 88.0 
BT 1750 89.7 1900 89.8 
BT 2034 92.0 2071 89.9 
BT 2250 88.3 2342 88.1 
BT 2600 88.1 2800 87.9 
BT 3200 88.4 3400 88.6 
GR 88.5 400 88.0 500 87.6 600 87.6 
GR 87.0 1000 86.9 1150 86.6 1300 86.5 
GR 86.7 1750 88.3 1982 89.2 1994 80.7 
GR 89.2 2030.1 88.8 2041 88.7 2060 87.7 
GR 87.1 2600 87.4 2800 87.9 3000 87.6 

CROSS-SECTION 21+12 I S  A FULL FLOU SECTION UPSTREAM FRW CULVERT (CHANNEL 
IMPROVED PER SCOTTSDALEIS PLANS). STA 21+12 = C.O.S. 11+00 

THE U/L RUNNlNG NORTH I S  STA 2000 FOR THE OFFSETS TO THE CROSSSECTIONS 



15FEB93 10:30:06 PAGE 5 
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SECMO DEPTH -EL CRIUS USELK EG HV HL OLOSS L-BMK ELEV 

P PLOB QCH QROB ALOB ACH AROB VOL TUA R-BAMK ELEV 

TIME VLOB VCH VROB XML XWCH XMR WM EL~IM SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICOLlT CORAR TOW10 EMDST 

CCHV= .lo0 CEHV= .300 
'SECMO .000 
!096 USEL MOT GIVEN, AVG OF W, HIM USED 

3265 DIVIDED FLOW 

1280 CROSS SECTION .OO EXTENDED 1.47 FEET 

7720 CRITICAL DEPTH ASSWED 
.OOO 3.07 82.47 82.47 .OO 83.04 .57 .OO -00 81.60 

1360.0 397.1 162.2 800.7 66.4 23.6 135.2 .O .O 81.60 
.OO 5.98 6.88 5.92 .025 .030 .025 .OOO 79.40 1900.00 

.008527 0. 0. 0. 0 19 0 .OO 198.72 2100.00 

*SECMO 200.000 
3280 CROSS SECTION 200.00 EXTEMDED 2.28 FEET 

3302 UARMIMG: #))(VEYAMCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATlO = 2.39 

*SECMO 400.000 
3280 CROSS SECTION 400.00 EXTENDED 2.28 FEET 

+SECMO 600.000 
3280 CROSS SECTION 600.00 EXTENDED 2.29 FEET 



SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS 1-BANK ELEV 

Q QLOB QCH QROB ALOB ACH AROB WL TUA R-BANK ELEV 

TIME VLOB VCH VROB XN L XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC IeOllT CORAR TOPUlD ENDST 

;265 DIVIDED FLOW 

3280 CROSS SECTION 800.00 EXTENDED 1.97 FEET 

*SECNO 1000.000 
5280 CROSS SECTION 1000.00 EXTENDED ' 1.74 FEET 

'SECNO 1 100.000 
3280 CROSS SECTION 1100.00 EXTENDED 1.79 FEET 

'SECNO 1200.000 
3280 CROSS SECTION 1200.00 EXTENDED 1.44 FEET 

3302 UARNING: CONVEYANCE CHANGE CUTSIDE OF ACCEPTABLE RANGE, KRATIO = 1.45 

3495 OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 86.20 ELREA= 86.20 
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SECNO DEPTH CUSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

Q QLOB QCH QROB ALOE ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICOWT CORAR TOPWID ENOST 

*SECNO 1300.000 
3?80 CROSS SECTION 1300.00 EXTENDED 1.05 FEET 

34% OVERBANK AREA ASSUMED ION-EFFECTIVE, ELLEA= 86.30 ELREA= 86.30 

CSECNO 1340.000 
280 CROSS SECTION 1340.00 EXTENDED .90 FEET 

'695 OVERBANK AREA ASSUMED NOW-EFFECTIVE. ELLEA= 86.27 ELREA' 86.28 

SECNO 1400.000 
280 CROSS SECTION , 1400.00 EXTENDED .65 FEET 

4% OVERBANK AREA ASSUMED ION-EFFECTIVE, ELLEA= 86.31 ELREA. 86.31 

SECNO 1500.000 
3280 CROSS SECT ION 1500.00 EXTENDED .31 FEET 

3% OVERBANK AREA ASSUMED NOW-EFFECTIVE, ELLEA- 86.36 ELREA. 86.36 
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SECNO DEPTH U S E L  CRIVS VSELK EG HV HL OLOSS L-BANK ELEV 

P PLOB QCH OROB ALOB ACH AROB VOL TUA R-BANK €LEV 

T lWE VLOB VCH VROB XNL XNCH XNR VTN ELWIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC ICOWT W R  TOPUID ENDS1 

*SECNO 1600.000 

301 HV CHANGED WRE THAN W I N S  

3 0 2  UARNING: COWVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATlO = .% 

3495 OVERBANK AREA ASSUED NOW-EFFECTIVE, ELLEA. 86.75 ELREA= 86.42 

"SECNO 1700.000 

5301 HV CHANGED MORE THAN HVlNS 

6302 YARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = 2.24 

i495 OVERBANK AREA ASSWED NOW-EFFECTIVE, ELLEA= 87.14 ELREA= 86.47 

'SECNO 1800.000 

OVERBANK AREA ASSWED ION-EFFECTIVE, ELLEA= 87.57 ELREAX 



PAGE 1 0  

SECNO DEPTH CVSEL CRIUS USELK EG HV HL OLOSS L-BANK ELEV 

P PLOB OCH PROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VC H VROB XNL XNCH XNR YTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR ITRIAL IDC I C W T  CORM TOPWID ENDST 

4% OVERBANK AREA ASSWED WON-EFFECTIVE, ELLEA= 88.00 ELREAX 87.40 

'SECNO 1921.000 

W% OVERBANK AREA ASSUMED WON-EFFECTIVE, ELLEA= 89.30 ELREA= 87.37 

'SECNO 1931.000 

34% OVERBANK AREA ASSUMED YON-EFFECTIVE, ELLEA= 89.27 ELREA= 89.23 

5302 WARNING: CONVEYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATIO = .66 

34% OVERBANK AREA ASSWED ION-EFFECTIVE, ELLEA- 89.15 ELREA= 89.15 
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SECNO DEPTH CUSEL C R I B  USELK EG HV HL OLOSS 1-BANK ELEV 
Q PLOB QCH M O B  ALOB ACH AROB VOC TUA R-BAUK ELEV 
TIME VLOB VCH VROB XNL XNCH XNR YTN ELMIN SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  IDC 1-1 CORM T O W I D  ENDST 

PEClAL CULVERT 

SC CUNO CUNV ENTLC COFQ RDLEN RISE SPAN CULVLN CHRT SCL ELCHU ELCHD 

3 .012 .20 3.00 . 00 6.00 10.00 111.00 11 4 80.70 80.60 

-HART 11 - BOX WLVERT; SKEUED READYALL; CHAMFERED OR BEVELED INLET EDGES 
SCALE 4 - HEADVALL SKEUED 10 TO 45 DEGREES; INLET EDGES BEVELED 

140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 
-SECNO 2067.000 
5140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 
,140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 
8140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 

5140, NORMAL DEPTH EXCEEDS CULVERT HElGHT 

:PECIAL CULVERT OUTLET CDNTROL 
:GIC = 87.034 E W C  = 87.412 PCVSE= 85.920 ELTRD= 87.400 

5140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 
i140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT , 

2140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 
5140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 
il40, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 
i140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 

5140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 
5140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 
i140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 
i140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 

5140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 
5140, NORMAL DEPTH EXCEEDS CULVERT HEIGHT 
iPECIAL CULVERT 

EGIC EGOC H4 W E I R  QCULV VCH ACULV ELTRD UEIRLN 

87.03 87.41 .71 0. 1360. 7.886 180.0 87.40 0. 

5495 OVERBANK AREA ASSUMED NOW-EFFECTIVE, ELLEA= 89.20 ELREA. 89.20 
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SECNO DEPTH CVSEL CRlVS USELK EG HV HL OLOSS L-BANK €LEV 
Q QLOB QCH QROB ALOB ACH AROB VOL TUA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR UTN ELMIN SSTA 

SLOPE XL08L XLCH XLOBR I T R I A L  IDC ICONT CORAR TOPUID ENDST 

V95 OVERBANK AREA ASSUEO ION-EFFECTIVE, 

SECNO 21 12.000 

3301 HV CHANGED WORE THAN HVlNS 

1685 20 TRIALS ATTEMPTED VSEL,CYSEL 
J693 PROBABLE M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH A S W E D  

2112.000 7.76 91.39 91.39 
1360.0 94.2 1268.1 17.7 

.12 3.23 10.92 2.31 
.001607 45. 45. 45. 

.'SECNO 2312.000 
7185 M I N I # M  SPECIFIC ENERGY 
5720 CRITICAL DEPTH A S W E D  

2312.000 7.65 91.88 91.88 
1360.0 101.3 1231.9 26.8 

.13 3.22 10.90 2.67 
.001593 100. 100. 100. 

'SECNO 2412.000 
3685 20 TRIALS ATTEMPTED V S E L , M E L  
3693 PROBABLE M l N I M M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSWED 

2412.000 7.65 92.18 92.18 
1360.0 105.5 1227.8 26.8 

.13 3.25 10.86 2.66 
.001579 100. 100. 100. 
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*nm**.*n*--- 

