Amended Drainage Report / Final Drainage Report
For
Midtown Courts

1417 Railroad Avenue

McKinleyville, Humboldt County, California

ENGINEERING, CONSULTING, € PERMITTING

—

f:fb‘ V,

\\4 Cr\\ 5
occ.mu? =




1. PROJECT SUMMARY
1.1. INTRODUCTION

This report is an amendment to the Preliminary Drainage Report for the Brookview
Tract a Planned Unit Development Dated March 2013 (Exhibit A).

1.2. PROJECT LOCATION

The project site is located in unincorporated town of McKinleyville, Humboldt County,

California. It is located just west of the Central Avenue at 1417 Railroad Avenue, APN
510-121-026-000 (FIGURE 1)

FIGURE 1

1. 3. MODIFICATIONS TO THE PRE-LIMINARY DRAINAGE REPORT

The pre-liminary drainage report remains unchanged except for one design
consideration in Section 3.2 Outlet and Overflow Structure Design. This section details
the overflow connection into the existing DI and as shown in the preliminary drainage
report and it has been identified as a potential clogging situation presenting challenges

with maintenance.

The revised approach incorporates a notched concrete weir (Exhibit B) at the outlet
from the drainage basin. The sizing of all drainage facilities remains as called on in the
preliminary report and the low flow and high flow overflow elevations of the weir and

the outlet structure designs are shown below.
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1.0 INTRODUCTION

This section presents general information about the proposed subdivision, and the existing project
topography and geology.

1.1  Project Location

The project site is located in unincorporated town of McKiniey.ville, Humboldt County, California, It is
located just west of the Central Avenue at 1417 Railroad Avenue. See the Location Map below. The
project is on AP No. 510-121-026.

1417 Raliroad Avenue,

ckinleyville, California &

Location Map: not to scale

1.2 Project Description

This project develops a vacant 1.58-acre parcel into 7 residential lots, 1 access road, and 1 stormwater
detention basin/bioswale area. The lots are sized between 5000 and 11000 squate feet. This project will
require grading, construction of underground utilities, roads, detention basin and other infrastructure,
See Appendix A-Tentative Map by Points Weist Surveying Company.




1.3 Project Topography and Geology

The 1.58-acre parcel is surrounded by residential development, including a paved trail on the west side
of the project. The existing topography gently slopes northwesterly (appx 1%). There is an existing
drainage inlet at the northwest corner of the parcel, to which existing and future drainage will flow.

The soil onsite is currently not explored. However, the soil onsite is expected to be similar to that of
neighboring Central Terrace Estates Subdivision, Terrace Estates Planned Unit Delevopment, and
Shadowbrook Subdivision. These subdivisions all yielded thick rich layer of sod and topsoil (appx 2’
deep) followed by light brown sandy soil below. Although there is little standing water nor any wetland
areas are evident onsite, seasonal perched groundwater is expected to be present at shallow depths (5-6
feet), as was encountered at Terrace Estates.

Typical percolation rate for this native sandy soil is around 30-60 minutes per inch. However,
compaction by construction equipment, and silt sedimentation during the construction process can
greatly compromise this percolation rate.

Railroad Avenue

Project Site, view southeast from northwest corner of project



2.0 HYDROLOGY ANALYSIS

This section presents general hydrology calculations for pre-development and post-development.

2.1 Hydrology Introduction

The County of Humboldt requires that macro hydrology be analyzed for subdivision development. The
purpose of this requirement is to reasonably verify that onsite development doesn’t adversely effect the
offsite watershed as a whole.

To accomplish this goal, calculations for the Pre-Development 2-year storm (Q2) and Post development
100-year storm (Q100) are made. The Q2 flow calculations are used to size drainage structures for the
allowable discharge during common storm events of the subdivision (typically via basin orifice flow).
The Q100 calculations are used to size drainage structures for high flow capacity. In accordance to
County policies, the difference in flow between these two values is detained.

For flow calculations, the Rational Method was used: Q = CiA

Where: Q = Flow (cfs)
C = Runoff Coefficient (=0.25 ag. land, 0.88 pavement, see Appendix D)
I = Rainfall intensity (in/hr), which is dependent on frequency of event, duration,
and time of concentration. (See Appendix B)
A = DrainageArea (acres)

For the small drainage area, a minimum time of concentration (Tc) of 10 minutes was selected by
engineering convention. The calculations of time of concentration for small sites vary greatly according
to formulae used. See Appendix I for a summary of Tc formula.

Thus given a Tc of 10 minutes, rainfall intensities per Appexdix B are:

I2 = 2 year storm intensity = 1.25in/hr
1100 = 100-year storm intensity = 3.2 in/hr

2.2 Pre-Development Flow Calculations
For pre-development 2-year flow analysis, a runoff coefficient of 0.25 (agricultural land) was selected.

Macro Onsite Pre-Development Flow
Q2 onsite =  C(pre) * I(pre) A

0.25 *1.25 *1.58 = O2 onsite= 0.5 ofs

Note that this 0.5cfs is the amount allowable that can be released offsite in Post-Development
conditions.



2.3 Post-Development Flow Calculations

For post-development 100-year flow analysis, a weighted runoff coefficient was considered:

As seen on the Post-Development Concept Drawing below, the site will be development into three major
areas: 1) impervious houses and driveways, 2) paved road, and 3) vegetated yards/basins/swales.
Common runoff coefficients are shown in Appendix B.
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Post-Development Concept Drawing: not to scale

1) For the houses and driveways area, a footprint of 1900 s.f. per lot, or 0.30 acres for all 7
‘ots. A runoff coefficient of 0.95 was selected.

2) For the paved road area, the 12,000 s.f. footprint, or 0.28 acres was used. A runoff
coefficient of 0.85 was selected.

3) The remaining area is 1 acre. (=1.58 total -0.30-0.28) This area will be vegetated
yards/basins/swales. A runoff coefficient of 0.20 was selected.

Macro Post Development Flow Table:

Sub Area Acreage C factor C*A
Houses/Driveways 0.30 Acres  0.95 0.29
Paved Road 0.28 0.85 0.24
Vegetated 1.00 Acres 0.25 0.25
Totals 1.58 Acres 0.78-> thus weighted C = 0.723/1.58 = (.49
-2 use weighted cocfficient of 0.5
Q100 (post) = C(post) *1(post) *A
0.5 *3.20 *1.58 = 100 (post) = 2.5 <fs

Note that this 2.5 cfs is the minimum the onsite drainage improvements need to be able to handle for
overflow conditions.



3.0 PROPOSED DRAINAGE IMPROVEMENTS

This section outlines guidelines and designs for several drainage improvements. The subdivision will
feature roads and lots with runoff directed towards a basin, bioswale, and outlet structure. As the
improvement plans are not finalized at this time, exact grades of roads, valley gutters, and drainage
inlets are not established. However, this section of the report outlines several drainage improvements to
verify that the proposed subdivision will be compliant with County drainage criteria.

Below are proposed improvements which will be discussed in the following pages:
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Basin and Outlet Structure Plan: not to scale

Proposed Outlet Structure

Brookview Tract

Basin and Outlet Model Isometric View: looking northerly



3.1 Basin Storage Capacity Required and Provided

Per section 2.2 and 2.3, Q2 is 0.5 cfs and Q100 is 2.5 cfs.

Basin Sizing Estimate
(By Triangular Method — aka Skupe Method, assuming 10min Tc = 600 seconds)
Volume = (K *(Q100-Q2) *(3Tc) 12

[1.5  *(2.5-0.5) *(3*%600))/2 = Vrequired = 5400 of

The Basin shown on the previous page has the following stage storage levels:

Elevation Quantity (cu.ft) Remarks

117.5 0 3” Orifice FL Elevation

118.0 210

118.5 610

119.0 2,160 Water Reaches south end of Basin

119.5 3,970

120.0 6.130 Yorovided t Bottowm Overflow Grase

120.5 8,550 Top of Overflow Grate---Basin Max. Capacity
120.8 flooding Grate Elevation of Existing D.I.

From the above table, it is apparent that sufficient storage is provided for the subdivision.



3.2 Outlet and Overflow Structure Design

The Outlet Structure modulates storm flow to a 2 year value. The basin overflow allows the 100 year
storm event to bypass the basin in a controlled manner. Proposed is a modified type G1 Drainage Inlet,
including a 3” orifice, as the outlet structure of the project.
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Outlet Structure Cross Section, view east: not to scale
This Overflow Structure will has the following specifications:

1. Basin outlet Q2 low flow discharge required = 0.5 cfs, from section 2.2.

2. Diameter of low flow orifice selected to provide low flow = 3 inch PVC
(Calculated from Orifice Formula, see Appendix H)

3. Outlet structure overflow elevation = 120.0 ft

4. Outlet structure overflow capacity = 10 cfs (note only 2.5 cfs req’d per section 2.3)
(Calculated by Grate Capacity, see Section 3.5 and Appendices F & G)

5. Note: Storage volume (EI 117.5 to El. 120.0) = 6130 cu.ft. (5400+ req’d)



3.3 Bioswale Capacity

The section below will be used for the swale:
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Given this two +/- foot deep swale will be designed with 1’ natural check dams, the actual overflow
capacity available is 1 foot. Using manning equation, assuming a minimum of 1 foot water depth, 0.5%
slope, and rough grass n=0.03, and varying bottom widths:

Q=(1.49/n) * A RY3 g2
Trv 2° Bowtom widil:
Q=(1.49/0.03) 3.5% (0.62) (0.005)'" _ | T

Assume O Bottoin width:

Q=(1.49/0.03) 1.5% (0.42)% 0.005)"* = Min. =3 ¢fs.
Note: Minumum Qrequired = Q100 2.5 cfs=>Thus 0’ Bottom width OK!

Since flow velocity will be under 3 ft per second at 0.5%, natural vegetation should be sufficient to
prevent erosion, and no turf reinforced mats are specified at this time. However, other rolled erosion
control products may be desirable on the 1.5:1 sideslopes to prevent erosion.
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3.4 Gutter flow calculations

The purpose of this section is to analyze how far water could flood parking or travelled way lanes,
Ideally, Q100 flow floods at most the parking lane (8’). Q100 also cannot overtop the A2-6 curb, The

project has this A2-6 curb typical section:
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From the section above, the flow table was created using Manning’s Equation,

k

e nig g
V=i R,f . gL/e
nov

Where:

V  is the cross-sectional average velocity (ft/s, m/s)
k  is a conversion constant equal to 1,486 for U.S. customary units

is the Manning coefficient, =0.011 for concrete, and 0.015 for
pavement

Ry, is the hydraulic radius (ft, m)

S is the slope of the water sutface in the direction of road travel

The table below shows flow values associated with various curb ponding depths:

Ponding
Depth
1"

2"

3"

4“

5“

Street Steepnéss in direction on travel (ft/ft)
Ponding Width (ft) 0.005 0.01 0.02 0.03 0.04 0.05
1 1.0 1.4 2.0 2.4 2.8 3.1
2 2.0 2.8 4,0 4.9 5.6 6.3
4.8 2.2 3.1 4,3 5.3 6.1 6.9
7.6 3.1 4.4 6.3 7.7 8.9 9.9
10.3 5.4 7.6 10.7 13,1 -152 16.9

Q (¢fs) resulting from depths and slopes

T




For this project, the Q100 was calculated to be 2.5 cfs. It is apparent that even with a Street Steepness of
0.5%, this amount will have a ponding width under 8 feet, and a ponding depth under 4”. Thus, even
though the roads are not designed at this point in the project, the can be designed at a 0.5% minimum
grade and have enough capacity to not flood driving lanes.

3.5 Inlet Capacity Calculations

Although the improvement plans are not yet finalized for the subdivision, Caltrans type GO drainage
inlets with A2-6 Curb and Gutters are commonly used. Per Appendix F, the capacity of those drainage
inlets at a depth of 0.5” (curb depth) is 10.6 cfs. This capacity exceeds the individual Q100 in flow for
the entire subdivision, so no further analysis was required.

Also note that for the outlet structures, typically Caltrans Type 24-9x Grate is prescribed, as it clogs less
than grates designed for bicycle traffic. See Appendix G. Due to the close proximity this outlet
structure is to a public trail, a bicycle rated grate may be prudent. The grate capacity is expected to
exceed the Q100 required.

3.6 Pipe Capacity Calculations

Although the improvement plans are not yet finalized for the subdivision, 12" and 18” corrugated plastic
pipes may be required to connect drain inlets. Assuming a manning n of 0.012 for smooth wall plastic
pipe, and a minimum slope of 0.5%:

Q=(149/n) * A ¥ R2/3 ik S”E
For 12” CPP (1’diameter)

Q=(1.49/0.012) 0.785% (0.25)"# (0.005)'" = 127 CAPACITY = 2.8 cfs.

Even though the 12” pipe can carry Q100 for this subdivision, 18” pipes are preferred as they are able to
be cleaned and allow room for deposition of sediment. See also Appendix C for an Inlet Control
Nomograph for pipe capacities at varying headwater depths.



3.7 Road and Other Improvement Details

The lots and road will be constructed such as to drain towards the basin, at the location labeled as “Basin
Inlet” on the plan shown on sheet 7. How the water drains into the basin from the road is not yet
finalized, but several alternatives exist. One option depicted on the typical map included the following
road section and plan; :
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As shown, Pettlon Place is graded right (east) and into stormdrain system and into the basin, As
outlined in this report, 12” storm drain pipe would have enough capacity for the subdivision. One
potential problem with this system is that cover for the stormdrain pipes may insufficient (typ. 1’ min)
depending on the final road grades. ~Other alternatives exist, including but not limited to:

(1) Using section A-A, but at the position shown for the stormdrain crossing Pettlon Place, install a
valley gutter system graded left (west), including a riprap swale entering the basin,

(2) Instead of section'A-A, use a typical section that is graded left (west) at‘Z%. Install a Caltrans type
A1-6 Curb on the right (east) side of the road, and A2-6 on the left (west) side of the road, At the
position of the basin inlet, end the curb and have a riprap swale entering the basin,

— — — 13" — S S —




3.7 Conclusions

This report has demonstrated that the preliminary layout shown on the tentative map can accommodate
drainage improvements which mitigate adverse offsite drainage impacts. The basin outlined in this
section complies with the typical storage capacity required by the county. The bioswale and other onsite
best management practices should enhance natural percolation of water within the basin system, thereby
reducing the demands required of the outlet structure.

