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I .  DESIGNER’S CERTIFICATION AND STATEMENT 

I hereby certify that this Stormwater Management Report for Sherwood Industrial Park has been prepared 

by me or under my supervision and meets minimum standards of Clean Water Services and normal 

standards of engineering practice. I hereby acknowledge and agree that the jurisdiction does not and will 

not assume liability for the sufficiency, suitability or performance of drainage facilities designed by me. 
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I I .  PROJECT OVERVIEW 

 

Figure 1: Vicinity Map 

 

The proposed Sherwood Industrial project is located on tax lot 2S129D000150.  The site is part of a greater 

development that is approximately 32-acres in size, with an existing regional stormwater facility that has 

been sized to accommodate the runoff from the proposed development, see Appendix F for existing 

stormwater design methodology.  The property is zoned Light-Industrial (LI) 

The existing site consists of open field with a Bonneville Power Administration powerline, electrical tower, 

and power poles. 

The proposed improvements include two (2) retail buildings and associated paving, sidewalks, curbs, 

landscaping, and utilities. 

Table 1: Site Improvements Impervious Area Summary 

Area On-Site Drainage Area 

Building Area: 23,769 sf 

Site Vehicle & Pedestrian 

Circulation Hardscape: 

67,259 sf 

Total Impervious Area: 91,028 sf 
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I I I .  STORMWATER MANAGEMENT METHODOLOGY 

Existing On-Site Drainage 

The existing development drains into a regional, combined detention and water quality pond on the east 

side of the property.  After treatment, the runoff is released at a controlled rate into the existing wetlands 

on site, to the east. 

Proposed On-Site Drainage 

The proposed development will maintain the existing stormwater methodology. The regional pond was 

designed to accommodate future development of the proposed site, therefore only minor modifications 

are proposed. Concern has been raised regarding potential groundwater seepage into the pond; 

modifications to existing design will include raising the pond bottom by 18”, installing a 6” clay liner, 

installing a retaining wall in the western portion of the pond, and replacing the existing control manhole 

orifices consistent with the approved stormwater model. The updated stormwater pond has been 

intended to meet current CWS guidelines and will drain into the existing wetlands in similar fashion to the 

existing design. 

Existing Off-Site Drainage 

The existing SW Century Drive improvements were constructed as part of the existing development, all 

runoff from SW Century Drive drains into the existing stormwater quality and detention pond before 

releasing into the existing wetland to the east. 

Proposed Off-Site Drainage 

No frontage improvements have been proposed as part of the current project.  The proposed pond 

improvements have been designed to account for all runoff from SW Century Drive. 

 

 

 

 

 

 

 

 

 

 



 

 
4 

IV.  STORMWATER QUALITY TREATMENT 

The existing pond has been modelled as a combined Extended Dry Basin and Detention pond to provide 

water quality treatment as well as flow control for the site.  The pond has been designed such that the 

first 0.36 inches of rainfall in a 4 hour period is released at a rate that ensures water quality treatment 

occurs.  Above the prescribed water quality elevation in the pond, larger orifices have been included to 

provide appropriate detention and restricted flow.  In addition, a standing pool of 0.20’ has been included 

to maintain planting health in the pond.  All design elements have been selected in accordance with CWS 

section 4.09.5.  See Appendix E for water quality orifice sizing and water quality volume calculations. 
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V.  STORMWATER DETENTION / INFILTRATION ANALYSIS 

The proposed development will route to the existing stormwater pond and has been designed to release 

runoff in accordance with the prescribed peak runoff target rates listed in Table 4-7, Section 4.08.6.c. To 

conform with current CWS guidelines and address concerns offered by the City of Sherwood, the pond 

has had minor modifications included in the proposed development as outline in Section III of this report.  

The existing orifices of the stormwater pond are to be replaced as modeled in Appendix B to 

accommodate new hydraulic conditions caused by the pond modifications.    

Table 2: Detention Calculations Summary 

Return 

Period 

Pre-developed 

Runoff (cfs) 

Mitigated 

Runoff (cfs) 

System Storage 

Used (cu. ft) 
System Storage 

Available (cu. ft) 

2-yr 6.29 3.14 96,174 132,864 

5-yr 9.39 5.45 114,024 132,864 

10-yr 11.30 7.44 121,808 132,864 

25-yr 13.81 10.08 131,649 132,864 

Groundwater Depth Analysis  

Because the updated pond will include an impermeable clay liner, there will be no mixing of under treated 

runoff with groundwater at the site, meeting the criteria for groundwater separation. 
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VI.  STORMWATER CONVEYANCE ANALYSIS 

Stormwater conveyance facilities at Sherwood Industrial Park, in accordance with Clean Water Services 

guidelines, will be sized to accommodate the 10-year storm peak runoff determined with the Rational 

Method. Final pipe sizing calculations will be provided at a later time, and a preliminary conveyance map 

is provided in Appendix C of this report. The Rational Method calculation parameters are summarized in 

the following table: 

Table 5: Conveyance Design Values 

Pavement Runoff Coefficient:  0.9 

Landscape Runoff Coefficient: 0.4 

Time of Concentration: 5 minutes 

10-Year Rainfall Intensity for Tc: 3.0 in/hr 

Using Q=CiA, the max tributary for each pipe size has been determined by rearranging the equation to be 

A=Q/Ci.  

Per the conveyance basin map in Appendix C, the cumulative tributary area will establish each pipe size 

called out on plan. The total site drainage area is approximately 94,000 SF, so a maximum sized 18” at 1% 

has been determined to meet preliminary conveyance requirements.  

Table 6: Maximum Tributary Areas for Pipe at 1% Slope 

Pipe Size Flow Capacity 

(cfs) 

Max Tributary 

(Sq. Ft.) 

4” 0.19 3,050 

6” 0.56 9,150 

8” 1.20 19,600 

12” 3.55 56,600 

18” 10.46 167,700 
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VII.  ENGINEERING CONCLUSIONS 

The private stormwater facility at the proposed Sherwood Industrial Park project have been designed in 

accordance with the Clean Water Services guidelines. Stormwater from the impervious areas pollution 

generating surfaces will be treated for water quality, and all runoff will be detained onsite and released 

at a controlled rate into the existing wetlands. 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 

SITE & UTILITY PLANS 

 

Appendix A:
Site and Utility Plans

Appendix B:
Hydraflow Calculations

Appendix A:
Vicinity MapAppendix A:

Site Plan, Utility Plan, and Basin Map

*Refer to Appendix E for original project basin map.  Project has been designed
to treat the pre-designed basin areas of the existing stormwater pond.  Proposed

pervious areas onsite are greater than the original design values set when the
original stormwater report was accepted (March 10, 2006) and therefore will be

conservative in their resulting treatment flowrates.
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SITE & UTILITY PLANS 

 

Appendix A:
Site and Utility Plans

Appendix B:
Hydraflow Calculations

Appendix A:
Vicinity MapAppendix B:

Detention Calculations



Detention Volume Tabulation
Based on Proposed Pond Geometry

Project: Sherwood Industrial Park

By: ABP

Date: 04/09/21

Job: 2200393.00

Bottom of Pond Elevation: 140.30'

Top of Permanent Pool: 140.50' *0.20' required per 4.09.5.b.1

Water Quality Volume: 31,585 cu.ft. *See Appendix E

Water Quality Elevation: 142.27' *See Appendix E

2yr Storm Elevation: 145.14' *See HydraFlow output

5yr Storm Elevation: 145.82' *See HydraFlow output

10yr Storm Elevation: 146.11' *See HydraFlow output

25yr Storm Elevation: 146.46' *See HydraFlow output

Top of Pond Elevation: 147.50' *See Appendix A

Freeboard: 1.04' *1.00' required per 4.09.5.c.5

Contour Contour Incremental Cumulative

Elevation Area Volume Volume

(ft) (sf) (cf) (cf)

 

139.50 10,641 0 0

140.00 11,295 5,484 5,484

141.00 13,631 12,463 17,947

142.00 15,175 14,403 32,350

143.00 16,857 16,016 48,366

144.00 18,600 17,728 66,095

145.00 20,404 19,502 85,597

146.00 22,267 21,336 106,932

Contour Contour Incremental Cumulative

Elevation Area Volume Volume

(ft) (sf) (cf) (cf)

 

140.50 15,609 0 0

141.00 16,996 8,148 8,148

142.00 19,166 18,068 26,216

143.00 21,123 20,135 46,351

144.00 23,102 22,103 68,454

145.00 25,133 24,108 92,562

146.00 27,193 26,154 118,715

146.50 28,307 27,226 132,864

147.00 29,421 28,297 147,012

147.50 30,598 15,002 162,015

Pond Detention Volume - Existing

Pond Detention Volume - Proposed



Hydrograph Return Period Recap

1

Hyd. Hydrograph Inflow Peak Outflow (cfs) Hydrograph

No. type hyd(s) Description

(origin) 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

1 SBUH Runoff ------ ------- 6.287 ------- 9.393 11.30 13.81 ------- ------- Onsite PRE

2 SBUH Runoff ------ ------- 16.25 ------- 20.81 23.45 26.84 ------- ------- Onsite POST

3 Reservoir 2 ------- 3.149 ------- 5.447 7.441 10.08 ------- ------- Route to Detention

Proj. file: 393-Detention_CN75_Proposed.gpw Friday, 04 / 9 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

*Control manhole orifices have been sized to restrict runoff to meet CWS 4.08.6.c., Table 4-7



Hydrograph Summary Report

2

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SBUH Runoff 6.287 2 484 146,970 ------ ------ ------ Onsite PRE

2 SBUH Runoff 16.25 2 480 243,628 ------ ------ ------ Onsite POST

3 Reservoir 3.149 2 698 241,073 2 145.14 96,174 Route to Detention

393-Detention_CN75_Proposed.gpw Return Period: 2 Year Friday, 04 / 9 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 04 / 9 / 2021

Hyd. No. 1

Onsite PRE

Hydrograph type =  SBUH Runoff Peak discharge =  6.287 cfs
Storm frequency =  2 yrs Time to peak =  484 min
Time interval =  2 min Hyd. volume =  146,970 cuft
Drainage area =  32.560 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.60 min
Total precip. =  2.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a

3

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

5.00 5.00

6.00 6.00

7.00 7.00

Q (cfs)

Time (min)

Onsite PRE

Hyd. No. 1 -- 2 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 04 / 9 / 2021

Hyd. No. 2

Onsite POST

Hydrograph type =  SBUH Runoff Peak discharge =  16.25 cfs
Storm frequency =  2 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  243,628 cuft
Drainage area =  32.560 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.10 min
Total precip. =  2.50 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a

4
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Onsite POST

Hyd. No. 2 -- 2 Year

Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 04 / 9 / 2021

Hyd. No. 3

Route to Detention

Hydrograph type =  Reservoir Peak discharge =  3.149 cfs
Storm frequency =  2 yrs Time to peak =  698 min
Time interval =  2 min Hyd. volume =  241,073 cuft
Inflow hyd. No. =  2 - Onsite POST Max. Elevation =  145.14 ft
Reservoir name =  Regional Detention Max. Storage =  96,174 cuft

Storage Indication method used.

5
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Route to Detention

Hyd. No. 3 -- 2 Year

Hyd No. 3 Hyd No. 2 Total storage used = 96,174 cuft



Pond Report 6

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 04 / 9 / 2021

Pond No. 1 -  Regional Detention

Pond Data

Contours -User-defined contour areas. Conic method used for volume calculation. Begining Elevation = 140.50 ft

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 140.50 15,609 0 0
0.50 141.00 16,996 8,148 8,148
1.50 142.00 19,166 18,068 26,216
2.50 143.00 21,123 20,135 46,351
3.50 144.00 23,102 22,103 68,454
4.50 145.00 25,133 24,108 92,562
5.50 146.00 27,193 26,154 118,715
6.50 147.00 29,421 28,297 147,012

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]

Rise (in) =  2.58 8.00 18.00 Inactive

Span (in) =  2.58 8.00 18.00 0.00

No. Barrels =  1 1 1 1

Invert El. (ft) =  140.50 142.27 145.20 0.00

Length (ft) =  0.50 0.50 0.50 0.50

Slope (%) =  0.00 0.00 0.00 n/a

N-Value =  .013 .013 .013 n/a

Orifice Coeff. =  0.62 0.62 0.62 0.62

Multi-Stage =  n/a No No No

Crest Len (ft) =  0.00 0.00 0.00 0.00

Crest El. (ft) =  0.00 0.00 0.00 0.00

Weir Coeff. =  3.33 3.33 3.33 3.33

Weir Type =  --- --- --- ---

Multi-Stage =  No No No No

Exfil.(in/hr) =  0.000 (by Contour)

TW Elev. (ft) =  0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control.  Weir risers checked for orifice conditions (ic) and submergence (s).

