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1.0 PROJECT OVERVIEW

1.1  Project Location

The project site is located in McKinleyville, an unincorporated town in Humboldt County,
California. The site is located just off of Highway 101 via School Road with access provided
from Washington Avenue. The project is on AP Number 508-242-044 on the property known as

1700 Washington Avenue.
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Location Map (Not To Scale)
1.2 Project Description

This project develops an approximately 7.6 (gross) single acre parcel into forty (40) residential
parcels, ranging in size between approximately 3800 s.f. to 7500 s.f. in size. Public utilities
including sewer, water, electrical, gas, cable tv, and telephone are located east of the project
along Washington Avenue, a public roadway located in an existing easement granted to the
County of Humboldt over this parcel. This project will require grading, installation of new utilities,
construction of roads, stormwater management, and related infrastructure. The existing parcel is
surrounded by the Washington Garden Subdivision to the north, School Ridge Subdivision to
the west, larger lot single family residences to the east across Washington Avenue, and a non-

developed parcel to the South.
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The proposed development on the subject parcel and this adjacent parcel to the south were
previously owned by the McKinleyville Unified School District as one contiguous parcel until
subdivided as part of a previous project. Due to the presence of a seismic fault, the southerly
parcel was donated to McKinleyville Community Services District for use as a future public park
and potentially a recreational BMX track.

1.3 Project Topography & Geology

The existing topography on the 7.6 acre parcel is relatively flat and slopes in a northeast
direction at slopes ranging 1% to 5%. The property is primarily a grassy field with trees along
the southern border of the property. Stormwater runoff within this area generally drains in the
form of sheet flow. The site lies on a flat marine terrace and consist of marine deposits of silts,
sands, and gravels. Per USDA charts, soils in this area fall under Hydrologic Soil Group B.

The soil onsite has been explored in an Geotechnical Investigation Report by SHN Consulting
Engineers and Geologists, Inc. The soil generally consists of dark brown to very dark brown
medium dense silty sand and soft to medium stiff sandy silt. Marine terrace deposits condisted
of yellowish-brown, medium dense silty sand, medium dense poorly graded sand with silt, and
well-graded sand with silt. Topsoil depths are deeper than what is typically found in this area in
certain locations due to some previous grading activities when this site and the adjacently
owned MCSD parcel were under single ownership.

The project site is located away from the Mad River Fault Zone with the southern portion of the
site is blanketed by an Alquist-Priolo Earthquake Fault Setback Zone. An Earthquake Fault Line
lies more than 170 feet away from the southern property boundary, and on the MCSD Parcel.
Please see the review of fault rupture evaluation by SHN Consulting Engineers and Geologists
on file with County Building and Planning department for more information.

Groundwater was not observed in the test pit depths (up to 10 feet) at the time of the report.
Thus, being that exploration took place in late spring, groundwater is not expected to be
encountered during grading and trenching activities.

Soil percolation rates were not tested as part of the geotechnical report. However, rates are
expected to be more than adequate as the soils on-site contain less than 50% fines per SHN
soil boring logs, which meets the minimum required soil composition for compliance cited in the
Humboldt County Low Impact Development Stormwater Manual. Typical percolation rates for
the native sandy clay soils commonly found in the McKinleyville area range between 30-60
minutes per inch. However, compaction by construction equipment, and silt sedimentation
during the construction process can greatly compromise this percolation rate.

1.4 Project Stormwater Control Overview

The project will manage stormwater by utilizing conventional and low-impact development
strategies to treat and control stormwater runoff. This is further discussed in Section 2.0 and
Shown on the Stormwater Control Plan in Appendix A1. [n summary:
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e Lots 2-8 and a portion of Washington Court will drain toward a Vegetated Swale System
(Parcel B), which has a terminal overflow drainage inlet structure on the terminal (North)
end. Overflow from this swale will run into the Bio-Retention / Overflow Basin.

e Lot 1, Lots 9-20, and a portion of Washington Court, will drain to the street and
stormwater collected via two drainage inlets and piping to the Bio-Retention / Overflow
Basin area (Parcel C). The basin is sized to provide both stormwater quality and quantity
benefits and handling additional runoff not addressed with the various Drainage
Management Zones due to site constraints (i.e. smaller lot sizes, reduced street widths)
reduction measures.

e Lots 21-22 and a portion of Washington Court and Ascent Place will drain toward a
corner Stormwater Planter System at the intersection of these two roadways, with
overflow from this system connecting to the storm drain system.

e |Lots 23-26 and Lots 27-30 and portions of Ascent Place will drain toward mid-block
Stormwater Planter Systems, with overflow from these systems connecting to the storm
drain system on each side of the street, respectively.

e Lots 31-33, the front yards of Lots 36-40, and a portion of Ascent Place will drain toward
a Corner Stormwater Planter System at the Intersection of Washington Court and Ascent
Place, with overflow connecting to the storm drain system.

e Lots 34-40 (from rear of the front yards to back of the lot and a portion of Washington
Court will drain toward a Vegetated Swale System (on Parcel A), which has a terminal
overflow drainage inlet structure on the North end. Overflow from this swale will run into
the Vegetated Swale on Parcel B using a pipe connection under Washington Court.

¢ Washington Avenue Frontage Improvement drainage will be collected with a new
drainage inlet at the intersection of Washington Avenue and Washington Court and
related piping to convey flow to the existing drainage inlet on the north end of the project.
As the downstream improvements related to the Central Estates channel and basin
included accommodations for build out on this project site, and detention for peak flows
is being provided as a part of this project, no additional runoff control measures are
being planned for these offsite improvements.

2.0 STORMWATER CONTROL PLAN (WATER QUALITY)

This section outlines water quality improvements proposed for the subdivision to meet County of
Humboldt & State Water Resource Control Board Municipal-Separate-Storm-Sewer
requirements (MS4).

2.1 Drainage Management Area Descriptions

Per the MS4 requirements, regulated projects such as this subdivision project require
implementation of site design measures with the goal of achieving infiltration,
evapotranspiration, and harvesting / reuse of the 85" percentile 24-hour storm runoff event on-
site in an effort to reduce pollution in receiving waterways. As such, the project site has been
divided into drainage management areas (DM’s) that utilize stormwater management strategies
such as Soil Quality Improvement, Tree Planting, Vegetated Swales, Stormwater Planters

6
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(Micro Bio-retention Cells), and a Bio-retention / Overflow Basin. In addition, trees will be
planted overlapping all drainage management areas. The following describes each water quality
design approach as related to each Drainage Management Area shown on the Stormwater
Control Plan in Appendix A1.

2.2 Soil Quality Improvement

Existing topsoil will be set aside during the grading process and stockpiled on-site and covered
with a weed barrier material. This topsoil will be reused onsite as much as possible, with a bulk
of it loosely placed in the back yards of the future residences. As the site is primarily an existing
open grassy field, experience has shown from adjacent past projects that the existing topsoil will
be clean and free of deleterious materials and quite suitable for this application.

2.3 Tree Planting & Preservation

With minimal existing trees on the site that will need to be removed to accommodate
development, the site around the new residential houses will lack tree cover. As such, new
street trees will be planted in the landscaping areas adjacent to sidewalks. Street trees help
infiltration into subsurface soils, improve air quality, and create an aesthetically pleasing
environment. Currently, a total of 37 street trees are proposed in the landscaping plan.
Additional trees may be added as the new house layouts are developed.

2.4 Vegetated Swale System

This project proposes to capture the runoff from lots 2-8 and 34—40 by using a vegetated swale
system as shown:

<P> PIL

: 10’ (PARCEL A)
PROPOSED SEEDED & MULCHED
LOTS SURFACE
SLOPE 6" NATURAL SOEWALK &
‘ : PUE EASEMENT
- 1, 2MAX | CHECKDAM 2MAX ' I
= =~ IR I 1 2 e
— e 1 _ W ;
> Ak i N eSS, \
: ! s 4" MIN.
\ TOPSOIL
‘__ Z-r _..l OVERFLOW DRAINAGE
- STRUCTURE WHERE
SHOWN ON PLAN W/
BEEHIVE GRATE

Typical Vegetated Swale Detail
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Roof drain downspouts from these lots will discharge onto splash blocks or pop-up emitters to
reduce velocity, provide impervious area disconnect, and allow runoff to flow away from
foundations along lot edges southerly toward each vegetated swale respectfully.

The swale will run from north to south on the east side of the site, adjacent to Washington
Avenue, and inside a proposed drainage easement. At the terminal end of the swale, a surface
drainage inlet with rim set 6” above the bottom of the swale will be used to provide an outlet for
excess stormwater during peak flow periods. An underdrain system consisting of perforated
drain pipe and drain rock underneath the bottom of the channel is not being proposed for this
swale.

Vegetated swale design will consist of a +/- 2-foot maximum deep channel, 2-foot wide bottom,
with 6-inch high natural check dams spaced at intervals along the bottom, running in the
northerly direction on a 1.5% slope. The southerly segment (Parcel A) will flow toward an
overflow drainage inlet set 6” above flow-line then discharge into the northerly segment (Parcel
B). The northerly segment will discharge via a second overflow drainage inlet, in kind, into the
projects overflow Basin. See Section 5.1 for Swale Capacity Calculations.

2.5 Stormwater Planter Systems

The proposed project will utilize Stormwater Planter Systems (micro Bio-Retention cells) in key
locations along Ascent Place, please refer to the Stormwater Control Plan in Appendix A1, Bio-
Retention Basin are sited in various locations. The purpose of these systems is for slowing,
retaining, filtering, and infiltrating stormwater for the 85" percentile, 24-hour storm event. Typical
plan views of mid-block and corner Stormwater Planters are as follows:
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Typical Stormwater Planter Detail (corner)

These basins have a footprint of roughly 11 feet wide by 20 feet minimum long (or 220 SF
minimum) depending on the type.

A typical Stormwater Planter design includes a depressed and curbed area where stormwater
runoff can be detained. The planting area, which creates the Bio-retention infiltration layer for
stormwater quality benefits, consists of three layers: A drain rock layer with perforated pipe, a
soil media layer, and plantings. A typical section is as shown on the next page.
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PLANTINGS

\@?

NOTES TSL
e 18" MIN. TOPSOIL
i TOPSOIL IN BIO-RETENTION AREA SHALL SEE NOTE 1
MEET THE FOLLOWING CHARACTERISTICS
- 60% TO 70% SAND : 4" PERFORATED SDR 35 PIPE W/
TOL s et
T A T ERECAR DO Yo HOLES FACING DOWN, WHERE
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-HAVE A MIN_ INFILTRATION RATE =5"/HR BGL 4 I L I
1 12" MIN CLASS 3

DRAIN ROCK

SCARIFY UPPER 4"
OF <E> NATIVE
TOPSOIL / SUBGRADE

NOTE. TSL = TOP SOIL LAYER
TGL = TOP GRAVEL LAYER
BGL = BOTTOM OF GRAVEL LAYER / SUBGRADE

Typical Bio-Retention Area &
Stormwater Planter Section Detail

2.6 Bio-Retention / Overflow Basin System

A Stormwater Bio-Retention / Overflow Basin System will be designed to treat the 85"
percentile 24-hour storm and promote infiltration in the area identified as DM-7 on the
stormwater control plan in Appendix A1. This basin is meant to infiltrate the “first flush” of
contaminants from the road and other impervious areas after a rain event not addressed by the
other drainage management areas. In addition, the basin will limit the proposed project site
stormwater discharge to the pre-development flows of a 2-year rainfall event. The pre-
development peak flow is the maximum allowable rate at which post-development flow may be
released from the constructed project site. See Section 5.0 for more information and capacity
calculations for Peak Runoff Control.

