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Introduction: 
Trinity Valley Consulting Engineers, Inc. (TVCE) 
was secured by Mr. Dane Valadao to perform a 
drainage report for the proposed project. The 
following is an outline of our findings and 
recommendations. 
 
Project Site Location: 
The project site is in a portion of Section 32, of 
Township 6 North, Range 1 East of Humboldt 
Meridian, in the town of McKinleyville, in the 
County of Humboldt, and State of California (see 
Attachment 1, Location Map). The Assessor Parcel 
Number (APN) for the property is 509-114-016.  
 
Project Site Conditions: 
The existing site is mainly manicured lawn with a 
single residence, single garage, and storage shed 
located in the center of the parcel. Paved access is 
from G Lane to the east. The parcel is bordered by 
Pickett Road to the north and Gwin Road to the 
south. Existing stormwater drainage inlets have not 
been identified in the immediate area.   
 
Relief of the project area slopes to the north.  Slopes 
onsite are nearly flat (less than 1%), and stormwater 
flows as overland flow and eventually onto Pickett 
Road (see Attachment 2, Drainage Map). Pickett 
road drainage consists a roadside swale along the 
south border and a curb and gutter along the north. 
 
Proposed Project: 
The proposed project is to subdivide the existing 
parcel into approximately twenty (20) lots. The 
center lot will consist of the existing home and 
garage. The existing garage may need to be moved 
in order to accommodate the development. The 
remaining lots will be developed with single and 
muti-family residences. New access for this 
development will consist of a paved two-lane road 
from Gwin Road to Pickett Road. Grading for each 
site will consist of construction of access roadways 
and building pads.  Building pads will generally be 
constructed of standard cut/fill bench construction.  
All utilities will be trenched underground.  
 
Runoff Calculations:    
Calculations were performed for the entire site in 
order to determine the amount of increase in runoff 
from the property after the development of the 

property is complete (see attached calculations, 
Attachment 3).  
 
For these calculations the following constraints and 
assumptions were utilized: 
 
Pre-development constraints 
Design Storm Event (year): 100 
Design Storm Duration (hr): 1 
Pervious Surface (Acres): 2.65 
Impervious Surface (Acres): 0.09 
 
Post Development constraints 
Design Storm Event (year): 100 
Design Storm Duration (hr): 1 
Pervious Surface (Acres): 1.01 
Impervious Surface (Acres): 1.73 
 
Runoff coefficient:  The runoff coefficient was 
determined to be 0.23 pre-development and 0.64 
post-development.  These numbers were calculated 
based on the existing conditions, area of roadway 
surfaces, and assumed area of roof cover at total 
buildout.  Proposed roof areas were calculated by 
utilizing the preliminary plans for each unit 
including overhangs and parking areas.  Allowance 
was made for sidewalks and any other hardscapes. 
The proposed development also incorporates 
permeable asphalt in the parking stalls.  
 
Calculations showed an increase of 3.38 cubic feet 
per second (cfs) runoff as a result of the proposed 
development during a 100-year event. Per this 
method and the McKinleyville Drainage Plan, the 
minimum retention volume shall be 4,873 cubic feet 
(36,452 gallons).  
 
Design Measures:  
 
Primary design measures for treating and handling 
stormwater include and are not limited to: self-
retaining areas, landscaping, tree planting, rain 
barrels, natural buffers, preservation of existing 
vegetation, permeable paving and reduction to 
impervious surfaces. In addition to these basic 
design measures, there are two other major design 
measures that a project must consider: bioretention, 
and subsurface infiltration. Both are explained in 
greater detail below:  
 



 
  Drainage Report 
 

    
Valadao Subdivision                                                         2 

Option 1: 
Bioretention uses vegetation and soil, or engineered 
media, to promote stormwater treatment through 
filtration and storage. Bioretention utilizes bermed or 
excavated areas to create a basin to capture runoff. 
They can be adjacent to impervious areas within 
parking lot landscaping, along roadsides, and in open 
spaces to allow stormwater runoff to flow into the 
retention area either as sheet flow or as an end of 
pipe system that receives concentrated flows (e.g., 
from a culvert system or rock lined ditch). 
Bioretention is used for treating stormwater runoff 
from project pavement areas (e.g., roadways, parking 
lots, maintenance facilities, etc.) that contain 
pollutants of concern. Infiltration (in facilities 
without a liner), filtration (in facilities with a liner), 
sedimentation, adsorption to soil particles, 
biochemical processes, and plant uptake are the 
primary means for pollutant removal and treatment. 
 
