
 

DELMAR FARMS                      JULY 2024 
DRAINAGE REPORT        
 

Prepared For 

MIMA CAPITAL, LLC. 

 

 

 

 

 



King Engineering – Delmar Farms Drainage Report                i | P a g e  
 

TABLE OF CONTENTS 

       Contents               Page 
 

Introduction          1 

Project Description        1 

Scope of Report         1 

Soil Information         1 

Existing Conditions         2 

Design Criteria          2 

Water Quality          2 

References          3 

Exhibit A:  Drainage Peak Flow Calculations 

 Table 1 – Pre-Development Peak Flow 

 Table 2 – Post-Development Peak Flow 

 Table 3 – Pre-Development to Post-Development Comparison 

Exhibit B:  Drainage Maps 

 Drainage Map #1 – Pre-Development Shed Map 

 Drainage Map #2 – Post-Development Shed Map 

 Drainage Map #3 – Project Index Map 

 Drainage Map #4 – Site Assessment and DMA Area Map 

 Drainage Map #5 – Blocked Inlet Scenario  

Exhibit C: Cross Culvert Reports 

 Exhibit D: Post-Construction Storm Water Quality Plan Workbook 

 Exhibit E: Web Soil Survey Data 

Exhibit F: FEMA FIRM Panel 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

  



  

King Engineering – Delmar Farms Drainage Report                1 | P a g e  
 

INTRODUCTION 
 

Project Description  

 

The proposed “Delmar Farms” (Project) includes a total of approximately 2.95-acres of new impervious 

surface, located at Delmar Ave west of Sierra College Blvd. and north of the City of Rocklin. The project 

proposes on-site improvements which include paved private roads with access from Delmar Ave and 

Bankhead Rd. The project will provide roadside ditches, culvers, and water quality basins.  

 

 
Figure 1: Project Vicinity Map 

Scope of the Report 

 

This report provides analysis, documents for the existing pre-developed watershed characteristics, and 

determines the required drainage facilities that are necessary to maintain the historical water pattern 

prior to construction. The report covers the Storm Drainage design for the improvements within the 

project limits.  

 
Soil Information 
 

The soil type classification for each drainage subshed was determined by using the USDA Soil 

Conservation Service which classes the soils as andregg coarse sandy loam and xerortherants. The sheds 

are specifically classified to be Type B soils. Youngdahl (Youngdahl Consulting Group, Inc.) has prepared 

a geotechnical engineering report, dated October 2018, for the project entitled “Geotechnical 

Engineering Study for Green Business Park Loomis”. The report identifies the subsurface conditions as a 

thin veneer of light brown to dark brown silty sands overlying quartz diorite bedrock. Groundwater 

seepage was observed in two test pit locations at varying depths and there is evidence of past seepage. 

Seepage may be encountered in excavations which reveal the soil/weather rock transition, particularly 

during or after the rainy season. Soil information and classification from USDA is provided in Exhibit E.  
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EXISTING CONDITIONS 

 

 
Figure 2: Pre-Development Land Photo, Along Delmar Ave 

 

As shown in Figure 2 above, most of the site is currently undeveloped agricultural land. General slopes 

range from 2-9%.  

 

DESIGN CRITERIA 

 
Most of the design criteria listed below are also found in the Placer County Flood Control and Water 

Conservation District Stormwater Management Manual (SWMM). 

 

• Roadside ditches and Frontage roads are sized for ultimate development according to Placer 

County drainage formulas as follows:    

 

Sheet flow:  �� =
.���(�	).�

�

 

Channel flow:  �� =
.�����	���(����).��

�.
��(���)
.��

 

Peak Discharge:  � = �� − ���� 

WATER QUALITY 

 
Permanent water quality measures are implemented at various locations throughout the site. This 

project will capture and discharge flow from sheds 1-9, as seen on Drainage Map #3 Post-Development 

Shed Map, into water quality basins. Treated runoff exits the basins and continues to flow along 

historical routes. Treated water quality volume was determined using the West Placer Stormwater 

Quality Manual specified calculations. Treated water quality flow was determined using Exhibit D Form 

3-5. 

