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Yoman Bluffs – Site Disturbance Permit 
Drainage Summary 

 

PROJECT LOCATION AND DESCRIPTION 
The proposed project includes the development of a plat with nine single-family residence parcels along 
with the necessary driveways, grading access road and drainage infrastructure. The site is approximately 
37.6 acres with the proposed construction to disturb approximately 1.97 acres.  
 
SITE CHARACTERISTICS 
The project is situated in Coolin City, Bonner County, Idaho.  The site gains access by connecting into 
Sherwood Beach Road.  Currently, the site slopes to the west at 2-25% and is covered with native grasses 
and trees.  
 
SUBSURFACE CHARACTERISTICS 
The soils in the region of the subject property have been identified by the USDA Natural Resources 
Conservation Service (NRCS) as belonging to Bonner Silt Loam, Cool, 0 to 4 percent slopes. The Bonner 
Silt Loam, Cool, soil has a published Hydrologic soil group rating of “B” with a moderately high to high 
infiltration rate (0.57 to 1.98 in/hr). 
 
Due to the size and nature of the grading proposed on this plan, a geotechnical report may not be needed 
for this drainage investigation.  Bonner County may require a geotechnical report if deemed necessary. 
 
WATER QUALITY TREATMENT 
Post-development basins are analyzed using the 0.5” first flush method. All future driving surfaces are 
considered PGIS. The proposed swales have been adequately sized to provide treatment for all 
contributing PGIS within each respective basin. See calculations, Chapter 3. 
 
POST-DEVELOPMENT BASINS 
Refer to Chapter 4 for the Basin Map. 
 
On-Site stormwater runoff has been analyzed using the SCS method for the 25-year design storm event.  
The swales in Basins “A”, “B” and “D” are sized to store the net increase in stormwater runoff generated 
by the proposed improvements. For runoff detention and storage, we are using the conservative 
assumption that no infiltration exists. 
 
Swales “A” and “B” are hydraulically connected as Swale “A” overflows to Swale “B” once full. Swales 
“A” and “B” are designed to store the increased runoff generated from the Access Road up to its high 
point, the driveways and half of the roofs. The remaining part of the Access Road which is part of Basin 
“D” drains towards Swale “D”. Lastly, the other halves of the roofs, which are part of Basin “C” are 
expected to drain following the existing pattern. This is possible given that Basin “C” has no PGIS and 
given that the generated volume from Basin “C” combined with the volume generated from Basins “X”, 
“A”, “B”and “D” – after deducting the swales’ volumes – remains lower than the overall pre-development 
volume. 
 
The runoff in Basin “X” is routed via overland flow to the access road’s upstream ditch. The downstream 
ditch collects the access road’s runoff along with the driveways and the roofs’ halves. These two are 
combined via a culvert discharging to Swale “A”. Swale “A” overflows via another culvert – connected to 
a 1’ raised catch basin – towards Swale “B”. 
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Swales “A” and “B” have been sized to treat and store the increased runoff generated from the asphalt 
access road and asphalt driveways. Runoff from the driveways will sheet flow to the Access Road’s ditch. 
 
Given the infiltration rate in the area, the swales water volumes can fully infiltrate the ground in less than 
72 hours. 
 
METHODOLOGY 
The provided SCS method calculations show the total 25-year storm volume in both pre-development and 
post-development conditions. The storage volume required equals the calculated post-development 
volume minus the pre-development volume. All areas of post-development increased flow are fully stored 
in detention ponds, and therefore a net decrease for the sites volume and release rate will occur. 
 
Within the calculation spreadsheet, required and provided treatment volumes have also been provided. 
Treatment volume has been provided for the first 0.5” of runoff for PGIS. PGIS on this site include the 
proposed asphalt access road and the asphalt driveways, as they are new ‘connected’ impervious surfaces. 
Driveways are assumed to be 25’ long and 20’ wide. As for roofs, they are assumed to be 50’x 50’. 
 
 
PIPE AND DITCH FLOW CALCULATIONS 
Pipe and ditch flow calculations were also performed to ensure the storm drainage system is sized 
appropriately to accommodate and convey all runoff to their respective swales. In order to do so, the 
largest basin flowing into a single leg of storm drainage piping was analyzed for the max flow in the 
event of a 25-year storm and compared to the full flow capacity of the pipe at the point in which the 
largest volume of water will be flowing through the pipe. The following table summarizes the inputs and 
results using the Manning’s equation at the most extreme point of each pipe network. When more than 
one pipe are proposed for the same flow, the smaller slope is shown in the table. 
 

Basin 
Cross 

Section 
Pipe Slope Manning’s n

Sub-Basin 
Peak Discharge 

(CFS) 

Provided Max 
Discharge 

(CFS) 
Basin X Ditch 

Depth: 1’ 
Side Slopes: 

4:1 & 2:1 

2.71% 0.018 6.04 24.71
Basin A 2.71% 0.018 3.52 24.71
Basin B 4.00% 0.018 1.38 30.02
Basin D 0.70% 0.018 1.84 12.56
Basins A + X 18” pipe 1.05% 0.013 9.56 10.76
Basins A + B + X 18” pipe 1.11% 0.013 10.94 11.07

 
Some pipe/ditch sizes were upsized for conservancy and more flexibility in construction. Therefore, since 
the most severe case on each network is able to handle the flow seen during a 25-year storm, each 
network is sized adequately for its respective basin.  
 
 
SUMMARY 
The following report shows that the proposed improvement will have a positive or negligible impact on 
the sites storm water conditions. The proposed site will release storm water with a smaller rate and 
volume for the 25-year storm than it did in pre-development conditions. Additionally, all surfaces 
requiring treatment have been provided adequate treatment volumes. The following tables provide a 
summary of the stormwater design. 
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Basins Required Treatment Volume 
(0.5” first flush) 

Provided Treatment Volume 

Basin A 1,113 CF 2,536 CF 

Basin B 367 CF 537 CF 

Basin D 560 CF 563 CF 

 
 

Basins Pre-Development Volume 
(CF) 

 Post-Development Volumes 
(CF) 

Combined 31,186  - 

Basin A + B+ X -  27,968 

Pond A -  -5,388 

Pond B -  -1,241 

Basin C -  6,433 

Basin D -  2,549 

Pond D -  -563 

Total 31,186 > 29,758 

 
 
Calculations and documentation supporting this design concept follow. 
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:24,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Bonner County Area, Idaho, Parts of Bonner 
and Boundary Counties
Survey Area Data: Version 17, Sep 9, 2021

Soil Survey Area: Idaho Panhandle National Forest, Idaho-
Washington-Montana
Survey Area Data: Version 8, Sep 9, 2021

Your area of interest (AOI) includes more than one soil survey 
area. These survey areas may have been mapped at different 
scales, with a different land use in mind, at different times, or at 
different levels of detail. This may result in map unit symbols, soil 
properties, and interpretations that do not completely agree 
across soil survey area boundaries.

