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Civil Engineering, Environmental Services, Geosciences, Planning & Permitting, Surveying

Reference: 018011
May 20, 2019

Ms. Laura Kadlecik, Project Manager
Open Door Community Health Centers
670 9% Street, Suite 203

Arcata, CA 95521

Subject: Preliminary Drainage Report for the Proposed Arcata Community Health Center,
Located on APN 505-121-031 in Arcata, California

Dear Laura Kadlecik:

SHN has prepared this preliminary drainage report for the proposed new Arcata Community Health Center
based on the conceptual site plan prepared by Pressey & Associates on May 10, 2019. This preliminary
drainage report presents our initial evaluation of the project’s ability to comply with the City of Arcata’s MS4
Permit requirements. Because this project will create greater than 1 acre of impervious surface, it will be
classified as a Hydromodification Project in accordance with the Humboldt Low Impact Development
Stormwater Manual v2.0.

The conclusions and recommendations provided in this report are preliminary and will need to be adjusted
as the site layout develops in the following stages of the project.

Please contact me at 441-8855 or jobarr@shn-engr.com with any questions or comments regarding the
content of this report.

Respectfully submitted,

SHN

Jared O’Barr, PE
Senior Civil Engineer

JXO:ame

Enclosure: Report
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Abbreviations and Acronyms

CF cubic feet

cfs cubic feet per second
in/hr. inches per hour

SF square feet

A area

C runoff coefficient

City City of Arcata

DI drain inlet

DMA drainage management area
I rainfall intensity

LID low impact development
Q flow

SCP stormwater control plan
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1.0 Introduction

SHN has prepared this preliminary drainage report to present an initial evaluation of the conceptual design
for the Arcata Community Health Center, located on the west side of the Foster Avenue/Sunset Avenue
roundabout in the City of Arcata (City), Assessor’s parcel number 505-121-031. The project is located on an
approximately 1.8-acre site.

This report is only a preliminary analysis and must be updated as the project progresses to address the
changes in the design.

This initial analysis has been prepared in accordance with the Humboldt Low Impact Development (LID)
Stormwater Manual v2.0, which provides the guidance necessary to comply with the City of Arcata’s MS4
Permit. Because this project will create greater than one acre of impervious surface, it will be classified as a
Hydromodification Project. As stated in the Humboldt LID Stormwater Manual, a hydromodification project
must also meet the requirements of a regulated project. Therefore, the primary stormwater mitigation
requirements for this project include the following:

e Runoff generated by the 85" percentile, 24-hour storm event must be retained onsite.
e Post-project runoff shall not exceed the estimated pre-project runoff for the 2-year, 24-hour storm.

The objectives of this report are to:

e Analyze the pre-development and post-development conditions to determine existing and proposed
stormwater runoff rates and volumes.

e Determine the approximate stormwater retention and detention volumes necessary in order to
meet the stormwater mitigation requirements stated above.

e Evaluate the preliminary site development plan to confirm that the stormwater mitigation
objectives can be achieved under the current concept.

2.0 Site Characterization
2.1 Existing Conditions

This project is located on the west side of the Foster Avenue/Sunset Avenue roundabout in the City of
Arcata. Sunset Avenue runs along the northern border of the site and Foster Avenue runs along the
southern border of the site. A recently developed apartment complex is located to the west of the project
site.

The project site is the location of a previous lumber mill, but it is currently undeveloped. The eastern
portion of the site currently consists of an informal gravel parking area and low-lying vegetation. The
western portion of the site currently consists of temporary soil stockpiles and a vegetated area that was
recently cleared. A topographic survey of the existing site was prepared by Points West Surveying Co.
(Appendix 1).
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2.2 Proposed Conditions

The conceptual site plan prepared by Pressey & Associates is provided in Appendix 2. The proposed project
consists of a 34,000 square-foot, two-story health center, and parking areas that will accommodate 78
parking stalls.

The conceptual site plan was divided into seven drainage management areas (DMAs) based on how the final
site is expected to be graded. These DMAs, and their respective bioretention facilities, are shown in Figure 1.

2.3 Topography and Drainage

Elevations at the site range from approximately 47 feet to 61 feet above mean sea level. The eastern
portion of the site gently slopes to the south at a relatively uniform slope of approximately 2% to 3%. The
western portion of site slopes to the southwest in a less uniform and more dramatic manner. Thereisa
relatively significant depression in the southwest corner of the site. The City installed a drain inlet (Dl) in the
bottom of this depression during the construction of Foster Avenue. In general, the western two-thirds
(approximate) of the site drains to the DI in the southwest corner of the site; the eastern one-third
(approximate) of the site drains south to the gutter on the northern side of Foster Avenue and then flows
eastward to a drain inlet near the roundabout.

The proposed project is not expected to significantly alter the general drainage patterns on the site.

2.4 Soils

The soils report prepared by SHN in August 2009 identified approximately 2 feet to 10 feet of non-
engineered fill, underlain by 5 feet to 7 feet of silty sand (Appendix 3). Based on the information provided in
the soil borings, the native soils are expected to be predominantly hydrologic soil class C.

A Phase | report prepared by LACO in 2008 stated that historical use of the site (upper terrace) was for
lumber storage. The LACO Phase | report referenced findings from a previous 1995 SHN Phase Il report
which identified low levels of petroleum hydrocarbons and the metals Chromium, Nickel, Zinc, and Lead in
shallow soils in several locations associated with historic dumping of crank case oil. Additional samples were
collected in 2008 and analyzed for the same constituents. Analytical results indicate localized impacts by
petroleum hydrocarbons limited to the shallow soils. Concentrations decrease with depth. Several soil
samples were collected at 5 feet below grade, and petroleum hydrocarbons were not detected. The metals
concentrations are fairly consistent (same order of magnitude) throughout the site and may be more
representative of background soil conditions.

3.0 Hydrologic Analysis

In accordance with the Humboldt LID Stormwater Manual, a preliminary hydrologic analysis was conducted
to evaluate the project’s ability to retain runoff generated by the 85" percentile, 24-hour storm event, and
also to evaluate the project’s ability to ensure that post-project runoff does not exceed the estimated pre-

project runoff for the 2-year, 24-hour storm.

The preliminary stormwater control plan (SCP) for the project is provided in Appendix 4.
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3.1 Stormwater Retention

Although the final site will include various LID features (such as, trees, impervious area disconnection, and
soil quality improvement), this preliminary analysis did not take these features into account. This analysis
provides a conservative evaluation of the site’s ability to meet the stormwater retention requirements

entirely through the use of bioretention facilities.

Table 1 provides an overall evaluation of the project’s ability to fully retain and treat the 85 Percentile, 24-
hour storm event. The total volume of water to be retained in each DMA is determined by multiplying 0.65
inches times the square footage of impervious surface. This information is also provided in the Regulated

Projects Worksheets for each DMA, which are included in the Preliminary SCP (Appendix 4).

