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Acronyms and Abbreviations 
  

APN   Assessor’s Parcel Number 

DMA   Drainage Management Area 

INC   Incorporated 

NOAA   National Oceanic and Atmospheric Administration 

WDR   Waste Discharge Requirement 

cfs   Cubic Feet Per Second 

ft   feet 

ft2   square feet 

ft3   Cubic feet 

hr   hour 

in   inch 

in/hr   inch/hour. 

LF   Linear Feet 

TC   Time of Concentration 
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1 Existing Site Conditions 
The project site consists of a single concurrent parcel located at 1050 Myers Road, McKinleyville, CA 
(APN:511-031-018). The existing site is a relatively flat, 1.10-acre area with two existing residences with 
gravel driveways, and the rest of the property is covered in groomed, grass lawn. There is an additional 
gravel driveway south off of Myers Road the eastern lawn. (See Appendix A: Existing Site Conditions).  
 
The existing project site generally slopes to the southwest corner of the site at slopes of approximately 
0.5%-1%. Stormwater runoff remains onsite and infiltrates into the existing lawn and gravel coverage. 
Existing residences’ downspouts are disconnected and are routed to the surrounding pervious surface 
coverage. 

2 Proposed Site Conditions 
The proposed project consists of the subdivision of the existing parcel into 5-separate for future single-
family residential homes. The existing residences will be separated into two residential lots with a single 
residence on each parcel. The 3 new residential parcels will remain undeveloped until the current or 
future owners wish to build a new single-family residences. The proposed subdivision includes new 
sidewalks with a green planting strip, concrete gutter along the southern edge of Myers Road and the 
western edge of Halfway Avenue. Access to the existing residences is maintained by new concrete 
driveways and aprons. An asphalt driveway off of Myers Road (+/- 180 LF) provides access to the 
proposed southwest parcel. This driveway includes stone lined swales on each side of the driveway to 
infiltrate water in place. Halfway Avenue and Myers Road will both be widened to match the existing 
improved sections to the west and north of the subdivision. New utilities for all future residences 
including both a sewer and water lateral will be installed and capped for future usage. The total area of 
each proposed parcel and their proposed surface coverage are included in Table 1 and Table 2 below. 
 

Table 1: Proposed Parcel Area 

 Total Area (ft2) Total Area (Acre) 
Parcel 1 6843 0.16 
Parcel 2 6297 0.14 
Parcel 3 14547 0.33 
Parcel 4 7713 0.18 
Parcel 5 12168 0.28 
Total 47568 1.09 
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Table 2: Existing and Proposed ground cover areas due to Proposed Subdivision 

  Total Area (ft2) Total Area (Acre) 
Ground Cover 

Type 
Pre-

Construction 
Post-

Construction 
Pre-

Construction 
Post-

Construction 
Grass/Pasture 43869 30483 1.01 0.70 
Asphalt Paving 1945 5859 0.04 0.13 
Pervious Paving 0 0 0.00 0.00 
Concrete Paving 0 5773 0.00 0.13 

Rooftop 1754 1754 0.04 0.04 
Total 47568 47568 1.09 1.09 

 

2 Runoff Calculations 
Time of concentration of a given site is calculated using the Kerby Method, as follows: 

𝑇𝑇𝑐𝑐 = 0.828(𝑟𝑟 ∗ 𝐿𝐿 𝑆𝑆0.5⁄ )0.467     (1) 

  Where: 

   Tc = time of concentration (min) 

   r = roughness coefficient (dimensionless) 

   L = flow length (ft) 

   S = slope (ft/ft) 

 

Runoff flow rate is calculated using the Rational Method in conjunction with the Time of 
Concentration. The Rational method is as follows. 

𝑄𝑄 = 𝐶𝐶 ∗ 𝑖𝑖 ∗ 𝐴𝐴      (2) 

  Where: 

   Q = flow rate of runoff (cfs) 

   C = Rational Method Runoff coefficient (dimensionless) 

   i = rainfall intensity (in/hr) 

   A = site area (acre) 

Runoff coefficients represent the percentage of precipitation that will runoff of a given ground cover 
type. The runoff coefficients are found in Appendix C.   
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Using the project site drainage areas, in combinations with the weighted runoff coefficients generated 
using the coefficients from the California State Water Resources Control Board (SWRCB), Equation 3 is 
used to calculate the flowrate of runoff resulting from the design storms.  

