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INTRODUCTION & PROJECT DESCRIPTION 

The McKay Ranch Planned Development (hereinafter "project" or "property), is a 320-unit 
development comprised of a mixture of multiple-family and single-family lots surrounding the 
Redwood Fields baseball complex in the Cutten area of Eureka.  The site is approximately 81 
acres in size and is identified as Assessor's Parcel Numbers 017-032-003, 017-071-004, 017-071-
009, 017-072-002, 017-072-003, 017-073-007 & 017-073-009.  A Location Map illustrating the 
location of the property is enclosed as Appendix 1 of this Report. The purpose of this 
Preliminary Drainage Analysis is to provide County staff and the site owner/developer with the 
information needed to make informed decisions regarding the development of the subject 
property. 

The property is currently undeveloped. Most the proposed development area occupies forested 
upland surfaces above Ryan Creek and several un-named tributaries.  The upper portion of the 
property is generally flat on the Westerly side with a gentle grade that increasingly slopes to the 
east eventually falling off with steep grades into the various natural gulches surrounding the 
property.  Currently no drainage infrastructure exists on the site.  Storm water runoff sheet 
flows across the property in the easterly direction gathering in the various channels on the 
easterly side eventually flowing onto the neighboring parcels currently owned by Humboldt 
County and known as the McKay Community Forest. 

The plans include varying sized lots for the residential structures with a road network 
throughout the development. The following is a summary of the proposed developed condition 
of the site: 

• 146 Single-Family House Lots (30 acres) 

• 6 Multi-Family Lots comprised of 174 units (19 acres) 

• 2 Commercial Lots (2 acres) 

• Roads (10 acres) 

• Undeveloped (20 acres) 

MS4 DRAINAGE DESIGN STANDARDS 

Humboldt County Public Works staff have indicated that, for post-construction stormwater 
control and drainage design, the project will need to meet the requirements of the State Water 
Resources Control Board (SWRCB) Water Quality Order No. 2013-0001-DWQ Waste Discharge 
Requirements for Storm Water Discharges from Small Municipal Separate Storm Sewer Systems 
(MS4) General Permit (hereinafter referred to as “MS4 Permit”). Section E.12 of the MS4 permit 
is the Post Construction Storm Water Management Program, established for MS4 municipalities 
such as Humboldt County, and includes standards and regulations pertaining to the numeric 
sizing criteria for stormwater detention and treatment. 

PART 1 - As stated in Section E.12.e.ii.c of the MS4 Permit, facilities shall be designed to 
evapotranspire, infiltrate, harvest/use, or bio-treat storm water to meet at least one of the 
following hydraulic sizing design criteria: 
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Volumetric Criteria: 

1. The maximized capture storm water volume for the tributary area, on the basis of 
historical rainfall records, determined using the formula and volume capture coefficients 
in Urban Runoff Quality Management, WEF Manual of Practice No. 23/ASCE Manual of 
Practice No. 87 (i.e., the 85th percentile 24-hour storm event runoff); or 

2. The volume of annual runoff required to achieve 80 percent or more capture, 
determined in accordance with the methodology in Section 5 of the CASQA Stormwater 
Best Management Practice Handbook, New Development and Redevelopment (2003), 
using local rainfall data 

Flow-based Criteria: 

1. The flow of runoff produced from a rain event equal to at least 0.2 inches per hour 
intensity; or 

2. The flow of runoff produced from a rain event equal to at least 2 times the 85th 
percentile hourly rainfall intensity as determined from local rainfall records 

PART 2 - Additionally as stated in Section E.12.f.ii.a of the MS4 Permit, for projects over one 
acres in size: “Post-project runoff shall not exceed estimated pre-project flow rate for the 2-
year, 24-hour storm.” 

MS4 DRAINAGE IMPLEMENTATION 

According to Humboldt County’s GIS Maps only a portion of the site is within the County’s MS4 
permit jurisdiction (Appendix 2).  This area has been overlaid onto the site development map as 
shown in Appendix 3.   

Each individual parcel within the development will be required to comply with the 
requirements noted in part 1 above.  This can easily be accomplished with a combination of 
Low Impact Development (LID) features including infiltration galleries, bioswales, rain gardens, 
rain barrels, trees, etc. At the time improvement plans are prepared for each phase of the 
development a typical LID plan shall be prepared for the single-family residential lots.  This 
typical design may be modified as required for each individual house permit/construction as 
long as the minimum requirements are adhered to. 

