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 PROJECT OVERVIEW & DESCRIPTION SECTION  1 

1.1 SIZE & LOCATION OF PROJECT 
The proposed project is located at the NW corner of the intersection of Oxford and 20th 
Street SE. The site area is approximately 2.23 acres. Refer to the Civil Drawing for a site 
map of the project area.  

1.2 BRIEF DESCRIPTION OF PROJECT SCOPE AND PROPOSED 
IMPROVEMENTS 

The project scope is to expand the existing facility with a 63,170 square foot building, 
and landscaping. The project includes site preparation and construction of the facilities 
and associated improvements.  
Public improvements along Oxford Street, Lewis Street, and 20th Street are proposed 
which include sidewalk, and landscaping. New and replaced impervious area within the 
Oxford Street, Lewis Street, and 20th Street right-of-way are less than 10,000 square feet.  

1.3 DESCRIPTION OF SIZE OF WATERSHED DRAINING TO THE SITE 
No additional drainage area drains to the project site.  

1.4 DESCRIPTION OF THE EXISTING SITE CONDITIONS, CONSTRAINTS, 
SENSITIVE AREAS & WATERWAYS 

The existing site is predominately covered in grasses, shrubs, several trees, and existing 
buildings that are proposed to be removed. The project site does not contain any existing 
sensitive areas, waterways, etc.  

1.5 SUMMARY OF EXISTING TREES & NATIVE VEGETATION 
The existing site as previously mentioned contains grasses, shrubs, and several trees 
within the site to be removed 

1.6 SUMMARY OF GREEN STORMWATER INFRASTRUCTURE 
Per Appendix 4E of the City of Salem Design Standards, a large project will be 
considered to have met the maximum extent feasible (MEF) requirement when the 
stormwater runoff from the total amount of new plus replaced impervious surfaces flows 
into an area set aside for GSI that is at least 10% of the total area of the new plus replaced 
impervious surfaces or up to 80% of all impervious area must be treated. The design 
implements GSI for the entire disturbed area and therefore meets MEF for GSI.   
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1.7 REGULATORY PERMITS REQUIRED 
A 1200-C permit from DEQ will be obtained for the project. Additional City of Salem 
permits are also required.  No other permits are required for this project.  

1.8 100 YEAR STORM ESCAPE ROUTES 
Please refer to the Basin Map for 100 year storm overflow routes. It also should be noted 
that the entire site minus the buildings is located within the 100 year floodplain. During a 
100 year storm event much of the site will likely be underwater. However, if not flooded, 
floodwater will overflow per the routes notes on the Basin map in Appendix C. See the 
Civil Drawings and Basin Map for floodway boundaries. 
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 METHODOLOGY SECTION  2 

2.1 DEPTH TO GROUNDWATER 
Per the attached Geotechnical Report groundwater was encountered at 5 to 9.5 ft bgs (see 
Appendix A). Due to the shallow groundwater levels found at the site, the design 
engineer proposes to use an infiltration rain garden without drain rock. However, the 
bottom of the media will be within the 3 feet seasonal high groundwater separation. A 
design exception was previously approved with prior development projects on the subject 
property and is assumed to apply to the proposed project.  

2.2 MAXIMUM INFILTRATION AND VEGETATIVE TREATMENT  
GeoEngineers performed two infiltration tests on the site. Per the attached Geotechnical 
Report the measured infiltration rates were 4.5 and 3.0 in/hr. This results in the media 
being the limiting factor for controlling infiltration, therefore the design engineer used an 
infiltration rate of 2 in/hr to size the infiltration rain garden.  
The proposed stormwater design will treat and detain the entire site utilizing infiltration 
rain gardens sized to infiltrate half the 2-year, 24-hour storm event, the water quality 
storm event, the 10-year, 24-hour storm event, the 25-year, 24-hour storm event and the 
100-year, 24-hour storm event.  
Since the stormwater for the entire site will be treated and detained via GSI facilities, the 
GSI has been implemented to the maximum extent feasible.  

2.3 SOIL INFORMATION 
The pre-developed site contains primarily soil group C/D soils and some D soils in the 
northeast corner of the project. Conservatively, C/D soils are assumed for pre-developed 
conditions and D soils are assumed for developed conditions. The pre-developed site was 
primarily grass covered with various clusters of trees and shrubs which correspond to a 
City of Salem pre-developed curve number of 72/79 for soil group C and group D per 
Appendix D of the City of Salem Design Standards. The average of these curve numbers 
was used to model the pre-developed conditions with C/D soils (i.e., 76).  