 

𝑄𝑄𝑝𝑝𝑝𝑝𝑝𝑝/𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 𝐶𝐶1,𝑝𝑝𝑝𝑝𝑝𝑝/𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 ∗ 𝑖𝑖 ∗ A1,𝑝𝑝𝑝𝑝𝑝𝑝/𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 … + 𝐶𝐶𝑛𝑛,𝑝𝑝𝑝𝑝𝑝𝑝/𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 ∗ 𝑖𝑖 ∗ A𝑛𝑛,𝑝𝑝𝑝𝑝𝑝𝑝/𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝  (3) 

 Where: 

   Qpre/post = runoff flowrate pre/post construction (cfs) 

Cn,pre/post = runoff coefficient for the nth surface type pre/post construction 

   i = rainfall intensity (in/hr) 

   An,pre/post = area of the nth surface type pre/post construction (acres) 

The volume is then calculated for the post development conditions based on the impervious area and a 
higher runoff coefficient for the developed site using Equation 4. 

   𝑉𝑉𝑝𝑝𝑝𝑝𝑝𝑝/𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = 𝑄𝑄 𝑝𝑝𝑝𝑝𝑝𝑝/𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 ∗ 𝑡𝑡     (4) 

Where: 

   Vpre/post = runoff volume pre/post-construction (ft3) 

   t = duration of storm (seconds) 

Alternatively, volumetric runoff can be calculated using project site drainage areas, weighted runoff 
coefficients, and design storm rainfall depth, as shown in Equation 5. 

𝑉𝑉𝑝𝑝𝑝𝑝𝑝𝑝/𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 =  𝐴𝐴1,𝑝𝑝𝑝𝑝𝑝𝑝/𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 ∗ 𝐶𝐶1, 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
∗ 𝑑𝑑… + 𝐴𝐴𝑖𝑖, 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

∗ 𝐶𝐶𝑖𝑖,𝑝𝑝𝑝𝑝𝑝𝑝/𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 ∗ 𝑑𝑑  (5) 

  Where: 

   Apre/post = area of the nth surface type pre/post construction (ft2) 

   Cn,pre/post = runoff coefficient for the nth surface type pre/post construction 

   d = rainfall depth (in) 

The increase in volume of runoff is calculated as follows in Equation 6. 

𝑉𝑉𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖𝑖 = 𝑉𝑉𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 − 𝑉𝑉𝑝𝑝𝑝𝑝𝑝𝑝     (6) 
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2.1 Manning’s Equation 
Manning’s equation is used to determine the maximum flow rate possible through an open channel or 
pipe given a velocity of flow and a cross-sectional area.  

    𝑄𝑄 = 𝑉𝑉𝑉𝑉 = �1.49
𝑛𝑛
� 𝐴𝐴𝑅𝑅ℎ

2
3√𝑆𝑆      (7) 

  Where  

   Q = Flow Rate (CFS) 

   v = Velocity (ft/s) 

   A = Flow Area (ft2) 

   n = Manning’s Roughness Coefficient 

   Rh = Hydraulic Radius (ft) 

   S = Channel Slope (ft/ft) 

This equation requires several other equations to calculate the flow rate through a trapezoidal open 
channel or circular pipe, including a specific equation for hydraulic radius and flow area. These equations 
are automatically calculated within FlowMaster. 

3 Stormwater Runoff Analysis 
Stormwater runoff analysis for this project was conducted per Humboldt County and the McKinleyville 
General Plan requirements. This project requires that post-construction runoff volumes do not exceed 
pre-construction conditions for a 100-year storm and stormwater peak flows do not increase from pre-
construction conditions occurring during the 25-year storm. 
 