During a storm, runoff enters the Bioretention 
causing the water level in the basin to rise. During 
the rainfall, and for some time after it ends, the 
runoff infiltrates into the soil or engineered media 
through the invert area which is sized based upon the 
water treatment volume, the permeability of the soil 
below the invert, and the time period selected for 
infiltration. It is preferred that events greater than the 
design storm event be bypassed around the facility to 
preserve infiltration capacity and to prevent erosion 
or scour. Flows greater than the design storm event 
can be passed through the facility, typically over a 
spillway through the confining berm or through an 
overflow riser, when necessary. 
 
Option 2: 
Subsurface stormwater infiltration is a stormwater 
management technique that involves collecting 
rainwater then allowing it to percolate into the 
ground rather than runoff into surface waters. Like 
bioretention, this option can improve water quality 
by filtering contaminates from stormwater as it 
passes through the soil.  
 
By reducing surface runoff and potential flooding, 
subsurface infiltration can contribute to the creation 
of aesthetically pleasing landscapes and recreational 
spaces. This can enhance the overall quality of life 
for residents in a development. 
 

Lastly, subsurface infiltration helps mimic natural 
hydrological processes by allowing water to 
gradually percolate into the ground. This preserves 
the natural flow patterns and reduces the disruption 
caused by conventional stormwater management 
practices. 
 
Conclusion: 
Based upon the review of the site plan, preliminary 
drainage plan, and runoff calculations, stormwater 
flows from the proposed development can be 
accommodated within the property boundary through 
the use of self-retaining areas, landscaping, 
subsurface infiltration and bioretention strategically 
placed on the property. 
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Project: Project No:

Date: APN:

Client: By:

Address: Check By:

Sheet: 1 of 3

60 sec/min

See Page 3

See Page 2

Post Development 

Pre development

increase 

cf
gallons

Minimum Detention Volume 
for 24 Hour Storm Event

cfs

cfs

4873
36452

24 hours/day
7.48 gal/cf

Difference

1.87

3.38

Conversions

60 min/hour

cfs

Drainage Area #1
Q100

Q2

5.25

67 Walnut Way    *     PO Box 1567     *     Willow Creek, CA 95527    *     Ph: (530) 629-3000     *     Fax: (530) 629-3011

Total 

1820 Pickett Road J. McKnight

McKinleyville, CA  

HYDRAULIC CALCULATIONS - PRE-DEVELOPMENT

Total 

Summary 

Proposed Subdivision 873

12/18/2023 510-381-021

Dane Valadao E. Keyes



Project: Project No:

Date: APN:

Client: By:

Address: Check By:

Sheet: 2 of 3

Determination of Runoff Coefficients, C

Total Area (acres) Areaground Areaimpervious Cground Cimpervious Cadjusted

100-Year Runoff Flow Rates

A = area of runoff in acres 
C = Runoff Coefficient per McKinleyville Drainage report 
L = Overland Travel Distance in miles
S = Slope in ft/ft
Tc = Time of Concentration in Minutes (California Culvert Method) 

Tc = ((11.9L3)/H)0.385

(0.167 hours minimum)

i100 = rainfall intensity for a 100-year storm event (in/hour)

Q = Water flow rate in cubic feet per second

Q2 = 1.04*Ci100A Reational Method with 1.04 adjustment factor

i100

2.9

Q2

1.870.01

Tc

0.167

C

0.23

0.98 0.23

Area Number

1

L

0.131

H

6

S

67 Walnut Way    *     PO Box 1567     *     Willow Creek, CA 95527    *     Ph: (530) 629-3000     *     Fax: (530) 629-3011

510-381-021

E. Keyes

J. McKnight

Dane Valadao

Area Number

2.741 2.65 0.09 0.2

Proposed Subdivision 873

12/18/2023

HYDRAULIC CALCULATIONS - PRE-DEVELOPMENT

1820 Pickett Road

McKinleyville, CA  



Project: Project No:

Date: APN:

Client: By:

Address: Check By:

Sheet: 3 of 3

Determination of Runoff Coefficients, C

Total Area (acres) Areaground Areaimpervious Cground Cimpervious Cadjusted

100-Year Runoff Flow Rates

Flow Difference (cfs) :
A = area of runoff in acres 
C = Runoff Coefficient per McKinleyville Drainage Report
L = Overland Travel Distance in miles
S = Slope in ft/ft
Tc = Time of Concentration in Minutes (California Culvert Method) 

Tc = ((11.9L3)/H)0.385

(0.167 hours minimum)

i100 = rainfall intensity for a 100-year storm event (in/hour)

Q = Water flow rate in cubic feet per second

Q100 = 1.04*Ci100A Reational Method with 1.04 adjustment factor

Proposed Subdivision 873

12/18/2023 510-381-021

Dane Valadao E. Keyes

1820 Pickett Road J. McKnight

McKinleyville, CA  

HYDRAULIC CALCULATIONS - POST-DEVELOPMENT

Area Number

1 2.74 1.01 1.73 0.2 0.89 0.64

Area Number L H S Tc C i100 Q

1 0.131 6 0.01 0.167 0.64 2.9 5.25
3.38

67 Walnut Way    *     PO Box 1567     *     Willow Creek, CA 95527    *     Ph: (530) 629-3000     *     Fax: (530) 629-3011
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IDF Intensity Chart 
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Attachment 5: 
 

Runoff Coefficients 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



810-28  Highway Design Manual 

July 1, 2020 
 

Table 819.2B 

Run off Coefficients for Developed Areas(1) 

Type of Drainage Area Runoff 

Coefficient 

Business:  

Downtown areas  0.70 - 0.95 

Neighborhood areas 0.50 - 0.70 

Residential:  

Single-family areas 0.30 - 0.50 

Multi-units, detached 0.40 - 0.60 

Multi-units, attached 0.60 - 0.75 

Suburban 0.25 - 0.40 

Apartment dwelling areas 0.50 - 0.70 

Industrial:  

Light areas 0.50 - 0.80 

Heavy areas 0.60 - 0.90 

Parks, cemeteries: 0.10 - 0.25 

Playgrounds: 0.20 - 0.40 

Railroad yard areas: 0.20 - 0.40 

Unimproved areas: 0.10 - 0.30 

Lawns:  

Sandy soil, flat, 2% 0.05 - 0.10 

Sandy soil, average, 2-
7%  

0.10 - 0.15 

Sandy soil, steep, 7%  0.15 - 0.20 

Heavy soil, flat, 2%  0.13 - 0.17 

Heavy soil, average, 2-
7%  

0.18 - 0.22 

Heavy soil, steep, 7%  0.25 - 0.35 

Streets:  

Asphaltic 0.70 - 0.95 

Concrete  0.80 - 0.95 

Brick 0.70 - 0.85 

Drives and walks 0.75 - 0.85 

Roofs: 0.75 - 0.95 

NOTES: 

(1) From HDS No. 2.  
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Project: Project No:

Date: APN:

Client: By:

Address: Check By:

Sheet: 1 of 3

Equations:
Af = WQV(df/[k(hf+df)tf])

Abr = LxW

WQV = Qt-Qg

Definitions: 
Af = Minimum surface area of the bioretention ponding area
WQV = Water quality volume
df = Media layer depth
k = Coefficient of permeability for bioretention soil media (infiltration rate)
hf = Average water depth above the soil media layer (ponding depth)

tf = Design drain time for WQV

Qt = Total volumne

Qg = Volume of Gravel
L = Length of Bioretention
W = Width of Bioretention
D = Depth of Bioretention 
Abr = Design area of bioretention facility

Calculations: 

Qt = ft3

L ft
W ft
D ft

Abr ft2

Vs %

Qg = ft3

WQV = ft3

df = ft
k = ft/day
hf = ft
tf = days

Af = ft2

Use a 400 square foot bioretention facility to mitigate excess 
stormwater

4793
2

10
0.5

1

383.4

20
20

1

400

20

80

4873

67 Walnut Way    *     PO Box 1567     *     Willow Creek, CA 95527    *     Ph: (530) 629-3000     *     Fax: (530) 629-3011