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 24, 2010—Nov 4, 
2016

Soil Map—Bonner County Area, Idaho, Parts of Bonner and Boundary Counties; and Idaho Panhandle National Forest, Idaho-Washington-Montana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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MAP LEGEND MAP INFORMATION

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend

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

4 Bonner silt loam, cool, 0 to 4 
percent slopes

160.5 69.9%

Subtotals for Soil Survey Area 160.5 69.9%

Totals for Area of Interest 229.6 100.0%

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

W Water 69.2 30.1%

Subtotals for Soil Survey Area 69.2 30.1%

Totals for Area of Interest 229.6 100.0%

Soil Map—Bonner County Area, Idaho, Parts of Bonner and Boundary Counties; and Idaho 
Panhandle National Forest, Idaho-Washington-Montana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/15/2021
Page 4 of 4



Bonner County Area, Idaho, Parts of Bonner and 
Boundary Counties

4—Bonner silt loam, cool, 0 to 4 percent slopes

Map Unit Setting
National map unit symbol: 546c
Elevation: 2,000 to 4,200 feet
Mean annual precipitation: 25 to 45 inches
Mean annual air temperature: 41 to 46 degrees F
Frost-free period: 60 to 120 days
Farmland classification: All areas are prime farmland

Map Unit Composition
Bonner, cool, and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of 

the mapunit.

Description of Bonner, Cool

Setting
Landform: Outwash terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Volcanic ash and loess over outwash derived from 

granite and/or schist and/or gneiss

Typical profile
Oi - 0 to 1 inches: slightly decomposed plant material
A - 1 to 6 inches: ashy silt loam
Bw - 6 to 22 inches: gravelly silt loam
2BC - 22 to 30 inches: gravelly loam
3C - 30 to 60 inches: very gravelly loamy sand

Properties and qualities
Slope: 0 to 4 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water 

(Ksat): Moderately high to high (0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water supply, 0 to 60 inches: Low (about 5.9 inches)

Interpretive groups
Land capability classification (irrigated): 4e
Land capability classification (nonirrigated): 4e
Hydrologic Soil Group: B

Map Unit Description: Bonner silt loam, cool, 0 to 4 percent slopes---Bonner County Area, 
Idaho, Parts of Bonner and Boundary Counties; and Idaho Panhandle National Forest, Idaho-
Washington-Montana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/15/2021
Page 1 of 3



Ecological site: F043AY524WA - Frigid, Udic, Loamy, Foothills/
Mountainsides, ashy surface (Western Hemlock/Moist Forbes) 
Tsuga heterophylla / Clintonia uniflora , Tsuga heterophylla / 
Asarum caudatum

Other vegetative classification: western hemlock/queencup beadlily 
(CN570)

Hydric soil rating: No

Minor Components

Selle
Percent of map unit: 5 percent
Landform: Outwash terraces
Landform position (three-dimensional): Tread
Down-slope shape: Convex
Across-slope shape: Linear
Other vegetative classification: western redcedar/queencup beadlily 

(CN530)
Hydric soil rating: No

Colburn
Percent of map unit: 5 percent
Landform: Stream terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Linear
Other vegetative classification: western redcedar/queencup beadlily 

(CN530)
Hydric soil rating: No

Capehorn
Percent of map unit: 5 percent
Landform: Flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Other vegetative classification: western redcedar/ladyfern (CN540)
Hydric soil rating: Yes

Rathdrum
Percent of map unit: 5 percent
Landform: Outwash terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave
Across-slope shape: Concave
Other vegetative classification: western redcedar/queencup beadlily 

(CN530)

Map Unit Description: Bonner silt loam, cool, 0 to 4 percent slopes---Bonner County Area, 
Idaho, Parts of Bonner and Boundary Counties; and Idaho Panhandle National Forest, Idaho-
Washington-Montana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/15/2021
Page 2 of 3



Hydric soil rating: No

Data Source Information

Soil Survey Area: Bonner County Area, Idaho, Parts of Bonner and Boundary 
Counties
Survey Area Data: Version 17, Sep 9, 2021

Soil Survey Area: Idaho Panhandle National Forest, Idaho-Washington-
Montana
Survey Area Data: Version 8, Sep 9, 2021

Map Unit Description: Bonner silt loam, cool, 0 to 4 percent slopes---Bonner County Area, 
Idaho, Parts of Bonner and Boundary Counties; and Idaho Panhandle National Forest, Idaho-
Washington-Montana

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

12/15/2021
Page 3 of 3



SPOKANE REGIONAL STORMWATER MANUAL 

April 2008  Chapter 5 – Hydrologic Analysis and Design 

 5-6 

TABLE 5-1 
RUNOFF CURVE NUMBERS 

ANTECEDENT RUNOFF CONDITION (ARC) II 

Cover type and hydrologic condition 
Group 
A Soils

Group 
B Soils 

Group 
C Soils

Group 
D Soils

Open Space (lawns, parks, golf courses, cemeteries, landscaping, etc.): 1     
Poor condition (grass cover <50% of the area) 68 79 86 89 
Fair condition (grass cover on 50% to 75% of the area) 49 69 79 84 
Good condition (grass cover on >75% of the area) 39 61 74 80 
Impervious Areas:    
Open water bodies: lakes, wetlands, ponds etc. 100 100 100 100 
Paved parking lots, roofs, driveways, etc. (excluding right of way) 98 98 98 98 
Porous pavers and permeable interlocking concrete (assumed as 85% impervious and 15% lawn):    

Fair lawn condition (weighted average CNs) 91 94 96 97 
Gravel  76 85 89 91 
Dirt 72 82 87 89 

Pasture, Grassland, or Range-Continuous Forage for Grazing:     
Poor condition (ground cover <50% or heavily grazed with no mulch). 68 79 86 89 
Fair condition (ground cover 50% to 75% and not heavily grazed) 49 69 79 84 
Good condition (ground cover >75% and lightly or only occasionally grazed) 39 61 74 80 
Cultivated Agricultural Lands:     
Row Crops (good) e.g. corn, sugar beets, soy beans 64 75 82 85 
Small Grain (good) e.g. wheat, barley, flax 60 72 80 84 
Meadow (continuous grass, protected from grazing and generally mowed for hay) 30 58 71 78 
Brush (brush-weed-grass mixture with brush the major element):     
Poor (<50% ground cover) 48 67 77 83 
Fair (50% to 75% ground cover) 35 56 70 77 
Good (>75% ground cover)2 30 48 65 73 
Woods - grass combination (orchard or tree farm)3:     
Poor  57 73 82 86 
Fair  43 65 76 82 
Good  32 58 72 79 
Woods:     
Poor (Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning) 45 66 77 83 
Fair (Woods are grazed but not burned, and some forest litter covers the soil) 36 60 73 79 
Good (Woods are protected from grazing, and litter and brush adequately cover the soil) 30 55 70 77 
Herbaceous (mixture of grass, weeds, and low-growing brush, with brush the minor element)4:   
Poor (<30% ground cover)  80 87 93 
Fair (30% to 70% ground cover)  71 81 89 
Good (>70% ground cover)  62 74 85 
Sagebrush with Grass Understory4:     
Poor (<30% ground cover)  67 80 85 
Fair (30% to 70% ground cover)  51 63 70 
Good (>70% ground cover)  35 47 55 
1 Composite CNs may be computed for other combinations of open space cover type. 
2 Actual curve number is less than 30; use CN = 30 for runoff computations. 
3 CNs shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of 
conditions may be computed from the CNs for woods and pasture. 
4 Curve numbers have not been developed for group A soils. 
For a more detailed and complete description of land use curve numbers refer to Chapter 2 of the Soil 
Conservation Service’s Technical Release No. 55 (Publication 210-VI-TR-55, Second Ed., June 1986). 