3.1 Pre- and Post-Development Runoff Volume 
The pre- and post- development site conditions were investigated and values for times of concentration 
(Tc) were determined using Equation 1 (See Table 3).  The pre-development rainfall intensity was then 
interpolated from NOAA rainfall intensity values for the site (See Table 4).  Equations 2 through Equations 
5 were used to calculate runoff volumes for both Pre- and Post-development conditions using these 
interpolated rainfall intensities, ground cover types, areas, and runoff coefficients. These values are 
shown in Table 4.   
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Table 3: Time of Concentration for Pre- and Post-Development Site Conditions 

Site Condition Time of Concentration (min) 
Pre-Development 60.07 

DMA 1 – 
Residential Lots 59.50 

DMA 2 – Improved 
Halfway Avenue 1.30 

 

The rational method requires a minimum storm length of 10-minutes. As Such the 10-minute storm was used for 
calculations where the time of concentration fell under the 10-minute threshold. 

Table 4: Rainfall Intensity based on and interpolated from NOAA Data.  *Denotes interpolated value. 

Rainfall Intensity (in/hr) 
25-Year, 10-Minute Storm 2.19 
100-Year, 10-Minute Storm 2.91 

 
See Appendix D: NOAA Rainfall data for values listed in Table 4. 
 

Table 5:  Pre/Post Construction Runoff Flowrates for 25-year and 100-year design storms. 

 25-Year Runoff (cfs) 100-Year Runoff (cfs) 

 Pre-Dev Post-Dev Pre-Dev Post-Dev 
DMA 1 0.31 0.68 0.41 0.55 
DMA 2 0.11 0.24 0.15 0.32 

Whole Site 0.42 0.92 0.56 0.87 
 

Table 6: Pre/Post Construction Runoff Volumes 

 100-Year Runoff Volume (ft3) 

 Pre-Dev Post-Dev 
DMA 1 365.31 818.83 
DMA 2 134.62 398.11 

Whole Site 499.93 1216.94 
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4 Conclusion 
• The project consists of the subdivision of a parcel into 5-separate parcels based both on splitting

the two existing residences and providing 3 new single family residential parcels.
• New residences are shown on plans only as a proof of concept. No new residences are proposed

within this project.
• Proposed improvements include new sidewalks along Myers Road and Halfway Avenue. Both

roads will also be widen to match the existing roadway sections to the north on Halfway Avenue,
and to the west on Myers Road

• Each of the 5 residential parcels will include a new concrete apron to provide access to the parcel
from their respective adjacent roadways. This includes an extended asphalt driveway for the
southwest parcel (Parcel 3).

• Sewer and water laterals are installed for future residential homes.
• The project results in the post-construction conditions including approximately 13,386 ft2 of

impervious paving and 30,483 ft2 of pervious landscaping.
• The stormwater on site is separated into two DMAs based on whether water will be infiltrating

in place or ultimately being routed into the existing storm drainage system beneath Halfway
Avenue.

• DMA 1 includes the proposed residential areas within the bounds of the newly proposed
sidewalks including the existing residences, and the pervious lawn coverage to remain until future
single-family residences are built.

• DMA 2 includes the expanded roadways and gutters up to the center line of the existing roads,
and the new sidewalks graded to route runoff to the gutters and storm drainage system.

• The DMA 1 pre-construction, 25-year storm event results in an estimated runoff flowrate of 0.31
cfs and a post-construction runoff flowrate of 0.68 cfs.

• The DMA 2 pre-construction, 25-year storm event results in an estimated runoff flowrate of 0.11
cfs and a post-construction runoff flowrate of 0.33 cfs.

• The DMA 1 pre-construction, 100-year storm event results in an estimated stormwater runoff
volume of 365 ft3 and a post-construction runoff volume of 819 ft3.

• The DMA 2 pre-construction, 100-year storm event results in an estimated stormwater runoff
volume of approximately 135 ft3 and a post-construction runoff volume of 398 ft3.

• DMA 1’s increased stormwater flow rate and volume can be sequestered on site and infiltrated
in place with the excess of pervious surface coverage. This has been confirmed via the Humboldt
County Regulated Project Stormwater Calculator.

• DMA 2’s increased stormwater flow rate and volume can be sequestered on site and infiltrated
in place with overflows connected to the existing storm drainage beneath Halfway Avenue.

• There is approximately 550 ft2 of pervious landscaping in DMA 2. These areas can be depressed
a 1.5’ to attain a storage volume of 550 ft3 to adequately the increased stormwater with a 0.5’
freeboard.