Stage / Storage / Discharge Table

Stage Storage Elevation Clv A Clv B Clv C PrfRsr Wr A Wr B Wr C Wr D Exfil User Total
ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs

0.00 0 140.50 0.00 0.00 0.00 --- --- --- --- --- --- --- 0.000
0.50 8,148 141.00 0.11 ic 0.00 0.00 --- --- --- --- --- --- --- 0.113
1.50 26,216 142.00 0.21 ic 0.00 0.00 --- --- --- --- --- --- --- 0.213
2.50 46,351 143.00 0.28 ic 0.57 oc 0.00 --- --- --- --- --- --- --- 0.850
3.50 68,454 144.00 0.33 ic 2.05 ic 0.00 --- --- --- --- --- --- --- 2.385
4.50 92,562 145.00 0.38 ic 2.69 ic 0.00 --- --- --- --- --- --- --- 3.067
5.50 118,715 146.00 0.42 ic 3.20 ic 3.02 ic --- --- --- --- --- --- --- 6.639
6.50 147,012 147.00 0.46 ic 3.64 ic 6.32 oc --- --- --- --- --- --- --- 10.42



Hydrograph Summary Report

7

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SBUH Runoff 9.393 2 482 206,658 ------ ------ ------ Onsite PRE

2 SBUH Runoff 20.81 2 480 313,278 ------ ------ ------ Onsite POST

3 Reservoir 5.447 2 584 310,482 2 145.82 114,024 Route to Detention

393-Detention_CN75_Proposed.gpw Return Period: 5 Year Friday, 04 / 9 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 04 / 9 / 2021

Hyd. No. 1

Onsite PRE

Hydrograph type =  SBUH Runoff Peak discharge =  9.393 cfs
Storm frequency =  5 yrs Time to peak =  482 min
Time interval =  2 min Hyd. volume =  206,658 cuft
Drainage area =  32.560 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.60 min
Total precip. =  3.10 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a

8
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Hyd. No. 1 -- 5 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 04 / 9 / 2021

Hyd. No. 2

Onsite POST

Hydrograph type =  SBUH Runoff Peak discharge =  20.81 cfs
Storm frequency =  5 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  313,278 cuft
Drainage area =  32.560 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.10 min
Total precip. =  3.10 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a

9

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560

Q (cfs)

0.00 0.00

3.00 3.00

6.00 6.00

9.00 9.00

12.00 12.00

15.00 15.00

18.00 18.00

21.00 21.00

Q (cfs)

Time (min)

Onsite POST
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Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 04 / 9 / 2021

Hyd. No. 3

Route to Detention

Hydrograph type =  Reservoir Peak discharge =  5.447 cfs
Storm frequency =  5 yrs Time to peak =  584 min
Time interval =  2 min Hyd. volume =  310,482 cuft
Inflow hyd. No. =  2 - Onsite POST Max. Elevation =  145.82 ft
Reservoir name =  Regional Detention Max. Storage =  114,024 cuft

Storage Indication method used.
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Hyd. No. 3 -- 5 Year

Hyd No. 3 Hyd No. 2 Total storage used = 114,024 cuft



Hydrograph Summary Report
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Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SBUH Runoff 11.30 2 482 242,786 ------ ------ ------ Onsite PRE

2 SBUH Runoff 23.45 2 480 354,092 ------ ------ ------ Onsite POST

3 Reservoir 7.441 2 552 351,204 2 146.11 121,808 Route to Detention

393-Detention_CN75_Proposed.gpw Return Period: 10 Year Friday, 04 / 9 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 04 / 9 / 2021

Hyd. No. 1

Onsite PRE

Hydrograph type =  SBUH Runoff Peak discharge =  11.30 cfs
Storm frequency =  10 yrs Time to peak =  482 min
Time interval =  2 min Hyd. volume =  242,786 cuft
Drainage area =  32.560 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.60 min
Total precip. =  3.45 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a
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Hyd. No. 1 -- 10 Year

Hyd No. 1



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 04 / 9 / 2021

Hyd. No. 2

Onsite POST

Hydrograph type =  SBUH Runoff Peak discharge =  23.45 cfs
Storm frequency =  10 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  354,092 cuft
Drainage area =  32.560 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.10 min
Total precip. =  3.45 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a
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Hyd. No. 2 -- 10 Year

Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 04 / 9 / 2021

Hyd. No. 3

Route to Detention

Hydrograph type =  Reservoir Peak discharge =  7.441 cfs
Storm frequency =  10 yrs Time to peak =  552 min
Time interval =  2 min Hyd. volume =  351,204 cuft
Inflow hyd. No. =  2 - Onsite POST Max. Elevation =  146.11 ft
Reservoir name =  Regional Detention Max. Storage =  121,808 cuft

Storage Indication method used.
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Hyd No. 3 Hyd No. 2 Total storage used = 121,808 cuft



Hydrograph Summary Report

15

Hyd. Hydrograph Peak Time Time to Hyd. Inflow Maximum Total Hydrograph

No. type flow interval Peak volume hyd(s) elevation strge used Description

(origin) (cfs) (min) (min) (cuft) (ft) (cuft)

1 SBUH Runoff 13.81 2 482 290,271 ------ ------ ------ Onsite PRE

2 SBUH Runoff 26.84 2 480 406,702 ------ ------ ------ Onsite POST

3 Reservoir 10.08 2 536 403,724 2 146.46 131,649 Route to Detention

393-Detention_CN75_Proposed.gpw Return Period: 25 Year Friday, 04 / 9 / 2021

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020

*Top of pond = 147.50', per CWS 4.09.2.c.5 at least 1.0' of freeboard has been provided
above the 25-year storm maximum elevation



Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 04 / 9 / 2021

Hyd. No. 1

Onsite PRE

Hydrograph type =  SBUH Runoff Peak discharge =  13.81 cfs
Storm frequency =  25 yrs Time to peak =  482 min
Time interval =  2 min Hyd. volume =  290,271 cuft
Drainage area =  32.560 ac Curve number =  86
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  31.60 min
Total precip. =  3.90 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 04 / 9 / 2021

Hyd. No. 2

Onsite POST

Hydrograph type =  SBUH Runoff Peak discharge =  26.84 cfs
Storm frequency =  25 yrs Time to peak =  480 min
Time interval =  2 min Hyd. volume =  406,702 cuft
Drainage area =  32.560 ac Curve number =  96
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  User Time of conc. (Tc) =  11.10 min
Total precip. =  3.90 in Distribution =  Type IA
Storm duration =  24 hrs Shape factor =  n/a
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Hydrograph Report

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 04 / 9 / 2021

Hyd. No. 3

Route to Detention

Hydrograph type =  Reservoir Peak discharge =  10.08 cfs
Storm frequency =  25 yrs Time to peak =  536 min
Time interval =  2 min Hyd. volume =  403,724 cuft
Inflow hyd. No. =  2 - Onsite POST Max. Elevation =  146.46 ft
Reservoir name =  Regional Detention Max. Storage =  131,649 cuft

Storage Indication method used.
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Hydraflow Rainfall Report
19

Hydraflow Hydrographs Extension for Autodesk® Civil 3D® 2019 by Autodesk, Inc. v2020 Friday, 04 / 9 / 2021

Return Intensity-Duration-Frequency Equation Coefficients (FHA)
Period

(Yrs) B D E (N/A)

1 0.0000 0.0000 0.0000 --------

2 412.4210 42.3999 1.4735 --------

3 0.0000 0.0000 0.0000 --------

5 50.2780 18.4000 1.0230 --------

10 32.7846 13.4000 0.9127 --------

25 28.1281 10.7000 0.8511 --------

50 30.1149 10.7000 0.8378 --------

100 32.1694 10.7000 0.8271 --------

File name: Marion.IDF

Intensity = B / (Tc + D)^E

Return Intensity Values (in/hr)
Period

(Yrs) 5 min 10 15 20 25 30 35 40 45 50 55 60

1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

2 1.40 1.21 1.06 0.93 0.83 0.75 0.68 0.62 0.57 0.52 0.48 0.45

3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

5 2.00 1.64 1.39 1.20 1.06 0.95 0.86 0.78 0.72 0.67 0.62 0.58

10 2.30 1.85 1.55 1.33 1.17 1.05 0.95 0.87 0.80 0.74 0.69 0.65

25 2.70 2.13 1.77 1.53 1.34 1.20 1.09 1.00 0.92 0.85 0.80 0.75

50 3.00 2.38 1.98 1.71 1.51 1.35 1.23 1.12 1.04 0.97 0.90 0.85

100 3.30 2.62 2.19 1.89 1.67 1.50 1.36 1.25 1.16 1.08 1.01 0.95

Tc = time in minutes. Values may exceed 60.

Rainfall Precipitation Table (in)

Precip. file name: C:\Users\gim\Desktop\Agency References\County of Marion\Marion.pcp

Storm
Distribution 1-yr 2-yr 3-yr 5-yr 10-yr 25-yr 50-yr 100-yr

SCS 24-hour 1.40 2.50 0.00 3.10 3.45 3.90 0.00 4.10

SCS 6-Hr 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-1st 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-2nd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-3rd 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-4th 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Huff-Indy 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Custom 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

*Rainfall values are per
CWS 4.08.2, Table 4-4.
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Appendix A:
Site and Utility Plans

Appendix B:
Hydraflow Calculations

Appendix A:
Vicinity MapAppendix C:

Storm Conveyance Sizing Calculations

rso
Text Box
Official Storm Conveyance Sizing Calculations to be completed upon further design and analysis. 
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Appendix A:
Site and Utility Plans

Appendix B:
Hydraflow Calculations

Appendix A:
Vicinity MapAppendix D:

Geotechnical Engineering Report

*Official Geotechnical Report provided by NV5 services, dated July 2, 2021,
has been provided separately.
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Existing Stormwater Report
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Project Narrative

The following report provides detailed stormwater information and calculations
to fulfill a site development requirement to create water quality and detention
for the proposed Sherwood Industrial Park development. The required detention
will help prevent potential downstream flooding of Rock Creek. The purpose of
the calculations is to show also that water quality meets the City of Sherwood
and Clean Water Services requirements and can be accomplished for the
proposed development. The developable portion of the proposed Sherwood
Industrial Park is approximately 32-acres located south of Tualatin/Sherwood
Road and west of Rock Creek. The site drains easterly to Rock Creek, which
flows through the eastern undeveloped portion of the site. Phase one of the
proposed development consists of one flex light industrial building with
associated parking, drive isles and truck docks along with a propose public road
to the pad. The Stormwater facilities have been designed to accommodate not
only phase one, but also the fu1l build out of the park.

Storm'Water Detention

Flood storage detention is proposed to be located in a proposed pond designed
to detain phase one and two of the proposed development (see attached plan).
The existing run-off drainage area around Rock Creek was previously approved
and constructed via a separate permit Corps and DSL permit. The proposed
pond is located in an existing BPA easement.

The off-site area to the west of the site is proposed to be by-passed around the
site and thus will not be routed through the water quality and detention pond.
Calculations for by-passing off-site storm water will be provided at the time of
phase two submittal.