As shown on the Stormwater Control Plan, the Bio-Retention Basin is sited on a lot herein
known as “Parcel C”, which has a lot size of 9532 s.f. along with 4000 s.f. of bio-retention
treatment area provided. This exceeds the site requirements per the Stormwater Control Plan
Worksheet calculations in Appendix A2 when taking reductions due to other site measures.

The Bio-Retention basin, which creates the Bio-retention infiltration layer for stormwater quality
benefits, consists of three layers: A drain rock layer with perforated pipe, a soil media layer, and
plantings. A typical section was shown previous section.
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3.0 MACRO HYDROLOGY ANALYSIS

This section presents hydrology calculations for pre-development and post-development flow
that are used as the basis of design of the recommended drainage improvements in the
subdivision.

3.1 Calculation Methodology

The County of Humboldt requires that macro hydrology be analyzed for subdivision
development. The purpose of this requirement is to reasonably verify that the on-site
development does not adversely affect the off-site watershed as a whole. Runoff calculations
were performed in conformance with the requirements.

To accomplish this, the Rational Method was used to determine peak flows for pre and post-
development conditions for the site. The Rational Method estimates runoff for a given rainfall
event using the following formula:

Q=C*I*A
Where: Q = Flow (Cubic Feet per Second, cfs)
C = Runoff Coefficient (Unitless), See Appendix B3 for typical coefficients

I = Rainfall Intensity (in/hr), which is dependent of frequency of event,
duration, and time of concentration

A = Drainage Area (acres)

For a project of this size, engineering convention typically specifies a minimum time of
concentration (Tc) of 10 minutes for use in estimating rainfall intensities. The calculations of
time of concentration can vary greatly according to formulae used. See Appendix B5 for
summary of time of concentration formulas.

A previous Interim Drainage Study for McKinleyville Community Services District was completed
by Edward Schillinger (on file with County Land Use). This report used a time of concentration
of 10 minutes and developed rainfall intensities per the Eureka IDF Curves (See Appendix B2).
As the previous storm drainage report by Edward Schilinger was preliminary in nature for
previous parcel map approval, no other rainfall intensity correlation factors were used. Per the
McKinleyville Drainage Study of 1982 by Winzler & Kelly, a correlation factor (R) was developed
to correlate rainfall intensity in McKinleyville with the Eureka weather stations rainfall records.
This factor is being used in this study and thus, a factor of R = 1.04 is incorporated into
calculating the 2-year and 100-year rainfall intensities as follows:

l2 = 2-year storm intensity curve value * R = 1.25 in/hr * 1.04
l2=1.27 in/hr

l100 = 100-year storm intensity curve value * R = 3.20 in/hr * 1.04

11
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|1oo =3.33 in/hr

In compliance with the stormwater drainage design criteria required by the County of Humboldt,
Land Use Division, stormwater detention systems recommended herein are designed to curtail
stormwater generated by a post- development 100-year rainfall event by releasing stormwater
at a runoff at a rate equal to or less than the pre-development 2-year rainfall event. This is in
addition to the LID Stormwater Requirements for the MS4 permit. Please refer to Appendix B7
for full calculations summarized below.

3.2 PRE-DEVELOPMENT FLOW CALCULATIONS

As shown on the Drainage Basin Map in Appendix B1, the property is being developed into forty
(40) separate lots and include an existing roadway via easement (Washington Avenue). As
such, the pre-development drainage area selected is the entire lot area of 7.6 Acres, to be
conservative.

A weighted run-off coefficient was considered for the drainage basin due to variability in
permeable vs. non-permeable surfaces. Typical ranges for rational method runoff coefficients
are shown in Appendix B3. In summary:

1) For the current Undisturbed Agricultural Lane, a runoff coefficient of 0.25 was
selected.
2) For the existing pavement along Washington Avenue a runoff coefficient of 0.85

was selected
In Summary the composite Runoff Coefficient for the site for pre-development is as follows:

Total Acreage Composite C factor

7.6 Acres 0.28 weighted

Thus, Pre-Development Drainage Flow from a 2-year storm: Q. = 2.9 cfs

3.3 POST-DEVELOPMENT FLOW CALCULATIONS

As with the pre-development calculations, a weighted runoff coefficient was considered for each
major area for the post-development 100-year flow analysis. The site will be developed into
three major areas: 1) Houses / Driveways / Sidewalks / Curbs, 2) Asphalt Roadway, and 3)
vegetated lawns, swales, and basin. Off-site contributions have been excluded from the post
development analysis as it is currently assumed that when MCSD develops the adjacent parcel,
their proposed site plan will be designed to treat and reduce any off-site runoff. Thus, off-site
contributions will likely have insignificant impacts on this residential development and are being
excluded from these calculations.
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Please refer to the Drainage Basin Map in Appendix B1 for a map of improved areas utilized in
the calculations below. Typical ranges for rational method runoff coefficients are shown in
Appendix B3. In summary:

1) For the Future Houses, footprints of 2000 s.f. per lot, (40x40 house with 20x20
concrete driveway slab) and 1300 s.f. (30x30 house with 20x20 concrete driveway
slab). In addition, Sidewalks and Curbs are included in this calculation. A runoff
coefficient of 0.95 was selected.

2) For the Pavement a runoff coefficient of 0.85 was selected.

3) For the remaining area that will be Vegetated (lawns, swales, basin) a runoff
coefficient of 0.25 was selected.

In Summary the composite Runoff Coefficient for the site for post-development is as follows:

Total Acreage Composite C factor

7.6 Acres 0.57 weighted

Thus, Post-Development Drainage Flow from a 100-year storm: Q1o = 15.0 cfs
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4.0 CONVEYANCE SYSTEM ANALYSIS & DESIGN

This section outlines guidelines and designs for the project’s drainage improvements. Each
new parcel and roads in the subdivision will direct stormwater runoff toward a combination of
systems including a vegetated swale with check dams, stormwater planter systems, and a
terminal bio-retention / overflow stormwater basin with an associated outlet structure system.

4.1 Drainage Basin Descriptions

The project was split into post-development drainage basins as shown on the Drainage Basin
Map in Appendix B1 for a micro analysis of the storm drain system. The drainage areas are
lettered, drainage inlet the flow is expected to reach identified, and each pipe run is labeled. A
time of concentration of 10 minutes was used in the calculations. In summary:

Drainage Basin Area (ac) Cw Qioo (ft¥/sec)
A 0.62 0.58 1.20
B 0.61 0.54 1.10
C 0.71 0.52 1.23
D 0.48 0.56 0.90

**E 0.80 0.51 1.36
**F 0.07 0.71 0.17
*G 0.41 0.54 0.74
H 0.24 0.67 0.54
I 1.9 0.56 3.54
**J 0.57 0.42 0.80
*K 0.65 0.82 1.77
Total 13.3

*Ignored as these are offsite Washington Avenue improvements.
**Vegetated swale flow not counted in on-site pipe sizing only basin sizing.

Note: The total Q100 flow shown here is 13.3 cfs, whereas the macro hydrology calculations in
Section 3.3 conservatively were estimated at 15 cfs. The difference is that the areas east of the
Washington Avenue centerline will continue to drain east in existing drainage patterns.

4.2 Conveyance System Analysis

On-site stormwater conveyance has been calculated through gravity flow analysis of the piping
network. Based on a 100-year storm event, peak runoff was routed through the system and
determined to be adequate. Please see Appendix B8 for a detailed analysis including hydraulic
grade line calculations. See also Section 4.5 for pipe capacity calculations for various pipe
sizes. Generally, the on-site piping design has the following gravity flow capacity:

14
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, Contribution Qoo Pi'pe Pipe Slope Pipe' Velgcity @
Pipe Label [y (ft’/sec | Size (ftf) Capacity | design flow
) (in) (ft3/sec) (ft/sec)

SD-1 A 1.20 18 0.005 8.1 3.3
SD-2 A+B 2.29 18 0.005 8.1 3.9
SD-3 A+B 2.29 18 0.020 16.1 6.2
SD-4 A+B+C 3.52 18 0.005 8.1 3.9
SD-5 A+B+C+D 4.42 18 0.005 8.1 4.4
SD-6 A+B+C+D 4.42 18 0.005 8.1 4.6
SD-7 A+B+C+D 4.42 18 0.005 8.1 4.6
SD-8 A+B+C+D+H 4.95 24 0.005 17.3 4.7
SD-6 A+B+C+D+H+l | 8.50 24 0.005 17.3 55

4.3 Gutter Flow Calculations

This section analyzes the impacts of stormwater on the proposed Ascent Place and Washington
Court with regards to flow in the planned concrete curb and gutter and flooding in the 7 foot
wide parking lane and adjacent traveled way. Per the Humboldt County Roadway Design
Manual the Qoo flow shall not flood the traveled way (at depressed sections) to avoid creating a
vehicular safety hazard. In addition, the Q1o flow shall not overtop the 6” tall curb.

This project will utilize a Caltrans A2-6 curb and gutter from their standard details, which has a
6-inch tall curb (“H2” in detail) and a 2 foot wide gutter pan, as shown:

i vann 2’-0” .l

¥~ SEE NOTE 7 o
™ 2" OR var ‘
\L 4 - 7,

- T
= N —— i
= ) NS -
4 & -
A L F 1

Caltrans A2-6 Curb & Gutter (Not To Scale)

From the detail above, a Flow vs. Ponding Depth Table was generated based on the Modified
version of Manning’s Equation from the Federal Highway Administration’s HEC 22 Urban
Drainage Design Manual as shown:
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0 = 0.56 ¢,.1.67 ¢0.52.67
n

Where:
Q = Flow Rate (ft%/s or cfs)
n = Mannings Coefficient (Assumed as 0.015 for a composite section)
S X = Cross Slope (ft/ft)
S = Longitudinal Cross Slope of Roadway (ft/ft)

T = Width of Flow / Spread (ft)

Do to the complexity and iterative nature of gutter flow calculations on composite sections,
Nomographs were utilized to solve the condition of varying roadway and gutter cross slopes.
These Nomographs have been included for reference in Appendix B4. In addition, the impacts
of parked cars on the reduction of gutter capacity has been ignored. Given this data, a Flow vs.
Ponding Depth Table was generated as shown below:

Slope of Roadway / Longitudinal Cross Slope, S (ft/ft)

Depth of Flow (ft) | Width of Flow / Spread, T (ft) 0.005 0.01 0.015
0.1 1.2 0.07 0.10 0.12
0.2 31 0.44 0.62 0.76
03 6.5 1.54 2.2 27
0.4 9.8 3.92 5.5 6.8
0.5 13 8.0 1.3 13.9

Flow, Q (cfs) from Flow Depth and Roadway Slopes

Flow vs. Ponding Depth Table

From Section 4.1, the following locations are identified where ponding could occur:

Drainage Inlet # .Qmo Flow

) Quoo (ft¥/sec) Slope, S (ft/ft) Width (Spread)
(ft)
DI-1 1.20 0.015 4
DI-2 1.10 0.015 4
DI-3 (2) 1.23 0.010 3
DI-4 (2) 0.90 0.010 3
DI-5 0.54 0.015 1
DI-6(3) 3.54 0.015 7
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(1) Vegetated Swale piping and interconnecting inlets have been ignored in this draft
study due to low flows in the vegetated swales.

(2) Ponding adjacent to these drainage inlets less likely do to their location at the edge
of corner stormwater planter systems.

(3) Adding an additional drainage inlet across from DI-5 to reduce flow to DI-6 will be
considered during the improvement plan phase to limit roadway ponding.

The above table shows that the extent of Q100 ponding at the proposed drainage inlets. Thus,
the drainage system is acceptable and has enough capacity in the gutters while enduring a 100-
year storm event to not flood the travel lanes in the subdivision.

