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PRELIMINARY DRAINAGE REPORT
FOR
The NORA & VALARI Residences

L. PROJECT DESCRIPTION

The site is located north and east of the Poulsbo Post Office, and is bounded by 3™ Avenue and
Jensen Way, in Section 14, Township 26 North, Range 1 East, W.M., in Kitsap County,
Washington, and is the redevelopment of an area of old military housing near downtown Poulsbo.
The project will consist of two multifamily buildings. The west parcel will be an 82,833 sf
building over 4 stories with 40 residential units and 1400 sf of commercial space in the NW
corner. The building will include 2 levels of underbuilding parking, a landscaped forecourt along
Jensen and several resident amenities including a gym, club room and roof deck. The east parcel
will contain a 4 story, 89,334 sf residential building with 44 units (of which 22 are ADUs),
underbuilding parking, resident storage and amenities including a gym, club room, secured e-
bike parking/charging and a pocket park at the north end of the building.

A previous project known as Poulsbo Place II Division 8 went through several iterations of
Master Plan Amendment applications and Site Plan Review approvals in recent history, the latest
in 2020. The Preliminary Storm Drainage Report for the project at the time included a detailed
downstream stormwater capacity analysis, and is attached in Appendix B herein. In summary, it
was determined that providing on-site detention of the runoff from this site and attenuating the
peak flow from the 100-yr, 24 hour design storm prevented the downstream overtopping of catch
basins.

A Stormwater Pollution Prevention Plan and Narrative will be provided at the future sitework
grading/utility and building permit submittals including details and specifications to prevent silt
laden runoff from leaving the site causing siltation in the downstream drainage course. A
Construction Stormwater Discharge permit will also be required to be obtained from the Dept. of
Ecology since ground-disturbing activities will exceed one acre.

Engineering * Surveying * Planning
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II. EXISTING CONDITIONS

A. TOPOGRAPHY AND FEATURES

A topographic survey was prepared for the project by AES Consultants and is shown below and
in the Preliminary Grading & Utilities Planset as the Existing Conditions Plan submitted for this
project. The lower part of the site fronting Jensen Way that previously had housing and utilities
is moderately sloped, with slopes varying 3%-12%, with a gradient towards Jensen Way. The
upper part of the site bordering Sunset Street and lying east of the Post Office has
flat/moderate/steep slopes ranging form 4% to 67% above the Post Office. After the former
housing was demolished, the site was used as a laydown yard for the various phases of the
Poulsbo Place construction and for erosion control. There is 26 feet of elevation difference
across the site from Sunset to Jensen.

Engineering * Planning
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Existing Conditions
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3. July 7, 1994 Aerial

B. CRITICAL AREAS

The site is identified as a moderate/high seismic hazard area on the Kitsap County GIS critical
area overlay.

C. SOILS

According to the NRCS National Cooperative Soil Survey, on-site soils are classified as Kitsap
Silt Loam. Local stormwater codes classify these soils as lying in Hydrologic Soil Group C.
These soils are relatively impermeable and shallow above till and not conducive to on-site
stormwater infiltration in the opinion of the Project Civil Engineer, and when coupled with the
site’s previous grading/ground disturbance, and surrounding infrastructure, infiltration Best
Management Practices are not feasible for this project.

Engineering * Planning
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4. Soil Survey Map

Soll Map—Kitsap Counly Area, Washington
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Soil Map—Kitsap County Area, Washington Jensen Apartments

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of ADI
28 Kitsap siltloam, 2 to B percant 1.1 51.9%
slopes
30 Kitsap silt loam, 15 to 30 1.0 48.1%
percent slopes
Totals for Area of Interest 2.2 100.0%
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III. DEVELOPED CONDITIONS

A. LAND COVER

This project proposes 71,695 s.f. (1.6459 Ac.) of new/replaced hard surface area, with a total
project disturbance footprint of 131,235 s.f. (2.0576 Ac.), or 80% impervious surface coverage.

On-site improvements used for the preliminary sizing of the stormwater facilities are shown on
the catchment plan on the next page and consist of:

* 51,885 s.f. of rooftops

e 12,260 s.f. of Driveway

e 5,735 s.f. of Sidewalk

* 13,820 s.f. of Landscaping

Engineering * Planning



B. PRELIMINARY DRAINAGE CATCHMENT PLAN
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C. STORM WATER MANAGEMENT REQUIREMENTS

According to the Flow Charts for New and Re-Development for the project and City
Development Engineering Staff review comments from the pre-application meeting, Stormwater
Minimum Requirements #1 — #9 are required to be demonstrated as part of the Land Use permit
review process and are discussed below.

5. Minimum Requirement # 1
1 Preparation of Projects shall prepare a Stormwater Site
Stormwater Site Plans | Plan, providing comprehensive reporting of

the technical information and analysis

necessary to review compliance with the

Stormwater Code.
Minimum Requirement #1 will be met. This preliminary drainage report and the accompanying
Preliminary Drainage and Utility Plans are provided at the Site Plan Review application level to
demonstrate that compliance with the City Stormwater Code is feasible, and the project will be
conditioned to provide final design and construction permitting reports, plans, and specifications
after land use permit approvals by the City of Poulsbo and before any land disturbing activities
commence.

6. Minimum Requirement #2

2 Construction Requires projects to prevent erosion and
Stormwater Pollution discharge of sediment and other pollutants
Prevention into receiving waters during construction

activities.

Minimum requirement #2 will be met. Future Grade and Fill permit plans will include silt
fencing, jute matting of slopes, a stabilized construction entrance, and a temporary sediment
pond along with all details and notes for controlling discharge of sediment and other pollutants
during construction. A SWPP Narrative will also be included with the permit documents
outlining BMP’s and project management to ensure no silt-laden runoff is discharged from the
project during construction.

7. Minimum Requirement #3

3 Source Control of All known, available and reasonable source
Pollution control BMPs shall be applied to all
projects.

Source control of pollution from this type of proposed residential and small retail/commercial
mixed-use projects is generally not required.

Engineering * Planning
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8. Minimum Requirement #4

o Preservation of
MNatural Drainage
Systems and Cutfalls

Matural drainage patterns shall be
maintained, and discharges from the project
site shall occur at the natural location, to
the maximum extent practicable. The
manner by which runoff is discharged from
the project site shall not cause a significant
adverse impact to downstream receiving
waters and downgradient properties. All
outfalls shall provide energy dissipation.

Minimum Requirement #4 will be met by maintain the existing stormwater connections to the
Jensen Avenue stormwater conveyance system, and the manner in which it is connected to the
downstream receiving stormwater conveyance system will not cause adverse impacts to

downstream properties.

9. Minimum Requirement #5

5 On-site Stormwater
Management

Projects shall employ On-site Stormwater
Management BMPs in accordance with the
prescribed projects thresholds, standards,
and lists to infiltrate, disperse, and retain
stormwater runoff on-site to the extent
feasible without causing flooding or erosion
impacts.

Engineering * Planning
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Figure 1-3.3: Flow Chart for Determining MR #5 Requirements
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BMPs In the arder
listed In Llst #1 for that
type of surface. Use
the Arst BMP that Is
cansldered feaslole,
NOT REQUIRED:
Achleverment of the LID
Performance Standard.
b
¥ REQUIRED: Meat the LID
REGQUIRED: Maat the LID Pedormance REQUIRED: For each Performance Standard through
Standard through the use of any Flow Control surface, conslder the BMPs | | the use of any Flow Control
BMP(s) In thls manual, In the order Bsted In Llst &2 BMP{z) In thls manual
' for that type of surface, Use
REQUIRED: -'“\-Ii'li'h' EMP T5.13 Post the flrst BMP that ls REQUIRED: F’-Pﬂh‘ BMP T5.132
Canstruction Scll Cualty and Depth. conslderad feaslble. Post=Constructlon Soll Cuallty
and Depth,
NOT REQUIRED: Applylng the BMPs In Lists | | NOT REQUIRED:
#1 %2 or#a, Achlevement of the LID MOT REQUIRED: Applying the
Parformance Standard, BMPs In Llsts #1, #2, ar #3,
Flow Chart for Determining MR #5
DEPARTMENT OF REQUITEI‘TIEI"ItS
State of Washlngton Favkad Mach 2619
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Table 1-3.2: The List Approach for MR5 Compliance

List #1

(For MR #1 - #5 Projects That
Are Not Flow Control Exempt)

List #2

{(For MR #1 - #9 Projects That
Are Not Flow Control Exempt)

List #3

(For Flow Control Exempt Pro-
jects)

Surfa

ce Type: Lawn and Landscaped Areas

BMP T5.13: Past-Construction

BMP T5.13: Post-Construction

BMP T5.13: Post-Construction

Soil Quality and Depth

Sail Quality and Depth

Soil Quality and Depth

Surface Type: Roofs

1. BMP T5.30: Full Dis-

1. BMP T5.30: Full Dis-

persion persion
or or 1. BMP T5.10A: Downspout
Full Infiltration
BMP T5.10A: Downspout EMP T5.10A: Downspout
Full Infiltration Full Infiltration
2. BMP T5.14: Rain Gar- 2. BMP T7.30: Bioretention
dens 2. BMP T5.10B: Downspout
or Dispersion Systems

EMP T7.30: Bioretention

3. BMP T5.10B: Downspout
Dispersion Systems

3. BMP T5.10B: Downspout

Dispersion Systems

4. BMP T5.10C: Perforated
Stub-out Connections

4. BMP T5.10C: Perforated
Stub-out Connections

3. BMP T5.10C: Perforated
Stub-out Connections

Surface Type: Other Hard Surfaces

1. BMP T5.30: Full Dis-

1. BMP T5.30: Full Dis-

persion persion
2. BMP T5.15: Parmeable 2. BMP T5.15: Permeable
Favement Pavement
or
BMP T5.14: Rain Gar-
dens
or

BMP T7.30: Bioretention

3. BMP T5.12: Sheet Flow
Dispersion
or
BMP T5.11: Con-
centrated Flow Dis-
persion

3. BMP T7.30: Bioratention

BMP T5.12: Sheel Flow Dis-
persion
ar

BMP T5.11: Concentrated Flow
Dispersion

4. BMP T5.12: Sheet Flow
Dispearsion
or
BMP 75.11: Con-
cantrated Flow Dis-
persion
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The MR#5 List #3 Feasibilities for this project are discussed and are determined by the Project
Engineer to be Feasible or Infeasible as follows:

Lawn and Landscaped areas:

*  Post-Construction Soil Quality and Depth in Accordance with BMP T5.13 of
Volume 5

Soil amendment will be provided for all landscaped and disturbed graded areas with
constructed slopes less than 33% (3H:1V), and these areas and the soil installation
requirements will be specified on the final civils and landscape plans.