Austin Storhaug
Text Box
Note: The CN values used for the SCS calculations are below.

Austin Storhaug
Rectangle

Austin Storhaug
Rectangle

Austin Storhaug
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DETENTION BASIN DESIGN PROJECT: 21-153 YOMAN BLUFFS
BASIN: Combined Basin (PRE-DEV)

REVIEWER: AJS CONTRIBUTING AREAS
DESIGNER: EFZ

DATE: 12/20/2021 Site 49.44 Acres 2153717 s.f.

RUNOFF STORAGE TIME OF CONCENTRATION (minutes) Areas "C" A*C Areas (s.f.) Treat?
(Ac.)

 Single (Type A) 0  Double (Type B) 0 Tc (overland) Tc (ditch) Asphalt 0.00 0.900 0.0000 0 Y
Exfiltration (cfs) 0.3 1.0 Driveways 0.00 0.900 0.0000 0 Y

L(A) = 1415 L(C) = 893 Detached Sidewalks 0.00 0.900 0.0000 0 N
Time of Conc. (min) 32.33 K(A) 150 K(C) = 1100 Building/Roof 0.00 0.900 0.0000 0 N
Area (Acres) 49.44 S(A)  = 0.119 S(C) = 0.027   Grass / Landscaping 49.44 0.150 7.4164 2153717 N
Composite "C" 0.15 Gravel 0.00 0.500 0.0000 0 N
208 Treated Area (acres) 0.00 Tc (A) = 27.38 Tc (C) = 4.95 Offsite Pavement 0.00 0.900 0.0000 0 Y
Volume Provided 208: 0 Storm: 0
Outflow (cfs) 0.37 Total A Comp "C" Qpeak
Area * C" Factor 7.42 L(B) = 0 Total Site 49.44 0.15 7.98

K(B)  = 0 Tc (C) = 4.95 Connected Impervious 0.00 N/A 0.00
S(B)  = 0 Tc(A+B) = 27.38

#1 #2 #3 #4 #5 #6 #7 Tc (B) = 0.00 Tc(tot.) = 32.33
Time Time Intensity Q dev. V in V out Storage Intensity = 0.00 POND VOLUMES
Inc. Inc. Bottom Depth 208 Depth Top

(min.) (sec.) (in./hr.) (cfs) (cu. ft.) (cu. ft.) (cu. ft.) Elevation to 208 Elevation to Top Elevation 208 Storage
(#1*60) (A*C*#3) (Outf.*#2) (#5-#6) Swale Area Elevation Area Elevation Area Volume Volume

Tc (total) = Tc (overland) + Tc (gutter) Number (sf) (ft) (sf) (ft) (sf) (cf) (cf)
32.33 1939.75 1.08 7.98 20753 711.24 20041 Tc = L / [K√(S)] 208 SWALE 0.50 1.0 0 0

L = length of segment (ft) XXX 0 0.50 0 1.0 0 0 0
5 300 2.90 21.51 8646 110.00 8536 S = slope of segment (feet/foot) 0 0

10 600 2.00 14.83 11926 220.00 11706 K = ground cover coefficient (ft/min)
15 900 1.70 12.61 15205 330.00 14875 -See Table 5-6 of SRSM for "K" values
20 1200 1.50 11.12 17888 440.00 17448
25 1500 1.26 9.31 18715 550.00 18165 PEAK RUNOFF VOLUME (25-YR STORM, SCS METHOD)
30 1800 1.20 8.90 21466 660.00 20806
35 2100 1.03 7.61 21011 770.00 20241 Areas CN A*C
40 2400 0.98 7.27 22237 880.00 21357 (Ac.)
45 2700 0.88 6.55 22010 990.00 21020 Asphalt 0.00 98 0.000 P25= 2.5 in
50 3000 0.85 6.30 23069 1100.00 21969 Attached Sidewalks 0.00 98 0.000 S = 6.67
55 3300 0.78 5.81 23007 1210.00 21797 Detached Sidewalks 0.00 98 0.000 Total Runoff Depth(Q25)= 0.17 in
60 3600 0.78 5.78 24640 1320.00 23320 Building/Roof 0.00 98 0.000 Total Storm Volume (V) = 31186 cf

100 6000 0.55 4.06 27065 2200.00 24865   Grass / Landscaping 49.44 60 2967 *Class C Soils w/ >75% Grass Cover
110 6600 0.52 3.84 27868 2420.00 25448 Unimproved 0.00 85 0.000
120 7200 0.51 3.78 29727 2640.00 27087 Offsite Pavement 0.00 90 0.000
140 8400 0.45 3.32 30108 3080.00 27028
160 9600 0.41 3.07 31479 3520.00 27959 Total A Comp "C"
200 12000 0.36 2.68 33991 4400.00 29591 49.44 60.00

4000 240000 0.06 0.45 107728 88000.00 19728
5000 300000 0.05 0.39 117774 110000.00 7774

4320 259200 0.00 0.00 0 95040.00 -95040 UNDERGROUND PERCOLATION GALLERIES

208 SWALE POND CALCULATIONS Soil Infiltration Rate 1.98 in/hr Minimum Infiltration Area Required (based on Peak Runoff Volume and Soil Infiltration Rate) = 7875 sf
*Volume Required [cf] = 1133*A 0 cu. ft. Inadequate 4.583E-05 ft/sec Infiltration Area Provided = 8000 sf
Volume Required [cf] = 1815*A 0 cu. ft. Inadequate 0 Voids in Drainrock 0.4

*Must meet SRSM soil requirements Provided: 0 cu. ft. Gallery Disposal Rate 0.37 cfs

Trench Trench Total
STORAGE REQUIREMENTS - 2-YEAR DESIGN STORM Gallery Bottom Gallery Bottom Side Total Infiltration Pipe Pipe Pipe Drainrock Gallery

Maximum storage required by Bowstring = 29591 cu. ft. Trench Width Length Depth Area Area Area (Bottom + Sides) Length Diameter Volume Volume Volume
Provided: 0 cu. ft. Number (ft) (ft) (ft) (sf) (sf) (sf) (ft) (ft) (cf) (cf) (cf)

Inadequate XXX 8000.0 1.0 0.0 8000.0 0.0 8000.0 0.0 0.0 0.0 0.0 0.0
Number and type of Drywells Required = 0  Single (Type A) XXX 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0  Double (Type B) 8000 0

STORHAUG ENGINEERING 25-Year_Combined_PRE 21-153 YOMAN BLUFFS



DETENTION BASIN DESIGN PROJECT: 21-153 YOMAN BLUFFS
BASIN: BASIN A

REVIEWER: AJS CONTRIBUTING AREAS
DESIGNER: EFZ

DATE: 12/20/2021 Site 2.42 Acres 105595 s.f.

RUNOFF STORAGE TIME OF CONCENTRATION (minutes) Areas "C" A*C Areas (s.f.) Treat?
(Ac.)