4.4 Drainage Inlet Calculations

Storm drain catch basins are critical for capturing excess stormwater flow in the proposed
subdivision that cannot be reasonably routed into stormwater planter / vegetated swale areas to
be infiltrated into the ground.

It is anticipated at this time that Caltrans Type GO Drainage Inlets with bicycle safe Type 24-12x
grates will be used in the project. Type GO Drainage Inlets are “combination” inlets in the sense
that they include both a grate and a curb opening. Inlet piacement will generally be in sags in
the roadway vertical profile grade as shown on the Stormwater Control Plan in Appendix A1.
Type G1 inlets, which do not do not include curb openings, may be incorporated into the design
phase on the corner Stormwater Planter Systems. If so, they will be included in the project’s
Final Drainage Analysis. Final location and sizing of drain inlets will be determined during the
improvement plan phase.

Combination drainage inlets operate as weirs when examining inlet capacity per FHWA’s HEC
22. Per Appendix B6, inlet capacity is 10.6 cfs at a depth of 6 inches deep (curb height). Thus,
in examining the actual flow into each drainage inlet per the previous section these inlets should
not have any issues handling the projected stormwater runoff.

4.5 Pipe Capacity Calculations

Drainage Inlets will be connected by required storm drain pipes to covey excess water flow. Per
County Standards, 18” diameter Corrugated Plastic Pipes (CPP) are the minimum preferred
size as they are able to accommodate sediment build up over time and can be easily cleaned.
24” pipe will be used between DI-5 and basin inlet and between the terminal basin and
connection to the existing 30” storm drain system.

A capacity calculation can be done using Manning’s Equation as follows:

1.49

_ 149 1 10.67 0.5
Q = ——AR%7S

Where:
Q = Flow Rate ({t*/s or cfs)

17
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n = Mannings Coefficient (Assumed as 0.012 for smooth wall CPP,
0.010 for smooth wall PVC)

A = Pipe Area (ft)
R = Hydraulic Radius (ft/ft)

S = Pipe Slope (ft/ft) = See Improvement Plans
For 18" CPP Pipe Capacity (0.5% pipe slope, typical):
Q =(1.49/.012) * (1.77) * (0.375)%7* (0.005)%5 = 8.1 cfs
For 18" CPP Pipe Capacity (2.0% pipe slope on SD-3 See Drainage Basin Map):
Q = (1.49/.012) * (1.77) * (0.375)°57* (0.02)°5 = 16.1 cfs
For 24” CPP Pipe Capacity (0.5% pipe slope, typical):
Q = (1.49/.012) * (3.14) * (0.50)°¢7 * (0.005)°5= 17.3 cfs
For 30" CPP Pipe Capacity (existing on Washington Avenue w/ assumed 0.2% min. slope):
Q = (1.49/.012) * (4.90) * (0.625)°%7 * (0.002)°5 = 19.9 cfs

With reference back to Section 4.2, a 24” pipe running at 0.5% slope would have adequate
capacity to convey the Qoo for this subdivision, if required.

4.6 Off-site Analysis & Discussion

A 24" pipe leaves the onsite Bio-retention / Overflow Basin introduced in Section 2.6 via an
outlet structure and this pipe extends to an existing drainage inlet that was installed during the
Washington Gardens Subdivision development in the 1990’s. This drainage inlet is the start of
an existing 30” CPP Storm Drain Pipe System that runs north of the Washington Terrace
Subdivision in a network of pipes and drainage inlets into an existing drainage channel and
large stormwater basin constructed during the Central Estates Subdivision. This stormwater
piping and the downstream basins on Central Estates were sized and designed to
accommodate future development on the subject parcel and adjacent parcels on Washington
Avenue. With reference to the previous section, the existing 30” storm drain pipe running at an
assumed 0.2% slope has a capacity of 19.9 cfs. As both detention and retention measures have
been implemented the Washington Terrace subdivision development for water quality and to
reduce peak flows, it appears as though this pipe has more than enough capacity to handle the
additional loading from the Washington Terrace Subdivision project during high flow events.
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5.0 PEAK RUN-OFF CONTROL

As discussed in Section 2.6, a Stormwater Bio-Retention / Overflow Basin System will be
designed treat the 85" percentile 24 hour storm and promote infiltration as well as to limit the
proposed projects site stormwater discharge to the pre-development flows of a 2-year rainfall
event. The following sections describe peak flow run-off control.

5.1 Vegetated Swale Capacity

As discussed and shown in a detail in Section 2.4, the Vegetated Swale will consist of a +/- 1
foot deep channel, 2 foot wide bottom, have 6” natural check dams, and run at a 1.5% slope
easterly toward an overflow drainage inlet set 6” above flow line. The terminal vegetated swale
will overflow into the projects terminal / overflow basin on the far north end of the site. This
vegetated swale will provide water quality benefits as discussed in Section 2.4. Assuming a
minimum 6-inch water depth, utilizing a runoff coefficient of n = 0.03 (for rough grass), and using
Manning's Equation for Open Channel Flow as presented in Section 4.5 of this report:

Qswale = (1.49/.03) * (1.75) * (0.34)°¢7 * (0.015)°% = Qewate = 5.1 cfs

Per Section 4.1, post construction Q1o runoff for Drainage Basin E, which addresses runoff
from Lots 34-40, is 1.4 cfs = Min Required = Qs.

- The proposed swale design meets the required flow.

Per Section 4.1, post construction Qoo runoff for Drainage Basins F, G, & J, which addresses
runoff from a portion of Washington Court, Lots 9-13, excluding overflow from the upstream
swale is 1.7 cfs = Min Required = Qs. Conservatively adding the upstream swale of 1.4 cfs
there is more than enough capacity.

-> The proposed swale design meets the required flow.

Since flow velocity will be under 2 feet per second at a 1.5% longitudinal swale slope, and
gentle side slopes will be used, a naturally seeded and mulched surface should be sufficient to
prevent erosion and turf mat reinforcement is not recommended.

As the interconnecting piping between swales will be 18” minimum in diameter, the flow from the
swales will be low and so pipe capacity calculations for this network have been excluded from
this draft report. These calculations will be included into the Final Drainage Analysis.

5.2 Overflow Basin Design Parameters

Basin Design Flow

Per Section 3.0, Macro Hydrology Analysis we have the following:

2-Year Storm Pre-Development Drainage Flow: Q; = 2.9 cfs

19
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100-Year Storm Post-Development Drainage Flow: Q1o = 15 cfs

Required Basin Storage:

Volume for the stormwater detention systems have been sized using the Skupe Method using
the following equation:

Volume (V) = [K*(Q100-Q2)*(3T¢)]*0.5,
Te =10 min. = 600 seconds (units for equation), and the K factor used is 1.5
Volume (V) =[1.5*(15-2.9)*(3*600)]*0.5 = 16335 Cu-Ft = Required Storage.

Note, per Section 3.0 the entire site area was used in calculating the total Q100 flow. This is
conservative as the parcels area includes the areas of Washington Avenue which will continue
to drain north and east as it currently does in existing drainage patterns. Basin sizing will be
refined during the improvement plan phase and incorporated into the Final Drainage Analysis.

5.3 Outlet Structure Design

As discussed in Section 2.5, a Stormwater Bio-Retention / Overflow Basin System will be
designed to limit the proposed projects site stormwater discharge to the pre-development flows
of a 2-year rainfall event as well as treat the 85" percentile 24 hour storm and promote
infiltration. Outlet structure sizing and design is as follows:

Outlet Structure Orifice Sizing:

The allowable outflow based on the pre-development 2-year storm is 2.9 cfs. A metering pipe
will ensure that the outlet structure releases water through a small pipe at this flow rate until the
basin reaches overflow condition. Orifice control can be sized using the following equation:

Orifice Equation: Q = C,A(2gH)°>
Where: Q = Flow Rate (ft%s or cfs) = 2.9 cfs from above
C,= Discharge Coefficient = 0.67
A = Area of orifice (ft?)
g = gravity = 32.2 ft/s?
H = Head above center orifice (ft) = 2.5 ft average assumed

A = (2.9 cfs) /[(0.67)(2*32.2*2.5)>%] = 0.34 ft* = 0.65 ft dia = use 6” pipe (conservative)
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Stormwater Basin Qutlet Structure:

A typical basin outlet structure is shown below. The structure will include inlet and overflow
grates, a flow restriction orifice by way of a 6” PVC outlet pipe inside the outlet structure to
reduce (meter) the release of flow to the required amount stated in Section 2.2. A 4" perforated
drain pipe can reduce oversaturation of the soil media / gravel layer of the pond (Bio-retention
infiltration layer & Peak Overflow Storage) while retaining stormwater quality benefits.
Specitying this underdrain will be considered during the improvement plan phase as the existing
on-site soils are expected to have an acceptable percolation rate and a network of subsurface
piping can be maintenance intensive, especially at the bottom of a deep basin. This outlet
structure is both meant to infiltrate the “first flush” of contaminants from the road and other
impervious areas not addressed by the stormwater planter systems, vegetated swales, and
other design measures after a rain event. This is in addition to handling larger storm events,
which could push the basin into overflow condition.

BASIN TOP OF DIKE
FG= 135 — CALTRANS TYPE 24x9
3 GRATE & FRAME PER
/ e STANDARD PLAN D77A
&
Q
] - Qi WS y R=30
l ' '
r r 18" | 5’/
M@Ir— 5\[
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6] l — | 207 GRATE MIN FL= 1308
N r “'—6'—‘\— rJ— 6"
| sopve— I I BASIN BOTTOM / TSL = 130.3
= METERING PIPE %
24 ADS | i |' 110318 [ . 16” SOIL MIX
oumET | | —6
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| | -E- FG=1285 13,
——s — —— O A “_ 4"¢ PERFORATED PVC PIPE
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Typical Bio-Retention / Overflow Basin Outlet Structure & Section Detail
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6.0 STORMWATER FACILITY MAINTENANCE
6.1 Maintenance Overview & Considerations

Low Impact Development strategies require additional maintenance considerations and
necessitate a designated responsible party to do periodic maintenance. Maintenance for the
storm drainage mitigation measures discussed in this report may include the following:

Removing Trash and sediment from curb and basin inlets grates and inlet sumps.
Replacing damaged or stolen drainage structure grates and cleanout caps.
Clearing sediment from curb cuts to as not to inhibit storm water inflow.
Maintaining / replacing any dead / diseased / dying trees and plantings.
Replacing and mulch in Stormwater Planter areas.

Mowing and vegetation management of the vegetated swale.

A

Many “off the shelf” Low Impact Development Systems such as subsurface detention systems,
drywells, and the like, can require more extensive measures such as the use of “Vactor” trucks,
and other similar equipment to clean and maintain. Such vehicles are typically only owned by
public agencies. As such, these systems are not being proposed for use on this project.

Examples on how these storm drainage strategies could be maintained and by whom include
Road Maintenance Associations, Homeowner Covenants, Codes, and Restrictions (CC&R’s)
and Assessment Districts. Another potential option for the McKinleyville area is having facilities
such as the proposed Vegetated Swale, and Bio-retention / Overflow Basin included in an Open
Space Maintenance Zone (OSMZ) agreement with the McKinleyville Community Services
District (MCSD) and district staff will conduct maintenance.