2.4 HAZARDOUS MATERIAL  
The owner is not aware of any hazardous material contamination onsite.  

  ANALYSIS SECTION  3 

3.1 METHODS & SOFTWARE USED 
HydroCAD modeling software was used to size the stormwater facilities. The Santa 
Barbara Unit Hydrograph Type 1A storm was used to model the required design storms. 
Per the City of Salem Design Standards the design storms used were the 1.38 inch, 24 
hour (water quality storm), half the 2 year, 24 hour and the 10 year, 24 hour storm events. 
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The site area is zoned IG (General Industrial), therefore a curve number corresponding to 
industrial use per Salem Design Standards Division 004 Appendix D was used to 
calculate the developed runoff flows. For soil group D this corresponds to a curve 
number of 93. 

3.2 CONVEYANCE CAPACITY CALCULATIONS 
Since we propose to infiltrate up to the 100-year, 24-hour storm event downstream 
conveyance calculations have not been completed.  

3.3 TREATMENT & FLOW CONTROL SIZING CALCULATIONS 
The site was analyzed as one basin for the stormwater analysis. General basin 
characteristics of both pre-developed and developed conditions are listed in Table 1 
below. For more detail refer to the Basin Map in Appendix C. 

Table 1 | General Basin Characteristics - Onsite 

Basin ID Source 
(Roof/Road/Other) 

Industrial  
Area (AC) 

Pervious 
Area (AC) 

Runoff Rates 
½ 2 
Year 
(cfs) 

10 
Year 
(cfs) 

25 
Year 
(cfs) 

100 
Year 
(cfs) 

Weighted 
CN 

PD1 Native - 1.72 0.04 0.21 0.27 0.42 76 
Developed Industrial 1.72 - 0.21 1.10 1.28 1.63 93 
1 PD = pre-developed site conditions (i.e., pre-developed release rates) 

 
The allowable onsite release rates based on pre-developed conditions for the design 
storms are listed below in Table 2.  

Table 2 | Allowable Release Rates  

Site Condition 
Design Storm (cfs) 

½ 2 Year 10 Year 25 Year 100 Year 

Pre-Developed 0.04 0.21 0.27 0.42 
 
An infiltration rain garden is proposed to fully infiltrate/detain the required storm events 
for onsite runoff. The proposed facility has been sized to infiltrate half the 2-year, 24-
hour storm event, the water quality storm event, the 10-year, 24-hour storm event, the 25-
year, 24-hour storm event, and the 100-year, 24-hour storm event with no release to the 
public storm drain up to the 100-year event. See Table 3 below for a summary of 
stormwater infiltration and release rates.  

Table 3 | Summary of GSI Release Rates 

Facility 
ID 

Infiltration 
Rate (in/hr) ½ 2 Year  

(cfs) 
Water 
Quality 

(cfs) 
10 Year   

(cfs) 
25 Year 

(cfs) 
100 Year 

(cfs) 

RG 2.0 0 0 0 0 0 
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A summary of the stormwater infiltration rain garden geometry is provided in Table 4 
below. 

Table 4 | Facility Sizing Summary 

Facility 
ID1 

Facility Elevations2         
(SF) 

Facility Surface Area 
(SF) 

Top Bottom Top Bottom2 
GSI-1 176 172 6,280 1,930 

1 All facilities are privately owned and maintained Stormwater Planters.  
2 Bottom corresponds to the top of the media. 

 
In conclusion, the onsite stormwater system has been designed to fully infiltrate half the 
2-year, 24-hour storm event, the water quality storm event, the 10-year, 24-hour storm 
event, the 25-year, 24-hour storm event, and the 100-year, 24-hour storm event. 
Therefore, the project is in conformance with the flow control and treatment requirements 
as set forth in Administrative Rule 109 Division 004 - Stormwater System. 
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Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Ck Clackamas gravelly loam 2.4 100.0%

Totals for Area of Interest 2.4 100.0%
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Ck Clackamas gravelly 
loam

C/D 2.4 100.0%

Totals for Area of Interest 2.4 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 
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Type IA 24-hr  Salem 2 yr Rainfall=2.20"NW Distribution V3
Prepared by Westech Engineering Inc

