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1.0 INTRODUCTION  

The intent of this concept drainage study is to determine the general drainage characteristics of 
the site in both the existing and proposed conditions to determine whether the proposed 
development will reasonably comply with the Spokane Regional Stormwater Manual (SRSM).  
Prior to development and permitting, a full drainage analysis and design study report will be 
required that fully complies with the SRSM. 

Located on an approximately 47.7 acre site, the project entails the creation of a 94 lot planned 
unit development utilizing only 12.5-acres of the overall site. The project site is located within the 
City of Spokane directly east of SR 195 and Latah Creek on South Inland Empire Way. (Section 
31, T25N, R43E).  A Vicinity Map is included in Appendix A for reference.  

Is it anticipated that runoff generated by the proposed planned unit development will be 
collected and channeled to release off-site at or below pre-developed flow rates and volumes.  
It is expected that swales and pond areas will collect and channel stormwater, performing the 
required treatment and flow-rate mitigation. 

2.0 EXISTING CONDITIONS 

Soil types are shown on the Natural Resources Conservation Service (NRCS) soils map for the City 
of Spokane, Washington, see Appendix C. The soils are primarily in the pre-developed condition; 
the site is generally composed of open space and is covered with wild grasses and weeds.   

The majority of soils within the project boundary are Hardesty silt loam.  These soils primary consist 
of very deep, well-drained soils with moderate to rapid permeability.  Based on SRSM (Appendix 
C), these soils are mostly characterized as Type B soils; curve numbers were chosen accordingly.   

Adjacent to the project boundary is a steep slope rising approximately 480-feet from the flat 
plain area of the site.  This slope is mainly composed of Springdale gravelly loamy sand.  This soil 
type consists primarily of very deep, excessively drained soils with moderately rapid permeability.  
Based on SRSM (Appendix C), these soils are mostly characterized as Type A soils; curve numbers 
were chosen accordingly.  The slope has moderate ground cover of trees, small bushes, and 
weeds. 
 
Final design will incorporate field-gathered geotechnical data, and swale sizing will be altered 
as necessary to accommodate measured infiltration rates.     
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3.0 PRE-DEVELOPMENT DRAINAGE 

In the pre-developed condition, most of the project area is covered with grasses and weeds.  
There are several small existing residential type structures on the site, which will be removed.  
Runoff from the site currently flows overland to the west/northwest to Latah Creek.  Offsite runoff 
from the adjacent hillside flows across the site, also to Latah Creek.  The existing site has one 
drainage basin, plus an offsite hillside component which can be seen in the basin map found in 
Appendix B, Figure PRE. 

4.0 POST-DEVELOPMENT DRAINAGE 

The proposed site conditions will create two (2) new drainage basins, which can be seen in the 
proposed basin map found in Appendix B, as figure POST. The impervious area will include 
asphalt paved roadways, pathways, residential structures, and driveways.  Pervious areas will 
consist mainly of lawns and landscaped areas.  

Runoff generated by the project will be routed via grading to drainage swales located adjacent 
to the roadways.  All runoff will be channeled via these swales, with culverts at roadway 
crossings, and released to the west-northwest into Latah Creek.  Release to Latah Creek will 
occur at or below existing rates and volumes, necessitating the use of grassy lined swale areas 
for storage and treatment prior to release.  

Offsite flow will be channeled around structures on the eastern lots via grading along the 
property lines.  This runoff will be collected in the conveyance swale system and routed to Latah 
Creek and allowed to release.  

The following is a summary description of the Proposed Drainage Basin Area: 

4.1 DRAINAGE AREA 1 (DA-1) 

DA-1 is roughly the northern 5.3 acres of the developed site.  The basin will contain 
approximately 37 lots, 950-feet of roadway, 1,100-feet of pathway and a cul-de-sac with 
additional parking.  The easternmost lots will be located along the large hillside with housing units 
positional outside the 15’ toe of slope setback limits.  These lots will be graded to channel off-site 
stormwater to the property lines.  This will then be channeled into the proposed conveyance 
system toward Swale 1 positioned behind Lots 14 and 15.  The outflow will be dissipated using a 
rip-rap channel which will both slow and spread flow. 
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4.2 DRAINAGE AREA 2 (DA-2) 