Other specific drainage details, such as road drainage inlets and/or valley gutters, road profiles will be
outlined in the Improvement Plans for the project.
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APPENDIX I - Rational Method C Coefficlents
categorized by { -face (

forested | nore: ror THIS PROUECT, Co0.05 WAS
asphalt SRETER ISR S St
brick 00 o o
concrete
shingle roof
lawns, well-drained (sandy soil)
- up to 2% slope
2% to 7% slope
over 7% slope
lawns, poor drainage (clay soil)
up to 2% slope -
2% to 7% slope
over 7% slope
diiveways, walkways

categorized by use
farmland

NOTE: COMMON USAGE IS C=0,25 ROR

pasture  MCKINLEYVILLE PASTURE/AGRICULTURAL LAND

unimproved gz por Lavine AND GREENBELT
parks
cemeteries
railroad yards
playgrounds (except asphalt or concrete)
business districts
neighborhood
city (downtown)
residential
gingle family
multiplexes, detached
multiplexes, attached
suburban |
apartments, condominiums
industrial

- _light BN — — e e

heavy

o LRooo

0.059-0.2
0.7-0.95
0.7-0.85
0.8-0.95

0.75-0.95

0.05-0.1

0.15-0.2

0.05~0.3

0»1“"03
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0.2-0.35
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APPENDIX F

COUNTY OF HUMBOLDT - DEFARTMENT OF PUBLIC WORKS
QUANTITY CALCULATIONS '
DC-CEM-4801 (OLD HC-52 REV.11/82) 7451-3520-0 SHEET 1 OF 2
[ JoB3TAR, | TTEM FILE NO.
WEIR FLOW VERSUS ORFICE | '7¢AT" SEURSCRION ™ X
FLOW CONTROLLING CALC. BY DATE .
DPy 07-15-2010
CONDITIONS & FLOWRATE | 284 __ g1 K
v
4451 Grote Inlets in Sags '\X U; W
A grate infel in a sag location operates as @ weir to depths dependent on the size of the grate and ‘
as an orifice at grester depths. Grates of larger dimension will operate as weirs to greater depths D i
than smaller grates. ?f A ®
}The capacity of grate Iniets operating as weirs is: T o{) A \,U"(
{ \ {«
[ Q:C Pd's (4-26) \ 72
Iy di
1
| 3
‘\‘1 / where:
AR P = penmeter of the grete in m (R) disregarding =
S the side against the curb : (2%..0;‘
y C. = 1.66 (3.0 in EngHah units) 2, i
d = sverage depth across the grate, >
) 0.5(d, *dy). m () prong T2 5

0001 42 B
) Pigure 4-17. Definttion of depth. - M
The capacity of a grate inlet eperating as an ortfice (& =

Q, C,A, (2gd)* (427)
wihere: qu( |
% :g;ﬁ:e .W:Iﬁe'omr t m‘f‘(‘fl’ 'r : _ {j’;){/) J f’; o +
Y 9‘ =9.81 m[;g.m 7 M LTECCT 2a5is
=520
“WEIR FLOW VERSUS ORFICE FLOW CONTROLLING CONDITIONS & FLOWRATE - COMB. INLET
| WEIR FLOW ORFICE FLOW
DEPTHd |Cw| P d"® Q, Co Ag g (2gd)°* Q
[f [ft} _lcfs] (ff) | I(tusec’) [cfs) | |,
0.1 3.0 100 | 0032 | 095 | 067 | 4875 32.2 2538 820 | .
0.2 3.0 | 100 | 0.089 268 | 067 | 4875 32.2 3.589 11.72 | 1
03 3.0 | 100 | 0164 | 493 | 067 | 4875 322 4.395 1438 | AT
_ 04 30 100 | 0253 | 7.59 [ 067 | 4.875 32.2 5.075 1858 | (507
> 0.5 30| 100 | 0354 [J10.61 > 067 | 4875 322 (5675 | 1853 | .
0.6 30| 100 | 0.465 | 1394 | 067 | 4875 322 "8.216 2030 | © I 79
0.7 30| 100 | 0586 | 17:57 | 067 | 4875 32.2 6.714 2193 |\ (S
08 | 30| 100 | 0716 | 21.47 | 067 | 4.875 322 7.178 23.44
0.9 30| 100 | 0854 | 2561 | 067 | 4875 322 7613 24.87
1 30| 100 | 1000 | 3000 | 067 | 4875 32.2 8.025 28.21
1.1 30| 100 | 1184 | 3461 | 067 | 4.875 322 8.417 27.49
1.2 30| 100 | 1315 | 3044 | 067 | 4.875 322 8 791 28.71
1.3 30| 100 | 1482 | 4447 | 067 | 4.875 322 9.150 20.80
14 30| 100 | 1657 | 4970 | 067 | 4.875 32.2 0 49§ 31.01
1.5 30| 100 | 1.837 | 5611 | 067 | 4.875 32.2 9.829 32.10
. POSTED BY ! 1 DATE | {  POSTEDTO |
CEM-4801 (NC-52 REV. 1182) : PRI

mammALARA AL AL LA A T AR 8 DA (AN PLEABR-010)Uad WOH-
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TABLE1  Summary ot Time of Concentration Modals

Transportation Research Record 2080

Publicavon and Year

Equatien for Tirme of Concentration (min}

Remarks

Williams (14225 18y

Kirpich (1940) (7)

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

lzzard (1946) (/1)

Johnstone and Cross
(1949) (1)

Califoraia Cudvert
Pracice (1955) (12)

Hendersou and Wooding
(1964} (13)

Morgali and Linsley
(1965) (14), Aron and
Erborge (1973) (15)

FAA (1970) (16}

Ak Epirimi.
Gt T L

U.S. Soil Conservation

Service (1975, 1986)
({7, 18)

Papadakis and Kazan
(1986) (2}

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

TxDOT (1994 (21)

Natural Resources
Conservation Service
1199712

1= 00LA" DS
L = basin length, mi
A = basin area, mi’

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

&= basm slope, %
t,=KLTS

L =iength of channel/ditch from headwater 10 outlet, ft

§=average watershed slope, f/fi

For Tennessee, K = 0.0078 and v = ~0.185
For Pennsylvania, K = 0.0013 and y = 0.5

1= 0.8275 (LN)0 #7530

L = overland flow tength, fl

5= overland flow path slope, fi/ft

N = flow retardance factor

= 41.025(0.0007i + ) 0 Vg 93 ; omer
i= minfall mtensity, m./h

¢ = retardance coefficient

. = length of flow path, f

S =slope of flow path, f/ft
t.=300L%°5 %S

L = basin lengih, mi

§ = basin slope, R&/mi

L= 60(11.9L%/H)0

L = length of longest walercourse, mi

H = elevation difference between divide and outlet, ft
I expressed as 7, = kL"n*S™7 format: 1, = KL°77§ 015

K = conversion constant

to= 0.94(Ln)? 85 00

L = length of overland flow, fi

1= Manning's roughness coefficient
§'=overland flow plane slope, ft/f

i = rainfall intensity, m./h

2, = (94100 pPog03-04

L = length of overland flow, fl

n = Manning roughness coefficient
8= average overland slope, fi/ft

i = rainfall intensity, in./h

1= L8(1.{ = O)L05s 7

C = rational method runofT coefficient
L = length of overland fiow, fi

$= surface slope, VA

= (VOO)YE(L/T)

L =length of flow path, fi

V'= average velocity in f/s for various surfaces
(The exponent of S, if converted from Manning’s equation, will be —0.5)

/= 0.(76L0j"DJ2S o \),—0 it

L = length of flow path, fr

n = roughness coeflicient

5= average slope of low path, fi/ft
= raifall intensity, in./h

Fa- 0_5()5(3_IS)OJJL'C(IJJLDJJ(?A-]S OUf WAy

For water at 26°C

C. k= constants (for smooth paved surfaces, €

L =length of overland plane, m

§ = slope of overland plane, m/m
= net rainfall intensity, mm/h
1=0.702().1 = C)L**5 o

C = rational methed runoff coefTicient
L =length of overland flow. m

§= surface slope, m/m

£, =0.0326[{ LOOW/CN) = 9} g-0s
CN = curve number

L = flow length, (i

§ = average watershed slope, %

=3 k=05 Forgrass, C= 1, k=0)

The basin area should be sinaller
than 50 mi’ (129.5 km?)

Developed for small drainage basins
in Tennessee and Pennsylvania,
with basin areas from 1 10 112
acres (0.40 10 45,3 hay

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

Hydravheally derived formula;
values of ¢ range from 0.007 for
very smooth paverneni 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) fornuta;
developed for small mountainous
basins in California.

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

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

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

Developed us a surn of individyal
trave] times. ¥ can be calculated
using Manning s equation,

Developed from USDA Agriculiral
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 (16),

For small rural watersheds.

NoTE: [ =161 km } H= 03048 m; 1 m = 25.4 mm,



Te=

Y 40 min

'mrpich

L
S

o

i3

Te
Te
Te

f

rcm(ooms)*(L””)*(s ‘”85)

2300 ft

0.06 fv/ft
9 min (overland flow on bare soil and earth lined ditches)
4 min (overland flow on concrete or asphalt)
2 min (concrete channels)

Kinemntm Wave Tormly.

Lu.
n'-'&
1=
Sm
Te =

To = (094*(L”)*(n""))/((l“)*(s“)

2300 &t
0.13

0.5 in/hr (kinematic)
0.06 fi/ft

£6 min

NOTE: Icis calculated based upon an assumed Intensity (I). Use caleulated Te to

obtdin I and re-ltevate with new I. Re-iterate as reguired.

1=
I=
8 e
To=
Te=
To e

To = (41,025 * ((0.0007 *1) +C)*(L°33))/((S0333)*(10667))

2300 ft
1.4 in/hr
0.08 fi/ft
8 min for C = 0,007 very smooth pavement
13 min for C = 0.012 for concrete pavement
60 min for C = 0,060 for dense turf

NOTE: Teis caleulated based upon an assumed Intensity (), Use ealeulated Te to

obtain I and re-iterate with wew 1. Re-iterate as reguired.
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1.0 INTRODUCTION

This section presents general information about the proposed subdivision, and the existing project
topography and geology.

1.1 Project Location

The project site is located in unincorporated town of McKinieyVille, Humboldt County, California. It is
located just west of the Central Avenue at 1417 Railroad Avenue. See the Location Map below. The
project is on AP No. 510-121-026.

PROJECT LOCATION
1417 Railroad Avenue,
Mckinleyville, California

Location Map: not to scale

1.2 Project Description

This project develops a vacant 1.58-acre parcel into 7 residential lots, 1 access road, and 1 stormwater
detention basin/bioswale area. The lots are sized between 5000 and 11000 square feet. This project will
require grading, construction of underground utilities, roads, detention basin and other infrastructure.
See Appendix A-Tentative Map by Points West Surveying Company.



1.3 Project Topography and Geology

The 1.58-acre pafcel is surrounded by residential development, including a paved trail on the west side
of the project. The existing topography gently slopes northwesterly (appx 1%). There is an existing
drainage inlet at the northwest corner of the parcel, to which existing and future drainage will flow.

The soil onsite is currently not explored. However, the soil onsite is expected to be similar to that of
neighboring Central Terrace Estates Subdivision, Terrace Estates Planned Unit Delevopment, and
Shadowbrook Subdivision. These subdivisions all yielded thick rich layer of sod and topsoil (appx 2’
deep) followed by light brown sandy soil below. Although there is little standing water nor any wetland
areas are evident onsite, seasonal perched groundwater is expected to be present at shallow depths (5-6
feet), as was encountered at Terrace Estates.

Typical percolation rate for this native sandy soil is around 30-60 minutes per inch. However,
compaction by construction equipment, and silt sedimentation during the construction process can
greatly compromise this percolation rate.

Railroad Avenue

Project Site, view southeast from northwest corner of project



2.0 HYDROLOGY ANALYSIS

This section presents general hydrology calculations for pre-development and post-development.

2.1 Hydroiogy introduction

The County of Humboldt requires that macro hydrology be analyzed for subdivision development. The
purpose of this requirement is to reasonably verify that onsite development doesn’t adversely effect the
offsite watershed as a whole.

To accomplish this goal, calculations for the Pre-Development 2-year storm (Q2) and Post development
100-year storm (Q100) are made. The Q2 flow calculations are used to size drainage structures for the
allowable discharge during common storm events of the subdivision (typically via basin orifice flow).
The Q100 calculations are used to size drainage structures for high flow capacity. In accordance to
County policies, the difference in flow between these two values is detained.

For flow calculations, the Rational Method was used: Q = CiA

Where: Q = Flow (cfs)
C = Runoff Coefficient (=0.25 ag. land, 0.88 pavement, see Appendix D)
I'=Rainfall intensity (in/hr), which is dependent on frequency of event, duration,
and time of concentration. (See Appendix B)
A = DrainageArea (acres)

For the small drainage area, a minimum time of concentration (Tc) of 10 minutes was selected by
engineering convention. The calculations of time of concentration for small sites vary greatly according
to formulae used. See Appendix I for a summary of Tc formula.

Thus given a Tc of 10 minutes, rainfall intensities per Appexdix B are:

I2 = 2 year storm intensity = 1.25in/hr
1100 = 100-year storm intensity = 3.2 in/hr

2.2 Pre-Development Flow Calculations
For pre-development 2-year flow analysis, a runoff coefficient of 0.25 (agricultural land) was selected.
Macro Onsite Pre-Development Flow

Q2 onsite =  C(pre) * I(pre) *A
0.25 *1.25 *1.58 = Q2 onsite= 0.5 cfs

Note that this 0.5cfs is the amount allowable that can be released offsite in Post-Development
conditions.



2.3 Post-Deveiopment Flow Calculations

For post-development 100-year flow analysis, a weighted runoff coefficient was considered:

As seen on the Post-Development Concept Drawing below, the site will be development into three major
areas: 1) impervious houses and driveways, 2) paved road, and 3) vegetated yards/basins/swales.
Common runoff coefficients are shown in Appendix B.

—era—38 8 /16 —era—
.y s

i x ,t
/ . ROAD=0.28 ACRES | —
' | o = YARDS/BASIN/SWALES
- «<=3Existing Drain Infet __ e 1.0 ACRES

Post-Development Concept Drawing: not to scale

1) For the houses and driveways area, a footprint of 1900 s.f. per lot, or 0.30 acres for all 7
lots. A runoff coefficient of 0.95 was selected.

2) For the paved road area, the 12,000 s.f. footprint, or 0.28 acres was used. A runoff
coefficient of 0.85 was selected.

3) The remaining area is 1 acre. (=1.58 total -0.30-0.28) This area will be vegetated
yards/basins/swales. A runoff coefficient of 0.20 was selected.

Macro Post Development Flow Table:

Sub Area Acreage C factor C*A
Houses/Driveways 0.30 Acres  0.95 0.29
Paved Road 0.28 0.85 0.24
Vegetated 1.00 Acres 0.25 0.25
Totals 1.58 Acres 0.78-> thus weighted C =0.723/1.58 = 0.49
-> use weighted coefficient of 0.5
Q100 (post) = C(post) *I(post) *A
0.5 *3.20 *[98 = Q100 (post) = 2.5 efs

Note that this 2.5 cfs is the minimum the onsite drainage improvements need to be able to handle for
overflow conditions.



3.0 PROPOSED DRAINAGE IMPROVEMENTS

This section outlines guidelines and designs for several drainage improvements. The subdivision will
feature roads and lots with runoff directed towards a basin, bioswale, and outlet structure. As the
improvement plans are not finalized at this time, exact grades of roads, valley gutters, and drainage
inlets are not established. However, this section of the report outlines several drainage improvements to
verify that the proposed subdivision will be compliant with County drainage criteria.