6.2 Maintenance Checklists
See Appendix C for sample maintenance check lists from the Humboldt County LID Manual

used for Storm Drainage and Low Impact Development systems that is typically used in
Operation and Maintenance Manuals (O & M Manuals).
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APPENDIX A
STORMWATER CONTROL / LID
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—PLANTINGS

— STORMWATER CONTROL STRATEGY

NOTES N O __« LOTS 2-8AND A PORTION OF WASHINGTON COURT WILL
TsL \ —FL1aaa - DRAIN TOWARD A VEGETATED SWALE SYSTEM (FARCEL B)
1. TOPSOIL IN BIO-RETENTION i — OVERFLOW FROM THIS SWALE WILL RUN INTO THE
- AREA SHALL MEET THE - ——18"MIN. TOPSOIL, = — BIO-RETENTION / OVERFLOW BASIN (PARCEL C),
FOLLOWING CHARACTERISTICS: | SEE NOTE 1. + LOT1,LOTS 8- 20, AND A PORTION OF WASHINGTON COURT.
- 60% TO 70% SAND | | WILL DRAIN TO THE STREET AND STORMWATER COLLECTED
-20% TO 40% COMPOSTED . 4 PERFORATED SOR 35 PIPE W/ VIA TWO DRAINAGE INLETS AND PIPING TO THE
| R IATTER HOLES FACING DOWN, WHERE SWALE BIO-RETENTION / OVERFLOW BASIN (PARCEL C). THE BASIN 1S
<5% L1437 SIZED TO PROVIDE BOTH STORMWATER QUALITY AND
-HAVE A MIN. INFILTRATION SPECIRIED ONIRUANT EXTENDED QUANTITY BENEFITS AND ALSO ALLOW THE HANDLING OF
RATE = 5"/ HR ) TO DRAINAGE STRUCTURE TR STORMWATER QUALITY RUNOFF NOT ADDRESSED BY
i | 12" MIN CLASS 3 - . UPSTREAM DRAINAGE MANAGEMENT STRATEGIES DUE TO
2  TSL=TOP SOIL LAYER \ DRAIN ROCK FG=£144.5 N SITE CONSTRAINTS (L.E SMALLER LOT SIZES, REDUCED
TGL = TOP GRAVEL LAYER e : 5 u - STREET WIDTHS)
BGL = BOTTOM OF SRR rretana) e e \ i +  LOTS21-22 AND A PORTION OF WASHINGTON COURT AND
GRAVEL LAYER / i e | T ASCENT PLACE WILL DRAIN TOWARD A CORNER STORMWATER
SUBGRADE ropsonflaieREnE — PLANTER SYSTEM, WITH OVERFLOW INTO THE STORM DRAIN
T SYSTEM,
1 4 +  LOTS 23 - 26 AND LOTS 27 - 30 AND PORTIONS OF ASCENT
oniees TYPICAL BIO-RETENTION AREA & R I\ i LS PLACE WILL DRAIN TOWARD MID-BLOCK STORMWATER
e B STORMWATER PLANTER SECTI ON X’%i \ \ \ FG-=;:14§.8' et ’SD.I;%NFTE-E'IR SYSTEMS, WITH QVERFLOW INTO THE STORM DRAIN
: ¥ DM-5 - +  LOTS 31- 33, FRONT YARDS OF LOTS 36 - 40, AND A PORTION
SCALE: N.T.S LOT 37 s E —
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\z3 LoTas | FE=t14353 4\ » - = STORMWATER PLANTER SYSTEM, WITH OVERFLOW INTO THE
N \ s = STORM DRAIN SYSTEM
3 s FG=t142.5 \ ] / J «  LOTS 34 - 40 FROM REAR OF FRONT YARDS TO THE BACK OF
‘ LOT WILL DRAIN TOWARD A VEGETATED SWALE SYSTEM
\ LoT4o ) FG=#1415" | 7 Lors PARCEL A), WHICH HAS A TERMINAL OVERFLOW DRAINAGE
ORIVE \ 0540 \ Ak FG=1145.2' INLET AND PIPING CONNECTING TO A SWALE TO THE NORTH
2 \ { FG=2140.8' W {PARCEL B)
WAY | » WASHINGTON AVENUE FRONTAGE IMPROVEMENT DRAINAGE
\\ WILL BE COLLECTED BY A NEW DRAINAGE INLET AND PIPING
| EXTENSION AND CONVEY FLOW TO THE EXISTING STORM
o g DRAIN SYSTEM ON THE NORTH END OF THE SITE
NOTES! | : 6 il LoT 32 |
1. SOIL QUALITY IMPROVEMENT AREAS WILL ~— =4 4 FG=£145.5'
BE LOCATED IN THE YARDS OF EACH LOT. e FG=£136.8' Z D b LEGEND
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INCHES DEEP, FOR A TOTAL DEPTH OF 12 - iy | < LOT LINES OF ADJACENT LOTS
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7 YARDS ARE PROPOSED TO HAVE GRASS BASIN OUTLET d Y e . LoTz LoT 21 e
SOD INSTALLED ON THE TOPSOIL LAYER. o100l | CTURE wi | s : FG=£142.0' = _ — EXISTING EASEMENT LINES
RING PARCEL —— = PROPOSED BUILDING SETBACKS
TYPICAL SOIL- M(EJET_FACE | |} BIO-RETENTION/ ! | 5 =
> OVERFLOW BASIN LOT 23 | - EXISTING STORM DRAIN INLET & LINE
IMPROVEMENT AREA ‘ » ~ 18335/ Storage | _ — — £G 1410 = =2y i "Mr‘:" I | _‘/) ow LOT 30 B
| 4000 s.f. treatment - L = g
e | =4 rstment Lot | e | 2| ” e FG=£146.0 B—s——e PROPOSED STORM DRAIN SYSTEM
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1 L \
— — f 1 1
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= LOT2a MR . A (SEE DETAIL E THIS SHEET})
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Regulated Projects Worksheet 2

Green Roof

Credit per;quara foot of green foof Instatlation
PPPP (Alternative engineered hardscaping surfaces )
Credit ~redit per square fo foot of PPPP

Ve;etated Swales
Credit per square foot of vegetated swale

smim Setbacks and Buffers

Credit per square foot of stream setback and buffer’

square feet

squars fest

squate feet

Humboldt Low Impact Develop Stor M
Project Information Washington Terrace Subdivisi Formulas/Notes
DMA Name: DM-1
Total Post- Pro;ect Impervlous Surface Aren (square feet) A —1—557 square feet o . ’
24 hour - 85th Percentile Design Storm B| 0.65 Inch :;5:::3‘2:‘:::'::::::' 1.3-inch Shalter Cove)
Impervious Surface Runof_‘ianuo B o o Galions
(Potential Stormwater Runoff due to impervious surface area C| 5309 C=AXBXx0.083x7.48
and desngn stonn valun) e 24 ours
—_—
Pervious Self-Retaining Area (SRA) Credit (if applicable, if none enter 0}
Selis:eu::j 'r:et‘;ru 0 5 SRA Lot L4 squarsfem :Tez::l:l:;::: :::b:l’::;ahyﬂ:::":; Shelter Cove)
Site Design Measure Credits
"i'r_e;-;"t-a;\ung arﬁ;sarvmon - )
New Trees - - # of trees o
o 100 square feet per deciduous tree o h] 4 El 408 square fest E %D %100
200 square feet peT e-vergreen tree F [ G 0 square feet G =F x 200 -
o - T Canopy T
Existing Trees (Credit for S0% of existing canopy area) diameter
— (feet)
T Tree #1 Hy 0 w0 squarefeet 5, 3.14x (H/2 x 0,50 -
Tree #2 H, 0 Ll o square feet  [), 53.14x (H,/2) x0.50
T T Treess H, ) hl 0 | squarefeet [nesiaxpusapsoss
Rm;rel or Cisterns {55 gaion minimum)
Square foot credit per gallon i 2.48 K = Selact squara foot cradit per gallon
based on 24-hour, 85th Percentila DGSlEn Storm {2.48 Humboldt Bay Area, 1.24 Shelter Cove)
B T — Gallons o
- Rain Barrels L [} M 0o square feet  [M=LxK
T Cisterns N € [+ -] square fect O=nxK
Infiitration Trench/Basin (55 gallon minimum ~ 21 #*"") cublc feet B )
volume(ft') = length x width x depth P 6 al 0 | squeetest [aurxrxkxras
p:’rosity (lpprc;xlmate %) - ) R 35% - o
;bsurface Infiltrators {55 gallon minimum) o - — = |l
Proprietary units vary, insert_e_s_tirpatIsto_ragg in ¢ s L ¢ I T | [ I squars faet T=5x7.48
lmpervlous Area Disconnection
Credlt per square foot of pemous recelv|n¢ area o u [E square feet U = £rter square foot value
Soil Quality improvement B
Credit per square foot of soil quallty_lmprovemen{ v square feat _v = Enter squata Toot value T o

V¢ = Enter square foot veiue
X = Enter square foot value

¥ = Erter aquare foot value

squara feet Lz- Enter square foot vaus

Credits Total

M ZSRACredit+E+G 4 ), 4], +), 4

BM+O+Q+ THUHVIW X +Y+2

I‘ost-Pro)ect Impervious Surface Area minus

Site Design Measure Credits "

NEW impervious Surface Runoff Value Gallon

(Potential Stormwater Runcff due to impenvious surface area cc uh v CC=BExB x0.083 x 7.48
and design storm after implementation of Site Dasign Measures) per L

Percent reduction in Impervious Surface Runoff Value* DD 6.5 % D0 = ({C-CC} /€)% 100%

boldt LI

D Stori A

-PartC.

*If value for DD is not greater than ar equal to %100 then bioretentian is required for treating nmalmng runoff from Impervious area indicated by valus®a.
Design and implement bloretention facility in accordance with H

**infiltration Trench/Basin calculations are based on porosity (35%). Increased trench dimensions {volume) are required to meet 55 gallon minimum capacity.

[Corwen |t in tenter value)
- Caleulated Valus

leed Value/Selectable Value
Regulated Projects Worksheet 2, Versian 2.0« June 29, 2018

Conversions Used:

1inch = 0.083 feat

1 cubic foot = 7.48 gallons

# check with agency with project area jurisdiction for requirements
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Regulated Projects Worksheet 2

Impsrvious Area Disconnection
Credlt per square foot of pervrous receivmg arez
50" Quality lmprovement

Credlt per square font of soll qualxty improvem ment
G!een Rocf
&edx! per square foot of green roof Instalfation

HFPPP (Alternanve englneered hardscaplng surfaces )
Credit  per square foot of PPPP
Vegetated Swales

Credit per square foot of vegetated swa!e

Stream Setbacks and Buffers

Credit per square foot of stream setback and buffe_rf

Humboldt Low Impact Develop Stor M |
Project information Terrace Subdivi Formulas/Notes
DMA Name: DM-2
Total Post-Pm;ect lm pervrcus Surface Area {square feet) _A 11422 square feet
24 hour - 85th Parcentile Design Storm 8| o.5 inch :‘0 ;I':C“hzf::j::'g::x: 1 3 Shelcer Cove)
impervious Surface Runoff Value T “Gallons o
{Potential Stormwater Runoff due to impervious surface area C| a609 C=AxBx0.083x748
and design storm value) P 43 hours
—_—— ——— == = = = ==
Pervious Self-Retaining Area (SRA] Credit (if applicable, if none enter 0)
N ety 0 35| smacmdi |0 | et [ tambott o Al .3 Shelr Gove)
Site Deslgn Measure Credits
'T‘r:e Planting and Preservation h
New Trees # of treeg
T 100 gqmee} per deciduous tree )] 4 E| 400 square feet ¢=Dx 100 i a
200 square feat per evergreen tree ) F 0 7 E 0 square feet G =F %200
o o Canopy
Existing Trees (Credit for 50% of existing canopy area) diameter
(feet)
o T Treetl o H, 0 ui o square feet |1, 3,14 x (2 x 050 B
j““_ o Tree #2 H, 0 LI o square feet |1 =314 x (H,/2) x 050 -
- o Tree #3 H, o sl o square feet |3, = 3.14 n (H,/2) x0.50 o
Rain Barrel or Cisterns (SS galir;r; rnlnlmum)- o
Square foot credit per galion W 248 K = Select square foot credit per gallon
based on 24-hour, 85th Percentlle Deslgn Storm {2.48 Humboldt Bay Area, 1.24 Shelter Cove)
B o - Gallons o I B
i T "~ Rain Barrels 0 M 0 s.q.ulre feet |M=LxK )
o Clstems N o (] (1] square ;ee_t_ o =NxK
| wrtittration Trench/Basln (55 galion minimum ~ 21 ft’ ) cublc feet B
lvolume(ft®) = length x width x depth P 0 Q I 0 ] square feet QaPxRXKx7.88
porosity (spproximate %) R 35% - ] -
Subsyr;lu lnﬂltram_rs_(fzga";n mlnlmu_m) “ ) Il _ _T_ - -
Proprietary units vary, insert estimated storage in 3 s L 0 l T L 0 ] square feet T=5x7.48

