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EXECUTIVE SUMMARY 
 
The project site consists of a total of 20.90 acres.  The proposed development site is located east of SW 
65th Avenue, south of SW Borland Road, and north of Saum Creek and the I-205 corridor (See Technical 
Appendix: Exhibits – Figures 1 & 2). The site is bounded to the east by the Sequoia Ridge subdivision. The 
site’s northern boundary is formed by two separate professional medical office buildings, a PGE substation, 
and SW Borland Road.  The site is bounded by Saum Creek and Interstate 205 to the south.  There currently 
sits a single-family detached home with a wooden barn near the center of the property. 
 
The site slopes downward towards the south.  A substantial area in the southern portion of the site is 
designated with a Significant Natural Resource Overlay and will be preserved in a tract. 
 
The intent of this subdivision is to provide seventy-nine (79) buildable lots, for development with single-
family homes, a use permitted outright in the RL zone. The proposed residential subdivision includes the 
extension of SW Sagert Street (east of SW 65th Avenue). 
 
Runoff from the proposed impervious area will be treated using vegetated swales designed following the 
current Clean Water Services Design and Construction Standards which uses a rainfall of 0.36” over a 4-
hour period with a return period of 96-hours as outlined in section 4.05.06 of the Design and Construction 
Standards for Sanitary Sewer and Surface Water Management issued in June of 2007 and updated in 2009. 
After treatment, stormwater will be conveyed towards Saum Creek.  
 
Per the City of Tualatin, the downstream system (Saum Creek) has sufficient capacity to convey the added 
runoff to the Tualatin River without requiring detention (or a downstream analysis).  
 
The purpose of this report is to describe the treatment facilities being proposed and to show that the design 
followed Clean Water Services Design and Construction Standards. 
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EXISTING CONDITIONS 
 
Site  
The existing site contains a single family residence, a barn and several small to large outbuildings. The 
surrounding fields have historically been mowed for hay. All existing structures will be demolished for the 
proposed subdivision.  
 
Site Geology 
The soil types as classified by the United States Department of Agriculture Soil Survey of both Washington 
and Clackamas Counties are identified in Table 1 (See Technical Appendix: Exhibits – Hydrologic Soil 
Group-Washington County, Oregon). 
 

Soil Type Hydrologic Group 
Quatama Loam C 

Wapato Silty Clay Loam C/D 
Table 1 - Soil Characteristics 

 
The majority of the soils on the site are categorized as hydrologic soil group C which have a slow infiltration 
rate when thoroughly wet. Group C soils were used to determine the runoff curve numbers. 
 
Existing Hydrology 
Runoff from the site generally sheet flows towards the south into Saum Creek. The average slope across 
the site is approximately 6.5%. 
 
Geotechnical Report 
A geotechnical investigation by GeoPacific Engineering, Inc was completed in December of 2013 (See 
Technical Appendix: Geotechnical Report). Three test pits were explored for infiltration rates at depths 4.5, 
8.5 and 11 feet below ground surface. The respective infiltration rates were 0.1, 0.3 and 6.0 in/hr. 
 
Existing Basin Areas 
Table 2 shows the current impervious and pervious areas for the property (See Technical Appendix: 
Exhibits – Existing Site Conditions). 
 

Existing Onsite Basin 
Area 

ft2 Acres 

Impervious Area   30,361   0.70 
Pervious Area  879,897 20.20 

Total Area 910,258 20.90 
Table 2 – Existing Onsite Basin Area 

 

POST-DEVELOPED CONDITIONS 
 
Site  
The proposed site will consist of a 79 lot subdivision with internal streets and sidewalks. Sagert Street will 
be constructed through the site connecting SW 65th Avenue and the subdivision to the east of the site. Two 
separate storm systems will be constructed effectively dividing the site at the natural high point in the center 
of the site. Each storm system will convey runoff to water quality manholes for pretreatment followed by 
vegetated swales for water quality treatment prior to releasing into Saum Creek.  
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Post-Developed Basin Areas 
Table 3 shows the proposed impervious and pervious areas for the property (See Technical Appendix: 
Exhibits – Post-Developed Site Conditions). An impervious area of 2,640 ft2 per lot was assumed following 
Clean Water Services guidelines for post-developed conditions. The post-developed site will be 
approximately 44 percent impervious. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1Includes New Impervious Area from SW Borland Rd and SW 65th Ave Improvements 
Table 3 – Post-Developed Onsite Basin Areas 