LID designs for the multi-family and commercial properties will require individual attention as 
the layout and design for these properties can vary greatly.  These lots are currently shown with 
plenty of open space and should be able to accommodate the MS4 permit design criteria.  

All roadways within the subdivision are shown with a depressed parkway adjacent to the road 
surface.  This is intended to be used as a bioswale for the roadway drainage.  Storm drain inlets 
will be located within the bioswales to receive drainage into the storm drain system for flows in 
excess of the 85th percentile storm.  Once drainage is within the storm drain system it will be 
conveyed to the outlet for the drainage area.  See Appendix 3 for the locations of the eight 
Drainage Management Areas (DMA) proposed for the site. 
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For each DMA within the MS4 permit area additional storm water detention is required as 
noted in Part 2 above.  This applies to DMA 1 – 3.  To determine the amount of detention 
required we looked at the hydrographs of the Pre-Development condition to that of the Post 
Development condition for each of the three DMAs within the MS4 permit area. 

Peak runoff estimates used in this report were computed using the SCS TR-20 runoff method. 
The rainfall distribution used is a Type 1A 24-hr curve.  Rainfall data was obtained from the 
NOAA Precipitation Frequency Data Server (PFDS) for the project location (see Appendix 4).  
The Curve Number (CN) used for the existing Pre-Development condition was 43 (Soil Type A 
with a woods/grass surface).  The Time of Concentration (TOC) was computed from a 
combination of ‘sheet flow’ and ‘Shallow Concentrated Flow’.  The resulting TOCs and peak 
flows for each DMA are shown in Table 1. 

The CN used for the Post-Development condition was 77 (Soil Type A with a Residential 1/8 
acre lot size).   The Time of Concentration (TOC) was computed from a combination of ‘sheet 
flow’ and ‘Shallow Concentrated Flow’.  The resulting TOCs and peak flows for each DMA are 
shown in Table 1 below.   

As seen in the above table, the time of concentration for the existing condition is rather large 
due to the existing wooded condition of the site.  This results in a very small runoff for the 2-yr, 
24-hr storm event.  Limiting the post-development runoff to that of the pre-development 
runoff requires an amount of storage as shown in Table 1.  The Drainage Area Map in Appendix 
3 show the potential locations for the detention areas.  Using the detention areas shown results 
in a 1’ – 2’ water depth in each of the detention basins.  Appendix 5 contains the summary 
drainage hydrographs for DMAs 1 – 3. 

As noted earlier, this information is preliminary and shall be reviewed / revised during the 
design of each phase of the subdivision.  This information has been developed to show that the 
proposed development can comply with the County’s MS4 permit and that drainage 
infrastructure can be provided to properly drain the development. 

Drainage 
Management 

Area 

Pre-Dev. 
TOC (min) 

Pre-Dev. 
Peak 

Runoff 
(cfs) 

Post-Dev. 
TOC (min) 

Post-Dev. 
Peak 

Runoff 
(cfs) 

Required 
Storage 
Volume 

(ft3) 

Potential 
Detention 
Area (ft2) 

DMA-1 74 0.05 35 2.2 46,277 23,400 

DMA-2 78 0.03 30 1.6 33,413 20,100 

DMA-3 73 0.01 6 0.6 10,455 10,400 

Table 1 - Drainage Area Detention Storage Volume for the 2-yr, 24-hr Storm 
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APPENDIX 1 

Location Map 
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APPENDIX 2 

Humboldt County GIS MS4 Area Map 



Preliminary Hydraulic / Drainage Study 
McKay Ranch Planned Development
May 1, 2017 

THIS PAGE INTENTIONALLY LEFT BLANK 







Preliminary Hydraulic / Drainage Study 
McKay Ranch Planned Development
May 1, 2017 

APPENDIX 3 

Drainage Area Map 
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APPENDIX 4 

Rainfall Data 
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APPENDIX 5 

Summary Drainage Hydrographs 
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Summary for Subcatchment 1S: DMA-1 (Pre-Development)

Runoff = 0.05 cfs @ 24.18 hrs,  Volume= 0.017 af,  Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-yr Rainfall=3.14"

Area (ac) CN Description
11.500 43 Woods/grass comb., Fair, HSG A
11.500 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
68.9 300 0.0100 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.14"
5.3 450 0.0800 1.41 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
74.2 750 Total