It is proposed that a control structure will be constructed to meter flows out of
the detention basin. Flows up to 25-yr storm event will be released at the pre-
developed runoff rate. The control system has been designed to release at or
below the existing 2, 10, and 25-year runoff rates. The flood storage will
accumulate to the 745.74-ft level. An armored overflow has been designed in to
the pond to provide maximum flow during major events exceeding the 25-year
storm or if orifices become plugged. Access to the orifice structure will be
provided for maintenance of the structure will be provided ultimately through
Pad'G'.

The detention and routing calculations were accomplished using an SCS based
software package "Stormshed" assuming a type 1a rainfall distribution and a

Santa Barbara Urban Huydrograph. The pond has been designed to
accommodate full build out of the Park, which has been assume to consist of
24.87 acres of impervious area which includes the pond area. The calculations
show that the total storage volume provided in the detention area is 69,791-cf.

Storm Water Conveyance

Pipes in Century drive will be designed to accommodate the
flows from the project and route them to the pond. Pipes
building pad have been sized to accommodate the 2íyear
calculated using the SCS based software package "StormShed"

undetained 25yr
stubbed to each
storm event as



\ilater Quality

Per the City of Sherwood and Clean Water Services standards, water quality
treatment of storm runoff is required for all new development. All hardscape
areas including the parking area, drive isles, loading docks, roofs and sidewalks
will be collected via trapped and sumped catch basins. This is the first line of
defense to trap oil and grease and to settle out heavy metals and sediments. The
catch basins are designed to allow for periodic scheduled maintenance for
initial cleansing and vacuuming post summer storm events. Storm water from
the catch basins will be routed via a storm pipe collection system to a "dry"
detention pond centrally located in the BPA easement to serve the entire
development. The pond has been designed to treat the "summer" storm event as

defined as the first 0.36" of rainfall falling in a four hour period. The proposed
pond will incorporate a two-ce1l design. The pond has been designed with one
foot of permanent water to help maintain an appropriate variety of wetland type
plant materials to help provide water quality benefits.

The pond has been designed to provide for both water quality and detention.

The attached water quality and detention calculations are intended to show that
the pond has been designed to conform to the City of Sherwood and Clean
Water Services requirements.

Off-Site Flows

Upstream flows will be conveyed around the proposed project. An 18" pipe has
been stubbed to the west end of Century Drive and has been designed to
accommodate upstream flows. The by-pass pipe was designed to accommodate
the 10yr existing runoff rate from the upstream basin. The upstream basin
consists of approximately 33 acres and it has been assumed that future build out
upstream will accommodate storm water detention.
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Pipe Sizing Calculation
Based on SCS flow inputs
(Flows calculated in "Stormshed")

Project:
By:
Date:
Job:

GROUP

0690 SW Bonc¡ofl St¡eel / PO Box 69039 Porllond, OR 97201

Tel: 503.224.95ó0 Nel: Info@grpmock.com tox: 503,228,1285

Link

@ Storm lnput Descriptions

Incrementa
Flow
(cfs)

Total
Flow
(cfs)

Pipe
Slope

(%l

Pipe
Diameter
(inches)

Pipe
Gapacity

lcfsl

Pipe
Velocity

lfps)

1 Pad'A' 6.93 0.5 1€ 7.42 4.2C

2 Pad'B' 3.8 0.5 4E 4.56 3.72

3 Pad'C' 3.13 0.5 ,IE 4.56 3.72

4 Pad'D' 3.26 0.5 ,IE 4.56 3.72

5 Pad'E' 3.69 0.5 '15 4.56 3.72

o Pad'F' 3.6 0.5 15 4.56 3.72

7 Pad'G' 2.35 0.5 15 4.56 3.t2

I Pad'C'. Pad'D'& Road 7.84 0.5 24 15.98 5.09

I Pad'B' 3.8 11.64 1.3 24 25.76 8.20

10 Pad'E' 3.69 15.33 4 24 45.19 '14.39

11 Road 0.71 0.5 12 2.52 3.20

12 6+1 0+1 1 19.64 3.25 24 40.74 12.97

'13 1 +7+1 2+oond 0.9 29.82 8.8 24 67.03 21.35
14 29.82 1.1 24 23.70 7.55
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Storm Stub Sizing

A Event Summary:
BasinlD Peak Q Peak T Peak Vol Area Method Raintype

Event
(cfs) (hrs) (ac-ft) ac /Loss

A 6.92 8.00 2.5275 7.56 SBUH/SCS TYPEIA 25yr

Drainage Area: A
Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor: 484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 1.5100 ac 86.00 0.18 hrs
lmpervious 6.0500 ac 98.00 0.18 hrs
Total 7.5600 ac
Supporting Data:
Pervious GN Data:
landscape 86.00 1.5100 ac
lmpervious CN Data:

- None Entered 98.00 6.0500 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: TravelTime
Sheet LANDSCAPE 20.00 ft 2.00o/o 0.2000 3.85 min
Sheet AC 250.00 ft 2.00% 0.0110 2.85 min
Channel PIPE 700.00 ft 0.50% 42.0000 3.93 min
lmpervious TC Data:
Flow type: Description: Length: Slope: Coetf: Travel Time
Sheet None Entered 20.00 ft 2.00% 0.2000 3.85 min
Sheet AC 250.00 ft 2.00o/o 0.01 10 2.85 min
Channel PIPE 700.00 ft 0.50% 42.0000 3.93 min

B Event Summary:
BasinlD Peak Q Peak T Peak Vol Area Method Raintype

Event
(cfs) (hrs) (ac-ft) ac /Loss

B 3.80 8.00 1.3574 4.06 SBUH/SCS TYPEIA 25 yr

Drainage Area: B
Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor: 484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.8100 ac 86.00 0.15 hrs
lmpervious 3.2500 ac 98.00 0.15 hrs
Total 4.0600 ac
Supporting Data:
Pervious CN Data:
Prototype subarea 86.00 0.8100 ac
lmpervious GN Data:
None Entered 98.00 3.2500 ac
Pervious TG Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Sheet LANDSCAPE 20.00 ft 2.00o/o 0.2000 3.85 min



Sheet AC
Channel PIPE
lmpervious TC Data:
Flowtype: Description:
Sheet None Entered
Sheet AC
Channel PIPE

250.00 ft 2.00% 0.0110 2.85 min
450.00 ft 0.50% 42.0000 2.53 min

Length: Slope: Coeff: TravelTime
20.00 ft 2.00o/o 0.2000 3.85 min
250.00 ft 2.00o/o 0.0110 2.85 min
450,00 ft 0.50% 42.0000 2.53 min

C Event Summary:
BasinlD Peak Q Peak T Peak Vol Area Method Raintype

Event
(cfs) (hrs) (ac-ft) ac /Loss

C 3.13 8.00 1.1199 3.35 SBUH/SCS TYPEIA 25 vr

Drainage Area: G
Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor: 484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.6700 ac 86.00 0.15 hrs
lmpervious 2.6800 ac 98.00 0.15 hrs
Total 3.3500 ac
Supporting Data:
Pervious CN Data:
Prototype subarea 86.00 0.6700 ac
lmpervious CN Data:
None Entered 98.00 2.6800 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Sheet LANDSCAPE 20.00 ft 2.00% 0.2000 3.85 min
Sheet AC 250.00 ft 2.00% 0.0110 2.85 min
Ghannel PIPE 450.00 ft 0.50% 42.0000 2.53 min
lmpervious TC Data:
Flow type: Description: Length: Slope: Coeff: TravelTime
Sheet None Entered 20.00 ft 2.00o/o 0.2000 3.85 min
Sheet AC 250.00 ft 2.00To 0.0110 2.85 min
Channel PIPE 450.00 ft 0.50% 42.0000 2.53 min

D Event Summary:
BasinlD Peak Q Peak T Peak Vol Area Method Raintype

Event
(cfs) (hrs) (ac-ft) ac /Loss

D 3.26 8.00 1.1923 3.61 SBUH/SCS TYPEIA 25 vr

Drainage Area: D
Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor: 484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs lntv: 10.00 min

Area CN TC
Pervious 0.8600 ac 86.00 0.18 hrs
lmpervious 2.7500 ac 98.00 0.18 hrs
Total 3.6100 ac
Supporting Data:
Pervious CN Data:
Prototype subarea 86.00 0.8600 ac



lmpervious CN Data:
None Entered
Pervious TG Data:
Flowtype: Description:
Sheet LANDSCAPE
Sheet AC
Channel PIPE
lmpervious TG Data:
Flowtype: Description:
Sheet None Entered
Sheet AC
Channel PIPE

98.00 2.7500 ac

Length: Slope: Coeff: TravelTime
20.00 ft 2.00% 0.2000 3.85 min
250.00 ft 2.00% 0.0110 2.85 min
720.00 ft 0.50% 42.0000 4.04 min

Length: Slope: Coeff: TravelTime
20.00 ft 2.00% 0.2000 3.85 min
250.00 ft 2.00o/o 0.01 10 2.85 min
720.00 tt 0.50% 42.0000 4.04 min

E Event Summary:
BasinlD Peak Q Peak T Peak Vol Area Method Raintype

Event
(cfs) (hrs) (ac-ft) ac /Loss

E 3.69 8.00 1.3348 4.o2 SBUH/SCS TYPEIA 25 vr

Drainage Area: E
Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor: 484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.8900 ac 86.00 0.17 hrs
lmpervious 3.1300 ac 98.00 0.17 hrs
Totaf 4.0200 ac
Supporting Data:
Pervious CN Data:
Prototype subarea 86.00 0.8900 ac
lmpervious CN Data:
None Entered 98.00 3.1300 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Sheet LANDSCAPE 20.00 ft 2.00% 0.2000 3.85 min
Sheet AC 250.00 ft 2.00% 0.0110 2.85 min
Channel PIPE 600.00 tt 0.50% 42.0000 3.37 min
lmpervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Sheet None Entered 20.00 ft 2.00% 0.2000 3.85 min
Sheet AC 250.00 ft 2.00Vo 0.0110 2.85 min
Channel PIPE 600.00 ft 0.50% 42.0000 3.37 min

F Event Summary:
BasinlD Peak Q Peak T Peak Vol Area Method Raintype

Event
(cfs) (hrs) (ac-ft) ac /Loss

F 3.59 8.00 1.2749 4.15 SBUH/SCS TYPEIA 25 v¡

Drainage Area: F
Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor: 484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 1.9000 ac 86.00 0.15 hrs



lmpervious 2.2500 ac 98.00 0.15 hrs
Total 4.1500 ac
Supporting Data:
Pervious GN Data:
Prototype subarea 86.00 1.9000 ac
lmpervious GN Data:
None Entered 98.00 2.2500 ac
Pervious TG Data:
Flow type: Description: Length: Slope: Coeff: TravelTime
Sheet LANDSCAPE 20.00 ft 2.00% 0.2000 3.85 min
Sheet AC 250.00 ft 2.00% 0.0110 2.85 min
Channel PIPE 400.00 ft 0.50% 42.0000 2.24 min
lmpervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Sheet None Entered 20.00 ft 2.00% 0.2000 3.85 min
Sheet AC 250.00 ft 2.00% 0.0110 2.85 min
Channel PIPE 400.00 ft 0.50% 42.0000 2.24 min

G Event Summary:
BasinlD Peak Q Peak T Peak Vol Area Method Raintype

Event
(cfs) (hrs) (ac-ft) ac /Loss

G 2.35 8.00 0.8380 2.53 SBUH/SCS TYPEIA 25 yr

Drainage Area: G
Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor: 484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.5800 ac 86.00 0.15 hrs
lmpervious 1.9500 ac 98.00 0.15 hrs
Total 2.5300 ac
Supporting Data:
Pervious GN Data:
Prototype subarea 86.00 0.5800 ac
lmpervious CN Data:
None Entered 98.00 1.9500 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Sheet LANDSCAPE 20.00 ft 2.00% 0.2000 3.85 min
Sheet AC 250.00 ft 2.00% 0.0110 2.85 min
Channel PIPE 450.00 ft 0.50% 42.0000 2.53 min
lmpervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Sheet None Entered 20.00 ft 2.00o/o 0.2000 3.85 min
Sheet AC 250.00 ft 2.00% 0.0110 2.85 min
Channel PIPE 450.00 ft 0.50% 42.0000 2.53 min