 

HYDROLOGIC ANALYSIS DESIGN GUIDELINES 
 
Design Guidelines 
The site is located within the jurisdiction of the City of Tualatin and Clean Water Services. The guidelines 
used for the design of this project reflect current Clean Water Services Design and Construction Standards, 
issued in June of 2007 and updated in 2009.  
 
Hydrograph Method 
Naturally occurring rainstorms dissipate over long periods of time.  An effective way of estimating storm 
rainfall is by using the hydrograph method.  The Santa Barbara Urban Hydrograph (SBUH) method was 
used to develop runoff rates. The computer software XPSTORM was used in modeling the hydrology during 
the existing and post-developed storm events to determine the increase in runoff after the development. 
Additionally, XPSTORM will be used to size the proposed conveyance systems and rip-rap outfall protection 
in the finally design phase. 
 
Design Storm 
The rainfall distribution to be used for this area is the design storm of 24-hour duration based on the 
standard Type 1A rainfall distribution.  Table 4 shows total precipitation depths for the two storm events 
used in the analysis, which were used as multipliers for the Type 1A 24-hour rainfall distribution. 
 

Recurrence Interval 
(Years) 

Total Precipitation 
Depth (inches) 

25 3.90 
100 4.50 
Table 4 - Design Storms 

 

Basin ft2 Acres 
Post-Developed Total Basin 

Area on Westside 
352,697 8.10 

Impervious Area (Includes 
SW 65th Ave Improvements) 

194,710 4.47 

Pervious Area 157,987 3.63 
   

Post-Developed Total Basin 
Area on Eastside

400,904 9.20 

Impervious Area (Includes 
SW Borland Rd) 

212,364 4.88 

Pervious Area 188,540 4.32 
Pervious Area Not 

Impacted by Development 
169,475 3.89 

1Total Post-Developed Area 923,076 21.20 



Sagert Farm Subdivision 
Preliminary Storm Drainage Report  Page 4 of 15 

 
   
   
 

    

RUNOFF PARAMETERS  
 
Curve Number 
The major factors for determining the CN values are hydrologic soil group, cover type, treatment, hydrologic 
condition, and antecedent runoff condition. The curve number represents runoff potential from the ground. 
Tables 2-2a and 2-2c from the TR55 Urban Hydrology for Small Watersheds was used to determine the 
appropriate curve numbers (See Technical Appendix: Exhibits – Tables 2-2a and 2-2c Runoff Curve 
Numbers). 
 
The existing site was given a curve number of 71 for pervious area, which corresponds to Meadow-
continuous grass, protected from grazing and generally mowed for hay with C soils. The post-developed 
site was given a curve number of 86 for the disturbed pervious area, which corresponds to open space with 
less than 50% covered in grass (71 was used for the remaining undisturbed area). A curve number of 98 
was used for all impervious area. 
 
Time of Concentration 
Two pathways for the time of concentration were calculated for the existing site using the TR-55 Method, 
the existing contours and assuming the site was dense grass. The calculated time of concentration of 26 
minutes was used for the existing site (See Technical Appendix: Calculations – Time of Concentration). A 
time of concentration for the post-developed site and all other offsite basins was assumed to be 5 minutes. 
 
Basin Runoff  
The existing and post-developed runoff rates for the site are shown in Table 5 (See Technical Appendix: 
Hydrographs).  
 

Recurrence Interval 
(Years) 

Existing Runoff 
Rate (cfs) 

1Post-Developed 
Runoff Rate (cfs) 

25 4.79 14.62 
100 6.71 17.61 

1Incudes Runoff from Proposed Road Improvements Draining to Site 
Table 5 - Basin Runoff Rates 

 

HYDRAULIC ANALYSIS AND DESIGN CHARACTERISTICS 
 

System Characteristics 
The stormwater conveyance system will be sized in the final design phase of the project to convey all storm 
events up to and including the 100-year storm event without any out of system flooding. 
 