• Overflow from a larger than typical design storm will enter the existing storm drainage system.
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Please do not hesitate to contact this office with any questions or concerns regarding this preliminary 
hydrological analysis. This analysis will be revised for final design upon approval of the proposed 
subdivision application and before applying for the final building permits. 
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Appendix A: Existing Site Conditions 
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Appendix B:  Subdivision Site Plan 
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Appendix C: Drainage Calculation Tables of Coefficients 
 

Table 7: Runoff Rational Method coefficients for surface conditions on site post-construction 

Surface Type Runoff Coefficient 
Unimproved/Grass Areas 0.2 
Concrete 0.9 
Asphalt  0.9 
Pervious Pavement 0.5 
Roof 0.9 
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Appendix D: NOAA Rainfall Data 
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1 2 5 10 25 50 100 200 500 1000

5-min
1.61 

(1.42-1.86)
2.02 

(1.76-2.33)
2.58 

(2.26-2.99)
3.07 

(2.65-3.59)
3.79 (3.16-4.61) 4.39 (3.56-5.46)

5.03 
(3.97-6.44)

5.74 (4.38-7.58)
6.78 

(4.93-9.40)
7.64 

(5.35-11.0)

10-min
1.16 

(1.01-1.33)
1.45 

(1.27-1.67)
1.85 

(1.61-2.14)
2.20 

(1.90-2.57)
2.72 (2.26-3.30) 3.14 (2.55-3.91)

3.61 
(2.84-4.61)

4.11 (3.14-5.44)
4.85 

(3.54-6.73)
5.48 

(3.84-7.90)

15-min
0.932 

(0.816-1.08)
1.16 

(1.02-1.34)
1.49 

(1.30-1.73)
1.78 

(1.53-2.08)
2.19 (1.82-2.66) 2.54 (2.06-3.16)

2.91 
(2.29-3.72)

3.32 (2.53-4.38)
3.92 

(2.85-5.43)
4.42 

(3.10-6.36)

30-min
0.624 

(0.548-0.720)
0.780 

(0.682-0.902)
1.00 

(0.872-1.16)
1.19 

(1.03-1.39)
1.47 (1.22-1.78) 1.70 (1.38-2.12)

1.95 
(1.54-2.49)

2.22 (1.70-2.94)
2.62 

(1.91-3.64)
2.96 

(2.07-4.27)

60-min
0.438 

(0.383-0.505)
0.547 

(0.478-0.631)
0.700 

(0.610-0.811)
0.833 

(0.720-0.975)
1.03 

(0.855-1.25)
1.19 (0.965-1.48)

1.36 
(1.08-1.75)

1.56 (1.19-2.06)
1.84 

(1.34-2.55)
2.07 

(1.45-2.99)

2-hr
0.336 

(0.294-0.387)
0.412 

(0.360-0.476)
0.518 

(0.452-0.600)
0.610 

(0.527-0.713)
0.743 

(0.618-0.903)
0.853 

(0.692-1.06)
0.970 

(0.765-1.24)
1.10 

(0.839-1.45)
1.28 

(0.936-1.78)
1.44 

(1.01-2.07)

3-hr
0.289 

(0.253-0.333)
0.351 

(0.308-0.406)
0.439 

(0.382-0.508)
0.514 

(0.444-0.601)
0.622 

(0.516-0.755)
0.709 

(0.576-0.884)
0.804 

(0.634-1.03)
0.906 

(0.692-1.20)
1.05 

(0.767-1.46)
1.17 

(0.822-1.69)

6-hr
0.222 

(0.195-0.257)
0.269 

(0.235-0.310)
0.331 

(0.289-0.384)
0.385 

(0.332-0.450)
0.461 

(0.383-0.560)
0.522 

(0.424-0.650)
0.587 

(0.463-0.751)
0.656 

(0.501-0.867)
0.754 

(0.549-1.05)
0.834 

(0.584-1.20)

12-hr
0.164 

(0.144-0.189)
0.199 

(0.174-0.229)
0.245 

(0.213-0.284)
0.283 

(0.245-0.332)
0.337 

(0.280-0.410)
0.380 

(0.308-0.473)
0.424 

(0.334-0.543)
0.470 

(0.359-0.622)
0.536 

(0.390-0.743)
0.588 

(0.412-0.848)