UE squarel_ei

V »quuiar:fe;l

WE:] square feet

- !E square fest
[T ] semaraten

a - Zl [} | squaref_ec_t

Lf = Emer square foot value

[V = Eetar 3quare foot value
W = Enter square foot vatue

[ = Enter square foot value

¥ = Entes square loot value

T = Enter square foot value

7721 |

AAZSRA Credit+ B+ G+, 41, + 1, +

dits Total "
el ~ Squarn e M+O+Q+ THUFV W EREY 22 o
Post-Pro}ect Impervious Surface Area mlnus feet Y
Slte Deslgn Measure Credits ot
HEW impervious Surface Runoff Value Gallons
(Potential Stormwater Runoff due to impervious surface srea CC| 1484 " CL=88xBx0.083 x7.48
and design storm after implementation of Site Design Measures) wes 24 hours
Percent reduction in Impervious Surface Runoff Value* DD | 87.6 % Db = ({C-CC)/ C)x 200%

Design and implement bioretention facility in accordance with H

- Part C.

*if value for DD is not greater than or equal to %100 then bioretention is required for treating remaln&ng runoff from Impervious area Indicated by valuefs.

boldt LID Stor M

**Infiltration Trench/Basin calculations are based on porosity {35%). increased trench dimensions {volume) are required to meet 55 gallon minimum capacity.

rm In (Enter Value]
[_Ree_|calculatad vatse
Fixed Value/Selectable Value

Regulated Projects Wotkiheet 2, Version 20 - lune 29, 2016

Conversions Used:
1inch = 0.083 feet

1 cubic foot = 7.48 gallons

# check with agency with project area jur
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Regulated Projects Worksheet 2

Humboldt Low Impact Develog Stor Mi 1
Project Information h Terrace Subdivisi Formulas/Notes
DMA Name: DM-3
Tctal Past-Pro]ect Im pervlous Surface Area {square feet) Al 11063 square feet
B = Select Design Starm Value
24 hour - 85th Percentile Design Storm B| 0.65 Inch {0.65-inch Humboldt Bay Arez, 1.3-Inch Shelter Cove)
lmpervlous Surfaca Runoff Value Gallons
{Potential Stormwater Runoff due to impervious surface area Cl 4465 2 ho C=AxBx0.083x7.48
and design storm value) per ol
; = = | - | - — = —
Pervlous Self-l Retalnlng Area (S‘RA) Credit (if applicable, if none enter 0)
Se f Retaining Area SRA Credi = Seif-Retaining Area x Multiptier
1 [«
(square feet) 2 8:5 WA, Lredly g SqUare f8el | oot Multiplier (3.5 Humboldt Bay Ares, 1.3 Sheltar Cove)

Site Design Measure Credits

Tree Planting and Preservatlon

New Trees # of trees
100 square feetA per deciduous tree p 4 €| 400 square feet E=Dx100
200 square fe—;t per evergreen tree R f (1] G 0 square ;cc:. G =F x200
— o o . Canopy
Existing Trees (Credit for S0% of existing canopy area) diameter
B - o — {feet)
o - Tree #1 H, 0 IR square feet  |1,=3.14x (m' x0.50 -
. | Treem - H, 0 B[ o square feat |1, = 3.04x (Hy/2) x 0.50
Tree #3 H, ) LI 0 | squareteet [ne314xtMs2 nos0

Raln Barrel or Cisterns (55 -ga_llon minimum)

Square foot credit per galion X 2.48 K = Select square foot credit per gallon

based on 24-hour, 85th Percentlle Design Storm (2.48 Humbotdt Bay Ares, 1.24 Shelter Cove}
= — o B _ Gallons ) T 1

T RH{NKWEIS o o t 0 M 0 sguare feet M=LxK o

o _CTsterns _ N 0 o o square faet O=NxK o T

Infiltration Trench/Basin (S5 gallon minimum ~ 21 ") T cubicfeet - ]
vilume(ft’l = length x width x depth P 1] a I 0 I square fest |as=Pxrxkx748 o
porosity {approximate %) R 35%
-Subsurf_ace Ir_r_ﬂhrators (Ss_gallon mlnlm;;n) - -
Proprietary units vary, ins_er_t estimated storage in # H l_ 0 l T l q —] square feat T=§x7.48

Impervious Area Disconnection
Credlt per square foct of pervious recalvmg area u
Soll Quallty Improvement

Credit per square foot of soil quality Imp;:ue;nt v square feet Ve squire foot valise

square feat U = Enter square foot value

Grenn Roof

Cred:t per square foot of green roof instaliation » W

square feet W = £oter square (oot valse
PPPP (Alkernauve engineered hardscaplng surfaces )

Credlt per square foot of PPPP XE squace feet X = brter square foot vatue
Vegetated 5wales
Credit per square foot of vagetated swale Y E(D anuare feet ¥ & Enter square foot value

Stream Setbacks and Butfers

Credit per square foot of stream setback and buffer_'_ squm‘a faet § E_::nurmum_roow_mg

_ ;:ISMcndno-:;éﬂ et —
edits Total 1t
. lqulniut M+0+Q+ THUHVIW RV 2 )
Post-Project Impervious Surface Area minus ﬁ
88 # =A-
Site Design Measure Credits 6728 | squarefeet |88 m

NEW [mpervious Surface Runoff Value o=
(Potential Stormwater Runoft due to impervious surface area | 215 - CL=BEMxBx0.083x7.48

and design storm after implementation of Site Design Measures) per 24 hours

Percent reduction in Impervious Surface Runoff Value* DD 39 2 % ph={{C-cC) /) x 100%

*If value for DD is not greater than or equal to %100 then bioretention is required for treating remamnng runoff from impervious area indicated by valuets.
Design and Implement bioretention facility in accordance with Humboldt LID Stor M -PartC.

**infiltration Trench/Basin calculations are based on porosity {35%). Increased trench dimensions (volume) are required to meet 55 gallon minimum capacity.

FIII In {Enter Value)] Conversions Used:

l Red !Calcu!atad Value 1inch = 0.083 feet
Fixed Value/Selectable Value 1 cubic foot = 7.48 gallons

Aeguiated Projects Worksheet 2, Vertion 2.9.- June 29, 2016 # check with agency with project area juri for requi
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Regulated Projects Worksheet 2

Humboldt Low Impact Devel Stor M |
Project Information Washi Terrace Subdivisi Formutas/Notes
DMA Name: DM-4
_Total Post-ProJect_Impervlcus Surface Ar;—a-(s;;u;;e— ;ce_t) A} 15814 | squars fe;t
24 hour - 85th Percentile Design Storm B| 0.65 Inch ::6: ::; Z:i‘:j::w::: 1.3-4nch Shelter Cove)
Im;;e;vlougﬁ-aca Runoff Value T Gallons T o
{Potential Stormwater Runoff due to impervious surface area C| 6382 C=AxB8x0083x7.48
and design storm valug) per 24 hours
— = e .
Pervious Self-Retaining Area (SRA) Credit {if applicable, if none enter 0)
Se':anu::: lf'::;r“ 8 35 SRA Crydhy g square fost sSZTeithd:I;l:lz';'(‘:?:‘::h::::;a':::'els,";; Shelter Cove)
Site Design Measure Credits
Tree Plathir;g_and Pre;e—r;—;tion - B -
New Trees - H of trees = = —
i —""hfoa square feet peﬁie?iiiuous tree ] 7 700 square feet E=Dx100
- 200 sqmiéu:e feet per evergreen tree F ] G 0 square feet GaFx z(io n o ]
= — — = == = =
Existing Treas (Credit for 50% of existing canopy area) diameter
(feet)
[ o Treedl H; 0 Ll o square feet ), = 3.14 x (B2 x 0.50
[ Tree #2 #, o Ll 0 | squarefeet [n=318x(H/27 050
" Treess H, 0 sl o0 square feet  [),= 314 x (Hy2) 8050 - |
TRvain Barrel or Cisterns (55 gallt;\ minimum)
Square foat credit per gallon K 2.48 K = Select square foot credit per galion
based on 24-hour, 85th Percentile Design Storm {2.48 Humboldt Bay Area, 1.24 Shelter Cove)
) T Gallons [N [—
o Raln Barrels T L 0 M| o square feet  [M=LxK
7Cift48r~ns N 0 [s] 0 square feet  |oxNxK -
Infiltration Trench/Basin (55;allon v;linlmum ~2a#") cublc feet
v:lx;(;ts) & Ie;\gth X WI;;I’I_); —d_a-p:h N P [+] Q I )] l square feet O=PxRxKx7.48 i
porosity (appraximate %) R 35%
Sﬁsurface Infiltrators (55 gallon rqipimum)_ -
Erql;rietnry units vary, insert estimated storage in it H 0 ] T l ] ] square foit _|r=sx7.a8
{mpervious Area Discannection
.Credtt ;;el: square foot of;nrlods receiving areT o U l 0 l square feet U = Enter squate font vatue
.S;il_auality lr;lprove‘ment 7 - - -
Credit par square foot.;Fsoil quality improvement o A square feet V menter ‘w:m:;;* o
Green Roof - o I -
Credit per sqmot of éreén rzrmst;fl;tlon WE square feet W 2 Enter square foot value
PPPP (Altem;ti‘v;;n—gineered hardsc;;;ing surfaces ) T -
Credit per square faot of PPPP B xEI squarefeet  |X = enersausrefoarvaloe T
VeEe_nted Swales o
Credit per s;u;mT:rH vegetated swale Y [I] sguare feet ¥ = Enter square foot value
Stream Setb; ;r;cdiliuﬁars i o - - ]
Credit per square foot of strearg_setb:ck and buffef" - }mquar: feet 2 = Enter square foot value - ) l
e T A s
Post-Project Impervious Surface Area minus
ISite Desi:n Me:;ure Credits BB 7128 | squarefeet  [BR=A-Ap
. S e —— === e
NEW Impervious Surface Runoff Value Gallons
(Potential Stormwater Runoff due to impervious surface ares CC | 2878 CC= B8 xBx0.083x7.48
and design storm after implementation of Site Design Measures) per 24 hours
. — — T ik . —
Percent reduction In Impervious Surface Runoff Value® DD} 550 o DD ={(C-€C)/¢) x 100%

Design and implement bloretention fadlity in accordance with H

| - Part C.

*1f value for DD is not greater than or equal to %100 then bioretention is required for treating remaining runoff from imparvious area indicated by valued8,

boldt LID Stor

**Infiltration Trench/Basin calculations are based on porosity (35%). Increased trench dimensions {volume) are required to meet 55 gallon minimum capacity.