WATER QUALITY 
 

Water Quality Guidelines 
Per Clean Water Services guidelines, water quality treatment facilities are required to be designed to treat 
the rainfall of 0.36” over a 4-hour period with a return period of 96-hours. The following shows the calculated 
treatment flow rate for the design the water quality treatment facilities. 
 
Water Quality Volume (WQV) = Impervious Area (ft2) X 0.36 (in)  
      12 (in/ft)   
 

Water Quality Flow (WQF) =              WQV                  
    14,400 seconds     
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Water Quality Calculations 
Two vegetated swales will be constructed to treat the stormwater runoff from the post-developed impervious 
areas. The water quality flow calculations for each are shown below: 
 
Westside Swale (35 Lots): 

 Impervious Area (on the lots)= 35 lots X 2,640 sf  =    92,400 sf 
 Impervious Area (Roads/sidewalks)    =    91,130 sf 
 Improved Portion of SW 65th Ave Draining to Westside =    11,181 sf 

 Total Impervious Area      = 194,710 sf 

Water Quality Volume (WQV) = 194,711 ft2 X 0.36 (in) = 5,841 ft3 
     12 (in/ft)   
 
Water Quality Flow (WQF) =              5,841 ft3      = 0.41 cfs             
    14,400 seconds     
 
Eastside Swale (44 Lots): 

 Impervious Area (on the lots)= 44 lots X 2,640 sf  = 116,160 sf 
 Impervious Area (Roads/sidewalks)    =   94,570 sf 
 Improved Portion of SW Borland Draining to Eastside  =     1,634 sf 

 Total Impervious Area      = 212,364 sf 

 
Water Quality Volume (WQV) = 212,364 ft2 X 0.36 (in) = 6,371 ft3 

            12 (in/ft)   
 

Water Quality Flow (WQF) =           6,371 ft3        = 0.44 cfs             
   14,400 seconds     
 

Water Quality Swale 
Per Sections 3-5-280 and 3-5-430 of the City of Tualatin’s Municipal Code, water quality facilities are to be 
located outside of the defined wetland area of existing or created wetlands. Therefore, both swales will be 
located outside of the existing delineated wetlands. Each vegetated swale will be designed and constructed 
to follow Section 4.06.2 of CWS Design and Construction Standards with the minimum dimensions: 
  

 Design Flow: Water Quality Flow 
 Hydraulic Residence Time: 9 minutes 
 Maximum Water Design Depth: 0.5 feet 
 Minimum Freeboard: 1 foot (facilities will not be protected from high flows) 
 Manning ‘n’ value: 0.24 
 Minimum Length = 100 feet 
 Bottom Width = 2 feet 
 Side Slopes = 3:1 in treatment area 
 Minimum Channel Slope = 0.5% 

 
Preliminary vegetated swales have been included on the site plans; however, final design calculations have 
not been included in this report. Final design for the swales will be presented in the Final Storm Drainage 
Report. 
 
Water Quality Manholes 
All stormwater runoff that is conveyed to the proposed conveyance systems will be pretreated in water 
quality manholes (except for the area from SW 65th Ave conveyed directly to the westside swale). Per 
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Section 4.06.1 of CWS Design and Construction Standards, the pretreatment volume available for a water 
quality manhole is 20ft3/1.0 cfs, up to the 25-year flow (See Technical Appendix: Hydrographs – 25-Year 
Post-Developed Runoff (East and West Systems). Each water quality manhole will be sized in the final 
design phase of the project for the 25-year storm event. 
 