Roofs:

* BMP T5.104 Downspout Full Infiltration: Not feasible due to site’s soils and
potential for slope destabilization, foundation surcharging, and adjoining
structure basement flooding.

* BMP T5.10B Downspout Dispersion Systems: Not feasible on this project due to
the lack of a downstream flowpath and adjacent slopes.

*  BMP T5.10C Perforated stub-out connections: Not feasible on this site due to the
potential for surface flow to enter and impact down-gradient structures and
slopes.

Other Hard Surfaces:

* BMP T5.12 Sheet Flow Dispersion: Not feasible due to lack of sufficient flow
path adjacent to the hard surfaces through native vegetation and slopes.

*  BMP T5.11 Concentrated flow Dispersion: Not feasible due to lack of sufficient
flow path adjacent to the hard surfaces through native vegetation and slopes..

Minimum Requirement #5 will be met for this site with the use of soil amendment for
landscaped and other pervious disturbed areas having a grade less than or equal to
33% (3H:1V).

Engineering * Planning
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10. Minimum Requirement #6

6 Runoff Treatment Projects shall provide runoff treatment to

reduce pollutant loads and concentrations

in stormwater runoff using physical,

biological, and chemical removal

mechanisms so that beneficial uses of

receiving waters are maintained and, where

applicable, restored.

Minimum Requirement #6 is required to be met for this project since there is more than
5000 s.f. of pollution-generating hard surface area proposed. A Biopod™ water quality
vault is proposed upstream of the detention system and will treat over 91% of the runoff
volume from the project’s areas and provide Enhanced Treatment of the runoff prior to
discharge to Liberty Bay. The clean runoff from the rooftops will be separately conveyed
around the water quality vault and connected directly to the underground modular
detention vault.

Preliminary sizing of the Bipod™ vault is included in this report, and MR #6 is satisfied.

11. Minimum Requirement #7

7 Flow Control Projects shall provide flow control to reduce
the impacts of stormwater runoff from hard
surfaces and land cover conversions.

Flow control is required for this project to reduce the potential for downstream flooding
due to capacity-limiting man-made storm conveyances in Jensen Avenue to it’s discharge
location in Liberty Bay, especially during king tide events in the winter season. As shown
in the attached reports performed for other projects on this site in Appendix B, a
maximum 100-yr, 24 hour peak flow of 0.67 cfs or less is necessary to prevent overtopping
of downstream catch basins in Jensen Ave. This maximum flow was based on an assumed
site coverage of 95% impervious, which is greater than the proposed 80% coverage
proposed with this application.

Preliminary sizing of the underground detention modular facility is included in this report,
and MR #7 is satisfied.

12. Minimum Requirement #8

8 Wetlands Protection Projects whose stormwater discharges into
a wetland, either directly or indirectly
through a conveyance system shall comply
with Volume Il, Chapter 6 of this manual.

This project does not directly or indirectly through a conveyance system discharge to a
wetland, therefore Minimum Requirement #8 is satisfied.

M .ur; !/_J@
Y Engineering * Planning
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13. Minimum Requirement #9

9 Operation and
Maintenance

An operation and maintenance manual that
is consistent with the provisions in Volume
Il, Chapter 7 of this manual shall be
provided for proposed stormwater facilities
and BMPs, and the party (or parties)
responsible for maintenance and operation
shall be identified.

A Stormwater Operations and Maintenance Manual will be provided for the stormwater
facilities associated with this project as a requirement of the Clearing and Grading Permit.

MR #9 is satisfied.

SIT

Engineering * Planning
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IV. Modular Detention Vault sizing

A. SBUH 100-YR DEVELOPED HYDROGRAPH

From the catchment plan on Page 8, we will input the land coverages with their associate runoff
curve number into the SBUH model to calculate to 100-yr developed runoff hydrograph from the
project.

Impervious surfaces include rooftops (1.911 Acres), driveways (0.2815 Acres), and
sidewalks/patios (0.1733 Acres) totaling 1.6459 Acres.

Pervious landscaping areas total 0.4117 acres.

Runoff Curve numbers of 98 and 86 are selected based on the Type C soils for the impervious
and pervious landscaping areas:

Table 111-2.5: Post-Development Runoff Curve Numbers for Selected
Agricultural, Suburban, and Urban Areas (continued)

CNs for Hydrologic Soil Group

Cover type and hydro-

logic condition = = & 4

Good (woods are pro-
tected from grazing, and
litter and brush 30 55 i} 7
adequately cover the
soil)

Open Space (Lawns, parks, golf courses, cemeteries, landscaping, etc.)1:

Fair Condition (grass

cover 50% to 75% of the | 77 85 a0 92
area)

Good Condition (grass

cover >75% of the area) | °° 80 L2 %0

The composite CN = (1.911 +0.2815 + 0.1733)98 + (0.4117)86 =96
2.0576

A Time of Concentration of 5 minutes was inputted into the SBUH model, a conservative
estimate as it only includes the initial collection time at the start of the storm event and does not
include any travel time.

A 100-yr 24 hour precipitation value of 4.5 inches was used for the Poulsbo-area design storm
event.

SIT
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Page 19

Hydraflow Hydrographs Extension for Autodesk® Civil 3DE by Autodesk, Inc. v2026

Tuesday, 04 [ 21/ 2026

Hyd. No. 1

Jensen Apt.'s 100-yr, 24 hour SBUH Peak

Hydrograph type = SCS Runoff Peak discharge = 2.019 cfs

Storm frequency = 100 yrs Time to peak = 470 min

Time interval = 2 min Hyd. volume = 28,294 cuft

Drainage area = 2.060 ac Curve number = 96"

Basin Slope = 0.0% Hydraulic length =0ft

Tec method = User Time of conc. (Tc) = 5.00 min

Total precip. = 4.50in Distribution = Type |A

Storm duration = 24 hrs Shape factor = 484

* Composite (Area/CN} = [(1.646 x 98) + (0.412 x 86)] / 2.060

Jensen Apt.'s 100-yr, 24 hour SBUH Peak

Q(cfs) Hyd. No. 1 -- 100 Year Q (cfs)
3.00 3.00
2.00 n 2.00
1.00 l 1.00
0.00 L7 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)
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B. STAGE-STORAGE-DISCHARGE

Using the stage-storage-discharge data previously calculated for the prior development plans and
making several iterations, we found that an Aquacell™ underground detention gallery 3.98’ tall
x 20° wide x 80’ long coupled with a 3-3/4” lower orifice and a riser elevation 3.88-ft above the
vault met the desired maximum 0.67 cfs 100-yr, 24 hour flow rate from the developed site:

Pond Report

Hydraflow Hydrographs Extension for Autodesk® Civil 308 by Autedesk, Inc, v2026 Tuasday, 04 / 21 [ 2026
Pond No. 1 - UNDERGROUND MODULES
Pond Data

UG Chambers Jnvert elev. = 38.50 ft. Rise x Span = 3.98 x 20.00 ft, Barrel Len = 80.00 fi, No. Barels = 1, Slope = 0.00%, Headers = Mo

Stage / Storage Table

Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)

0.00 38.50 nia ] 0

0.40 38.90 nia B37 637

0.80 39.30 nia 637 1,274

1.1¢ 39.69 nia 637 1,911

1.59 40.08 nia BT 2,548

1.99 40,49 nia B3T7 3,185

2.39 40.89 nia 637 3,822

279 41.29 nia 637 4,458

3.18 41.68 nfa BT 5,085

3.58 42.08 nfa 63T 5,732

3.98 42 48 nia 63T 6,369
Culvert | Orifice Structures Weir Structures

[A] [B] [C] [PrfRsr] [Al [B] [C] D]

Rise (in) = 12.00 3.75 Inactive  Inaclive Crest Len (ft) = 3.4 0.00 0.00 0.00
Span (in) = 12.00 3.75 0.00 3.50 Crest EL (ft) = 42.38 0.00 0.00 0.00
Mo. Barrals = 1 1 0 1 Weir Coeff. = 3133 333 3.33 3.33
Invert EI. (ft} = 38.50 38.50 0.00 38.50 Weir Type =1 - - -
Length (ft) = 20.00 0.00 0.00 0.00 Multi-Stage = ¥es Mo Mo Mo
Slope (%) = 1.00 0.00 0.00 nia
N-Value = M3 013 013 n/a
Orifice Coeff, = (.60 0.62 0,60 062 Exfil.{in/hr} = 0.000 (by Wet area)
Multi-Stage = nia Yes Mo Ma TW Elev. (ft) = D.00

Miote: CulverttOnifca cuthows ara analyDad under inlel ic] and outket (oo} controd. Wil fisens checkad bar afilice condilicns (1<) and submengence (5)