HEC-2 YATER SURFACE PROFILES 

THIS RUN E X E M E D  15FEB93 10:30:08 

V e r s i o n  4.6.2; May 1991 
**HI***~******m-H** 

NOTE- ASTERISK (9) AT LEFT OF CROSS-SECTIW WUIBER INDICATES MESSAGE I N  S W Y  OF ERRORS LIST 

LL Date:  1/03/92 

W R Y  PRINTOUT TABLE 150 

SECNO XLCH ELTRD ELLC ELMIN P CVSEL CRlUS EG lO*KS VCH AREA .01K 

t .OOO . 00 .OO .OO 79.40 1360.00 82.47 82.47 83.04 85.27 6.88 225.21 147.28 

200.000 200.00 .OO .OO 79.40 1360.00 b.48 .OO 83.67 14.97 3.58 389.48 351.45 

400.000 200.00 . 00 .OO 80.00 1360.00 83.78 .OO 83.98 16.06 3.70 382.33 339.36 

600.000 200.00 .OO .OO 80.40 1360.00 84.10 .OO 84.27 13.15 3.16 405.80 375.03 

800.000 200.00 .OO .OO 80.60 1360.00 84.37 .OO 84.60 18.27 4.28 362.89 318.17 



SECNO 

1931 .OOO 

1951 .ooo 

2067.000 

2077.000 

2112.000 

2212.000 

* 2312.000 

2412.000 

XLCH ELTRD 

10.00 . 00 

20.00 .oo 

111.00 87.40 

10.00 .oo 

45.00 . 00 

100.00 .oo 

100.00 -00 

100.00 .oo 

ELLC 

.OO 

.oo 

. 00 

.oo 

.oo 

.oo 

. 00 

.oo 

VCH 

4.91 

7.11 

7.89 

5.72 

10.92 

9.77 

10.90 

10.86 

PAGE 14 

AREA .01K 

2T7.00 709.48 

191 -41 456.31 

172.46 548.33 

237.85 662.74 

151.12 339.26 

176.81 398.33 

154.57 340.77 

155.64 342.21 



.L Date: 1/03/92 

W R Y  PRINTOUT TABLE 

PACE 15 

SECNO 

* .ooo 

200.000 

400.000 

600.000 

800.000 

1000.000 

1100.000 

1200.000 

1300.000 

1340.000 

1400.000 

1500.000 

1600.000 

* 1700.000 

1800.000 

1900.000 

1921,000 

1931 .OOO 

* 1951.000 

2067.000 

2077.000 

2112.000 

2212.000 

2312.000 

D l  FVSP 

.oo 

.oo 

.00 

. 00 

.00 

.oo 

.oo 

.oo 

.oo 

.oo 

.oo 

-00 

.oo 

.oo 

-00 

.oo 

.oo 

.oo 

.oo 

.oo 

. 00 

.oo 

.oo 

.oo 

DIFVSX DIFKYS 

. 00 .oo 

1.01 .oo 

.M .oo 

.31 .OO 

.27 .OO 

.37 .oo 

.34 .oo 

- .05 . 00 

.12 .oo 

.05 . 00 

.04 .oo 

.07 .OO 

- .44 . 00 

1.12 .oo 

.04 .OO 

.05 . 00 

. 09 .oo 

.03 .OO 

- .28 .OO 

-53 .oo 

.51 .oo 

4.44 .oo 

.58 .OO 

-.w .oo 

XLCH 

.oo 

200.00 

200.00 

200.00 

200.00 

200.00 

100.00 

100.00 

100.00 

40.00 

60.00 

100.00 

100.00 

100.00 

100.00 

100.00 

21 .oo 

10.00 

20.00 

111.00 

10.00 

45.00 

100.00 

100.00 



SECNO P CVSEL DIFUSP DIFUSX DIFKW TOPUID XLCH 

2412.000 1360.00 92.18 .00 .30 -00 53.04 100.00 

PACE 16 



PAGE 1 7  

SU4MARY OF ERRORS AN0 SPECIAL NOTES 

M I O N  SECNO. .000 PROF1 LE= 1 CRITICAL DEPTH ASSUWED 

'fARNING SECNO. 200.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

JARNING SECNO. 1200.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

IARNING SECNO. 1600.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

WARNING SECNO. lMO.OOO PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

IARNING SECNO= 1951.000 PROFILE= 1 CONVEYANCE CHANGE OUTSIDE ACCEPTABLE RANGE 

CAUTION SECNO. 2112.000 PROFILE= 1 CRITICAL DEPTH ASSUWED 
"AUTION SECNO= 2 1  12.000 PROF1 LE= 1 PROBABLE M I N I M  SPEC1 F I C  ENERGY 
N I T I O N  SECNO. 2112.000 PROFILE= 1 2 0  TRIALS ATTEMPTED TO BALANCE YSEL 

WUTIO~( SECNO. 2312.000 PROFILE= 1 CRITICAL DEPTH ASSUMED 
'JIUTION SECNO. 2312.000 PROFILE= 1 M I N I M  SPECIFIC ENERGY 

CAUTION SECNO= 2412.000 PROFILE= 1 CRITICAL DEPTH ASSUMED 
CAUTION SECNO= 2412.000 PROFl LE= 1 PROBABLE M I N I M  SPECIFIC ENERGY 
'JIUTION SECNO= 2412.000 PROFILE= 1 2 0  TRIALS ATTEMPTED TO BALANCE USEL 





CURRENT DATE: 04-17-1992 
CURRENT TIME: 08:23:31 

FILE DATE: 12-11-1991 
FILE NAME: WTP100-1 

- -- 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 3.2 

-- - - - 

SUMMARY O F  CULVERT FLOWS (CFS) 

1 

ELEV (FT) 
86.15 
86.16 
86.20 
86.26 
86.34 
86.45 
86.58 
86.73 
86.91 
87.12 
87.29 
87.24 

TOTAL 
0 

13  
26 
39 
5 1  
64 
77 
90 

103 
116 
129 
123 

FILE: wTP100-1 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
3 R C P  3.00 3.00 .012 CONVENTIONAL 

C 
u 
L 
V 

1 
2 
3 
4 
5 
6 

DATE: 12-11-1991 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) ( FT) (FT) 
81.53 81.40 96.00 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 2 26 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: WTP100-1 DATE : 

HEAD 
ELEV (FT) 

86.15 
86.16 
86.20 
86.26 
86.34 
86.45 
86.58 
86.73 
86.91 
87.12 
87.29 

HEAD 
ERROR (FT) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-0.00 

TOTAL 
FLOW (CFS) 

0 
1 3  
26 
39 
5 1  
64 
77 
90 

103 
116 
129 

FLOW 
ERROR (CFS ) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 

% FLOW 
ERROR 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. 0.92 

<I> TOLERANCE (MI) = 0.010 <2> TOLERANCE (%)  = 1.000 



2URRENT DATE: 04-17-1992 
CURRENT TIME: 08:23:31 

FILE DATE: 12-11-1991 
FILE NAME: WTP100-1 

CULVERT # 1 

PERFORMANCE CURVE FOR 3 BARREL(S) 

W E  TWE ICH OCH FLOW 
TYPE 
0-NF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 

CCE 
(ft) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 :oo 
0.00 
0.00 

FCE 
( f t) 

81.53 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

El. inlet face invert 81.53 ft El. outlet invert 
El. inlet throat invert 0.00 ft El. inlet crest 

TCE 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 1626.00 
INLET ELEVATION (FT) 81.53 
OUTLET STATION (FT) 1530.00 
OUTLET ELEVATION (FT) 81.40 
NUMBER OF BARRELS 3.00 
SLOPE (V-FT/H-FT) 0.0014 
CULVERT LENGTH ALONG SLOPE (FT) 96.00 

"*** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 3.00 FT 
BARREL MATERIAL CONCRETE 
BARRELMANNING'S N 0.012 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE WITH HEADWALL 
INLET DEPRESSION NONE 



CURRENT DATE: 04-17-1992 
CURRENT TIME: 08:23:31 

FILE DATE: 12-11-1991 
FILE NAME: WTP100-1 

TAILWATER 

CONSTANT WATER SURFACE ELEVATION 
86.15 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) ( FT) 

1 0 ..OO 87.59 
2 50.00 87.54 
3 100.00 87.49 
4 150.00 87.39 
5 200.00 87.29 
6 250.00 87.24 
7 300.00 87.27 
8 350.00 87.39 
9 400.00 87.59 
10 450.00 87.83 

PAVED 
68.00 



CURRENT DATE: 04-17-1992 
CURRENT TIME: 08:25:16 

F I L E  DATE: 03-11-1992 
F I L E  NAME: 1530W2 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 3.2 

SUMMARY O F  CULVERT FLOWS ( C F S )  F I L E :  1530W2 DATE:- 03-11-1992 

C 
u 
L 
V 

1 
2 
3 
4 
5 
6 

ELEV ( F T )  
84.51 
84.53 
84.58 
84.66 
84.77 
84.92 
85.10 
85.32 
85.56 
85.84 
86.15 
86.92 

TOTAL 
0 
14 
27 
41 
54 
68 
82 
95 
109 
123 
136 
165 

S I T E  DATA 

I N L E T  OUTLET CULVERT 
ELEV. ELEV. LENGTH 
( F T )  ( F T )  ( F T )  
81.40 80.90 410.00 

6 ROADWAY I T R  
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 OVERTOPPING 

I CULVERT SHAPE, MATERIAL, I N L E T  

BARRELS 
SHAPE SPAN R I S E  MANNING INLET 
MATERIAL ( F T )  ( F T )  n TYPE 
1 RCB 8.00 3.00 .013 CONVENTIONAL 

-- - 

SUMMARY O F  I T E R A T I V E  SOLUTION ERRORS F I L E :  1530W2 DATE: 03-11-1992 

HEAD 
E L E V ( F T )  , 

84.51 
84.53 
84.58 
84.66 
84.77 
84.92 
85.10 
85.32 
85.56 
85.84 
86.15 

' HEAD 
ERROR ( F T )  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

TOTAL 
F M W  ( C F S )  

0 
14 
27 
41 
54 
68 
82 
95 
109 
123 
136 

FLOW 
ERROR ( C F S  ) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

% F M W  
ERROR 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

<1> TOLERANCE ( F T )  = 0.010 <2> TOLERANCE (8) = 1.000 



2URRENT DATE: 04-17-1992 
CURRENT TIME: 08:25:16 

FILE DATE: 03-11-1992 
FILE NAME: 1530W2 

CULVERT # 1 

HWE 
(ft) 

84.51 
84.53 
84.58 
84.66 
84.77 
84.92 
85.10 
85.32 
85.56 
85.84 
86.15 

PERFORMANCE CURVE FOR 1 BARREL(S) 

TWE 
(ft) 

84.51 
84.51 
84.51 
84.51 
84.51 
84.51 
84.51 
84.51 
84.51 
84.51 
84.51 

ICH 
(ft) 
0.00 
0.78 
1.22 
1.60 
1.92 
2.22 
2.50 
2.77 
3.04 
3.32 
3.60 

OCH 
(ft) 
3.11 
3.13 
3.18 
3.26 
3.37 
3.52 
3.70 
3.92 
4.16 
4.44 
4.75 

FLOW 
TYPE 
0-NF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 

CCE 
(ft) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

FCE 
(ft) 

81.40 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

El. inlet face invert 81.40 ft El. outlet invert 
El. inlet throat invert 0.00 ft El. inlet crest 

TCE 

k * + * *  SITE DATA +**** CULVERT INVERT ************** 
INLET STATION (FT) 1530.00 
INLET ELEVATION (FT) 81.40 
OUTLET STATION (FT) 1940.00 
OUTLET ELEVATION (FT) 80.90 

i NUMBER OF BARRELS 1.00 
SLOPE (V-FT/H-FT) 0.0012 
CULVERT LENGTH ALONG SLOPE (FT) 410.00 

&**** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE BOX 
BARREL SPAN 8.00 FT 
BARREL RISE 3.00 FT 
BARREL MATERIAL CONCRETE 
BARRELMANNING'S N 0.013 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (90&15 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 04-17-1992 
CURRENT TIME: 08:25:16 

FILE DATE: 03-11-1992 
FILE NAME: 1530W2 

TAILWATER 

CONSTANT WATER SURFACE ELEVATION 
84.51 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) (FT) 

1 0.00 89.00 
2 34.00 88.32 
3 37.50 88.90 
4 39.20 88.70 
5 60.00 86.92 

GRAVEL 
10.00 



ZURRENT DATE: 04-17-1992 
XJRRENT TIME: 08:27:00 

FILE DATE: 03-11-1992 
FILE NAME: 1940W 

- 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 3.2 

3UMMARY OF CULVERT FLOWS (CFS) 

ELEV (FT) 
83.07 
83.09 
83.14 
83.22 
83.33 
83.46 
83.63 
83.82 
83.99 
84.24 
84.51 
86 ..92 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 RCB 8.00 3.00 .013 CONVENTIONAL 

t 

C 

I :: 
V 

1 
2 
3 
4 

1 5  
6 

TOTAL 
0 

14 
27 
4 1  
55 
69 
82 
96 

110 
123 
137 
229 

SITE DATA 

INLET OUTLET CULVERT 
ELEV. ELEV. LENGTH 
(FT) (FT) (FT) 
80.90 80.80 72.00 

FILE: 1940W 
- - 

DATE: 03-11-1992 

6 ROADWAY ITR 
0 .  0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1  
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 1940W DATE: 03-11-1992 

HEAD 
ELEV (FT) 

83.07 
83.09 
83.14 
83.22 
83.33 
83.46 
83.63 
83.82 
83.99 
84.24 
84.51 

HEAD 
ERROR (FT) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

TOTAL 
FLOW ( CFS ) 