Page 3HydroCAD® 10.20-2h  s/n 07289  © 2024 HydroCAD Software Solutions LLC

Summary for Subcatchment 6S: Pre-Dev Site

Runoff = 0.07 cfs @ 9.99 hrs,  Volume= 0.074 af,  Depth= 0.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type IA 24-hr  Salem 2 yr Rainfall=2.20"

Area (sf) CN Description

* 74,800 76 Predeveloped Soil C/D

74,800 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

103.0 300 0.0060 0.05 Sheet Flow, Sheet Flow
Grass: Bermuda   n= 0.410   P2= 2.20"

2.8 90 0.0060 0.54 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

105.8 390 Total

Subcatchment 6S: Pre-Dev Site

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
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0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr

Salem 2 yr Rainfall=2.20"

Runoff Area=74,800 sf

Runoff Volume=0.074 af

Runoff Depth=0.52"

Flow Length=390'

Slope=0.0060 '/'

Tc=105.8 min

CN=76

0.07 cfs



Type IA 24-hr  Salem 10 yrs Rainfall=3.20"NW Distribution V3
Prepared by Westech Engineering Inc
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Summary for Subcatchment 6S: Pre-Dev Site

Runoff = 0.21 cfs @ 9.52 hrs,  Volume= 0.165 af,  Depth= 1.15"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type IA 24-hr  Salem 10 yrs Rainfall=3.20"

Area (sf) CN Description

* 74,800 76 Predeveloped Soil C/D

74,800 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

103.0 300 0.0060 0.05 Sheet Flow, Sheet Flow
Grass: Bermuda   n= 0.410   P2= 2.20"

2.8 90 0.0060 0.54 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

105.8 390 Total

Subcatchment 6S: Pre-Dev Site

Runoff

Hydrograph

Time  (hours)
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0.18

0.17

0.16

0.15

0.14
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0.12

0.11

0.1

0.09
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0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr

Salem 10 yrs Rainfall=3.20"

Runoff Area=74,800 sf

Runoff Volume=0.165 af

Runoff Depth=1.15"

Flow Length=390'

Slope=0.0060 '/'

Tc=105.8 min

CN=76

0.21 cfs
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Summary for Subcatchment 6S: Pre-Dev Site

Runoff = 0.27 cfs @ 9.52 hrs,  Volume= 0.206 af,  Depth= 1.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type IA 24-hr  Salem 25 Rainfall=3.60"

Area (sf) CN Description

* 74,800 76 Predeveloped Soil C/D

74,800 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

103.0 300 0.0060 0.05 Sheet Flow, Sheet Flow
Grass: Bermuda   n= 0.410   P2= 2.20"

2.8 90 0.0060 0.54 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

105.8 390 Total

Subcatchment 6S: Pre-Dev Site

Runoff

Hydrograph

Time  (hours)
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0.3
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0.2

0.18

0.16
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0.12
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0.06

0.04

0.02

0

Type IA 24-hr

Salem 25 Rainfall=3.60"

Runoff Area=74,800 sf

Runoff Volume=0.206 af

Runoff Depth=1.44"

Flow Length=390'

Slope=0.0060 '/'

Tc=105.8 min

CN=76

0.27 cfs



Type IA 24-hr  Salem 100 yrs Rainfall=4.40"NW Distribution V3
Prepared by Westech Engineering Inc
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Summary for Subcatchment 6S: Pre-Dev Site

Runoff = 0.42 cfs @ 9.40 hrs,  Volume= 0.293 af,  Depth= 2.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type IA 24-hr  Salem 100 yrs Rainfall=4.40"

Area (sf) CN Description

* 74,800 76 Predeveloped Soil C/D

74,800 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

103.0 300 0.0060 0.05 Sheet Flow, Sheet Flow
Grass: Bermuda   n= 0.410   P2= 2.20"

2.8 90 0.0060 0.54 Shallow Concentrated Flow, 
Short Grass Pasture   Kv= 7.0 fps

105.8 390 Total

Subcatchment 6S: Pre-Dev Site

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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0.12

0.1

0.08
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Type IA 24-hr

Salem 100 yrs Rainfall=4.40"

Runoff Area=74,800 sf

Runoff Volume=0.293 af

Runoff Depth=2.05"

Flow Length=390'

Slope=0.0060 '/'