The bioretention volume provided in Table 1 is based on the following assumptions:
e Soil Media Layer
o Thickness: 18 inches
o Porosity (for storage of stormwater runoff): 15%
e  Gravel Layer
o Thickness: 18 inches
o Porosity (for storage of stormwater runoff): 35%
e No ponding

Table 1. Stormwater Retention By DMA
Arcata Community Health Center, Arcata, CA

Impervious Stormwater Bioretention Bioretention Net Bioretention
DMA! Area Runoff Volume Facility Area Volume Capacity
(SF)? (CF)? (SF) (CF) (CF)

1 9,747 526 695 521 -5

2 6,165 333 465 349 16

3 6,770 365 571 428 63

4 6,178 335 1,566 1,175 840

5 11,550 624 1,173 880 256

6 12,544 677 1,183 887 210

7 2,388 129 792 594 465

Total Net Bioretention Facility Capacity: 1,845

1. DMA: drainage management area
2. SF:square feet
3. CF: cubic feet

The information provided in Table 1 confirms that even without assuming credit for the various LID features
that will ultimately be incorporated into the final project, the project can easily achieve the stormwater

retention requirements for the site with the use of adequately sized bioretention facilities.
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3.2 Peak Flow Mitigation

As mentioned above, the western two-thirds (approximate) of the existing site drains to a Dl in the

southwest corner of the site, and the eastern one-third (approximate) of the existing site drains to a DI near

the roundabout.

Based on some assumptions about how the site may ultimately be graded, after the project is constructed, a
larger portion of the site is expected to drain to the DI in the southwest corner of the site. As aresult, a
smaller portion of the site is expected to drain to the DI near the roundabout. The rational method was
used to evaluate the peak flow conditions at the site. Because the site is relatively small, the actual time of
concentration values under both pre-construction and post-construction conditions are expected to be less

than 5 minutes. However, for this analysis, a minimum time of concentration of 5 minutes was used.

Detailed calculations regarding the peak flows for the pre-development and post-development conditions
are provided in Appendix 5. Tables 2 and 3 summarize the results of the peak flow analysis for pre- and

post-development conditions, respectively.

Table 2. Pre-Development Condition
Arcata Community Health Center
Western Drainage Area Eastern Drainage Area
cM =0.45 C=0.48
I =1.98in/hr.® I=1.98in/hr.
A® =1.105 acres A =0.647 acres
Q"™ =0.98 cfs® Q=0.62 cfs

1. C:runoff coefficient 4. A:area
2. l:rainfall intensity 5. Q:flow
3. in/hr.:inches per hour 6. cfs: cubic feet per second

Table 3. Post-Development Condition

Arcata Community Health Center

Western Drainage Area

Eastern Drainage Area

c®=0.76 C=0.64
1@ =1.98in/hr.C) I=1.98in/hr.
A® =1.512 acres A =0.240 acres
Q® =2.28 cfs® Q=0.30cfs
1. C:runoff coefficient 4. A:area
2. l:rainfall intensity 5. Q:flow
3. in/hr.:inches per hour 6. cfs: cubic feet per second

By comparing the peak runoff values in Tables 2 and 3, the proposed project will increase the peak flow that
drains to the southwest DI, and it will decrease the peak flow that drains to the DI near the roundabout.
Therefore, a stormwater detention facility will be required in the western drainage area, but a stormwater
detention facility will not be required in the eastern drainage area.

In order to determine the approximate detention volume that will be required to mitigate for the increased
peak runoff rate associated with the 2-year storm in the western drainage area, the “Skupe” method was
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applied. The “Skupe” method was developed by Joe Skupien, PE, and provides a simple approach to
estimate the detention basin storage volume that will be required to detain any peak runoff beyond the
specified storm event for existing conditions. Appendix 6 presents a description of the “Skupe” method.

Appendix 7 presents the calculations used to estimate the required detention volume using the “Skupe”
method. Based on this method of estimation, a detention basin with the capacity to hold approximately 702
to 878 cubic feet of stormwater runoff will be required in the western drainage area. The ideal location for
this will likely be in the southwest corner of the site where there is already a DI, which could be converted
into an outflow control structure. The proposed bioretention facility in this area (Bioretention Facility #7)
can also serve as a detention basin. According to the conceptual site plan, Bioretention Facility #7 will have
a footprint of approximately 792 square feet. In order to store a volume of 702 to 878 cubic feet, a ponding
depth of approximately 1 foot will have to be accommodated.

4.0 Conclusions

The conceptual site plan for the Arcata Community Health Center provides adequate stormwater mitigation
features to satisfy the requirements of a Hydromodification Project in accordance with the Humboldt LID
Stormwater Manual v2.0. A more thorough and detailed analysis will be required during the final stages of
design for the site.
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Topographic Survey 1
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GRAPHIC SCALE utilities shown comprise all such utilities in the area, either in service or L1 | N254502°W | 6.92 c1 59.29 | 334.37 | 1009°36” Point # | Northing Easting | Elevation Description " _ — ' ’
SCALE: 1" = 20" SHEET 1 OF 1
| | | abandoned. The surveyor further does not warrant that the underground L2 | N56°30°39"E | 12.37 C2 | 56.12 | 194.37 | 1632'34” | | 6002 | 2210664.03 | 5084962.92 | 58.14 | CP_SET_12N_SPK | U
-20 0 10 20 utilities are in the exact locations indicated. The surveyor has not
E;!_-E;E physically located the underground utilities. L3 | N382325"E | 11.62 c3 22.69 | 144.37 | 900°'19” 6004 | 2210713.04 | 5984788.77 | 57.87 CP_PWS_R+C ‘//—

_ Call Underground Service Alert (USA) 1-800-642-2444 o . — e ~W///S, SR C\%
e P:zllpl(_:ll_q;ARzé) qt. > SCALE a minimum of 48 hours prior to any excavations. L4 S5484711°W 3.87 c4 17.86 | 134.00 | 73807 6103 2210701.35 | 5985242.14 60.26 CITYMON3 ’—/O_’_N”,_S, i _E/.S:r lJ/’?/VE/VINIG \O.\
X / L5 | s4847'11"w | 5.98 c5 310 | 1400 | 124118” 9309 | 2210615.50 | 5985263.33 | 55.42 SET_BD_7015 572(;777 gﬂfgrkpiﬁwte i 0-7 A(gr;:(a)taé 5C4A2 9? 521

. . - Phone . . - Fax
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Conceptual Site Plan 2
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CONSULTING ENGINEERS & GEOLOGISTS, INC.
812 W. Wabash e Eureka, CA 25501-2138 » 707-441-8855 * FAX: 707-441-8877 shninfo @ shn-engr.com

Reference: 009077

August 10, 2009

Mr. Dave White

Fire Chief

Arcata Volunteer Fire Department
631 9th Street

Arcata, CA 95521

Subject: Geologic Hazard and Geotechnical Investigation Report, Proposed Sunset
Avenue Fire Station, Arcata, California

Dear Mr. White:

The enclosed report documents the results of our investigation for the proposed fire station on
Sunset Avenue in Arcata, California. In the report we discuss geologic and geotechnical site
characteristics and risks, and provide specific recommendations for site preparation, and design
and construction of foundation and floor slab systems for the proposed structures.

Thank you for the opportunity to assist you with this project. If you have any questions, please feel
free to contact us at 707-441-8855.