 

For maintenance, all water quality basins and roadside ditches will be biannually cleaned and 

maintained, typically in July and September. A maintenance program will be funded by the property 

owners.   
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REFERENCES 

1. NPDES CA S000002, SWRCB Water Quality Order No. 2009-0009 DWQ, as amended by 

20102014-DWQ and 2012-006-DWQ, Construction General Permit (permit to be obtained for 

the Project). 

2. NPDES General Permit No. CA S000004, SWRCB Water Quality Order No. 2013-00001                      

DWQ, WDRs for MS4s 

3. Placer County Storm Water Management Plan 2004, or latest update. 

4. Placer County Storm Water Management Manual and Land Development Manual. 

5. Soil survey of Placer County, California Western Part, USDA, Soil Conservation Service,   

University of California Agricultural Experiment Station  

6. West Placer County Storm Water Quality Design Manual and Template. 

7. CASQA Stormwater BMP Handbook New Development and Redevelopment, Section 5. 

8. Youngdahl Consulting Group, Inc. “Geotechnical Engineering Study for Green Business Park 

Loomis”, October 2018. 
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Drainage Peak Flow Calculations 
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Table 1 

 Pre-Development Peak Flow 

 

 

 

BASIN Elev.

Total    

Area 

(ac.)  

Perv.    

Area

Soil       

Type

Infiltration 

Rate

(in/hr) Fi
1  

Length       

ft.

Slope      

ft/ft N

tr
2               

min.

Area    

(ac.)

Length       

ft.