 Single (Type A) 0  Double (Type B) 0 Tc (overland) Tc (ditch) Asphalt 0.56 0.900 0.5000 24200 Y
Exfiltration (cfs) 0.3 1.0 Driveways 0.06 0.900 0.0517 2500 Y

L(A) = 0 L(C) = 1100 Detached Sidewalks 0.00 0.900 0.0000 0 N
Time of Conc. (min) 6.06 K(A) 420 K(C) = 1100 Building/Roof 0.14 0.900 0.1291 6250 N
Area (Acres) 2.42 S(A)  = 0.000 S(C) = 0.027   Grass / Landscaping 1.57 0.300 0.4700 68245 N
Composite "C" 0.50 Gravel 0.10 0.500 0.0505 4400 N
208 Treated Area (acres) 0.61 Tc (A) = 0.00 Tc (C) = 6.06 Offsite Pavement 0.00 0.900 0.0000 0 Y
Volume Provided 208: 2535.74 Storm: 5388
Outflow (cfs) 0.37 Total A Comp "C" Qpeak
Area * C" Factor 1.20 L(B) = 0 Total Site 2.42 0.50 3.52

K(B)  = 0 Tc (C) = 6.06 Connected Impervious 0.61 0.90 1.60
S(B)  = 0 Tc(A+B) = 0.00

#1 #2 #3 #4 #5 #6 #7 Tc (B) = 0.00 Tc(tot.) = 6.06
Time Time Intensity Q dev. V in V out Storage Intensity = 2.93 POND VOLUMES
Inc. Inc. Bottom Depth 208 Depth Top

(min.) (sec.) (in./hr.) (cfs) (cu. ft.) (cu. ft.) (cu. ft.) Elevation to 208 Elevation to Top Elevation 208 Storage
(#1*60) (A*C*#3) (Outf.*#2) (#5-#6) Swale Area Elevation Area Elevation Area Volume Volume

Tc (total) = Tc (overland) + Tc (gutter) Number (sf) (ft) (sf) (ft) (sf) (cf) (cf)
6.06 363.32 2.93 3.52 1714 133.22 1581 Tc = L / [K√(S)] 208 SWALE 4762 0.50 5381 1.0 6013 2535.74 5388

L = length of segment (ft) XXX 0 0.50 0 1.0 0 0 0
5 300 2.90 3.48 1400 110.00 1290 S = slope of segment (feet/foot) 2535.74 5388

10 600 2.00 2.40 1738 220.00 1518 K = ground cover coefficient (ft/min) Exfiltration Rate 0.57 in/hr 0.063 cfs
15 900 1.70 2.04 2090 330.00 1760 -See Table 5-6 of SRSM for "K" values Time to percolate 24 hr
20 1200 1.50 1.80 2385 440.00 1945
25 1500 1.26 1.51 2449 550.00 1899 PEAK RUNOFF VOLUME (25-YR STORM, SCS METHOD)
30 1800 1.20 1.44 2773 660.00 2113
35 2100 1.03 1.23 2742 770.00 1972 Areas CN A*C
40 2400 0.98 1.18 2971 880.00 2091 (Ac.)
45 2700 0.88 1.06 2996 990.00 2006 Asphalt 0.56 98 54.444 P25= 2.5 in
50 3000 0.85 1.02 3189 1100.00 2089 Attached Sidewalks 0.06 98 5.624 S = 3.92
55 3300 0.78 0.94 3222 1210.00 2012 Detached Sidewalks 0.00 98 0.000 Total Runoff Depth(Q25)= 0.52 in
60 3600 0.78 0.94 3489 1320.00 2169 Building/Roof 0.14 98 14.061 Total Storm Volume (V) = 4604 cf

100 6000 0.55 0.66 4031 2200.00 1831   Grass / Landscaping 1.57 60 94.001 *Class C Soils w/ >75% Grass Cover
110 6600 0.52 0.62 4181 2420.00 1761 Unimproved 0.10 60 6.061
120 7200 0.51 0.61 4487 2640.00 1847 Offsite Pavement 0.00 85 0.000
140 8400 0.45 0.54 4588 3080.00 1508
160 9600 0.41 0.50 4833 3520.00 1313 Total A Comp "C"
200 12000 0.36 0.43 5273 4400.00 873 2.42 71.86

4000 240000 0.06 0.07 17411 88000.00 -70589
5000 300000 0.05 0.06 19043 110000.00 -90957

4320 259200 0.00 0.00 0 95040.00 -95040 UNDERGROUND PERCOLATION GALLERIES

208 SWALE POND CALCULATIONS Soil Infiltration Rate 1.98 in/hr Minimum Infiltration Area Required (based on Peak Runoff Volume and Soil Infiltration Rate) = 1163 sf
4.583E-05 ft/sec Infiltration Area Provided = 8000 sf

Volume Required [cf] = 0.5" * A 1113 cu. ft. Adequate 2225 Voids in Drainrock 0.4
*Must meet SRSM soil requirements Provided: 2536 cu. ft. Gallery Disposal Rate 0.37 cfs

Trench Trench Total
STORAGE REQUIREMENTS - 2-YEAR DESIGN STORM Gallery Bottom Gallery Bottom Side Total Infiltration Pipe Pipe Pipe Drainrock Gallery

Maximum storage required by Bowstring = 2169 cu. ft. Trench Width Length Depth Area Area Area (Bottom + Sides) Length Diameter Volume Volume Volume
Provided: 5388 cu. ft. Number (ft) (ft) (ft) (sf) (sf) (sf) (ft) (ft) (cf) (cf) (cf)

Adequate XXX 8000.0 1.0 0.0 8000.0 0.0 8000.0 0.0 0.0 0.0 0.0 0.0
Number and type of Drywells Required = 0  Single (Type A) XXX 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0  Double (Type B) 8000 0

STORHAUG ENGINEERING 25-Year_Basin A 21-153 YOMAN BLUFFS



DETENTION BASIN DESIGN PROJECT: 21-153 YOMAN BLUFFS
BASIN: BASIN B

REVIEWER: AJS CONTRIBUTING AREAS
DESIGNER: EFZ

DATE: 12/20/2021 Site 1.15 Acres 50197 s.f.

RUNOFF STORAGE TIME OF CONCENTRATION (minutes) Areas "C" A*C Areas (s.f.) Treat?
(Ac.)

 Single (Type A) 0  Double (Type B) 0 Tc (overland) Tc (ditch) Asphalt 0.20 0.900 0.1818 8800 Y
Exfiltration (cfs) 0.3 1.0 Driveways 0.00 0.900 0.0000 0 Y

L(A) = 0 L(C) = 600 Detached Sidewalks 0.00 0.900 0.0000 0 N
Time of Conc. (min) 5.00 K(A) 420 K(C) = 1100 Building/Roof 0.00 0.900 0.0000 0 N
Area (Acres) 1.15 S(A)  = 0.000 S(C) = 0.078   Grass / Landscaping 0.91 0.300 0.2741 39797 N
Composite "C" 0.41 Gravel 0.04 0.500 0.0184 1600 N
208 Treated Area (acres) 0.20 Tc (A) = 0.00 Tc (C) = 1.95 Offsite Pavement 0.00 0.900 0.0000 0 Y
Volume Provided 208: 536.5975 Storm: 1241
Outflow (cfs) 0.37 Total A Comp "C" Qpeak
Area * C" Factor 0.47 L(B) = 0 Total Site 1.15 0.41 1.38

K(B)  = 0 Tc (C) = 1.95 Connected Impervious 0.20 0.90 0.53
S(B)  = 0 Tc(A+B) = 0.00

#1 #2 #3 #4 #5 #6 #7 Tc (B) = 0.00 Tc(tot.) = 5.00
Time Time Intensity Q dev. V in V out Storage Intensity = 2.90 POND VOLUMES
Inc. Inc. Bottom Depth 208 Depth Top