Sincerely,

RWH/]JPB:scw

Enclosure

\\ Eureka\ projects\2009\009077-ArcataVolunteerFireDepartment\ PUBS\rpts\20000810-GeotechInvest.doc
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Reference: 009077

Geologic Hazard and Geotechnical
Investigation Report

Arcata Volunteer Fire Department
Proposed Sunset Avenue Fire Station
Arcata, California

Prepared for:

Arcata Volunteer Fire Department
Arcata, CA

-

Prepared by:

S0/

Consulting Engineers & Geologists, Inc.
812 W. Wabash Ave.
Eureka, CA 95501-2138
707-441-8855

August 2009
QA/QC:_____

\\Eureka \ Projects\2009\009077-ArcataVolunteerFireDepartment \PUBS \ rpts\20000810-GeotechInvest.doc
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grade. We are not aware of any available records of historical groundwater levels at the project site.
Groundwater conditions can be expected to fluctuate in response to seasons, storm events, and
other factors. Note that the free face along the south margin of the site should allow groundwater
“escape”; therefore we do not anticipate prolonged periods of very shallow groundwater.

5.0 Evaluation of Potential Geologic Hazards

5.1 Surface Fault Rupture

A series of three northwest trending, northeast dipping sub-parallel thrust faults have been
mapped through downtown Arcata (Carver, et. al., 1985; Kelley, 1984; Figure 5). These fault traces
were mapped based on geomorphic features (scarps, topographic lineaments) and limited and/or
undocumented exposures in road cuts. All three of these mapped traces terminate and/or become
queried within the northwest portions of Arcata. Carver, et. al., maps the northernmost fault trace
south of the site, extending into and terminating within the Jolly Giant Creek drainage, coming to
within approximately 400 feet of the site. Kelley shows the same fault trace striking toward the
subject property and terminating approximately 1000 feet southeast of the property. Both Carver
and Kelley have not mapped any structures across the marine terrace surface on which the site is
located. Additionally, this particular trace has not been determined to be sufficiently active and
well-defined to warrant zoning under the provisions of the Alquist-Priolo Earthquake Fault Zoning
Act (1972). The closest recognized active fault is an approximately 1.5 mile segment of the Fickle
Hill fault (central trace), located south of the subject property, which comes to within
approximately 1800 feet of the subject property on its northwest end (Figure 6).

A thorough investigation into the surface fault rupture hazard of the northern trace of the Fickle
Hill fault zone was conducted by Geomatrix (2008) at Humboldt State University’s site of a Student
Housing Facility (under construction at the time of this writing). Their report presented the results
of approximately 300 feet of exploratory trench and a geophysical survey which focused on the
mapped location of the northern trace of the Fickle Hill fault zone where it crossed the site. Gently
folded sediments of Late Pleistocene aged deposits and a step in Franciscan bedrock (at depth)
were documented, though no evidence of Holocene surface fault rupture was observed. Geomatrix
concluded that at this location, “the potential for surface fault rupture associated with the northern
trace of the Fickle Hill fault zone beneath the site is extremely low.”

We found no evidence in our investigation that a previously unrecognized active fault may be
present. Marine terraces, in general, are low relief topographic surfaces that would be anticipated
to clearly express fault morphology, if active faults were present. The age of the undeformed
marine terrace surface on which the site is located, as described above, is sufficient to preclude
Holocene fault activity. The risk of surface fault rupture at the project site is considered remote.

5.2 Seismic Ground Shaking

As discussed in Sections 2.2 and 2.3 above, the project site is located within a seismically active
area, with numerous sources of damaging earthquakes within the region. The 2007 California
Building Code (CBC) requires specific information for seismic design. Based on our knowledge of
subsurface and geologic conditions, we estimate a Site Class D for the project. Based on the site
class and the latitude and longitude, we calculated the design spectral response acceleration

\\ Eureka\ projects\ 2009\ 009077-ArcataVolunteerFireDepartment\ PUBS\ rpts\ 20000810-GeotechInvest.doc STV
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June 30, 2016 Humboldt Low Impact Development Starmwater Manual v2 0

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

For Office Use Only
Application No.
Received By:

I A R e STy It
> 10 Y Laule S B (e Dl TR AR S |

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: ARENTW  Copapun ™ P AT COuTSR
Physical Site Address: APN S05-121- 0%

Project Applicant:__ OPIN Doo® CoppuniT  Ha W CINTES
Mailing Address: 70 q-“‘ STRLLYT r SuiITh, &cﬂ, A}CM%'. A 95s2l
Phone:___ 101~ 82t~ 8633

Consultant’s Information

Name: SARRD OBARR, (2
Firm: S“ N
Address:___B¥&= W, WM&A‘H\'_‘ SVURLKA, cA 9550\
Email: ‘\Obllf'l' Q 5\\'\ - G\Aa(. COWA,
7
Phone: 10T — &4)-¢35S

1a. Does Project create or replace 1-acre or more of
impervious slurface" P E Yes (see question below) D No (skip question 1b.)
b. If ‘Yes' to the above question than does project
P - . H ifi i No
increase impervious surface from pre-project m Yes (hydromodification |:| 1 )
conditions? requirements must be met) (regulated project
’ requirements must be met)
Total pre-project Impervious Surface (sf): ¢
Total new or replaced Impervious Surface Area
(square feet) =~ 5' 242
[Sum of impervious area that will be constructed as part of the project]

Préliminary SCP for Regulated Projects - Page 2 of 6 @ * )@ I
& & w= o
=4 e\ Y )
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lune 30, 2016 Humboldt Low Impact Development Stormwater Manual v2 0

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

. Preliminary Site Plan Checklist -items that must be include on

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 of site design measures used in worksheet 2

Location, size, and name of Bioretention/Treatment Facility

Flow direction that clearly demonstrates the ability of self-retaining areas, infiltration site design measure, and
treatment facilities to capture runoff from impervious surfaces

MY XXX KK

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.

I, the below signed, confirm that I have accurately described my project to the best of my ability, and that I 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 is 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 approved
means.

15V 2019

Signature Date

JATRD  O'BARR., P§

Print Name
I am the:

ConGuLTANT
[ Property Owner [J Applicant B4 Gontractor

Preliminary SCP for Regulated Projects - Page 4 of 6 @ * :ﬁ @ # @%)
/ B~ A &5
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Humboldt Low (mpact Development Stormwater Manual v2,0

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

;‘;_‘h_

Sl R AT

The followmg table will be used by staffto ensure that adequate measures have been utilized within the project design to capture retain and/or infiltrate the design storm.

Each DMA shown in the table shall be designated with the same name on the site plan. All site design measures used to meet the runoff reduction goals and all treatment facilities utilized to capture

remaining runoff volumes must be shown on the site plan at an appropriate scale. Please use the Flow Chart as a reference of the process.