Tc=105.8 min

CN=76

0.42 cfs



Type IA 24-hr  Salem Half 2 yr Rainfall=1.10"NW Distribution V3
Prepared by Westech Engineering Inc
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Summary for Subcatchment 28S: Developed Basin

Runoff = 0.21 cfs @ 7.97 hrs,  Volume= 0.076 af,  Depth= 0.53"
     Routed to Pond 29P : RG1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type IA 24-hr  Salem Half 2 yr Rainfall=1.10"

Area (sf) CN Description

74,800 93 Urban industrial, 72% imp, HSG D

20,944 28.00% Pervious Area
53,856 72.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 28S: Developed Basin

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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Type IA 24-hr

Salem Half 2 yr Rainfall=1.10"

Runoff Area=74,800 sf

Runoff Volume=0.076 af

Runoff Depth=0.53"

Tc=5.0 min

CN=93

0.21 cfs



Type IA 24-hr  Salem 10 yrs Rainfall=3.20"NW Distribution V3
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Summary for Subcatchment 28S: Developed Basin

Runoff = 1.10 cfs @ 7.89 hrs,  Volume= 0.350 af,  Depth= 2.45"
     Routed to Pond 29P : RG1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type IA 24-hr  Salem 10 yrs Rainfall=3.20"

Area (sf) CN Description

74,800 93 Urban industrial, 72% imp, HSG D

20,944 28.00% Pervious Area
53,856 72.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 28S: Developed Basin

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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0

Type IA 24-hr

Salem 10 yrs Rainfall=3.20"

Runoff Area=74,800 sf

Runoff Volume=0.350 af

Runoff Depth=2.45"

Tc=5.0 min

CN=93

1.10 cfs



Type IA 24-hr  Salem 25 Rainfall=3.60"NW Distribution V3
Prepared by Westech Engineering Inc
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Summary for Subcatchment 28S: Developed Basin

Runoff = 1.28 cfs @ 7.88 hrs,  Volume= 0.405 af,  Depth= 2.83"
     Routed to Pond 29P : RG1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type IA 24-hr  Salem 25 Rainfall=3.60"

Area (sf) CN Description

74,800 93 Urban industrial, 72% imp, HSG D

20,944 28.00% Pervious Area
53,856 72.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 28S: Developed Basin

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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Type IA 24-hr

Salem 25 Rainfall=3.60"

Runoff Area=74,800 sf

Runoff Volume=0.405 af

Runoff Depth=2.83"

Tc=5.0 min

CN=93

1.28 cfs



Type IA 24-hr  Salem 100 yrs Rainfall=4.40"NW Distribution V3
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Summary for Subcatchment 28S: Developed Basin

Runoff = 1.63 cfs @ 7.88 hrs,  Volume= 0.517 af,  Depth= 3.61"
     Routed to Pond 29P : RG1

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Type IA 24-hr  Salem 100 yrs Rainfall=4.40"

Area (sf) CN Description

74,800 93 Urban industrial, 72% imp, HSG D

20,944 28.00% Pervious Area
53,856 72.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

5.0 Direct Entry, 

Subcatchment 28S: Developed Basin

Runoff

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050
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Type IA 24-hr

Salem 100 yrs Rainfall=4.40"

Runoff Area=74,800 sf

Runoff Volume=0.517 af

Runoff Depth=3.61"

Tc=5.0 min

CN=93

1.63 cfs
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Summary for Pond 29P: RG1

Inflow Area = 1.717 ac, 72.00% Impervious,  Inflow Depth = 0.53"    for  Salem Half 2 yr event
Inflow = 0.21 cfs @ 7.97 hrs,  Volume= 0.076 af
Outflow = 0.12 cfs @ 8.28 hrs,  Volume= 0.076 af,  Atten= 46%,  Lag= 18.5 min
Discarded = 0.12 cfs @ 8.28 hrs,  Volume= 0.076 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 172.06' @ 8.28 hrs   Surf.Area= 1,988 sf   Storage= 149 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 3.2 min ( 809.1 - 805.9 )

Volume Invert Avail.Storage Storage Description

#1 170.49' 16,105 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)

170.49 1,930 0.0 0 0 1,930
170.50 1,930 0.1 0 0 1,932
171.99 1,930 0.1 3 3 2,164
172.00 1,930 100.0 19 22 2,165
173.00 2,920 100.0 2,408 2,430 3,170
174.00 3,980 100.0 3,436 5,867 4,250
175.00 5,130 100.0 4,543 10,409 5,425
176.00 6,280 100.0 5,695 16,105 6,606