Stage / Storage [ Discharge Table

Stage Storage Elevation Clv A CivB Clv C PriRsr Wr A WrB WrC WrD Exfil User Total

ft cuft ft cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs cfs
0.00 [ 38.50 0.00 0.00 - 0.00 0.00 - - - - -— 0.000
0.40 637 38,90 018ic 017ic - 0.00 0.00 —_ -_ —_— — 0.170
0.80 1,274 39.30 0.28 ic 0.28ic - 0.00 0.00 0.280
1.18 1,511 3969 037 ic 0.36ikc - 0.00 0.00 — — - - 0382
1.59 2,548 40.08 0.44 i 0.43ic  — 0.00 0.00 — — — —_ -— 0.430
1.99 3,185 40.49 0.50 ic 0.49ic - 0.00 0.00 —_ —_ —_ — 0.480
2.39 3,822 40.89 0.56 ic 0540 - 0.00 0.00 0.542
279 4 458 41.20 0.60 e 0580 - 0.00 0.00 - - - -— 0.591
3.18 5,095 41.68 0.64 ic 0640 — 0.00 0.00 - - - - -— 0637
3.58 5732 42.08 0.69 ic 0.68ic - 0.00 0.00 - - 0.679
3.98 6,369 42.48 1.04 ic 0710 - 0.00 0.33 1.040

Engineering * Planning
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C. LEVEL-POOL ROUTE RESULTS

1
Hydrograph Report
Hydraflow Hydrographs Extension for Autodesk® Civil 3DE by Autodesk, Inc. v2026 Tuesday, 04 1 21/ 2026
Hyd. No. 2
Level-pool route
Hydrograph type = Reservoir Peak discharge = 0.669 cfs
Storm frequency = 100 yrs Time to peak = 530 min
Time interval = 2 min Hyd. volume = 28,274 cuft
Inflow hyd. No. = 1 -Jensen Apt.'s 100-yr, 24 holt=3BEIEMEak = 41.98 ft
Reservoir name = UNDERGROUND MODULES Max. Storage = 5,568 cuft
Storage Indication methed used.
Level-pool route

Q(cfs) Hyd. No. 2 -- 100 Year Q(cfs

3.00 3.00

2.00 2.00

1.00 1.00

"'-\.‘
“\\"--._
-""l-
0.00 - iﬁ\* 0.00

0 120 240 360 480 600 720 840 980 1080 1200 1320 1440 1580 1680

Time {min)
= Hyd No. 2 = Hyd No. 1 T TT] Total storage used = 5,568 cuft

Engineering * Planning
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An Orbia business.

AquaCell

Product Description

Geaocellular units for detention and infiltration of
rainwater.

The optimal solution for fast installation
and total access for inspection and cleaning.

Technical information

Wind

Length 1200 mm Type of Load Extra strong
Width GO0 mim
. , H-10 Traffic Loading d=12in.f H= 144/ d=1din/ H=26.2 ft
Height 400 mim
Gross volume fwithout botiom) 1025 of ; " L = g
H5-20 Traffic Loading d=241in.{ H=14.4ft d=18in /H=26.21
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Weight main unit 24 b 11ke ket ;
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Accassibility
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Colar Black
Connectors Integratad
Standard EM17152-1
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V. Biopod™ Vault Water Quality Sizing

Page 23

The Pollution Generating Impervious Surfaces consist of the 0.2815 acres of driveway, 0.0416
acres of sidewalk, and 0.0944 Acres of Landscaping (sidewalks and Landscaping including from
the proposed Pocket Park)were inputted into the Mitigated Land Use Basin in the WWHM2012

model:

File Edit View Help

O & @ jraiEl]
™ b ™ ™ b ™

& =] |
A Kitsap2012 =N SR
|Kitsap2012 ~|

o = " Site Information

5 S .
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% Address
City Poulsbo
s\:na

IWErson
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Bth P
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The water quality off-line BMP flow rate of 0.0519 cfs and a 100-yr peak flow of 0.55 cfs were
outputs from the PGIS and non-PGIS surfaces considered in the water quality catchment areas:
wr WWHM2012 WQ Flow Calc with park
File Edit View Help

DEH 4B .
ol =]
ﬂ — Water Quality

On-Line BMP Dfi-Line BMP

24 hour Volume (ac-t]

Standard Flow Rate (cfs) Standard Flow Rate [cis)

Stream Pratection Duration ] LID Dusation ] Flaw Frequency Water Quality l Hydrograph '
Wetland Input Yolumes | LID Report | Rechaige Duration | Recharge Predeveloped | Becharge Mitigated |

Analyze datasets  Compact'wDM |  Delete Selected | I S ik | 3'

Duration Chart |

1 PUYALLUP DAILY EVARP WAIENSEN-HAIS
2 Quilcene
801 POC 1 Mitigated flow

&l D atasets 1 Flow ] Stage I Precip ] Evap ] POC1 J

Flood Frequency Method

f* Log Pearson Type Il 178
T Weibull

" Cunnane

" Gringorten

Method 2 Data
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o WWHM2012 WO Flow Csic waith park
Fite - Edit View Heip
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RERIEESRE i
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(s 4 s 100 Year = o_5517
£ g 200 Year =  0.6743
5 Py 500 Year =  0.7302
i + 801
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1 1945 0.3115
et 1950 0.2186
F o Wk 1851 02532
15582 0.2061
i i 1953 0.1688
0 oos1 2 & 10 20 3 50 TO B0 S0 55 o8 90305 180 1554 0.3318
1955 0.3341
Siieam Piolecten Dusbern | LID Dunstion Flow Fraquercy | WebeiQusky | Hyciogaph [ | 1938 130
WetfreIrgutVohames | _UID Firport | _Fiechango Durdhion | _Aecnoige Prodoveloped_| _Rachgs Wigaind | | 1g20 il
Analyze defasets  CompsctWOM | DsetaSelectsd | | MOOHWFE  [F = 1958 0.2415
Ciuation Char 1960 m.1a7T7
1961 0.3793
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1964 0.1807
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1966 0.3611
1967 0.2423
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5 E
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£ Webal 1972 0.2507
" Cunane 1973 .1721
£ Giingaiten 1974 0.2082
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With these calculated flows, a BioPod™ Biofilter System Surface Vault BPS-46IB with internal
bypass was selected for it’s treatment capacity, bypass capacity, and DOE GULD for Enhanced
Treatment capacity.

SITE SPECHIC DATA
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V1. UPSTREAM BASIN

There are no upstream basins contributing runoff onto the NORA & VALARI Residences
project site given all of it’s public road frontages and their separated stormwater conveyances.

VII. DOWNSTREAM ANALYSIS

An extensive downstream analysis was required by the City of Poulsbo and was performed by
the Project Engineer in 2020 for a previous proposal known as Poulsbo Place 2 Division 8. The
findings and results of this downstream analysis are attached in Appendix B. In summary, the
downstream analysis concluded that no downstream catch basin surcharging was determined
with the 100-yr, 24 hour peak flow from the developed site being restricted to 0.67 cfs by way of
a detention system.

VIII. SILT AND EROSION CONTROL

A Storm Water Pollution Prevention Plan and Narrative will be prepared and included in the
future clearing and grading permit construction drawings following Site Plan Approval by the

SIT
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City of Poulsbo. Silt fencing will be placed along the down-gradient side of the clearing limits
both for sedimentation control and to delineate the boundary of grading activity limits.

Stabilized rock Construction entrances will be provided to keep sediments from tracking onto the
adjacent public streets. Jute matting will be specified on all slopes exceeding 33%, and all
disturbed soils will receive soil amendment as part of the landscaping installation. Additionally,
the SWPPP will include notes for Erosion and Sediment Control should additional BMP’s during
construction be identified, as well as for specifying maintenance requirements and responsible
parties.

An Erosion Control Performance Bond will be required to be kept during the life of construction
and remain in force until the site is stabilized. Lastly, a Construction Stormwater Discharge
Permit will be required to be obtained by the applicant from the WA State Department of
Ecology prior to commencing site clearing activities, and any runoff. discharge monitored and
reported to DOE by a Certified Erosion Control Lead

Engineering * Planning
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APPENDIX A VICINITY MAP
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APPENDIX B DOWNSTREAM BASIN MAP
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P.O. Box 720 10045 Old Frontier Road NW
Silverdale, Washington 98383

(360) 692-5525 ® Seattle (206) 682-5574
www.map-limited.com

ENGINEERING ¢ SURVEYING ¢ PLANNING

POULSBO PLACE 2 DIV. 8
REDEVELOPMENT MASTER PLAN AMENDMENT
AND SITE PLAN REVIEW

PRELIMINARY STORM DRAINAGE REPORT

For: Phase 11, LLC
c¢/o David Smith & Mike Brown
3256 Weed Lane
Poulsbo, WA 98370
Phone: (360) 779-4614

Preparation Date: 3-17-20
Job No. 5987.00

“I hereby state that this Drainage Report has been prepared by me or under my supervision and
meets the standard of care and expertise which is usual and customary in this community of
professional engineers. The analysis has been prepared utilizing procedures and practices
specified by the City of Poulsbo and within the standard accepted practices of the industry. I
understand that the City of Poulsbo does not and will not assume liability for the sufficiency,
suitability or performance of drainage facilities prepared by me.

NOTE:  THIS DOCUMENT IS INSCRIBED
WITH A DIGITIZED SIGNATURE BY THE
ENGINEER AS PROVIDED BY WAC
196-23-070(2)
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POULSBO PLACE 2 DIV. 8
2020 MASTER PLAN AMENDMENT & SITE PLAN REVIEW

PRELIMINARY STORM DRAINAGE REPORT

PROJECT OVERVIEW

Poulsbo Place is the redevelopment of an area of Old Military Housing near downtown Poulsbo.
The Poulsbo Place 2 project is the second phase of the overall project, and Divisions 5, 6 & 7
have been completed. The last phase is Division 8, and a Mixed-Use Building and Multi-family
building(s) are proposed. The site is located north and east of the Poulsbo Post Office, and is
bounded by 3" Avenue and Jensen Way, in Section 14, Township 26 North, Range 1 East,
W.M., in Kitsap County, Washington.