1. Utilize Worksheet 1 to Calculate Impervious to Pervious Ratio to determine if further runoff reduction is needed
2. Utilize the Runoff Reduction Calculator (Worksheet 2*) to increase reduction
3. Utilize Bioretention or equivalent if reduction cannot be achieved using site design measures
Does pervious to Does runoff reduction | Value from Box BB Bioretention facility name and size (sf)
impervious ratio with site design (worksheet 2) {(Use a sizing factor of 0.04 to calculate
DMA N Achieve 3.5:1 or measures equal 100% | Impervious surface bioretention facility size or equivalent
ot 5 better, Worksheet or greater, Box DD amount that must be sizing technique if different
1(Yes or No) (Worksheet 2) treated using treatment/baseline hydromodification
additienal methods facility is proposed)
(a) (B) Q) (D)
Example A Ves Yes
Example B No Yes
Exaumple C No- No- 1350 5 C (1350 X .04)=5% s/
\ NO No© 9747 #) — 695
z NO NOo CleS #2 ~ 465
3 NO NO G770 #H — 571
4 ND NO ©l1% g — 1566
S ND NO 1\, 550 #5 — 11713
e ND NO 12,5t #e — 1,123
5 | NO NO 2,793 #$7 - 792

*Worksheet 1 and 2 showing calculations for each DMA must be included with the Preliminary SCP
Attach additional sheets as needed for the table above

Preliminary SCP for Regulated Projects - Page 3 of 6
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Regulated Projects Worksheet 1 - Humboldt Low Impact Development Stormwater Manual

Does Ratio Achieve

Ratio of
e 3.5 : 1 ratio or better of

) Pervious Self-
Total Post Project

I I |
] L} 1
L ] L]
| | |
' i Retainin ! Im ious Surface Area t
DMA Name ! Impervious Surface Area ! lg L pervIons Y af:e g Impervious Surface Area to
| | Area | Self-Retaining Pervious Surface o .
' (square feet) : . Self-Retaining Pervious Surface Area
' 1 (squarefeet) Area ;
| | | (Yes or No)
1 I 1
I L 1
Example A ! 500 I 150 ! 33 : 1 YES
L) T T
Example B | 500 | 100 | 50 : 1 NO
L] L} L)
DMA 1 ; 9747 ; 1 ; 97470 : 1 NO
DMA 2 | 6165 ' 1 ' 61650 : 1 NO
DMA 3 I 6770 I 1 I 6770.0 : 1 NO
DMA 4 | 6178 | 1 | 61780 : 1 NO
DMA 5 ; 11550 : 1 i 115500 : 1 NO
DMA 6 : 12544 . 1 5 125440 : 1 NO
DMA 7 I 2388 I 1 I 23880 : 1 NO
| | |
‘ i i
! | |
] L} ]
L] 1 ]
I | I
] L] 1
I

L A R PG i T SRR [Pt (SRR (PRt NSNS [N [ U S | [

e e et =

1: Self-Retaining Areas where impervious surface runoff is directed to the Pervious Self-Retaining Area in accordance with Humboldt LID Manual - Part C, Section 6.0

2:1f "Yes", Ratio of Impervious Surface Area to Self-Retaining Pervious Surface Area is equal to 3.5:1 or better (1.3:1 or better in the Shelter Cove M54 area), then compliance with
runoff reduction measures have been met for DMA.

If "No", Ratio of Impervious Surface Area to Self-Retaining Pervious Surface Area does not achieve 3.5:1 or better (1.3:1 in Shelter Cove), then compliance with runoff reduction
measures have not been met for DMA (Complete Worksheet 2).
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Regulated Projects Worksheet 2

Humboldt Low Impact Develop Stor
Project Information Formulas/Notes
DMA Name: DMA 1
Total Post-Project Impervious Surface Area (square feet) A| 9747 square feet
24 hour - 85th Percentile Design Storm B| 0.65 inch (BO=6§ZI:CC; Zisring;;;::amay\l::::’ 1,3-inch Shelter Cove)
Impervious Surface Runoff Value Gallons
(Potential Stormwater Runoff due to impervious surface area C| 3933 C=AxBx0.083x7.48
and design storm vaiue} per 24 hours
Pervious Self-Retaining Area (SRA) Credlt {if applicable, if none enter 0)
SE|f(_sZTJtelarI2I;getA)rea g 35 SRaCeD 0 square feet s;:;g:’:l:i:::?:t::::':b:::;a’:‘:::j'f; Shelter Cove)
Site Design Measure Credits
Tree Planting and Preservation
New Trees # of trees
100 square feet per deciduous tree ] 0 E 1] square feet E=Dx100
200 square feet per evergreen tree F 0 G 0 square feet G=Fx200
Canopy
Existing Trees {Credit for 50% of existing canopy area) diameter
{feat)
Tree #1 H, 0 N 0 square feet Jy=3.14 % (Hy/2)* x 0.50
Tree #2 H, 0 L| o square feet |, =3.14 x (H,/2)? x 0.50
Tree #3 H; 0 N 0 square feet J3=3.14 X (Hy/2)* x 0.50
Rain Barrel or Cisterns (55 gallon minimum)
Square foot credit per gallon n 2.48 K = Select square foot credit per gallon
based on 24-hour, 85th Percentile Design Storm (2.48 Humboldt Bay Area, 1.24 Shelter Cove)
Gallons
Rain Barrels 0 ™M 0 square feet M=1LxK
Cisterns N 0 o] 0 square feet 0 =NKK
Inflltration Trench/Basin (55 gallon minimum ~ 21 f#t*") cubic feet
volume(ft’) = length x width x depth 0 Ql 0 [ square feet Q=PXxRxKx7.48
porosity (approximate %) R 35%
Subsurface Infiltrators (55 gallon minimum)
Proprietary units vary, insert estimated starage in ft’ S 0 I T [ 0 [ square feet T=5x7.48
Impervious Area Disconnection
Cradit per square foot of pervious receiving area U III square feet U = Enter square foot value
Soll Quality Improvement
Credit per square foot of soil quality improvement v II' square feet V = Enter square foot value
Green Roof
Credit per square foot of green roof installation wlI[ square feet W = Enter square foot value
PPPP (Alternative engineered hardscaping surfaces )
Credit per square foot of PPPP X II[ square feet X = Enter square foot value
Vegetated Swales
Credit per square foot of vegetated swale Y EI square feet Y = Enter square foot value
Stream Setbacks and Buffers
Credit per square foot of stream setback and buffer” z 0 square feet Z.= Enter square foot value
AR R
T S e
NEW Impervious Surface Runoff Value Gallons
(Potential Stormwater Runoff due to impervious surface area CC| 3933 CC=BBxBx0.083x7.48
and design storm after implementation of Site Design Measures) per 24 hours
Percent reduction in Impervious Surface Runoff Value* DD | 0.0 % DD = ({C-CC}/ C)x 100%

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

Design and implement bioretention facllity in accordance with Humboldt LID Stormwater Manual - Part C.

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

FiII In [Enter Value]
Calculated Value
Fixed Value/Selectable Value

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

Conversions Used:

1 inch = 0,083 feet

1 cubic foot = 7.48 gallons

# check with agency with project area jurisdiction for requirements
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Regulated Projects Worksheet 2
Humboldt Low Impact Development Stormwater Manual