1820 Pickett Road J. McKnight

McKinleyville, CA  

BIORETENTION

Proposed Subdivision 873

12/18/2023 510-381-021

Dane Valadao E. Keyes
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Compost shall be a well-decomposed, stable, weed-free organic matter source derived from waste 

materials including yard debris, wood wastes or other organic materials not including manure or biosolids, 

and shall meet the standards developed by the US Composting Council (USCC). The product shall be 

certified through the USCC Seal of Testing Assurance (STA) Program (a compost testing and information 

disclosure program). 

 
Compost Quality Analysis: 

 
Before delivery of the soil, the supplier shall submit a copy of the lab analysis performed by a laboratory that is 

enrolled in the USCC’s Compost Analysis Proficiency (CAP) program and using approved Test Methods for the 

Evaluation of Composting and Compost (TMECC). The lab report shall verify that the compost parameters are within 

the limits specified below. 

 

Parameter Range Reported as (units) 

Organic Matter Content 35-75 %, dry weight basis 

Carbon to Nitrogen Ratio 15:1 to 25:1 ratio 

Maturity 
(Seed Emergence and Seedling Vigor) 

 
>80 

 
average % of control 

Stability (CO₂ Evolution Rate) <8 mg C0₂-C/g unit OM/day 

Soluble Salts (Salinity) <6.0 mmhos/cm 

 
pH 

6.5 - 8.0 
May vary with plant 
species 

 
units 

 

Heavy Metals Content 
 

PASS 
PASS/FAIL: US EPA Class A standard, 40 
CFR § 503.13, tables 1 and 3. 

Pathogens 

 

Fecal coliform 
 

PASS 
PASS/FAIL: US EPA Class A standard, 40 
CFR § 503.32(a) levels 

 

Salmonella 
 

PASS 
PASS/FAIL: US EPA Class A standard, 40 
CFR § 503.32(a) levels 

Nutrient Content (provide analysis, including): 

Total Nitrogen (N) ≥0.9 % 

Boron (Total B) <80 ppm 

Calcium (Ca) For information only % 

Sodium (Na) For information only % 

Magnesium (Mg) For information only % 

Sulfur (S) For information only % 
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Gravel Layer 
 

The gravel layer used in the bioretention facility must consist of Class 2 Permeable Material as specified in the State of 
California’s Business, Transportation and Housing Agency, Department of Transportation; Standard Specifications 2010, 
manual (http://www.dot.ca.gov/hq/esc/oe/construction_contract_standards/std_specs/2010_StdSpecs/2010_StdSpec s.pdf). 

 
The specific section, Subsurface Drains, Sec. 68, of the manual is used because it offers specific specifications for subsurface 
drains. In addition to the standardized permeable layer, a membrane layer of pea gravel or other intermediate-sized material 
is recommended at the top of the gravel layer to prevent fines from the soil/compost layer from moving downward into the 
gravel layer. 

 
68-2.02F (1) General 
Permeable material for use in backfilling trenches under, around, and over underdrains must consist of hard, durable, clean 
sand, gravel, or crushed stone and must be free from organic material, clay balls, or other deleterious substances. 

 
Permeable material must have a durability index of not less than 40. 

 
68-2.02F (3) Class 2 Permeable Material 
The percentage composition by weight of Class 2 permeable material in place must comply with the grading requirements 
shown in the following table: 

 
Class 2 Permeable Material* Grading Requirements 

 

Sieve sizes Percentage passing 

1" 100 

3/4" 90–100 

3/8" 40–100 

No. 4 25–40 

No. 8 18–33 

No. 30 5–15 

No. 50 0–7 

No. 200 0–3 

 

*Class 2 permeable material must have a sand equivalent value of not less than 75.

http://www.dot.ca.gov/hq/esc/oe/construction_contract_standards/std_specs/2010_StdSpecs/2010_StdSpec
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Layout (to be confirmed prior to beginning excavation permit approval stage) 

 

 Square footage of the facility meets or exceeds minimum shown in Stormwater Control Plan 