SUMMARY 
 

The proposed stormwater management system for Sagert Farm Subdivision includes two vegetated swales 
separated by topography. Each have been shown on the plans and will be finalized in the final design phase 
of the project. The stormwater conveyance system for the project will consist of storm pipe, catch 
basin/inlets and manholes which will convey stormwater runoff to each of the new swales. The conveyance 
system will be sized in the final design phase of the project. The proposed stormwater management system 
will meet the requirements of the City of Tualatin and Clean Water Services.  
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TECHNICAL APPENDIX 
 

Exhibits 
- Figure 1 – Vicinity Map 
- Figure 2 – Site Location 
- Hydrologic Soil Group-Washington County 
- Tables 2-2a and 2-2c Runoff Curve Numbers 
- Existing Site Conditions (Exhibit 1a and 1b) 
- Post-Developed Site Conditions (Exhibits 2a and 2b) 
- Water Quality Manhole – Drawing No. 240 

 
Drawings 

- Sheet C100 – Overall Existing Conditions 
- Sheets C121-C124 – Phase 2 Grading & ESC Plans 
- Sheet C200 – Overall Site Plan 
- Sheets C211-C214 – Street & Storm Plan  
- Sheet C300 – Overall Composite Utility Plan 

 
Calculations 

- Time of Concentration 
 
Hydrographs 

- Existing Runoff Hydrograph 
- Post-Developed Runoff Hydrograph (Entire Site Including Borland Rd and SW 65th Ave) 
- Pretreatment Hydrographs (Excluding Non-Impacted Pervious Area) 

 
XPSTORM OUTPUT – Not Included in the Preliminary Storm Drainage Report 
 
Geotechnical Report 

- Geotechnical Engineering Report, GeoPacific Engineering, Inc, December 11, 2013 

 
REFERENCES 
 

1. Design and Construction Standards for Sanitary Sewer and Surface Water 
Management Issued June 2007 – Clean Water Services 
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Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — Clackamas County Area, Oregon (OR610)

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

71B Quatama loam, 3 to 8
percent slopes

C 7.4 39.7%

71C Quatama loam, 8 to 15
percent slopes

C 8.2 44.0%

84 Wapato silty clay loam C/D 2.6 13.7%

Subtotals for Soil Survey Area 18.2 97.4%

Totals for Area of Interest 18.7 100.0%

Hydrologic Soil Group— Summary by Map Unit — Washington County, Oregon (OR067)

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

37B Quatama loam, 3 to 7
percent slopes

C 0.3 1.7%

37D Quatama loam, 12 to 20
percent slopes

C 0.2 0.9%

43 Wapato silty clay loam C/D 0.0 0.0%

Subtotals for Soil Survey Area 0.5 2.6%

Totals for Area of Interest 18.7 100.0%
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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

Tie-break Rule:  Higher

Hydrologic Soil Group—Clackamas County Area, Oregon, and Washington County, Oregon

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

3/27/2015
Page 4 of 4



Chapter 2

2–5(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Estimating Runoff

Table 2-2a Runoff curve numbers for urban areas 1/

Curve numbers for
-------------------------------------------  Cover description  ----------------------------------------- -----------hydrologic soil group -------------

Average percent
Cover type and hydrologic condition impervious area 2/ A B C D

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries, etc.) 3/:
Poor condition (grass cover < 50%) .......................................... 68 79 86 89
Fair condition (grass cover 50% to 75%) .................................. 49 69 79 84
Good condition (grass cover > 75%) ......................................... 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, etc.

(excluding right-of-way) ............................................................. 98 98 98 98
Streets and roads:

Paved; curbs and storm sewers (excluding
right-of-way) ................................................................................ 98 98 98 98
Paved; open ditches (including right-of-way) .......................... 83 89 92 93
Gravel (including right-of-way) ................................................. 76 85 89 91
Dirt (including right-of-way) ...................................................... 72 82 87 89

Western desert urban areas:
Natural desert landscaping (pervious areas only)  4/ ..................... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,

desert shrub with 1- to 2-inch sand or gravel mulch
and basin borders) ...................................................................... 96 96 96 96

Urban districts:
Commercial and business ................................................................. 85 89 92 94 95
Industrial ............................................................................................. 72 81 88 91 93

Residential districts by average lot size:
1/8 acre or less (town houses) .......................................................... 65 77 85 90 92
1/4 acre ................................................................................................ 38 61 75 83 87
1/3 acre ................................................................................................ 30 57 72 81 86
1/2 acre ................................................................................................ 25 54 70 80 85
1 acre ................................................................................................... 20 51 68 79 84
2 acres .................................................................................................. 12 46 65 77 82

Developing urban areas

Newly graded areas
(pervious areas only, no vegetation) 5/ ................................................................ 77 86 91 94

Idle lands (CN’s are determined using cover types
similar to those in table 2-2c).