Subcatchment 1S: DMA-1 (Pre-Development)

Runoff

Hydrograph

Time  (hours)
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Runoff=0.05 cfs @ 24.18 hrs
Type IA 24-hr

2-yr Rainfall=3.14"
Runoff Area=11.500 ac

Runoff Volume=0.017 af
Runoff Depth=0.02"

Flow Length=750'
Tc=74.2 min

CN=43

0.05 cfs @ 24.18 hrs
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Summary for Subcatchment 2S: DMA-1 (Post-Development)

Runoff = 2.17 cfs @ 8.34 hrs,  Volume= 1.120 af,  Depth= 1.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-yr Rainfall=3.14"

Area (ac) CN Description
11.500 77 1/8 acre lots, 65% imp, HSG A
4.025 35.00% Pervious Area
7.475 65.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
27.2 250 0.0100 0.15 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.14"
7.7 690 0.0100 1.50 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
34.9 940 Total

Subcatchment 2S: DMA-1 (Post-Development)

Runoff

Hydrograph

Time  (hours)
48474645444342414039383736353433323130292827262524232221201918171615141312111098765
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Runoff=2.17 cfs @ 8.34 hrs
Type IA 24-hr

2-yr Rainfall=3.14"
Runoff Area=11.500 ac

Runoff Volume=1.120 af
Runoff Depth=1.17"

Flow Length=940'
Slope=0.0100 '/'

Tc=34.9 min
CN=77

2.17 cfs @ 8.34 hrs
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Summary for Pond 3P: DMA-1 Pond

Inflow Area = 11.500 ac, 65.00% Impervious,  Inflow Depth = 1.17"    for  2-yr event
Inflow = 2.17 cfs @ 8.34 hrs,  Volume= 1.120 af
Outflow = 0.05 cfs @ 24.87 hrs,  Volume= 0.155 af,  Atten= 98%,  Lag= 991.6 min
Primary = 0.05 cfs @ 24.87 hrs,  Volume= 0.155 af

Routing by Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 103.97' @ 24.87 hrs   Surf.Area= 13,424 sf   Storage= 46,277 cf

Plug-Flow detention time= 1,276.9 min calculated for 0.155 af (14% of inflow)
Center-of-Mass det. time= 891.3 min ( 1,762.5 - 871.2 )

Volume Invert Avail.Storage Storage Description
#1 100.00' 60,667 cf 100.00'W x 100.00'L x 5.00'H Prismatoid  Z=2.0

Device Routing     Invert Outlet Devices
#1 Primary 100.00' 18.0"  Round Culvert   

L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 100.00' / 95.00'   S= 0.0500 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 100.00' 1.0" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.05 cfs @ 24.87 hrs  HW=103.97'   (Free Discharge)
1=Culvert  (Passes 0.05 cfs of 15.26 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.05 cfs @ 9.54 fps)

Pond 3P: DMA-1 Pond

Inflow
Primary

Hydrograph

Time  (hours)
484644424038363432302826242220181614121086
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Inflow Area=11.500 ac
Inflow=2.17 cfs @ 8.34 hrs

Primary=0.05 cfs @ 24.87 hrs
Peak Elev=103.97'
Storage=46,277 cf

2.17 cfs @ 8.34 hrs

0.05 cfs @ 24.87 hrs
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Summary for Subcatchment 4S: DMA-2 (Pre-Development)

Runoff = 0.03 cfs @ 24.24 hrs,  Volume= 0.012 af,  Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-yr Rainfall=3.14"

Area (ac) CN Description
8.200 43 Woods/grass comb., Fair, HSG A
8.200 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
68.9 300 0.0100 0.07 Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.14"
8.8 700 0.0700 1.32 Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
77.7 1,000 Total

Subcatchment 4S: DMA-2 (Pre-Development)

Runoff

Hydrograph

Time  (hours)
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Runoff=0.03 cfs @ 24.24 hrs
Type IA 24-hr

2-yr Rainfall=3.14"
Runoff Area=8.200 ac

Runoff Volume=0.012 af
Runoff Depth=0.02"
Flow Length=1,000'

Tc=77.7 min
CN=43

0.03 cfs @ 24.24 hrs
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Summary for Subcatchment 5S: DMA-2 (Post-Development)

Runoff = 1.62 cfs @ 8.27 hrs,  Volume= 0.799 af,  Depth= 1.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-yr Rainfall=3.14"