Slope       

ft/ft n Z tr
3
   min. q10     q100  

 Q10
4        

cfs

Q100
4        

cfs

1 330 14.65 13.92 B 0.22 0.37 400 0.2 0.11 10.00 14.65 1530 0.0280 0.025 20 2.92 12.92 1.866 3.380 22.19 44.37

2 330 33.1 31.45 B 0.22 0.37 400 0.2 0.11 10.00 33.1 1530 0.0280 0.025 20 2.38 12.38 1.913 3.464 51.67 103.02

3 330 6.5 6.18 B 0.22 0.37 380 0.028 0.4 10.00 6.5 712 0.0340 0.025 20 1.55 11.55 1.975 3.576 10.55 20.96

4 320 7.02 6.67 B 0.22 0.37 342 0.05 0.4 10.00 7.02 963 0.0330 0.025 20 2.08 12.08 1.936 3.506 11.12 22.14

5 305 11.47 10.90 B 0.22 0.37 314 0.048 0.4 10.00 11.47 941 0.0220 0.025 20 2.09 12.09 1.936 3.506 18.16 36.17

6 290 11.72 11.13 B 0.22 0.37 311 0.06 0.4 10.00 11.72 1709 0.0200 0.025 20 3.92 13.92 1.788 3.240 16.81 33.83

1>6 290 84.46 80.24 B 0.22 0.37 AREA 1 TOTAL FLOW 13.92 1.788 3.240 121.15 243.78

320 23.45 22.28 B 0.22 0.37 369 0.036 0.4 10.00 23.45 1238 0.0280 0.025 20 2.10 12.10 1.928 3.492 36.96 73.63

AREA 2 TOTAL FLOW 36.96 73.63

18 325 4.41 4.19 B 0.22 0.37 271 0.038 0.4 10.00 4.41 767 0.0420 0.025 20 1.70 11.70 1.967 3.562 7.12 14.16

19 325 10.27 9.76 B 0.22 0.37 400 0.032 0.4 10.00 10.27 815 0.0390 0.025 20 1.50 11.50 1.975 3.576 16.67 33.11

18>19 290 14.68 13.95 B 0.22 0.37 AREA 3 TOTAL FLOW 11.70 1.967 3.562 23.69 47.10

15 325 10.14 9.63 B 0.22 0.37 385 0.061 0.4 10.00 10.14 930 0.0450 0.025 20 1.63 11.63 1.967 3.562 16.38 32.55

16 325 5.83 5.54 B 0.22 0.37 360 0.026 0.4 10.00 5.83 588 0.0440 0.025 20 1.19 11.19 2.006 3.632 9.65 19.12

17 325 5.34 5.07 B 0.22 0.37 185 0.016 0.4 10.00 5.34 994 0.0290 0.025 20 2.41 12.41 1.905 3.450 8.29 16.54

18>19 290 21.31 20.24 B 0.22 0.37 AREA 4 TOTAL FLOW 12.41 1.905 3.450 33.06 65.98

21 325 21.56 20.48 B 0.22 0.37 400 0.028 0.4 10.00 21.56 1614 0.0110 0.025 20 3.97 13.97 1.788 3.240 30.96 62.27

22 320 12.38 11.76 B 0.22 0.37 528 0.015 0.4 10.00 12.38 645 0.0140 0.025 20 1.67 11.67 1.967 3.562 20.00 39.74

18>19 290 33.94 32.24 B 0.22 0.37 AREA 5 TOTAL FLOW 13.97 1.788 3.240 48.68 97.96

8 295 11.02 10.47 B 0.22 0.37 384 0.038 0.4 10.00 11.02 640 0.0440 0.025 20 1.11 11.11 2.006 3.632 18.22 36.13

9 305 5.15 4.89 B 0.22 0.37 423 0.03 0.4 10.00 5.15 279 0.0380 0.025 20 0.62 10.62 2.045 3.702 8.72 17.25

10 300 4.77 4.53 B 0.22 0.37 363 0.042 0.4 10.00 4.77 1126 0.0130 0.025 20 3.80 13.80 1.804 3.268 6.92 13.90

11 295 6.53 6.20 B 0.22 0.37 353 0.12 0.4 10.00 6.53 1046 0.0100 0.025 20 3.60 13.60 1.819 3.296 9.57 19.22

12 325 6.75 6.41 B 0.22 0.37 397 0.039 0.4 10.00 6.75 841 0.0660 0.025 20 1.41 11.41 1.983 3.590 11.01 21.86

13 330 4.82 4.58 B 0.22 0.37 192 0.003 0.4 10.00 4.82 594 0.0110 0.025 20 2.13 12.13 1.928 3.492 7.60 15.14

14 325 4.78 4.54 B 0.22 0.37 316 0.061 0.4 10.00 4.78 687 0.0570 0.025 20 1.33 11.33 1.991 3.604 7.83 15.55

20 325 8.08 7.68 B 0.22 0.37 381 0.021 0.4 10.00 8.08 465 0.0080 0.025 20 1.65 11.65 1.967 3.562 13.05 25.94

23 320 8.06 7.66 B 0.22 0.37 475 0.027 0.4 10.00 8.06 780 0.0010 0.025 20 6.04 16.04 1.600 2.911 10.06 20.62

AREA DISCHARGING TO AREA 3

AREA DISCHARGING TO AREA 4

AREA DISCHARGING TO AREA 5

REMAINING AREAS

1 
SWMM Equation 5-5, Infiltration Factor

2
 SWMM Equation 5-3, Overland Flow Response Time 

3
 SWMM Equation 5-4, Collector Flow Response Time

4 
SWMM Equation 5-6, Adjustment for Infiltration Peak Flow

Total  

Time 

(min.)

Fig 5-3A,C P.C. SWMMOverland  Flow Channel  Flow

Time  of  Concentration Peak FlowWatershed  Data

Refer to drainage map and soil type

AREA DISCHARGING TO AREA 1

AREA DISCHARGING TO AREA 2

7
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Table 2 

 Post-Development Peak Flow 

 

BASIN

DRAINAGE 

INLET Elev.

Total    

Area 

(ac.)  

Perv.    

Area

Soil       

Type

Infiltration 

Rate

(in/hr) Fi
1  

Length       

ft.

Slope      

ft/ft N

tr
2               

min.

Area    

(ac.)

Length       

ft.