24-hr
0.120 

(0.107-0.137)
0.146 

(0.130-0.167)
0.180 

(0.161-0.206)
0.209 

(0.185-0.241)
0.247 

(0.212-0.294)
0.278 

(0.234-0.336)
0.308 

(0.254-0.382)
0.341 

(0.274-0.433)
0.385 

(0.298-0.508)
0.420 

(0.315-0.572)

2-day
0.081 

(0.072-0.092)
0.099 

(0.088-0.113)
0.122 

(0.109-0.140)
0.141 

(0.125-0.163)
0.167 

(0.143-0.199)
0.187 

(0.157-0.226)
0.207 

(0.170-0.256)
0.227 

(0.182-0.288)
0.255 

(0.197-0.336)
0.276 

(0.207-0.376)

3-day
0.063 

(0.056-0.072)
0.077 

(0.069-0.088)
0.096 

(0.086-0.110)
0.111 

(0.098-0.128)
0.131 

(0.113-0.156)
0.146 

(0.123-0.177)
0.162 

(0.133-0.200)
0.177 

(0.142-0.225)
0.198 

(0.153-0.262)
0.215 

(0.161-0.292)

4-day
0.053 

(0.047-0.060)
0.065 

(0.058-0.075)
0.081 

(0.072-0.093)
0.094 

(0.083-0.108)
0.111 

(0.095-0.132)
0.123 

(0.104-0.150)
0.136 

(0.112-0.169)
0.149 

(0.120-0.190)
0.167 

(0.129-0.220)
0.180 

(0.135-0.245)

7-day
0.038 

(0.034-0.043)
0.047 

(0.042-0.054)
0.059 

(0.052-0.067)
0.068 

(0.060-0.079)
0.080 

(0.069-0.095)
0.089 

(0.075-0.108)
0.098 

(0.081-0.122)
0.107 

(0.086-0.136)
0.119 

(0.092-0.158)
0.129 

(0.096-0.175)

10-day
0.031 

(0.028-0.035)
0.038 

(0.034-0.044)
0.048 

(0.043-0.055)
0.055 

(0.049-0.064)
0.065 

(0.056-0.077)
0.072 

(0.061-0.088)
0.079 

(0.065-0.098)
0.087 

(0.070-0.110)
0.096 

(0.074-0.127)
0.103 

(0.077-0.141)

20-day
0.021 

(0.019-0.024)
0.026 

(0.023-0.030)
0.032 

(0.029-0.037)
0.037 

(0.033-0.043)
0.044 

(0.037-0.052)
0.048 

(0.041-0.059)
0.053 

(0.043-0.065)
0.057 

(0.046-0.073)
0.063 

(0.048-0.083)
0.067 

(0.050-0.091)

30-day
0.017 

(0.015-0.020)
0.021 

(0.019-0.025)
0.027 

(0.024-0.031)
0.031 

(0.027-0.035)
0.036 

(0.030-0.042)
0.039 

(0.033-0.048)
0.043 

(0.035-0.053)
0.046 

(0.037-0.059)
0.050 

(0.039-0.066)
0.053 

(0.040-0.073)

45-day
0.015 

(0.013-0.017)
0.018 

(0.016-0.021)
0.023 

(0.020-0.026)
0.026 

(0.023-0.030)
0.030 

(0.026-0.036)
0.033 

(0.028-0.040)
0.035 

(0.029-0.044)
0.038 

(0.031-0.049)
0.041 

(0.032-0.055)
0.044 

(0.033-0.060)

60-day
0.013 

(0.012-0.015)
0.016 

(0.014-0.019)
0.020 

(0.018-0.023)
0.023 

(0.020-0.026)
0.026 

(0.022-0.031)
0.028 

(0.024-0.035)
0.031 

(0.025-0.038)
0.033 

(0.026-0.042)
0.036 

(0.027-0.047)
0.037 

(0.028-0.051)

Please refer to NOAA Atlas 14 document for more information.

PDS-based precipitation frequency estimates with 90% confidence intervals (in inches/hour)1

Please refer to NOAA Atlas 14 document for more information.

Duration
Average recurrence interval (years)

Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates (for a given duration 
and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds are not checked against probable maximum 
precipitation (PMP) estimates and may be higher than currently valid PMP values.

1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS).
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