














































































































Step 3 - Runoff Management Credits
Capture and Use Credits
    Impervious Area Managed by Rain barrels, Cisterns, and automatically-emptied systems
          (see Fact Sheet) -                enter gallons, for simple rain barrels 0.00 acres

    Automated-Control Capture and Use System 
          (see Fact Sheet, then enter impervious area managed by the system) 0.00 acres

Bioretention/Infiltration Credits
    Impervious Area Managed by Bioretention BMPs Bioretention Area 938             sq ft
          (see Fact Sheet) Subdrain Elevation 9                 inches

Ponding Depth, inches 6 inches 0.16 acres

    Impervious Area Managed by Infiltration BMPs 
          (see Fact Sheet) Drawdown Time, hrs drawdown_hrs_inf

Soil Infiltration Rate, in/hr soil_inf_rate

Sizing Option 1: Capture Volume, acre-ft 0.00 capture_vol_inf 0.00 acres

Sizing Option 2: Infiltration BMP surface area, sq ft 0 soil_surface_area 0.00 acres

Basin or trench? approximate BMP depth 0.00 ft

    Impervious Area Managed by Amended Soil or Mulch Beds
          (see Fact Sheet) Mulched Infiltration Area, sq ft mulch_area 0.00 acres

Total Effective Area Managed by Capture-and-Use/Bioretention/Infiltration BMPs 0.16 ALIDc

Runoff Management Credit (Step 3) ALIDC/AT*200 = 31.5 pts

Total LID Credits (Step 1+2+3) Warning: More LID Is Required 59.5

Adjusted Area for Flow-Based, Non-LID Treatment AT - AC -ALIDC =  0.84 AAT

Adjusted Impervious Fraction of A for Volume-Based, Non-LID Treatment AAT / A = 0.61 IA
  

Further treatment is required, see choose flow-based or volume-based sizing in Step 4

Step 4a  Treatment - Flow-Based (Rational Method)

Calculate treatment flow (cfs): Flow = Runoff Coefficient x Rainfall Intensity x Area
Table D-2c

Look up value for i in Table D-2c (Rainfall Intensity) i
Roseville i = 0.20 in/hr

Obtain AAT from Step 3 AAT Sacramento i = 0.18 in/hr
Folsom i = 0.20 in/hr

Use C = 0.95 C

Flow = 0.95 * i * AAT cfs

Step 4b  Treatment - Volume-Based (ASCE-WEF)

Calculate water quality volume (Acre-Feet): WQV = Area x Maximized Detention Volume (P0)

Obtain A from Step 1 A hrs Specified Draw Down time

P0

Calculate treatment volume (acre-ft):
Treatment volume = A x (P0 / 12) Acre-Feet  

v06232012
0.05

1.37

0.44

0.18  Rainfall Intensity

0.84

0.95

0.14

Does project require hydromodification management?  If yes, proceed to using SacHM.

Obtain P0: Maximized Detention Volume from figures E-1 to E-4 
in Appendix E of this manual using IA from Step 2.
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APPENDIX E 

PONDING VOLUME CALCULATIONS 
 

 
 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 



Ponding Area 1 Stage Storage
Project: Yeshi Arden Apts

 
Contour Contour Depth Incremental Cumulative Incremental Cumulative

Elevation Area (ft) Volume Volume Volume Volume
             (sq. ft)         Avg. End Avg. End Conic Conic
             (cu. ft) (cu. ft) (cu. ft) (cu. ft)

 
47.3 21.34 N/A N/A 0 N/A 0
47.4 104.33 0.1 6.28 6.28 5.76 5.76
47.5 257.81 0.1 18.11 24.39 17.54 23.3
47.6 481.12 0.1 36.95 61.34 36.37 59.67
47.7 776.23 0.1 62.87 124.2 62.28 121.95
47.8 1,144.40 0.1 96.03 220.24 95.44 217.39
47.8 0.9 0 0 220.24 0 217.39
47.9 1,523.46 0.1 76.22 296.45 52.05 269.44
47.9 14.41 0 0 296.45 0 269.44
48 2.42 0.1 0.84 297.3 0.76 270.19

48.1 0 0.1 1.21 298.5 0.81 271
48.2 0.3 0.1 1.12 299.63 0.83 271.83
48.3 0 0.1 1.59 301.22 1.06 272.89
48.4 16.18 0.1 2.26 303.48 2.23 275.12
48.5 0 0.1 0 303.48 0 275.12

Notes:
Release for Ponding Area 1 is at elevation 47.93.  
Resulting Ponding Storage Volume is approximately 295 cubic feet.