1 Average runoff condition, and Ia = 0.2S.
2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are

directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN’s for other combinations of conditions may be computed using figure 2-3 or 2-4.

3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space
cover type.

4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN’s to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4
based on the degree of development (impervious area percentage) and the CN’s for the newly graded  pervious areas.



Chapter 2

2–7(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Estimating Runoff

Table 2-2c Runoff curve numbers for other agricultural lands 1/

         Curve numbers for
---------------------------------------  Cover description  --------------------------------------                 ------------  hydrologic soil group ---------------

Hydrologic
Cover type condition A B C D

Pasture, grassland, or range—continuous Poor 68 79 86 89
forage for grazing. 2/ Fair 49 69 79 84

Good 39 61 74 80

Meadow—continuous grass, protected from — 30 58 71 78
grazing and generally mowed for hay.

Brush—brush-weed-grass mixture with brush Poor 48 67 77 83
the major element. 3/ Fair 35 56 70 77

Good 30 4/ 48 65 73

Woods—grass combination (orchard Poor 57 73 82 86
or tree farm). 5/ Fair 43 65 76 82

Good 32 58 72 79

Woods. 6/ Poor 45 66 77 83
Fair 36 60 73 79

Good 30 4/ 55 70 77

Farmsteads—buildings, lanes, driveways, — 59 74 82 86
and surrounding lots.

1  Average runoff condition, and Ia = 0.2S.
2  Poor: <50%) ground cover or heavily grazed with no mulch.

 Fair: 50 to 75% ground cover and not heavily grazed.
 Good: > 75% ground cover and lightly or only occasionally grazed.

3  Poor: <50% ground cover.
 Fair: 50 to 75% ground cover.
 Good: >75% ground cover.

4  Actual curve number is less than 30; use CN = 30 for runoff computations.
5  CN’s shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of conditions may be computed

from the CN’s for woods and pasture.
6  Poor: Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning.

 Fair: Woods are grazed but not burned, and some forest litter covers the soil.
 Good: Woods are protected from grazing, and litter and brush adequately cover the soil.
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Exhibit 1a
Date:06/02/15 KEFBy:

Drainage Report

SAGERT FARMS SUBDIVISION
EXISTING SITE CONDITIONS
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SEE SHEET 1b FOR CONTINUATION
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Exhibit 1b
Date:06/04/15 KEFBy:

Drainage Report

SAGERT FARMS SUBDIVISION
EXISTING SITE CONDITIONS

0

1 inch = 100 feet

10050

SEE SHEET 1a FOR CONTINUATION

EXISTING MAJOR CONTOUR

EXISTING MINOR CONTOUR

200

201

SURFACE RUN-OFF FLOW ARROW

LEGEND

EXISTING SITE BOUNDARY

TIME OF CONCENTRATION

FLOW PATH
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U

M
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E

E

K

EXISTING WETLAND

EXISTING BASIN AREA = 20.90 AC

  IMPERVIOUS AREA =   0.70 AC

  PERVIOUS AREA = 20.20 AC

TC = 26 MIN

EXISTING PERVIOUS CN = 71

EXISTING GRAVEL

TOP OF SAUM CREEK
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2

0

5



2

6,132±SF

3

5,296±SF

5

5,295±SF

4

5,110±SF

7

6,810±SF

6

6,110±SF

79

6,799±SF

78

6,784±SF

77

6,815±SF

74

7,003±SF

76

6,845±SF

73

7,475±SF

71

6,584±SF

75

6,876±SF

72

6,775±SF

47

5,050±SF

46

5,050±SF

44

6,951±SF

45

5,056±SF

43

6,442±SF

42

5,308±SF

41

5,044±SF

32

6,572±SF

33

29

6,698±SF

31

6,777±SF

28

30

6,864±SF

18

6,577±SF

17

6,665±SF

20

19

6,304±SF

16

6,187±SF

15

10

5,037±SF

9

5,951±SF

8

6,578±SF

1

6,098±SF

Exhibit 2a
Date:06/02/15 KEFBy:

Drainage Report

SAGERT FARMS SUBDIVISION
POST-DEVELOPED SITE CONDITIONS

0

1 inch = 100 feet

10050

SEE SHEET 2b FOR CONTINUATION

SW BORLAND RD

S
W

 
6
5
T

H
 
A

V
E

SW SAGERT CT

LEGEND

POST-DEVELOPED WESTSIDE  BASIN AREA     = 8.10 AC

  IMPERVIOUS AREA (SITE ONLY) = 4.21 AC

  IMPERVIOUS AREA (S BORLAND) = 0.26 AC

  PERVIOUS AREA = 3.63 AC

POST-DEVELOPED EASTSIDE  BASIN AREA     = 9.20 AC

  IMPERVIOUS AREA = 4.84 AC

  IMPERVIOUS AREA (SW 65TH AVE) = 0.04

  PERVIOUS AREA = 4.32 AC

PROPOSED AREA DRAINING TO

WESTSIDE SWALE

PROPOSED AREA DRAINING TO

EASTSIDE SWALE

PROPOSED STORM INLETS/MANHOLES

PROPOSED STORM PIPE

IMPROVED PORTION OF S

BORLAND ROAD DRAINING TO

EASTSIDE SWALE: 1,634 SF

IMPROVED PORTION OF SW 65

AVE DRAINING TO WESTSIDE

SWALE: 11,181 SF

PROPOSED OFFSITE AREA

DRAINING TO SWALES



7,475±SF

71

6,584±SF

72

6,775±SF

70

6,610±SF

68

7,959±SF

69

6,884±SF

65

7,058±SF

67

9,012±SF

66

7,603±SF

64

5,919±SF

59

6,550±SF

63

5,000±SF

62

5,000±SF

61

5,000±SF

57

6,182±SF

60

6,079±SF

56

6,136±SF

55

5,346±SF

58

6,134±SF

54

6,560±SF

53

5,708±SF

51

5,050±SF

52

6,647±SF

50

5,050±SF

47

5,050±SF

46

5,050±SF

49

5,050±SF

45

5,056±SF

48

5,050±SF

43

6,442±SF

42

5,308±SF

41

5,044±SF

40

5,044±SF

39

5,044±SF

38

6,548±SF

36

6,521±SF

37

6,618±SF

35

6,572±SF

32

6,572±SF

34

6,572±SF

33

6,572±SF

29

6,698±SF

31

6,777±SF

28

6,698±SF

30

6,864±SF

26

6,698±SF

27

6,698±SF

24

5,841±SF

23

7,233±SF

25

6,572±SF

21

6,304±SF

22

6,999±SF

18

6,577±SF

17

6,665±SF

20

6,304±SF

19

6,304±SF

16

6,187±SF

15

6,187±SF

12

6,863±SF

14

6,206±SF

13

7,368±SF

10

5,037±SF

9

5,951±SF

11

5,900±SF

8

6,578±SF

Exhibit 2b
Date:06/02/15 KEFBy:

Drainage Report

SAGERT FARMS SUBDIVISION
POST-DEVELOPED SITE CONDITIONS

0

1 inch = 100 feet

10050

SEE SHEET 2a FOR CONTINUATION
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EXISTING WETLAND

TOP OF SAUM CREEK
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PROPOSED AREA DRAINING TO

WESTSIDE SWALE

AREA DRAINING TO DIRECTLY TO

SAUM CREEK

PROPOSED AREA DRAINING TO

EASTSIDE SWALE

PROPOSED STORM INLETS/MANHOLES

PROPOSED STORM PIPE

PROPOSED VEGETATED SWALES

PERVIOUS AREA NOT IMPACTED BY DEVELOPMENT = 3.89 AC

POST-DEVELOPED WESTSIDE  BASIN AREA     = 8.10 AC

  IMPERVIOUS AREA (SITE ONLY) = 4.21 AC

  IMPERVIOUS AREA (S BORLAND) = 0.26 AC

  PERVIOUS AREA = 3.63 AC

POST-DEVELOPED EASTSIDE  BASIN AREA     = 9.20 AC

  IMPERVIOUS AREA = 4.84 AC

  IMPERVIOUS AREA (SW 65TH AVE) = 0.04

  PERVIOUS AREA = 4.32 AC

IMPROVED PORTION OF SW 65

AVE DRAINING TO WESTSIDE

SWALE: 11,181 SF

PROPOSED OFFSITE AREA

DRAINING TO  SWALES





 