Below are proposed improvements which will be discussed in the following pages:
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Basin and Outlet Structure Plan: not to scale

Proposed Qutlet Structure
Brookview Tract

Proposed Inlet

T e

el

Basin and Outlet Model Isometric View: looking northerly



3.1 Basin Storage Capacity Required and Provided

Per section 2.2 and 2.3, Q2 is 0.5 cfs and Q100 is 2.5 cfs.

Basin Sizing Estimate
(By Triangular Method — aka Skupe Method, assuming 10min Tc = 600 seconds)
Volume = [K *(Q100-Q2) *(3Tc) ]2

[L.5 *(2.5-0.5) *(3%600)}/2 = Vrequired = 5400 ¢f

The Basin shown on the previous page has the following stage storage levels:

Elevation Quantity (cu.ft) Remarks

117.5 0 3” Orifice FL Elevation

118.0 210

118.5 610

119.0 2,160 Water Reaches south end of Basin

119.5 3,970

120.0 6.1360 Vproevided at Bottom Overflow Grate

120.5 8,550 Top of Overflow Grate---Basin Max. Capacity
120.8 flooding Grate Elevation of Existing D.I.

From the above table, it is apparent that sufficient storage is provided for the subdivision.



3.2 Outlet and Overflow Structure Design

The Outlet Structure modulates storm flow to a 2 year value. The basin overflow allows the 100 year
storm event to bypass the basin in a controlled manner. Proposed is a modified type G1 Drainage Inlet,
including a 3” orifice, as the outlet structure of the project.

%, 1

{}"‘ '\']/ﬁ [ 5 - "

, P/ré/t,f!/{//?f‘ ‘

B 4k 7 COUTLET 5,/3(/4 TULE |
s 3 /3 |

| DESIGN /26 [20/3 |

OuTET _{,’@_&}s’) 5'{(‘{/0/\)‘ VIiEwW tAsT

Outlet Structure Cross Section, view east: not to scale
This Overflow Structure will has the following specifications:

1. Basin outlet Q2 low flow discharge required = 0.5 cfs, from section 2.2.

2. Diameter of low flow orifice selected to provide low flow = 3 inch PVC
(Calculated from Orifice Formula, see Appendix H)

3. Outlet structure overflow elevation = 120.0 ft

4. Outlet structure overflow capacity = 10 cfs (note only 2.5 cfs req’d per section 2.3)
(Calculated by Grate Capacity, see Section 3.5 and Appendices F & G)

3L Note: Storage volume (EI 117.5 to El. 120.0) = 6130 cu.ft. (5400+ req’d)



3.3 Bioswale Capacity

The section below will be used for the swale;

PROPERTY LINE w: 2 A ROW
& e
o il ey
] k w10 FEET MIN. o=

.BIOSWALE .,

, EHECK DAMS
/ PAVED ROAD

|MPEHVI()I :
LIRFACE
EXISTING E
TRA'L L4 ..‘t E 1 .r
p—c ™ r___] et i
7R Shidr *

‘-ff

Y /'f' b
4;;"’ 151FOR3' =] s 151FR3‘
SUEUS 4:5 Width Vares |70 E 08

Given this two +/- foot deep swale will be designed with 1’ natural check dams, the actual overflow
capacity available is 1 foot. Using manning equation, assuming a minimum of 1 foot water depth, 0.5%
slope, and rough grass n=0.03, and varying bottom widths:

Q=(1.49/n) * A #* R?A * gi=

Try 2’ Bottom width:

1l

Q=(1.49/0.03) 3.5% (0.62)* (0.005)"" Min. Qswale=9 efs.

Assume 0’ Bottom width:

Q=(1.49/0.03)  1.5% (0.42)* (0.005)'* = Min. Qswale=3 cfs.

Note: Minumum Qrequired = Q100 2.5 c¢fs=>Thus 0’ Bottom width OK!

Since flow velocity will be under 3 ft per second at 0.5%, natural vegetation should be sufficient to
prevent erosion, and no turf reinforced mats are specified at this time. However, other rolled erosion
control products may be desirable on the 1.5:1 sideslopes to prevent erosion.

10



3.4 Gutter flow calculations

The purpose of this section is to analyze how far water could flood parking or travelled way lanes.
Ideally, Q100 flow floods at most the parking lane (8’). Q100 also cannot overtop the A2-6 curb. The
project has this A2-6 curb typical section:

I«-—w—————*‘-—-—«mParklng or Traveled Woy——————i
2-7 b
il
R=1/2" =
] , R=1/2"
T | e ¢ (~=3%
Cy o — . & E
v SRR e
VR S T S NN B
. "‘A",’»,.,/‘ ’,A' A
\\‘Rzl"
From the section above, the flow table was created using Manning’s Equation.
ks cap
v

Where;

V is the cross-sectional average velocity (ft/s, m/s)
k  is a conversion constant equal to 1.486 for U.S. customary units

is the Manning coefficient, =0.011 for concrete, and 0.015 for
pavement

Ry, is the hydraulic radius (ft, m) 4
S 1is the slope of the water surface in the direction of road travel

The table below shows flow values associated with various curb ponding depths:

Street Steepneéss in direction on travel (ft/ft)
Ponding :
Depth { Ponding Width (ft) 0.005 0.01 0.02 0.03 0.04 0.05
1" 1 1.0 14 2.0 2.4 2.8 3.1
2" 2 2.0 28| 4.0 4.9 5.6 6.3
3" 4.8 2.2 3.1 4.3 53 6.1 6.9
4" 7.6 3.1 4.4 6.3 7.7 8.9 9.9
5" 103 54 7.6 10.7 13.1 - 15.2 16.9
Q (cfs) resulting from depths and slopes

11



For this project, the Q100 was calculated to be 2.5 cfs. It is apparent that even with a Street Steepness of
0.5%, this amount will have a ponding width under 8 feet, and a ponding depth under 4”. Thus, even
though the roads are not designed at this point in the project, the can be designed at a 0.5% minimum
grade and have enough capacity to not flood driving lanes.

3.5 Inlet Capacity Calculations

Although the improvement plans are not yet finalized for the subdivision, Caltrans type GO drainage
inlets with A2-6 Curb and Gutters are commonly used. Per Appendix F, the capacity of those drainage
inlets at a depth of 0.5” (curb depth) is 10.6 cfs. This capacity exceeds the individual Q100 in flow for
the entire subdivision, so no further analysis was required.

Also note that for the outlet structures, typically Caltrans Type 24-9x Grate is prescribed, as it clogs less
than grates designed for bicycle traffic. See Appendix G. Due to the close proximity this outlet
structure is to a public trail, a bicycle rated grate may be prudent. The grate capacity is expected to
exceed the Q100 required.

3.6 Pipe Capacity Calculations

Although the improvement plans are not yet finalized for the subdivision, 12” and 18” corrugated plastic
pipes may be required to connect drain inlets. Assuming a manning n of 0.012 for smooth wall plastic
pipe, and a minimum slope of 0.5%:

Q=(1.49/n) * A R s'?
For 12” CPP (1’diameter)

Q=(1.49/0.012) 0.785%* (0.25)73+ (0.005)"” = 12 CAPACITY = 2.8 cfs.

Even though the 12” pipe can carry Q100 for this subdivision, 18” pipes are preferred as they are able to
be cleaned and allow room for deposition of sediment. See also Appendix C for an Inlet Control
Nomograph for pipe capacities at varying headwater depths.

12



3.7 Road and Other Improvement Details

The lots and road will be constructed such as to drain towards the basin, at the location labeled as “Basin
Inlet” on the plan shown on sheet 7. How the water drains into the basin from the road is not yet
finalized, but several alternatives exist. One option depicted on the typical map included the following

road section and plan:

40" RIGHT OF WAY
""""8‘ 8! » sl .
TRAVEL | TRAVEL | PARKING
5& LANE | LANE | LANE
%
L
)_T- mm-mm,;;x;]:

0.2" AC PAVING ON J
0.8 CLASS 2 AUG, DASE

SECTION A-A
TTNOSCAE

10
PUBLIC UTIL:
EASEMENT

.

suoivin St

\ TYPE A6 CURE
AND GUTTER WITH
ATTACHED 5 WIDE
CONC. WALK

A morosto
 DETENTION
- poND

s mw&

S
4

AP V0 163
LARDS UF MCRIOLG

FY

LAage 4
APN SH 04162
LAROS OF Ll

AFN 31091414
LANDS OF WENDLANDT

Y

sy~ s
3

Hernimf

AN 510:140460
BANDS OF HANA TRYST

o

As shown, Pettlon Place is graded right (east) and into stormdrain system and into the basin. As
outlined in this report, 12" storm drain pipe would have enough capacity for the subdivision. One
potential problem with this system is that cover for the stormdrain pipes may insufficient (typ. 1’ min)
Other alternatives exist, including but not limited to:

depending on the final road grades.

(1) Using section A-A, but at the position shown for the stormdrain crossing Pettlon Place, install a
valley gutter system graded left (west), including a riprap swale entering the basin.

(2) Instead of sectionA-A, use a typical section that is graded left (west) at 2%. Install a Caltrans type
A1-6 Curb on the right (east) side of the road, and A2-6 on the left (west) side of the road. At the
position of the basin inlet, end the curb and have a riprap swale entering the basin.
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3.7 Conclusions

This report has demonstrated that the preliminary layout shown on the tentative map can accommodate
drainage improvements which mitigate adverse offsite drainage impacts. The basin outlined in this
section complies with the typical storage capacity required by the county. The bioswale and other onsite
best management practices should enhance natural percolation of water within the basin system, thereby
reducing the demands required of the outlet structure.

Other specific drainage details, such as road drainage inlets and/or valley gutters, road profiles will be
outlined in the Improvement Plans for the project.

14
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The existing boundary lines and easements are based on a Title
Report prepared by Humboldt land Title Company, Order No.
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Map,
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The proposed Planned Unit Development presented proposes a
right of way of varying width. The entry road is proposed to be a
34 foot right of way widening to a forty foot right of way as shown.
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right of way to allow flexibillty in home citing and to facilitate solar
exposure,
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AE’PENDIX D - Rational Method C Coefficients

categorized by { -face (

forested | NOTE: FOR THIS PROJECT, C=0.85 WAS
asphalt SELECTED FOR ROAD AREAS, C=0.95 WAS
SELECTED FOR HOUSE/DRIVEWAY AREAS.

brick __ *®*

concrete

shingle roof

lawns, well-drained (sandy soil)
up to 2% slope
2% to 7% slope
over 7% slope

lawns, poor drainage (clay soil)
up to 2% slope —
2% to 7% slope
over 7% slope

driveways, walkways

categorized by use
farmland NOTE: COMMON USAGE IS C=0.25 FOR
paﬁture MCKINLEYVILLE PASTURE/AGRICULTURAL LAND
unimproved .o 50 ror Lavins AND GREENBELT
parks
cemeteries
railroad yards
playgrounds (except asphalt or concrete)
business districts

neighborhood

city (downtown)
residential

single family

multiplexes, detached

multiplexes, attached

suburban

apartments, condominiums
industrial

light

heavy

0.059-0.2
0.7-0.95
0.7-0.85
0.8-0.95
0.75-0.95

0.05-0.1
0.10-0.15
0.15-0.2

0.13-0.17 .
0.18-0.22
0.25-0.35
0.75-0.85

0.05-0.3
0.05-0.3
0.1-0.3

0.1-0.25
0.1-0.25
0.2-0.35
0.2-0.35

0.5-0.7
0.7-0.95

0.3-0.5
0.4-0.6
0.6-0.75
0.25-0.4
0.5-0.7

0.5-0.8
0.6-0.9
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APPENDIX F

COUNTY OF HUMBOLOT — DEPARTMENT OF PUBLIC WORKS
QUANTITY CALCULATIONS
DC-CEM-4801 (OLD HC-52 REV.11/82) 7451-3520-0 SHEET 1 OF 2
~JOB STAMP TTEM FILE NO.
WEIR FLOW VERSUS ORFICE | [OcAToN FEEOR B
FLOW CONTROLLING CALC. BY DATE .
DPJ 07-15-2010
CONDITIONS & FLOWRATE R BV bR \5"
4,451 Grate Inlets in Sags ’ QLL\'\V '
A grate inlet in & sag location operates as a wealr 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 l)(
than amailer grates.
The capacity of grate Iniets operating as weirs is; 5 v \’Ua\'
el Q-c pad's (4-26) \ "C’
'\ 0 | |y i
- 9
| Q_ 1! ) P
\b._} /.‘v :' where:
\J "\.{,} P = perimetar of the grate in m (f1) disregerding =
\/ the side ageinst the curb 2 2511,..0)
[“\' C. =1.66(3.0 ;’Lﬁ.‘.}“”"’ mm t e 2"
¢ d = average B8cross grate, i Ll RBIE 4]
'.D) | 0.5( d, * d;). m (fY) ,- : . ?Eﬁ '@-q "5 2 5
.'_.__ ) n.‘.";. R Q:ﬂ'é7 l"@@
S — ﬂgm 4-17. Deflnition of depth. P m
/The upacrty of & grate inlet operaUng 88 on onfioe 57— — >
HH""“««.
| Q, - C, A, (290d)N" P (4-27)
\ :\
| ) i 'O:ﬁw ;&67 t n? Iéla ’LO — WsC wr L¥ier
) = cloar opening ares rate, m? ( e
|' . ""’1'* R A‘ =981 m/s? (32.18 st) 9 P‘fj v < 6 7 r’[rf( ?" !5415/17
" } Ay=520
| WEIR FLOW VERSUS ORFICE FLOW CONTROLLING CONDITIONS & FLOWRATE - COMB. INLET .
| WEIR FLOW ORFICE FLOW |
! DEPTHd |Cw| P 9 Q, Co A g (2gd)** Q
! [y (f) (cfs] [fr) | [fusec) [efs] J,
0.1 30| 100 0.032 0.95 0.67 4875 32.2 2.538 8.29 1z
' 0.2 30| 100 | 0089 | 268 | 067 | 4875 322 3.589 1172 | L0 .
’ 03 30| 100 0.164 4.93 0.67 4875 32.2 4.395 14.38 NSl
\ 04 30| 100 | 0.253 | 7.59 | 0.67 | 4.875 322 5075 16.58 ;4, (567 675
N } 05 30| 100 | 0.354 [(10.61>| 067 | 4.875 32.2 (5675 | 18.53 9
0.6 30| 100 0.485 13.94 0.67 4875 322 '8.916 20.30 |61
07 30 | 100 | 0586 | 17.57 | 067 | 4875 32.2 6714 | 21.93 \ cts,
08 3.0 | 100 0.716 21.47 0.67 4.875 32.2 7.178 23.44
09 30| 100 0.854 25.61 0.67 4875 322 7613 24.87
1 30| 100 1.000 30.00 0.67 4 875 32.2 8.025 26.21
1.1 30| 100 1,154 34 .61 0.67 4.875 32.2 8.417 27.49
1.2 30| 100 | 1.315 30.44 | 0.67 | 4.875 32.2 8701 28.71
1.3 30| 100 1.482 44 47 0.67 4.875 322 9 150 29.80
14 30| 100 1.657 49.70 0.67 4.875 32.2 9.495 31.01
1.5 30} 100 1,837 55.11 0.67 4.875 2.2 9.829 32.10
t POSTEDBY | TDATE | T POSTEDTO | “.
CEM-4801 (HC-52 REV. 11/92) T R | 3 92 21305
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APPENDIX I

TABLE 1 Summary of Time of Concantration Modals

Transportation Research Record 2080

Publication and Year

Equation for Time of Concentration (min)

Remarkg

Williams (1922) (6)

Kirpich (1940) (7)

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

lzzard {1946) (10)

Johnstone and Cross
(1949 (1 1)

California Culveri
Practice (1955)(12)

Henderson and Wooding
(1964) (13)

Morgali and Linsley
(1965) (14), Aron and
Erborge (1973) (15)

FAA (1970) (/6)
AKK Efiroma.
ETHOD

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)

1. =60L4" pig ™2

L = basin length, mi

A =basin area, mi?