DA-2 is roughly the southern 7.2 acres of the site.  The basin will contain approximately 57 lots, 
1,800-feet of roadway, 2,800-feet of pathways, and a turn-around on the southeast end of the 
site.  The easternmost lots will be located along the large hillside with housing units positioned 
outside the 15’ setback.  These lots will also be graded to channel off-site stormwater to the 
property lines.  This will then be channeled into the proposed conveyance swales.  The swales 
will route stormwater to the west then north to a discharge point approximately between lots 11 
and 12 and collected in Swale 2. The outflow will be dissipated using a rip-rap channel which will 
both slow and spread flow. 

5.0 SUMMARY OF STORMWATER CALCULATIONS  

5.1 RUNOFF CONTROL 

Runoff was analyzed using the SCS Curve Number Method as described in Spokane County 
Regional Stormwater Manual, Section 5.3 Curve Number Method.   The drainage area was 
modeled using Hydraflow Hydrograph software by Autodesk to determine site runoff and 
storage requirements, based on a 25-year return frequency.  The software has the capability to 
model conditions using the SCS Method.  Concept calculation reports of pre and post-
developed conditions are included Appendix D.    

To determine basin runoff using the Curve Number Method, event rainfall data was taken from 
the manual’s corresponding Isopluvial maps. A weighted curve number (CN) was calculated for 
each of the pre and post-developed basins using the various surface types within the drainage 
areas (DA).  Off-site runoff was calculated for the pre-developed case and routed through both 
the pre and post-developed basins. 

Table 1 is a tabular summary of these calculations.  

Table 1: Drainage Area Summary Calculations 

Drainage 
Area 

Number 

Time of 
Concentration, 

Tc (min) 

25-year 
Rainfall (in) 

Weighted 
Curve 

Number (CN) 

Contributing 
Area (ac) 

Peak 
Runoff, 

Q25YR (cfs) 

Peak Runoff 
Volume, 
V25YR (cf) 

Hillside 15.8 2.0 70 21.6 3.61 17,686 

PRE 65.4 2.0 77 12.5 2.27 20,695 

Hillside to 
DA-1 

15.8* 2.0 70 11.5 1.80 8,802 

DA-1 61.6 2.0 78 5.3 1.07 9,486 
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Hillside to 
DA-2 

15.8* 2.0 70 10.0 1.80 8,802 

DA-2 49.0 2.0 77 7.2 1.68 11,418 

*To simplify the calculations, offsite flow and volume was split between the two proposed basins 
using Hydraflow. 

Based on the calculations, flow rates of 5.88 cfs and 6.35 cfs are generated in pre and post-
developed conditions, respectively.  This will be due to the addition of lawn and landscaped 
areas and swale routing leading to increased Tc values.  Flow for the offsite hillside area will 
remain the same, but will be routed through the two proposed basins and allowed to release to 
the creek.  There is additional volume generated based on increased impervious areas.  This 
difference in volume will be retained and infiltrated and Swales 1 and 2 were sized to 
adequately handle runoff volumes up to a 25-year storm event. The required storage volumes 
for all drainage swales are laid out in Table 2 below.  

Table 2: Storage Summary 

ID 
Contributing 

Drainage 
Areas 

25-yr 
Retention 
Storage 

Volume (cf) 

Runoff 
Storage 
Volume 

Provided (cf) 

Flow 
Released, 
Q25YR (cfs) 

Allowed 
Release 

(combined), 
Q25YR (cfs) 

Meets 
Criteria? 

Swale 1 DA-1 4,161 4,959 1.416 
5.88 

Yes 

Swale 2 DA-2 6,516 6,549 1.419 Yes 

5.2 RUNOFF TREATMENT 

Treatment is required for runoff generated by pavement area. Biofiltration swales are designed 
to remove low concentrations of total suspended solids (TSS), heavy metals, petroleum 
hydrocarbons, and various nutrients from stormwater runoff.  The runoff requiring treatment for 
the roadway and driveways will be routed via the conveyance swales to treatment facilities 
prior to discharge.   
 