Area (ac) CN Description
8.200 77 1/8 acre lots, 65% imp, HSG A
2.870 35.00% Pervious Area
5.330 65.00% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
16.1 130 0.0100 0.13 Sheet Flow, 

Grass: Short   n= 0.150   P2= 3.14"
14.2 1,280 0.0100 1.50 Shallow Concentrated Flow, 

Grassed Waterway   Kv= 15.0 fps
30.3 1,410 Total

Subcatchment 5S: DMA-2 (Post-Development)

Runoff

Hydrograph

Time  (hours)
48474645444342414039383736353433323130292827262524232221201918171615141312111098765
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Runoff=1.62 cfs @ 8.27 hrs
Type IA 24-hr

2-yr Rainfall=3.14"
Runoff Area=8.200 ac

Runoff Volume=0.799 af
Runoff Depth=1.17"
Flow Length=1,410'

Slope=0.0100 '/'
Tc=30.3 min

CN=77

1.62 cfs @ 8.27 hrs
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Summary for Pond 6P: DMA-2 Pond

Inflow Area = 8.200 ac, 65.00% Impervious,  Inflow Depth = 1.17"    for  2-yr event
Inflow = 1.62 cfs @ 8.27 hrs,  Volume= 0.799 af
Outflow = 0.03 cfs @ 24.81 hrs,  Volume= 0.086 af,  Atten= 98%,  Lag= 991.8 min
Primary = 0.03 cfs @ 24.81 hrs,  Volume= 0.086 af

Routing by Stor-Ind method, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Peak Elev= 102.97' @ 24.81 hrs   Surf.Area= 12,520 sf   Storage= 33,413 cf

Plug-Flow detention time= 1,290.9 min calculated for 0.086 af (11% of inflow)
Center-of-Mass det. time= 898.1 min ( 1,765.1 - 866.9 )

Volume Invert Avail.Storage Storage Description
#1 100.00' 60,667 cf 100.00'W x 100.00'L x 5.00'H Prismatoid  Z=2.0

Device Routing     Invert Outlet Devices
#1 Primary 100.00' 18.0"  Round Culvert   

L= 100.0'   CPP, square edge headwall,  Ke= 0.500   
Inlet / Outlet Invert= 100.00' / 95.00'   S= 0.0500 '/'   Cc= 0.900   
n= 0.010  PVC, smooth interior,  Flow Area= 1.77 sf   

#2 Device 1 100.00' 0.8" Vert. Orifice/Grate    C= 0.600   

Primary OutFlow  Max=0.03 cfs @ 24.81 hrs  HW=102.97'   (Free Discharge)
1=Culvert  (Passes 0.03 cfs of 12.69 cfs potential flow)

2=Orifice/Grate  (Orifice Controls 0.03 cfs @ 8.26 fps)

Pond 6P: DMA-2 Pond

Inflow
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Hydrograph

Time  (hours)
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Inflow Area=8.200 ac
Inflow=1.62 cfs @ 8.27 hrs

Primary=0.03 cfs @ 24.81 hrs
Peak Elev=102.97'
Storage=33,413 cf

1.62 cfs @ 8.27 hrs

0.03 cfs @ 24.81 hrs
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Summary for Subcatchment 7S: DMA-3 (Pre-Development)

Runoff = 0.01 cfs @ 24.20 hrs,  Volume= 0.004 af,  Depth= 0.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-48.00 hrs, dt= 0.05 hrs
Type IA 24-hr  2-yr Rainfall=3.14"

Area (ac) CN Description
2.600 43 Woods/grass comb., Fair, HSG A
2.600 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)
68.9 300 0.0100 0.07Sheet Flow, 

Woods: Light underbrush   n= 0.400   P2= 3.14"
4.2 125 0.0100 0.50Shallow Concentrated Flow, 

Woodland   Kv= 5.0 fps
73.1 425 Total

Subcatchment 7S: DMA-3 (Pre-Development)

Runoff

Hydrograph

Time  (hours)
48474645444342414039383736353433323130292827262524232221201918171615141312111098765
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Runoff=0.01 cfs @ 24.20 hrs
Type IA 24-hr

2-yr Rainfall=3.14"
Runoff Area=2.600 ac

Runoff Volume=0.004 af
Runoff Depth=0.02"

Flow Length=425'
Slope=0.0100 '/'

Tc=73.1 min
CN=43

0.01 cfs @ 24.20 hrs