Fm in [Enter Valus)
[ Red |calculated vaiue
Fixed Value/Selectable Value

Regulated Projects Worksheet 2, Version 2.0 - June 29, 2016

Conversions Used:
1inch = 0.083 feet

1 cubic foot = 7.48 gallons
# check with agency with project area jurisdiction for

requirements




e I I I Ty rrrrrerrr e




Regulated Projects Worksheet 2

SE Qt;ality improvement
Credit per square foot of soll quality improvament
Green Roof

Credit per square foot of ;r;e;a roof instaliation

PPPP (Alternative engineered hardscaplE;urfaca; )

Cradit per square foot of PPPP
Vegetated Swales

Credit per square foot of vegeta;ed swale

Stream Sethacks ami ;uﬂeu

Credit per square foot of stream setback and buffer”

vv@iuamfeet
WE square feet

o o XE:I >square feet
Vl _3755 | lua!'eieet

4 m_lﬂuvtfa;

W B Eater square foot value

W = Enter square foot value

% = Enter square foot value

¥ = Enter square foot valus

2 = tnter square foot vaiue

Humboldt Low Impact Develoj Stor ]

Project Information Washi Terrace Subdi | Formulax/mm_

DMA Name: DM-5

gtal Post-P;[Tct Impervi_ou; Surface Area (.square feet) Al 13158 ) iqu;re feet

24 hour - 85th Percentlle Deslgn Storm B| 0.65 inch :::5:’:::1 z?::i:’:;y;x:‘ 13-Inch Shelter Cove)
Imﬁervlous Surface Ru_n-o;Value i a T Galions Tl

(Potential Stormwater Runoff due to impervious surface area C| 5310 =AxBx0.083x7.48

and design storm value) pef 24 fury

——
Pervious Self-Retaining Area {SRA] Credit {if applicable, if none enter 0)
-y 0 5| SAOwh | 0 | st O s bontbor At 3 i o]

Site Design Measure Credits

Tr:e;lantlng and Preservation - S T N

New Trees # of trees

100 squareget per deciduous tree D [1] 0 squara feet i E=Dx100 o
o 200 quu:ar: feet pei?/;rgreen tree [} 7 G 0 s;u;re feet G =_F;(ED o

I~ . Canopy B

Existing Trees (Credit for 50% of existing canopy area) diameter

{feet)
Tree #11 o H, 0 Ll o square feet )= 3.04x {Hy/2) x0.50 o
T Treesz H, o 4| 0 | squavefest = 3.4 x 27 050 o
R T Tree #3 Hy (] Iy 0 | ;qilam feet ), =3.14x(Hy/2) x050
nnln_B:r?el or Cisterns (55 gallon minimum) o
Square foot cradit per galion K 2.48 K = Select square foot credit per galion
based on 24-hour, 85th Percentile Design Storm {2.48 Humbeldt Bay Area, 1.24 Shelter Cove)

g — - - T o B Gallons - =
- Rain Barrels T T (1] M| 0 square feet MsLxK

o Cisterns T N 0 ol o squ>al: feet |O=MxK - o
19flltraﬂon Trgnch/pasln (SS?llon minimc_sm ~21¢¢") cublc feet B

volume(ft’) = length x width x depth b 0 a[ 0 | squarefeet |aspxrxkxtas

porosity (approximate %) R 35% o
Subsurface Inﬂhraioﬁit?gﬁ&n mlnlr;mr;u) ) o o
| Proprietary units vary, insert estimated storage in ft’ 5 I 0 l T I (] l square fest  |T=$x7.48

Impervious Area Disconnection

Credit per square .ft;:;of pervious receiving area _ u lI' square feet U = Enter square foot value -

AL =SRA Credit + E+ G+, +); 41, +

(Cresits Total AR 16912! S fegs M+O+A+ THUFVEW IR IV 2
Post-Project impervious Surface Area minus r’.' n -
BB | .. i =A-
Site Design Measure Credits 3754 | squarefeet  |BR=A-AN it LR
— — —_— —— — — ~
NEW Impervious Surface Runoff Value Gattons
(Potential Stormwater Runoff due to impervious surface area €| -1515 24h CC=BB xBx(.083 x7.48
and design storm after implementation of Site Design Measures) per b
— —_— — — — : —
Percent reduction In Impervious Surface Runoff Valug® DD | 1285 % DO ={{C-CC)/ C)x100%

Design and implement bioretention facility in accordance with H

boldt LID Stor A

{-Part C.

*If value for DD is not greater than or equal to %100 then bisretention is required for treating remaining runoff from impervious area indicated by valueBs.

**Infiltration Trench/Basin calculations are based on porosity (35%). increased trench dimensions (volume) are required to meet 55 gallon minimum capacity.

Conversions Used:

rm in [Enter Value]
Calculated Value
Fixed Value/Selectable Value

Regulated Propects Workshest 2, Version 2.0 - June 29, 2016

1inch = 0.083 feet

1 cubic foot = 7.48 gallons
# check with agency with project area jurlsdicti

for requirements
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Regulated Projects Worksheet 2

Humbaoldt Low Impact Develop Stor M |
Project Information Washington Terrace S ) Formulas/Notes B
DMA Name: DM-6
Total_r’it-;ojcct Im;.,ﬁrvious Surfac-e Area (square feet) ) Al 7912 square foet o __|
24 hour - 85th Percentile Design Storm 8| oss inch (‘o's?m";m‘::j:';::z: et sk Gl
Irnpervi_o.us Surface Runoff V-a]u; Galloas N
{Potential Stormwater Runoff due to impervious surface area C| 3197 C=AxBx0.083x7.48
and design storm value) P 24 hbury
= = = _ S | —
Pervious Seff-Retaining Area {SRA) Credit {if applicable, if none enter 0) o — u
k’:;ﬁ:‘fzgm. 8 3 S#x Cregt E square feat s::e:t”h::l;i:l’h‘:(ls Humb:::;a’:::::,‘:’! Shelter Cove)
Site Design Measure Credits
Tree Planting and Preserv;lon o o 1T
New Trees # of treas B
- 1oquuare fe_et per dec}dTous tree D 4 E| 458 squsrs fost E=Dx100 B
- .280 square feet per evergreen tree F L] ] 0 square feet G=Fx200 N
== = R i ——— =
Existing Trees {Credit for 50% of existing canopy area) diameter
_ (feet)
Tree #i1 o H, ° W o | squaretest |1 esi6xpuyafcoso .
- T Trees a ™ 0 Bl o square feet i, x3.10x (H./2)' x0.50
i o Tree 83 Hy o Ll ® square feet ) 2 304 x (H/2 x 0.50 -
Raln Barrel o Cisterns {S5 gallon minimurm) ' o ’
Square foot credit per gallon K 248 K = Select square foot credit per gallon
based on 24-hour, 85th Percentile Design Storm (2.48 Humbeldt Bay Area, 1.24 Shelter Cove)
_; —— = o o - T Gallons
» Rain Barrels o L 0 M 4] square feet M=LxK o N
o - C_tsterns o N N 0 0 3 square fest o_= HxK
Inﬂkrathrl frtqch/Basin (55 galion mEv;imum"_il ") cublic feet o -
volume(ft’) = Ieng:h x width x depth - 4 [ QL [¢] ] 7 square feet QePxRxKx7.48
porosity (approximate %) B R 35%
Srb;u_rfane_lnﬁltrat;s (;:s Eﬂoﬂﬁ\lmum) B B -
Miet_aryj\ﬁ\gry, Insert estimated storage in ft’ s [ 4 ] T L 0 _I square fest  [T=5x7.48 _
Impervious Area Disconnection
Credit per square foot of pervious receiving area - u m square feet U mgntee squu:b;'. value - -
50il Quality !mp}ovehent o V N
Crdlt per s;;e foot o; sﬁ qualit\ﬁnpruvement v square f;»_t v = m.nqw.;m valve -
GreenRoof o T |
Er_e—dit per square foot of green roof |nm|latl¢.: - WE square feet & = Entar squars foot value o
PPPP {Alternative engineered hard;aplng sur;lces ) ) B
Credit p;quare foot of P PP B ] E square feet M = Enter square foot vakie -
U@and Swales o -
Credit per sﬁuare foot of vegetated swale Y square feet |V = cator square foor value -
SZream Setb:_cksAaAnd Buﬁ;;s o a - - - ==
Credit peﬂqa}ehfoog of_ stream fet_back- and buffe_r' o - o _ZE square feet t4 ® Entersquare footvaive -
A
Post-Project Impervious Surface Area minus B
Site Design Measure Credits
NEW Impervious Surface Runoff Value Goallons
(Potentia! Stormwater Runoff due to impervious surface area cc 752 CC=88xBx0.083x7.48
and design storm after implamentation of Site Design Measures) 8 58
Percent reduction in tmpervious Surface Runoff Value® ob| 75.2 % DO ={{C-CC)/C)x100%

*#f value for DD is not greater than or equal to %100 then bioretention is required for treating remaining runoff from impervious area indicated by valuedd.
Design and implement bioretention facility in accordance with Humboldt LID Stor M ! - Part C.

**infiltration Trench/Basin calculations are based on porosity (35%). Increased trench dimensions (volume) are required to meet 55 gallon minimum capacity.

F!H In [Enter Value] Conversions Used:
Cakuht.ed Value 1inch = 0.083 feet
Fh(zd Value/Selectable Value 1 cuble foot = 7.48 gallons

Regulated Projects Worlshest 2, Version 2.0 - ke 23, 2016 # check with agency with project area jurisdiction for r requirements
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Regulated Projects Worksheet 2

Impervious Area Disconnection
Cradit per square foot of pervious receiving area

S0l Quality Improvement
Credit per square foot of soil quality Improvement

Green Roof

Creéit;r squnrfc;ot of greenEroof installation -
PPPP!"'_ i ineered h-ar f ?,surfa:es?

C;;dit per square foot of PPPP o B

Uege?t;d Swales o

Credlt per square foot of vegetated swale

Stream Setbacks and Buffers

Credit per square foot of stream setback and buffer”

u E square feet

vz ] sauare e

w} [ [A ) ;quan feet W = Enter square footl value

X I:Zl __square feet X = Enter square foat value i

[T et
_SI;U;S‘GL;( _7 {= Ertar square foot vake

U = Enter squere foot vatoe

W = Entec squase foot value

¥ = Enver square foot value

Humboldt Low Jmpact Develoy Stor i

Project Information Nashi Terrace Subdivisi Formulas/Notes

DMA Name: DM-7

Total Post-Project Impervious Sﬁnce Area (squa; feet) A| A8&72 suare fect ‘

24 hour - 85th Percentile Design Storm B| 0.65 inch :)'GZ:'::;[:::::[::E::K: 1.3-Inch Shelter Cove)
Impe_rvlous Surface Ru;loff Value i Gallons - -
(Potantial Stormwater Runoff due Yo Impervious surface area C{ 18027 CxAXBX0.083x7.48

and design storm value} _‘ 24 lhurt

= ——————— = -

Pervious SQ_Tf-Reta_hﬂng Area (SRA) Credit {If applicable, if none enter 0} o

Sd::u:: k;se:;r" s 35 Pk Creaty ¢ squwre fest ss':?e:.r::l;m::smb:::;a’::::h:ra Shelter Cove)