Preliminary sizing of the treatment swales was done in accordance with SRSM Chapter 6, Water 
Quality Treatment Design.  This chapter provides two equations for calculating the required 
treatment volume.  The majority of site soils are Type B Hardesty silt loam and as described in 
SRSM (Appendix C) have moderate rates of water transmission (0.15 – 0.30 in/hr).  Based on the 
assumed infiltration rates, the following equation must be used to determine the amount of 
treatment required for impervious area.  
  ܸ	 =  (Equation 6-1d) ܣ1815	
  ܸ	 = Required volume of biofiltration swale (cubic feet) 
	ܣ   = Area of impervious area requiring treatment (acres) 

Based on this equation, Table 3 shows the required treatment volumes for the roadways, 
driveways, and cul-de-sacs. 
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Table 3: Swale Treatment 

ID Contributing 
Drainage Areas 

Total Impervious 
Area (ac) 

Required Treatment 
Volume (cf) 

Volume 
Provided (cf) Meets Criteria? 

Swale 1 DA-1 1.21 2,196 4,959 Yes 

Swale  2 DA-2 1.79 3,249 6,549 Yes 

6.0 EROSION CONTROL CONSIDERATIONS  

The Contractor is responsible for insuring the use of proper erosion control and shall maintain 
such measures throughout construction, until all pertinent landscaping and permanent erosion 
control measures (i.e. grassed areas, paved surfaces) have been established.  Maintenance 
shall include daily inspections and repair of the silt fencing, hay bales, or other.   The Contractor 
will also inspect all erosion control measures following each storm water event during 
construction or until the permanent measures are established. 

The Contractor shall include an erosion/sedimentation control plan providing suitable measures 
to prevent sediment laden runoff from leaving the site or impacting roadway or drainage 
systems. It shall be the responsibility of the owner/developer to implement and maintain suitable 
and effective erosion/sedimentation control systems.  A construction entrance will be required in 
order to clean the tires of trucks and vehicles exiting the construction area. 

Periodically, the temporary erosion control measures must be cleaned of debris and siltation.  
The contractor shall dispose of the materials so as not to damage any reclaimed areas or create 
other erosion problem areas.  Upon direction by the City of Spokane, Owner or Engineer, the 
Contractor may also be required to clean roadways of siltation or other debris, which may occur 
along construction entrances. 

7.0 MAINTENANCE 

The maintenance and operation of the drainage facilities is the responsibility of the property 
owner(s).  Periodic maintenance is important and is anticipated in order to ensure drainage 
facilities remain silt and dirt-free.  

The Contractor(s) will be responsible for the proper installation and maintenance of all 
temporary erosion control measures necessary to protect down-gradient areas from siltation 
during construction.  The Contractor shall also protect against siltation of any storm drainage 
structures down gradient from the site throughout construction.  It is the property-owner(s)’ 
responsibility to maintain drainage areas and parking facilities once construction has been 
completed.   
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8.0 SUMMARY AND CONCLUSIONS 

The stormwater runoff generated in the proposed condition will be collected and routed in 
roadside swales and conveyed to detention basins for treatment prior to release.  Release will 
occur at or below pre-developed flow rates and volumes, based on the submitted calculations.  
Grading provisions will be made to route the offsite basin through the site for release.  Based on 
the findings provided in this concept drainage study, the proposed development will reasonably 
comply with the Spokane Regional Stormwater Manual (SRSM).   
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 VICINITY MAP Appendix A
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  DRAINAGE BASIN MAPS Appendix B



PRE
John Pilcher

Pre-Development Basin Map
Spokane, Washington

LATAH CREEK PRE-PLAT



POST
John Pilcher

Post Development Basin Map
Spokane, Washington

LATAH CREEK PRE-PLAT
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 SCS AND OTHER SOILS INFORMATION Appendix C

APPLICABLE SPOKANE REGIONAL STORMWATER MANUAL DOCUMENTS 
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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 SCS Runoff 3.612 6 726 17,686 ------ ------ ------ Offsite Basin - Hillside

2 SCS Runoff 2.268 6 756 20,695 ------ ------ ------ Existing Site

3 Combine 4.396 6 726 38,380 1, 2 ------ ------ Combined Release to Creek
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Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 11 / 28 / 2016