Project Information Formulas/Notes
DMA Name: DMA 2
Total Post-Project Impervious Surface Area (square feet) Al 6165 square feet
24 hour - 85th Percentile Design Storm B| 0.65 inch [B()=62‘-Ei':§rt\ :if;;;::zyvzlr:l 1.3-inch Shelter Cove}
Impervious Surface Runoff Value Gallons
(Potential Stormwater Runoff due to impervious surface area C| 2488 C=AxBx0.083x7.48
and design storm value) per 24 hours
Pervious Self-Retaining Area {SRA) Credit (if applicable, If none enter 0)
Self(szeut:rlz Il?egetA)rea o Ed SRalGiedit u square feet sS’:’I‘eE:\:I’::I;i:I?:r"(‘:.t::]l::;gb:zta ;a:/nxlr::,"fri Shelter Cove)
Site Deslgn Measure Credits
Tree Planting and Preservation
New Trees # of trees
100 square feet per deciduous tree D 0 0 square feet E=Dx100
200 square feet per evergreen tree F 0 G 0 square feet G=Fx200
Canopy
Existing Trees (Credit for 50% of existing canopy area) diameter
(feet)
Tree #1 H, 0 1 square feet  |1;=3.14x (H,/2)*x0.50
Tree #2 H, 0 1} square feet  |1,=3.14x (H,/2)°x 0.50
Tree #3 H, 0 13 0 square feet |, =3.14x (H,y/2)° x 0.50
Rain Barrel or Cisteras {55 gallon minimum)
Square foot credit per gallon K 2.48 K = Select square foot credit per galion
based on 24-hour, 85th Percentile Design Storm {2.48 Humboldt Bay Area, 1.24 Shelter Cove}
Gallons
Rain Barrels 0 M square feet M=LxK
Cisterns N 0 (o] square feet O=NxK
Infiltration Trench/Basin (55 gallon minimum ~ 21 ft**") cubic feet
volume(ft®) = length x width x depth 0 Q [ 0 [ square feet  [Q=PxRxKx7.48
porosity {(approximate %) R 35%
Subsurface Infiltrators (55 gallon minimum)
Proprietary units vary, insert estimated storage in ft* S 0 [ T l 0 [ square feet T=5x7.48
Impervious Area Disconnection
Credit per square foot of pervious receiving area u |I| square feet U = Enter square foot value
Soil Quality Improvement
Credit per square foot of soil quality improvement \'4 E square feet V = Enter square loot value
Green Roof
Credit per square foot of green roof installation WIII square feet W = Enter square faot value
PPPP (Alternative engineered hardscaping surfaces )
Credit per square foot of PPPP X ‘Il square feet X = Enter square foot value
Vegetated Swales
Credit per square foot of vegetated swale Y EI square feet Y = Enter square foot value
Stream Setbacks and Buffers
Cradit per square foot of stream setback and buffer z 0 square feet 2= Ented saquare oot valoe
Credits Total AA| 0 square feet r:os:zc:e:t Li:l(i uf::::’:z
_Pr . -
e i R
—
NEW Impervious Surface Runoff Value Gallons
(Potential Stormwater Runoff due to Impervious surface area CC | 2488 CC=BBxBx0.083x7.48
and design storm after implementation of Site Design Measures) per 24 hours
T
Percent reduction in Impervious Surface Runoff Value* DD 0.0 % DD ={{C-CC)/C)x100%

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

Design and implement bioretention facllity in accordance with H

boldt LID Stor

|- Part C.

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

Fill In [Enter Value]
Calculaled value
Fixed Value/Selectable Value

Regulated Projects Worksheet 2, Version 2 0 - June 29, 2016

Conversions Used:

1inch = 0.083 feet

1 cubic foot = 7.48 gallons

# check with agency with project area jurisdiction for requirements
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Regulated Projects Worksheet 2
Humboldt Low Impact Development Stormwater Manual

Project Information Formulas/Notes
DMA Name: DMA3
Total Post-Project Impervious Surface Area (square feet) Al 6770 square feet
24 hour - 85th Percentile Design Storm B| 0.65 inch (80.6?:::; mﬁ;j;g:yv::‘:, 1.3-inch Shelter Cove}
Impervious Surface Runoff Value Gallons
(Potential Stormwater Runoff due to Impervious surface area C| 2732 C=AxBx0.083x7.48
and design storm value) per 24 hours
Pervious Self-Retaining Area (SRA) Credit {if applicable, if none enter 0)
g 0 35 | smacede | 0 | sawanetenr J e bt o e, 14 helar ove
Site Design Measure Credits
Tree Planting and Preservation
New Trees # of trees
100 square feet per deciduous tree D 0 E 0 square feet E=Dx100
200 square feet per evergreen tree F 0 G 0 square feet G =Fx200
Canopy
Existing Trees (Credit for 50% of existing canopy area) diameter
(feat)
Tree #1 H, 0 ) 0 square feet J,=3.14 % (H,/2)* % 0.50
Tree #2 H, 0 1 square feet  |J,=3.14 x (H,/2)’ x 0.50
Tree #3 H, 0 35 0 square feet Js=3.14 x (Hy/2)* x 0.50
Raln Barrel or Cisterns (55 gallon minimum)
Square foot credit per gallon " 248 K = Select square foot credit per gallon
based on 24-hour, 85th Percentile Design Storm (2.48 Humboldt Bay Area, 1.24 Shelter Cove)
Gallons
Rain Barrels 0 ™M square feet M=LxK
Cisterns N 0 0 suare feet O=NxK
Infiltration Trench/Basin (55 gallon minimum ~ 21 f#t*) cubic feet
volume{it’) = length x width x depth 0 Q| 0 | squarefeet [q=PxRxkx7.48
porosity {approximate %) R 35%
Subsurface Infiltrators (55 gallon minimum)
Proprietary units vary, insert estimated storage in ft® S 0 I T l 0 | square feet T=5x7.48
Impervious Area Disconnection
Credit per square foot of pervious receiving area U EI square feet U = Enter square oot value
Soil Quallty Improvement
Credit per square foot of soil quality improvement A E square feet V = Enter square foot value
Green Roof
Cradit per square foot of green roof installation wlIl square feet W = Foter squaie boot valar
PPPP (Alternative engineered hardscaping surfaces )
Credit per square foot of PPPP X lIl square feet X = Enter square foot value
Vegetated Swales
Credit per square foot of vegetated swale Y E square feet Y = Enter square foot value
Stream Setbacks and Buffers
Credit per square faot of stream setback and buffer” Z 0 square feet Z = Enter square foot value
EEEEE |
Credits Total AA 0 square feet ;A::':I;C:e:i: Li':l(i ;\jl:)j(z:\:fz
Eie Dol sre ety ] om0l souareteee fipo=s-en
NEW Impervious Surface Runoff Value Gallons
(Potential Stormwater Runoff due to impervious surface area cC| 2732 CC=BBxBx0.083x7.48
and design storm after implementation of Site Design Measures) per 24 hours
Percent reduction in Impervious Surface Runoff Value* DD | 0.0 % DD =({C-CC)/C)x100%

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

Design and implement bioretention facllity in accordance with Humboldt LID Stormwater Manual - Part C.

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

Green |FIII In [Enter Value]
Catculated Value
Fixed Value/Selectable Value

Regulated Projects Worksheet 2, Versioa 2.0 - june 29, 2016

Conversions Used:

1inch = 0.083 feet

1 cubic foot = 7.48 gallons

# check with agency with project area jurisdiction for requirements
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Regulated Projects Worksheet 2
Humboldt Low Impact Development Stormwater Manual