R Event Summary:
BasinlD Peak Q Peak T Peak Vol Area Method Raintype

Event
(cfs) (hrs) (ac-ft) ac /Loss

R 2.17 8.00 0.8072 234 SBUH/SCS ryPE1A 25vr



Drainage Area: R
Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor: 484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.2300 ac 86.00 0.20 hrs
lmpervious 2.1100 ac 98,00 0.20 hrs

Total 2.3400 ac
Supporting Data:
Pervious GN Data:
Prototype subarea 86.00 0.2300 ac
lmpervious CN Data:
None Entered 98,00 2.1100 ac
Pervious TG Data:
Flow type: Description: Length: Slope: Coeff: Travel Time

Sheet LANDSCAPE 20.00 ft 2.00To 0'2000 3.85 min

Sheet AC 250.00 ft 2.00o/o 0'0110 2.85 min

channel PIPE 900.00 ft 0.50% 42.0000 5.05 min

lmpervious TG Data:
Flow type: Description: Length: Slope: Coeff: Travel Time

sheet None Entered 20.00 ft 2.00% 0.2000 3.85 min

Sheet AC 250.00 ft 2.00To 0'0110 2'85 min

Channel PIPE 900.00 ft 0.50% 42.0000 5.05 min

pond Event Summary:
BasinlD Peak Q Peak T Peak Vol Area Method Raintype

Event
(cfs) (hrs) (ac-ft) ac /Loss

pond O.eO 8.OO 0.3088 0.94 SBUH/SCS TYPE1A 25yr

Drainage Area: pond
Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor: 484.00 SCS Abs: O'20

Storm Dur: 24.00 hrs lntv: 10.00 min
Area CN TC

Pervious 0.2400 ac 86.00 0.08 hrs
lmpervious 0.7000 ac 98.00 0.08 hrs
Total 0.9400 ac
Supporting Data:
Pervious GN Data:
Prototype subarea 86.00 0.2400 ac
lmpervious GN Data:
pond 98.00 0.7000 ac
Pervious TG Data:
Flow type: Description: Length: Slope: Coeff: Travel Time

Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min

lmpervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time

Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
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2yr
10 yr
25 yr

Pond Design
Sherwood Industrial Park
Project 2040263.00
February 28,2006

RLPCOMPUTE [FACrLrTrESl SUMMARY
Match Q: 6.0575 cfs Peak Out Q: 6.0533 cfs - Peak Stg: 144.05 ft - Active Vol: 1.5408 acft
Match Q: 10.8600 cfs Peak Out Q: 10.7863 cfs - Peak Stg: 144.89 ft - Active Vol: 1 .91 53 acft
Match Q: 16.5265 cfs Peak Out Q: 15.81 92 cfs - Peak Stg: 145.74 ft - Active Vol: 2.3296 acft

RLPCOMPUTE IFAC|L|T|ESI DETATLED
2 yr event
Time
70.00
80.00
90.00
100.00
110.00
120.00
130.00
140.00
150.00
160.00
170.00
180.00
190.00
200.00
210.00
220.00
230.00
240.00
250.00
260.00
270.00
280.00
290.00
300.00
310.00
320.00
330.00
340.00
350.00
360.00
370.00
380.00
390.00
400.00
410.00
420.00
430.00
440.00
450.00
460.00
470.00
480.00
490.00
500.00
510.00
520.00
530.00
540.00
550.00

H
0.04
0.15
0.28
0.42
0.55
0.69
0.80
0.92
1.03
1.12
1.20
1.26
1.32
1.37
1.41
1.45
1.52
1.59
1.64
1.74
1.86
1.92
2.03
2.17
2.25
2.37
2.51
2.59
2.72
2.87
2.95
3.15
3.41
3.53
3.U
4.22
4.40
4.78
5.25
5.46
8.66
13.09
14.96
13.15
9.88
8.67
7.56
6.48
6.08

a2

0.04
0.15
0.28
0.42
0.55
0.69
0.80
0.92
1.03
1.12
1.20
1.26
1.32
1.37
1.41
1.45
1.52
1.59
1.64
1.74
1.86
1.92
2.03
2.17
2.25
2.37
2.51
2.59
2.72
2.87
2.95
3.15
J.+ I

3.53
3.84
4.22
4.40
4.78
5.25
5.46
8.66
13.09
14.96
13.15
9.88
8.67
7.56
6.48
6.08

2S
105.43
105.31
105.12
'105.20
105.46
105.69
105.89
106.13
106.43
106.75
107.08
107.40
107.71
108.02
108.32
108.62
108.94
109.30
109.69
110.12
110.65
111.24
111.87
112.60
113.40
114.25
115.20
116.21
117.25
118.40
119.61
120.92
122.49
124.23
126.17
128.56
131.21
134.14
137.58
141.36
148.09
161 .64
180.38
198.12
210.00
216.93
221.26
223.26
223.73

02s
105.62
105.43
105.51
105.86
106.29
106.58
106.91
107.30
107.71
108.1 I
108.50
108.87
109.23
109.59
109.93
110.29
110.70
111.14
111.62
112.22
'112.87
113.56
114.37
115.25
116.17
117.21
118.30
119.43
120.67
121.96
123.36
125.04
126.89
128.95
131.47
134.27
137.34
140.96
144.92
151.94
166.01
185.32
203.55
215.73
222.83
227.26
229.30
229.78
229.25

Elev
141.95
141.95
141.94
141.95
141.95
141.96
141.96
141.96
141.97
'141.98

141.98
'141.99

142.00
142.00
142.01
142.0'l
142.02
142.03
142.03
142.04
142.05
142.06
142.08
142.09
142.10
142.12
142.14
142.16
142.18
142.20
142.22
142.25
142.27
142.31
142.34
142.39
142.44
142.49
142.56
142.63
142.75
143.01
143.32
143.62
143.83
143.94
144.01
144.05"
144.05

Sum l+2S 01
105.62 0.00
105.74 0.31
105.82 0.31
106.17 0.31
106.70 0.41
107.18 0.60
107.61 0.69
108.08 0.78
108.58 0.87
109.06 0.96
109.53 1.03
109.97 '1.10

110.40 1 .16
1 10.80 1.21
111.19 1.26
111.59 1.30
112.05 1.35
112.54 1.40
't13.07 1.45
113.72 1.50
114.43 1.56
r 15.19 1.63
116.07 1.70
117.02 1.77
118.02 1.85
119.13 r.93
120.31 2.01
121.52 2.09
122.84 2.'t8
124.22 2.26
125.71 2.35
127.48 2.44
129.43 2.55
131.60 2.66
134.24 2.77
137.18 2.91
140.40 3.06
144.17 3.21
148.29 3.38
155.49 3.55
169.85 3.84
189.69 4.37
208.49 4.94
221.16 5.43
228.56 5.73
233.16 5.90
ZJC.JU b.UU
235.83 6.04
235.30 6.05



560.00
570.00
580.00
590.00
600.00
610.00
620.00
630.00
640.00
650.00
660.00
670.00
680.00
690.00
700.00
710.00
720.00
730.00
740.00
750.00
760.00
770.00
780.00
790.00
800.00
810.00
820.00
830.00
840.00
850.00
860.00
870.00
880.00
890.00
900.00
910.00
920.00
930.00
940.00
950.00
960.00
970.00
980.00
990.00
1 000.00
1010.00
1020.00
1030.00
1040.00
1050.00
1060.00
1070.00
1080.00
1 090.00
1 100.00
1 1 10.00
1120.00
1 130.00
1140.00
1 150.00
1 160.00
1170.00
1 180.00
1 190.00
1200.00
1210.00
1220.00
1230.00
1240.00
1250.00

5.49
4.82
4.57
4.35
4.13
4.05
3.89
3.69
ó.o¿
2Ãn

3.37
3.32
3.26
3.19
3.17
3.12
3.05
3.03
2.97
2.91
2.89
2.83
2.77
2.74
2.74
2.73
2.74
2.69
2.63
2.60
2.60
2.59
2.60
2.55
2.49
2.46
2.45
2.45
2.45
2.41
2.34
2.32
2.31
2.31
2.3'l
2.31
2.31
2.31
2.26
2.20
2.17
2.17
2.16
2.16
2.12
2.05
2.03
2.02
2.01
2.01
1.97
1.90
1.88
1.87
1.86
1.86
1.86
1.86
1.86
1.86

5.49
4.82
4.57
4.35
4.13
4.05
3.89
3.69
3.62
3.50
3.37
3.32
3.26
3.19
3.17
3.12
2nÃ
3.03
2.97
2.91
2.89
2.83
2.77
2.74
2.74
2.73
2.74
2.69
2.63
2.60
2.60
2.59
2.60
2.55
2.49
2.46
2.45
2.45
2.45
2.41
2.34
2.32
2.31
2.31
2.31
2.31
2.31
2.31
2.26
2.20
2.17
2.17
2.16
2.16
2.12
2.05
2.03
2.02
2.01
2.01
1.97
1.90
1.88
1.87
1.86
1.86
1.86
1.86
1.86
1.86

223.21
221.47
218.91
216.00
212.80
209.46
206.05
202.45
198.77
195.'t0
191 .38
187.67
184.06
180.52
177.09
173.78
170.55
167.43
164.42
161.49
158.67
155.97
153.36
150.86
't48.52
146.36
144.38
142.51
140.71
'138.97

137.37
135.90
134.57
133.32
132.08
130.89
129.79
128.79
127.90
127.06
126.21
125.36
124.59
123.89
123.27
122.73
122.26
121.84
121.43
120.97
120.49
120.04
119.63
119.28
'118.93

118.52
118.09
117.68
117.33
117.02
116.70
1 16.34
1 15.94
115.57
115.25
114.97
114.74
114.54
114.38
114.25

¿.t,7.c¿
230.86
227.83
224.47
220.98
217.39
213.62
209.76
205.90
201.97
198.07
194.25
190.5'l
186.88
183.37
179.95
176.63
173.43
170.31
167.29
164.39
161.57
158.87
156.34
153.99
151.83
149.80
147.83
145.94
144.17
142.56
141.09
139.71
138.35
137.03
135.81
134.70
133.70
132.76
131 .81
130.86
129.99
129.20
128.50
127.89
127.35
126.87
126.41
125.90
125.35
124.83
124.37
123.96
123.56
123.10
122.60
122.13
121.71
121.35
120.99
120.57
120.11
1 19.68
1 19.30
118.97
118.70
1 18.46
118.27
118.11
117.97

6.04
6.01
Ão4
5.88
5.80
5.72
5.63
5.54
5.45
Ã?Ã

5.25
5.15
ÃnÃ

4.95
4.85
4.75
4.65
4.55
4.46
4.36
4.26
4.16
4.06
3.96
3.86
3.77
3.68
3.60
3.52
3.44
3.37
3.29
3.23
3.17
3.10
3.04
2.98
¿.Y¿
2.87
2.83
2.78
2.73
2.68
2.63
2.60
2.56
2.53
2.50
2.48
2.44
2.41
2.38
2.35
2.33
2.30
2.27
2.24
2.21
2.18
2.16
2.13
2.10
2.07
2.04
2.01
'1.99

1.97
1.95
'1.94

1.93

227.48
224.86
221.88
218.60
215.18
211.68
207.99
204.22
200.45
196.63
192.82
1 89.1 1

185.46
181 .93
178.53
175.20
171.98
168.88
165.85
162.93
1 60.1 3
157.42
154.81
152.38
I 50.1 3
148.06
146.12
144.23
'142.41
't40.73
1 39.1 9
137.79
136.48
135.19
133.93
132.77
't31.72
130.77
129.88
128.98
128.09
127.26
126.53
125.87
125.29
124.79
124.34
123.91
123.42
122.90
122.42
121.99
121.61
121.23
120.80
120.33
1 19.89
1 19.51
119.17
118.84
118.44
118.01
117.61
117.26
1 16.96
116.71
1 16.49
116.32
116.17
1 16.05