(min.) (sec.) (in./hr.) (cfs) (cu. ft.) (cu. ft.) (cu. ft.) Elevation to 208 Elevation to Top Elevation 208 Storage
(#1*60) (A*C*#3) (Outf.*#2) (#5-#6) Swale Area Elevation Area Elevation Area Volume Volume

Tc (total) = Tc (overland) + Tc (gutter) Number (sf) (ft) (sf) (ft) (sf) (cf) (cf)
5.00 300.00 2.90 1.38 553 110.00 443 Tc = L / [K√(S)] 208 SWALE 912 1 1234 1 1571 537 1241

L = length of segment (ft) XXX 0 1 0 1 0 0 0
5 300 2.90 1.38 553 110.00 443 S = slope of segment (feet/foot) 537 1241

10 600 2.00 0.95 666 220.00 446 K = ground cover coefficient (ft/min) Exfiltration Rate 0.57 in/hr 0.012 cfs
15 900 1.70 0.81 808 330.00 478 -See Table 5-6 of SRSM for "K" values Time to percolate 29 hr
20 1200 1.50 0.71 926 440.00 486
25 1500 1.26 0.60 954 550.00 404 PEAK RUNOFF VOLUME (25-YR STORM, SCS METHOD)
30 1800 1.20 0.57 1082 660.00 422
35 2100 1.03 0.49 1072 770.00 302 Areas CN A*C
40 2400 0.98 0.46 1163 880.00 283 (Ac.)
45 2700 0.88 0.42 1174 990.00 184 Asphalt 0.20 98 19.798 P25= 2.5 in
50 3000 0.85 0.40 1250 1100.00 150 Attached Sidewalks 0.00 98 0.000 S = 5.00
55 3300 0.78 0.37 1264 1210.00 54 Detached Sidewalks 0.00 98 0.000 Total Runoff Depth(Q25)= 0.35 in
60 3600 0.78 0.37 1369 1320.00 49 Building/Roof 0.00 98 0.000 Total Storm Volume (V) = 1447 cf

100 6000 0.55 0.26 1586 2200.00 -614   Grass / Landscaping 0.91 60 54.816 *Class C Soils w/ >75% Grass Cover
110 6600 0.52 0.25 1645 2420.00 -775 Unimproved 0.04 60 2.204
120 7200 0.51 0.24 1766 2640.00 -874 Offsite Pavement 0.00 85 0.000
140 8400 0.45 0.21 1807 3080.00 -1273
160 9600 0.41 0.20 1904 3520.00 -1616 Total A Comp "C"
200 12000 0.36 0.17 2078 4400.00 -2322 1.15 66.66

4000 240000 0.06 0.03 6873 88000.00 -81127
5000 300000 0.05 0.03 7517 110000.00 -102483

4320 259200 0.00 0.00 0 95040.00 -95040 UNDERGROUND PERCOLATION GALLERIES

208 SWALE POND CALCULATIONS Soil Infiltration Rate 1.98 in/hr Minimum Infiltration Area Required (based on Peak Runoff Volume and Soil Infiltration Rate) = 365 sf
4.583E-05 ft/sec Infiltration Area Provided = 8000 sf

Volume Required [cf] = 0.5" * A 367 cu. ft. Adequate 733.33333 Voids in Drainrock 0.4
*Must meet SRSM soil requirements Provided: 537 cu. ft. Gallery Disposal Rate 0.37 cfs

Trench Trench Total
STORAGE REQUIREMENTS - 2-YEAR DESIGN STORM Gallery Bottom Gallery Bottom Side Total Infiltration Pipe Pipe Pipe Drainrock Gallery

Maximum storage required by Bowstring = 486 cu. ft. Trench Width Length Depth Area Area Area (Bottom + Sides) Length Diameter Volume Volume Volume
Provided: 1241 cu. ft. Number (ft) (ft) (ft) (sf) (sf) (sf) (ft) (ft) (cf) (cf) (cf)

Adequate XXX 8000.0 1.0 0.0 8000.0 0.0 8000.0 0.0 0.0 0.0 0.0 0.0
Number and type of Drywells Required = 0  Single (Type A) XXX 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0  Double (Type B) 8000 0

STORHAUG ENGINEERING 25-Year_Basin B 21-153 YOMAN BLUFFS



DETENTION BASIN DESIGN PROJECT: 21-153 YOMAN BLUFFS
BASIN: BASIN C

REVIEWER: AJS CONTRIBUTING AREAS
DESIGNER: EFZ

DATE: 12/20/2021 Site 8.95 Acres 389714 s.f.

RUNOFF STORAGE TIME OF CONCENTRATION (minutes) Areas "C" A*C Areas (s.f.) Treat?
(Ac.)

 Single (Type A) 0  Double (Type B) 0 Tc (overland) Tc (ditch) Asphalt 0.00 0.900 0.0000 0 Y
Exfiltration (cfs) 0.3 1.0 Driveways 0.00 0.900 0.0000 0 Y

L(A) = 317 L(C) = 1119 Detached Sidewalks 0.00 0.900 0.0000 0 N
Time of Conc. (min) 11.22 K(A) 150 K(C) = 1100 Building/Roof 0.26 0.900 0.2324 11250 N
Area (Acres) 8.95 S(A)  = 0.255 S(C) = 0.021   Grass / Landscaping 8.69 0.300 2.6065 378464 N
Composite "C" 0.32 Gravel 0.00 0.500 0.0000 0 N
208 Treated Area (acres) 0.00 Tc (A) = 4.19 Tc (C) = 7.03 Offsite Pavement 0.00 0.900 0.0000 0 Y
Volume Provided 208: 3508 Storm: 3508
Outflow (cfs) 0.37 Total A Comp "C" Qpeak
Area * C" Factor 2.84 L(B) = 0 Total Site 8.95 0.32 5.75

K(B)  = 0 Tc (C) = 7.03 Connected Impervious 0.00 N/A 0.00
S(B)  = 0 Tc(A+B) = 4.19

#1 #2 #3 #4 #5 #6 #7 Tc (B) = 0.00 Tc(tot.) = 11.22
Time Time Intensity Q dev. V in V out Storage Intensity = 2.03 POND VOLUMES
Inc. Inc. Bottom Depth 208 Depth Top

(min.) (sec.) (in./hr.) (cfs) (cu. ft.) (cu. ft.) (cu. ft.) Elevation to 208 Elevation to Top Elevation 208 Storage
(#1*60) (A*C*#3) (Outf.*#2) (#5-#6) Swale Area Elevation Area Elevation Area Volume Volume

Tc (total) = Tc (overland) + Tc (gutter) Number (sf) (ft) (sf) (ft) (sf) (cf) (cf)
11.22 673.39 2.03 5.75 5192 246.91 4945 Tc = L / [K√(S)] 208 SWALE 7016 0.50 7016 0.5 7016 3508 3508

L = length of segment (ft) XXX 0 0.50 0 1.0 0 0 0
5 300 2.90 8.23 3310 110.00 3200 S = slope of segment (feet/foot) 3508 3508