Ponding Area 2 Stage Storage
Project: Yeshi Arden Apts

 
Contour Contour Depth Incremental Cumulative Incremental Cumulative

Elevation Area (ft) Volume Volume Volume Volume
             (sq. ft)         Avg. End Avg. End Conic Conic
             (cu. ft) (cu. ft) (cu. ft) (cu. ft)

 
48.85 0.31 N/A N/A 0 N/A 0
48.9 9.07 0.05 0.23 0.23 0.18 0.18

48.95 3.17 0.05 0.31 0.54 0.29 0.48
49 73.13 0.05 2.63 3.17 2.56 3.04

49.05 2.42 0.05 1.46 4.63 1.16 4.2
49.1 13.85 0.05 10.75 15.37 8.43 12.63

49.15 454.77 0.05 30.69 46.06 30.34 42.97
49.2 734.73 0.05 18.37 64.43 12.43 55.4

49.25 4.45 0.05 0.11 64.54 0.08 55.47
49.3 3.32 0.05 12.11 76.66 8.74 64.22

49.35 294.73 0 0 86.96 0 71.66
49.4 286.1 0.05 19.69 106.65 19.44 91.1

49.45 1.8 0.05 4.71 111.35 3.44 94.54
49.45 61.94 0 0 111.35 0 94.54
49.5 1.88 0.05 0.1 111.45 0.1 94.64

49.55 1.58 0.05 0.04 111.49 0.03 94.67
49.6 1.31 0.05 0.07 111.57 0.07 94.74

49.65 1.05 0.05 0.06 111.63 0.06 94.8
49.7 0.81 0.05 0.05 111.67 0.05 94.85

49.75 0.55 0.05 0.03 111.71 0.03 94.88

Notes:
Release for Ponding Area 2 is at elevation 49.35.
Resulting Ponding Storage Volume is approximately 85 cubic feet.



Ponding Area 3 Stage Storage
Project: Yeshi Arden Apts

 
Contour Contour Depth Incremental Cumulative Incremental Cumulative

Elevation Area (ft) Volume Volume Volume Volume
             (sq. ft) Avg. End        Avg. End Conic Conic
             (cu. ft) (cu. ft) (cu. ft) (cu. ft)

 
49.05 136.82 N/A N/A 0 N/A 0
49.1 356.76 0.05 12.34 12.34 11.91 11.91

49.15 576.29 0.05 14.52 26.86 10.53 22.44
49.2 795.85 0.05 20.46 47.32 15.87 38.31

49.25 1,014.83 0.05 26.65 73.97 21.56 59.87
49.25 3.4 0 0 73.97 0 59.87
49.3 1,236.53 0.05 31 104.97 21.75 81.61

49.35 178.16 0.05 4.45 109.42 2.98 84.59
49.4 1,742.82 0.05 81.07 190.49 80.99 165.59

49.45 0 0.05 5.79 196.28 3.87 169.45
49.5 4.52 0.05 7.46 203.74 5.58 175.03
49.5 370.38 0 0 203.74 0 175.03

49.55 3.35 0.05 9.34 213.08 6.82 181.85
49.6 106.69 0.05 5.59 218.67 5.58 187.43

49.65 1,862.15 0.05 91.46 310.13 91.46 278.89
49.7 71.99 0.05 4.12 314.25 4.1 282.99

49.75 2,020.24 0.05 98.89 413.13 98.88 381.87
49.8 6.63 0.05 1.25 414.38 1.11 382.99

49.85 0.01 0.05 52.69 467.07 35.2 418.19
49.9 2,281.13 0.05 111.73 578.8 111.72 529.91

Notes:
Release for Ponding Area 3is at elevation 49.35.
Resulting Ponding Storage Volume is approximately 110 cubic feet.



Ponding Area 4 Stage Storage
Project: Yeshi Arden Apts

 
Contour Contour Depth Incremental Cumulative Incremental Cumulative

Elevation Area (ft) Volume Volume Volume Volume
             (sq. ft) Avg. End        Avg. End Conic Conic
             (cu. ft) (cu. ft) (cu. ft) (cu. ft)

 
49.2 3.16 N/A N/A 0 N/A 0

49.25 14.78 0.05 0.39 0.39 0.31 0.31
49.3 25.1 0.05 1 1.38 0.99 1.29

49.35 37.58 0.05 1.57 2.95 1.56 2.85
49.4 38.22 0.05 1.9 4.84 1.9 4.75

49.45 39.66 0.05 1.95 6.79 1.95 6.69
49.5 42.29 0.05 2.05 8.84 2.05 8.74

49.55 0.85 0.05 1.08 9.92 0.82 9.56
49.6 14.35 0.05 0.59 10.51 0.58 10.14

49.65 54.97 0.05 1.38 11.89 0.97 11.11
49.7 121.72 0.05 3.11 15 2.39 13.5

49.75 208.38 0.05 5.23 20.23 3.7 17.2
49.8 305.03 0.05 7.65 27.88 5.4 22.61

49.85 404.4 0.05 10.13 38.01 7.05 29.65
49.9 507.22 0.05 12.68 50.7 8.6 38.25

49.95 616.11 0.05 15.4 66.1 10.38 48.63
50 748.78 0.05 18.76 84.86 13.07 61.71

50.05 901.42 0.05 41.26 126.11 41.2 102.9
50.1 1,006.48 0.05 25.71 151.82 19.6 122.51

Notes:
Release for Ponding Area 4 is at elevation 49.97.
Resulting Ponding Storage Volume is approximately 66 cubic feet.