144.04
1M.02
143.98
143.93
143.87
143.82
143.76
143.70
143.64
143.57
143.51
143.45
143.39
143.33
143.27
143.21
143.16
143.11
143.05
143.00
142.95
't42.90
142.85
142.81
142.76
142.72
142.68
142.65
142.62
142.58
142.55
142.53
142.50
142.48
142.45
142.43
142.41
142.39
142.38
142.36
142.34
142.33
142.31
142.30
142.29
142.28
142.27
142.26
142.25
142.25
142.24
142.23
142.22
142.21
142.21
142.20
142.19
142.18
142.18
142.17
142.17
142.16
142.15
142.14
142.14
142.13
142.13
142.13
142.12
142.12



1260.00
1270.00
1280.00
1290.00
1300.00
1310.00
1320.00
1 330.00
1340.00
1350.00
1360.00
1370.00
1380.00
1390.00
'1400.00
'1410.00

1420.O0
1430.00
1440.00
1450.00
1460.00
1470.00
1480.00
1490.00
'1500.00

1510.00
1520.00
1530.00
1540.00
1550.00
1560.00
1570.00
1580.00
1590.00
1600.00
1610.00
1620.00
1630.00
1640.00
1650.00
1660.00
1670.00
1680.00
1690.00
1700.00
1710.00
1720.00
1730.00
1740.00
1750.00
1 760.00
1770.00
1780.00
1790.00
1800.00
1810.00
1820.00
1830.00
1840.00
1 850.00
1860.00
1 870.00

10 yr event
Time
50.00
60.00
70.00
80.00
90.00

114.13
114.04
113.97
113.90
1 13.85
1 13.81
113.78
113.75
1 13.69
1 13.53
113.31
't13.11
112.92
112.77
112.64
112.53
112.45
112.38
112.32
112.28
111.76
110.20
108.09
106.27
105.23
104.64
104.04
103.43
102.81
102.20
101.59
100.97
100.36
99.76
99.15
98.54
97.94
97.33
96.73
96.13
95.53
94.94
94.34
93.74
93.15
92.56
91.97
91.38
90.79
90.20
89.62
89.03
88.45
87.87
87.29
86.71
86.13
85.56
84.98
84.41
83.84
83.27

2S
105.43
105.23
104.98
1 05.1 'l
'105.52

117.86
117.77
117.70
117.æ
117.59
117.55
117.52
117.44
117.26
117.01
116.77
116.54
1 16.36
116.20
116.07
115.97
't 15.88
1 15.81
115.76
1 15.18
113.40
110.82
108.32
106.36
105.26
104.65
104.04
103.43
102.81
102.20
101.59
100.97
100.36
99.76
99.15
98.54
97.94
97.33
96.73
96.13

94.94
94.34
93.74
02 4Ã

92.56
91.97
91.38
90.79
90.20
89.62
89.03
88.45
87.87
87.29
86.71
86.13
85.56
84.98
u.41
83.84
83.27

Sum l+2S
105.54
105.60
105.73
106.32
107.17

1 15.95
115.87
1 15.80
115.74
115.70
115.66
1 15.63
1 15.56
1 15.39
1 15.15
114.93
114.72
114.55
114.41
114.30
114.20
114.13
114.06
114.02
113.44
111.71
109.3'l
107.10
105.54
104.95
104.35
103.73
103.12
102.50
101.89
101.28
100.67
100.06
99.45
98.85
98.24
97.64
97.03
96.43
95.83
95.23
94.64
94.04
93.45
92.85
92.26
91.67
91.08
90.50
89.91
89.32
88.74
88.16
87.58
87.00
86.42
85.84
85.27
84.70
84.12
83.55
82.98

o2s
105.54
105.29
105.42
106.01
106.69

1.86
1.87
1.87
1.87
1.87
1.87
1.87
1.87
1.82
1.76
1.73
1.72
1.72
1.72
1.72
1.72
1.72
1.72
1.72
1.72
1.19
0.45
0.17
0.07
0.02
0.01
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
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

t1
0.01
0.10
0.27
0.49
0.72

1.86
1.87
1.87
1.87
1.87
1.87
1.87
1.87
1.82
1.76
1.73
1.72
1.72
1.72
1.72
1.72
1.72
1.72
1.72
1.72
1.19
0.45
0.17
0.07
0.02
0.01
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
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

t2
0.01
0.10
0.27
0.49
0.72

1.92
1.91
1.90
1.89
1.89
1.89
1.88
1.88
1.87
1.86
1.U
1.82
1.80
1.79
1.77
1.76
1.76
1.75
1.74
1.74
1.69
1.51
1.22
0.83
ô21

0.31
0.31
0.31
0.31
0.31
0.31
0.31
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
o.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
v.¿J
0.29
0.29
0.29
0.29
0.28

o1
0.00
0.31
0.31
0.31
0.48

142.12
142.12
142.11
142j1
142.11
142.11
142.11
142.'t1
142.11
142.11
142.10
142.10
142.10
142.09
142.09
142.09
142.09
142.O9
142.08
142.08
142.07
142.04
142.00
141.97
141.95
141.93
141.92
14'1.91
r41.90
14',t.88
141.87
141.86
141.U
141.83
141.82
't41.81
141.79
141.78
141.77
141.76
141.74
141.73
141.72
141.71
141.69
141.68
141.67
141.66
141.64
141.63
141.62
141.61
141.60
141.58
141.57
141.56
141.55
141.54
141.52
141.51
141.50
141.49

Elev
141.95
141.95
141.94
141.94
141.95



100.00
110.00
120.00
130.00
140.00
150.00
160.00
'170.00

180.00
190.00
200.00
210.00
220.00
230.00
240.O0
250.00
260.00
270.00
280.00
290.00
300.00
310.00
320.00
330.00
340.00
350.00
360.00
370.00
380.00
390.00
400.00
410.00
420.00
430.00
440.00
450.00
460.00
470.00
480.00
490.00
500.00
510.00
520.00
530.00
540.00
550.00
560.00
570.00
580.00
590.00
600.00
610.00
620.00
630.00
640.00
650.00
660.00
670.00
680.00
690.00
700.00
710.00
720.00
730.00
740.00
750.00
760.00
770.OO
780.00
790.00

0.92
1.12
1.31
1.46
1.62
1.77
1.88
1.97
2.05
2.11
2.16
2.21
2.26
2.35
2.46
2.54
2.70
2.88
2.99
3.16
3.35
3.46
3.63
3.84
3.94
4.12
4.33
4.43
4.73
5.10
5.27
5.71
o.zo
6.51
7.06
7.72
8.01
12.67
19.07
21.71
19.04
14.27
12.49
10.87
9.31
8.73
7.87
6.90
6.54
6.21
5.90
5.78
5.55
5.27
5.16
4.99
4.80
4.73
4.64
4.54
4.51
4.43
4.34
¿+. JU
4.23
4.13
4.10
4.02
3.93
3.89

0.92
1.12
1.31
1.46
1.62
1.77
1.88
1.97
2.05
2.11
2.16
2.21
2.26
2.35
2.46
2.54
2.70
2.88
2.99
2 4A

3.3s
3.46
3.63
3.84
3.94
4.12
4.33
4.43
4.73
5.10
5.27
5.71
o.zo
6.5'l
7.06
7.72
8.01
12.67
19.07
21.71
19.04
14.27
12.49
10.87
9.31
8.73
7.87
6.90
6.54
6.21
5.90
5.78
5.55
5.27
5.16
4.99
4.80
4.73
4.64
4.54
4.51
4.43
4.34
4.30
4.23
4.13
4.10
4.02
,l0?

3.89

105.96
106.42
106.98
107.60
108.28
109.05
109.86
110.68
111.47
112.24
112.97
113.66
114.33
115.01
115.77
116.59
117.51
1 '18.61

119.84
121.16
122.65
124.25
125.93
127.78
129.72
131.72
133.90
136.16
138.59
141.44
144.56
148.00
152.13
156.72
161.73
167.58
174.00
'184.86

205.90
233.47
257.09
270.49
276.20
278.10
276.78
273.57
269.33
263.84
257.72
251.71
245.89
240.53
235.73
231.40
227.85
225.26
222.93
220.44
217.91
215.31
212.70
210.11
207.48
204.85
202.25
199.61
196.98
194.37
191.73
189.1 1

108.01
108.85
109.75
110.67
1 1 1.66
112.70
113.72
114.69
1 15.63
'116.51

117.34
118.13
1 18.93
119.82
120.77
121.83
123.09
124.48
125.98
127.67
129.47
r31.35
133.40
135.56
137.78
140.17
142.66
145.32
148.42
151 .80
155.53
159.98
164.91
170.28
176.50
183.31
194.68
216.59
246.67
274.2'l
290.40
297.25
299.57
298.29
294.82
290.17
284.11
277.28
270.47
263.82
257.58
251.86
246.54
241.82
238.01
235.05
232.46
229.82
227.09
224.36
221.æ
218.88
216.12
213.39
210.61
207.84
205.10
202.32
199.55
196.88

0.72
0.87
'1.01

1.14
1.25
1.36
1.47
1.57
1.66
1.73
'1.81

1.87
1.93
1.99
2.06
2.12
2.19
2.28
2.37
2.46
2.3Þ
2.66
2.76
2.87
2.97
3.08
3.19
3.31
3.42
3.55

3.84
4.01
4.18
4.37
4.56
4.75
5.07
5.63
7.58

10.36
10.68
10.79
10.72
10.54
10.30
9.97
oÃo
9.18
8.75
8.30
7.83
7.31
o.oo
6.09
6.04
5.98
5.92
5.86
5.80
5.73
5.67
5.60
5.il
5.47
5.40
R21

5.26
5.19

107.29
107.98
108.74
109.53
110.41
111.33
112.25
1 13.13
113.97
114.77
115.53
116.26
117.00
117.83
118.72
I 19.70
120.89
122.20
123.61
125.21
126.91
128.69
130.64
132.69
134.81
'137.09

139.46
142.01
144.99
148.25
151.84
156.14
160.90
166.10
172.14
178.76
189.93
211.53
241.04
266.63
280.85
286.89
288.89
287.50
284.11
279.63
273.81
267.31
260.89
254.æ
248.83
243.56
238.71
234.51
231.34
228.97
226.43
223.83
221.17
218.50
215.85
213.15
210.46
207.78
205.08
202.37
199.70
196.99
194.29
191 .69

141.96
141.97
141.98
142.00
142.01
142.02
142.04
142.05
142.07
142.08
142.10
142.11
142.12
142.13
142.15
142.16
142.18
't42.20
142.22
142.25
142.28
142.31
142.34
142.37
142.41
142.45
142.49
142.53
142.58
142.63
142.69
142.75
142.83
142.92
143.01
143.11
143.22
143.40
143.76
144.20
144.57
144.77
144.86
144.89 "
144.87
144.82
144.75
144.67
144.58
144.48
'144.39
144.31
144.24
144.17
144.12
144.08
144.04
144.00
143.96
143.92
143.87
143.83
143.78
143.74
143.69
143.65
143.61
143.56
143.52
143.47



800.00
810.00
820.00
830.00
840.00
850.00
860.00
870.00
880.00
890.00
900.00
910.00
920.00
930.00
940.00
950.00
960.00
970.00
980.00
990.00
1000.00
1010.00
1020.00
1030.00
1040.00
1050.00
1060.00
1070.00
1080.00
1090.00
1100.00
1 't 10.00
1120.00
1130.00
1 140.00
1150.00
1160.00
1170.00
1 180.00
1 190.00
1200.00
1210.00
1220.00
1230.00
1240.00
1250.00
1260.00
1270.00
1280.00
1290.00
't300.00
1310.00
1320.00
1330.00
1340.00
1350.00
1360.00
1370.00
1380.00
1390.00
1400.00
1410.00
1420.00
1430.00
1440.00
1450.00
1460.00
1470.00
1480.00
1490.00