D = diameter (mi) of a circular basin of area
S = basin slope, %

1= KIS

L = length of channel/ditch from headwater to outlet, fi
§ = average watershed slope, fi/ft

For Tennessee, K = 0.0078 and v = —0.385

For Pennsylvania, K = 0.0013 and y==05

1= 0.8275 (LN #7023

L = overland flow fength, ft

§ = overland flow path slope, f/ft

N = flow retardance factor

1= 41.025(0.0007i + )L 035 039 joee7
i= mainfall intensity, in./h

¢ = retardance coefficient

L = length of flow path, fi

§'= slope of flow path, fvfi

.= 300L°%8°5

L = basin length, mi

§ = bastn slope, f/mi

£, = 60(11.9LYH)* ¥

L =length of longest watercourse, mi
H = elevation difference between divide and outlet, ft

If expressed as T, = kL“n*$7i* format; 1, = KL0 77§ 034
K = conversion constant

1= 0.94(Ln)° 450304

L =length of overland flow, ft

n = Manning’s roughness coefficient

§=overland flow plane slope, f/ft

i = rainfall intensity, in./h

tr = 094L06 "0 bS~ 0.3[—0.4

L = length of overland flow, fi

7= Manning roughness coefficient

§'= average overland slope, ft/ft .-
i=rainfall intensity, in./h

.= L8(1.1 - Q)LO§ 0

C = rational method ranoff coefficient

L = length of overland flow, ft

§ = surface slope, ft/ft

.= (1/60)Z(L/T)

L = length of fiow path, ft

V= average velocity in f/s for various surfaces

{The exponent of S, if converted from Manning's equation, will be ~0.5)

[ = 0.66110,""0525\ o ?If—O X

L = length of flow path, ft

n= roughness coeflicient

8= average slope of flow path, fv/ft

i = rainfall intensity, in./h

;o= 0595(3 l 5)0 31!:(:0 3)1:0 33(2—&)5‘- Olli'ﬂ IR 1+k)
For water at 26°C

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

Developed for small drainage basins
in Tennessee and Pennsylvania,
with basin areas from 1t 16 112
acres (0.40 19 45 3 ha).

Drainuge basins with areas of less
than 10 acres (4.05 ha) and slopes
of less than 0.0!.

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 arcas.

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

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

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

Overland flow on test plots of
I mwide by 25 m long. Slopes of

C, k= constants (for smooth paved surfaces, C= 3, k=0.5. For grass, C=1,k=0) 2% and 5%.

L =length of overland plane, m

§ = slope of overland plane, m/m

i = net rainfall intensity, mm/h

.= 0.7021.1 - C)LMg 0"

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

§= surface slope, m/m

1= 0.0526[(1000/CN) = 9] *5 03
CN = curve number

L = flow length, fi

§ = average watershed slope, %

Modified from FAA (/6).

For small rural watersheds.

NOTE: | mi=1.61 km: 1 fi=0.3048 m: | in. = 25 4 mm.
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Te Calculator
by R.W. Bronkatl on 11/20/2001
revised 01/25/2005 by RWB

Data Entry
General Variables
2300 feet Length of longest watercourse
160 fi Elevation of highest point on watercourse
16 ft Elevation of lowest point on watercourse
0.25 - "C"- Rational method runoff coefficient

C=1.00 impervious; C=0.55 Med. Density (2-8 units/acre)

C=0.40 Low Density (0-2 units/acre); C=0.30 rural (5 ac min)
=0.85 commercial / Light Manufacturing / Tourist;

C=0.25 Ag. 20 ac min); C=0.20 Open Space/Forest

Kinematic Wave formula specific varaibles:
0.5 in/hr "I" - Intensity - (iterative)
0.13 - "n" - mannings roughness coefficient

Izzard formula specific variables
1.4 in/hr "I"- Intensity. (assumed for Izzard formula)

”l?:‘xecutin Sumnmary ':ofATl ‘Methods::

s - e
Te= 9 min. ~ Calfiornia Culvert Practice
Te= 40 min. ~ FAA
Te= 9 min. ~ Kirpich (overland flow on bare soil and earth lined ditches)
Te=- 4 min. ~ Kirpich (overland flow on concrete or asphalt)
Te= 2 min. ~ Kirpich (concrete channels)
Te= 86 min. ~ Kinematic Wave *** jterative- based upon assumed J##*
Te= 8 min. ~ Izzard (smooth pavement) *** jterative- based upon assumed I *¥*
Te= 13 min. ~Izzard (concrete pavement) **¥ iterative- based upon assumed I ***
Tes 60 min, ~ Izzard (dense turf) *** jterative- based upon assumed ] ¥*¥

California C'ulvert‘l’mc,ﬂcc s ;
Te=60*(11.9%(L*)/H)%®

L= 0.44 mile
H= 144 ft
Te= 9 min
[FAA — _
Te=18*(1.1 -C)*(LO.SO)/(So.asz)
L= 2300 ft
C= 0.25

8= 6.26 %



Tc= 40 mm

Kirpich
Tc=(0.0078) * (L") * (5%
L= 2300 fi
S= 0.06 fuft
Tec= 9 min (overland flow on bare soil and earth lined ditches)
Te= 4 min (overland flow on concrete or asphalt)
Te= 2 min (concrete channels)

Kinematic Wave Formula

Te=(094*(L"y*(n )/ ((1™)*(s"y)

L= 2300 ft
n= 0.13
I= 0.5 in/hr (kinematic)
S= 0.06 fvft
Te= 86 min

NOTE: Tcis calculated based upon an assumed Intensity (I). Use calculated Tc to
obtain I and re-iterate with new I. Re-iterate as required.

Izzard
Te=(41.025* ((0.0007 * 1)+ C)* (L "))/ (S “** y*(1°%9))
L= 2300 ft
1= 1.4 in/hr
S= 0.08 fuft
Te= 8 min for C = 0.007 very smooth pavement
Te= 13 min for C = 0.012 for concrete pavement
Tc= 60 min for C = 0.060 for dense turf

NOTE: Tc is calculated based upon an assumed Intensity (I). Use calculated Tc to
obtain I and re-iterate with new I. Re-iterate as required.
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ENGINEERING GEOLOGIC SOILS REPORT
Proposed Subdivision of APN 510-121-026
1417 Railroad Drive, McKinleyville,
Humboldt County, California

1.0 INTRODUCTION

1.1 Site and Project Description

This report presents the results of our soils exploration conducted on the property located in
McKinleyville, California (Figure 1). The parcel number assigned by the Humboldt County
Assessor is 510-121-026 (Figure 2). Pertinent project site location information is listed in Table

1 below.
TABLE 1 - PROJECT LOCATION INFORMATION
Latitude and Longitude* 40.9464° N and 124.1054° W
Legal Description NE Y of Southeast V4 of Section 31 Township 7 N, Range 1 E; HB&M.,
Parcel Size 1.4157 acre
USGS Quadrangle Arcata North 7.5-minute topographic quadrangle.

* Centroid of parcel per Humboldt County Web GIS

Lindberg Geologic Consulting (LLGC) was retained by Points West Surveying, representing the
property owner(s). The owner is proposing to subdivide the property, presently one parcel, into
seven new residential parcels served by one new street. Off-street parking will be provided on
each lot, with additional parking provided in a dedicated area in the southern part of the proposed
subdivision. Local utilities (water, sewer, power, etc.) are available through the McKinleyville
Community Services District, PG&E and other local service providers. Ingress and egress to the
new parcels will be from a new street heading north from Railroad Drive, to be constructed as
part of this proposed subdivision development.

Included in this report are assessments of the potential geologic hazards associated with the site,
and recommendations as necessary and appropriate to help mitigate some of the potential effects
of such hazards. Also provided in this report are recommendations for design professionals such
as architects and engineers, to utilize for planning and design of future site developments.

1.2 Scope of Work
The Scope of Services for this investigation included identifying potential geologic hazards with
a potential to affect the proposed developments, characterizing the subgrade soils, developing




recommendations, and preparation of this Report. The following information, recommendations,
and design criteria are presented in this report:

e Description of site terrain and local geology.

¢ An interpretation of subsurface soil and groundwater conditions based on our exploration.

* Logs of soil profile characteristics observed within test boring locations.

e Assessment of potential earthquake-related geologic and geotechnical hazards including
surface fault rupture, liquefaction, differential settlement, and site slope instability.

* Discussion of potential geo-hazard mitigation measures as necessary.

e Seismic design parameters per the applicable sections of the 2010 California Building
Code (CBC), including Seismic Design Category, Site Class, and Spectral Response
Accelerations.

® Brief discussion of generally-appropriate foundation design options.

® Recommendations regarding foundation elements, including:

¢ Allowable bearing pressures (dead, live, and seismic loads)
¢ Evaluation of potential foundation settlement
¢ Minimum foundation embedment ‘

e Recommendations for earthwork; site and subgrade preparation; fill material; fill

placement and compaction requirements; and criteria for temporary excavation support.

¢ Recommendations for construction materials observation and testing.

An environmental site assessment for the presence or absence of any hazardous materials was
not included in our scope of work. Although we have explored subsurface conditions, we have
not conducted any analytical laboratory testing for the presence of hazardous material of samples
obtained.

1.3 Limitations A _

This report has been prepared for the exclusive use of Points West Surveying, the property
owner, their consultants and subcontractors, and appropriate public authorities, for specific
application to this proposed project. LGC has endeavored to comply with generally-accepted
engineering geologic practice common to the local area at the time this report was prepared.
LGC makes no other warranty, express, or implied.

The analyses and recommendations contained in this report are based on data obtained from
subsurface exploration. Our methods indicate subsurface conditions only at specific locations
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where samples were obtained, only at the time they were obtained, and only to the depths
penetrated. Samples cannot always be relied on to accurately reflect stratigraphic variations that
exist between sampling locations, nor do they necessarily represent conditions at any other time.

The recommendations included in this report are based, in part, on assumptions about subsurface
conditions that may only be verified during earthwork. Accordingly, the validity of these
recommendations is contingent upon LGC being retained to provide a complete professional
service. LGC cannot assume responsibility or liability for the adequacy of the recommendations
when they are applied in the field unless LGC is retained to observe construction. We will be
glad to discuss a schedule of such observations required to provide assurance of the validity of
our recommendations.

Do not apply any of this report’s conclusions or recommendations if the nature, design, or
location of any of the proposed new developments is changed. If or when changes are
contemplated, LGC should be consulted to review their impact on the applicability of the
recommendations in this report. LGC is not responsible for any claims, damages, or liability
associated with any third party’s interpretation of the subsurface data, or reuse of this report for
any future projects or at any other locations without our express prior written authorization.

2.0 FIELD EXPLORATION

2.1 Field Exploration Program

A Certified Engineering Geologist from our office visited the project site on January 14, 2013.
The field investigation was performed to assess the in-situ soil and groundwater conditions, and
to estimate the engineering characteristics and properties of the subsurface materials at the
project site. Our exploration included five hand-augered borings distributed throughout APN
510-121-026. The hand auger borings were located to provide insight into subsurface conditions
on this parcel. Soils observed in the test boring were field-logged and classified in general
accordance with ASTM D-2488 visual-manual procedures. The hand auger boring locations are
depicted on the site plan included as Figure 3, and soil profile logs are attached as Figures 5
through 9.

2.2  Laboratory Testing
No soil samples were retained from the field exploration and no laboratory analyses were
performed for this project. Subsurface soils appeared to be uniformly-distributed across this site
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and, in stratigraphic order, consist of topsoil, soft to medium soft sandy silt and silt, and medium
dense silty sand.

3.0 SITE AND SUBSURFACE CONDITIONS

3.1 Topography and Site Conditions

The existing subject parcel is approximately 1.4 gently-sloping acres and is situated in a
residential area of McKinleyville at an elevation of approximately 124 feet above mean sea level,
according to Points West Surveying. The parcel slopes to the west, with gradients less than 5
percent. The nearest mapped perennial water course is Widow White Creek, which flows
northwesterly, approximately 1,400 feet north of the subject parcel (Figure 1).

3.2 Geologic Setting
This parcel is located within California’s northern Coast Ranges Geomorphic Province, a
seismically active region in which large earthquakes are expected to occur during the economic
life span (50 years) of any developments on the subject property. Mapping by McLaughlin ef al.,
(2000), shows that the site is underlain by Quaternary marine terrace deposits (Qm, Figure 4).
The marine terrace surface on which this proposed subdivision will be built is one of a number of
emergent terraces in the area. These terraces are preserved as a result of high local uplift rates
and fluctuating sea level. The McKinleyville marine terraces were deposited in a near-shore,
shallow-water marine environment during late Pleistocene high sea level stands. Carver (1985),
. assigned this marine terrace to isotope stage 5a, and named it the Savage Creek Terrace. Carver
and Burke (1992) thus assigned an age of 83,000 years before present to this feature. Kelly
(1984) mapped marine terraces (Qmits) at the site. In the time since this surface has been elevated
above sea level, a layer of aeolian silt and sand from the nearby beaches has blanketed the area,
leaving a soft, organic-rich topsoil across the McKinleyville area. The McKinleyville aeolian cap
is several feet thick near the shore, and thins downwind and inland.

Marine terrace deposits encountered in the on-site exploratory hand auger borings under the
topsoils and the aeolian cap, consist of a relatively consistent profile of brown and gray, medium
dense, moist to wet, silty sand (SM). On nearby parcels, sands generally contained less than 15
percent silt or gravel. Free water was encountered at between 4.5 to 6.0 feet below the ground
surface (bgs), or about 119 feet MSL on January 14, 2013. This elevation (~119’) is interpreted
to represent seasonally-perched groundwater, and not the true phreatic surface elevation. Similar
soil conditions, and medium dense to dense sands were observed on the McKinleyville High
School campus in deep borings to 50 feet bgs, where the groundwater was found to be about 15
feet bgs in February 2012 (LGC, 2012).
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Underlying the marine terrace deposits at some undetermined depth at the subject property,
middle and early Pleistocene sediments consisting of poorly consolidated sandstone is shown on
the geologic map (QTw, Figure 4). These deposits include uvnits named nearby by earlier
workers, including the Falor Formation of Manning and Ogle (1950), and the Crannel Sands
identified by Woodward-Clyde Consultants, (1980). Geologic mapping by Carver (1989),
mapped middle and early Pleistocene sediments at an elevation of less than 80 feet, a short
distance northwest of this site. The middle and early Pleistocene fluvial and marine sediments
are commonly referred to as Falor Formation. Quaternary deposits are underlain at some greater
depth, by Cretaceous rocks; mélange and sandstone of the Central Belt Franciscan Complex
(Kelly, 1984) which was not encountered in this exploration.