0 
14 
27 
4 1  
55 
69 
82 
96 

110 
123 
137 

FLOW 
ERROR (CFS) 

0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

% FfXlW 
ERROR 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

<1> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( 8 )  = 1.000 



CURRENT DATE: 04-17-1992 
CURRENT TIME: 08:27:00 

FILE DATE: 03-11-1992 
FILE NAME: 1940W 

CULVERT # 1 

PERFORMANCE CURVE FOR 1 BARREL (S) 

I C H  
( f t )  
0.00 
0.78 
1.23 
1.60 
1.93 
2.23 
2.51 
2.79 
3.06 
3.33 
3 .61  

OCH 
(ft) 
2.17 
2.19 
2.24 
2.32 
2.43 
2.56 
2.73 
2.92 
3.09 
3.34 
3.59 

FLOW 
TYPE 
0-NF 
3 - M I  
3-M1 
3 - M 1  
3 - M 1  
3 - M 1  
3 - M 1  
3 - M 1  
3 -M2 
3 -M2 
3 -M2 

CCE 
( ft) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

FCE 
( ft) 

80.90 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

E l .  i n l e t  f a c e  i nve r t  80.90 f t  E l .  o u t l e t  inver t  
E l .  i n l e t  throat i n v e r t  0.00 f t  E l .  i n l e t  crest 

TCE 
(ft) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 1940.00 
INLET ELEVATION (FT) 80.90 
OUTLET STATION (FT) 2012 . 00 
OUTLET ELEVATION (FT) 80.80 
NUMBER OF BARRELS 1.00 
SLOPE (V-FT/H-FT) 0.0014 
CULVERT LENGTH ALONG SLOPE (FT) 72.00 

***** CULVERT DATA SUMMARY ........................ 
BARREL SHAPE BOX 
BARREL SPAN 8.00 FT 
BARREL RISE 3.00 FT 
BARREL MATERIAL CONCRETE 
BARRELMANNING'S N 0.013 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE (906115 DEG. FLARE) 
INLET DEPRESSION NONE 



CURRENT DATE: 04-17-1992 
CURRENT TIME: 08:27:00 

FILE DATE: 03-11-1992 
FILE NAME: 1940W 

TAILWATER 

CONSTANT 1 
/-- 

FACE ELEVATION 

7 
4 , 

ROADWAY SURFACE GRAVEL 
20.00 

CROSS-SECTION 
COORD. NO. 



CURRENT DATE: 04-17-1992 
2URRENT TIME: 08:34:37 

FILE DATE: 03-12-1992 . 
FILE NAME: ETP99-N2 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 3.2 

- - 

SUMMARY OF CULVERT FLOWS (CFS) 

ELEV (FT) 
86.50 
86.52 
86.57 
86.65 
86.76 
86.89 
86.97 
87.02 
87.06 
87.10 
87.13 
86.83 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
4 RCP 3.00 3.00 .013 CONVENTIONAL 

C 
u 
L 
V 

1 
2 
3 
4 
5 
6 

TOTAL 
0 

19 
39 
58 
77 
97 

116 
135 
154 
174 
193 

86 

SITE DATA 

INLET OUTLET CULVERT 
ELEV . ELEV. LENGTH 
(FT) (FT) (FT) 
81.61 81.45 105.00 

FILE: ETP99-N2 DATE: 03-12-1992 

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 2 19 
0 12 13  
0 25 10 
0 40 8 
0 56 7 
0 72 6 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: ETP99-N2 DATE: 03-12-1992 

HEAD .HEAD TOTAL FLOW % FLOW 
ELEV(FT) . . ERROR ( FT) FLOW ( CFS ) ERROR (CFS) ERROR 

86.50 0.00 0 0 0.00 
86.52 0.00 1 9  0 0.00 
86.57 0.00 39 0 0.00 
86.65 0.00 58 0 0.00 
86.76 0.00 77 0 0.00 
86.89 -0.00 97 1 0.84 
86.97 -0.00 116 1 0.90 
87.02 -0.00 135 1 0.89 
87.06 -0.00 154 1 0.84 
87.10 -0.00 174 1 0.76 
87.. 1 3  -0.00 193 2 0.81 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE (%) = 1.000 



CURRENT DATE: 04-17-1992 
CURRENT TIME: 08:34:37 

FILE DATE: 03-12-1992 
FILE NAME: ETP99-N2 

CULVERT # 1 

PERFORMANCE CURVE FOR 4 BARREL(S) 

HWE TWE 
( ft) ( ft) 

86.50 86.50 
86.52 86.50 
86.57 86.50 
86.65 86.50 
86.76 86.50 
86.89 86.50 
86.96 86.50 
87.02 86.50 
87.06 86.50 
87.10 86.50 
87.13 86.50 

ICH 
( ft) 
0.00 
0.94 
1.35 
1.72 
2.06 
2.32 
2.45 
2.53 
2.60 
2.65 
2.69 

OCH 
(ft) 
4.89 
4.91 
4.96 
5.04 
5.15 
5.28 
5.35 
5.41 
5.45 
5.49 
5.52 

FLOW 
TYPE 
0-NF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 
4-FF 

CCE FCE 
(ft) (ft) 
0.00 81.61 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

El. inlet face invert 81.61 ft El. outlet invert 
El. inlet throat invert 0.00 it El. inlet crest 

TCE 
(ft) 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

***** SITE DATA ***** CULVERT INVERT ************** 
INLET STATION (FT) 434.00 
INLET ELEVATION (FT) 81.61 
OUTLET STATION (FT) 539.00 
OUTLET ELEVATION (FT) 81.45 
NUMBER OF BARRELS 4.00 
SLOPE (V-FT/H-FT) 0.0015 
CULVERT LENGTH ALONG SLOPE (FT) 105.00 

***** CULVERT DATA S m y  ........................ 
BARREL SHAPE CIRCULAR 
BARREL DIAMETER 3.00 FT 
BARREL MATERIAL CONCRETE 
BARRELMANNING'S N 0.013 
INLET TYPE CONVENTIONAL 
INLET EDGE AND WALL SQUARE EDGE w I m  HEADWALL 
INLET DEPRESSION NONE 



CURRENT DATE: 04-17-1992 
CURRENT TIME: 08:34:37 

FILE DATE: 03-12-1992 
FILE NAME: ETP99-N2 

TAILWATER 

CONSTANT WATER SURFACE ELEVATION 
86.50 

ROADWAY OVERTOPPING DATA 

ROADWAY SURFACE 
EMBANKMENT TOP WIDTH (FT) 

***** USER DEFINED ROADWAY PROFILE 
CROSS-SECTION X Y 
COORD. NO. (FT) 

1 0.00 
(FT) 

87.77 
2 50.00 87.52 
3 100.00 87.26 
4 150.00 87.02 
5 200.00 86.88 
6 250.00 86.83 
7 300.00 86.89 
8 350.00 87.02 
9 400.00 87.04 
10 500.00 87.16 

PAVED 
68.00 . 



CURRENT DATE: 04-17-1992 
CURRENT TIME: 08:40:34 

FILE DATE: 03-11-1992 
FILE NAME: 2520E2 

--- 

FHWA CULVERT ANALYSIS 
HY-8, VERSION 3.2 

SUMMARY OF CULVERT FLOWS (CFS) 

C 
U 
L 
V 

1 
2 
3 
4 
5 
6 

FILE: 252032 DATE: 03-11-1992 

SITE DATA 

INLET OUTLET CULVERT 
ELEV ELEV. LENGTH 
(FT) (FT) (FT) 
81.45 80.80 468.00 

ELEV (FT) 
83.07 
83.15 
83.38 
83.70 
84.07 
84.42 
84.81 
85.16 
85.83 
86.29 
86.50 
85.81 

CULVERT SHAPE, MATERIAL, INLET 

BARRELS 
SHAPE SPAN RISE MANNING INLET 
MATERIAL (FT) (FT) n TYPE 
1 RCB 8.00 3.00 -013 CONVENTIONAL 

TOTAL 
0 

20 
40 
6 1  
8 1  

1 0 1  
1 2 1  
1 4 1  
162 
182 
202 
161  

6 ROADWAY ITR 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 1 
0 0 3 
0 9 6 
0 24 5 
0 OVERTOPPING 

SUMMARY OF ITERATIVE SOLUTION ERRORS FILE: 252032 DATE: 03-11-1992 

HEAD 
ELEV ( FT) 

83.07 
83.15 
83.38 
83.70 
84.07 
84.42 
84.81 
85.16 
85.83 
86.29 
86.50 

HEAD 
ERROR (FT) 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-0.00 
-0.01 
-0.01 

TOTAL 
FLOW (CFS) 

0 
20 
40 
6 1  
8 1  

1 0 1  
12 1 
141  
162 
182 
202 

FLOW 
ERROR (CFS) 

0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 

% FLOW 
ERROR 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.09 
0.58 
0.55 

<I> TOLERANCE (FT) = 0.010 <2> TOLERANCE ( a )  = 1.000 



CURRENT DATE: 04-17-1992 
CURRENT TIME: 08:40:34 

F I L E  DATE: 03-11-1992 
FILE NAME: 2520E2 

- 

CULVERT # 1 

HWE 

PERFORMANCE CURVE FOR 1 BARREL(S) 

TWE 
( f t )  

83.07 
83.07 
83.07 
83.07 
83.07 
83.07 
83.07 
83.07 
83.07 
83.07 
83.07 

I C H  
( f t )  
0.00 
1.00 
1.58 
2.06 
2.48 
2.88 
3.29 
3.70 
4.15 
4.39 
4.52 

OCH FLOW 
TYPE 
0-NF 
3-M1 
3 - ~ i  
3 -M1 
3-M1 
3 -M2 
3 -M2 
3 -M2 
7-FF 
7-FF 
7-FF 

CCE 
( f t )  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

FCE 
( f t )  

81.45 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

E l .  i n l e t  face inve r t  81.45 f t  E l .  o u t l e t  inver t  
E l .  i n l e t  t h r o a t  i nve r t  0.00 f t  E l .  i n l e t  crest 

TCE 
( f t )  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 ..OO 

a*+** S I T E  DATA ***** CULVERT INVERT ************** 
INLET STATION ( F T )  2520.00 
INLET ELEVATION ( F T )  81.45 
OUTLET STATION ( F T )  2988.00 
OUTLET ELEVATION ( F T )  80.80 
NUMBER O F  BARRELS 1.00 
SLOPE (V-FT/H-FT) 0.0014 
CULVERT LENGTH ALONG SLOPE ( F T )  468.00 

***** CULVERT DATA SUMMARY ***********************a 
BARREL SHAPE BOX 
BARREL SPAN 8.00 FT 
BARREL R I S E  ' 3.00 FT 
BARREL MATERIAL . CONCRETE 
BARRELMANNING'S N 0.013 
INLET TYPE CONVENTIONAL 
INLET EDGE AND W A L L  SQUARE EDGE (90&15 DEG. FLARE) 
INLET DEPRESSION NONE 



3URRENT DATE: 04-17-1992 
CURRENT TIME: 08:40:34 

FILE DATE: 03-11-1992 
FILE NAME: 252032 

TAILWATER 

CONSTANT WA-FACE ELEVATION 

t ROADWAY OVERTOPPING DATA 

\ 

ROADWAY SURFACE \ GRAVEL 
EMBANKMENT TOP WIDTR\(FT) 1.00 

t * * * *  USER DEFINED ROADWAY FPOFILE 
CROSS-SECTION 
COORD. NO. ( FT) '--\ (:TI 

1 0.00 86.85 
2 0.40 86.17 
3 34.10 86.67 
4 40.00 86.00' 

I 5 50.00 85.81 
6 60.00 87.80 iJ\ 

I * 



1WR92 08:03:58 PACE 1 

**** ........................... 
HEC-2 UATER SURFACE PROF1 LES 

Version 4.6.2; May l W 1  
..................................... 