10 600 2.00 5.68 4565 220.00 4345 K = ground cover coefficient (ft/min)
15 900 1.70 4.83 5449 330.00 5119 -See Table 5-6 of SRSM for "K" values
20 1200 1.50 4.26 6085 440.00 5645
25 1500 1.26 3.56 6162 550.00 5612 PEAK RUNOFF VOLUME (25-YR STORM, SCS METHOD)
30 1800 1.20 3.41 6912 660.00 6252
35 2100 1.03 2.91 6788 770.00 6018 Areas CN A*C
40 2400 0.98 2.78 7314 880.00 6434 (Ac.)
45 2700 0.88 2.51 7345 990.00 6355 Asphalt 0.00 98 0.000 P25= 2.5 in
50 3000 0.85 2.41 7792 1100.00 6692 Attached Sidewalks 0.00 98 0.000 S = 6.37
55 3300 0.78 2.22 7849 1210.00 6639 Detached Sidewalks 0.00 98 0.000 Total Runoff Depth(Q25)= 0.20 in
60 3600 0.78 2.21 8479 1320.00 7159 Building/Roof 0.26 98 25.310 Total Storm Volume (V) = 6433 cf

100 6000 0.55 1.56 9690 2200.00 7490   Grass / Landscaping 8.69 60 521.300 *Class C Soils w/ >75% Grass Cover
110 6600 0.52 1.47 10035 2420.00 7615 Unimproved 0.00 60 0.000
120 7200 0.51 1.45 10756 2640.00 8116 Offsite Pavement 0.00 85 0.000
140 8400 0.45 1.27 10977 3080.00 7897
160 9600 0.41 1.17 11544 3520.00 8024 Total A Comp "C"
200 12000 0.36 1.03 12569 4400.00 8169 8.95 61.10

4000 240000 0.06 0.17 41164 88000.00 -46836
5000 300000 0.05 0.15 45018 110000.00 -64982

4320 259200 0.00 0.00 0 95040.00 -95040 UNDERGROUND PERCOLATION GALLERIES

208 SWALE POND CALCULATIONS Soil Infiltration Rate 1.98 in/hr Minimum Infiltration Area Required (based on Peak Runoff Volume and Soil Infiltration Rate) = 1625 sf
*Volume Required [cf] = 1133*A 0 cu. ft. Adequate 4.583E-05 ft/sec Infiltration Area Provided = 8000 sf
Volume Required [cf] = 1815*A 0 cu. ft. Adequate 0 Voids in Drainrock 0.4

*Must meet SRSM soil requirements Provided: 3508 cu. ft. Gallery Disposal Rate 0.37 cfs

Trench Trench Total
STORAGE REQUIREMENTS - 2-YEAR DESIGN STORM Gallery Bottom Gallery Bottom Side Total Infiltration Pipe Pipe Pipe Drainrock Gallery

Maximum storage required by Bowstring = 8169 cu. ft. Trench Width Length Depth Area Area Area (Bottom + Sides) Length Diameter Volume Volume Volume
Provided: 3508 cu. ft. Number (ft) (ft) (ft) (sf) (sf) (sf) (ft) (ft) (cf) (cf) (cf)

Inadequate XXX 8000.0 1.0 0.0 8000.0 0.0 8000.0 0.0 0.0 0.0 0.0 0.0
Number and type of Drywells Required = 0  Single (Type A) XXX 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0  Double (Type B) 8000 0

STORHAUG ENGINEERING 25-Year_Basin C 21-153 YOMAN BLUFFS



DETENTION BASIN DESIGN PROJECT: 21-153 YOMAN BLUFFS
BASIN: BASIN D

REVIEWER: AJS CONTRIBUTING AREAS
DESIGNER: EFZ

DATE: 12/20/2021 Site 1.23 Acres 53701 s.f.

RUNOFF STORAGE TIME OF CONCENTRATION (minutes) Areas "C" A*C Areas (s.f.) Treat?
(Ac.)

 Single (Type A) 0  Double (Type B) 0 Tc (overland) Tc (ditch) Asphalt 0.26 0.900 0.2364 11440 Y
Exfiltration (cfs) 0.3 1.0 Driveways 0.05 0.900 0.0413 2000 Y

L(A) = 0 L(C) = 500 Detached Sidewalks 0.00 0.900 0.0000 0 N
Time of Conc. (min) 5.00 K(A) 420 K(C) = 1100 Building/Roof 0.11 0.900 0.1033 5000 N
Area (Acres) 1.23 S(A)  = 0.000 S(C) = 0.015   Grass / Landscaping 0.76 0.300 0.2285 33181 N
Composite "C" 0.51 Gravel 0.05 0.500 0.0239 2080 N
208 Treated Area (acres) 0.31 Tc (A) = 0.00 Tc (C) = 3.71 Offsite Pavement 0.00 0.900 0.0000 0 Y
Volume Provided 208: 562.75 Storm: 563
Outflow (cfs) 0.37 Total A Comp "C" Qpeak
Area * C" Factor 0.63 L(B) = 0 Total Site 1.23 0.51 1.84

K(B)  = 0 Tc (C) = 3.71 Connected Impervious 0.31 0.90 0.81
S(B)  = 0 Tc(A+B) = 0.00

#1 #2 #3 #4 #5 #6 #7 Tc (B) = 0.00 Tc(tot.) = 5.00
Time Time Intensity Q dev. V in V out Storage Intensity = 0.00 POND VOLUMES
Inc. Inc. Bottom Depth 208 Depth Top

(min.) (sec.) (in./hr.) (cfs) (cu. ft.) (cu. ft.) (cu. ft.) Elevation to 208 Elevation to Top Elevation 208 Storage
(#1*60) (A*C*#3) (Outf.*#2) (#5-#6) Swale Area Elevation Area Elevation Area Volume Volume

Tc (total) = Tc (overland) + Tc (gutter) Number (sf) (ft) (sf) (ft) (sf) (cf) (cf)
5.00 300.00 2.90 1.84 738 110.00 628 Tc = L / [K√(S)] 208 SWALE 917 0.50 1334 0.5 1334 563 563

L = length of segment (ft) XXX 0 0.50 0 1.0 0 0 0
5 300 2.90 1.84 738 110.00 628 S = slope of segment (feet/foot) 563 563

10 600 2.00 1.27 889 220.00 669 K = ground cover coefficient (ft/min) Exfiltration Rate 0.57 in/hr 0.012 cfs
15 900 1.70 1.08 1079 330.00 749 -See Table 5-6 of SRSM for "K" values Time to percolate 13 hr
20 1200 1.50 0.95 1237 440.00 797
25 1500 1.26 0.80 1274 550.00 724 PEAK RUNOFF VOLUME (25-YR STORM, SCS METHOD)
30 1800 1.20 0.76 1446 660.00 786
35 2100 1.03 0.65 1432 770.00 662 Areas CN A*C
40 2400 0.98 0.62 1553 880.00 673 (Ac.)
45 2700 0.88 0.56 1568 990.00 578 Asphalt 0.26 98 25.737 P25= 2.5 in
50 3000 0.85 0.54 1670 1100.00 570 Attached Sidewalks 0.05 98 4.500 S = 3.69
55 3300 0.78 0.50 1688 1210.00 478 Detached Sidewalks 0.00 98 0.000 Total Runoff Depth(Q25)= 0.57 in
60 3600 0.78 0.49 1829 1320.00 509 Building/Roof 0.11 98 11.249 Total Storm Volume (V) = 2549 cf