INTRODUCTION

This Preliminary Storm Drainage Report (PSDR) is being prepared at the request of The City of
Poulsbo Engineering Department based upon comments received in a Pre-Application
Conference letter dated December 17, 2012 for Division 8, Poulsbo Place Master Plan
Amendment, as well as follow-up Pre-Application Meetings held on July 31, 2018, December
18,2018, and February 18, 2020. The comments found on Page 10 of 24 are as follows:

14.  All temporary and permanent storm system and erosion control measures shall be
designed, constructed, maintained, and governed per the following, as adopted by
the City of Poulsbo:

a. The Washington state Department of Ecology (DOE) Stormwater
Management Manual for the Puget Sound Basin (1992)
b. The Kitsap County Stormwater Management Design Manual (1997)

c. City of Poulsbo standards and ordinances

d. All conditions of approval associated with any clearing and/or grading
permits

e. Recommendations of the geo-technical engineer

15. A preliminary storm drainage report (PSDR) and plan was submitted and
accepted for Poulsbo Place Il in April 2002 and revised in January 2004 with the
Master site plan application. A final drainage report shall include an analysis of
the current proposed drainage design and how it follows the 2004 accepted
design concepts, which satisfies the City Engineer that the design complies with
all City requirements and protects downstream properties and the surrounding
area from damage and any adverse impacts. Appropriate documentation  such
as calculations and manufacturer product specifications should accompany the
updated drainage report.

16. There are some downstream pipe capacity and flow concerns that will need to be
addressed for this project. Projects that have potential to create downstream
flooding cannot be approved without addressing the outstanding issues. The City



has no immediate plans to address these issues, so the applicant may need to

investigate possible corrections in order to allow use of the street drainage pipes.

While the original PSDR supposedly accounted for existing street drain capacity,

with the below identified issues the previous PSDR assumptions may not be valid.

Record drawings are available for some sections of the Jensen conveyance but

field verification would be wise. Joe Walker in the Public Works Department

may be able to give some history of repair attempts for the below situations. Pat

Fuhrer was provided with storm drainage plan sheets for Jensen Way to assist

with flow evaluation.

a) The CB on Jensen in front of the Post Office driveway backs up creating
minor street ‘‘flooding during any sizeable rain events. The Public Works

Department has explored this situation and believes there is a compromised pipe

downstream of this CB. The fact that some of the drain pipes in this vicinity are a

relatively small 12" size likely does not improve matters for adding the increased

flow that Div. 8 would be adding.

b) Ultimate discharge of this pipe system to Liberty Bay happens at an outfall
near the Anderson Parkway gazebo. Formerly a 30" CMP pipe, this has
been reduced to an 18" PVC sleeve section when the CMP collapsed.

This final outfall diameter might also affect the new ultimate capacity
of the Jensen conveyance.

Previous PSDR’s prepared by MAP, Ltd. which were submitted with prior land use and final
construction applications for Poulsbo Place 2, are based upon a vested PSDR entitled “Poulsbo
Place II Preliminary Storm Drainage Report” prepared by Triad Associates dated April 5, 2002,
with a January 16, 2004 revision date.

In 2015, a pre-application was held and City Engineering Staff requested a revised downstream
pipe capacity analysis, as the 2004 Triad PDSR downstream pipe network backwater flow
capacity analysis was not calculated with a submerged outlet at a Mean Higher High Water tidal
event at the outfall at Anderson Parkway. Over the course of several months, City Staff
researched as-built records and performed several dye tests on the downstream pipe network,
particularly below Front Street in Anderson Parkway, to identify the existing pipe network. This
additional information was inputted into a hydraulic model to determine the existing capacity of
the trunk line at a 100-yr., 24 hr. peak stormwater event occurring simultaneously at a MHHW
tide event for the Existing Drainage Basin condition and with the Poulsbo Place 2 Division 8
project on-line.

The existing drainage basin condition analysis shows that one catch basin, located on the east
side of Jensen Avenue and labeled as “J10”, surcharges 1.43 feet (17”°) in the existing condition
and 1.81 feet (22”’) with the PP@ Div. 8 project on-line.

REFERENCES
Poulsbo Place II — Preliminary Storm Drainage Report, TRIAD Associates (TRIAD), issued
April 5, 2002, and revised January 16, 2004.

Anderson Parkway Outfall Capacity — Technical Memorandum, Parametrix (PMX), dated
December 15, 2014.



Storm and Sanitary Analysis (SSA) 2014 SP1, Autodesk, Inc., Version 8.1.62.1, July 17, 2014.
Hydraflow Hydrograph Extension for AutoCAD Civil 3D 2015, Version 10.4, Autodesk Inc.

Relation between various datum planes Location 67 Poulsbo, U.S. Army Corps of Engineers,
website source.

Front Street Reconstruction Storm Drain Plan “As-Built”, Roats Engineering, February 10, 1989.

Jensen Way N.E. Road, Storm and Sanitary Sewer Plan/Profile, Pac-Tech Engineers, Inc.,
December 1991.

DOWNSTREAM ANALYSIS

Pre- and Post-Division 8 drainage sub-basins were identified as shown in the Appendices based
upon previous basin descriptions in the TRIAD PSDR and PMX Outfall Capacity Analysis TM,
and modified based upon LIDAR topographic contour information provided by Kitsap County.

Topographic survey information gathered for the original Poulsbo Place project was used in the
TRIAD PSDR for the downstream stormwater trunkline pipe analysis, but was supplemented for
this analysis after detailed investigative work was performed by City Engineering Staff. As-built
information was found for the Front Street improvements from 1989, which provided additional
critical information that provides better predictions of hydrologic and tidal events and impacts
for this analysis.

The storm trunkline was found to contain an additional 24" concrete pipe inlet to Junction 1 in
Anderson Parkway, that was found to still be “live”. This 24" pipe purportedly goes under the
building and a basement at the southwest corner of Front Street and the entrance to Anderson
Parkway, however the location of the “videoed” catch basin was never found. This basement
floor elevation was measured and found to be essentially the same elevation as a MHHW tide
event of 8.7 ft. NAVD 88 datum.

From this 24" terminus at an assumed J-16 defined in the model, a 12" pipe was found by video
inspection to exist and connect to J-15 and then to J-5. Based upon this new information J-5 was
found to be essentially a “flow-splitter”, and was defined as such in the model. The 18"
trunkline reaches its capacity, then excess water spills into the 12" overflow pipe and drains to J-
1 via the 24" pipe.

Upstream of J-5 (SDMH-7 on the Basin Map), the system in Jensen Way N.E. is found to be
consistent with the Pac-Tech drawings as verified by the ADA topography survey for the
Poulsbo Place 2 project.

In this 2020 update to the PDSR, please note the prior reference to ALC (Assisted Living Center)
in the report are no longer valid for the project as currently proposed. Additionally, a Technical
Memo from the Project Engineer is attached in the Appendices and concludes that an
underground concrete detention vault is more suitable for this project due to the invert elevation
and covering height limitations. Also, a concrete detention vault is thought to be a more
structurally-enhanced feature with it’s proximity to surcharging from adjacent foundations.



A. Existing Basin Conditions
SSA Model inputs and output findings are detailed in the appendices, and summarized below as
follows:

The existing Basin Analysis performed by the SSA Software yielded the results shown in the
appendices, for a 100-yr., 24 hr. peak storm event occurring at a mean higher high tide event of
11.4 MLLW datum (consistent with PMX TM).

Summary:
e All pipes are surcharged below J-10 (SDMH-2 on Basin Maps)
e J-10 is surcharged and would bubble-up 1.43 feet for 16 minutes and flow 5700 gallons
of water along the east side of Jensen Avenue.
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B. Basin with PP2 Div. 8 Project On-Line
A 95% impervious surface coverage was inputted for the PP2 Division 8 proposed site (Note: the
KPUD Fiber Node site developed conditions were also utilized for this analysis).

Summary:
e All pipes surcharged below J-10
e J-10 is surcharged and would bubble-up 1.81 feet for 22 minutes and flow
approximately 15,500 gallons of stormwater along the east side of Jensen Avenue
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C. Staff Question: Which tide level causes no surcharge in the pipe
network?

For the existing condition, we iteratively lowered the tailwater tidal elevation to 7.1 MLLW
datum, and found this tide event had no backwater effect upon the storm pipe trunkline in
Anderson Parkway. However, we found that the storm pipe network above the flowsplitter J-5
remained surcharged up to J-10.
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D. Staff Question: Would a larger outfall pipe eliminate the surcharge of
pipes at a MHHW tidal event?

For this scenario, we upsized the outfall from the current 18" to 24", and then to 30", with the
output shown in the appendices and summarized below.

We found that at a MHHW tide event, the 24" pipe under the building remained surcharged,
however both the larger outfall pipes relieved the surcharge in the pipe system below J-5 flow-

splitter.
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E. Analysis: One pipe upsized, no detention at PP 2 Div 8
For this possible downstream improvement alternative to eliminate the surcharge at J-10, we
upsized the 15" pipe between J-10 and J-9 to 18”. The model still showed an approximately

6" surcharge at J-10.
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F. Analysis:

One pipe upsize, CMP Pipe replaced, no PP@ Div 8 Detention

Another potential downstream scenario was analyzed whereby the 18" CMP (n=0.022) between
J-9 and J-8 was modeled as an 18" pipe with a smoother friction factor of n=0.011. This
improvement, together with the 18" pipe enlargement from J-10 eliminated the surcharge at J-10
but caused a surcharge at J-8 of 1.11 ft., along the curb line in west side of Jensen by the Old

City Hall building.
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Analysis: One pipe upsize and PP2 Div 8 with detention

This alternative was analyzed to determine how much on-site detention would be required at the
PP2 Div 8 site with the one pipe upsize to 18" below J-10. The SSA model showed no surcharge
at J-10 when the flow was restricted to 1.04 cfs from the PP2 Div 8 site.

Using the hydraflow hydrograph extension software and performing level-pool routing, we found
that 228 lineal feet of 60" diameter underground pipe would be needed to restrict the 100-yr. 24
hr. peak flow from the PP2 Div 8 site to 1.04 cfs.
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H. Analysis: One pipe upgrade, PP@ Div 8 with detention, and 24" outfall

improvement

This analysis was performed to verify if a larger diameter outfall pipe, coupled with the one pipe
enlargement and on-site detention at the ALC site, would reduce the pipe surcharges downstream

of J-10.