Hyd. No. 1
Offsite Basin - Hillside

Hydrograph type =  SCS Runoff Peak discharge =  3.612 cfs
Storm frequency =  25 yrs Time to peak =  12.10 hrs
Time interval =  6 min Hyd. volume =  17,686 cuft
Drainage area =  21.600 ac Curve number =  70
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.80 min
Total precip. =  2.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
Existing Site

Hydrograph type =  SCS Runoff Peak discharge =  2.268 cfs
Storm frequency =  25 yrs Time to peak =  12.60 hrs
Time interval =  6 min Hyd. volume =  20,695 cuft
Drainage area =  12.500 ac Curve number =  77
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  65.40 min
Total precip. =  2.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 3
Combined Release to Creek

Hydrograph type =  Combine Peak discharge =  4.396 cfs
Storm frequency =  25 yrs Time to peak =  12.10 hrs
Time interval =  6 min Hyd. volume =  38,380 cuft
Inflow hyds. =  1, 2 Contrib. drain. area =  34.100 ac
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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 SCS Runoff 3.595 6 726 17,604 ------ ------ ------ Offsite Basin - Hillside

2 SCS Runoff 1.074 6 756 9,486 ------ ------ ------ DA-1

3 SCS Runoff 1.677 6 744 11,418 ------ ------ ------ DA-2

4 Diversion1 1.798 6 726 8,802 1 ------ ------ Hillside to DA-1

5 Diversion2 1.798 6 726 8,802 1 ------ ------ Hillside to DA-2

6 Combine 2.183 6 726 18,288 2, 4, ------ ------ DA-1 with Hillside

7 Combine 2.737 6 732 20,437 3, 5, ------ ------ DA-2 with Hillside

8 Reservoir 1.416 6 768 14,869 6 1.29 4,161 Swale 1

9 Reservoir 1.419 6 774 14,877 7 1.49 6,516 Swale 2
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 11 / 28 / 2016

Hyd. No. 1
Offsite Basin - Hillside

Hydrograph type =  SCS Runoff Peak discharge =  3.595 cfs
Storm frequency =  25 yrs Time to peak =  12.10 hrs
Time interval =  6 min Hyd. volume =  17,604 cuft
Drainage area =  21.500 ac Curve number =  70
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  15.80 min
Total precip. =  2.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484
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Hyd. No. 2
DA-1

Hydrograph type =  SCS Runoff Peak discharge =  1.074 cfs
Storm frequency =  25 yrs Time to peak =  12.60 hrs
Time interval =  6 min Hyd. volume =  9,486 cuft
Drainage area =  5.300 ac Curve number =  78*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  61.60 min
Total precip. =  2.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(2.630 x 98) + (1.300 x 77) + (4.980 x 68)] / 5.300
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Hyd. No. 3
DA-2

Hydrograph type =  SCS Runoff Peak discharge =  1.677 cfs
Storm frequency =  25 yrs Time to peak =  12.40 hrs
Time interval =  6 min Hyd. volume =  11,418 cuft
Drainage area =  7.200 ac Curve number =  77*
Basin Slope =  0.0 % Hydraulic length =  0 ft
Tc method =  TR55 Time of conc. (Tc) =  49.00 min
Total precip. =  2.00 in Distribution =  Type II
Storm duration =  24 hrs Shape factor =  484

* Composite (Area/CN) = [(1.810 x 77) + (4.040 x 98) + (9.190 x 68)] / 7.200
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Hyd. No. 4
Hillside to DA-1

Hydrograph type =  Diversion1 Peak discharge =  1.798 cfs
Storm frequency =  25 yrs Time to peak =  12.10 hrs
Time interval =  6 min Hyd. volume =  8,802 cuft
Inflow hydrograph =  1 - Offsite Basin - Hillside 2nd diverted hyd. = 5
Diversion method =  Flow Ratio Flow ratio =  0.50

6

0 2 4 6 8 10 12 14 16 18 20 22 24 26

Q (cfs)

0.00 0.00

1.00 1.00

2.00 2.00

3.00 3.00

4.00 4.00

Q (cfs)