Site Design Measure Credits

Tree Planting and Preserv;tlon o ) - o

ﬁw Tree? o o # of trees ) B

- 100 square feet ;;erdeciduous tree ] 13 E} 1300 square feet |e=Dx100 B

;OB square feet per evnr;Ten tree f [} G 0 ;q:u;rg fest Gz r; ino
> Canopy
Existing Trees (Credit for 50% of existing canopy area) diamater
{feet)
) Trea #1 o W, ) Bl 0 | squerefort |[iesiaximyzixosoe -
h Treew2 H, ) Bl 0 | squeretest [ =338k 2 caso _—
Tree#3 H, [ hl ® squarefeel |, =014 El:!;lz)' xD.50 )
nain—sarrel or Cls—t;;s {55 g;Ilor; minimum)
Square foot credit per gallon " 215 K = Select square foot credit per gallon
based on 24-hour, 85th Percentile Dasign Storm {2.48 Humboldt Bay Area, 1.24 Shetter Cove}
T - T Gallons
B Rain Barrels o [} L L :quue leet  |M=LxK
Cisterns o N [ o] @ | squarsfeet [oanxk

infiltration Trench/Basin (S5 gallon_l_-_n;ﬁm ~21 1) cuble feet T

y_olule(ftj) = length x width x depth P [ Q[ (] I  square feet Q=P xRxKx748 -
porosity (approximate %) R 35%
Es;r;;ﬁﬂlfta_lo_ngs gaﬁn minlmum_) - - T - o
Proprietary unitsi\{a;r\:, insert estimated storage In ft* 1 l 0 l T i e I square fest |T=sx748

Credits Total

AR ESRA CIEdRt ¢ E+ G +), 41,43, +

Ak | 27608 ey fost M+O+Q+ THUIVIWEN+YSZ

Post-Project impervious Surface Area minus

Site Design Measure Credits
NEW Impervious Surface Runoff Value

(Potential Stormwater Runoff due to impervious surface arsa @ 7128 Sagesy CC=3¥xBx0.083x7.48
and design storm after implementation of Site Design Measures) pev.24 hours
Percent reduction in Impervious Surface Runoff Value® DD | 605 % Do =({C-CC}/C)x100%

*¥ value for DD Is not greater than or equal to %100 then bioretention is required for treating remaining runoff from impervious area indicated by valueBs.

Design and implement bioretention facility in accordance with H

boldt LID Stor

I - Part C.

**Infiltration Trench/Basin calculations are based on porosity (35%). Increased trench dimensions {volume) are required to meet 55 gallon minimum capacity.

nu tn [Enter Vali]
[Ilcummu Valae
Fixed Value/Selectable Value

Raguisted Procts Workahes! 2, Venion 2.0 - fuse 29, 1016

Conversions Used:
1 inch = 0,083 feet

1 cubic foot = 7.48 gallons
¥ check with agency with project area d

for requiremants
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Regulated Projects Worksheet 2

lmpervmus Area Dlsconnacuon
Credi: per square foot of pervlous receivlng area.

Soll Quallty Improvement

Credit per square foot of xoll quality umprovem!nt
Green Roof

Credit per square foot of gre;n rc;;f installation
PPPP (Altemative engineered hardscaping surfaces )

[ o]
v[semt ]
_WE 77;;mre feet

squara feet

square feet

U = Enter square foot value

V = Erter square foot value

W = Enter square foot vakue

Humboldt Low Impact Deve} Star M |
Project Information Nashington Terrace Subdivisi Formulas/Ngm - -
DMA Name: DM-8
;;ml Post- Project Impervlous Surface Area (square feet) - Al 7042 square feet B o B
24 hour - 85th Percentile Design Storm 8| 0.65 inch I :ﬁ:j;:’g:::: \5inch Sheter Cove)
impervious Surface Runoff Value G;ons
(Potential Stormwater Runoff due to impervious surface area €| 2842 C=AxBx0.083x7.48
and design storm value) Per2d hoars
— ———— p— — T— | - ——— ——
Pervious Self-| Retamlng Area [SRA) Credit {if appllcable, if none enter 0}
Se"(:;::: Ifenaa:)ma L &5 SHA Coot 0 squmars trbl iz:«:::l;:;:?g:‘\:‘:b::: :ahvn::"cl:,l I:.ra Shelter Cave}
Site Design Measure Credits
Tree Pla_n-tlng and Preservakion_ ) o h o
New Trees - - o # of trees
1_00 square feet per deciduous tree - ] Q [ square feet E=Dx100 o
T o 200 square feet t per evergreen tree B F 0 G 1] square };eg G=Fx200 - h
o Canopy T
Existing Trees (Credit for 50% of existing canopy area) diameter
(feet)
N Tree #11 o - H; (] 4 0 ' square feet |3, = 8,14 x (4,/2) x0.50 o
- Tree #2 H, 1] Ll o square feet |1, = 3.14 x (H,/2) x0.50 g
Tree #3 Ty, o s o square feet |1, = 324 (Hy/2F x 0.50
Ein Bar;e-I:r Cisterns (55 gallon_n;ilnlmum)_ B -
Square foot credit per gallon X 248 K = Select square foot cradit per gallon
based on 24-hour, 85th Percentde Design Storm {2.48 Humboldt Bay Area, 1.24 Shelter Cove)
T - Gallons T ) h
B _aRaln Barrels 0 square feet (Y] ;Lx)( B
o o }:Inerns N 0 [+] 1] square feet O=NxK

I:j‘itgﬂon Trench/Basin (55 gallon mlnlmuﬁ -2 ") - cubic feet -
volume(ft’): length x width x depth N T . ® 0 q[ )] ] squars feet |a=PxRxK xua_ o B
poroslty (approxnmate %) R 35%
subsurface !p_fﬂgt_ors gss xallon mlnlmum) o N E—
Proprietary units vary, insert estimated storage in s S L Q ] T I 0 I square feet T=5x7.48

Credit per square foot of PPPP N X ]:(:l square feet (X = enter square foot value o
Vegetated Swales
Credit per square foot of vegemed swale 2259 square feet ¥ = Erter squars fool vatve
Stream Setbada and Buffers
CredIL per square fo:_x of stream setback and buffer” z [E square | f_ee( = Entes sauare foot value B
- - n . N=SHACIE¢R*E+G+IH +i t
Credits Total ! o
edits Tota AA m square feet Me0+04 THU+VEWIREY ST
Post-Project Impervious Surface Area min sty
roject Impervious Surface Area minus
B8 1 -3911 square feet BE=A-
Site Desi n Measure Credlts
g _ M) "=25 | )
— — e —
NEW Impervlous Surface Runoff Value Gallons
(Potential Stormwater Runoff due to Impervious surface area CCy -1578 CC=BB xBx0.083x7.48
snd dasign storm after implementation of Site Design Measuras) per 24 hours
Percent reduction In Impervious Surface Runoff Value* DD | 1555 % DB =({C-CC) /) x100%

Design and implement bioretention facility in accordance with Humb

Idt LID Stor

|- Part C.

*If value for DD is not greater than or equal to %100 then bioretention is required for treating remalning runoff from impervious area Indicated by valueBs.

**Infiltration Trench/Basin calculations are based on porosity (35%). Increased trench dimensions (volume) are required to meet 55 gallon minimum capacity.

-rm In [Enter Value)
Calcula!ed Value
Fixed Value/Selectable Value

Regulated Projects Warkshest 2, Version 2.0 - June 29, 2016

Conversions Used:

linch = 0.083 feet

1 cubic foot = 7.48 gallons
# check with agency with project area jurisdiction for raquirements
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APPENDIX B
HYDROLOGY & CONVEYANCE
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A ~|" DRAINAGE BASIN DATA
LOCATION AREA cw
A 0.62 ACRES 058
B 0.61 ACRES 0.54
N c 0.71 ACRES 0.52
o [
E % D 0.48 ACRES 0.56
@), W
5> E 0.80 ACRES 0.51
= F 0.07 ACRES 0.71
G 0.41 ACRES 0.54
H 0.24 ACRES 067
| 1.90 ACRES 0.56
J 057 ACRES 0.42
K 0.65 ACRES 0.82
TYPICAL RUNOFF COEFFICIENTS USED
IN COMPOSITE, CW
DESCRIPTION c
__ HOUSES, CONCRETE 0.95
RN PAVEMENT 0.85
—_— s e J
A\ 'c‘?"i LAWNS, ETC. 0.25
I l
(7 p ]
1 s /
LOT 2 Rits - DI-2§ SD-11lp,_1 -
— | N — b 1
[ 1'|LL|)J 4 | -
| <] | I
LOT 23 | &=roa b | LOT 30
— | == |
| z | =
il 8 i
Y/ |
1 f \
SD-7
WASHINGTON COURT
[ [ |
o ip ao SCH|LL|NGER JLF CONSTRUCTION INC. e 0319-JLF
I 1) SHEET 1 o 1
Bl ENGINEERING | \yAqHINGTON TERRACE SUBDIVISION
CIVIL ENGINEERING SOLUTICNS
PO BOX 1183
ARCATA, CA 95518 DRAINAGE BAS'N MAP APP B1
PH (707) 834-6169
AL
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i INTENSITT QUMATEON FREGUCNCY CURVES €O 1804 - 1975
o] B0 s $1A116K FGO 2307 ©
o MIBE.0f CONTT
- m— S€C 2. TOON, 01N, REAGKK.OT BRIE ANG MERIDIAN
§ : (AT 4. P00 LONG 12N, 157
104
50 ] . ELEY 43
Y] p i
{586.04 COEFFICIENT oF
Seod o ' CETCRINATEON = 0,999
b’-o‘%
- 4
= 4 \
A e S
=
Zio
0.0
0.6~
0.5
0.4
0.+
- N o
NOTEr TMESE
MALYSES OF
0. '.1 OF § nIN 1O
FEARSOK 11PC 181 DESTAIPUI 108
, T T T T Ty —y—y—y . s . -
10 e Ty ERR 3 s d & & 10k b 2o
HINUTES = HDURS
DURARTIGN

b= LhZ2 w/h, x R= 1. 2% il

lloO"'" 3,20 "A/L,- X E= 3.33infh,

whrt k= zd;.n(-\“ Taleasky Facder of loy
1982 Mr.kc'f\‘é‘j vitle Dfaﬂ/\aﬁ, E;(aiﬂ LU |3
\} 5

From: ““Ralafall Anstyds Foe Drawing Design Vol 1.7 Dulletln 193, Oct.. 1976 wisshe rs K¢ "
California Depsriment nf Waler Resuurers.

r

INTENSITY DURATION FREQUENCY CURYES - 1904 - 1975

FIGURE IV -2 £

IDF Curves Eureka, CA

APPENDIX B2
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categorized by surface

forested 0.059-0.2
asphalt 0.7-0.95
brick 0.7-0.85
concrete 0.8-0.95
shingle roof 0.75-0.95

lawns, well-drained (sandy soil)

up to 2% slope 0.05-0.1

2% to 7% slope 0.10-0.15

over 7% slope 0.15-0.2
lawns, poor drainage (clay soil)

up to 2% slope 0.13-0.17

2% to 7% slope 0.18-0.22

over 7% slope 0.25-0.35
driveways, walkways 0.75-0.85

categorized by use

farmland 0.05-0.3
pasture 0.05-0.3
unimproved 0.1-0.3
parks 0.1-0.25
cemeteries 0.1-0.25
railroad yards 0.2-0.35
playgrounds (except asphalt or concrete) 0.2-0.35
business districts

neighborhood 0.5-0.7

city (downtown) 0.7-0.95
residential

single family 0.3-0.5

multiplexes, detached 0.4-0.6

multiplexes, attached 0.6-0.75

suburban 0.25-0.4

apartments, condominiums 0.5-0.7
industrial

light 0.5-0.8

heavy 0.6-0.9

Runoff Coefficients - Rational Method

APPENDIX B3
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APPENDIX B4
FHWA HEC 22 Gutter Flow Nomographs
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CHART 1B

| ©
N T ’ _056 o .67 n05 267 S
] << Q -—n—Sx e § ('c?
4 ' ) S
1<% EXAMPLE:  GIVEN; £
s N=0016; S¢=0.03 a]
$2004; T=6 FT 0.8
2 FIND: 0640
- Q =2.4 FT¥s o
= 3
B Qn=0.038 FTYs -
—0.| N
- 0.08 z 20
B = T(FT)
- 0.06 o I
= =
= 30+ 0.2
K 0.04 Z
[ Sx 5 o
~0.0l 201 2 r8
F0e L olte
- Vi i 0.08 +
. Fooz = .
ele] LN 006 *
- 0.008 s L 4l
- % 8 0.04 7
0006 | S ] s
- 0.004 Y P ]
006 ] __eem=" | ]
L 0.08 4l 0.02 -
=0.002 0.1 !
L 3 -08
- 0.00I 0.01%0s
} T ._i 2 - 0.008 :'
0.4
M‘f 1) For V-Shape, use the nomograph with 0.006 - °
7] Sx2 Sx=Sx Sx2 /( Sy + Syx2) T
0,004 —
'L_ ; T 2) To determinedischarge in gutter with L0.2
W composite cross slopes, find Qg using
Ts and Sy. Then, use CHART 4 to

find Eo. The total discharge is
Q=Qg/{l-Eo), and Qy=Q-Qg.