3.88
3.88
3.88
3.81
3.72
3.69
3.68
3.67
3.67
3.61
3.52
3.48
3.47
3.47
3.47
3.40
3.31
3.28
3.26
3.26
3.26
3.26
3.26
3.26
3.20
3.10
3.07
3.06
3.05
3.05
2.98
2.89
2.86
2.84
2.U
2.84
2.77
2.68
2.64
2.63
2.63
2.62
2.62
2.62
2.62
2.63
2.63
2.63
2.63
2.63
2.63
2.63
2.63
2.63
2.56
2.47
2.43
2.42
2.42
2.41
2.41
2.41
2.41
2.42
2.42
2.42
1.67
0.63
0.24
0.09

3.88
3.88
3.88
3.81
3.72
3.69
3.68
3.67
3.67
3.61
3.52
3.48
3.47
3.47
3.47
3.40
3.31
3.28
3.26
3.26
3.26
3.26
,5.¿O

3.26
3.20
3.r 0
3.07
3.06
3.05
3.05
2.98
2.89
2.86
2.84
2.84
2.U
2.77
2.68
2.æ
2.63
2.63
2.62
2.62
2.62
2.62
2.63
2.63
2.63
2.63
2.63
2.63
2.63
2.63
2.63
2.56
2.47
2.43
2.42
2.42
2.41
2.41
2.41
2.41
2.42
2.42
2.42
1.67
0.63
0.24
0.09

186.58
1U.17
181.89
179.68
177.M
175.20
173.06
17't.02
1 69.1 0
167.24
165.33
163.42
161 .59
159.87
158.26
156.70
1 55.1 1

153.51
151.99
150.57
149.25
148.04
146.93
145.91
144.51
143.U
142.74
141.68
140.71
139.81
138.92
137.97
136.98
136.03
lAE 1E

134.36
133.57
132.71
131 .81
'130.95

130.17
129.46
128.82
128.25
127.74
127.29
126.89
126.53
126.21
125.93
125.68
125.47
125.27
125.10
124.89
124.55
124.13
123.71
123.32
122.98
122.67
122.40
122.17
121.96
121.78
121.63
120.79
1 18.40
115.02
111.68

194.33
191.93
189.58
187.21
184.85
182.57
180.41
178.37
176.39
174.36
172.33
170.38
168.53
166.80
165.13
163.41
161 .69
160.05
158.51
'157.09

155.77
154.56
153.45
152.36
151.20
150.01
148.86
147.79
146.81
145.84
144.80
143.72
142.68
141.71
140.83
139.97
139.02
138.03
137.08
136.21
135.42
134.71
134.07
133.50
132.99
132.il
132.14
131.78
131.47
131.19
130.94
130.72
130.53
130.30
129.92
129.45
128.98
128.55
128.15
127.81
127.50
127.23
127.00
126.79
126.62
125.71
123.09
119.27
1 15.35
111.81

5.12
5.05
4.98
4.92
4.86
4.79
4.73
4.66
4.60
4.55
4.49
4.42
4.36
4.30
4.24
4.18
4.12
4.06
4.00
3.94
3.89
3.84
3.79
3.75
3.71
3.66
3.61
3.57
3.52
3.48
3.44
3.39
3.35
3.30
3.26
3.22
3.18
3.13
3.09
3.04
3.00
2.96
2.93
2.89
2.86
2.U
2.82
2.79
2.78
2.76
2.74
2.73
2.72
2.71
2.70
2.68
2.65
2.62
2.60
2.s8
2.56
2.54
2.52
2.51
2.50
z.+Y
2.43
2.26
1.99
1.68

189.22
186.88
184.60
182.29
179.99
177.78
175.68
173.71
171.78
169.82
167.85
165.96
164.17
162.50
160.89
159.23
157.57
155.99
154.51
1 53.14
151.88
150.72
149.66
148.61
147.50
146.35
145.25
144.23
143.29
142.36
141.36
140.32
139.33
138.41
137.58
136.75
135.84
134.89
133.99
133.17
132.42
131.75
131.14
130.61
130.13
129.70
129.32
'128.99

128.69
128.43
128.20
127.99
127.81
127.59
127.22
126.78
126.33
125.92
125.56
125.23
124.94
124.69
124.47
124.28
124.12
123.22
120.66
117.01
113.36
110.13

143.43
143.39
143.35
143.31
143.27
143.24
143.20
143.17
143.13
143.10
143.07
143.04
143.01
142.97
142.94
142.92
142.89
142.86
142.83
'142.80
142.78
142.75
142.73
142.71
142.69
142.67
142.65
't42.63
142.62
142.60
142.58
142.56
142.55
142.53
142.51
142.50
142.48
142.47
142.45
142.43
142.42
142.41
142.39
142.38
142.37
142.36
142.36
142.35
142.34
142.34
't42.33
142.33
142.33
142.32
142.32
142.31
142.31
142.30
142.29
142.28
142.28
142.27
142.27
142.26
't42.26
142.26
142.24
142.20
142.13
142.07



1500.00
1510.00
1520.00
1530.00
1 540.00
1550.00
1560.00
1570.00
1580.00
1s90.00
1 600.00
1610.00
1620.00
1630.00
1640.00
't650.00
1 660.00
1670.00
',|680.00

1 690.00
1700.00
1710.00
1720.00
1730.00
1740.00
1750.00
1760.00
1770.00
1780.00
1 790.00
1800.00
'1810.00

1820.00
1830.00
1840.00
1850.00
1860.00
1870.00

25 yr event
Time
50.00
60.00
70.00
80.00
90.00
100.00
1 10.00
120.00
130.00
140.00
150.00
160.00
170.00
180.00
190.00
200.00
210.00
220.00
230.00
240.00
250.00
260.00
270.00
280.00
290.00
300.00
310.00
320.00
330.00

108.80
106.60
105.39
104.77
104.16
r03.54
102.93
102.31
101.70
101.09
100.48
99.87
99.26
98.66
98.05
97.45
96.85
96.24
95.65
95.05
94.45
93.86
93.26
92.67
92.08
91.49
90.90
90.31
89.73
89.14
88.56
87.98
87.40
86.82
86.24
85.66
85.09
84.52

2S
105.43
105.46
105.53
105.93
106.58
107.43
108.44
109.61
1 10.89
112.25
113.70
115.20
116.67
118.09
119.47
120.81
122.13
123.43
124.76
126.21
127.73
129.37
131.27
133.35
135.56
138.03
140.66
143.41
146.41

108.85
106.62
105.39
104.78
r04.16
103.54
102.93
102.31
'101.70
101 .09
100.48
99.87
99.26
98.66
98.05
97.45
96.85
96.24
95.65
95.05
94.45
93.86
93.26
92.67
92.08
91.49
90.90
90.31
89.73
89.14
88.56
87.98
87.40
86.82
86.24
85.66
85.09
84.52

105.87
106.44
107.13
108.19
109.45
110.82
112.33
1 13.93
1 15.58
117.31
119.08
120.80
122.46
124.04
125.58
127.09
128.56
130.06
131.67
133.37
1 35.1 8
137.28
139.57
142.00
144.71
147.58
1s0.57
153.82
157.22

107.52
'105.70

105.08
104.47
103.85
103.23
102.62
'102.01

101.39
100.78
100.17
99.57
98.96
98.35
97.75
97.15
96.54
95.94
95.35
94.75
94.1 5
93.56
92.96
92.37
91.78
91.19
90.61
90.02
89.43
88.85
88.27
87.69
87.11
86.53
ÂÃ oÃ

85.38
84.80
84.23

o2s
105.87
106.03
106.63
107.49
108.53
109.72
111.05
112.49
1 13.98
115.57
117.20
118.80
120.33
121.80
't23.25
| ¿+.oo
126.04
127.45
128.98
130.59
't32.32
134.33
136.51
138.84
141.43
144.18
147.05
1 50.1 8
153.45

142.02
141.97
141.95
141.94
141.92
141.91
141.90
141.89
141.87
141.86
141.85
141.83
141.82
141.81
141.80
141.78
141.77
141.76
141.75
'141.73
141.72
141.71
141.70
141.68
141.67
141.66
141.65
141.64
141.62
141.61
141.60
141.59
141.57
141.56
141.55
141.54
14',t.53
141.51

Elev
141.95
141.95
141.95
141.96
141.97
141.99
142.01
142.03
142.06
142.08
142.11
142.14
142.17
142.19
142.22
142.24
142.27
142.29
142.32
142.34
142.37
142.40
142.44
142.48
142.52
142.57
142.61
142.67
142.72

0.03
0.01
0.01
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
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

l1
0.10
0.34
0.63
0.96
1.30
1.57
'1.83

2.07
2.24
2.44
2.63
2.76
2.85
2.94
3.02
3.10
3.'18
3.25
3.38
1Â2
3.63
3.83
4.08
4.22
4.44
4.71
4.84
5.07
5.34

0.03
0.01
0.01
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
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

t2
0.10
0.34
0.63
0.96
1.30
1.57
1.83
2.07
2.24
2.44
2.63
2.76
2.85
2.94
3.02
3.10
3.'18
3.25
3.38
3.53
3.63
3.83
4.08
4.22
4.44
4.71
4.84
5.07
5.34

't 22

0.92
0.31
0.31
0.31
0.3'l
0.31
0.31
0.3'l
0.31
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29
0.29

0.00
0.41
0.49
0.71
0.91
1.11
1.28
1.44
1.59
1.74
1.88
2.01
2.13
¿.¿4
2.34
2.43
2.52
2.61
2.69
2.78
2.86
2.96
3.06
3.17
3.28
3.40
3.52
3.64
3.77

Sum l+2S 01



340.00
350.00
360.00
370.00
380.00
390.00
400.00
4r 0.00
420.00
430.00
440.00
4s0.00
460.00
470.00
480.00
490.00
500.00
510.00
520.00
530.00
540.00
550.00
560.00
570.00
580.00
590.00
600.00
610.00
620.00
630.00
640.00
650.00
660.00
670.00
680.00
690.00
700.00
710.00
720.00
730.00
740.00
750.00
760.00
770.00
780.00
790.00
800.00
810.00
820.00
830.00
840.00
850.00
860.00
870.00
880.00
890.00
900.00
910.00
920.00
930.00
940.00
950.00
960.00
970.00
980.00
ooô ôn

1000.00
10'10.00
1020.00
1030.00

5.48
5.71
5.98
6.12
6.51
7.00
7.23
7.82
8.56
8.88
9.61
10.50
10.88
17.14
25.75
29.23
25.59
19.15
16.74
14.55
12.45
1 1.66
10.51
9.21
8.72
8.28
7.86
7.70
7.39
7.01
6.87
o.o¿+

6.38
6.29
6.17
6.04
5.99
5.89
5.76
5.71
5.61
5.49
5.44
5.33
5.21
5.16
5.15
5.14
5.14
5.05
4.93
4.89
4.87
4.87
4.87
4.78
4.66
4.61
4.60
4.59
4.59
4.50
4.38
4.33
4.32
4.31
4.31
4.31
4.31
4.31

5.48
5.71
5.98
6.12
6.51
7.00
7.23
7.82
8.56
8.88
9.61
10.50
10.88
17.14
25.75
29.23
25.59
19.15
16.74
14.55
12.45
1 1.66
10.51
9.21
8.72
8.28
7.86
7.70
7.39
7.01
6.87
6.64
6.38
6.29
6.17
6.04
5.99
5.89
5.76
5-71
5.61
5.49
5.44
5.33
5.21
5.16
5.r 5
5.14
5.14
5.05
4.93
4.89
4.87
4.87
4.87
4.78
¿+- oo
4.61
4.60
4.59
4.59
4.50
4.38
4.33
4.32
4.31
4.31
4.31
4.31
4.31