11 Granite Reef Chamel - 900 f t .  South of McKellipo Rd. to  300 f t .  North 
T2 McKcl l ip  Rd. C 84th St. - Proj. No. 692102 
73 By: JLL Date: 10/7/91 

J1 ICHECK INQ NlNV I O I R  STRT METRIC HVlNS a 



WC .O25 .03 .025 - .1 
1t1 2054 15 1903 2037 
(3 10 
GR 86.8 1400 87.3 1700 
CR 89.7 2000 W.1 ZOOI 
CR 89.7 2037 89.1 ZtOO 

Begin 6 f t .  High BLock o n  Uoat S i d .  of  C h m L  



X l  2055 13 1933 2037 1 1 
w3 10 
GI( 86.8 1400 87.3 1700 87.5 1900 
GR 89.7 2000 89.1 2004 06.4 2013 
GR 89.7 2037 89.8 2040 45.8 2040.1 

Begin 6 f t .  H i g h  Block YaLL on East Side o f  C h m l  

X l  2074 12 2014 2039 19 19 
CR W.5 1986.9 90.5 1987 90.0 1990 
GR 90.1 1997 89.3 2014 85.6 2022 
GR 89.7 ,2040 45.7 2040.1 

St.. 21+00 = St.. 11+00 C i t y  of Scottsdalels Chamt lnprwcnent Plans 



SECW DEPTH MEL GRIM USELK EG nv HL OLOSS L-BANK ELEV 

a PLOB acn QROB ALOE ~ c n  AIIO ML TYA R-BANK ELEV 

TIME VLOB VCH VROB XNL XNCH XNR W Y  ELHIM SSTA 

SLOPE XLO0L XLCH XLOBR I T R I A L  IDC I Q Y T  C W  T O W I D  ENDST 

3265 DIVIDED F L W  

3280  CROSS SECTIW 1100.00 EXTENDED 1.60 FEET 

*SECNO 1200.000 

3265  DIVIDED F L W  

3280  CROSS SECTIW 1200.00 EXTENDED 1.64 FEET 

3495 OVERBANK AREA ASSLIMED NW-EFFECTIVE, ELLEA* 85.80 E L R U B  84.90 

3265 DIVIDED F L W  

3280 CROSS SECTION 1300.00 EXTENDED 1.59 FEET 

34% OVERBANK AREA ASSWED NOW-EFFECTIVE, ELLEA= 87.40 ELREAS 85.40 



SECW oEPTn NSEL CRIYS USELK EG 
a O L O ~  acn PROB A L ~  ACH 

TIN V L O ~  vcn VROB XNL xwcn 
SLOPE XLOOL XLCH XLOBR I T R I A L  IOC 

*SECNo 1400.000 
3280 CROSS SECTION 1400.00 EXTENDED 1.64 FEET 

3265 DIVIDED F L W  

3280 CROSS SECTION 1500.00 EXTEUOEO 1.18 FEET 

*SECNO 1600.000 
3280 CROSS S E C T I W  1600.00 EXTENDED 1.16 FEET 

3265 DIV IDED F L W  

3280 CROSS SECTION 1700.00 EXTEUDED 1.16 FEET 

3a5 20 TRIALS ATTEWPTED USEL,CYSEL - 
3693 PROBABLE M I N I  WM SPEC1 F l C  ENERGY' 
3720 CRITICAL DEPTH AS- 

1700.000 7.36 87.46 87.U .W 68.21 
1360.0 14.6 1013.9- ~ 1 . 6  8.7 131.0 

.03 1 7.74 3.69 .02S .OU) 

. 00W3 100. 100. 100. 20 8 

nv n L  MOSS L-BANK ELEV 
AROs ML T W  R-BANK ELEV 
XNR W Y  ELH lY  SSTA 
ICON1 WRM T O W I D  ENDST 



SECNO DE'PTH N S E L  CRIUS YSELK EG HV HL OLOES L-BANK €LEV 
a Q L ~  acn OR00 ALOQ ACH AROQ VOL TYA R-BANK ELEV 
TIME VLOQ VCH VROB XNL XNCH XN R UTY ELMIY SSTA 

SLOPE XLOBL X L C ~  XLOBR I T R I A L  IDC l C W T  CORM T O W I D  ENDST 

*SECNo lKn.00a 
3280 CROSS SECTION 1800.00 EXTENDED 1.72 FEET 

3302 YARNING: CWMYANCE CHANGE OUTSIDE OF ACCEPTABLE RANGE, KRATlO = 1 .fb 

1490 NH CARD USED 
'SECNO 1850.000 
3280 CROSS SECTION 1850.00 EXTENDED 1.80 FEET 

34% OVERBANK AREA ASUl lED WON-EFFECTIVE, ELLEA= 89.30 ELRU. 

1490 NH CARD USED 
'SECNO 1900.000 
3280 CROSS SECTION 1900.00 EXTERDED 1.71 FEET 

3495 WERBANK AREA A S S W D  NOW-EFFECTIVE, ELLEA= 90.40 E L R U =  

CCHV= .loo cEnv= .U)O 

*SECNo 1960.000 
3280 CROSS SECTION 1960.00 EXTEMDEO 2.24 FEET 



SECW DEPTH M E L  CRlUS YSELK EG HV HL L - O M :  ELEV 
0 Q L ~ Q  %H QROB ALOs ACH AROD VOL TYA R-BANK ELEV 
TIWE V L O ~  vcn VROB XNL XYCH XNR WM ELMIN SSTA 
SLOPE XLOBL XLCH XLOBR I T R I A L  IDC I t Q l T  CORAR T O W I D  ENDST 

3 3 0 2  UARNING: CONVEYANCE CHANCE W T S l D E  OF ACCEPTABLE RANGE, KRATIO 6.55 

CCHV. . I 0 0  CEHV- .SO0 
*SECND 2000.000 
3280 CROSS SECTION 2000.00 E X 1  ENDED .73 FEET 

3 3 0 2  WRYING: CONVEYANCE CHANCE OUTSIDE OF ACCEPTABLE RANGE, KRATIO 5.22 

CCHV. . I 0 0  CEHV= ,300 
*SECNO 2054.000 
3 2 8 0  CROSS SECTIOY 2054.00 EXTENDED 3.10 FEET 

3685 20 TRIALS ATTEMPTED USEL,tVSEL 
3693 PROBABLE M l N l l U W  SPECIFIC EHERGY 
3 7 2 0  CRITICAL DEPTH ASSUMED 

3 4 9 5  OMRBANK AREA A S W E D  LION-EFFECTIVE, ELLEA* 90.20 ELREAS 89.70 

'SECIK) 2055.000 
3 2 8 0  CROSS SECTION 2055.00 EXTENDED 3.43 FEET 

5 6 8 5  2 0  TRIALS ATTEMPTED m E L , N S E L  
3693 PROMBLE H l N I C U (  SP€CIF lC  ENERGY 



S E W  OEPTH CUSEL CRIUS 
Q QLOI QCH QROO 

TIE VLOI VCH VROO 
SLOPE XLOBL XLCH XLOBR 

3720 CRITICAL OEPTH ASWE0 
2055.000 4.93 90.23 90.23 

1360.0 1296.3 63.4 .3 
.13 -81 .60 .18 

.0000CL 1. 1. 1. 

3301 HV CHANCED MORE THAN HVlNS 

3685 20 TRIALS ATTEMPTED YSEL,CUSEL 
3693 PROBABLE MINIWI( SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSUMED 

2074.000 5.45 91.05 91.05 
1360.0 295.9 1060.8 3.3 

.13 6.19 10.38 2.41 
.005080 19. 19. 19. 

+SECWO 21 00.000 
3685 20 TRIALS ATTEMPTEO WSEL,CUSEL 
3693 PROBABLE M I N I M  SPECIFIC ENERGY 
3720 CRITICAL DEPTH ASSUMED 

2100.000 6.02 92.42 92.42 
1360.0 205.1 1127.9 27.0 

.13 4.94 10.37 3.87 
.OM042 26. 26. 26. 

*SECWO 2200.000 
3685 20 TRIALS ATTEMPTEO WSEL,NSEL 
3693 PROBABLE M I N I M  SPECIFIC ENERGY 
3720 CRITICAL OEPTH ASSWED 

2200.000 5.92 92.52 92.52 
1360.0 1M.2 1161.6 42.2 

.13 4.71 10.42 4.34 
.00C402 0. 0. 0. 

YSELK EC HV HL OCOSS L-BANKELEV 
ALOl ACH AROI WX TUA R-OINK ELEV 
XNL XNCH XNR YTN ELMIN SSTA 
ITRIAL IOC IWNT CDRll TOPUID ENDST 

*SEUK) ZM0.000 
3685 20 TRIALS ATTEWTED YSLL,QISEL 
3693 PROBABLE MIN1M.M SPECIFIC ENERGY 



PAGE 9 

SECW DEPTH W L  
a O L a  PCH 
T I E  V L ~  n n  
SLOPE X L ~ L  xLcn 

3720 CRITICAL DEPTH ASSUWED 
2M0.000 5 . 1  92.73 

1360.0 207.3 lW7.8 
.13 5.11 10.47 

.00U00 0. 0. 

CRIUS USELK EG 
Q R a  ALOI  ACH 
Ma  XYL XYCH 
X L a  I T R I A L  IDC 

nv HL OlWS L-BAYKELEV 
AiKT vOL 1 U I - I U Y K  €LEV 
XYR W Y  ELWIY SSTA 
ICOYT CORM T O W I D  ENDST 



PROFILE FOL\ STREAT LL Date: 10/7/91 

PLOTTED POINTS (BY PRIOIITY) E-ENERGY,Y-MTER S U I F A e E , I - l N M R T , C - C I f T I u L  Y.S.,L-LEFT MNK,R-RIGHT W K , W - L M R  E W  STA 

W R L Y . E  
.M R L Y. E 
.I( R LY. E 
.M n LY. E . R LY E 
. W  R L Y E  
W R Y E  
. W  R U L E  
. n  R . Y E  . 

R . U L E  . 
. M R . Y L E  . 
W R . Y L E  . . W R . Y L E  . 
. M R . Y E  . 
. W R . Y E L  . 
. 11 R . Y E L  . 
. n R. Y E L  . 
. n R Y E L .  
. W R Y E L .  
. W R Y E  L 
. 11 R Y E  L 
. W . R Y E L  
. W .R Y E L. 
. W .R Y E L. 
. W . R Y E L .  
, M .R U E L .  

W . R  Y E .  
M . R  Y E .  
I( .R Y L E .  
M R M E .  
n .R LY E . 
W.R L Y E .  
M .R LY E . 
M.R L Y E .  
I* L Y E .  
I* L Y  E. 
m L Y  E. 

R L Y  E. 
R L Y  E. 
R L Y  E. 