The near-surface soils are composed predominantly of silt with fine sand. Soils, based on our
exploratory hand auger borings, are interpreted to be generally flat-lying and uniformly
distributed across the subject parcel. Within the areas explored, the soil profile consists of
approximately 1 to 1.5 feet of soft organic-rich topsoil overlying 1 to 3 feet of very soft to
medium soft sandy silt. Marine terrace deposits consisting of medium dense silty sand were
encountered at depths between 2 and 2.5 feet in borings HB-1 through HB-4. While in
exploratory boring HB-5, marine terrace sands were encountered at 3.5 feet.

3.3 Seismicity

This project site is located within a seismically active region in which large earthquakes from a
variety of sources have the potential to occur during the economic life span (50-years) of a
typical structure. North of Cape Mendocino and the Mendocino triple junction, the regional
tectonic framework is controlled by the Cascadia subduction zone (CSZ), wherein the Gorda and
Juan de Fuca oceanic plates are being actively subducted beneath the North American
continental plate.

According to the Alquist-Priolo Special Studies Zone map of the Arcata North quadrangle
(CDMG, 1983), there are no faults zoned for special studies on the subject parcel. However, the
property is located within the Mad River fault zone, between two fault strands which are zoned
as active by the State. These two strands are the McKinleyville fault and the Mad River fault.
The McKinleyville fault is located less than 1.5 miles to the northeast. The Mad River fault
located less than one mile to the west-southwest.

3.4 Regional Seismicity
Regionally, the project site is subject to ground motion from a number of seismic sources beyond
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the Mad River fault zone (USGS, 2006, CGS, 1999). These more distal sources include the Little
Salmon fault 10 to 12 miles to the southwest, and the Cascadia subduction zone which is less
than 40 miles to the west-southwest, and considered capable of producing a great earthquake
with an estimated magnitude (moment magnitude, My) of 9.0. The subducting Gorda plate is a
common source of historic earthquakes felt in the vicinity of McKinleyville, and recent (since
~1850) Gorda plate earthquakes have ranged in magnitude to 7.4 in the earthquake of November
1980.

Faults within the Mad River fault zone, and other proximal North American intraplate faults are
considered capable of generating earthquakes with moment magnitades 7.3 (CGS 1999 & 2000).
Other more distal active faults include: the Garberville Briceland fault (~50 mi., Mw 6.9), the
Mendocino fault (~50 mi., My 7.4), and the San Andreas fault (~50 mi., My 7.6).

3.5 Subsurface Conditions

On the day of our field investigation, to explore soil and groundwater conditions, five hand auger
borings were extended to maximum depths of up to 7.5 feet below ground surface (bgs). The soil
profile as exposed in the test borings was described in general accordance with ASTM D 2488
standards. More-detailed descriptions of the subsurface stratigraphy encountered within our test
borings are provided in the attached boring logs (Figures 5 through 9).

Stratigraphy within the upper 2 to 3.5 feet of the soil profile consists of a uniform profile of
organic-rich, soft topsoil and sandy silt. Our hand auger borings exposed an intact soil profile
without notable modification of the original ground surface due to historic grading or filling. The
sod and topsoil in the vicinity of the hand auger borings was approximately 1 to 1.5 feet thick.

3.6 Groundwater Conditions

Groundwater was encountered at a depth of 6 feet bgs in hand borings HB-1 and HB-2 during
our field investigation. Secondary porosity was observed to be well-developed in the soil above
the water table. Some soil mottling, indicative of transient high groundwater conditions, was also
observed near the water table. Groundwater levels on this site will fluctuate somewhat with
seasonal or long-term climatic variations and changes in land use.

Due to the subject parcel being underlain by soil materials with Well~developed secondary
porosity, groundwater is not expected to be encountered at foundation depths during dry-season
-(May through September) earthwork to depths up to approximately 15 feet bgs. Earthwork
during the wet season (October through May) could be adversely affected by soils subject to
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temporary, season saturation within five feet below anticipated foundation depths. Groundwater
conditions are not anticipated to negatively affect foundation performance, or foundation
construction during the dry season, but seasonally-perched groundwater is likely to make
earthwork problematic during the wet winter months.

40 GEOLOGIC HAZARDS

The focus of our geologic hazard assessment for this project site primarily included seismic
ground shaking due to near and far seismic sources, the potential for liquefaction of the shallow
saturated soils, tsunami, and differential settlement due to undocumented fill soils. Our
assessment of these and other common potential geologic hazards is presented below.

4.1 Seismic Ground Shaking and Surface Fault Rupture ,

As noted in Section 3.3, the project site is situated within a seismically active area proximal to
several seismic sources capable of generating moderate to strong ground motions. Given the
proximity of the Mad River fault zone to the site, and the Cascadia subduction zone (offshore to
the west), as well as other active faults within and offshore of northern California (e.g. Little
Salmon fault), the project site is expected to experience strong ground shaking during the
economic life span of any proposed developments.

The McKinleyville fault is located less than 1.5 miles northeast of the subject parcel and strands
of the Mad River fault zone are less than one mile to the southwest, and is the closest recognized
active fault (CDMG, 1998 and 2000). The subject parcel, however, is not located within an
Alquist-Priolo earthquake fault zone, in which the State requires special studies for structures for
human occupancy. Due to the distance from the project site to the nearest recognized active fault,
and based on the information available, the potential for ground surface fault rupture to occur at
the project site is considered low.

4.2 Liquefaction

Liquefaction is the loss of soil strength, resulting in fluid mobility through the soil. Liquefaction
typically occurs when loose, uniformly-sized, saturated sands or silts that are subjected to
repeated shaking in areas where the groundwater is less than 50 feet bgs. In addition to the
necessary soil and groundwater conditions, the ground acceleration must be high enough, and the
duration of the shaking must be sufficient, for liquefaction to occur. Strong ground shaking and
groundwater less than 50 feet bgs are liquefaction conditions that appear to have been met at this
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site; however, loose, uniformly-sized, saturated sands or silts were not encountered in our

explorations.

Based on the planning scenario (CDMG, 1995), the site is located outside of any areas of high
liquefaction potential. Within our hand auger borings we encountered soft sandy silt soils and
medium dense silty sand at approximate, anticipated foundation load bearing depths.
- Groundwater was encountered approximately 4.5 to 6 feet below the ground surface in our hand
auger borings. Loose saturated sands are unlikely to occur in the shallow subsurface deeper than
our hand auger borings. Based on the geological age and density of the native soils at the site, the
potential for liquefaction-related settlement or other liquefaction-related phenomenon is

considered low at this site.

4.3 Settlement

Based on our exploratory borings, undocumented, non-engineered fill soils do not appear to be
present on the subject property. If encountered, undocumented, non-engineered fill soils should
be considered unsuitable as foundation load bearing soils due to the potential for excessive total
and differential settlement. An apparent lack of fill soils on the site suggests that all present-day
foundation elements may be founded on shallow, in-place and undisturbed native soils, and
designed for uniform settlement.

For foundation systems designed in accordance with our recommendations, and the standard of
care for civil engineering, we estimate that total and differential settlement can be minimized
through the design and construction process.

4.4 Landsliding

The subject property is located on a generally flat-lying surface ground surface at an elevation of
approximately 124 feet above mean sea level. There are no significant slopes in the vicinity of
the project, therefore slope instability or landsliding is not anticipated to have any impact on the
proposed project.

4.5 Flooding

The subject parcel is not located adjacent to any watercourses. The Humboldt County Web GIS
system shows the parcel to be out of the 100-year flood zone. Consequently, there is no FEMA
FIRM Flood rating or Panel number for the site. The hazard of flooding of the existing parcel
and the new parcels being created by this subdivision is low.
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4.6 Tsunami
As mapped by the State and County, this site is well-above and outside of the Tsunami Hazard
zone. Based on the published mapping, the hazard of tsunami inundation is low.

4.7 Soil Swelling or Shrinkage Potential

Subsurface soils at foundation load bearing depths consist predominantly of low-plasticity sandy
silt and silty sand. Due to seasonal precipitation, soils were moist to the ground surface at
existing grade. Soils are permeable and well-drained. Generally low or lacking in clay, these
soils do not appear to be subject to shrink swell associated with cyclic seasonal wetting and
desiccation. Additionally, in McKinleyville’s moist coastal climate, these soils are unlikely to
desiccate to a depth sufficient to affect a typical foundation system built according to current
building codes. The hazard to any future structures associated with potential swelling or
shrinkage of the soils beneath a spread footing foundation is therefore low.

5.0 CONCLUSIONS AND DISCUSSION

Based on the results of our explorations, it is our opinion that the project site is suitable for its
intended use as described in this report. The subject parcel will be subdivided and developed
similarly to the majority of the surrounding parcels. Beyond the site plan, there are no plans for
any new construction with which this office has been provided. The proposed subdivision will
create seven new parcels which will be suitable for construction of lightly-loaded, one or two
story wood framed structures supported on foundation systems consisting of either reinforced
concrete perimeter spread footings with interior footings, or reinforced, monolithic slab(s) on
grade with continuous concrete perimeter footings, and interior spread footings and pads. Due to

the soft soils in the shallow subsurface, we will recommend that the foundation loads bear in the

medium dense silty sand occurring at depths between 2.5 to 4.5 feet, based on our exploratory

borings.

6.0 RECOMMENDATIONS

6.1  Setback Recommendations

From an engineering geologic viewpoint, the potential geologic hazards at this site cannot be
mitigated through setbacks. The proposed parcels are situated on gently-sloping ground, away
from steep slopes and watercourses. The subject parcel is surrounded by similarly-developed

parcels with single-family residences and paved streets.
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6.2  Site Preparation

All earthwork, including, but not limited to, site clearing, grubbing, and stripping should be
conducted during dry weather conditions. All topsoil (approximately 1.0-1.5 feet), should be
removed from within building footprints, from areas 3 feet beyond building perimeters, and from
beneath pavement and concrete flatwork areas.

Any undocumented fill soils, and any other debris encountered at or below the existing ground
surface should be removed to a depth sufficient to expose firm, undisturbed native mineral soil
material. Topsoil should be stockpiled on-site for later use as landscaping material or other
nonstructural fill. Approved erosion and sediment controls appropriate for the season, and
compliant with State and County regulations, should be emplaced. When the ground is wet,
vehicle and equipment traffic should be restricted, and care should be taken to avoid rutting and
. mixing of disturbed soils or topsoil with the underlying native bearing soils.

6.3 Subgrade Preparation .

Areas to receive fill should be stripped of all topsoil, graded to provide a smooth flat bearing
surface, scarified to a depth of 8 inches, moisture conditioned and compacted in accordance with
our compactions standards (below) to a firm and unyielding surface sufficient to support the
anticipated loads. If the exposed subgrade soil is soft or disturbed, or if it proves difficult to
compact, it should be excavated additionally to expose more-competent native soils. The
resulting subgrade should be scarified and conditioned as recommended above. The excavated
material should be replaced with compacted engineering fill as necessary.

6.4 Temporary Excavations

All temporary construction slopes (if any) should be designed and excavated in strict compliance
with applicable local, state, and federal safety regulations including the current OSHA
Excavation and Trench Safety Standards.

Construction equipment, building materials, excavated soil, vehicular traffic, and other similar
loads should not be allowed near the top of any unshored or unbraced excavation. Where the
stability of adjoining buildings, walls, pavements, or other similar improvements is, or may be
endangered by excavation operations, support systems such as shoring, bracing, or underpinning,
may be required to provide structural stability and to protect personnel working in the
excavation.
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Since excavation operations are dependent on construction methods and scheduling, the
contractor should be solely responsible for the design, installation, maintenance, and
performance of all shoring, bracing, underpinning, and other similar systems. LGC assumes no
responsibility for temporary excavations, the safety thereof, or the design, installation,
maintenance, and performance of any shoring, bracing, underpinning, or other similar systems.

6.5 Cut and Fill Slopes _

No cut or fill slopes are anticipated for this site. Structural fill on sloping ground (if any) should
be placed on a suitably prepared subgrade surface with a slope of no greater than 4H:1V and
should be compacted mechanically to reduce any potential for excessive settlement.

6.6 Fill Materials

Aggregate Base

Aggregate base material may be used for pavement subgrade, placed beneath footings or floor
slabs, or used as trench backfill. This material should meet the requirements in the Caltrans
Standard Specifications for Class 2 Aggregate Base (3/4-inch maximum particle size).

Select Fill

In the case of new construction requiring select fill, that should consist of granular material that
may be used as non-expansive fill beneath floor slabs and for the upper portion of pavement
subgrade. Select fill should be a soil/rock mixture free of organic material and other deleterious
material; on-site native soils are probably not suitable for use as select fill. Select fill material
should contain low plasticity clay, well-graded sand, and/or gravel. The material should contain
no particles larger than 3 inches in greatest dimension, nor more than 15 percent larger than 2-
inches. Additionally, the material should meet the following specifications:

Plasticity index (PI): <12
Liquid Limit (LL): <30
Percent passing No. 200 sieve: 50 maximum, 5 minimum

6.7 Compaction Standard

Structural fill and backfill material shall be compacted in accordance with the specifications
listed in Table 3 below. Material should be placed in horizontal lifts that do not exceed 8-inches
in uncompacted thickness. A qualified field technician should be present to perform field density
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tests at random locations throughout each lift to verify that the specified compaction is being
achieved by the contractor.

Where trenches closely parallel a footing and the trench bottom is within a two horizontal to one
vertical plane, projected outward and downward from any structural element, controlled low-
strength material (CL.SM) concrete slurry should be utilized to backfill that portion of the trench
below this plane. The use of slurry backfill is not required where a narrow trench crosses a
footing at or near aright angle.

TABLE 3 - STRUCTURAL FILL PLACEMENT SPECIFICATIONS

Compaction Recommendation | Moisture Content
Fill Placement Location (ASTM D 1557-Modified Proctor) | (Percent of Optimum)
Granular cushion beneath Floor Slab 90% -1 to +3 percent
Structural fill supporting Footings 90% -1 to +3 percent
Structural fill placed within 5-feet beyond
the perimeter of the building pad 90% -1 to +3 percent
Roadway fill placed within 2-feet of ‘
the final Pavement grade 95% -1 to +3 percent
Structural fill placed below the base of
the Roadway fill (>2° below final grade) 90% -1 to +3 percent
Utility trenches within building
and beneath pavement areas ' 95% -1 to +3 percent
Utility trenches beneath
Landscape Areas 90% -1 to +3 percent

6.8 Seismic Design Parameters

As required by the 2010 CBC, the project site is classified as a Site Class D consisting of “a stiff
soil profile” (Section 1613.5.2, CBC, 2010). The following parameters listed in Table 4 are
based on this classification and were determined in accordance with the ASCE 7 Standard,
Minimum Design Loads for Buildings and Other Structures (USGS, 2012).
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TABLE 4: SPECTRAL RESPONSE ACCELERATIONS
Site Location - Latitude: 40.9464° N Longitude: -124.1054° W
Occupancy Category — IT

Seismic Design Category — E
Site Class — D

6.9 Foundation Design

No specific foundation plans were provided to us for the proposed developments. The following
foundation recommendations assume that only typical, lightly-loaded, wood frame, one- or two-
story residential structures will be constructed on the new parcels created by this subdivision. In
our opinion, these proposed structures can be supported by a monolithic slab on grade with
continuous concrete perimeter footing in combination with isolated interior spread footings, or
on a perimeter spread footing with interior footings. Foundation of these types are suitable for
site conditions provided they are designed and constructed in accordance with our
recommendations, and meet the minimum standards of the currently in-force edition of the CBC.