Ponding Area 5 Stage Storage
Project: Yeshi Arden Apts

 
Contour Contour Depth Incremental Cumulative Incremental Cumulative

Elevation Area (ft) Volume Volume Volume Volume
             (sq. ft) Avg. End        Avg. End Conic Conic
             (cu. ft) (cu. ft) (cu. ft) (cu. ft)

 
48.85 0.97 N/A N/A 0 N/A 0
48.9 42.88 0.05 1.1 1.1 0.84 0.84

48.95 151.19 0.05 4.85 5.95 4.58 5.42
49 330.25 0.05 12.04 17.98 11.75 17.16

49.05 589.31 0.05 22.99 40.97 22.68 39.84
49.1 905.6 0.05 37.37 78.35 37.09 76.93

49.15 1,256.67 0.05 54.06 132.4 53.82 130.75
49.2 1,649.31 0.05 72.65 205.05 72.43 203.18

49.25 2,116.60 0.05 94.15 299.2 93.91 297.08
49.3 1,633.82 0.05 93.76 392.96 93.5 390.58

49.35 16.68 0.05 1.08 394.04 1.07 391.65
49.4 1,968.22 0.05 49.25 443.28 33.76 425.41

49.45 0.18 0.05 0.01 443.3 0.01 425.42
49.5 2,474.09 0.05 118.85 562.14 118.81 544.24

Notes:
Release for Ponding Area 5 is at elevation 49.25.
Resulting Ponding Storage Volume is approximately 300 cubic feet.



Ponding Area 6 Stage Storage
Project: Yeshi Arden Apts

 
Contour Contour Depth IncrementaCumulativeIncrementaCumulative

Elevation Area (ft) Volume Volume Volume Volume
             (sq. ft) Avg. End       Avg. End Conic Conic
             (cu. ft) (cu. ft) (cu. ft) (cu. ft)

 
48.7 5.15 N/A N/A 0 N/A 0

48.75 34.26 0.05 0.99 0.99 0.88 0.88
48.8 92.02 0.05 3.16 4.14 3.04 3.92

48.85 180.74 0.05 6.82 10.96 6.7 10.61
48.9 302.96 0.05 12.09 23.05 11.96 22.58

48.95 460.42 0.05 19.08 42.14 18.95 41.52
49 5.45 0.05 0.14 42.28 0.11 41.63

49.05 863.11 0.05 37.92 80.2 37.8 79.43
49.05 65.68 0.05 2.25 82.46 2.17 81.61
49.1 1,316.25 0.05 60.02 142.48 59.93 141.53

49.15 351.63 0.05 12.16 154.64 11.74 153.27
49.2 221.41 0.05 12.23 166.87 12.21 165.49

Notes:
Release for Ponding Area 6 is at elevation 49.01.
Resulting Ponding Storage Volume is approximately 40 cubic feet.
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1

Tony McCreary (CWE)

From: Emmerson Zapata <EZapata@cityofsacramento.org>
Sent: Monday, March 13, 2023 2:40 PM
To: Tony McCreary (CWE)
Cc: Deja Harris
Subject: RE: Question for Z22-077

***** CAUTION: THIS EMAIL IS FROM AN EXTERNAL (i.e. NON-CWE) SENDER. ***** 

Hello Tony, 
 
After discussing it internally, the project even though may be discharging into County Drainage system, it appears to be 
part of the City’s Drainage Basin 152. In order to meet the City’s drainage capacity, the project must comply with the 
Detention requirements of City’s Drainage Basin 152 which can be found at the City’s Onsite Design Manual under 
Figure 10. 
 

 
 
Thanks 
Emmerson 
 
From: Tony McCreary (CWE) <amccreary@cwecorp.com>  
Sent: Thursday, March 9, 2023 1:37 PM 
To: Emmerson Zapata <EZapata@cityofsacramento.org> 
Cc: Deja Harris <DNHarris@cityofsacramento.org> 
Subject: Question for Z22-077 
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Hydrologic Soil Group

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

220 San Joaquin-Urban land 
complex, 0 to 3 
percent slopes

C 2.3 55.4%

240 Xerarents-Urban land-
San Joaquin complex, 
0 to 5 percent slopes

1.8 44.6%

Totals for Area of Interest 4.1 100.0%

Description

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

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

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

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

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

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

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

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher
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Streams and Canals
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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: Sacramento County, California
Survey Area Data: Version 20, Sep 3, 2021

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

Date(s) aerial images were photographed: May 12, 2019—Jun 
1, 2019

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.

Hydrologic Soil Group—Sacramento County, California
(Yeshi Apartments)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/10/2022
Page 2 of 4

TMcCreary
Highlight

TMcCreary
Highlight




	Vicinity Map.pdf
	Sheets and Views
	Layout1


	Site Plan.pdf
	Sheets and Views
	Site Plan


	SM1 Yeshi Apartments Aerial Imagery-SM1.pdf
	Sheets and Views
	SM1


	SM2 Pre Construction Shed Map (On-Site)-SM2.pdf
	Sheets and Views
	SM2


	SM3 Post Construction Shed Map (On-Site)-SM3.pdf
	Sheets and Views
	SM3


	SM4 Overland Release Exhibit-SM4.pdf
	Sheets and Views
	SM4