Project information Formulas/Notes
DMA Name: DMA 4
Total Post-Project Impervious Surface Area {square feet) A| 6178 square feet
: . . B = Select Design Storm Value
24 hour - 85th Percentile Design Storm B| 0.65 inch (0.65-inch Humboldt Bay Area, 1.3-inch Shelter Cove)
Impervious Surface Runoff Value Gallons
(Potential Stormwater Runoff due to impervious surface area C| 2493 C=AxBx0.083x7.48
) per 24 hours
and design storm value)
Pervious Self-Retaining Area (SRA) Credit {if applicable, if none enter 0)
Self-Retaining Area " SRA Credit = Self-Retaining Area x Multipller
. SRA Credi
(square feet) g e Lec g squarejfeet Select Multipller (3.5 Humboldt Bay Area, 1.3 Shelter Cove)
Site Design Measure Credits
Tree Planting and Preservation
New Trees # of trees
100 square feet per deciduous tree D 0 E 0 square feet E=Dx 100
200 square feet per evergreen tree F 0 G 0 square feet G=Fx200
Canopy
Existing Trees (Credit for 50% of existing canopy area) diameter
{feet)
Tree #1 H, 0 LI o square feet J,=3.14 x (H,/2)* % 0.50
Tree #2 H, 0 Ll o square feet  |),=3.14x (H,/2)’ x 0.50
Tree #3 H; 0 I8 0 square feet  |J,=3.14 x (Hy/2)* % 0.50
Rain Barrel or Cisterns {55 gallon minimum)
Square foot credit per gallon K 248 K = Select square foot credit per gallon
based on 24-hour, 85th Percentile Design Storm * {2.48 Humboldt Bay Area, 1.24 Shelter Cove)
Gallons
Rain Barrels L 0 M 0 square feet M=LxK
Cisterns N 0 o] 0 square feet O=NxK
Inflltration Trench/Basin (55 gallon minimum ~ 21 f#t*"') cubic feet
V_OIUI’“E"I‘) = length x width x depth P 0 Ql 0 [ square feet Q=PxRxKx7.48
porosity (approximate %) R 35%
Subsurface Infiltrators (55 gallon minimum)
Proprietary units vary, insert estimated storage in ft’ S 0 I T I 0 l square feet T=5x7.48
Impervious Area Disconnection
Credit per square foot of pervious receiving area U II! square feet U = Enter square foot value
Soil Quality Improvement
Credit per square foot of soil quality improvement v E square feet V = Enter square foot value
Green Roof
Credit per square foot of green roof installation WE square feet W = Enter square fool value
PPPP {Alternative engineered hardscaping surfaces }
Credit per square foot of PPPP X |II square feet X = Enter square faot value
Vegetated Swales
Credit per square foot of vegetated swale Y E square feet Y = Enter square foot value
Stream Setbacks and Buffers
Credit per square foot of stream setback and buffer” z E square feet Z = Enter square foot value
. AA=SRACredIt +E+G+J; +), +): +
Credits Total AA 0 square feet SRA Cre: 04, +)
M+O+Q+ T+U+V+WH+X+Y+2Z
Post-Project Impervious Surface Area minus
_J P BB | 6178 square feet BB=A-AA
Site Design Measure Credits
NEW Impervious Surface Runoff Value Gallons
(Potential Stormwater Runoff due to impervious surface area CC| 2493 S CC=BBxBx0.083x7.48
and design storm after implementation of Site Design Measures) per OUIS
Percent reduction in Impervious Surface Runoff Value* DD 0.0 % DD =((C-CC)/C)x100%

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

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

FiII In [Enter Value] Conversions Used:
Catullatuu Value 1inch =0.083 feet

Fixed Value/Selectable Value 1 cubic foot = 7.48 gallons

Regulated Projects Worksheet 2, Version 2.0 - June 29, 2016 # check with agency with project area jurisdiction for requirements
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Regulated Projects Worksheet 2

Humboldt Low Impact Development Stormwater Manual

Project Information |Formulas/Notes
DMA Name: DMA 5
Total Post-Project Impervious Surface Area (square feet) A| 11550 square feet
" : B = Select Design Storm Value
24 hour - 85th Percentile Design Storm Bl 0.65 inch (0.65-Inch Humboldt Bay Area, 1.3-inch Shelter Cove)
Impervlous Surface Runoff Value Gallons
(Potential Stormwater Runoff due to impervious surface area C| 4661 C=AxBx0.083x7.48
" per 24 hours
and design storm value)
Pervious Self-Retaining Area {SRA) Credit (if applicable, if none enter 0)
Self-Retaining Area SRA Credit = Self-Retaining Area x Multiplier
3 SRA Credit
{square feet) o 35 g Eauareifeer Select Multlplier (3.5 Humboldt Bay Area, 1.3 Shelter Cove)
Site Design Measure Credits
Tree Planting and Preservation
New Trees # of trees
100 square feet per deciduous tree D 0 0 square feet E=Dx100
200 square feet per evergreen tree F 0 G 0 square feet G=Fx200
Canopy
Existing Trees (Credit for 50% of existing canopy area) diameter
[feet)
Tree #1 H, 0 Ll o square feet  |1;=3.14x (Hy/2)* x 0.50
Tree #2 H, 0 ), 0 square feet J, = 3.14 x (H,/2)* x 0.50
Tree #3 H; 0 I3 0 square feet )3 =3.14 X (Hy/2)* X 0.50
Rain Barrel or Cisterns (55 gallon minimum)
Square foot credit per gallon K 248 K = Select square foot credit per gallon
based on 24-hour, 85th Percentile Design Storm ) (2.48 Humboldt Bay Area, 1.24 Shelter Cove)
Gallons
Rain Barrels 0 M square feet M=LxK
Cisterns N 0 (6] sqjuare feet O=NxK
Infiltration Trench/Basin (55 gallon minimum ~ 21 i) cubic feet
volume(ft®) = length x width x depth 4 0 Ql 0 | square feet  |Q=PxRxKx7.48
porosity (approximate %) R 35%
Subsurface Inflltrators (55 gallon minimum)
Proprietary units vary, insert estimated storage in ft* S L 0 ] T | 0 I square feet T=5x7.48
Impervious Area Disconnection
Cradit per square foot of pervious receiving area U |I| square feet U = enter square foot value
Soil Quality Improvement
Credit per square foot of soil quality improvement v |II square feet V = Enter square foot value
Green Roof
Credit per square foot of green roof installation WIII square feet W = Enter square foot value
PPPP (Alternative engineered hardscaping surfaces )
Credit per square foot of PPPP X E square feet X = Enter square foot value
Vegetated Swales
Credit per square foot of vegetated swale Y E square feet ¥ = Entes squatn foat vatus
Stream Setbacks and Buffers
Credit per square foot of stream setback and buffer” z 0 square feet Z = Enter square faot value
3 AA=SRA Credit + E+G +J; +); + ]
Credits Total AA| o square feet Credit+E+G )y 4y 4y +
M+O+Q+ T+U+V+W+X+Y+2Z
Post-Project Impervious Surface Area minus
.J P ] BB | 11550 square feet BB=A-AA
Slte Design Measure Credits
NEW Impervious Surface Runoff Value Gallons
(Potential Stormwater Runoff due to impervious surface area CC | ae61 2ah CC=BBxBx0.083x7.48
and design storm after implementation of Site Design Measures) per Ll
Percent reduction in Impervious Surface Runoff Value* DD 0.0 % DD =({(C-CC)/C)x100%

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

Design and implement bioretention facllity in accordance with H

boldt LID Stor

I- Part C.