Footings

¢ Foundations are not anticipated to be located in areas of undocumented fill soils, however
there is a possibility that unobserved, undocumented fills could exist on the site.
Foundation systems for this site should be designed to limit potential structural damage
due to differential settlement resulting from undocumented, compressible fill soils.

e To mitigate undocumented fill soils, excavate and replace with suitable engineered fill,
placed and compacted as recommended. Alternately, footings may be built at 1.5 feet
below grade on controlled low strength material (CLSM, e.g. concrete slurry) backfilled
footing trenches, excavated into the bearing soil indicated in this report.

¢ Foundations should be embedded a minimum of 18 inches into suitably dense,
undisturbed native bearing soils. Based on the soil profile observed on this parcel, the
suitably dense, undisturbed native bearing soils usually occur at approximately 12 to 18
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inches below existing grade, at minimum. Very soft soils were encountered in HB-5
between 2.5 and 3.5 bgs; similar areas of deep unsuitably-soft soils may exist on-site.
Minimum width of footings should be 15 inches, and the minimum thickness should be 6
inches, per CBC Section 1809. -

Floor Slab Design

Concrete floor slabs-on-grade should have a minimum thickness as specified by the CBC
or the design engineer, and should be reinforced. Floor slabs should be underlain by at
least 8 inches of compacted select fill consisting of Class 1, Type A permeable material
(per Caltrans), or an approved equivalent, to act as a capillary moisture break, plus 1 inch
of sand as described below.

To reduce the possibility of moisture migration through a floor slab-on-grade, a minimum
6 mil plastic membrane (vapor retarder) should be placed on the prepared Class 1, Type
A gravel subgrade or the approved equivalent.

Joints between the sheets and utility piping openings should be lapped and taped.

Care should be taken during construction to protect the plastic membrane against
punctures. To protect the membrane during steel and concrete placement, and to provide
for a better concrete finish, cover the membrane within at least 1 inch of clean sand.

The difference, if any, between the 8 inches of select fill plus 1 inch of sand under the
slab, and the depth to suitably-firm undisturbed native soil should be made up with
additional select fill or engineered fill that is placed as specified in the Structural Fill

section of this report.

Allowable Soil Bearing Pressures

For design of foundation elements embedded into suitably-dense undisturbed firm
granular soils, we recommend an allowable bearing pressure of 1,500 pounds per square
foot for dead load plus long-term live load, in accordance with Table 1806.2 (CBC,
2010). Lateral bearing pressure is 100 pounds per square foot per foot below native
grade. For lateral sliding resistance use a coefficient of friction 0.2 multiplied by the dead
load, or a cohesion value of 130 psf.

The allowable bearing pressure may be increased by one-third when using alternate load
combinations in Section 1605.3.2 (CBC, 2010) that include wind or earthquake loads. At
minimum, all footings should be designed and sized to be not less than 15 inches wide
and 6 inches thick per Section 1809.7 (CBC, 2010).

Page 14 — January 25, 2013
Engineering Geologic Soils Report; APN 510-121-026
Points West Surveying; Client; LGC Project No. 0054.00



v
|

6.10 Grading, Drainage and Erosion Control
Grade this site to provide positive drainage away from the foundation elements of all structures.
With the exception of stormwater detention or retention facilities, no water should be allowed to
pond anywhere on the site, nor to migrate beneath any structure.
* A minimum gradient of two percent away from foundations should be maintained for all
hardscaped areas.
e At minimum, a five percent gradient should be maintained for landscaped areas within
10-feet of the structure. .
o Design the grading to promote sheet runoff and avoid concentrating stormwater runoff.
¢ Roof storm drainage should be controlled with the installation of gutters and downspouts.
¢ Connect downspouts to tightlines to convey roof storm runoff away from foundations to
suitable outlet points where no erosion will occur.,
® Runoff from hardscaped areas, including sidewalks and parking areas, and other
impermeable surfaces should be contained, controlled, and directed to suitable outlet
points; preferably the gutter in the proposed street.

6.11 Pavement Design Recommendations

This proposed subdivision includes an access road and a small off-street parking area. Based on
the soil borings, pavement areas will be underlain by native soils consisting of soft to medium
soft sandy silt. We have assumed an R-Value of 15 for sandy silt, and a traffic index of 5.5, per
Caltrans’ Highway Design Manual (12/1/1981, Table 7-651.5). Based on these assumptions and
our field explorations, we recommend design pavement sections consisting of 0.25 foot of AC
pavement, over 1.0 foot of Class-2 aggregate base rock, placed and compacted as recommended.
As an alternative, the 0.25 foot of AC may be underlain by 0.4 foot of Class-2 aggregate base
rock and 0.6 foot of aggregate sub-base or select fill, placed and compacted as recommended.

Subgrade soils to support the design pavement section, or to support structural fill that will in-
turn support the pavement section, should first be stripped of unsuitable surface materials
(including 1.0 to 1.5 feet of topsoil), cultural debris and any undocumented fill materials.

Procedures and materials specifications for pavements should be in accordance with the current
Caltrans Standard Specifications except that 95 percent relative compaction per ASTM D-1557
should be obtained in the upper 6 inches of the subgrade soil and in the Class-2 aggregate base
rock in the pavement section. Any soil subgrades or structural fills more than 2.0 feet below the
final pavement grade should be compacted to 90 percent relative compaction per ATSM D-1557.
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Pavement subgrade soils should be proof-rolled with a minimum 10-ton vibratory steel drum
roller or with an approved equivalent. As outlined in Table 3 above, scarify, moisture condition,
and compact the upper 6 inches of the native subgrade to a minimum of 95 percent of the
maximum dry density (per ASTM D698-91). Moisture content should be controlled to -1 to +3
percent of optimum. The subgrade should be tested and approved prior to placement of any fill.

7.0 ADDITIONAL SERVICES
7.1 Review of Grading and Foundation Plans and Excavations
The conclusions and recommendations provided in this report are based on the assumption that
soil conditions encountered during grading and/or foundation construction will be essentially as
exposed during our site exploration, and that the general nature of the grading and use of the
property will be as described above. In order to provide a complete professional service,
Lindberg Geologic Consulting should be retained to provide observation services to assure
conformance with the specific recommendations contained within this report including:

o Review of the native soils underlying the roadway and parking area following stripping,

and during compaction of the roadway native subgrade.
e Observation of foundation excavations prior to placement of fill, forms or reinforcing

steel.
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Topsoil: Silt with fine sand, very dark brown, soft,
ML moist, organics-rich, irace sand, common fine
1 roots.
2 ML Silt with sand, dark brown, soft grading to
medium soft, moist, few roots.
Silty sand with clay, yellowish brown, medium
3 dense, moist, slightly plastic, slightly sticky. Clay
content decreases with depth to;
4
Silty sand, yellowish brown, medium dense,
moist, friable. Becomes more gray with depth.
5 ———— e e e —
Silty sand: Light olive gray, medium dense, moist
to wet, with common strong brown mottling.
6 L Groundwater flooded the boring to 6 feet. -
Silty sand: Olive gray, medium dense, wet, with
occasional strong brown motting.
7
HB-1 was located approximately 43 feet
northeasterly of Points West's Control Point #1,
and was backfilled with cuttings upon completion
at 7.5 feet below grade.
*The blow counts have been converted to standard N-value blow counts
LOGGED BY: David N. Lindberg, CEG
SURFACE ELEVATION: 126 Feet
BOREHOLE DIAMETER: 3.5 Inches
TOTAL DEPTH: 7.5 Feet EQUIPVENT: Hand A
H an uger
GROUNDWATER DEPTH: 6.0 Feet FAnC At
HAMMER TYPE: Nong
LINDBERG GEOLOGIC CONSULTING LOG OF EXPLORATORY BORING/EXCAVATION | Figure No.
‘ HB-1 1417 Railroad Drive Soils 5
PROJECT NUMBER: 0054 DATE: Jan. 14,2013




(

LABORATORY FIELD
o ,
o
o
o7 S
| LB | {515] 8 SOIL DESCRIPTION
c L < g4 7] @
58%|ss8| 388 8¢ EIRAEIER:
Topsoil: Silt with fine sand, very dark brown, soft,
ML moist, organics-rich, common roots.
1 L — — — 4 — e ———
ML Sandy silt, dark brown, medium soft, moist,
occasional roots.
2
3
4 Silty sand, olive brown with strong brown
HH mottling, loose to medium dense, moist to wet
Al slightly plastic and sticky. to friable. Slightly v
il clayey from 2.5 to 3.0 feet and decreasing clay
ol with depth.
5
6
Silty sand, olive gray, medium dense, wet, with
occasional strong brown mottling.
7
HB-2 was located approximately 45 feet
northwesterly of Points West's Control Point #1,
and was backfilled with cuttings upon completion
at 6.2 feet below grade.

* The blow counts have been converted to standard N-value blow counts
SURFACE ELEVATION: 126 Feet

TOTAL DEPTH: 6.2 Feet

GROUNDWATER DEPTH: 6.0 Feet

LOGGED BY: David N. Lindberg. CEG
BOREHOLE DIAMETER: 3.5 Inches

EQUIPMENT: Hand Auger
HAMMER TYPE: None

LINDBERG GEOLOGIC CONSULTING

PROJECT NUMBER: (0054 DATE: Jan. 14,2013

LOG OF EXPLORATORY BORING/EXCAVATION | Figure No.
HB-2 1417 Railroad Drive Soils 6
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Topsoil: Silt with sand, very dark brown, soft,
ML moist, organics-rich, trace sand, common fine
roots.
1 L — — — 3 s e s et e s e
Sandy silt, dark brown, soft grading to medium
ML soft, moist, few roots.
2
Silty sand with clay, olive brown, medium dense,
moist, slightly plastic and sticky.
Silty sand, yellowish brown, medium dense,
3 moist, friable, occasional strong brown mottling.
Silty sand, strong brown, medium dense to
4 dense, moist, friable.

HB-3 was located approximately 83 feet
southwesterly of Points West's CP #1, and was
backfilled upon completion at 4.5 feet below
grade. No groundwater was encountered.

* The blow counts have been converted to standard N-vaiue blow counts

SURFACE ELEVATION: 126 Feet
TOTAL DEPTH: 4.5 Feet
GROUNDWATER DEPTH: 4.5 Feet

LOGGED BY: David N. Lindberg, CEG
BOREHOLE DIAMETER: 3.5 inches

EQUIPMENT: Hand Auger
HAMMER TYPE: None

LINDBERG GEOLOGIC CONSULTING

PROJECT NUMBER: 0054 DATE: Jan. 14,2013

LOG OF EXPLORATORY BORING/EXCAVATION
HB-3

Figure No.
1417 Railroad Drive Soils 7
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Topsoil: Silt with sand, very dark brown, soft,
ML moist, trace fine sand, organics-rich, common
fine roots,
1 L~ — — ] —_—— e —— e ———
ML Sandy silt, dark brown, soft to medium soft,
moist, few roots.
2

Silty sand with clay, olive brown, medium dense,
moist, slightly plastic, slightiy sticky, strong:
brown mottling. Clay decreases with depth.

Silty sand, yellowish brown to strong brwon,
medium dense, moist, friable.

HB-4 was located approximately 120 feet
southerly of Points West's Control Point #1, and
was backfilled with cuttings upon completion.
Groundwater was not encountered.

*The blow counts have been converted to standard N-value blow counts

SURFACE ELEVATION: 127 Feet
TOTAL DEPTH: 4.2 Feet
GROUNDWATER DEPTH: >4.2 Feet

LOGGED BY: David N. Lindberg, CEG

BOREHOLE DIAMETER: 3.5 Inches
EQUIPMENT: Hand Auger
HAMMER TYPE: None

LINDBERG GEOLOGIC CONSULTING

PROJECT NUMBER: 0054

DATE: Jan. 14, 2013

LOG OF EXPLORATORY BORING/EXCAVATION
HB-4

Figure No,
1417 Railroad Drive Soils 8
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Topsoil: Silt with fine sand, very dark brown, soft,
ML moist, trace sand, organis-rich with common fine
roots.
1 - - — e e —— —— e+ ———
Silty sand, dark brown, soft to medium soft,
moist. few roots.
ML
2
Silty sand, dark brown, vey soft from 2.5 to 3.5
8 ML feet, moisture increasing.
Silty sand, yellowish brown with strong brown
mottling, medium dense. Clay content decreases

and moisture increases with depth.

Groundwater flooded the boring to 4.5 feet.

Silty sand, yellowish brown and strong brown,
medium dense, wet, friable.
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HB-5 was located approximately 22 feet easterly
of the northeastern corner of APN 510-121-025,
6 and was backfilled with cuttings upon completion
at 5.2 feet.

7

* The blow counis have been converted to standard N-value blow counts

LOGGED BY: David N. Lindberg, CEG
SURFACE ELEVATION: 127 Feet

BOREHOLE DIAMETER: 3.5 Inches
TOTAL DEPTH: 5.2 Feet EQUIPMENT: Hand A

: Hand Auger

GROUNDWATER DEPTH: 4.5 Feet

HAMMER TYPE: None

LINDBERG GEOLOGIC CONSULTING LOG OF EXPLORATORY BORING/EXCAVATION | Figure No.