  
  

DRAWINGS 
 

  



 

  
  

CALCULATIONS 
  



Sagert Farms Subdivision
BY KEF DATE

Type 4 Type 4 Type 5

300 ft 300 ft 0 ft
2.5 in 2.5 in 2.5 in

0.03711 ft/ft 0.06206 ft/ft 0.0025 ft/ft

0.38 hr 0.31 hr 0.00 hr

768 ft 476 ft 0 ft
0.0627 ft/ft 0.09828 ft/ft 0.027 ft/ft

4.04 ft/s 5.06 ft/s 2.65 ft/s
0.053 hr 0.026 hr 0.000 hr

7.5 ft2 7.5 ft2 15.05 ft2

11.28 ft 11.28 ft 7.69 ft

0.003 ft/ft 0.003 ft/ft 0.00 ft/ft

0 ft 0 ft 0 ft

0.26 ft/s 0.26 ft/s 0.53 ft/s

0.66 ft 0.66 ft 1.96 ft

0.00 hr 0.00 hr 0.00 hr
0.44 hr 0.34 hr 0.00 hr

26 minutes 20 minutes 0 minutes

Surface Description
Flow Length, L
Watercourse Slope*, s

INPUT VALUE

Unpaved

Average Velocity, V

CHANNEL FLOW

INPUT

OUTPUT

Unpaved Unpaved

Travel Time

VALUE VALUE VALUE

SHALLOW CONCENTRATED FLOW

0.24

INPUT

OUTPUT

Cultivated (residue 
> 20%)

Surface Description

0.17 0.17

Land Slope, s

13159

SHEET FLOW

VALUE

Grass (short 
prairie)

PROJECT NO.

VALUE

Cultivated (residue 
> 20%)

VALUE

PROJECT NAME:

Cross Sectional Flow Area, a

Channel Slope, s

Flow Length, L

TC2

Flow Length, L
2-Yr 24 Hour Rainfall, P2

VALUE

0.24

Travel Time

0.24

0.15Manning's "n"

Watershed or Subarea Tc =

Watershed or Subarea Tc =

VALUE

Wetted Perimeter, Pw

Manning's "n"

Time of Concentration

5/28/2015

Travel Time

TC1

Hydraulic Radius, r = a / Pw

Average Velocity
OUTPUT



 

  
  

HYDROGRAPHS 
  



0

1

2

3

4

5

6

7

8

12:00:00 AM 4:48:00 AM 9:36:00 AM 2:24:00 PM 7:12:00 PM 12:00:00 AM 4:48:00 AM 9:36:00 AM

EXISTING RUNOFF HYDROGRAPH (ENTIRE SITE)
Fl
ow

 (c
fs
)

Time (hrs)

100 Year Runoff = 6.71 cfs

25 Year Runoff = 4.79 cfs
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2

4

6

8

10

12

14

16

18

20

12:00:00 AM 12:00:00 PM 12:00:00 AM 12:00:00 PM

POST‐DEVELOPED RUNOFF HYDROGRAPH (ENTIRE SITE INCLUDING    
BORLAND RD AND SW 65TH AVE)

Fl
ow

 (c
fs
)

Time (hrs)

100 Year Runoff = 17.61 cfs

25 Year Runoff = 14.62cfs



0

1

2

3

4

5

6

7

8

12:00:00 AM 12:00:00 PM 12:00:00 AM 12:00:00 PM

Fl
ow

 (c
fs
)

Time (hrs)

25 Year Eastside Runoff = 7.22 cfs

25 Year Westside Runoff = 6.41 cfs

PRETREATMENT HYDROGRAPHS (EXCLUDING 
NON‐IMPACTED PERVIOUS AREA)



 

  
  

XPSTORM OUTPUT 
Not Included  

  



 

  
  

GEOTECHNICAL REPORT 
 
 


































