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

FiII In [Enter Value]
Calculated Value
Fixed Value/Selectable Value

Regulated Projects Worksheet 2, Version 2 0 - June 29, 2016

Conversions Used:
1inch = 0.083 feet

1 cubic foot = 7.48

gallons

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

Humboldt Low Impact Devel Stor M
Project Information Formulas/Notes
DMA Name: DMA 6
Total Post-Project Impervious Surface Area {square feet} Al 12544 square feet
24 hour - 85th Percentile Design Storm Bl 0.63 inch :!O:G?-E::CC:\ [:iiig!;‘nfr:tt)::vvzlr:: 1.3-inch Shelter Cove)
Impervious Surface Runoff Value Gallons
(Potential Stormwater Runoff due to Impervious surface area C| 5062 C=AxBx0.083x7.48
and design storm value) per 24 hours
Pervious Self-Retaining Area (SRA) Credit {if applicable, if none enter 0}
- — it = Self. 1
Sel;szit:rlzlfnege:\jrea 9 3.5 SRACredit 9 square faet SSRe}IZ'c:::’::ltlpller (3.5 Humb?)lr:tal:ay Area, 1.3 Shelter Cove)
Site Deslgn Measure Credits
Tree Planting and Preservation
New Trees # of trees
100 square feet per deciduous tree D 0 square feet E=Dx 100
200 square feet per evergreen tree F 0 G square feet G=Fx200
Canopy
Existing Trees (Credit for 50% of existing canopy area) diameter
{feet)
Tree #1 H, 0 Ll o square feet  |1,=3.14 % (H,/2)’ x 0.50
Tree #2 H, 0 ), 0 square feet  |J,=3.14 x (H,/2)’ x0.50
Tree #3 H, 0 K| o square feet |1, =3.14 x (Hy/2)* x 0.50
Rain Barrel or Cisterns (55 gallon minimum)
Square foot credit per gallon " 248 K = Select square foot credit per gallon
based on 24-hour, 85th Percentile Design Storm {2.48 Humboldt Bay Area, 1.24 Sheiter Cove)
Gallons
Rain Barrels 0 M 1] square feet M=LxK
Cisterns N 0 o] 0 square feet O=NxK
Infiltration Trench/Basin {55 gallon minimum ~ 21 ft**") cubic feet
volume(ft®) = length x width x depth 0 Ql_ 0 I square feet Q=PxRxKx7.48
porosity (approximate %} 35%
Subsurface Inflitrators {55 gallon minimum)
Proprietary units vary, insert estimated storage in 7% S [ 0 | T | 0 I square feet T=5x7.48
Impervious Area Disconnection
Credit per square foot of pervious receiving area U |I1 square feet U = Enter square foot value
Soll Quality Improvement
Credit per square foot of soil quality improvement v |Il square feet V = Enter square foot value
Green Roof
Credit per square foot of green roof installation w|I| square feet W = Enter square oot value
PPPP (Alternative engineered hardscaping surfaces }
Cradit per square foot of PPPP X square feet X = Enter square foot value
Vegetated Swales
Credit per square foot of vegetated swale Y E square feet Y = Enter square foot value
Stream Setbacks and Buffers
Credit per square foot of stream setback and buffer” z 0 square feet Z = Eater square foot value
Credis Tota M o | saareter [ Ve wsxeres
P.cust-Project Impervious S.urface Area minus o 12544 square feet HB = A~ AL
Site Design Measure Credits
| S—
NEW Impervious Surface Runoff Value
{Potential Stormwater Runoff due to impervious surface area CC| 5062 Gallons CC=BBxBx0.083x748
and design storm after implementation of Site Design Measures) per 24 hours
Percent reduction in Impervtous Surface Runoff Value* DD 0.0 % DD =({(C-CC)/ C)x100%

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

Design and implement bioretention facllity in accordance with Humboldt LID Stormwater Manual - Part C.

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

! Green  [Fill In [Enter Value]
Calculated Value
Fixed Value/Selectable Value

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

Conversions Used:

1inch = 0.083 feet

1 cubic foot = 7.48 gallons

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

Humboldt Low Impact Develop Stor M.
Project Information Formulas/Notes
DMA Name: DMA 7
Total Post-Project Impervious Surface Area (square feet) A| 2388 square feet
24 hour - 85th Percentile Design Storm B| 0.65 inch :;':5?::;: zif;j::::y\/:::’ 1.3-inch Shelter Cove)
Impervious Surface Runoff Value Gallons
(Potential Stormwater Runoff due to impervious surface area C| 964 C=AxBx0.083x7.48
and design storm value) per 24 hours
Pervious Self-Retaining Area {SRA) Credit (if applicable, if none enter 0)
3 Py it = Self. |
SE|:SZZ?:2IE-:getA)(ea 0 i SRACISIL g Eauarejfeet izl;s:::ltiplier (3.5 Humb::la;ay Are;, 1.3 Shelter Cove)
Site Design Measure Credits
Tree Planting and Preservation
New Trees # of trees
100 square feet per deciduous tree D 0 square feet E=Dx 100
200 square feet per evergreen tree 0 G 0 square feet G=Fx200
Canopy
Existing Trees (Credit for 50% of existing canopy area) diameter
{feet)
Tree #1 Hy 0 IR 0 square feet ); = 3.14 X {Hy/2)* x 0.50
Tree #2 H, 0 Ll o square feet  |),=3.14x (H,/2)° x 0.50
Tree #3 H, 0 1N 0 square feet J3=3.14 x (Hy/2)° x 0.50
Rain Barrel or Cisterns {55 gallon minimum)
Square foot credit per gallon " 248 K = Select square foot credit per gallon
based on 24-hour, 85th Percentile Design Storm (2.48 Humboldt Bay Area, 1.24 Shelter Cove)
Gallons
Rain Barrels 0 M 0 square feet M=LxK
Cisterns N 0 [0} 0 square feet O=NxK
Infiltration Trench/Basin (55 gallon minlmum ~ 21 ™) cubic feet
volume(ft’) = length x width x depth 0 Q 0 square feet Q=PxRxKx7.48
porosity (approximate %) R 35%
Subsurface Infiltrators (55 gallon minimum)
Praprietary units vary, insert estimated storage in ft’ S 0 T l 0 I square feet T=Sx7.48
Impervious Area Disconnection
Credit per square foot of pervious receiving area u II] square feet U = Enter square foot value
Soil Quality Improvement
Credit per square foot of soil quality improvement \Y |II square feet V = Enter square foot value
Green Roof
Credit per square foot of green roof installation w|I| square feet W = Enter sauate foot vahar
PPPP (Alternative engineered hardscaping surfaces )
Credit per square foot of PPPP X [I[ square feet X = Enter square foot value
Vegetated Swales
Credit per square foot of vegetated swale Y E square feet Y = Enter square foot value
Stream Setbacks and Buffers
Credit per square foot of stream setback and buffer” z 0 square feet Z = Enter square foot value
Credits Total AA| 0 square feet :’IA::?_AQCIe:t Li;‘i ;\:‘::(f:’:z
Post-Project Impervious Surface Area minus
Site Desijgn Meapsure Credits Bell 228 Fogareifeel RESALAR
NEW Impervious Surface Runoff Value Gallons
(Potential Stormwater Runoff due to impervious surface area CcC 964 CC=BBxBx0.083x7.48
and design storm after implementation of Site Design Measures) = per 24 hours
—-=
Percent reduction in Impervious Surface Runoff Value* DD 0.0 % DD=({C-CC)/C)x100%

*If value for DD is not greater than or equal to %100 then bioretention is required for treating remaining runoff from impervious area indicated by value BB.
Design and implement bioretention facility in accordance with Humboldt LID Stormwater Manual - Part C.