Rn L Y  E. 
R n L Y E  
R n L Y E  
RA L Y  E 
RM L U  E 
R M  L Y E  
R M  L Y E  
R 1 Y . E  
R 1 Y . E  
R M 1 Y.E 
R M 1 Y.E . M 1 Y.E 
R M  1 Y . E  . Rn 1 Y . E  



APPENDIX "E" 

THYSYS Computation Runs 



r THYSYS THYSYS S/N : 

t TEXAS HYDRAULIC SYSTEM HMVersim : 4.00 
r Date : 5/07/92 

TEXAS DEPARTMENT OF HlGHUAYS Tim : 6:45:12 
r AND + 1nprt f i l e  : 69210Ul.lHY 
r PUBLIC TRANSWRTATIOll Output f i l e  : 692102Al.WT + 

+ 

. XXXXXXX X  X  X  X  XXXXX X  X  XXXXX 

X  X  X X  X X  X X  X X  X  

X  X X X X X  X  X  X  

X  XXUO(XX X X  X X X  X X  xxxxx 
X X X X  X  x X  

X X X X X X X X X  

X X X X  XXXXX X  xxxxx 

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

... . . ... ... ... ... Full Microcanplter Inplmentatian ::: 

... ... ... ... bv ... ... ... ... Haeetad Metheda, Int. ... ... ... ... ........................................... ........................................... ........................................... ........................................... 
37 Brookside R o d  * Uaterbury, Canutfcut  06708 (203) 755-1666 



THYSYS TEXAS HYDRAULICS SYSTEM 

THYSYS 

TEXAS DEPARTMENT 0 

DOS - VER 2.61 lW1 
7-May-1992 6:65 

WcKell ip. Rd. O Granite Reof Yuh 
-01 -736 INCA W2102 
Qate: 3/25/92 F i  1-: 69210W.THY 
SStom Drain Systen on U. Si& of Granite Reef Yash (CRY) 
$For 10 Y r .  Storm Flour. The PI0 Flow i n  CRY i s  Approx. 250 c f s  3 Tcr20 min. 
SThe a10 Yater Elev. for  250 cfs * 82.48 
SThe Tap of Grate ELev. 3 the Mobile Hame Park (MHP) E n t r m e  = 86.60 
SThe Gutter ELev. O the E. Curb Return (O the C.B.) = 86.74 
SThe Max. Yater Surface E lw .  f o r  a Dry-Law Condition = 87.17 
SEUER ANALYSIS INLET SEUER FREWENCY=10 YR 

COEF DESC A=ROADUAY B*NON-RDY C= D= E= E= 
RAT COEF MIN TC 8 5. .524 13.9 0. 
SEUOO19--NO RUNOFF COEFFICIENTS GIVEN. 
DA 1 5 T 8. 18 3 1.5 
DA 1 4 117. 0.3 
DA I 3 718. 62.7 
DA I 1 719. 5.2 
DA I 7 115. 0.6 
JUNC 1 5 TYPE= CSAG .43 .219 18.0 1.5 66.7 .016 0.17 5.9 4.0 1.7 
JUNC 1 4 TYPE= CSAC 0.01 5.9 4.0 1.7 
SEW07S-- INADEQUATE INFO OF JUNC CARD FOR ANALYSIS OF GUTTER APPROACH TO SAG INLET- PLEASE PROVIDE APPROACH INFO 
JUNC J 1 TYPE=JUNCT 
JUNC I 3 TYPE= GSAC .57 .40 90. 36. .016 .O1 5.5 55.2 
JUNC I 1 TYPE= GSAG 3.6 6. 6.2 
SEW075-- INADEWATE INFO OF JUNC CARD FOR ANALYSIS OF CUTTER APPROACH TO SAG INLET- PLEASE PROVIDE APPROACH INFO 
JUNC I 7 TYPE= GSAG 3.6 6. 6.2 
SEW075-- INADEQUATE INFO OF JUNC CARD FOR ANALYSIS OF CUTTER APPROACH TO SAG INLET- PLEASE PROVIDE APPROACH INFO 
JUNC J 2 TYPE=JUNCT 
JUNC J 3 TYPE=JUNCT 
JUNC J 4 TYPEnJUNCT 
SJUN I 5 1186.24 .I47 .219 63. 37. 

SEW045--PRO6ABLE BLANK CARD. CARD IGNORED. 
CUTLET STATIOIIING 2017 T.Y. ELEV 82.48 J 4 
DSGN A8 I 4 J 1 US 83.22 DS 83.21- 1. .013 24. 
OSGN A9 I 5 J 1 US 83.22 DS 83.21 1. ,013 24. 
DSGN A1 J 1 1 3 US 83.21 DS 83.13 28. .013 24. 
DSGN A2 1 3 1 1 US 84.53 DS 84.40 96. .013 36. 
DSGN A3 I 1 1 7 US 84.40 DS 83.89 402. .013 BOX 

JSGN A5 I 7 J 2 US M.W DS 83.83 52. .013 BOX 

DSGN A6 J 2 J 3 US 83.83 DS 83.80 20. .013 BOX 

DSGW A7 J 3 J 4 US 83.80h 83.79 1. .013 BOX 

ANAL A8 1 4 J 1 1 18. 
ANAL A9 I 5 J  1 1 18. 
ANAL A1 J 1 1  3 1 18. 0.09 
ANAL A2 1 3 1  1 3 36. 0.n 
ANAL A3 1 1 1  7 1 3. 8. 0.16 
ANAL AS 1 7 J  2 1 3. 8. 0.02 
ANAL A6 J 2 J  3 1 3. 8. 0.01 
ANAL A7 J 3 5  4 1 3. 8.  0.13 
ENDATA 
SEW--DATA MlSS1NG ON RAT CoEF CARU D-2. 



THYSYS TEXAS MYDRAULICS SYSTEM 

THYSYS 

TEXAS DEPARTMENT OF TRANSPORTATION 

DOS - VER 2.41 1991 
7-nay- iw2 6:45 

INLET ANALYSIS 

MINImJM 

CDnWTED M I N I M  

INLET CARRYOVER CALCULATED ACTUAL LENGTH ACTUAL AREA ACTUAL 

INLET F L W  CAPACITY CARRYOVER ASSIGNMENT POND UIDTH LENGTH REWIRED AREA REWIRED HEAD 

1.0. TYPE (CFS) (CFS) (CFS) INLET I.D. (FT) (FT) (FT) (SQ FT) (SQ FT) (FT) 

1 5  CSAG 1.50 6.65 0.00 - - - 0.00 4.0 

ANALYSIS OF APPROACMES TO SAG INLET I 5: RIGHT APPROACH - F L W  
LEFT APPROACM - F L W  

I 4  CSAG 0.30 4.39 0.00 - - - 0.00 4.0 
1 3 GSAG 62.70 10C.97 0.00 --- 0.00 0.0 
I 1 GSAG 5.20 9.54 0.00 - - - 0.00 0.0 
1 7 GSAG 0.60 9.54 0.00 ---  0.00 0.0 
SEY0061-- CALCULATED -OED UIDTH EXCEEDS ALLOUABLE PONDED UIDTM. 

CONTINUE U I T H  NO SPECIFIC A C T I W  TAKEN. 

0.9 0.00 0.00 0.25 
0.6, Wl lD ING UIDTH = 8.55. 
0.9, PONDING UIDTM = 11 .8P 

0.3 0.00 0.00 0.08 
0.0 55.20 32.97 0.16 
0.0 6.20 3.38 . 0.09 
0.0 6.20 0.39 0.00 

CALCULATIONS 



THYSYS 

SEUER 

SEUER ANALYSIS 
COWFIWRATIOY DATA 

TEXAS HYDRAULICS SYSTEM 
THYSYS 

U.S. D.S. 

U.S.O.S. F.L. F.L. LENGTH 

RUN I 0  I D  ELEV ELEV FEET SLOPE BBLS R ISE  

DOS - VER 2.41 1991 

7-May-1992 6:45 

SPAN SHAPE 

1 8  ClRC 
1 8  CIRC 
1 8  CIRC 
36 CIRC 
8 BOX 

8 BOX 

8 BOX 
8 BOX 



THYSYS TEXAS HYDRAULICS SYSTEM 

THYSYS 

TEXAS DEPARTMENT 3 
DOS - VER 2.61 lW1 

7-May-1092 6:45 

HYDRMlLIC DATA 

U.S. D.S. JUNC U.S. D.S. HYDR. PIPE 
RUN I D  I D  IN1 LOSS F L W  HEAD HEAD GRAD DEPTH VELOC. CAPAC. 

' BOX DEPTHS I N  FEET 

SEW069--**PIPE FLWING FULL DUE TO DWNSTREM CWTROL, NOT INSUFFICIENT CAPACITY- VELOCITY I S  BASED ON FULL FLW. 

JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUWERGED JUNCTIONS 

SEU0071--*PIPE F L W  DEPTH > NORMAL DEPTH DUE TO DOWNSTREAN CONTROL, NOT INSUFFICIENT CAPACITY- VELOCITY I S  

BASED 011 ELEVATION OF HYDRAULIC GRADE L INE AT DOUNSTREAll ELEVATION. 

JUNCTION LOSSES MAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTIWS 



THYSYS THYSYS S/N : 

TEXAS HYDRAULIC SYSTEM HIYVersim : 4.00 
Date : 5/07/92 4 

TEXAS DEPARTMENT OF HIGWYS T i m  : 6:10:41 
AND Input f i l e  : 692102Bl.THY 

* PUBLIC TRANSWRTATIOY Output f i l e  : 69210281 .WT * 

MXUOO( X  X  x X  XXXXX X  X  XXXXX 

X  X  X X  X X  X X  X X  X  

X  X  X X X X  X  X  X  

X  XXXXUO( X X  X X X  X X  X M U  

X X X X  X  X  X  

X X X X X X X X X  

X X X X  XXUW X  XXXXX 

........................................... ........................................... ........................................... ........................................... ... ... ... ... ... ... Full Microtarprter I n p l ~ t a t i m  ::: ... ... ... bv ... ... ... ... Haestad Method., Inc. ... ... ... ... ... ........................................... ........................................... ........................................... ........................................... 
37 Brookside R o d  Waterbury, Canoeticut 06708 (2031 755-1666 



THYSYS TEXAS HYDRAULICS SYSTEM 
THYSYS 

TEXAS DEPARTWENT 0 

DOS - VER 2.61 1991 
7-Hay-1992 6:10 

UlcKel lip Rd. 3 Granite R n f  Uash 
WCDOT #an6 1 NCA w 2 1 0 2  
mate: 3/5/92 F i  lemm: 69210282.THY 
$Storm Drain System on E. Side of Granite Reef Yash (GRY) 
$For 10 Y r .  Storm Flows. The Q10 Flow i n  GRY i s  Approx. 250 c f s  f o r  Tc=21 min 
$The a10 Uater Elev. for 250 cfs = 82.48 
$The Top of Grate Elev. 3 the Mobile H w  Park Entrance = 86.00 
lThe Gutter Elev. 3 the Y. Curb Return ( I the  C.8.) = 86.34 
, kThe Top of Grrte ELev. 3 the Type "FY C.B. (E. of Entrance) = 86.00 

$The Max. Uater Surface Elev. fo r  r Dry-Lane Condition = 86.65 
SEWER ANALYSIS INLET SEWER FREWENCY=lO YR 

:OEF DESC AsROADUAY BoNON-RDU C= D= E= E= 
RAT COEF HIM TC = 5. .524 13.9 0. 
SEVOO19--NO RUNOFF COEFFICIENTS GIVEN. 
)A 1 8 116. 18 3 98.7 
)A I 9 T 9. 0.9 