This analysis shows that consistent with the analysis done in Part (D), the pipe surcharges in
Anderson Parkway, except for the 24" pipe under the building, are eliminated with the larger
outfall pipe installed. However, even with the PP@ Div 8 site restricting its peak flow to 1.04

cfs, the pipe network is surcharged from J-10 to J-5 flow splitter.
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L. Analysis: No downstream pipe improvements, PP2 Div 8 with detention
and no junction CB rim surcharges

This analysis found that by restricting the flow from the PP2 Division 8 site to 0.67 cfs, no
structure surcharges occur.

Using the hydraflow hydrograph extension software, we find that 280 1If of 72" or 200 If of 98"
diameter pipe will provide the necessary detention volume to restrict the peak flow to 0.67 cfs
from the PP2 DIV 8 Site. However, based upon nearby structural loading concerns from
adjacent foundations, an underground concrete vault 80°x20°x5” deep with 6” of dead storage
was found to meet the necessary volume to restrict the peak flow to 0.67 cfs.
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J. Analysis: PP2 Div 8 with detention, outfall upgrade to 24"
This analysis shows that the pipes are surcharged between J-10 and the flow splitter J-5, even
with a larger outfall pipe installed.

I Autodesk® Storm and & 5 ERETENTION WITH 0 PIPE G2 A0
Fle fdt Yew Jwat Dogn  Anbos  Ouput indow .
15dd @F 4X B¢ 29 . 510 OB<EW /5> [Qica/da TXROL, B vt as,

| m‘b'_ — Fn vien

1§ Ol Tidel Curvan &
Il Estenad etowes B
3 Lna
+ & Conveysrcn ks
i Custom Fipe Geomety.
W v Cion Bestiors

-
i Pure Curves

“TPPZ DN-8 ALC a-Ling.
Wit DETETN 20 N0 o ssTag A,

PP whgaaoss (0.6F fs Rt

1SE)

UPcenos. qm’-pu._}ﬁo e 70 VA =

> 3'—5'
NOGE,




K. Output: Comparison of maximum water surface elevations existing
condition versus basin with PP2 Div 8 detention with Q<0.67 cfs

This graphical analysis shows the SSA Model predicted maximum water levels in the structures
downstream of J-10 in the existing condition (Part A herein) and with the PP2 Division 8 site
with detention and restricting the outflow to 0.67 cfs (Part I herein)

In summary, we find that maximum water levels in all junctions are slightly lower with the flow
restriction of 0.67 cfs and detention provided on-site limiting the post-developed peak flow to
0.67 cfs. No existing downstream flooding risk is increased with this flow restriction installed

on the PP 2 Div § site.
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DETERMINING CONSTRUCTION SITE SEDIMENT DAMAGE POTENTIAL

The following rating system allows objective evaluation of a particular development site's
potential to discharge sediment. Permittees may use the rating system below or develop
alternative process designed to identify site-specific features, which indicate that the site must be
inspected prior to clearing and construction. Any alternative evaluation process must be
documented and provide for equivalent environmental review.

Step 1 is to determine if there is a sediment/erosion sensitive feature downstream of the
development site. If there is such a site downstream complete step two, assessment of hydraulic
nearness. If there is a sediment/erosion sensitive feature and it is hydraulically near the site then
go to step three to determine the construction site sediment transport potential.

STEP 1 - Sediment/Erosion Sensitive Feature Identification

Sediment/erosion sensitive features are areas subject to significant degradation due to the effect
of sediment deposition or erosion. Special protection must be provided to protect them.
Sediment/erosion sensitive features include but are not limited to:

A. Salmonid bearing fresh water streams and their tributaries or freshwater streams that would be
Salmonid bearing if not for anthropogenic barriers;

No

B. Lakes; No

C. Wetlands; No

D. Marine near-shore habitat; Yes

E. Sites containing contaminated soils where erosion could cause dispersal of contaminants;
None known

F. Steep slopes (25% or greater) associated with one of the above features. No

Identify any sediment/erosion sensitive features, and proceed to step two. If there are none the
assessment is complete.

Marine near-shore environment of Liberty Bay, at the outfall of the City storm system.

STEP 2 - Hydraulic Nearness Assessment
Sites are hydraulically near a feature if the pollutant load and peak quantity of runoff from the
site will not be naturally attenuated before entering the feature. The conditions that render a site
hydraulically near to a feature include, but are not limited to, the following:
A. The feature or a buffer to protect the feature is within 200 feet downstream of the site. No
B. Runoff from the site is tight-lined to the feature or flows to the feature through a channel or
ditch. Yes
C. A site is not hydraulically near a feature if one of the following takes place to provide
attenuation before runoff from the site enters the feature:
1. Sheet flow through a vegetated area with dense ground cover (Western Washington
Phase II Municipal Stormwater Permit, January 17,2007  Appendix 7- Determining
Sediment Damage Potential, Page 2 of 3) No.
2. Flow through a wetland not included as a sensitive feature No
3. Flow through a significant shallow or adverse slope, not in a conveyance channel,
between the site and the sensitive feature. No

Identify any of the sediment/erosion sensitive features from step one that are hydraulically near
the site, and proceed to step three. If none of the sediment/erosion sensitive features are
hydraulically near the site the assessment is complete.

Site is hydraulically connected to the marine near-shore habitat, therefore on to Step 3



STEP 3 - Construction Site Sediment Transport Potential

Using the worksheet below, determine the total points for each development site. Assign points
based on the most critical condition that affects 10% or more of the site. If soil testing has been
performed on site, the results should be used to determine the predominant soil type on the site.
Otherwise, soil information should be obtained from the county soil survey to determine
Hydrologic Soil Group (Table of Engineering Index Properties for step 1.D) and Erosion
Potential (Table of Water Features for step 1.E).

When using the county soil survey, the dominant soil type may be in question, particularly when
the site falls on a boundary between two soil types or when one of two soil types may be present
on a site. In this case, the soil type resulting in the most points on the rating system will be
assumed unless site soil tests indicate that another soil type dominates the site. Use the point
score from Step 3 to determine whether the development site has a high potential for sediment
transport off of the site.

Total Score Transport Rating

<100 Low

>100 High
A high transport rating indicates a higher risk that the site will generate sediment contaminated
runoff.

Construction Site Sediment Transport Potential Worksheet

A. Existing slope of site (average, weighted by aerial extent): Points

2% OF 1€8S.cuvieiiieiieieeieee e 0
32250 5
>510%0 et 15
>10-15%0 e 30
] S0 50

B. Site Area to be cleared and/or graded:

<5,000 8q. fteeeeeieeeieeee e 0
5,000 8q. ft. — 1 aCTC€..ccvvveeereeeciieeeieeeeee e 30
>] ACTES.cutieeeiie ettt 50

Quantity of cut and/or fill on site:
<500 cubic yards.........ccceeverrirniieniieieeee e 0

500 - 5,000 cubic yards........cceeeerieeriiennnennen. 5



>5,000 - 10,000 cubic yards.......cc.cceerueererennen. 10
>10,000- 20,000 cubic yards.........cccccveererennne. 25

>20,000 cubic yards.........cceeeverrienieenieenieenenn 40

Runoff potential of predominant soils(Natural Resources Conservation Service):

Hydrologic soil group A........ccccceeviieiienieeins 0
Hydrologic soil group B........cccccceviiininenennne. 10
Hydrologic soil group C..........ccocvvviieniianennne. 20
Hydrologic soil group D........ccccoeviiiiieienen. 40

Erosion Potential of predominant soils(Natural Resource Conservation Service):

GW,GP,SW, SP SO1lS......coeeiiiviiiiiiiiiieeiiieiiinns 0

Dual Classifications(GW-GM,GP-GM,GW-GC, GP-GC,
SW-SM,SW-SC, SP-SM,SP-SC) ......cceeveueee. 10

GM, GC, SM, SC SO0ilS....ccveevuieieiieiiiieeceeeenne, 20

ML, CL, MH, CH SOilS......cccceeeviiiiiiieccieeennne. 40

Surface or Groundwater entering site identified and intercepted:

Y S e s 50
N O et 0
TOTAL POINTS. ..o 170

1 If no surface or groundwater enters site, give 0 points.

Since the rating exceeds 100, this site has a higher degree of risk of sediment transport
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Project Description

Poulsbo Place Division 8
Assisted Living Center
Downstream Stormwater Backwater Analysis

File Name .......... Run 1 Existing Condition with flow split. SPF
Description
Poulsbo Place 2 Div 8
Downstream Existing Conditions
Project Options
.. CFS
Elevation Type Elevation
Hydrology Method Santa Barbara UH
Time of Concentration (TOC) Method ... . User-Defined
Link Routing Method ...................... Hydrodynamic
Enable Overflow Ponding at Nodes NO

Skip Steady State Analysis Time Periods ........