Device Routing     Invert Outlet Devices

#1 Discarded 170.49' 2.250 in/hr Exfiltration over Wetted area   
#2 Primary 174.50' 18.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.12 cfs @ 8.28 hrs  HW=172.06'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.12 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=170.49'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 29P: RG1

Inflow
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Discarded
Primary

Hydrograph

Time  (hours)
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Inflow Area=1.717 ac

Peak Elev=172.06'

Storage=149 cf

0.21 cfs

0.12 cfs0.12 cfs

0.00 cfs
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Summary for Pond 29P: RG1

Inflow Area = 1.717 ac, 72.00% Impervious,  Inflow Depth = 2.45"    for  Salem 10 yrs event
Inflow = 1.10 cfs @ 7.89 hrs,  Volume= 0.350 af
Outflow = 0.19 cfs @ 11.77 hrs,  Volume= 0.350 af,  Atten= 82%,  Lag= 232.9 min
Discarded = 0.19 cfs @ 11.77 hrs,  Volume= 0.350 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 173.54' @ 11.77 hrs   Surf.Area= 3,474 sf   Storage= 4,161 cf

Plug-Flow detention time= 258.9 min calculated for 0.350 af (100% of inflow)
Center-of-Mass det. time= 259.0 min ( 979.2 - 720.3 )

Volume Invert Avail.Storage Storage Description

#1 170.49' 16,105 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)

170.49 1,930 0.0 0 0 1,930
170.50 1,930 0.1 0 0 1,932
171.99 1,930 0.1 3 3 2,164
172.00 1,930 100.0 19 22 2,165
173.00 2,920 100.0 2,408 2,430 3,170
174.00 3,980 100.0 3,436 5,867 4,250
175.00 5,130 100.0 4,543 10,409 5,425
176.00 6,280 100.0 5,695 16,105 6,606

Device Routing     Invert Outlet Devices

#1 Discarded 170.49' 2.250 in/hr Exfiltration over Wetted area   
#2 Primary 174.50' 18.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.19 cfs @ 11.77 hrs  HW=173.54'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.19 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=170.49'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 29P: RG1

Inflow
Outflow
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Primary

Hydrograph

Time  (hours)
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Inflow Area=1.717 ac

Peak Elev=173.54'

Storage=4,161 cf

1.10 cfs

0.19 cfs0.19 cfs

0.00 cfs



Type IA 24-hr  Salem 25 Rainfall=3.60"NW Distribution V3
Prepared by Westech Engineering Inc

Page 5HydroCAD® 10.20-2h  s/n 07289  © 2024 HydroCAD Software Solutions LLC

Summary for Pond 29P: RG1

Inflow Area = 1.717 ac, 72.00% Impervious,  Inflow Depth = 2.83"    for  Salem 25 event
Inflow = 1.28 cfs @ 7.88 hrs,  Volume= 0.405 af
Outflow = 0.21 cfs @ 13.30 hrs,  Volume= 0.405 af,  Atten= 83%,  Lag= 324.8 min
Discarded = 0.21 cfs @ 13.30 hrs,  Volume= 0.405 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 173.85' @ 13.30 hrs   Surf.Area= 3,807 sf   Storage= 5,271 cf

Plug-Flow detention time= 305.7 min calculated for 0.405 af (100% of inflow)
Center-of-Mass det. time= 305.8 min ( 1,019.1 - 713.4 )

Volume Invert Avail.Storage Storage Description

#1 170.49' 16,105 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)

170.49 1,930 0.0 0 0 1,930
170.50 1,930 0.1 0 0 1,932
171.99 1,930 0.1 3 3 2,164
172.00 1,930 100.0 19 22 2,165
173.00 2,920 100.0 2,408 2,430 3,170
174.00 3,980 100.0 3,436 5,867 4,250
175.00 5,130 100.0 4,543 10,409 5,425
176.00 6,280 100.0 5,695 16,105 6,606

Device Routing     Invert Outlet Devices

#1 Discarded 170.49' 2.250 in/hr Exfiltration over Wetted area   
#2 Primary 174.50' 18.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.21 cfs @ 13.30 hrs  HW=173.85'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.21 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=170.49'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 29P: RG1