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

| Green IFiII In [Enter Value]
Calculated Value
Fixed Value/Selectable Value

Regulated Prajeces Worksheet 2, Version 20 - June 29, 2016

Conversions Used:
1inch = 0.083 feet

1 cubic foot = 7.48 gallons

# check with agency with project area jurisdiction for requirements
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Preliminary Peak Flow
Evaluation
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Preliminary Peak Flow Evaluation: Rational Method

Project: Arcata Open Door
Location: Arcata CA

Date: 5/16/2019
Date: 5/17/2019

By: JOB
Checked: PEG

Pre-Development Condition

Western Drainage Area

Eastern Drainage Area

C=0.2+0.12+0.07+0.06

C=0.14+0.12+0.12+0.1

Per Caltrans HDM Chapter 810 0.45([Per Caltrans HDM Chapter 810 0.48
| for 2-yr storm (in/hr): | for 2-yr storm (in/hr):

Tc min =5 min 1.98||Tc min =5 min 1.98
A (acre): 1.105||A (acre): 0.647
Q (cfs): 0.98[|Q (cfs): 0.61
Post-Development Condition

Western Drainage Area Eastern Drainage Area

C =1[(0.95)(49,164)+(0.2)(16,707)/65,871 0.76||C = [(0.95)(6,178)+(0.2)(4,283)/10,461 0.64
| for 2-yr storm (in/hr): | for 2-yr storm (in/hr):

Tc min =5 min 1.98||Tc min =5 min 1.98
A (acre): 1.512||A (acre): 0.24
Q (cfs): 2.27)|Q (cfs): 0.31

Post-Development Runoff > Pre-Development Runoff
=> Detention is required in Western Drainage Area

Post-Development Runoff < Pre-Development Runoff
=> Detention is not required in Eastern Drainage Area
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Description of “Skupe”
Method
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- Detention basin sizing —quick & dirty (7

any civil engineers who design

andfor review detention basins

have their own quick and diny
method for coming up with a fast answer — a
curbstone opinion — when asked the ques-
lion. "Approximately how large a detention
basin will be needed to achieve zero increase in
the flow rate leaving a site, after development,
for a 100-year storm?"

In my own practice | know of about half a
dozen "methodologies” which answer the
question, sorme of which | devised mysell. But
recently 1 ran across a method that an engineer
fricnd of mine uses which, based on my own
review of 1, works very well,

My colleague, Joe Skupien, P.E., practices pri-
marily in New Jersey and uses the methodolo-
gy outlined below. “Skupe" (as many of us in
the state know him) apparently developed this
method on his own, but it is certainly possible
that other engineers in a parallel universe may
be using a similar approach to getting a fast
answer to an often asked question.

Skupe cautioned me that this is deflinitely an

approximate method For more accurate results
and a detailed design, an inflow hydrograph
should be developed and the storage indica-
tion (or other) routing procedure utilized.
However, it has been my experience that
Skupe's procedure works very well and 1 rec-
ommend it {used with caution) to anyone who
needs a [ast, approximate answer.

Probably the simplest solution to the quick
and dinty detention basin problem is to pro-
vide a site-specific depth of runoff, spread
throughout the area to be paved, or otherwise
inade impervious  In New Jersev, which is a
relatively humid state, through experience and
countless detailed detention basin designs, |
have found that two inches of depth over the
total proposed newly-paved area is almost
always sufficient to assure zero increase in the
runoff rate leaving a site (for the 100-year
storm). Here is how it works:

Assume you have a 10-acre site and that
100,000 square [eet, or slightly more than two
acres, of it will be newly-paved after you con-
struct a small subdivision on it. A two-inch

by Al Pagan,
PE., LS.

depth (one-sixth of a foot) over 100,000 square
feet equals a volume of 16,667 cubic feet.

My experience in New Jersey (it must be
emphasized that the wwo-inch value is geo
graphically specific) confirms that providing
16,667 cubic feet of storage will prove 0 be
adequate to assure zero increase in runolf.

However, one should be cautioned that m
some places (heavy rainfall areas such as the
southeastern United States come to mind), it iy
likely that a depth greater than two inches
would be needed.

Similarly, in semi-arid climates. such as the
southwest, almost certainly less than two inch
es of depth would be required.

I intend to write a follow-up on this subject,
so il anyone has his, or her, own way of solving,
the quick-answer problem relating to deten
tion basins (or any other engineering subject)
please let me know. m

Al Pagan is a consulting engincer in Westtwood,
N.J. He can be reached at (201) 666-8767. E-mai!
pagan@cenews.com.

Estimating Required Detention Basin Storage Yolume

& ® Plot peak basin inflow (Qin)
@Time =Time of concentration (TC)
= m Draw approximate inflow hydrograph about
— plotted peak inflow as shown (or plot actual
('LQ = o inflow hydrograph from runoff computations)
O o
— 3 1 .
0 W Plot allowable basin outflow
; % % (Qall) on descending limb
o v | I - = of assumed (or actual) inflow
- 3 g P - hydrograph
L w . .
2 - Draw assumed limb outflow
% hydrograph between Q = O
= and Q = Qall
: <L . L . . TIME
r > ¥ (MINS.)
TIME OF TIME OF CONCENTRATION (TC) X 2
CONCENTRATION (TC)

22 CE News/November'98
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o <@ Peak basin inflow = Qin (CFS)

¢ ASSUMED
] ! REQUIRED

STORAGE
VOLUME ~agiffmam Alowable basin outflow = Qall (CFS)

FLOW (CFS)
PEAK INFLOW (QIN)

\ ASSUMED OUTFLOW
HYDROGRAPH (ACTUALLY,
ITS ASCENDING LIMB)

ALLOWABLE OUTFLOW
ALL
|

11 &1 4 | I D I D B B ! (MINS)

4 TIME OF TIME OF CONCENTRATION (TC) X 2
CONCENTRATION (TC)

From theory and geometry: Required storage volume = Difference in area of two triangles
From theory and experience: Approximate required storage volume = (Qin-Qall)(3)(TC)(0.5)(60sec/min)(K) ~
Where: Qin = Peak basin inflow (in CFS)

Qall = Allowable peak outflow (in CFS)

TC =Time of concentration (in mins.)

K = Factor to account for nonlinearity of actual hydrographs; Normal range = 1.2 to |.5 wio stormwater quality. 1.5 to 2.0 wistormwater quality
Note: Do not use for SCS methodology lows where Qall < 0.2 Qin

ch
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Job Number: 018011 Calculated By: JOB

Job Name: ODCHC - Arcata Date: 5/16/2019
Checked By: PEG
Date: 5/17/2019

Preliminary Detention Pond Sizing

"Skupe" Method:
Estimates approximate required detention storage volume:

Formula:
V= (Qin- Qa)(3)(TC)(0.5)(60 sec) (K)
min
Where:
V = Approximate required storage volume (ft 3 )
Q;, = Peak Basin Inflow (cfs) = 2.28 cfs for post developed 2-year
Q 4 = Allowable Peak Outflow (cfs) = 0.98 cfs for pre developed 2-year
TC = Time of concentration (mins) = 5 mins for post developed 2-year
K= 1.2 to 1.5 without stormwater quality
Solution:
ForK = 1.2
V= (4.93 - 2.65)(3)(33)(0.5)(60)(1.2)= 702 ft?
ForK = 1.5
V= (4.93 - 2.65)(3)(33)(0.5)(60)(1.5)= 877.5 ft >

V = approximately 8,000 ft * to 10,000 ft

\\Eureka\Projects\2018\018011-ODCHC-Arcata\Data\Appendix-G-Prelim-Detention-Basin-Sizing-Skupe.xIsx
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