Analysis Options

NO

Start Analysis ON .........ccoveviveieeeeenns Oct 01, 2013 00:00:00
End Analysis On Oct 02, 2013 00:00:00
Start Reporting On .. Oct 01, 2013 00:00:00
Antecedent Dry Days .. 0 days
Runoff (Dry Weather) Time Step . 0 01:00:00 days hh:mm:ss
Runoff (Wet Weather) Time Step 0 00:05:00 days hh:mm:ss
Reporting Time Step .. 000:05:00 days bh:mm:ss
Routing Time Step 30 seconds
Number of Elements
Qty
Rain Gages ..... |
SUDDASINS.......octeeeeeeeeeeeeeb et 10
Nodes 15
Junctions 13
Outfalls 1
Flow Di 1
Inlets .0
Storage Nodes ...........cccouaoeeciaceaeeecniuaas 0
Links 15
Ch I 0
Pipes 15
Pumps 0
Onffices 0
Weirs 0
Outlets 0
Poll 0
LaNd USES ........ccoormmiemiceieieccc et 0
Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain  State County Return Rainfall Rainfall
ID Source ID Type Units Period Depth  Distribution
(years) (inches)
1 Rain Gage-01 Time Series TS-01 Cumulative inches Washington Kitsap 100 4.70 SCS Type IA 24-hr
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Poulsbo Place Division 8

Assisted Living Center
Subbasin Summary Downstream Stormwater Backwater Anaiysis
SN Subbasin Area Impefvious Impervious Pervious Tolal Total Total Peak Time of
ID Area Area Curve Area Curve Rainfall Runoff Runoff Runoff Concentration
Number Number Volume
(ac) (%) (in)  (in) (ac-in) (cfs) (days hh:mm:ss)
1 Sub-03 5.31 79.00 98.00 86.00 469 418 2219 547 0 00:06:00
2 Sub-04 262 87.00 98.00 86.00 489 403 1054 260 0 00:06:00
3 Sub-07 217 73.00 98.00 8600 469 4.1 891 219 0 00:06:00
4 Sub-08 0.90 87.00 98.00 86.00 469 403 363 090 0 00:06:00
5 Sub-09 242 74.00 98.00 86.00 469 412 998 246 0 00:06:00
6 Sub-10 0.59 95.00 98.00 86.00 469 439 2,57 083 0 00:06:00
7 Sub-11 0.27 95.00 98.00 86.00 489 439 118 0.29 0 00:06:00
8 Sub-12 1.18 95.00 88.00 8600 469 439 519 1.28 0 00:06:00
9 Sub-14 0.98 95.00 98.00 86.00 489 439 429 1.05 0 00:08:00
10 sub-2 2.10 21.00 98.00 86.00 489 342 7147 142 0 00:22:30
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Node Summary

Poulsho Place Division 8

Assisted Living Center

Downstream Stormwater Backwater Analysis

SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Timeof  Total Total Time
iD Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Eilevation Attained Depth  Atlained Flooding Volume
Attained Occumrence
() (f) () (ft) (%) (cfs) (M () (ft) (days hhemm) (ac-in) _(min)
1 Jun-01  Junction 3.3 8.68 -3.31 8.68 0.00 21.92 i 0.00 073 0 00:00 0.00 0.00
2 Jun-04 Junction 648 1097 848 1097 0.00 12.40 0.00 147 0 00:00 0.00 0.00
3 Jun-06 Junction 8.73 1799 8.73 17.99 0.00 14.09 0.00 3.54 0 00:00 0.00 0.00
4 Jun-07  Junction 982 18.20 9.82 18.20 0.00 11.79 0.00 228 0 00:00 0.00 0.00
5 Jun-08  Junction 11.34 18.22 11.34 18.22 0.00 11.51 0.00 094 0 00:00 0.00 0.00
6 Jun-09 Junction 14.27 21.03 14.27 2103 0.00 11.51 0.00 1.01 0 00:00 0.00 0.00
7 Jun-10  Junction 1434 2161 14.34 21.81 0.00 10.33 0.00 0.00 0 08:00 0.21 18.00
8 Jun-11  Junction 27.16 33.84 27.16 3384 0.00 944 0.00 573 0 00:00 0.00 0.00
9 Jun-12  Junction 3208 44 85 32.09 44 85 0.00 685 0.00 11.94 0 00:00 0.00 0.00
10 Jun-13  Junction 3255 45.00 32.55 45,00 0.00 142 0.00 12.03 0 00:00 0.00 0.00
11 Jun-14  Junction 38.81 4911 38.81 4911 0.00 142 0.00 8.88 0 00:00 0.00 0.00
12 Jun-15  Junction 8.90 15.15 8.90 1515 000 474 0.00 428 0 00:00 0.00 0.00
13 Jun-16  Junction 204 11.00 2.04 11.00 0.00 9.59 8.13 0.00 287 0 00:00 0.00 0.00
14 Out-01  Outfall -7.10 21892 485
15 Jun-05 Flow Diversions 795 15.30 7.95 0.00 1536 11.92 0.00 0.00
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Link Summary

SN Element Element From To (Oulef) Length

Poulsbo Place Division 8

Assisted Living Center

Downstream Stormwater Backwater Analysis

Inlet  Outlet Average Diameteror Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported

D Type  (inlet) Node Invet Invert Slope  Height Roughness Flow  Capacty DesignFlow Velocty  Depth  Depth/ Surcharged Condition
Node Elevation Elevation Ratio Total Depth
Ratio
(L N () {in} (ch) ()] (fisec) ] {in}
{Lnk0! Pipe  Jun-14 Jund3 29362 3991 3355 24700 15000 00120 142 1030 0.44 578 032 0.25 0.00 Calculated
2Link02 Pipe  Junf3 Jun12 3802 3255 3209 12100 15000  0.0120 142 10 0.18 270 0.62 0.50 0.00 Calculated
3Lnk03 Pipe  Jund2 Junf1 25855 3200 2746 19100 15000  0.0120 685 9.66 0.1 197 049 0.1 0.00 Calculated
4 Link04 Ppe  Junf1 Jun10 27757 2746 1543 43300 15000 00120 944 1457 0.85 9.78 110 0.88 0.00 Calculated
S5Lnk05 Pipe  Jun-10 Jun-09 3780 1434 1443 05500 15000 00120 954 n 7 .18 125 100 30.00 SURCHARGED
6Lnk06 Ppe  Jun09 Jun08 6107 1427 1133 48100 18000  0.0220 1151 1360 0.85 7.00 150 100 2900 SURCHARGED
70lnk07 Ppe  Jun08 Jun07 1581 1134 989 94700  18.000  0.0220 11.53 18.80 0.61 6.53 150 100 34.00 SURCHARGED
Blnk08 Ppe Jun07 Jun06 6261 962 906 09000 18000  0.0110 1181 11.75 1.01 6.66 150 100 39.00 SURCHARGED
9Link09 Pipe  Jun06 Jun05 11281 873 7.5 06900 18000  0.0110 14.09 10.32 1.36 97 150 100 41.00 SURCHARGED
10Link-10 Pipe  Jun05 Jun-04 16920 795  6.56 06200  18.000  0.0110 11.37 1125 10 6.47 150 100 32.00 SURCHARGED
1 Llnk41 Ppe  Jun04 Jun01 10045 648 373 27400  18.000  0.0110 12.40 2054 0.60 102 150 100 34.00 SURCHARGED
12Link-12 Pipe  Jun01 Out0! 13685 331 710 27700 16000  0.0110 21.92 2066 106 1240 150 100  1440.00 SURCHARGED
13Lnk43 Pipe  Jun05 Jun15 5757 943 936 04200 12000  0.0110 4.4 147 282 534 1.00 100 18.00 SURCHARGED
{4Link-14 Pipe  Jun-15 Jun16 14784 890 204 46400 12000 00120 464 8.3 0.56 59 1.00 100 21.00 SURCHARGED
15Lnk45 Ppe  Jun-16 Jun01 11981 204  -305 42500 24000 0.0220 959 2155 0.35 3.56 200 100 1438.00 SURCHARGED

Page 4 of 8



Pouisbo Piace Division 8

Assisted Living Center

Junction Input Downstream Stormwater Backwater Anaiysis
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum
1D Elevetion (Max) (Max) Water Water Elevetion Depth  Area Pipe
Elevation Offset Elevation Depth Cover
(R) (f) () M/ (f) (f) [{iv] (in)
1 Jun-01 -3.31 8.68 11.99 -3.31  0.00 8.68 0.00 0.00 0.00
2 Jun-04 8.48 10.97 4.49 848 0.00 10.97 0.00 0.00 0.00
3 Jun-06 8.73 17.99 9.26 873 0.00 17.99 0.00 0.00 0.00
4 Jun-07 9.82 18.20 8.38 9.82 0.00 18.20 0.00 0.00 0.00
5 Jun-08 11.34 18.22 8.88 11.34 0.00 18.22 0.00 0.00 0.00
8 Jun-09 14.27 21.03 6.76 1427 0.00 21.03 0.00 0.00 0.00
7 Jun-10 14.34 21.81 7.27 1434 0.00 2181 0.00 0.00 0.00
8 Jun-11 2718 33.84 6.68 2716 0.00 33.84 0.00 0.00 0.00
9 Jun-12 32.09 44 85 12.78 3209 0.00 4485 0.00 0.00 0.00
10 Jun-13 32.55 45.00 1245 3255 0.00 45.00 0.00 0.00 0.00
11 Jun-14 38.81 49.11 10.30 3881 0.00 4911 0.00 0.00 0.00
12 Jun-15 8.90 15.15 6.25 890 0.00 15.15 0.00 0.00 0.00
13 Jun-18 204 11.00 8.96 204 0.00 11.00 0.00 0.00 0.00
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Junction Results

Poulsbo Place Division 8

Assisted Living Center
Downstream Stormwater Backwater Analysis

SN Eiement Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Timeof  Total Total Time
ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded

Inflow Attained Aftained Depth  Altained Attained Aftained  Occurrence Flooding Volume

Atlained Occurrence

(cfs)  (cfs) (ft) (ft) () (ft) (f) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)
1Jun-01 2192 000 7.95 11.28 0.00 0.73 482 8.13 0 07:55 0 00:00 0.00 0.00
2 Jun-04 1240 1.05 9.80 3.32 0.00 117 6.89 0.41 0 07:55 0 00:00 0.00 0.00
3 Jun-06 1409 246 14.45 572 0.00 3.54 9.36 0.63 0 07:55 0 00:00 0.00 0.00
4 Jun-07 1179 029 15.92 6.10 0.00 228 10.37 0.55 0 07:55 0 00:00 0.00 0.00
5 Jun-08 1151 0.00 17.28 594 0.00 0.94 11.77 043 0 07:55 0 00:00 0.00 0.00
6 Jun-09 1151 219 20.02 575 0.00 1.01 14.73 0.46 0 07:55 0 00:00 0.00 0.00
7 Jun-10 1033 0.90 21.81 7.27 0.00 0.00 15.06 0.72 0 07:49 0 08:00 0.21 16.00
8 Jun-11 944 260 28.11 0.95 0.00 5.73 27.45 0.29 0 08:00 0 00:00 0.00 0.00
9 Jun-12 885 546 3291 0.82 0.00 11.94 3240 0.31 0 08:00 0 00:00 0.00 0.00
10 Jun-13 142 0.00 32.97 0.42 0.00 12.03 32.72 0.17 0 08:00 0 00:00 0.00 0.00
11 Jun-14 142 142 40.23 1.42 0.00 8.88 40.05 1.24 0 08:06 0 00:00 0.00 0.00
12 Jun-15 474 063 10.87 1.97 0.00 428 8.99 0.09 0 07:55 0 00:00 0.00 0.00
13 Jun-18 959 0.00 8.13 6.09 0.00 287 483 279 0 07:55 0 00:00 0.00 0.00
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Poulsbo Place Division 8
Assisted Living Center