DA I 10 T 8. 1.7 
) A 1 1 4  . 114. 2.5 
)A I 13 115. 3.7 
DA I 12 114. 0.5 
JUNC 1 8 TYPE= GSAG 7.8 55.2 
3EVOOTS-- INADEQUATE INFO OF JUNC CARD FOR ANALYSIS OF GUTTER APPROACH TO SAG INLET- PLEASE PROVIDE APPROACH INFO 
JUNC I 9 TYPE= CSAG 0.01 5.9 4.0 2.0 
SEUOOTS-- INADEQUATE INFO OF JUNC CARD FOR ANALYSIS OF GUTTER APPROACH TO SAG INLET- PLEASE PROVIDE APPROACH INFO 
JUNC I 10 TYPE= CSAG 22. .204 50.0 34. .016 0.17 5.9 4.0 2.0 
JUNC J 1 TYPE=JUNCT 
JUNC 1 14 TYPE= CSAG 10.2 5.44 
.3EU0075-- INADEQUATE INFO OF JUNC CARD FOR ANALYSIS OF GUTTER APPROACH TO SAG INLET- PLEASE PROVIDE APPROACH INFO 
JUNC I 13 TYPE= GSAG 3.6 12.4 
SEUOOTS-- INADEOUATE INFO OF JUNC CARD FOR ANALYSIS OF GUTTER A P P R ~ C H  TO SAG INLET- PLEASE PROVIDE APPROACH INFO 
JUNC I 12 TYPE= GSAG 3.6 12.4 
;EYOOTS-- INADEWATE INFO OF JUNC CARD FOR ANALYSIS OF CUTTER APPROACH TO SAG INLET- PLEASE PROVIDE APPROACH INFO 
JUNC J 2 TYPE=JUNCT 
JUNC J 3 TYPE=JUNCT 
XRRYOVER FROM 1 10 TO I 8 
:ARRYOVER FRCU I 13 TO I 12 

CUTLET STATIONING 2055 T .U. ELEV - 82.48 J 3 
'SGN 87 I 9 J 1 US 83.65DS 83.84 1. .013 
ISM 88 I 10 J 1 US 83.65 DS 83.84 1. .013 
DSGN 81 J 1 I 8 US 83.84 DS 83.81 28. .013 
DSGN 82 I 14 1 8 US 83.50 QS 83.31 38. .013 
SGN 83 1 8 I 13 US 84.61 88 84.45 105. .013 

JSGN 84 I 13 1 12 US 84.45 DS 83.84 443. .013 
DSGW 85 1 12 J 2 US 83.84 DS 83.60 25. -013 
jSGN 86 J 2 J 3US 83.80DS 83.79 1. .Dl3 
\NAL 87 I 9 J 1 1 18. 

ANAL 88 I 1 0 J  1 1 18. 
?HAL 81 J 1 I 8 1 18. 0.18 
INAL Bt 1 14 I 8 1 18. 0.11 

ANAL 83 1 8 1 13 4 36. 0.38 
ANAL 84 1 13 1 12 1 3.0 8.0 0.31 
,NAL 85 I 12 J 2 1 3.0 8.0 0.09 
rhNAL 86 J 2 5  3 1 3 . 0  8.0 0.29 
ENDATA 

EWW--CARRYOVER SPECIFIED FOR LINE I INLET 10 uwtcn IS MOT SPECIFIED 

C1 RC 

BOX 

Box 

Box 



THYSYS 

SEUER 

INLET ANALYSIS 

TEXAS HYDRAULICS SYSTEM 

THYSYS 

TEXAS DEPARTMENT OF TRANSPORTATlON 

DOS - VER 2.41 1991 

7-May-1992 6:10 

M I N I M  

CWPUTED M I N I M  

INLET CARRYWER CALCULATED ACTUAL LENGTH ACTUAL AREA ACTUAL 

INLET F L W  CAPACITY CARRYOVER ASSlGNWENT POND YlDTH LENGTH REWIRED 'AREA REWIRED HEAD 

I.D. TYPE (CFS) (CFS) (CFS) INLET 1.D. (FT) (FT) (FT) (SQ FT) (SQ FT) (FT) 

1 8 CSAG 98.70 125.01 0.00 --. 0.00 0.0 0.0 55.20 43.58 0.41 
1 9  CSAG 0.90 4.39 0.00 - - -  0.00 4.0 0.8 0.00 0.00 0.17 
110 CSAG 1.70 6.65 0.00 - - -  0.00 4.0 1.0 0.00 0.00 0.27 
114 GSAG 2.50 14.09 0.00 - - - 0.00 0.0 0.0 5.44 0.97 0.03 
113 GSAG 3.70 19.08 0.00 --. 0.00 0.0 0.0 12.40 2.40 0.01 
112 GSAG 0.50 19.08 0.00 - - - 0.00 0.0 0.0 12.40 0.32 0.00 



THYSYS TEXAS HYDRAULICS SYSTEM 

THYSYS 

SEUER 

SEUER ANALYSIS 

COISFIWRATIOW DATA 

U.S. D.S. 
U . S . D . S .  F.L. F.L. LENGTH 

.RUN I D  I D  ELEV ELEV FEET SLOPE EELS R ISE  SPAN SHAPE 

CIRC 
CIRC 
CIRC 
CIRC 
CIRC 
BOX 

Box 
BOX 

DOS - VER 2.C1 1991 

7-May-1W2 6:lO 



TEXAS HYDRAULICS SYSTEM 

THYSYS 

T E X A S  DEPARTMENT : 
DOS - VER 2.61 1991 

7-May-1902 6:10 

HYDRAULIC DATA 

U.S. D.S. JUNC U.S. D.S. HYDR. PIPE 
RUN I D  I D  'N' LOSS F L W  HEAD HEAD GRAD D E P T H  VELOe. CAPAC. 

BOX DEPTHS I N  FEET 

SEWW9--C*PIPE FLWING FULL DUE TO DOUWSTREM CONTROL, NOT INSUFFICIENT CAPACITY- VELOCITY I S  BASED ON FULL FLOU. 

JUNCTION LOSSES HAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTIOWS 

SEUOO71--*PIPE F L W  DEPTH > NORMAL DEPTH DUE TO DCUNSTREAH COWTROL, NOT INSUFFICIENT CA~ACITY- VELOCITY I S  

BASED ON ELEVATION OF HYDRAULIC GRADE LINE AT DWNSTREAll ELEVATION. 

JUNCTION LOSSES HAY NEED TO BE CONSIDERED AT SUBMERGED JUNCTIONS 



APPENDIX "F" 
Calculation of Composite "C" Values, 

Tc, i and Q for Rational Method 



INCA Sheet No of 

INCA ENGINEERS INC. Job Number 

TITLE ' 

SUBJECT 

MADE BY DATE CHECKED BY D A T L  

C A ( C U C A T / O R )  OF C u r n P o s / ~ ~  IC' L/ALUES ( C O O S  'd. ) 
c r a l n a q e  4reaAJ0~ -a .(&sf ~ r j , / e r / ; i , ~  -- , > 

FOP ~ e / e c g d  Block 
S e I e c t e d  Area = 1~3) oco sf 

s t r e e f  = 21 ,4505C 
Kocf = 47,872 sf 

0 7 , S Z Z  - 69,322 s f  %0+95C 
~ a d n s , e f r .  33,678 SF x d . 3 5 / / 0 3 , ~  = c.754 

US& 'c' = 0.75 

I 
\ 5 I '  d' Y 1 c z 0 . s -  C=0.30- - 

1 - A - ~ I ' K C . ~ O +  ~4lnd.s5~7~'=a.5oa 
~ x l s t .  ~ a v e r n e n t  A r e a  - - -  

USE = 0.51 
- 
i / r a c  iqe Ares  Nn./3-. 

' J  C = Z ~ ' * O . ~ ~ + Z G ~ ~ O . W / ~ = ~ . L I Z  
c x I ~ t  t%uemer?t Area 



Sheet N o .  of - 

CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKellios Road @ 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 6873611991 -12 

Zalculated by: J. Lvnck Date: 11-14-91 

Checked by: Date: 

'Yatershed: Drainace Area No. 1 
?,ainfall Frequency: 10 - year 

, - .-. - 1.14- ac. 

- 
4 - C L 2 3 G  mi. 

- - d ? , C  ftlmi. 

I = (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area) (Fig. ) 

- f. .; 7 
_. - w .  , , (from Table 3.2: Coefficients for Use with the Rational Formula) 

(Fig. ) 

-, Trial Tc x = m l o g A + b  - 1 --- Calc Tc 

I = (-0.00625) log ( I a 1 a ) + (0.04) 1 (, -2 .  15.4 - 3 

P\ + 
- .  

.< t, = u s -  .- r 7 3. -3 [ ? , I  CK 



Sheet N o .  of - 

CALCULATION OF Tc,i & 0 FOR RATIONAL METHOD 

Project Name: McKellios Road @ 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 687361199 1-12 

Calculated by: J. Lynck Date: 1 1 - 14-9 1 

Checked by: Date: 

Watershed: 7 Drainage Area No. - 
Rainfall Frequzncy: 10 -year 

' ' >  
A = I .  T -  ac. 

L = ; . ? ? I  mi. 
* - 

S = - _ -  - ftlrni. 

. - . - (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area) (Fig. j 

.- - 
d - . , '.' (from Table 3.2: Coefficients for Use with the Ratioaal Formula) 

F i g  .A 

Trial Tc Ic,b = m log A + b 1 - Calc Tc 

~b = (-0.00625) log ( 1. 32 ) -i- (0.04) (3 3 . 4  IG .z" 
~b = 0, 2:' I 3  I 6 3 ,  G ld.1 OK 

.50 .52 -.31 -.38 

Q - 3.7 cfs 



Sheet N o .  of - 

CALCULATION OF Tc,i & 0 FOR RATIONAL METHOD 

Project Name: McKellips Road @ 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 6873611991-12 

Calculated by: J. Lvnck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainage Area No. 4 
Rainfall Frequency: 10 - year 

A = C . > - ,  - - ac . 
L = c- 1 -'I mi. 

: = (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area) (Fig. ) 

r, - - - c, , i& -- (from Table 3.2: Coefficients for Use with the Rational Formula) 
(Fig. 1 

,?* 
.:LO = m log A + b Trial Tc I - Calc Tc 

- Tb - = (-0.00625)log( 0 . z z  ) + (0.03) IC 4.5 /4*5 
~b = 0 .  S ~ J ,  IG 3.7 16.6 

.50 .52 -.31 -.38 17 3. 1 16, 8 0 1 ~  
T c =  11.4L Kb S 1 



Sheet N o .  of - 

CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD. 

Project Name: McKelli~s Road @ 84th Street (Granite Reef Wash) Client Name: MCHD 

INCAProjectNo. 692102 Client Project No. 6873611991-12 

Calculated by: J. Lynck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainaee Area No. 5 
Rainfall Frequency: 10 - year 

,? 2 "I 
A = d .  a .- ac. 

L = 2 ,  i '3C mi. 
- - 

S = -- .  0 ftlmi. 

i = (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area) (Fig. ) 

.. - -  I .  C = d (from Table 3.2: Coefficients for Use with the Rational Formula) 
(Fig./ 

Kb = m log A + b 
P ';'= 

Kb = (-0.00625) log ( 2 ,  ---- ) + (0.04) 

Kb = - P . . h J , '  -. - L 3  

.50 .52 -.31 -.38 

Kb S T c =  11.4L 1 

-.38 

TC = ( _ . -  - 4 .:--I ) i  x 6 0  

Trial Tc I - Ca!c Tc 

/3 4 . 0  8 .5  
a 4$ 9 7 .bok 



Sheet N o .  of - 

CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKelli~s Road @ 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 6873611991-12 

Calculated by: J. Lynck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainaee Area No. 6 
Rainfall Frequency: 10 - year 

L = ;1 , 7c mi. 