HB-5 1417 Railroad Drive Soils 9

PROJECT NUMBER: 0054 DATE: Jan, 14, 2013




X8 - V56 -0v8-L0L oUOYd - 01S6-0t8-£L0L
12556 VD ‘Bledly - € a1ns “iQg Jied Uos|e) [0zZs

'0D) DNIAIAYNG LSIA SLNIOJ

Z 40 L 133HS SLOZ 1ddv 0€ =.1:37VDS
VINYO4ITVD 40 31V1S ‘ALNNOD 1aT109WNH
40 VIYV AILVIOdYOININN IHL NI

NVIAIR3IN 1La10anNH
‘1Y ‘NZL ‘L€ NOILD3S

AININdOTIAIA LINN AINNVId V
1oBJ4] 1NO0D) UMOIPIN

104

1V1d DNIAVHS dV10S
9Z0-1Z1-01S NdV

C W
.0 LY 3
I\ Y

"1S1Z ¥43gnW3dada
‘Nd 00:Z 1V 1SVD SMOAVHS

"1S1¢ ¥39W3D3d
‘INd 00:2Z | 1V 1SVD SMOAVHS

3TVDS Z/1 YV SINId WL LX.ZL

"1S1Z ¥39N3D3a "WOE =ydul |
‘NV 00:0L LV LSVD SMOAVHS HME
0€ St 0 0¢-
Z @ & a 31VDS DIHdVYD
: 5 , _ ISR O ( =) A
N NN N N N __,,\;,:(@mE@ Wmf{k /@@@WJN N S k N| N R N
R R X R N \ N £ 4 , , N A\ N N
mVUu/VW N N N N N S N ! ) N N N J
N N N Ay £ N R N
3 \ R \ | [ Shasaen N ,, N
/VKVVVVVVKVM 3 . m R o NSUST.. VV/VVVV 3 W A3SSO7 40 SANVT
AN I .. AN W y m oo Lh1-ots Nl M
1SNUL IHVNVH 40 SANVT 31 N N sy
LANVIANIM 40 SANV1 MVVVV AN
015 Nav 19-L¥1-01S NdV ke ODONOW OISR SHIOIM B ¥ITTIW 40 SANVT WV/VV/V/VV/VM_ W $3S0d¥Nd ALITILN DI19Nnd
il rﬂco; €9-L¥ I OEER e ¥9-171-01S NdV YTIMYT 40 SANVT - r ANV IDVNIVYA 404 INIWISV3
e SLY L-Olahid - | 30IM .02 A3SOdO¥d
N Zay 7y - _
= ~ = ]
(14
_,
o T e Vs U - - |
uﬁ \ UOW - -
= N ' |,|milvlw_u _— — 3D ||¥lilb| N 4N LS5 ANERY AR S (S =
4 | = ¥ =50 0
. ~
/ N g | y Hno) UMOIPI ,. )
\ N 1SMYL L¥VH 40 SANVT [ dsogin . ./ :
. N I 3oeds uadp Z
6G°9LL Asvamm% %,wmw S¢1Z1-01S Ndv 1l | \ > >
= 2\ , z
T T |
Al bk | 1< 22
SY oZL=NIY y o m.
HISS & o
Zzz
/88

i . \ h VR
e \ W\ N —h—
S\ N /
X}

INOYLSDNDI 40 SANV

4S Z8+'9

) VHHIL TYHLINTO

[ == :
0007 = .1 ‘31IVIS | = 45 85Z'8
dVIN ALINIDIA 2|2 v Y
=1 @ N Swal /modr (/L1111 C — I , J -
=} =) z - st -
P— A > A
CENEET : X : S
oNIgUN = _
40%2& \g m.; 3 N MU._ 2 _rj.—l,_.w V _ i
Q 101 ~ nIU. N wn
.\w74 sn > x
:w . ‘ m = wn
| \ m.’iﬂ W a3Hs N M o @) m
X |
a1Is Fl W % = =
N :
m ]Mﬂ SWVAV 40 SaNv1 N YITWALS 40 SANV1 DONIWIT4 40 SANVT TTINNOD2W 40 SANV1 |
3 | ¥1-1Z21-01S NdV Z1-1Z1-01S NdV Z0-1Z1-01S NdV €0-121-01S NdV g
= G«H - 9,4
= s <
D m
SR ‘ =
S 15S w \\ K LE w _
2= | 6@ avod | Avaunn : _
@ |0F (1M 0E o |
wn
| O ‘
| =
I ‘




X8 - 2VS6-0v8 -L0L ouoyd - 0156 -0v8 -£L0L
12556 VD ‘Biedly - g auns “iQ jied Uos|ie) [0ZS

‘0D DNIAIAYNG LSTA SLNIO]

¢ 40'E 1593ES 107 T14dV 0€ = .1 FIVDS

VINYO4ITVD 40 3LVLS ‘ALNNOD 1dT109NNH
40 VIYV J3LVIOdYOININN IHL NI

NVIAR3N 1a10anNH
‘1Y ‘NZL ‘L€ NOILD3S

AININAOTIAIA LINN AINNVId V
1oB4] 1N0D UMOIPIW

104
1V1d DNIAVHS dV10S
920-121-01S NdV

"1S1Z ¥39IN3D3d
‘INd 00:2 LV 1SVD SMOAVHS

"1S1¢ ¥39IN3D3a
Nd 00:¢ L 1V 1SVD SMOAVHS

1

"1S1¢Z ¥39N3D03a
‘AV 00:01 LV 1SVD SMOAVHS

"1S | Z 19quiada uo %6 Japun
Jo buipeys abesaae ue sjenba sy “wd
00:Z 1e ||e 18 10U pue UOOU 1e %S ueyl

SS9| 1S Z 4/9qwiadag uo we QQ:01| 1e
%0¢ Ueyl sss| £ 107 Aq papeys si 9 107

"UOISIAIPQNS SIY)

ul paleaJd sasnoy Aq Jauuew juedijiubis
Aue ul papeys 10u aJe 7/ ybnoayl € sioq

‘S310ON

%6 L= DNIAVHS 3DVYHIAV
L Z ¥38W3D3d INd 00-Z NEHL AV 00-01 - ¢ 1O

L Z ¥439N3D3d
Wd 00:Z - ¢ 1071

I

(9NIQYHS 413S)
30V4 1SIMHLYON

L ¢ ¥39N3D3d
Nd 00:¢1 - ¢ 101

/
S
©9>
(ONIQVHS 4713S) - §
JOV4 LSIMHLYON ozua_mux "

L ¢ ¥39N3D3d
WV 00:0L - 2 1071

—

(ONIQYHS 413S)
30V4 LSIMHLYON

—

%KO)

%% 0 L= DNIAVHS 1DVHIAV
L 2 ¥39N3D3A Wd 00:Z NYHL NV 00:01 - | 1O’

LZ 438IN3D3d
Nd 00:¢ - |1 1LO'l

(ONIQVHS 4713S)
30V4 LSIMHLYON

/ N AR

L Z ¥439N3D3d
Nd 00:Z1 - | 1071

(ONIQYHS 4713S)
JOV4 1SIMHLYON

5| _ Ovy
/ VA 103

L Z ¥438IN3D3d
AV 00:0L - L 1O

(ONIGVHS 4713S)
30V 1SIMHLEON

/ LA\




g SOraEt T o ol vk o Tl e o afn o g i R T e " 4 g’ |
= —
& JTYMS JOVNIVEO HLIYV3 6-SS e ar
S 0O 13N NIVA W01S TvdioiNnw onusia (9)
%) MO 30VIUNS ONILSIXT g ——
3 o ‘SNOLLONYLSNI ¥04 6-58 "SIHOLI GINIT ANV STTVMS JOVNIVI/SING Hutva Tivisi {§)
o ” A a1 ar .
kit SN LS 105 JONVYNILNIVIA 2 JOVHOLS "ONIZIS ANV SNOILOMYLSNI NOILY TIVLSNI 804 £-08 338 ‘dvyl inawiaas {¥)
ey o LNIWCINDA 3 FTOIMIA ONY 'ONITANA 'ONIAIZOTY ‘G3LYOIANI SY SNOLLONYLEN! NOLLYTIVLSNI 804 1-0S 335
[ o vavinotsmaioncs [ e ] ONIddIHS 'SHNVL 3 YIHV FOVHOLS vauy 30uns (B) '3d07S 40 JOL FHLMOT3E STOHLNOD 3034 171 Tvisnt (€)
=
Wio P~ avaLwamoas eos (1 (1] HIIM L31LNO GIOVLS 3L390N00 (B) "SNOILOMMLSNI NOLLYTIVASNI ¥04 8- 335 LINFWIOVNVH 3L8vM 3L30N00 (T)
i) il JONVNING NOILONYLSNOO QIZINIEVLS 1L _ | YIddNIS LIYONOI TIFOH B XM O'F @ ‘SNOILONYLSNI NOUYTIVLSNI 304 1-0L 338 " LIXFAONVHLNG NOILONYLSNOD 3ZINigvLs @

FMP° dddMS 3N0D SUMOIPIN\IMINOG) 2UMOIPTH\IPIOqQUINH\DNT NLA\'d ‘T4

urepl:f - 2208/E1/8

aN3931 S3LONATH NOILONYLSNOD TOHLNOD NOILNTIOd J31VM INJOLS

TIINNOJOW 40 SANY] ONINTT4 40 SANYT HITWILS 40 SANV SWVAY 40 SANY1
€0-121-0Lg NdY 20-121-015 NdvY L1-124-01G Nd¥ 1-12L-015 NdY

—a
o
-
=

LSMYL NIEWM 40 SANV1
25-L1LL-0LS NdV

w
-
e 3
m =
w =
— =
J4Ed
>3O
o | X =
= ) O O i . & >
= M _m I mae e —— ; S mrv
C U i — —————1} I .
oI = — ? % — 3 96'65¢ M.OL G2 oS
0 i s =
i T O m _
~o < o =
2= CcCc O i
1 N i
&S o A I
RO 7o |
> — — O z I :
<o O m S ;i
<o —i < 23] N
m = 53 % _
o = zz = : /)
= O o7 = p _.ﬁ.. v
o R % it
— - - f- 2
= = 3 ¥ i
= Y = ] @
. ~02} %
Ly
00+ 4
= 9l 1 40 \\“
o
=3 |
|
i o
i < /
o iT
= 1
8
2y
g2
@
o2
ne
e !
& & "
= o= z
g
E B
m ] p o 1SNYL 1YYH 4O SANVY'T
i _ —= [} ' -
g|— 0059} . =l ; 7, sweon | | |5l STLZ1+01S NY
(i M b 5 " =108
I =+ \M 0064} = doi. __ﬁ.% S
& i fo=
] = % b = d 1 o <%, 130 S /
g ° :
_ LT =R ‘ _
= ! PO'GH = Wi e 45030100
‘ <d> kg
2 | } 'ON8O <d wwg”sm ) 35 052'1=710A
& M0 BE LN @ dWD [B) 416542 06 =0 S3A = 108 /
A ] 09'844 = dOL.
< 1
. g A ¥ITMYT 40 SONVT $3ETIA 40 SIVT A OO +'Va 130 LSl
99-L71-01G NdV - ¢ ¥ .
o 59-L¥4-0LG NdV ¥3-L91-01G NdY 4105881 B8R REWLS 1971 40 SANV1 LANYIONIM 30 SONVT 14YNVH 40 SaNYT
29-L¥1-01S NdV 19-Ly1-01G NdV 09-L¥1-0LS NdV
NOILOINNOD
Mw_m_«ﬁo—zwm__%ww_m “IUS-NO ONIJYOSONVT NI G350 ¥O JUS 440 QIMNYH 38 TIVHS STVINIIYW QIVAYOXZ L
(M OLLLL = ANI W0E<T> QILLINENS NI3E IAVH SLHOJTY QIMINOIY 3JHL ONV “NYIJ ONIGVHS GIAONddY T¥NIJ JHL HUM JONVANOODY STVIMALYN QILVA¥OX3 40 WSOdSID D
= AN W NI QHI31dWOD N338 3AVH SIMNSYAN TOMLNOO-NOISONI TW ONV MHOM TV ¥3L3¥ NOLLOIJSNI ——
L= TUNIA 403 AQVAN SI NOLWAIJO ONIOVMO HL N3HM QIJILON 38 TIVHS WIOlL40 INITUNE 3HL T ‘XIM—40~LHOW OIENd OING ININIGIS JO ONIMOTI MO SNDIOVEL INIAZNA THM IVHL NOMINOD Vv NI = [Badal 09
S¢'Zb=3LVd0 8D <3> QINWINIVA 38 TIVHS SIONVHINI TIV "¥OL03dSNI JHL A GILOIHIQ SV ¥IALIVINIHL ATVOIQONId ONV DT o1, Tl FRE0L90) e it & U b
IT8VONdY SV ‘ONIGVHD SVINOIY HOJ GINYOJ¥Id S NOWLOIJSNI WNOISSIIOND NIHM HO 'ONIGVIO SNOIVHIJO ONUAVLS NOdA SY3uv L1338LS JHL WO¥4 Q3ACWIY 36 TIVHS SIE30 QNV I0S 35001 TV 2 35 (Sl iy SHANOWIHIINIM“IHL) 9 097490 127 (1334nN1)
QIYTINIONT MO4 QIMINOT¥ I9¥ OLIUIHL SININITJANS ONV SONYVHO ‘SL¥DdIY 40 13S v oM )
IHL 4O NOILTTMWOO TWNI3 THL IV ONV YMOM ONIOVHO HONOY QILUWYIJ 3HL 40 NOILIWHOD Nodn  “F “103r0Md SIHL HO4 AMVSSI0IN (ON S NISvE NOUN3ALIQ ININIGIS AMVHOMWIL V 9 ey ENGETE LS qao3ehl um:._u..wnwuﬁw%ﬁ u.mum_h_z«uw mmum%_xu oumwiwwm
NOILFTIH0D 3O NOUVOINON ONV SLy0d3d TvNid  “d SIUIO0TIA MOT4 IVNVNO 30NQ3Y OL IANIS THM VRWV Q13U Q3IVIIDIA SSVM9 ONNSDA G Mwww&f o._pomw.ﬂumhw_mwwujmwwmmﬂﬁ_u;._n.u_wmmmzrhummewzwmﬁmw_uwmvzuummzzﬁx%z%uﬁw%%xw%:z Y o ® o o
‘NOLLONAISNOD 035040¥d ¥IONM ALLOZHIO VANV OL GIUAIN 38 OL SI TYAONIY NOUVLIOIA 1 JOVNIVIQ QIHSITEVLST OL 03103MId 3did DUSVId SOV e S0 V0S8 OIHAYEO
N 1S T4 ONY 10D o ) M 3OVANNS TOHINOD OL TINNVHO ANVMOJWIL v
NOLLVLI9IAT NV NOLVIZO3A 40 TVAOKZM 73 VRS TRESISIOLS T @ A0 ey 0N OL TRRRVED A SY QIININTWAI 38 TIVHS (D13 'STVE AVH) SILALLOY JOHINGD NDISONI HIHIO LIS NOILINUISNOD
5 "NOLLONMLSNOD 40 IMVIS HIMA JONIWNOD TIVHS JUNSYAA SHL 40 NOUVIIddY OL T3TIvdvd Q3ITIVISNI 38 T 3ON34 LIS Vv dvW 3US NO NMOHS SV “3US Lv (38drUSIa S|
) SISVE ATVQ ¥ NO 3NOC 38 TIM TONINOD 1SNQ "SIONVSION ‘SONRIAGD IAUDTLONd HUM SNIHITNW 40 LSISNOD TIVHS STUNSVAW NOIVZMIGVLS 3d0TS ANVHOWAL  °'f S WALV ATILVICINKI ‘NOLLONMISNOD 40 LISNO IHL HLM HMIO0 TWM S.dW8 40 NOUVINIWIIJM JHL €
2 0L0k2e | 90as 159 £ 1SN WOM4 ONITNSTY S3ITAVHO NO'SINLI ‘SNOWVLID ANV HO0d ITEISNOSIY 38 TIVHS ONY LOVILNOD
2 ooy SIHL J3ANN Y4OM 3HL ONINMOSAd NI SILALOY SHOLOVHINOJENS SIH ¥O SIAILDY NMO SHH VAWV 30v4HNS T0S OL “NOOBANVH NOLLONMASNOD 30IL0vHd
®o= SS.08.88 | 0009 o] %) WOMA 1SNG A8 QISMVO JOVAVA ANV ¥0J JTEISNOdSIY 38 TIYHS MOLOVAHLNOD 3HL VANV MHOM IHL 40 WMILVA TIEVLING HIHIONY H0 MYNLS 40 MIAVT 3ALOIIONA ¥ 9NIKIddY 40 ISISNOD TIVHS SIANSVIN LNINFOVNA 1S78 Q¥VOS TOULNOO SIONNOSIH HALVAM 3IVAS ANV YOOBANYH 3OUOvid INIWIOVNVA
5§28 FOVANNS JIVIOIAN FHL OL STIJUNY ISNG ANIINOD TIM IVHL MILIVA V HONS NI XYOM 3HL 30 3UIS NOILOALONd 340TS "MOTY L3IHS AG 51 MOTJ MILVM 30VANNS ‘QIMALTYNN NIVWIH OL 3uv STINNVHD 1538 MALVM WHOLS VINYOAIVD WONJ Juv NOUVYVAIND NVId SIHL NI G3SN S.dWS JHL 40 30MN0S IHL 2
abm3g BL2v.0 | o000z | € 19 FHL ONILVIUL HO/ONV ONIMILVM AB SIONVSINN INMOBMIV INSSIDX3 JO NOLYANOJ 3HL INIAIN TIVHS J9VNIIO NV S3JOTS ONUSIXT TEIGN9AN Juv SHUOOTIA OGNV SILINVND MOTd NI SIINVHD T
3 e ‘IUS NO LNIWAINGI ONILLYHIAO v WOLOVHINODENS SIH HO 3H NIHM ‘HOLOVHINGD 3HL “NOIIIANOD ‘SOOHLIN TOMINOD INIWIOIS ONV NOISONI 30 390IMONY LN3JX3I FAVH OL 3ONINIAXI ANV ONINIVHL
Sa2 v SNIOVY | HIONTT | ‘oN3AuND TYNI4 IINA GNY NOLLDNHISNOD ONMNG SIWIL TV 1V OITIOYINGD 38 TIVHS ISNA INSSI0OXA b "Nvld QIMOVLIV NO NMOHS 3M¥ SHLCHOVI ONY STINNVHD ‘SNA3LIV] 39VNIVHO 03S040dd ONV ONNSHA L SYH OHM ONI 'ONIMIINION HOMNHOUHA WOX4 H3INIONI Q3LNVND ¥ A8 QIUVdIUd SvM NvId SIHL L
o =5
2@ . -
3 JOMINGD 1SNG O S3ISHNOD MIALVM 8 TRENID Y
@ V1va 3A¥ND 3NITIHAINTD
5
o
A S3LON TOHINOD NOISOdd