Inflow
Outflow
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Primary

Hydrograph

Time  (hours)
12011511010510095908580757065605550454035302520151050

F
lo

w
  

(c
fs

)

1

0

Inflow Area=1.717 ac

Peak Elev=173.85'

Storage=5,271 cf

1.28 cfs

0.21 cfs0.21 cfs

0.00 cfs
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Summary for Pond 29P: RG1

Inflow Area = 1.717 ac, 72.00% Impervious,  Inflow Depth = 3.61"    for  Salem 100 yrs event
Inflow = 1.63 cfs @ 7.88 hrs,  Volume= 0.517 af
Outflow = 0.25 cfs @ 14.31 hrs,  Volume= 0.517 af,  Atten= 85%,  Lag= 386.3 min
Discarded = 0.25 cfs @ 14.31 hrs,  Volume= 0.517 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 174.43' @ 14.31 hrs   Surf.Area= 4,454 sf   Storage= 7,670 cf

Plug-Flow detention time= 388.9 min calculated for 0.517 af (100% of inflow)
Center-of-Mass det. time= 388.9 min ( 1,091.5 - 702.5 )

Volume Invert Avail.Storage Storage Description

#1 170.49' 16,105 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)

170.49 1,930 0.0 0 0 1,930
170.50 1,930 0.1 0 0 1,932
171.99 1,930 0.1 3 3 2,164
172.00 1,930 100.0 19 22 2,165
173.00 2,920 100.0 2,408 2,430 3,170
174.00 3,980 100.0 3,436 5,867 4,250
175.00 5,130 100.0 4,543 10,409 5,425
176.00 6,280 100.0 5,695 16,105 6,606

Device Routing     Invert Outlet Devices

#1 Discarded 170.49' 2.250 in/hr Exfiltration over Wetted area   
#2 Primary 174.50' 18.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.25 cfs @ 14.31 hrs  HW=174.43'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.25 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=170.49'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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Pond 29P: RG1
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Inflow Area=1.717 ac

Peak Elev=174.43'

Storage=7,670 cf

1.63 cfs

0.25 cfs0.25 cfs

0.00 cfs
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Summary for Pond 29P: RG1

Inflow Area = 1.717 ac, 72.00% Impervious,  Inflow Depth = 0.76"    for  Salem Water Quality event
Inflow = 0.32 cfs @ 7.95 hrs,  Volume= 0.109 af
Outflow = 0.12 cfs @ 8.88 hrs,  Volume= 0.109 af,  Atten= 62%,  Lag= 56.3 min
Discarded = 0.12 cfs @ 8.88 hrs,  Volume= 0.109 af
Primary = 0.00 cfs @ 0.00 hrs,  Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-120.00 hrs, dt= 0.01 hrs
Peak Elev= 172.19' @ 8.88 hrs   Surf.Area= 2,105 sf   Storage= 412 cf

Plug-Flow detention time= (not calculated: outflow precedes inflow)
Center-of-Mass det. time= 14.9 min ( 798.7 - 783.7 )

Volume Invert Avail.Storage Storage Description

#1 170.49' 16,105 cf Custom Stage Data (Conic) Listed below (Recalc)

Elevation Surf.Area Voids Inc.Store Cum.Store Wet.Area
(feet) (sq-ft) (%) (cubic-feet) (cubic-feet) (sq-ft)

170.49 1,930 0.0 0 0 1,930
170.50 1,930 0.1 0 0 1,932
171.99 1,930 0.1 3 3 2,164
172.00 1,930 100.0 19 22 2,165
173.00 2,920 100.0 2,408 2,430 3,170
174.00 3,980 100.0 3,436 5,867 4,250
175.00 5,130 100.0 4,543 10,409 5,425
176.00 6,280 100.0 5,695 16,105 6,606

Device Routing     Invert Outlet Devices

#1 Discarded 170.49' 2.250 in/hr Exfiltration over Wetted area   
#2 Primary 174.50' 18.0" Vert. Orifice/Grate    C= 0.600   Limited to weir flow at low heads   

Discarded OutFlow  Max=0.12 cfs @ 8.88 hrs  HW=172.19'   (Free Discharge)
1=Exfiltration  (Exfiltration Controls 0.12 cfs)

Primary OutFlow  Max=0.00 cfs @ 0.00 hrs  HW=170.49'   (Free Discharge)
2=Orifice/Grate  ( Controls 0.00 cfs)
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