Slope       

ft/ft n Z tr
3
   min. q10     q100  

 Q10
4        

cfs

Q100
4        

cfs

OS1.1 DITCH 330 14.85 14.11 B 0.22 0.37 400 0.2 0.4 10.00 14.85 1530 0.0450 0.015 2 0.99 10.99 2.022 3.660 24.80 49.13

OS1.2 DITCH 330 33.43 31.76 B 0.22 0.37 400 0.2 0.4 10.00 33.43 1530 0.0450 0.015 2 0.81 10.81 2.030 3.674 56.10 111.07

1 DITCH 330 19.30 18.34 B 0.22 0.37 848 0.03 0.4 15.00 19.30 514 0.0200 0.015 2 0.42 15.42 1.660 3.014 25.25 51.38

2 DITCH 330 11.26 10.70 B 0.22 0.37 425 0.03 0.4 15.00 11.26 718 0.0200 0.015 2 0.67 15.67 1.640 2.980 14.51 29.59

1>2 DITCH 330 78.84 74.90 B 0.22 0.37 AREA 1 TOTAL FLOW 15.67 1.640 2.980 101.57 207.19

OS2 DITCH 330 20.09 19.09 B 0.22 0.37 400 0.036 0.4 15.00 20.09 1100 0.0450 0.015 2 0.66 15.66 1.640 2.980 25.88 52.80

3 DITCH 330 5.48 5.206 B 0.22 0.37 375 0.045 0.4 15.00 5.48 844 0.0450 0.015 2 0.70 15.70 1.640 2.980 7.06 14.40

OS2, 3 DITCH 330 25.57 24.29 B 0.22 0.37 AREA 1 TOTAL FLOW 15.70 1.640 2.980 32.94 67.20

4 DITCH 330 7.48 7.11 B 0.22 0.37 700 0.02 0.4 15.00 7.48 700 0.0170 0.015 2 0.77 15.77 1.630 2.962 9.56 19.53

5 DITCH 330 6.43 6.11 B 0.22 0.37 451 0.02 0.4 15.00 6.43 700 0.0170 0.015 2 0.80 15.80 1.620 2.945 8.16 16.68

4>5 DITCH 330 13.91 13.21 B 0.22 0.37 AREA 3 TOTAL FLOW 15.80 1.620 2.945 17.64 36.08

6 DITCH 330 15.57 14.79 B 0.22 0.37 569 0.02 0.4 15.00 15.57 873 0.0170 0.015 2 0.80 15.80 1.620 2.945 19.75 40.38

7 DITCH 330 10.41 9.89 B 0.22 0.37 613 0.02 0.4 15.00 10.41 873 0.0170 0.015 2 0.89 15.89 1.620 2.945 13.20 27.00

6>7 DITCH 330 25.98 24.68 B 0.22 0.37 AREA 4 TOTAL FLOW 15.89 1.620 2.945 32.95 67.38

8 DITCH 330 11.99 11.39 B 0.22 0.37 328 0.02 0.4 15.00 11.99 910 0.0170 0.015 2 0.89 15.89 1.620 2.945 15.21 31.10

9 DITCH 330 8.96 8.51 B 0.22 0.37 502 0.02 0.4 15.00 8.96 910 0.0170 0.015 2 0.96 15.96 1.610 2.928 11.27 23.08

OS 5 DITCH 330 12.23 12.23 B 0.22 0.37 502 0.02 0.4 15.00 12.23 910 0.0170 0.015 2 0.89 15.89 1.620 2.945 15.29 31.49

8>9, OS 5 DITCH 330 33.18 32.13 B 0.22 0.37 AREA 5 TOTAL FLOW 15.96 1.610 2.928 41.53 85.26

330 0.10 0.08 B 0.22 0.37 15 0.02 0.4 3.36 0.10 95 0.0006 0.015 2 1.08 4.44 2.520 5.020 0.22 0.47

DI-1 TOTAL FLOW 0.22 0.47

330 0.09 0.07 B 0.22 0.37 15 0.02 0.4 3.36 0.09 95 0.0006 0.015 2 1.11 4.47 2.520 5.020 0.20 0.43

DI-1 PIPE FLOW 0.10 90 0.0050 0.015 2 0.46 4.91

330 0.19 0.15 B 0.22 0.37 DI-2 TOTAL FLOW 4.91 2.520 5.020 0.42 0.90

330 0.17 0.14 B 0.22 0.37 15 0.02 0.4 3.36 0.17 95 0.0229 0.015 2 0.24 2.52 2.520 5.020 0.38 0.80

DI-2 PIPE FLOW 0.19 220 0.0050 0.015 2 0.96 5.87

330 0.36 0.29 B 0.22 0.37 DI-3 TOTAL FLOW 5.87 2.444 4.800 0.77 1.62

330 0.15 0.12 B 0.22 0.37 45 0.02 0.4 6.50 0.15 26 0.0006 0.015 2 0.27 6.77 2.369 4.581 0.31 0.64

DI-4 TOTAL FLOW 1.08 2.26

D5 330 0.10 0.08 B 0.22 0.37 15 0.02 0.4 3.36 0.10 95 0.0006 0.015 2 1.08 4.44 2.520 5.020 0.22 0.47

D6 330 0.12 0.10 B 0.22 0.37 15 0.02 0.4 3.36 0.12 95 0.0006 0.015 2 1.03 4.40 2.520 5.020 0.27 0.57

DI-4 PIPE FLOW 0.15 91 0.0050 0.015 2 0.42 7.19

330 0.37 0.30 B 0.22 0.37 DI-5 TOTAL FLOW 7.19 2.335 4.483 0.75 1.55

330 0.11 0.09 B 0.22 0.37 15 0.02 0.4 3.36 0.11 95 0.0229 0.015 2 0.27 2.52 2.520 5.020 0.24 0.52

DI-5 PIPE FLOW 0.37 220 0.0050 0.015 2 0.81 8.01