August 18, 2021 Humbaldt Low Impact Development Starmwater Manual v3.0

Preliminary Stormwater Control Plan (CDP, CUP, and SP = 5000 sf)

The flow chart outlines the basic process for discretionary project and subdivision approvals. This
is only a guide; not all projects are the same nor is every department. Check with your
jurisdictional office for further details on the exact approval process.

//\\
=3 & g LT ¥ b e - / 1t b N
_ lowlmpact Development / o NEY N\
‘Discretionary Process (CDP/CUP/SP) [ BBV o023
T HowChart | awar BB
oy - | \ \
L \ I\(y& CI)lQ ' J
o o\ A /
o County provides handouts, worksheets, and over the ——
Pre- counter information on LID requirements
2 > » Pre-application meeting occurs and gives the Planner a l
Appllcoflon chance to more thoroughly explain requirements & review

prefiminary SCP plans
e Final LID worksheets to be completed by Applicant/ Agent
are included in subdivision application package

Submit Complete Application, includes: a completed and

*
Application ] signed Preliminary SCP with worksheets | and 2, Site Plan,
‘ Checklists, and any additional requested information ‘
|
o Planner completes review of Preliminary SCP worksheet \
Processing and Tentative Map at project intake

] ¢ Completed LID worksheets are included with all referrals

Staff Report/ CEQA Document includes a finding of
consistency with LID requirement

Conditions of Approval to record a Notice of
Decision ! Development Plan with notes and details that include
proposal/approved LID Improvement

Final SCP to be completed and submitted with Building/
Grading Permits

Record Notice of Development Plan (Any Treatment/
Soﬁsfy Baseline Hydromaodification Fadility must be recorded as
e well [This will appear on title reports for the property])
Conditions of Final SCP and site plan must be completed and submitted
Approvcl with Building/CGrading Permifs

¢ Complete LID improvements concumrent with other
construction included in applicable building/grading

| ) permits.

e ol -__,; | |e Finalsign off of permits, allowing occupancy or initiation of

1 :@O’h&fl’%ﬁ_@"@ Jli | use contingent upon completion of LID improvements to

| | thesatisfaction of the Building division

e Annual Self-Certification Compliance Check (O&M)
Required for all Treatment/Baseline Hydromaodification LID
Features utilized in the project

Preliminary SCP for Regulated Projects - Page 1lof 6




August 18, 2021 Humboldt Low lmpact Development Stormwater Manual v3,0

Preliminary Stormwater Control Plan (CDP, CUP, and SP = 5000 sf)

For Office Use Only
Application No.
Received By:

nstructions- et A . T e

The following worksheet is used to demonstrate that for each and every lot, the intended use can be achieved with a design which
disperses runoff from the roofs, driveways, sidewalks, streets and other impervious areas to self-retaining pervious areas. It is also
used to demonstrate that drainage to treatment and/or flow control facilities is feasible and that the project is in overall
compliance with the MS4 permit. Use this form to assist you in designing your project to comply with the design standards for
Multi-Parcel Regulated projects. The completed, signed Preliminary SCP for Subdivision Projects, a site map, plus any additional
applicable information, must be submitted with your application to the Planning Department.

project Name: MY D TowIN,  CoLeT TRACT

Physical Site Address._ YN SO ~-121~- 02¢

Project Applicant__£eNOY WO

Mailing Address:_ (450 W\WITE LY ST 61\5T\1Al1’ C\A 12290
prone (109) (125 —524%

Consultant’s Information

Name DAV ID Mo LETIY P Qop

rrm TN ENGNEERINL
address: 212V K o7 OMGT B fopeen e, 4550
emai M 2L e ki@ A ety nEEenG .cony
Phone: (4] (,} LUS=17C TG

=4t 1 Ay —"_5'—_.—_.:_” L2 R o | ra“:,u_ﬁ:r:w ﬁg

1a. Does Project create or replace 1-acre or more of

impervious s]urface? g IteS (see question below) D No (skip question 1b.)
b. If ‘Yes' to the above question than does project IZ/
increase impervious surface from pre-project Yes (hydromodification [ )
conditions? requirements must be met) (regulated project

requirements must be met)

Total pre-project Impervious Surface (sf): ' e o Sl ¢ ﬁ

Total new or replaced Impervious Surface Area &

(square feet) dc F

[Sum of impervious area that will be constructed as part of the project] lg ) 2‘0

Preliminary SCP for Regulated Projects - Page 2 of 6
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August 18, 2021 Humboldt Low Impact Development Stormwater Manual v3.0

Preliminary Stormwater Control Plan (CDP, CUP, and SP > 5000 sf)

Topographic lines (2 ft. contours)
On-site waterways/drainages, vegetation and areas to be left undisturbed all shown with appropriate buffers

DMAs clearly delineated and labeled with name and area (square feet)

Location, size, and name of Bioretention/Treatment Facility

Flow direction that clearly demonstrates the ability of self-retaining areas, #
treatment facilities to capture runoff from impervious surfaces

[]
[]
[]
[ ] Location of site design measures used in worksheet 2
L]
[]
[]

Hydrologic soil class

Each Bioretention facility or equivalent will be required to have an operation and maintenance plan attached to the final SCP and
shall include all details found in Appendix 3, 4, and 5 of the LID Manual.

A detailed final Stormwater Control Plan with narrative sections will need to be submitted prior to issuance of a grading/building
permit (see, Appendix 1. However, by completing the Preliminary SCP a more efficient and timely review of the final SCP is
enabled.

gnature and Certification

I, the below signed, confirm that I have accurately described my project to the best of my ability, and that [ have not purposely
omitted any detail affecting my project’s classification for storm water regulation. I hereby certify that the site design measures
and storm water flow treatment measures identified herein as being incorporated into my project have been designed in
accordance with the approved BMP Fact Sheet or equivalent, and are included in the final site plans. I also hereby certify that
my project meets the storm water runoff reduction criteria identified in Worksheet 2, or as determined through other

@J — AL 5

ature \ Date
o\ e
Print Name
| am the:
(I Property Owner [ 1 Applicant [} Contractor

Preliminary SCP for Regulated Projects - Page 4 of 6




August 18, 2021 Humboldt Low Impact Development Stormwater Manual v3.0

Preliminary Stormwater Control Plan (CDP, CUP, and SP > 5000 sf)

The following example illustrates the elements necessary for evaluating a project for compliance with the MS4 permit only.
Additional requirements will most likely be needed for compliance with other regulations please consult the full planning
submission checklist to make certain all required elements are presented on the preliminary site plan.

- U

Utilize Regulated Project SCP (forsimgte parcel
( k this a disaetinnary project -)—Nn—b . non dscretionary project » 5,000 5, Or,

greaterthan 500057 ? s mall project waorkshe et forsingle parcel projacts

. | ’ . between 2,500sq, ft. and 5,000sq. ft.

I

Yes .
¢ =
s e Worksheet1 for
each DiMAto detarmine i
site design measures and/
or tregtment fadlities are
needed to meet design
storm retention
requirement
,."'" .\\ I/t‘ ;
/{h lculate area i /. eslaie ars R
/" imparviousness far . b
{ —_— available as self- Y
N h DIVIA - \ /
= e . retainingarea
'\\ /_v’ \\ P
3 RS N 4
y .
\\ .,-"‘, \ -
y /
Utilize / \
Is ratio at fesmt 35:1 w If additinnalsite design measures , Cumulative area i
{impervious to ————Np——J» t";dc’] site | cannat reduce runoffta required levels —)»1'\ thatwillbetreated
o ssign utilize 3 bigretention facility or equivalent . Using atreatment
memure(s) to N, Fadiity P
[ reduce minoff /
Yes Runaoff reduction requiremeants met us ingsite design mess ures

ﬁn furthertreatme

needed
{site design measures
mist beshown onsite

plan)

Nao further
treatment needed
{Self-retaining area
mistbe shown on

\. siteplan}
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August 18, 2021 Humboldt Low Impact Development Stormwater Manual v3.0

Preliminary Stormwater Control Plan (CDP, CUP, and SP > 5000 sf)

Worksheet 2: (Use one Worksheet for each DMA as applicable)

Regulated Projects Worksheet 2

Humboldt Low Impact Develop Stormwater Manual
Project Information Form ulas/Notes
DMA Name:
Total Post-Project Impervious Surface Area (square feet) ‘Z ’l !1_.‘, DA sauara et
L]
. . - B = Select Design Storm Valus
4 E P e Design St B inch
2 frour = Bstipercentilé Desizg Stogm o@? " (0.65-1nch Humboldt Bay Area 1.3-inch Shelter Cove)

Impervious Surface RunoffValue
(Potantial Stormwatar RuncH dua to Imparviaus surfaca area -
and design storm value)

Gallons
[« C=5xBu0.083x748

't(jl q%é per 24 hours

Pervious Self-Retaining Area [SRA) Credit [if applicable, if none enter 0)
T

Self Revaiing Are : it = Saff Retaining Ar
x #rea ] | Bl it cauarafess |(FACredh = S Resaining fios x Mtipler
[ i i Select Multipliar (3.5 Humbaldt Bay Area, 1.3 Shelter Cove)

Site Design Measure Credits

Tree Planting and Preservation

New Trees # of trees <
100 square feet per deciducus tree o y E squar e feat =0 x 100
200 square feat per evergreen tree F é <] square feet G=Fx200
C;nupy
Existing Trees (Credit for 50% of existing canopy area) diameter
(feet)
Tree #1 Hy 6 Iy square feat 1,2 3,18 » 4y /25 x50
Tree #2 #, 0 Iy squara fest  |i2=3.18  {H:/2)° x0.50
Tree #3 M, ™1 e squarefem  |1=3.18x He/2) x0.50
Rain Barrel or Cisterns [55 gallon minimum) i
Square foat credit pargallon K K = Select square foot credit per gallon
based on 24-hour, 85th Percentile Design Storm ﬁ (2.48 Humbaldt Bay Area, 1.24 Shelter Cove)
Gallons
Rain Barrels A ™ square feet M=ixK
Cisterns N 2% a squarafeat  O=NuK
5t TrencivSusim iS5 puiom Ty o1 12 cubic feet
P . : 7
— > % R Py
s . (::u 11 A1
e e e e
Impervious Area Disconnection . L\ '5 ?o
Credit per square footof imperviaus area feeding into pervious ared { Ui I T ———
Soll Quality Improvement
[Credit per square foot of soil quality improvement \.'! g square fest '/ = Enter square foot value
‘Graen Roof
‘Credit per square foot of green roof installadon WL O—I squars fest Vi = Enter squarefootvaue
FPPP [Porous Asphalt, Pervious Concrete, Permeable Pavers)
Credit per square foot of PPPP X i ] ; squara feast = Emer square fostvalue
Vegatated Swales
Credit per square foot of vegetated swale ¥ a ("z.‘-@ squsre fost ¥ = Enter square feoc value
Stream Setbacks and Buffers
Credit per square foot of stream satback and buffer’ v squsr e fest 2 = Emmer squarefootvaue

AAS SRA Credit 4+ E4+ G+ )y +i+ L+
Creds Total \1} 5‘1—0 A8 .- SRA Cradit 14t

MO+ O+ THUAVFWEN YT

Post-Project Impervious Surface Area minus
BER B =7 AL
Site Dasign Measura Cradits Q 7"0 equara feat il
INEW Impervious Surface Runoff Value S
(Potantial Stormwater Runcff dua ta impervious surfaca area 6 q 7 } cc voe CC=58x B x0.083x7.48
and design storm after Implam entation of Site Dasign Measures) per 24 hours

Parcent raduction In Impervious Surface Runoff Value* oo * é % po={{c-cc)/f ¢)n %100

*if value for DU I's nok greater than or equal to %100 then bioretention Is required for traating remaining runoff from Impervious area indicated by value BE.
Design and implement bloretention facility in accordance with Humboldt LID Stermwater Manual - Part C.

*2nfiltratlon Trench/Basin calculations are based on porosity (35%). Increased trench dimensions [volume) are requlred to meet 55 gallon minimum capadty.

Graen i;ilr In fEntar Valus] Conversions Used:

Red Calculated Valua 1inch = 0.083 feet
Fixed ValuefSalectable Value 1 cubic foot = 7.48gdlons
RAeguinted Projects Worksheet 2, Ver 0n2.0 - June 29, 2006 # check with agency with project area jurisdiction for reguirem ents

Preliminary SCP for Regulated Projects - Example