100 6000 0.55 0.35 2118 2200.00 -82   Grass / Landscaping 0.76 60 45.704 *Class C Soils w/ >75% Grass Cover
110 6600 0.52 0.33 2197 2420.00 -223 Unimproved 0.05 60 2.865
120 7200 0.51 0.32 2359 2640.00 -281 Offsite Pavement 0.00 85 0.000
140 8400 0.45 0.28 2413 3080.00 -667
160 9600 0.41 0.26 2542 3520.00 -978 Total A Comp "C"
200 12000 0.36 0.23 2775 4400.00 -1625 1.23 73.05

4000 240000 0.06 0.04 9179 88000.00 -78821
5000 300000 0.05 0.03 10040 110000.00 -99960

4320 259200 0.00 0.00 0 95040.00 -95040 UNDERGROUND PERCOLATION GALLERIES

208 SWALE POND CALCULATIONS Soil Infiltration Rate 1.98 in/hr Minimum Infiltration Area Required (based on Peak Runoff Volume and Soil Infiltration Rate) = 644 sf
Adequate 4.583E-05 ft/sec Infiltration Area Provided = 8000 sf

Volume Required [cf] = 0.5" * A 560 cu. ft. Adequate 1120 Voids in Drainrock 0.4
*Must meet SRSM soil requirements Provided: 563 cu. ft. Gallery Disposal Rate 0.37 cfs

Trench Trench Total
STORAGE REQUIREMENTS - 2-YEAR DESIGN STORM Gallery Bottom Gallery Bottom Side Total Infiltration Pipe Pipe Pipe Drainrock Gallery

Maximum storage required by Bowstring = 797 cu. ft. Trench Width Length Depth Area Area Area (Bottom + Sides) Length Diameter Volume Volume Volume
Provided: 563 cu. ft. Number (ft) (ft) (ft) (sf) (sf) (sf) (ft) (ft) (cf) (cf) (cf)

Inadequate XXX 8000.0 1.0 0.0 8000.0 0.0 8000.0 0.0 0.0 0.0 0.0 0.0
Number and type of Drywells Required = 0  Single (Type A) XXX 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0  Double (Type B) 8000 0

STORHAUG ENGINEERING 25-Year_Basin D 21-153 YOMAN BLUFFS



DETENTION BASIN DESIGN PROJECT: 21-153 YOMAN BLUFFS
BASIN: BASIN X

REVIEWER: AJS CONTRIBUTING AREAS
DESIGNER: EFZ

DATE: 12/20/2021 Site 35.69 Acres 1554511 s.f.

RUNOFF STORAGE TIME OF CONCENTRATION (minutes) Areas "C" A*C Areas (s.f.) Treat?
(Ac.)

 Single (Type A) 0  Double (Type B) 0 Tc (overland) Tc (ditch) Asphalt 0.00 0.900 0.0000 0 Y
Exfiltration (cfs) 0.3 1.0 Driveways 0.00 0.900 0.0000 0 Y

L(A) = 845 L(C) = 1366 Detached Sidewalks 0.00 0.900 0.0000 0 N
Time of Conc. (min) 29.87 K(A) 150 K(C) = 1100 Building/Roof 0.00 0.900 0.0000 0 N
Area (Acres) 35.69 S(A)  = 0.059 S(C) = 0.034   Grass / Landscaping 35.69 0.150 5.3530 1554511 N
Composite "C" 0.15 Unimproved 0.00 0.000 0.0000 0 N
208 Treated Area (acres) 0.00 Tc (A) = 23.16 Tc (C) = 6.71 Offsite Pavement 0.00 0.900 0.0000 0 Y
Volume Provided 208: 0 Storm: 0
Outflow (cfs) 0.37 Total A Comp "C" Qpeak
Area * C" Factor 5.35 L(B) = 0 Total Site 35.69 0.15 6.04

K(B)  = 0 Tc (C) = 6.71 Connected Impervious 0.00 N/A 0.00
S(B)  = 0 Tc(A+B) = 23.16

#1 #2 #3 #4 #5 #6 #7 Tc (B) = 0.00 Tc(tot.) = 29.87
Time Time Intensity Q dev. V in V out Storage Intensity = 1.13 POND VOLUMES
Inc. Inc. Bottom Depth 208 Depth Top

(min.) (sec.) (in./hr.) (cfs) (cu. ft.) (cu. ft.) (cu. ft.) Elevation to 208 Elevation to Top Elevation 208 Storage
(#1*60) (A*C*#3) (Outf.*#2) (#5-#6) Swale Area Elevation Area Elevation Area Volume Volume

Tc (total) = Tc (overland) + Tc (gutter) Number (sf) (ft) (sf) (ft) (sf) (cf) (cf)
29.87 1792.05 1.13 6.04 14509 657.08 13852 Tc = L / [K√(S)] 208 SWALE 0.50 1.0 0 0

L = length of segment (ft) XXX 0 0.50 0 1.0 0 0 0
5 300 2.90 15.52 6241 110.00 6131 S = slope of segment (feet/foot) 0 0

10 600 2.00 10.71 8608 220.00 8388 K = ground cover coefficient (ft/min)
15 900 1.70 9.10 10975 330.00 10645 -See Table 5-6 of SRSM for "K" values
20 1200 1.50 8.03 12911 440.00 12471
25 1500 1.26 6.72 13508 550.00 12958 PEAK RUNOFF VOLUME (25-YR STORM, SCS METHOD)
30 1800 1.20 6.42 15476 660.00 14816
35 2100 1.03 5.50 14889 770.00 14119 Areas CN A*C
40 2400 0.98 5.25 15787 880.00 14907 (Ac.)
45 2700 0.88 4.73 15649 990.00 14659 Asphalt 0.00 98 0.000 P25= 2.5 in
50 3000 0.85 4.55 16422 1100.00 15322 Attached Sidewalks 0.00 98 0.000 S = 6.67
55 3300 0.78 4.19 16396 1210.00 15186 Detached Sidewalks 0.00 98 0.000 Total Runoff Depth(Q25)= 0.17 in
60 3600 0.78 4.18 17575 1320.00 16255 Building/Roof 0.00 98 0.000 Total Storm Volume (V) = 22509 cf

100 6000 0.55 2.93 19387 2200.00 17187   Grass / Landscaping 35.69 60 2141 *Class C Soils w/ >75% Grass Cover
110 6600 0.52 2.77 19976 2420.00 17556 Unimproved 0.00 60 0.000
120 7200 0.51 2.73 21320 2640.00 18680 Offsite Pavement 0.00 85 0.000
140 8400 0.45 2.40 21611 3080.00 18531
160 9600 0.41 2.21 22610 3520.00 19090 Total A Comp "C"
200 12000 0.36 1.94 24436 4400.00 20036 35.69 60.00

4000 240000 0.06 0.32 77740 88000.00 -10260
5000 300000 0.05 0.28 84993 110000.00 -25007

4320 259200 0.00 0.00 0 95040.00 -95040 UNDERGROUND PERCOLATION GALLERIES

208 SWALE POND CALCULATIONS Soil Infiltration Rate 1.98 in/hr Minimum Infiltration Area Required (based on Peak Runoff Volume and Soil Infiltration Rate) = 5684 sf
*Volume Required [cf] = 1133*A 0 cu. ft. Inadequate 4.583E-05 ft/sec Infiltration Area Provided = 8000 sf
Volume Required [cf] = 1815*A 0 cu. ft. Inadequate 0 Voids in Drainrock 0.4