Time (hrs)

Hillside to DA-1
Hyd. No. 4 -- 25 Year
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Hyd. No. 5
Hillside to DA-2

Hydrograph type =  Diversion2 Peak discharge =  1.798 cfs
Storm frequency =  25 yrs Time to peak =  12.10 hrs
Time interval =  6 min Hyd. volume =  8,802 cuft
Inflow hydrograph =  1 - Offsite Basin - Hillside 2nd diverted hyd. = 4
Diversion method =  Flow Ratio Flow ratio =  0.50
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Hyd. No. 6
DA-1 with Hillside

Hydrograph type =  Combine Peak discharge =  2.183 cfs
Storm frequency =  25 yrs Time to peak =  12.10 hrs
Time interval =  6 min Hyd. volume =  18,288 cuft
Inflow hyds. =  2, 4 Contrib. drain. area =  5.300 ac
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Hyd. No. 7
DA-2 with Hillside

Hydrograph type =  Combine Peak discharge =  2.737 cfs
Storm frequency =  25 yrs Time to peak =  12.20 hrs
Time interval =  6 min Hyd. volume =  20,437 cuft
Inflow hyds. =  3, 5 Contrib. drain. area =  7.200 ac
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Hyd. No. 8
Swale 1

Hydrograph type =  Reservoir Peak discharge =  1.416 cfs
Storm frequency =  25 yrs Time to peak =  12.80 hrs
Time interval =  6 min Hyd. volume =  14,869 cuft
Inflow hyd. No. =  6 - DA-1 with Hillside Max. Elevation =  1.29 ft
Reservoir name =  Swale 1 Max. Storage =  4,161 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 11 / 28 / 2016

Pond No. 1 -  Swale 1
Pond Data
Contours -User-defined contour areas. Average end area method used for volume calculation. Begining Elevation = 0.00 ft

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

0.00 0.00 2,500 0 0
1.00 1.00 3,564 3,032 3,032
1.50 1.50 4,144 1,927 4,959

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
Invert El. (ft) =  0.00 0.00 0.00 0.00
Length (ft) =  0.00 0.00 0.00 0.00
Slope (%) =  0.00 0.00 0.00 n/a
N-Value =  .000 .000 .000 n/a
Orifice Coeff. =  0.00 0.00 0.00 0.00
Multi-Stage =  n/a No No No

Crest Len (ft) =  5.00 0.00 0.00 0.00
Crest El. (ft) =  1.10 0.00 0.00 0.00
Weir Coeff. =  3.33 0.00 0.00 0.00
Weir Type =  Rect --- --- ---
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).
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Hyd. No. 9
Swale 2

Hydrograph type =  Reservoir Peak discharge =  1.419 cfs
Storm frequency =  25 yrs Time to peak =  12.90 hrs
Time interval =  6 min Hyd. volume =  14,877 cuft
Inflow hyd. No. =  7 - DA-2 with Hillside Max. Elevation =  1.49 ft
Reservoir name =  Swale 2 Max. Storage =  6,516 cuft

Storage Indication method used.
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Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2014 by Autodesk, Inc. v10.3 Monday, 11 / 28 / 2016

Pond No. 2 -  Swale 2
Pond Data

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

0.00 0.00 3,500 0 0
1.00 1.00 4,644 4,072 4,072
1.50 1.50 5,264 2,477 6,549

Culvert / Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) =  0.00 0.00 0.00 0.00
Span (in) =  0.00 0.00 0.00 0.00
No. Barrels =  0 0 0 0
Invert El. (ft) =  0.00 0.00 0.00 0.00
Length (ft) =  0.00 0.00 0.00 0.00
Slope (%) =  0.00 0.00 0.00 n/a
N-Value =  .000 .000 .000 n/a
Orifice Coeff. =  0.00 0.00 0.00 0.00
Multi-Stage =  n/a No No No

Crest Len (ft) =  5.00 0.00 0.00 0.00
Crest El. (ft) =  1.30 0.00 0.00 0.00
Weir Coeff. =  3.33 0.00 0.00 0.00
Weir Type =  Rect --- --- ---
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).
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