S = 2'5 . " ftlmi. 

i = . (from Fig. 3.2: Rainfall Lntensity-Duration-Frequency Relationship, 
Phoenix Metro Area) (Fig. J 

C = ,- .- , .-, (from Table 3.2: Coefficients for Use with the Rational Formula) 
CFig.~-) 

XS = m log A + b Trial Tc ' I - Calc Tc 

Xb = (4.00625) log ( 3 ,  4.3 > + (0.04) 8 4 3  8.7 



Sheet N o .  of - 

CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKellios Road @ 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 6873611991-12 

Calculated by: I. Lvnck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainaee Area No. 7 
Rainfall Frequency: 10 - year 

L = - ;-- - I. mi. 

i = (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area) (Fig. ) 

C = cn 2,-, 
J , - -  (from Table 3.2: Coefficients for Use with the Rational Formula) 

(Fig..-) 

K5 = m log k + b Trial Tc - I - .  Calc 'fc 

Kb = (-0.00625) log ( 
- 7 1 + (0.04) 16 3. ? la.7 

~ b =  L e 0 4 / ?  /4 3 . 6  1 4 5  O K  
.SO .52 -.31 -.38 

T c =  11.4L Kb S i 

nun. 1 

Q 0 1 6  cfs 



Sheet N o .  of - 

CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKellios Road 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA project No. 692102 Client Project No. 6873611991-12 

Calculated by: J. Lvnck Date: 1 1-14-9 1 

Checked by: Date: 

Watershed: Drainace Area No. 7 
Rainfall Frequency: 10 - year 

A = O a 49 ac. 

L = 2 ,  / o n  mi. 

I = (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area) (Fig. ) 

C = C. 5.3 (from Table 3.2: Coefficients for Use with the Rational Formula) 
(Fig. j 

Kb = m log A + b Trial Tc I - Calc Tc 

K b =  (-0.00625)log( C 1 q ?  )+(0.04) 9 41 7 5,7 CK 
K b =  C 9 C 4 / ?  

.50 .52 -.31 -.38 

Kb S T c =  11.4L 1 



Sheet N o .  of - 

CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKelli~s Road 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 6873611991-12 

Calculated by: J. Lvnck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainaee Area No. /O 
Rainfall Frequency: 10 -year 

L = O 0 C 5 9  mi. 

i = (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area) (Fig. 

= 0 1s (from Table 3.2: Coefficients for Use with the Rational Formula) 
(Fig. A 

Trial Tc I=‘:, = m log A + b 1 - Calc Tc 
77 + - - r  . = (-0.00625) log ( - , ) + (0.04) fi 4 3 R e \  9K 



Sheet N o .  of - 

CALCULATTON OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKelli~s Road @ 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 6873611991-12 

Calculated by: J. Lvnck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainape Area No. / /  
Rainfall Frequency: 10 - year 

A = C. 44 ac. 

L = O e / 0 5  mi. 

S = -23.3 ftlmi. 

i = (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area) (Fig. ) 

C = o,].< (from Table 3.2: Coefficients for Use with the Rational Formula) 
(Fig./ 

K b =  .m l o g A + b  Trial Tc - I Calc Tc 

Kb = (-0.00625) log ( 0 1 4 4  ) + (0.04) 9 4f 7 , 4 ,9  o k  

Kb = 0,0422 

.SO .52 -.31 -.38 

Tc = 11.4L Kb S i 



Sheet N o .  of - 

CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKelliw Road @ 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 68736f1991-12 

Calculated by: J. Lvnck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainage Area No. 12 
Rainfall Frequency: 10 - year 

A = 0 . 4 Z  ac. 

L = 0.056 mi. 

S = 5 . 3  ftlmi. 

i = (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area) (Fig. j 

C = ? .  5 0  (from Table 3.2: Coefficients for Use with the Rational Formula) 
( F i g . d  

Trial Tc Kb = m log A + b 1 ---- Calc Tc 

Kb = (-O.0Cj625) log ( C * 42 j + (0.04) /6 3, 7 / 4 . /  

Kb = (3. ~ 4 2 4  1 3 . 5  41 0 /3 .6  OK 

.SO .52 -.31 -.38 



Sheet N o .  of - 

CALCULATTON OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKellius Road @ 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 6873611991-12 

Calculated by: 3. Lvnck Date: 1 1-14-9 1 

Checked by: Date: 

Watershed: Drainage Area No. / 3 
Rainfall Frequency: 10 - year 

.. L = : , 1 4.2 mi. 

S = - G '7 ftlmi. 

I = (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area) (Fig. ) 

C = c , L /  (from Table 3.2: Coefficients for Use with the Rational Formula) 
(Fig.-] 

Xb = m log A + b Trial Tc I - Calc Tc 
P 

Xb = (-0.00625) log ( 5 .  .r! 7 ) + (0.04) 1 6  3.7 - _ 



Sheet N o .  of - 

CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKelli~s Road @ 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 6873611991-12 

Calculated by: J. Lvnck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainaee Area No. /$  
Rainfall Frequency: I0 - y e a r  

-? - 
A = , , 

' -- ac . 
L = C .  13-7 mi. 

. I  = (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Areaj (Fig. - LT-/ C = 2 ,  d (from Table 3.2: Coefficients for Use with the Rational Formula) 
( F i g . d  

Trial Tc Kb = m log A + b - 1 Calc Tc 

Kb- (-0.00625)logC / 0 2 2  ) + (0..04) 1 5  3. 6 14q1 
~b = 5 ,53 j ' g  l 3 . 5  4,n /3,8 cK 



Sheet N o .  of - 

CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKelli~s Road @ 84th Street (Granite Reef Wash) Client Name: MCHD 

INCAProjectNo. 692102 Client Project No. 687361199 1-12 

Calculated by: J. Lvnck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainage Area No. /5 
Rainfall Frequency: 10 - year 

- 
L = ;-' , -? 1 mi. 

- . e- 

S = ;&. -& ftlmi. 

1 = (from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area) (Fig. 

,-' - - - 0 + ,7 5 (from Table 3.2: Coefficients for Use with the Rational Formula) 
(Fig./ 

Trial Tc Xb = m log A + b - 1 Calc Tc - 
Kb = (-0.00625) log ( 3 . +:/ ) + (0.04) 5 5.8 z16 



Sheet N o .  of - 

CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKelli~s Road 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 687361 1991-12 

Calculated by: J. Lvnck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainaee Area No. 1 
Rain fall Frequency: 100 -year  

L = C ,=3 mi. 

s = 2 c - - ftlmi. 

i : from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area (Fig. )(See below) 

C = 0 3L') (from Table 3.2: Coefficients for Use with the Rational Formula) 
(Fig./ 

Trial Tc Kb = m log A + b - I Calc Tc 
+ 

Kb  = (-0.00625) log C I . 1 4 ) + (0.04) 12 51 9 1513 

I L # 

Kb = 2 . 2  T 7'- - - 1564 
.50 .52 -.31 -.38 

Tc = 11.4L Kb S i 



Shzet S o .  of - 

CALCULATION OF Tc.i & O FOR RATIONAL METHOD 

Project Name: McKelli~s Road 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 687361199 1-12 

Calculated by: J. Lvnck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainage Area No. 2 
Rainfall Frequency: 100 - year 

A = 1 . 2.: - ac . 
L = ,̂  . '1 1 C mi. 

S = , ,  C, - 'T ftlmi. 

1 : from Fig. 3.2: Rainfall Intensity-Duntion-Frequency Relationship, 
Phoenix Metro Area (Eig. )(See below) 

c = -- T ,  7; (from Table 3.2: Coefficients for Use with the Rational Fomulaj 
( F i g . d  

Kb = m log A + b Trial Tc I - Calc Tz 

Kb = (-0.00625) log ( 1 I .5+ ]+ (0 .04 )  %a 13 L; I - A  

Q = CiA 



Sheet N o .  of - 

CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKel l i~s  Road 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 6873611991-12 

Calculated by: J. Lvnck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainage Area No. 4 
Rainfall Frequency: 100 - year 

A = c a 7 2  3c. 

L = 2 . c ': z mi. 
~ v ,2 

S = I-;, - ftlmi. 

I : from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoznix Metro Area (Fig. )(See below) 

C = c7. 4/3 (from Table 3.2: Coefficients for Use with the Rational Formula) 
(Fig. ) 

Kb = m log A + b Trial Tc - I Calc Tc 

K h -  (-0.00625)log( O a z L  )+(0.04) 
C: 
15 b13 12. fi 

Kb = 1j,c(IC11 

.50 .52 -.31 -.38 

Kb S T c =  11.4L 1 



Sheet N o .  of - 

CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKelli~s Road @ 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 6873611991-12 

Calculated by: J.  Lvnck Date: 11-14-91 

Checked by: Date: - 
Watershed: Drainage Area No. C) 

Rainfall Frequency: 100 -year 

.I , - - L = - / -  mi. 

L : from Fig. 3.2: Rainfall htensity-Duration-Frequency Relationship, 
Phoenix Metro Area (Fig. )(See below) 
0 , .7 L- C = - (from Table 3.2: Coefticients for Use with the Rational Formula) 

(Fig./ 

Xb = m log A + b Trial TC - I - Ca!c .-- Tc 

Kb = (-0.00625) log ( S I '-'-'. - ) + ( 0 . 0 4 )  I C 7 , O  6 . 9  
Xb = -, . -. J J, :> 6 8.5 7& 1 

.SO .52 -.31 -.38 . 6 - 5  81 2 712 

'P Kb S L C =  11.4L t 7,3' 7 , 8  7 ~ 3  



Sheet N o .  of - 

CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKelli~s Road @.J 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 687361199 1- 12 

Calculated by: J. Lvnck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainage Area No. 6 
Xainfall Frequency: 100 - year 

x = J 40 ac . 
I = '. , , - a =  

w w  - mi. 

- 
J - e T  7 ..- I ftimi. 

I : from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Atea (Fig. )(See below) 

- 
u - c.yC (from Table 3.2: Coefficients for Use with the Rational Formula) 

(Fig./ 

Trial Tc .Y.b = m log A + b I - Calc Tc 

Xb = (-0.00625) lop ( 0 '4 ) + (0.04) & %5 71 9 
~ b =  0,4349 7 8*0 7 . 2  



Sheet N o .  of - 

CALCULATION OF Tc.i & 0 FOR RATTONAL METHOD 

Project Name: McKelli~s Road 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 6873611991-12 

Calculated by: J. Lynck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainage Area No. 7 
Rainfall Frequency: 100 - year 

A = 0.41 ac. 

L = 3 , ~ ' s  mi. 
. 2 S = d ' d  ftlmi. 

i : from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area (Fig. )(See below) 

C = Qv <O (from Table 3.2: Coefficients for Use with the Rational Formula) 
( F i g . d  

Kb = m log A i b Trial Tc - 1 -- Calc Tc 

K h =  (-O.M)625)log( 5 1 4 4  )+(0.04) 1' 6 3  12.0 

Kb = 0. c41?f 1 1 *5 & a  ) 121 2 

.50 .52 -.31 -.38 

T c =  11.4L Kb S 1 

Q = 0 4  cfs 
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CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKelli~s Road @ 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 6873611991- 12 

Calculated by: J. Lvnck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainage Area No. ? 
Rainfall Frequency: 100 -year 

A = C . 3 q  ac. 

L = 2 . 1 2 3  mi. - -.. - 
S = A I -. - fttrni. 

I : from Fig. 3.2: Rainfall. Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area (Fig. )(See below) 

i: = '3 5 3  (frcm Table 3.2: Coefficients for Use with the Rational Formula) 
(Fig.- 

T d  Tc :<b = m log A + b - 1  - Caic Tc 

X b =  (-G.O0625)Iog( t)b47 )+(0.04) 9 7,.2 7 -4 
~b = o 1 @ 4 \ 7  7 8 . 0  711 

.SO .52 -.31 -.38 

Kb S Tc = 11.4L 1 
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CALCULATION OF Tc.i & 0 FOR RATTONAL METHOD 

Project Name: McKelli~s Road 123 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 68736/1991-12 

Calculated by: J. Lvnck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainage Area No. ) C 

Rainfall Frequency: 100 -year 

A = + : ac. 
" '  - 

L = -. -. - - -. mi. 
- 

S = 2 5 .  2 ftlmi. 