*Must meet SRSM soil requirements Provided: 0 cu. ft. Gallery Disposal Rate 0.37 cfs

Trench Trench Total
STORAGE REQUIREMENTS - 2-YEAR DESIGN STORM Gallery Bottom Gallery Bottom Side Total Infiltration Pipe Pipe Pipe Drainrock Gallery

Maximum storage required by Bowstring = 20036 cu. ft. Trench Width Length Depth Area Area Area (Bottom + Sides) Length Diameter Volume Volume Volume
Provided: 0 cu. ft. Number (ft) (ft) (ft) (sf) (sf) (sf) (ft) (ft) (cf) (cf) (cf)

Inadequate XXX 8000.0 1.0 0.0 8000.0 0.0 8000.0 0.0 0.0 0.0 0.0 0.0
Number and type of Drywells Required = 0  Single (Type A) XXX 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0  Double (Type B) 8000 0

STORHAUG ENGINEERING 25-Year_Basin X 21-153 YOMAN BLUFFS



DETENTION BASIN DESIGN PROJECT: 21-153 YOMAN BLUFFS
BASIN: OFFSITE BASIN A + B + X

REVIEWER: AJS CONTRIBUTING AREAS
DESIGNER: EFZ

DATE: 12/20/2021 Site 39.26 Acres 1710303 s.f.

RUNOFF STORAGE TIME OF CONCENTRATION (minutes) Areas "C" A*C Areas (s.f.) Treat?
(Ac.)

 Single (Type A) 0  Double (Type B) 0 Tc (overland) Tc (ditch) Asphalt 0.76 0.900 0.6818 33000 Y
Exfiltration (cfs) 0.3 1.0 Driveways 0.06 0.900 0.0517 2500 Y

L(A) = 0 L(C) = 1366 Detached Sidewalks 0.00 0.900 0.0000 0 N
Time of Conc. (min) 6.71 K(A) 420 K(C) = 1100 Building/Roof 0.14 0.900 0.1291 6250 N
Area (Acres) 39.26 S(A)  = 0.000 S(C) = 0.034   Grass / Landscaping 38.17 0.300 11.4501 1662553 N
Composite "C" 0.32 Gravel 0.14 0.500 0.0689 6000 N
208 Treated Area (acres) 0.81 Tc (A) = 0.00 Tc (C) = 6.71 Offsite Pavement 0.00 0.900 0.0000 0 Y
Volume Provided 208: 0 Storm: 0
Outflow (cfs) 0.37 Total A Comp "C" Qpeak
Area * C" Factor 12.38 L(B) = 0 Total Site 39.26 0.32 34.13

K(B)  = 0 Tc (C) = 6.71 Connected Impervious 0.81 0.90 2.13
S(B)  = 0 Tc(A+B) = 0.00

#1 #2 #3 #4 #5 #6 #7 Tc (B) = 0.00 Tc(tot.) = 6.71
Time Time Intensity Q dev. V in V out Storage Intensity = 0.00 POND VOLUMES
Inc. Inc. Bottom Depth 208 Depth Top

(min.) (sec.) (in./hr.) (cfs) (cu. ft.) (cu. ft.) (cu. ft.) Elevation to 208 Elevation to Top Elevation 208 Storage
(#1*60) (A*C*#3) (Outf.*#2) (#5-#6) Swale Area Elevation Area Elevation Area Volume Volume

Tc (total) = Tc (overland) + Tc (gutter) Number (sf) (ft) (sf) (ft) (sf) (cf) (cf)
6.71 402.54 2.76 34.13 18413 147.60 18265 Tc = L / [K√(S)] 208 SWALE 0.50 1.0 0 0

L = length of segment (ft) XXX 0 0.50 0 1.0 0 0 0
5 300 2.90 35.91 14434 110.00 14324 S = slope of segment (feet/foot) 0 0

10 600 2.00 24.76 18247 220.00 18027 K = ground cover coefficient (ft/min)
15 900 1.70 21.05 21825 330.00 21495 -See Table 5-6 of SRSM for "K" values
20 1200 1.50 18.57 24829 440.00 24389
25 1500 1.26 15.54 25444 550.00 24894 PEAK RUNOFF VOLUME (25-YR STORM, SCS METHOD)
30 1800 1.20 14.86 28778 660.00 28118
35 2100 1.03 12.71 28433 770.00 27663 Areas CN A*C
40 2400 0.98 12.13 30782 880.00 29902 (Ac.)
45 2700 0.88 10.94 31028 990.00 30038 Asphalt 0.76 98 74 P25= 2.5 in
50 3000 0.85 10.52 33013 1100.00 31913 Attached Sidewalks 0.06 98 6 S = 6.39
55 3300 0.78 9.70 33340 1210.00 32130 Detached Sidewalks 0.00 98 0 Total Runoff Depth(Q25)= 0.20 in
60 3600 0.78 9.66 36089 1320.00 34769 Building/Roof 0.14 98 14 Total Storm Volume (V) = 27968 cf

100 6000 0.55 6.78 41638 2200.00 39438   Grass / Landscaping 38.17 60 2290 *Class C Soils w/ >75% Grass Cover
110 6600 0.52 6.41 43176 2420.00 40756 Gravel 0.14 85 12
120 7200 0.51 6.31 46329 2640.00 43689 Offsite Pavement 0.00 90 0
140 8400 0.45 5.55 47365 3080.00 44285
160 9600 0.41 5.12 49877 3520.00 46357 Total A Comp "C"
200 12000 0.36 4.48 54404 4400.00 50004 39.26 61.02

4000 240000 0.06 0.75 179460 88000.00 91460
5000 300000 0.05 0.65 196280 110000.00 86280

4320 259200 0.00 0.00 0 95040.00 -95040 UNDERGROUND PERCOLATION GALLERIES

208 SWALE POND CALCULATIONS Soil Infiltration Rate 1.98 in/hr Minimum Infiltration Area Required (based on Peak Runoff Volume and Soil Infiltration Rate) = 7063 sf
*Volume Required [cf] = 1133*A 923 cu. ft. Inadequate 4.583E-05 ft/sec Infiltration Area Provided = 8000 sf
Volume Required [cf] = 1815*A 1479 cu. ft. Inadequate 2958.3333 Voids in Drainrock 0.4
First flush (0.5") 1479

*Must meet SRSM soil requirements Provided: 0 cu. ft. Gallery Disposal Rate 0.37 cfs

Trench Trench Total
STORAGE REQUIREMENTS - 2-YEAR DESIGN STORM Gallery Bottom Gallery Bottom Side Total Infiltration Pipe Pipe Pipe Drainrock Gallery

Maximum storage required by Bowstring = 91460 cu. ft. Trench Width Length Depth Area Area Area (Bottom + Sides) Length Diameter Volume Volume Volume
Provided: 0 cu. ft. Number (ft) (ft) (ft) (sf) (sf) (sf) (ft) (ft) (cf) (cf) (cf)

Inadequate XXX 8000.0 1.0 0.0 8000.0 0.0 8000.0 0.0 0.0 0.0 0.0 0.0
Number and type of Drywells Required = 0  Single (Type A) XXX 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

0  Double (Type B) 8000 0

STORHAUG ENGINEERING 25-Year_Basins A + B + X 21-153 YOMAN BLUFFS
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