330 0.48 0.38 B 0.22 0.37 DI-6 TOTAL FLOW 8.01 2.260 4.264 0.94 1.90

DI-6

AREA DISCHARGING TO AREA 4

AREA DISCHARGING TO AREA 5

AREA DISCHARGING TO AREA 1

Total  

Time 

(min.)

1 
SWMM Equation 5-5, Infiltration Factor

2
 SWMM Equation 5-3, Overland Flow Response Time 

3
 SWMM Equation 5-4, Collector Flow Response Time

4 
SWMM Equation 5-6, Adjustment for Infiltration Peak Flow

AREA DISCHARGING TO AREA 2

AREA DISCHARGING TO AREA 3

AREA DISCHARGING WITHIN DELMAR

DI-1D1

D2 DI-2

D3 DI-3

D4 DI-4

DI-5

D7

Fig 5-3A,C P.C. SWMMOverland  Flow Channel  Flow

Time  of  Concentration Peak FlowWatershed  Data

Refer to drainage map and soil type
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Table 3 

Pre-Development to Post-Development Comparison Table 

 

Discharge 

Location

Shed 

Numbers Area - ac. Q10 Q100

Discharge 

Location

Shed 

Numbers Area - ac. Q10 Q100

PT. 1 1>6 84.46 121.1 243.8 PT. 1 1>2 78.84 101.6 207.2

PT. 2 7 23.45 37.0 73.6 PT. 2
OS2, 3, 

D1>D3
25.93 33.7 68.8

PT. 3 18>19 14.68 23.7 47.1 PT. 3 4>5 13.91 17.6 36.1

PT. 4 15>17 21.31 33.1 66.0 PT. 4 6>7 25.98 33.0 67.4

PT. 5 21>22 33.94 48.7 98.0 PT. 5 8>9 33.18 41.5 85.3

177.84 263.54 528.46 177.84 227.41 464.72

PRE-DEVELOPMENT POST-DEVELOPMENT

TOTAL (1-5) TOTAL (1-5)
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EXHIBIT B 

Drainage Maps 
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EXHIBIT C 

Cross Culvert Reports 
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EXHIBIT D 

Post-Construction Storm Water Quality Plan Workbook 
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EXHIBIT E 

Web Soil Survey Data 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Hydrologic Soil Group—Placer County, California, Western Part
(Delmar Farms)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/16/2023
Page 1 of 4
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MAP LEGEND MAP INFORMATION

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

Soils
Soil Rating Polygons

A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Lines
A

A/D

B

B/D

C

C/D

D

Not rated or not available

Soil Rating Points
A

A/D

B

B/D

C

C/D

D

Not rated or not available

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: Placer County, California, Western Part
Survey Area Data: Version 15, Aug 31, 2023

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

Date(s) aerial images were photographed: Apr 23, 2022—Apr 
24, 2022

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—Placer County, California, Western Part
(Delmar Farms)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/16/2023
Page 2 of 4



Hydrologic Soil Group

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

106 Andregg coarse sandy 
loam, 2 to 9 percent 
slopes

B 91.0 93.6%

194 Xerofluvents, frequently 
flooded

B 6.2 6.4%

Totals for Area of Interest 97.3 100.0%

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.

Hydrologic Soil Group—Placer County, California, Western Part Delmar Farms

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

11/16/2023
Page 3 of 4
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EXHIBIT F 

FEMA FIRM Panel 

 