I : from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area (Fig. )(See below) 

C = 0 . 7 5 (from Table 3.2: Coefficients for Use with the Rational Formula) 
(Fig-/ 

Trial Tc Kb = m log A + b I - Ca~c Tc 

Kb= (-0.00625)10g( C.37 3 t(0.04) 7 8 , O  6.1 3 
I . . .  . .  

Kb = 5.:-4.:- 6. .i 601 6% 7 
.50 .52 -.31 -.38 

Q = CiA 

Q = (0~?51(8./ I( 0.37 

Q -  Z a 8  cfs 
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CALCULATTON OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKelli~s Road $ZJ 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 6873611991-12 

Calculated by: J. Lynck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainage Area No. 1 )  

Rainfall Frequency: 100 - year 

- - - . .  . - 
d - . a  - ftlmi. 

i : from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area (Fig. )(See below) 

, .... 
3 - '  

- .  (from Table 3.2: Coefficients for Use with the Rational Formula) 
(Fig./ 

Xo = m logA + b - 2J 
Kb = (-0.00625) log ( J ) + (0.04) 

Kb = 4. C 4 3 2  
.50 .52 -.31 -.38 

Kb S T c =  11.4L 1 

-.38 
^ -, . r- 

Tc = ( .. I - .!= -.# e ) i  x 60 

Trial Tc I - Calc Tc 

7 81 0 7.3 
7 ' 5  71 8 714 

Q a 313 cfs I 
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CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKelli~s Road @B 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 6873611991-12 

Calculated by: I. Lvnck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainage Area No. 17 
Rainfall Frequency: 100 -year 

A = 5,4 'L  ac. 

L = ,', Q%& mi. 
F - - 1 S = d '  - ftlmi. 

i : from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area (Fig. )(See below) 

C = c , 3-i;) (from Table 3.2: Coefficients for Use with the Rational Formula) 
( F i g . d  

Kb = m Iog A + b Trial Tc - i Calc Tc 

K b =  (-0.00625)Iog( 5 ,  '2 )+(0.04) /G (0 G 9 11% / 
Kb = -" a : 4 Z4 12. 6 1  5 / / I  3 

.so .s2 -.31 -.38 I / -  3 LIZ / I t  6 

S Tc = 11.4L Kb 1 

Q -  0 4  cfs 
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CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKellivs Road @ 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 6873611991-12 

Calculated by: J. Lvnck Date: 11-14-91 

Checked by: Date: 

Watershed: Drainage Area No. / 3 
Rainfall Frequency: 100 - year 

A = 0 ~ 6 7  ac. 

i = 9- 1Q-d mi. 

3 - - 3.7 ft!mi. 

. i .  from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area (Fig. )(See below) 

,-' - 
j _  - 0. 6 1 (from Table 3.2: Coefficients for Use with the Rational Formula) 

(Fig .A 

Trial Tc ;;b = rn logA + b 1 - Calc Tc 

- :b=  (-O.W62S)log( 9.8) )+ (0 .04 )  /z  &5 / z ,  q 
~b = DS0403. 1 2 1 5  6.4 /Z. 4 

.50 .52 -.31 -.38 
- Kb S I c =  11.4L I 

Q = 3.5 cfs 



- . . . -  - . . - I : . .  ._ - .  . . . <  ..>-. , 7 ?-? ;:= . . 
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CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKelli~s Road 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 6873611991-12 

Calculated by: J. Lvnck Date: 11-14-9 1 

Checked by: Date: 

Watershed: Drainage Area No. 14 
Rainfall Frequency: 100 - year 

7 7 9  

A = 8 L- ac. 

L = J ,  127  mi. 

7 = 8 *3 ftlmi. 

i : from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area (Fig. )(See below) 

C = 0.51 (from Table 3.2: Coefficients for Use with the Rational Formula) 
(Fig .I 

7,- :,b = m log A + b Trial Tc -1 Calc Tc 
.. - ,,.b = (-0.00625) log ( I* 22 j + (0.04) 13 683 I '1. 6 - n = ~ c  XIJ = J . 1 -  ., / / a  S L. 6 1114 
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CALCULATION OF Tc.i & 0 FOR RATIONAL METHOD 

Project Name: McKelli~s Road @ 84th Street (Granite Reef Wash) Client Name: MCHD 

INCA Project No. 692102 Client Project No. 6873611991-12 

Calculated by: J. Lvnck Date: 11-14-9 1 
- 

Checked by: Date: 

Watershed: Drainace Area No. /- C 
Rainfall Frequency: 100 - year 

A = $ $  z /  ac . 
i = S.01- mi. 

i : from Fig. 3.2: Rainfall Intensity-Duration-Frequency Relationship, 
Phoenix Metro Area (Fig. )(See below) 

? - 
'-. - 4 ? C  - (from Table 3.2: Coefficients for Use with the Rational Formula) 

(Fig. ) 

Trial Tc S b  = m log .4 + b I - Calc Tc 
-7 C 

X b =  (-0.00625jlog< - )+(0.04) - 9 .  o 2.4 J 

Kb =- 44 0 4 d I  

Q = CiA 

Q = toe95 ) (  9.0 ,( o.z/ ) 
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SEZNO 3EPTH C2SEL C Z I U S  USELK EC dV H L  CL3SJ :-3ANK E L : /  
P :LC8 OCH QRCB ALOE ACH AROB VCL i 'JA 2 -3ANK ELZY 

T I H E  ' fL2B VCH VROB XNL XNCH XNR U T  Y ELHIM SSTA 
SLCPE 4LC6L XLCH XLOER [ T R I A L  I D C  ICCNT C3RAR TCPUIO EYCST 

Ed3AVAT;ON DA:A 

i c X =  ZLZ.uS3-FT  VEX?: .9K'CU-Y5 VEX:: 4.8K'CL' -Y3 

. . 
j .. c:,kO ;LuV E Y L :  C;F3 W L Z V  R I S E  SPAN C l jLVLN CHRf SCL CLC3U :L;nO 

3 .C:? . 20 3.x . C3 6,OO :S.OO 111.50 11 5 30.70 83.50 

C:!A?T I!  - 3:X t 5 L ' l f i r ;  SKE'c'ES riFl$*C.:AL:; C k A M i f ? E D  CR 3E'fELEZ) I N L E T  EGGZS 
:,I,,iz L - I!r.., ., , -- .-. -- ,- - - - - - - -  

- n Y ~ ~ ~ L  , ~ C - C J  I U  IU C >  '~ ; '~r :z>;  I N L E T  EDCEE BEVELED 

5':,>, NORMAL :E"d E A X i Z S  CUiV'z4: H E i G i l T  
! ;;j VH CARD 53:) 

'-';N3 i,!C 
iC 0.~1::n 

S i E 3 ; A L  CC,;E?: 

-.. . 
c:, : C ZC" ,buC H4 QUEIR OCULV VCH ACUL'f ELTRD 'UEIRLY 
87.03 87.32 1.02 0. 1360. 8.085 180.0 87.60 0. 

;4F5 OVE3EANK AREA ASSCHED MOM-EFFECTIVE, ELLEA= 87.50 ELREA. 



SiCNO OE?TH C k S i L  C7L\iS USELK E5 HV HL OLCSS L - B A N K  E L E V  
Q PLOB PCH QROB ALCB ACH ARC8 VOL T UA R-BANK ELEV 

T IME VLOB VCH VROB XNL XMCH XNR UTN E L M I N  SSTA 

SLOPE XLOBL XLCH XLOBR I T R I A L  I D C  ICONT CORAR TOPUID ENDST 

X C N O  21 12.000 
195 29 T R I A L S  ATTEMPTED USEL,CUSEL 

);3 2 2 0 6 A 6 L E  H I N I M U H  S ? E C I F I C  ENERGY 

3720 C R I T I C A L  DEPTH ASSUMES 

21 1?.000 7 .79  91.42 91 .42 .OO 92.84 1.43 .05 .33 89.80 
1363.0 160.3 1162.0 37.6 29.9 114.7 7.8 6.4 1.9 90.20 

.05 5.37 10.13 4.81 .015 -020 .015 .OOO 83.63 1987.00 
. OC24L6 45. LS. 45. 20 ! 7 0 -00 53.02 2040.02 

iJ1 HV CHANGE2 YORE THAN 4V!HS 

332 9Ar;N:NG: CGN'iErANCE CHANCE C U T S i 9 E  CF A i C E P T A j L E  .?ANCE, KRATIO = 1.69 

SECNO 2412.000 
2412.000 8.49 
1360.0 294.8 

.07 5.27 
.001196 100. 
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Storm Drains 

Relative Depth of Water in Inlet %, 

(a) Box Side Flow 

Flgure 4.7 
Catch Basin with Inlet Flow Only 

(b) Box End Flow 



Storm Drains 

Ratio Diometer Upstregm Pipe to Diometer Outfall. % 
Figure 4.8 

Row StralgM Through Any Manhole 



Storm Dralns 

Supplementary Chort for Modification of KU 
for Depth in Inlet other than 2.5Do 

Ratio Diometr Upstream Pipe to Dbrneter Outfall ?!Ao 
I 

flgure 4.9 
Rectangular Manhole with Through Pipellne and lnlet flow 



Storm Drains 

0.4 
0 . 2  
0 

Supplementary Chart for Modification 
uf K, 6 KL for Grate Flow 

0.5 0.6 0.7 0 .8  0 .9  1.0 1 . 1  1.2 1.3% 

2.0 
Y' 
a 
y' 1.5 
a 
C 

E 

.% 1.0 
0 .- * - 

0.5 0 
m 
0, 
c 
0 0 
s 
0 

- 1.5 
0.5 0.q 0.7 0.8 0.9 1.0 1.1 1.2 1.3 
Ratio Diameter Upstream P i p  ?o Diameter M q l l  %,, 

ngure 4.10 
Rectangular Manhole with IMlne Upstream Maln and 90 Degree La$ral Plpe 

(Wlth or Wlthout Inlet Flow) 

. . . . . . . . . . . . . . . . . . . .  ... . . .A , .  . . . . ........... ... *.,...,.... . , ..,.... ..... < ...... ..... ,.,...,...m .,. ........ v,.,....:...,..,. , ......... ....IP( . 
80 November 1991 



Storm Drains 

4/0,, [for all values DhJDk] 
Ratio of diameter of lesser velocity 

lateral to diameter of outfall 

I I I 
Ratio of [diameter o f  bi r d o c i t y  

lot(lal to d i a r n e t q ~ o u t f a l l  1 To f i nd  K, or K, f o r  the r igh t  or 
le f t  lateral pipe with flow at a 
lesser vslocity than the other lat- 
eral, read H for the higher vtloclty 
lateral D and Q, then r e d  L for 
the lower velocity lateral D and 0;  

then' K, (or K, )=H-L  
K,w KL for  the lateral pipe with 
higher velocity f low is always 1.8 

Elevation Sketch 

Figure 4.1 1 
Rectangular Manhole wlth Iwllne Opposed Lateral Rpes Each at 90 Degrees to Outfall 

(With or Wlthout Grate Flow) 
(Univecslly ol MiUlj 1958) 



Closed Conduits 

Flgure 4.16 
Sewer Bend Loss Coeffldent 

(Universi lyofMii  l9w 

November 1991 95 