149.55
152.80
156.29
159.92
163.80
168.30
173.22
178.65
185.06
192.16
199.90
208.83
2',18.57
233.12
258.81
291.57
3f9.19
333.73
338.25
337.93
333.59
327.01
319.38
310.39
300.92
291.97
283.78
276.90
270.88
2æ.86
259.03
253.56
248.34
243.53
239.25
235.47
232.26
229.66
227.66
226.42
225.54
224.48
223.29
222.00
220.54
218.98
217.43
215.93
214.49
213.04
211.45
209.78
208.13
206.54
205.03
203.50
201.U
200.11
198.40
196.76
195.19
193.63
191.93
190.17
188.43
186.77
1 85.1 I
183.70
182.29
180.96

160.74
164.49
168.39
172.55
177.32
182.53
188.27
195.03
202.50
210.65
220.01
230.21
246.59
276.01
313.79
346.40
óoó.vJ
óov.oó
369.55
364.93
357.70
349.18
339.09
328.32
317.93
308.12
299.35
291.99
285.28
278.73
272.54
266.59
261.02
255.99
251.45
247.49
244.13
241.31
239.13
237.74
236.64
235.40
234.06
232.54
230.91
229.29
227.71
226.21
224.69
223.03
221.27
219.54
217.87
216.28
214.67
212.93
211.11
209.32
207.59
205.94
204.29
202.51
200.65
198.82
197.06
195.39
193.81
192.32
'190.91

189.49

3.90
4.03
4.17
4.30
4.44
4.58
4.73
4.89
5.07
5.27
5.47
5.70
5.94
7.54
9.66
12.56
I z+. oc
tc.cc
15.82
15.80
15.54
15.14
14.66
14.05
13.35
12.60
11.73
10.72
10.39
10.03
9.67
9.31
8.93
8.56
8.'18
7.81
7.43
7.04
6.61
6.11
6.09
6.07
6.04
6.02
5.99
5.95
5.91
5.88
5.84
5.81
5.77
5.73
5.68
5.64
5.61
6F7

5.52
5.48
5.44
5.39
ÃeÃ

5.31
5.26
5.22
5.17
5.12
5.08
Ê^À

5.00
4.96

156.83
160.46
164.22
168.24
172.88
177.95
183.54
190.13
197.43
205.38
214.54
224.51
240.66
268.47
304.14
333.83
349.28
354.07
353.73
349.1 3
342.15
334.04
324.44
314.27
304.58
295.51
287.62
281.27
274.89
268.70
262.87
257.28
252.08
247.43
243.27
239.69
236.71
234.27
232.53
231.63
230.54
229.33
228.02
226.53
224.93
223.34
221.80
220.33
218.84
217.22
215.51
213.82
212.19
210.63
209.07
207.37
205.59
203.84
202.15
200.55
198.93
197.20
195.38
193.60
191 .89
190.27
188.73
187.28
185.91
184.53

't42.78
142.84
142.91
142.98
143.04
143.12
143.20
143.29
143.40
143.52
143.65
143.81
143.97
144.20
144.59
145.09
145.48
145.68
145.74 ,''
145.74
145.68
145.s9
145.48
145.35
145.22
145.09
144.98
144.87
144.78
144.69
144.60
144.51
144.43
144.36
144.29
1M.23
144.18
144.14
144.11
144.09
144.08
't44.06
144.05
144.03
144.00
143.98
143.95
'143.93

143.90
143.88
143.85
143.82
143.79
143.77
143.74
143.72
143.69
143.66
143.63
143.60
143.57
143.55
143.52
143.49
143.46
143.4s
143.41
143.38
143.36
143.33



1040.00
1050.00
1060.00
1070.00
1080.00
1090.00
1100.00
1 1 10.00
1120.00
1 130.00
1140.00
1 150.00
1 160.00
1170.00
1 180.00
1 190.00
1200.00
1210.00
1220.00
1230.00
1240.00
1250.00
1260.00
1270.00
1280.00
1290.00
1300.00
1310.00
1320.00
1 330.00
1340.00
1350.00
1360.00
1370.00
1380.00
1390.00
1400.00
1410.00
1420.00
1430.00
1440.00
14s0.00
'1460.00

1470.00
1480.00
1490.00
1500.00
1510.00
1520.00
1530.00
1540.00
1550.00
1560.00
1570.00
1580.00
1590.00
1600.00
16'10.00
1620.00
1630.00
1640.00
1650.00
1660.00
'1670.00

1680.00
1690.00
1700.00
1710.00
1720.00
1730.00

4.22
4.10
4.06
4.04
4.03
4.03
3.94
3.82
3.77
3.76
3.75
3.75
J.OO

3.54
3.49
3.47
3.47
J-¿+O

J.+O

3.46
3.46
3.46
3.46
3.47
3.47
3.47
3.47
3.47
3.47
3.47
3.38
3.26
3.21
3.19
3.19
3.'t8
3.18
3.18
2 4A

3.18
3.18
3.18
2.20
0.84
0.32
0.12
0.05
0.02
0.01
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
0.00

4.22
4.10
4.06
4.04
4.03
4.03
3.94
3.82
3.77
3.76
3.75
3.75
3.66
3.54
3.49
ó.11
3.47
ó.¿+o

3.46
3.46
3.46
3.46
3.46
3.47
3.47
3.47
3.47
3.47
3.47
3.47
3.38
.5-¿O

3.21
3.19
3.19
3.18
3.18
3.18
3.18
3.18
2,tR
?,IR

2.20
0.84
0.32
0.12
0.05
0.02
0.01
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
0.00

179.61
178.15
176.60
175.07
173.62
172.24
170.86
169.35
167.77
166.22
164.75
163.36
161.97
160.46
158.89
157.38
155.95
154.62
153.39
152.25
151 .19
150.22
149.33
148.51
147.75
147.06
146.42
145.83
145.30
144.81
144.27
143.58
142.78
141.99
141.24
140.55
139.92
139.34
138.82
138.34
137.90
137.51
136.21
132.80
127.93
122.92
118.27
114.16
110.70
107.94
106.00
104.96
104.34
103.73
103.11
102.49
101 .88
101.27
100.66
100.05
99.44
98.83
98.23
97.63
97.02
YO.+¿
95.82
95.22
94.63
94.03

187.94
186.30
184.69
1 83.1 5
181 .68
180.22
178.62
176.94
'175.30

173.73
172.25
170.76
169.'16
167.48
'165.85

164.32
162.88
161 .55
'160.31

159.17
158.12
157.15
156.26
155.M
154.68
153.99
r53.35
152.77
152.23
'151 .65
'150.91

150.04
149.18
148.37
147.61
146.92
146.28
't45.71
145.18
144.71
144.27
142.89
139.24
133.95
128.37
123.09
118.33
114.18
110.71
107.94
106.01
104.96
104.34
103.73
103.1 1

102.49
101.88
101.27
100.66
100.05
99.44
98.83
98.23
97.63
97.02
96.42
95.82
95.22
94.63
94.03

4.92
4.88
4.83
4.79
4.74
4.70
4.66
4.61
4.56
4.51
4.47
4.42
4.38
4.32
4.27
4.21
4.16
4.10
4.06
4.01
3.97
3.93
3.89
3.86
3.83
3.80
3.77
3.75
3.72
3.70
3.68
3.65
.1.O I

3.58
3.55
3.51
3.49
3.46
3.43
3.41
3.39
3.37
3.31
3.14
2.88
2.57
2.25
1.92
1.57
1.20
0.73
0.31
0.31
0.31
0.31
0.3'l
0.31
n a4

0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30

183.02
181 .43
'179.86

178.36
176.94
175.52
173.96
172.33
170.74
169.21
167.78
166.34
164.78
1 63.1 6
161.59
160.11
158.72
157.44
156.26
155.16
154.15
153.22
152.37
151 .58
'1s0.85

150.19
149.58
149.02
148.51
147.95
147.23
146.39
145.57
144.79
144.07
143.40
142.80
't42.25
141.75
141.29
140.88
139.52
135.93
130.81
125.50
't20.52
116.08
112.27
109.14
106.74
105.27
104.65
104.03
103.42
102.80
102.19
101.57
100.96
100.35
95.74
99.14
98.53
97.93
97.32
96.72
96.12
95.52
94.93
94.33
93.73

143.31
143.29
143,26
143.23
143.21
143.19
143.16
143.14
143.11
143.08
143.06
143.04
143.01
142.99
142.96
142.93
142.90
142.88
142.85
142.83
142.81
142.79
142.78
142.76
142.75
142.73
142.72
142.71
142.70
142.69
142.68
142.67
142.65
142.64
't42.63
142.61
142.60
142.59
142.58
142.57
142.56
142.56
142.53
142.47
142.38
142.28
142.20
142.12
142.05
142.00
141.96
141.94
141.93
141.9'l
14't.90
'141.89

141.88
141.86
141.85
'141.U
141.83
141.81
141.80
14't.79
141.77
141.76
141.75
141.74
141.72
141.71



't740.00
1750.00
1760.00
1770.00
1780.00
1790.00
1800.00
1810.00
1820.00
'1830.00

1840.00
1850.00
1 860.00
1870.00
1 880.00

2yr
10 yr
25 yr

0.00
0.00
0.00
0.00

0.00
0.00
0.00

Peak T
(hrs)
8.17
8.17
8.17
8.00
8.00
8.00

141.70
141.69
141.68
141.66
141.65
141.64
141.63
141.61
141.60
141.59
141.58
141.57
141.55

91.66
91.07
90.49

92.U 92.U 0.30
92.25 92.25 0.30

93.44 93.M 0.30 93.14
92.55
91.96

0.29 91.37
0.29 90.78
0.29 90.19
0.29 89.61
0.29 89.02
0.29 88.44

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 91.66
91.07
90.49

0.00
0.00 86.41

89.90 89.90
89.31 89.31

88.73
88.15
87.57
86.99
86.41

0.29 87.86
0.29 87.28
0.29 86.70
0.29 86.12

88.73
88.15
87.57
86.990.00

0.00
0.00 0.00
0.00 0.00

85.83 85.83 0.29
85.26 85.26 0.29

85.55 141.54
u.97 141.53

Running H:\PROJECTS\204026300\CALCS\FACILITIES Report.pgm on Tuesday, February 28,2006

Summary Report of all RLPool Data

Match Q: 6.0575 cfs Peak Out Q: 6.0533 cfs - Peak Stg: 144.05 ft - Active Vol: 1.5408 acft
Match Q: 10.8600 cfs Peak Out Q: 10.7863 cfs - Peak Stg: 144.89 ft - Active Vol: 1.9153 acft
Match Q: 16.5265 cfs Peak Out Q: 15.8192 cfs - Peak Stg: 145.74 ft - Active Vol: 2.3296 acft

2.50 in
3.45 in
4.50 in

Project Precips
12 vrl
[10 yr]

[25 yrl

BASLIST2
IEXISTINGI Using IFYPEIA]As [2 yr]

IEXISTINGI Usins [YPEIA]As [10 yr]

IEXISTINGI Using [TYPEIA]As [25 yr]

IDEVELOPEDI Using [YPE1A]As [2 yr]

IDEVELOPEDI Using [YPE1A]As [10 yr]

IDEVELOPEDI Using frYPElAlAs [25 yr]
LSTEND

BasinlD

EXISTING
EXISTING
EXISTING
DEVELOPED
DEVELOPED
DEVELOPED

Peak Q
(cfs)
6.0575
10.8600
16.5265
14.9581
21.7069
29.2338

Peak Vol Area
(ac-ft) ac
3.3736 32.56
5.5736 32.56
8.1487 32.56
5.5025 32.56
7.9827 32.56
10.7609 32.56

Method
/Loss
SBUH/SCS
SBUH/SCS
SBUH/SCS
SBUH/SCS
SBUH/SCS
SBUH/SCS

Raintype Event

TYPEIA 2yr
TYPEIA '10 yr
ryPElA 25yr
TYPEIA 2y¡
TYPEIA 10yr
WPEIA 25yr

BASLIST F YPETA AS [2 yr] DETAILED
lEXrsTrNGl [DEVELOPED]