Site grading and grade breaks are consistent with the boundaries of the tributary Drainage Management Area(s) 

(DMAs) shown in the Stormwater Control Plan 

Inlet elevation of the facility is low enough to receive drainage from the entire tributary DMA 


Locations and elevations of overland flow or piping, including roof leaders, from impervious areas to the facility 

have been laid out and any conflicts resolved 


Rim elevation of the facility is laid out to be level all the way around, or elevations are consistent with a detailed cross-

section showing location and height of interior dams 


Locations for vaults, utility boxes, and light standards have been identified so that they will not conflict with the 

facility 

Facility is protected as needed from construction-phase runoff and sediment 

 

 
 

Excavation (to be confirmed prior to backfilling or pipe installation) 

 


  Excavation conducted with materials and techniques to minimize compaction of soils within  

  the facility area 

Excavation is to accurate area and depth 

Slopes or side walls protect from sloughing of native soils into the facility 

  Moisture barrier, if specified, has been added to protect adjacent pavement or structures. 

  Native soils at bottom of excavation are ripped or loosened to promote infiltration 

 

 
 

Overflow or Surface Connection to Storm Drainage (to be confirmed prior to backfilling with any 
materials) 

 
Grating excludes mulch and litter (beehive or atrium-style grates recommended) 

Overflow is connected to storm drain via appropriately sized 

No knockouts or side inlets are in overflow riser 

Overflow is at specified elevation 

Overflow location selected to minimize surface flow velocity (near, but offset from, inlet recommended) 

Grating excludes mulch and litter (beehive or atrium-style grates recommended) 

Overflow is connected to storm drain via appropriately sized 
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Underground connection to storm drain/outlet orifice 

Perforated pipe underdrain (PVC SDR 35 or approved equivalent) is installed with holes facing down 

Perforated pipe is connected to storm drain at specified elevation (typ. bottom of soil elevation) 

Cleanouts are in accessible locations and connected via sweep 

 
 

Drain Rock/Subdrain (to be confirmed prior to installation of soil mix) 

Rock is installed as specified, 12" min. depth. Class 2 permeable, Caltrans specification 68- 2.02F(3) recommended 

Rock is smoothed to a consistent top elevation. Depth and top elevation are as shown in plans 

Slopes or side walls protect from sloughing of native soils into the facility 

No filter fabric is placed between the subdrain and soil mix layers 

 
 
 

Soil Mix 
 
Soil mix is as specified. 

Mix installed in lifts not exceeding 12" 

Mix is not compacted during installation but may be thoroughly wetted to encourage consolidation 


Mix is smoothed to a consistent top elevation. Depth of mix (18" min.) and top elevation are as shown in plans, 

accounting for depth of mulch to follow and required reservoir depth 
 
 
 

Irrigation 
 
Irrigation system is installed so it can be controlled separately from other landscaped areas 

Smart irrigation controllers and drip emitters are recommended and may be required by local code or 

ordinance. 

Spray heads, if any, are positioned to avoid direct spray into outlet structures 
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Planting 
 
Plants are installed consistent with approved planting plan, consistent with site water allowance 

Any trees and large shrubs are staked securely 

No fertilizer is added; compost tea may be used 

No native soil or clayey material are imported into the facility with plantings 

1"-2" mulch may be applied following planting; mulch selected to avoid floating 

Final elevation of soil mix maintained following planting 

Curb openings are free of obstructions 

 
 
 

Final Engineering Inspection 
 
Drainage Management Area(s) are free of construction sediment and landscaped areas are stabilized 


Inlets are installed to provide smooth entry of runoff from adjoining pavement, have sufficient reveal (drop from 

the adjoining pavement to the top of the mulch or soil mix, and are not blocked 

Inflows from roof leaders and pipes are connected and operable 

Temporary flow diversions are removed 

 Rock or other energy dissipation at piped or surface inlets is adequate 

Overflow outlets are configured to allow the facility to flood and fill to near rim before overflow 

Plantings are healthy and becoming established 

Irrigation is operable 

Facility drains rapidly; no surface ponding is evident 

Any accumulated construction debris, trash, or sediment is removed from facility 

Permanent signage is installed and is visible to site users and maintenance personnel 
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