Flow in Triangular Gutter Sections - English Units

A-3
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1.0

0.8

0.6

Eo=Qw/Q

0.4

CHART 2B

04 0.6 0.8

WIT

Ratio of Frontal Flow to Total Gutter Flow

1.0



R T L L L kL L L T R R R




134

APPENDIX B5

TABLE 1 Summary of Time of Concentration Models

Transportation Research Record 2060

Publication and Year

Equation for Time of Concentration (min)

Remarks

Williams (1922) (6)

Kirpich (1940) (7)

Hathaway (1945) (8),
Kerby (1959) (9)

lzzard (1946) (10)

Johnstone and Cross
(1949) (1 1)

California Culvert
Practice (1955) (12)

Henderson and Wooding
(1964) (13)

Morgali and Linsley
(1965) (14), Aron and
Erborge (1973)(/35)

FAA (1970) (/6)
AKB Epiromac
METHOD

U.S. Soil Conservation
Service (1975, 1986)
(17, 18)

Papadakis and Kazan
(1986) (2)

Chen and Wong (1993)
(19), Wong (2005) (20)

TxDOT (1994) (21)

Natural Resources
Conservation Service
(1997) (22)

.= 60LA4" pign2

L = basin length, mi

4 = basin area, mi’

D = diameter (mi) of a circular basin of area

§ = basin slope, %

1.=KL'TS

L =length of channel/ditch from headwater to outlet, ft
8= average watershed slope, [Vft

For Tennessee, K = 0.0078 and y = -0.385

For Pennsylvania, X = 0.0013 and y =-0.5

1, =0.8275 (LN #7503

L =overland flow length, ft
S§'=overland flow path slope, fuft
N = flow retardance factor

1. =41.025(0.0007i + ¢)L0 315013 j-0es7
i = rainfall intensity, in./h

¢ = retardance coefficient

L = length of flow path, ft

§'= slope of flow path, fvft

1.=300L°%57%5
L =basin length, mi
S = basin slope, ft/mi

1= 60(11.9L%/H)y>¥s

L =length of longest watercourse, mi

H = elevation difference between divide and outlet, fi
If expressed as 7, = kL“"S™ 1 format: 1, = KL07§-93%
K = conversion constant

1= 0.94(Ln)Pes 030

L =length of overland flow, ft
n=Manning’s roughness coefficient
§ = overland flow plane slope, fi/ft

i = rainfall intensity, in./h

£, = 0.94L08 o503 04

L = length of overland flow, ft

n = Manning roughness coefTicient

§ = average overland slope, A/ft

i = rainfall intensity, in./h

1= LB(1.1 = C)L03§0%

C = mtional method runoff coefficient
L = length of overland flow, ft

§ = surface slope, fi/ft

t. = (1/60)Z(L/V)

L = length of flow path, ft

V'=average velocity in R/s for various surfaces

(The exponent of §, if converted from Manning’s equation, will be —0.5)

fo= D.66L05,0515-031-03r

L = length of flow path, fi

n = roughness coefficient

§ = average slope of flow path, f/ft

i= rainfall intensity, in./h

[ = 0595(3 15)0 )JkC'O SJLD )J(?*)S~ OJJ,-—O 3301 +k)
For water at 26°C

C. k= constants (for smooth paved surfaces, C = 3,k=0.5. For grass, ¢

L =length of overland plane, m
§'=slope of overland plane, m/m
i= net rainfall intensity, mavh
1= 0.702(1.1 = Q)LO§ 0%

C = rational method runoff coefficient
L =length of overland flow, m

§'= surface slope, m/m

1. = 0.0526[(1000/CN) — 9]L° 503
CN = curve number

L = flow length, f

§ = average watershed slope, %

The basin area should be smaller
than 50 mi® (129.5 km?),

Developed for small drainage basing
in Tennessee and Pennsylvania,
with basin areas from 1 to {12
acres (0.40 to 45.3 ha).

Drainage basins with areas of less
than 10 acres (4.05 ha) and slopes
of less than 0.01.

Hydraulically derived formula;
values of ¢ range from 0.007 for
very smooth pavement to 0.012
for concrete pavement to 0.06 for
dense turf.

Developed for basins with areas
between 25 and 1624 mi?
(64.7 and 4206.1 km?).

Essentially the Kirpich (7) formula;
developed for small mountainous
basins in California,

Based on kinematic wave theory for
flow on an overland area.

Overland flow equation from
kinematic wave analysis of runoff
from developed areas.

Developed from airfield drainage
data assembled by U.S. Corps of
Engineers.

Developed as a sum of individual
wravel times. ¥ can be calculated
using Manning's equation.

Developed from USDA Agricultural
Research Service data of 84 smal
rural watersheds from 22 states.

Overland flow on test plots of
| m wide by 25 m long. Slopes of
2% and 5%,

Modified from FAA (/6).

For small rural watersheds.

NoTE: I mi=1.61 km; 1 A=0.3048 m: | in. = 25.4 mm.
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APPENDIX B6

Combination Inlet Flow - Grate Inlet in Sag Locations

DEPTH, d cw P d's Qf
(ft) (ft) (cfs)
0.1 3.0 10 0.032 0.95
0.2 3.0 10 0.089 2.68
0.3 3.0 10 0.164 4.93
0.4 3.0 10 0.253 7.59
0.5 3.0 10 0.354 10.61
0.6 3.0 10 0.465 13.94
0.7 3.0 10 0.586 17.57
0.8 3.0 10 0.716 21.47
0.9 3.0 10 0.854 25.61

1 3.0 10 1.000 30.00
1.1 3.0 10 1.154 34.61
1.2 3.0 10 1.315 39.44
1.3 3.0 10 1.482 44.47
1.4 3.0 10 1.657 49.70
1.5 3.0 10 1.837 55.11

4451 Grate inlets in Sags

A grate inlet in a sag location operates as a weir to depths dependent on the size of the grate
and as an orifice at greater depths.  Grates of larger dimension will operate as weirs to greater
depths than smaller grates

Q=Cc,Pd'*

where:
P = Perimeter of the grate in m (it) disregarding the side against the curb
C. = 166 (3.0in English units)
d = Average depth across the grate; 0.5 (d, + d;), m (ft)

Figure 4-17. Definition of depth.

Source FHWA HEC 22 (Revised August 2013)
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APPENDIX B7

Macro Hydrology Calculations
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APPENDIX B8
PIPE NETWORK HYDRAULIC GRADE LINE CALCULATIONS

STORM DRAIN FLOW CALCULATIONS

10-YEAR 100-YEAR
Drainage 1 Q 1 Q
N (& Al . .
Basin Areai(acres) v = (in/hr} | (f/sec) | (in/hr) (ft’/sec)

A 0.62 0.58 0.36 197 0.71 3.33 1.20

B 0.61 0.54 0.33 1,97 0.65 3.33 1.10

C 0.71 0.52 0.37 1.97 0.73 3.33 123

D 0.48 0.56 0.27 1.97 0.53 3.33 0.90
*EE 0.80 0.51 0.41 1.97 0.80 3.33 136
FE 0.07 0.71 0.05 1.97 0.10 3.33 017
G 0.41 0.54 0.22 1.97 0.44 3.33 0.74
H 0.24 0.67 0.16 1.97 0.32 3.33 0,54

I 1.9 0.56 1.06 1.97 2.10 3.33 3.54
] 0.57 0.42 0.24 1.97 0.47 3.33 0.80
K 0.65 0.82 0.53 1.97 1.05 3.33 177
Total 7.89 13.33

*OFFISTE WASHINGTON AVENUE IMPROVEMENTS
**VEGETATED SWALE FLOW NOT COUNTED IN ONSITE PiPE SIZING ONLY BASIN SIZING

STORM DRAIN PIPE CAPACITY CALCULATIONS

10-YEAR | 100-YEAR 100-YEAR
- . - Pipe
" Q Q Pipe Pipe Size s d *
Pipe Label Area (ff/sec) | (fP/sec) |Length (ft) (in) R/ Capacity (Ft/sec) Comments
(ft3/sec)
SD-1 A 071 1.20 30 18 0.005 8.1 33 |p2ftfsso
self clean ok
sD-2 A+B 136 229 %6 18 0.005 8.1 39 |P2ft/sso
self clean ok
SD-3 A+B 1.36 2.29 201 18 0.02 16,1 62 |PAftrsso
self clean ok
>2ft /s s0
S04 A+B+C 2.08 352 2n 18 0.005 8.1 38 |l
>2ftfss0
S0-5 A+B4C+D 2.61 4.42 2 18 0.005 8.1 a4 Do
SD-6 A+B+CHD 261 4.42 125 18 0.005 81 46 |P2ft/sso
self clean ok
sp7 A+BHCAD 261 4.42 190 18 0.005 8.1 46 |P2ft/sso
self clean ok
SD-8 A+B+CH+D+H 2.93 4,95 85 2 0.005 17.3 a7 |Rfss
self clean ok
SD-9 | A+B+C+DHH+I 5.03 8.50 37 2 0.005 17.3 55  [ToBasin
*Design flow Velocity Calculated using Autodesk Hydroflow Express Extension
HYDRAULIC GRADE LINE CALCULATIONS
100-YEAR
Design " il
[ Q Pipe | Pipe size v v2/29 EGL HGL | Grate/Rim | FPeFL ':m;’l‘;:’"
(ﬁjlsec) Length (ft) (in) {ft/sec) {ft) (ft) (ft) Elevation
e () )
Basin w.s. 133.00 133.00
SD-9 Outlet - 133,00 135.00
8.50 37 24 5.5 0,47
DI-6 134.65 134,18 136.30 133.20 135.20
4.95 85 24 a7 034
DI-5 134.81 134.47 136.50 133.60 135.60
442 150 18 4.6 033
SDMH-3 137.93 137.60 140.20 136.80 138.30
4.42 125 18 4.6 0.33
SDMH-2 138.30 137.97 140.10 137.50 139.00
4,42 29 18 4.4 0.30
DI-q 138.59 138.26 132.70 137.60 139.10
3.52 21 18 3.9 0.24
DI-3 138.48 138.18 138.70 137.70 139.20
2.29 201 18 6.2 0.60
SDMH-1 142.29 141,69 142.90 14130 142.80
2.29 % 18 39 0.24
DI-2 142.53 142.29 143.90 141.25 142,75
1.20 30 18 33 0.17 |
DI-1 14245 142.28 143.90 | 14140 142.90
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APPENDIX C
OPERATIONS & MAINTENANCE
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