LSTEND



Drainage Area: EXISTING
Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor: 484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 32.5600 ac 86.00 0.53 hrs
lmpervious 0.0000 ac 0.00 0.00 hrs
Total 32.5600 ac
Supporting Data:
Pervious CN Data:
EXISTING 86.00 32.5600 ac
Pervious TG Data:
Flow type: Description: Length: Slope: Coeff: TravelTime
Sheet GRASS 300.00 ft 5.00% 0.2000 23.29 min
Shallow GRASS 250.00 ft 5.00% 10.0000 1.86 min
Channel GRASS 870.00 ft 5.00% 10.0000 6.48 min

Drainage Area: DEVELOPED
Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor: 484.00 SCS Abs: O.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 7.6900 ac 86.00 0.19 hrs
lmpervious 24.8700 ac 98.00 0.19 hrs
Total 32.5600 ac
Supporting Data:
Pervious GN Data:
LANDSCAPE 86.00 7.6900 ac
lmpervious CN Data:
IMPERVIOUS 98.00 24.8700 ac
Pervious TG Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Sheet LANDSCAPE 30.00 ft 10.00% 0.2000 2.80 min
Sheet AC 200.00 ft 2.00% 0.0110 2.39 min
Channel PIPE 1500.00 ft 1.0oo/o 42.0000 5.95 min
lmpervious TC Data:
Flow type: Description: Length: Slope: Coeff: TravelTime
Sheet LANDSCAPE 30.00 ft 1O.OOo/o 0.2000 2.80 min
Sheet AC 200.00 ft 2.OOo/o 0.0110 2.39 min
Channel PIPE 1500.00 ft 1.OO% 42.0000 5.95 min

HYDLIST SUMMARY
louT2l [ouT10] [ouT25]

LSTEND
HydlD Peak Q Peak T Peak Vol Cont Area

(cfs) (hrs) (ac-ft) (ac)
ouT2 6.05 9.00 5.6589 32.5600ouT10 10.79 8.67 8.1306 32.5600
ouT25 15.82 8.50 10.9030 32.5600



STORLIST
[pond ]

LSTEND

Node lD: pond
Desc: Manhole structure
Start El: 139.5000 ft Max El: 146.0000 ft

Contrib Hyd:
Volume
0.0000 acft
0.1259 acft
0.4120 acft
0.7427 acft
1.1103 acft
1.5173 acft
1.9650 acft
2.4548 acft

Contrib Basin:
Stage
139.50
140.00
141.00
142.00
143.00
144.00
145.00
146.00

Input
0.00 cf
5484.00 cf
17947.00 cf
32350.00 cf
48366.00 cf
66095.00 cf
85597.00 cf
106932.00 cf

Volume
0.00 cf
5484.00 cf
17947.00 cf
32350.00 cf
48366.00 cf
66095.00 cf
85597.00 cf
106932.00 cf

DISCHLIST
[orifice ]

LSTEND

Gontrol Structure lD: orifice - Multiple Orifice Structure
Descrip:
Start El
139.0000 ft
Orif Coeff:

out to 2nd:
2nd to 3rd:
3rd to 4th:

Multiple Orifice
Max El lncrement
146.5000 ft 0.10
0.62

2.9500 ft
2.1500 ft
0.8200 ft

Bottom El: 139.00ft '
Lowest Diam: 2.5800 in
Diam: 11.9800 in
Diam: 12.3413 in
Diam: 10.0000 in



sloRtff¡AtER ¡{¡¡rAcEt{ttft uâ$mt FC¡n lEE FtcE:t soo¡fD BAsrN

la.bta IfI-l.3
(PuÞliahed by SCS in 1982)

ScS tt sËa¡nr 9ta.h,¿8gÊoa
Runofl eu.rrr. nr¡¡btrs

¡¡¡burba¡ ¿nd ¡¡¡Þ¡n

Runoff Ct¡.rrrc
tor ¡¡Iasted

lfuEb€.Ea
agricultural,

land 1À rainfall distrua€ toE clL8ÈriÞutlon, 24-houa storB du¡atlon
rÀ!¡D use DEsc?rPúo!¡ @R!TE IUHBEA¡! BT

ETDROLOG?Æ SOÆf{ CeOsD
A I (c) rr

çqlÈivaËd land(1) uinËer condit,lon OE9186 94

-

Hountain oÞen a¡'eae: los çroqring bn¡gh Ê grasslands 928274 89
Heado! or !al!E.¡:a: 8978 q<

l{ood or fore¡È land: r¡ndiEturbed

l{ood or forest land: young second grotrth or bn¡sh
orehard: wi:h ccwer c=cÞ

42 64 76 81

tra 1a ç¡'! a4

81 8S 9: 94
cçen sgaceE, Iawns,
rancscaping.
Good ccndi:ion:
Pai: condi:ion:

parks, gclf ccurseE, cemeteries,

graEs cover on ¡75t of the
atea
gr3sE cover on 50-7St of
ehe erea

q,7i

3ç ly

&

tl

Grave! roaCg

Dirt roads &

pa:klng locs:

rklnq loÈs: 72 82 8? 89

,, fnPerr:.ous Er¡:ÍacEg, pa?emen--, rooi's ec:.
tlll OFen hraÈe= boCj.eg: Lakes, '¡e.-!end,s, gcnCs ec:.

Single family residenciat(2) :

Dwelling Un:t/GrosE Àc:e
'l ô ñr?/-r
-.v ev,/vÃ
1.5 DUlcå
2.0 Du/cå
2.5 DUlcÀ
1 ô nrr/-i
- . w 9v / g¡il,
3.5 DU/c.à
4.0 DU/cÀ
4. s DU/cÀ
E n ñ¡r/^\r.v svluÁ
q Ê ñr?,rFa_ . - yv / vâ
6. O DUlcÀ
Ê q ñi?/^ty. r 9vl VÁ
? â nrr/¡r,.v 9v/VÁ

PUD's, a"rrdo", apar=nentrE,
commercia! buslnesE€s &
industrial areag

tioçerrlous ( 3 )

20

?^

34

42
46
48
fU

54

tinperrious
tr¡¡st be
eou¡luÈed

Se¡larace cu:"e nu¡¡.ber
shaii be selec:ed for
pe:wlous & i.raperrlous
For:icnE of Èhe site
or þasin

(r) ?or a oore decalled desc;lption of, agrlcultural land, use €:¡Fre nq¡!.berE referÈo NaÈlonal-EnEineerlng Eandbool<,.S"i, 4, Syãi"fogy, Chaprer 9, Àugust Lg7Z.Àgeumeg roof and driveway r¡noff !s d!=ec--"å-i"Ë" srreet,/sEc¡5 syEcear.
lhe.5eyaining per-riouE areaE (laern) are consiããie¿ r,o be !n gccd'condi.-lon for Èhese cur¡e nusrbers.

.'\
/1\
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L20 so& sltßrrÐr

T¿sr,E L9,-SoiI a,nil

[Absence of an entry indicates the featuve is not a concern. See Glossary for descriptions of such

Hydro-
logic

groqp
Soil name ¿nd
map symbol

X "'rni:

Astoria:
3E, 3F -__--_

Briedwell:
48, 58, sC, sD _________

Carlton:
oD, o\- -

Cascade:
1A 1t^ añ aÉ aÉ

Chehalem:
8C ----_--_

Chehalis:
9, r0 ______

iornelius:rllB, ¡llC, 1il0, 1llE, lllF:
Cornelius part -------
Kinton part -------

Cornelius Variant:
t2A, tz9, t2C ________

Cove:
t3, t4 _______

Dayton:
| 5 _________

Delena:
tóc ________

Goble:
f 78, l7C, t7D, t7E, t8E, t8F

Helvetia:
lqR taa tañ raË

ïlembre:
20E, 20F, 20e ________

Hillsboro:
2tA,2t B, 2tC, 2tD __________

Huberly:
22 ________

Jory:
238, 23C, 23D,238,23F

Kilchis:
L 24G:

Kilchis part -------
Klickítat part -------

An
2 c

B

B

B

c

c

B

c

c

c

D

D

D

c

c

B

B

D

c

None

None

None

Common

None ---

Nov-Mar

Dec-Apr

c
B

None

Common

None

None

None

None

None

None



L22 SOIL SUBVSY

TasLE Lï.-SoiI and,

Soil name and
map symbol

Hydro-
logic.
group

Flooding

Frequency Duration Months

Klickitat:
258,25F,25G --------

Knappa:
2A

B

B

D

B

B

B

C

B

c

N

N

Labish:
27 __---____

Laurelwood:
zéDt zówt Löu, ¿êË, ¿1É, Laf

McBee:
30

Frequent

None ------

Very long ----- Dec-Apr

tr'rear¡enf Rvicf Nnw-M

Melbourne:
lrR 2rf. ?rrì ?rÉ 1rtr

Melby:
JIVI J¿VI J¿E' JJE, JJF, JJg

Olyic:
34C, 34D, 348, 35E, 35F, 3sG

Pewina:
JOU, JOU, JOtr, JOF

Quatama:
?7Â ?7R ?74 ?7õ

None

None

None

None

c N

Èaum:
?ÂR 1Aa zAn laE ?qÉ

Tolke:
39E. 39F

Udifluvents:
40 _________

Verboort:
+2 ________

Wapato:
43

Willamette:
44l\, 448, 44C, 44D

'W'oodburn:

45,{, 458, 45C, 45D

Xerochrepts:r 4óF: ^

Xerochrepts part -------
Haploxerolls part -------

a 47D:
Xerochrepts part -------
Rock outcrop part.

C

B

B

D

D

B

B

C

D

None ------

None ------

Frequent

Frequent

Frequent

None ------

None ------

None

None

None

Va¡rr hriaf

Brief ------

Brief ------

ì

Nov-Apr

Dec-Apr

Tìa¡-.4 n¡

, , 'This f?,ppinc unit is made uq.of two or more dominant kinds of soil, See mapping unit description for the composition and
behavior of the whole mapping unit.
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Off-site flows
Sherwood Industrial Proi ect
January 6,2006
Project #2040263

Off-site Event Summary:
BasinlD Peak Q Peak T Peak Vol Area Method Raintvoe

ãï:i- (hrs) (ac-n) ac /Loss
Off-site 9.66 8.17 5.6489 33.00 SBUH/SCS TYPEIA 10 vr

Drainage Area: Off-site
Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor: 484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 33.0000 ac 86.00 0.73 hrs
lmpervious 0.0000 ac 0.00 0.00 hrs
Total 33.0000 ac
Supporting Data:
Pervious CN Data:
Off-site contributing area 86.00 33.0000 ac
Pervious TG Data:
Flow type: Description: Length: Slope: Coeff: TravelTime
Sheet Sheet flow 300.00 ft 2.00Yo 0.2400 38.88 min
Shallow overland flow 300.00 ft 2.00Yo 10.0000 3.54 min
Channel grass 200.00 ft 2.00o/o 17.0000 1.39 min



Pipe Sizing Galculation
Based on SGS flow inputs
(Flows calculated in "Stormshed")

Project: ;sherwood'lhÇustrial P-aik,-Offgile
By: ;rff....i¡.::.t..:,: :.,,,.,,.,,, ' ì,

Date: lllÏ6'/2þ0.0.;;: :,ìi-Ì:', "'" ,.,. .;." 'l;.'. Ìi
Job: ' 

liz6g.,', ,,1; - 
t, - ,, i'.,, - . 

.

0ó90SWBoncroffSt¡eel / POBoxó9039 Porllond,OR 97201

Tel: 503.224.9560 Nel: Info@grpmock.com Fox: 503.228.'1285

M an n i n gs n=i_0...0l2i ;,.¡

Link

@ Storm Input Descriptions

lncremental
Flow
(cfs)

Total
Flow
lcfs)

Pipe
Slope

(%l

Pipe
Diametel
(inches)

Pipe
Capacity

(cfs)

Pipe
Velocity

(fps)

1 Off-site 9.66 9.66 1.11 18 11.97 6.78
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