Pipe Input Downstream Stormwater Backwater Analysis
SN Element Length Inlet  Inlat Oullet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additicnal Initial Flap  No. of
ID Invert Invert Invert Invert Drop  Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevalion Offset Height
() | __ (@ G O (1) I ) (in) __(in) (cfs)

1 Link-01 293.62 3991 1.10 3355 1.00 6.36 21700 CIRCULAR 15.000 15.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
2 Link-02 36.02 3255 0.00 3209 000 046 1.2100 CIRCULAR 15.000 15.000 00120 0.5000 0.6000 0.0000 0.00 No 1
3 Link-03 258.55 3209 0.00 2716 000 493 1.9100 CIRCULAR 15.000 15.000 00120 0.5000 0.5000 0.0000 0.00 No 1
4 Link-04 277.57 27.16 0.00 15613 0.79 12.03 4.3300 CIRCULAR 15.000 15.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
5 Link-05 37.89 1434 000 1413 -0.14 021 0.5500 CIRCULAR 15.000 15.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
6 Link-06  61.07 1427 0.00 1133 -0.01 294 48100 CIRCULAR 18.000 18.000 0.0220 0.5000 0.6000 0.0000 0.00 No 1
7 Link-07 15.81 11.34 000 989 007 145 9.1700 CIRCULAR 18.000 18.000 0.0220 0.5000 0.6000 0.0000 0.00 No 1
8 link-08 82.81 982 0.00 9.08 035 0.74 0.8000 CIRCULAR 18.000 18.000 0.0110 0.5000 0.6000 0.0000 0.00 No 1
9 Link-09 112.81 873 0.00 795 000 078 0.6900 CIRCULAR 18.000 18.000 0.0110 0.5000 0.6000 0.0000 0.00 No 1
10 Link-10  169.20 795 0.00 858 008 1.39 0.8200 CIRCULAR 18.000 18.000 0.0110 0.5000 0.6000 0.0000 0.00 No 1
11 Link-11 10045 848 0.00 373 704 275 27400 CIRCULAR 18.000 18.000 0.0110 0.5000 0.6000 0.0000 0.00 No 1
12 Link-12 136.85 -3.31 0.00 -710 0.00 379 2.7700 CIRCULAR 18.000 18.000 0.0110 0.5000 0.0000 0.0000 0.00 No 1
13 Link-13 5757 943 148 936 046 0.07 0.1200 CIRCULAR 12.000 12.000 0.0110 0.5000 0.6000 0.0000 0.00 No 1
14 Link-14 147.94 890 0.00 204 000 686 4.6400 CIRCULAR 12.000 12.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
15 Link-15  119.81 2.04 000 -3.05 0.26 5.09 4.2500 CIRCULAR 24.000 24.000 0.0220  0.5000 0.5000 0.0000 0.00 No 1
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Pipe Results

SN Element Peak

Poulsbo Place Division 8
Assisted Living Center
Downstream Stormwater Backwater Analysis

Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Deslgn Flow  Velocity Time Depth Depth/ Surcharged Number Condilion
Occurrence Ratio Total Depth
Ratio
(cfs) (days hhmm) (cfs) (fl'sec) (min) (fty (min)
1 Link-01 1.42 0 08:06 10.30 0.14 578 085 0.32 0.25 0.00 Calculated
2 Link-02  1.42 0 08:06 7.70 0.18 270 0.23 0.62 0.50 0.00 Calculated
3 Link-03 685 0 08.00 9.66 0.71 797 054 0.89 0.71 0.00 Calculated
4 Link-04 944 0 08:00 14.57 0.65 978 047 1.10 0.88 0.00 Calculated
5 Link-05  9.54 0 08:04 3.01 317 7.78 0.08 1.25 1.00 30.00 SURCHARGED
6 Link-06  11.51 0 08:04 13.60 0.85 7.00 0.15 1.50 1.00 29.00 SURCHARGED
7 Link-07 11.53 0 08:05 18.80 0.61 6.53 0.04 1.50 1.00 34.00 SURCHARGED
8 link-08  11.81 0 08.05 11.75 1.01 6.68 0.21 1.50 1.00 39.00 SURCHARGED
9 Link-09 14.09 0 08:00 1032 1.36 797 024 1.50 1.00 41.00 SURCHARGED
10 Link-10 11.37 0 07:41 11.25 1.01 647 044 1.50 1.00 32.00 SURCHARGED
11 Link-11  12.40 0 07:55 20.54 0.60 7.02 024 1.50 1.00 34.00 SURCHARGED
12 Link-12  21.92 0 00:.00 20.66 1.06 1240 0.18 1.50 1.00 1440.00 SURCHARGED
13 Link-13  4.14 0 07:48 1.47 282 534 0.18 1.00 1.00 18.00 SURCHARGED
14 Link-14  4.64 0 07:55 8.31 0.56 591 042 1.00 1.00 21.00 SURCHARGED
15 Link-15  9.59 0 00:01 27.55 0.35 356 0.56 2.00 1.00 1436.00 SURCHARGED
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APPENDIX B
BASIN WITH PP2 DIV. 8 ALC ON-LINE




Project Description

File Name

Description ........cc.eceveernen-

Project Options

Poulsbo Place Division 8

Assisted Living Center

Downstream Stormwater Backwater Analysis

Run 2 with PP2 ALC on-line with flow splitter.SPF
Poulsbo Place 2 Div 8

Downstream Existing Conditions

Flow Unils CFS
Elevation Type Elevation
Hydrology Method ..........................

Time of Concentration (TOC) Method .
Link Routing Method ............cccueee...
Enable Overflow Ponding at Nodes .

Skip Steady State Analysis Time Periods

Analysis Options

Start Analysis ON ........cco.comviivnnicinnncicn

End Analysis On

Start Reporting On ........ccccovvevenvvncicnininens

Antecedent Dry Days
Runoff (Dry Weather) Time Step .
Runoff (Wet Weather) Time Step
Reporting Time Step
Rouling Time Step

Number of Elements

Rain Gages ..
Subbasins......
Nodes

Junctions ..

Inlets

Storage Nodes ....
Links...

Land Uses

Rainfall Details

SN Rain Gage Data
D Source 1D

Data Source

Santa Barbara UH

.. User-Defined
. Hydrodynamic

NO
NO

Oct 01, 2013 00:00:00
Oct 02, 2013 00:00:00
Oct 01, 2013 00:00:00

. 0 days
001:00:00 days hh:mm:ss
0 00:05:00 days hhimm:ss

0 00:05:00 days hh:mm:ss

. 30 seconds

Rainfall Rain  State
Type Units

County Retum Rainfall Rainfall
Period Depth  Distribution
(years) (Inches)

1 Rain Gage-01 Time Series TS-01

Cumulative inches Washington Kitsap 100

Page 1 of 8
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Poulsbo Place Division 8

Assisted Living Center
Subbasin Summary Downstream Stormwater Backwater Analysis
SN Subbasin Area Impervibus Impervious Pervious Total Tolal Tolal Peak Time of
ID Area Area Curve Area Curve Reinfall Runoff Runoff Runoff Concentration
Number  Number Volume
(ac) (%) {im)  (in) (acin) (cfs) (dayshhimim:ss)
1 Sub-03 4.78 87.00 98.00 86.00 469 429 2048 504 0 00:06:00
2 Sub-04 282 87.00 98.00 86.00 469 403 1054 260 0 00:06:00
3 Sub07 217 73.00 98.00 86.00 469 411 891 219 0 00:06:00
4 Sub-08  0.90 87.00 98.00 86.00 469 403 363 090 0 00:06:00
5 Sub-09 242 74.00 98.00 8600 469 412 998 246 0 00:06:00
6 Sub-10  0.59 95.00 98.00 8600 469 439 257 083 0 00:06:00
7 Sub-11 027 95.00 98.00 86.00 4.69 439 1.18 029 0 00:06:00
8 Sub-12  1.18 95.00 98.00 8600 469 439 519 128 0 00:06:00
9 Sub-14 098 95.00 98.00 86.00 469 439 429 105 0 00:06:00
10 sub-2 282 95.00 98.00 8600 4.69 439 1151 283 0 00:06:00
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Node Summary

Poulsbo Piace Division 8
Assisted Living Center
Downstream Stormwater Backwater Analysis

SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Timeof  Total Total Time
ID Type Elevation (Max) Waler Elavation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth  Attained Flooding Volume
Attained Occurrence
(L)) (f) (ft) 1)) ({7 _(cfs) (ft) ®) (f) (days hh:mm) (ac-in) (min)
1 Jun-01  Junction -3.31 6.68 -3.31 6.68 0.00 21.03 7.95 0.00 073 0 00:00 0.00 0.00
2 Jun-04  Junction 6.48 10.97 6.48 10.97 0.00 12.39 9.79 0.00 1.18 0 00:00 0.00 0.00
3 Jun-06 Junction 6.73 17.99 6.73 17.99 0.00 14.10 1444 0.00 3.55 0 00:00 0.00 0.00
4 Jun-07  Junction 9.62 18.20 9.82 18.20 0.00 11.92 1591 0.00 2.29 0 00:00 0.00 0.00
5 Jun-08  Junction 11.34 18.22 11.34 16.22 0.00 11.72 17.27 0.00 0.95 0 00:00 0.00 0.00
6 Jun-09 Junction 1427 21.03 14.27 21.03 0.00 11.76 20.01 0.00 1.02 0 00:00 0.00 0.00
7 Jun-10  Junction 14.34 21.61 14.34 2161 0.00 11.36 21.61 0.00 0.00 0 07:57 0.55 21.00
6 Jun-11  Junction 27.16 33.84 27.16 33.84 0.00 1047 28.27 0.00 557 0 00:00 0.00 0.00
9 Jun-12  Junction 32.09 4485 32.09 44 85 0.00 7.86 33.00 0.00 11.85 0 00:00 0.00 0.00
10 Jun-13  Junction 32.55 45.00 32.55 45.00 0.00 283 33.26 0.00 11.74 0 00:00 0.00 0.00
11 Jun-14  Junction 38.81 49.11 38.61 4911 0.00 283 40.38 0.00 6.73 0 00:00 0.00 0.00
12 Jun-15  Junction 6.90 15.15 6.90 15.156 0.00 475 10.86 0.00 4.29 0 00:00 0.00 0.00
13 Jun-16  Junction 204 11,00 2.04 11.00 0.00 9.18 6.13 0.00 287 0 00:00 0.00 0.00
14 Out-01  Outfall -7.10 21.03 485
15 Jun-05 Flow Diversions 795 15.30 795 0.00 15.36 11.80 0.00 0.00
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Poulsbo Place Division 8

Assisted Living Center
Link Summary Downstream Stormwater Backwater Analysis
SN Hement Element From To (Oulet) Length  Inlet  Oullet Average Diameteror Manning's Peak Design Flow Peak Flow/ Peak Flow PeakFlow PeakFlow Total Time Reported
D Type  (Inlet) Node Ivet Invet Slope  Height Roughness Flow  Capacty DesignFlow Velodty  Depth  Depth/ Surcharged Condition
Node Blevation Elevation Ratio Total Depth
Ratio
M ® @ (s {in (chs) (cfs) {fisec) {f) (min)

1Link01 Ppe  Jon14 und3 29362 3091 3355 24700 15000 00120 283 1030 021 695 046 037 0.00 Calcufated

20ink02 Ppe  Jun3 Jun12 3802 3255 3209 12100 15000 0.0120 283 110 0.37 3.3 0.81 0.65 0.00 Catcutated

3lnk03 Pipe  Junf2 Juni1 25855 3209 27.46 19100 15000 00120 7.87 9.66 0.81 82 1.0 0.81 0.00 Calculated

4Link04 Ppe  Junil Jun10 27757 2746 1543 43300 15000  0.0120 1046 1457 0.12 9.8 118 0.94 0.00 Calculated
5Lnk05 Pipe  Junf0 Jun09 3789 1434 1413 05500 15000 0.0120 9.78 301 3% 197 125 100 33.00 SURCHARGED
6 Lnk06 Ppe Jun09 un08 6107 1427 1135 47800 18000  0.0220 11.72 1357 0.86 1.0 150 1.00 32.00 SURCHARGED
Tlnkd7 Pipe  Jun08 Jun07 1581 1134 0.89 94700 13000  0.0220 11.66 18.80 062 6.60 1.50 1.00 37.00 SURCHARGED
Blnk08 Ppe Jun07 Jun06 8261 982 908 09000 18000  0.0110 11.90 11.15 1.0 6.13 150 100 41.00 SURCHARGED
9Link09 Ppe  Jun06 Jun05 11281 873 795 06900 18000  0.0110 14.09 1032 137 197 150 1.00 42.00 SURCHARGED
10Link10 Ppe  Jun05 Jun04 16920 795 656 08200 13000  0.0110 1.4 125 10 6.52 150 1.00 35.00 SURCHARGED
11 Lnk11 Ppe  JunO4 Jund1 10045 648 373 27400 18000  0.0110 12.39 2054 060 mn 150 1.00 36.00 SURCHARGED
12Link12 Ppe  Jun01 Oub01 13685 331 -710 27700 18000  0.0110 21.03 2066 102 1200 150 100 144000 SURCHARGED
13Lnk13 Pipe  Jun-05 Jun15 5643 943 936 04200 12000 00110 413 149 281 542 1.00 1.00 22.00 SURCHARGED
14 Link14 Pipe  Jun15 Jun16 14679 690 204 46700 12000 00120 465 834 056 592 1.00 1.00 24.00 SURCHARGED
15Link15 Ppe  Jun-16 Jun01 11984 204 305 42500 24000 0.0220 9.6 2155 033 357 200 100  1439.00 SURCHARGED
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Poulsbo Piace Division 8

Asslsted Living Center

Junction Input Downstream Stormwater Backwater Analysis
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum
ID Elevation (Max) {(Max) Water Water Elevation Depth  Area Pipe
Elevation Offset Elevation Depth Cover
() ®) (ft) ® @ (®) (3] (ft9) (in)
1 Jun-01 -3.31 8.68 11.99 -331 0.00 6.68 0.00 0.00 0.00
2 Jun-04 6.48 1097 449 648 0.00 1097 0.00 0.00 0.00
3 Jun-06 873 17.99 9.26 873 000 17.99 0.00 0.00 0.00
4 Jun-07 9.82 18.20 6.38 982 0.00 16.20 0.00 0.00 0.00
5 Jun-08 11.34 18.22 6.88 1134 0.00 16.22 0.00 0.00 0.00
6 Jun-09 14.27 21.03 6.76 14.27 0.00 21.03 0.00 0.00 0.00
7 Jun-10 1434 2181 7.27 1434 000 2161 0.00 0.00 0.00
6 Jun-11 27.16 33.84 6.68 27.16 0.00 33.84 0.00 0.00 0.00
9 Jun-12 32.09 44 85 12.76 3209 0.00 44.85 0.00 0.00 0.00
10 Jun-13 32.55 45.00 12.45 3255 0.00 45.00 0.00 0.00 0.00
11 Jun-14 38.81 4911 10.30 38.81 0.00 49.11 0.00 0.00 0.00
12 Jun-15 8.90 1515 6.25 880 0.00 16.15 0.00 0.00 0.00
13 Jun-16 204 11.00 6.96 2.04 000 11.00 0.00 0.00 0.00
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Junction Results

Poulsbo Place Division 8

Assisted Living Center
Downstream Stormwater Backwater Analysis

SN Elemant Peak Peak Max HGL Max HGL Meax Min Average HGL Average HGL Time of Timeof  Tolal Total Time
iD Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Fiooded

Inflow Altained Alttained Depth  Atlained Attained Attained  Occuirence Flooding Volume

Attained Qccurrence

(cfs)  (cfs) (ft) (ft) (f) (ft) (i) (ft) (days hh:mm) (days hh:mm) (ac-in) (min)
1Jun01 2103 0.00 795 11.26 0.00 073 485 6.16 0 07:58 0 00:00 0.00 0.00
2 Jun-04 1239 1.05 9.79 3.31 0.00 1.18 6.91 043 0 07:58 0 00:00 0.00 0.00
3 Jun06 1410 246 14.44 571 0.00 3.55 9.39 0.66 0 07:59 0 00:00 0.00 0.00
4 Jun07 1192 0.29 15.91 6.09 0.00 229 1042 0.60 0 07:59 0' 00:00 0.00 0.00
5Jun08 1172 0.00 17.27 593 0.00 0.95 11.83 049 0 07:59 0 00:00 0.00 0.00
6 Jun09 1176 219 20.01 574 0.00 1.02 14.76 0.51 0 07:59 0 00:00 0.00 0.00
7Jdun-10 1135 090 2161 727 0.00 0.00 15.11 077 0 07:46 0 07:57 0.55 21.00
6 Jun-11 1047 260 26.27 1.1 0.00 557 27.45 0.29 0 07:57 0 00:00 0.00 0.00
9 Jun-12 786 504 33.00 0.91 0.00 1185 32.40 0.31 0 07:54 0 00:00 0.00 0.00
10 Jun-13 283 0.0 33.26 0.71 0.00 1.74 32.77 0.22 0 07:55 0 00:00 0.00 0.00
11 Jun-14 283 283 40.38 1.57 0.00 8.73 40.05 1.24 0 07:55 0 00:00 0.00 0.00
12 Jun-15 475 083 10.86 1.96 0.00 429 9.00 0.10 0 07:58 0 00:00 0.00 0.00
13 Jun-16 916 0.00 8.13 6.09 0.00 287 485 261 0 07:59 0 00:00 0.00 0.00
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Poulsbo Piace Division 8
Assisted Living Center

Pipe Input Downstream Stormwater Backwater Anaiysis
SN Element Length Inlet Inlet  Qutlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap  No. of
ID Invert Invert Invert Invert Drop  Slope Shape Diameter or Width Roughness Losses  Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height
(fty fy (0 (ft) ) () (%) (in) (in) (cfs)

1 Link-01 293.62 3991 1.10 3355 1.00 836 2.1700 CIRCULAR 15.000 15.000 0.0120 0.5000 0.6000 0,0000 0.00 No 1
2 Link-02 38.02 3255 0.00 3209 0.00 046 1.2100 CIRCULAR 15.000 15.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
3 Link-03  258.55 3209 0.00 2718 000 493 1.9100 CIRCULAR 15.000 15.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
4 Link-04 277.57 2718 0.00 15.13 079 1203 4.3300 CIRCULAR 15.000 15.000 00120 0.5000 0.6000 0.0000 0.00 No 1
5 Link-05 37.89 1434 0.00 1413 -014 021 0.5500 CIRCULAR 15.000 15.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
6 Link-06 61.07 1427 0.00 1135 0.01 292 47800 CIRCULAR 18.000 18.000 00220 0.5000 0.6000 0.0000 0.00 No 1
7 Link-07 15.81 11.34 0.00 989 007 145 9.1700 CIRCULAR 18.000 18.000 0.0220 0.5000 0.8000 0.0000 0.00 No 1
8 link-08 82.61 982 0.00 9.08 035 0.74 0.9000 CIRCULAR 18.000 18.000 0.0110 0.5000 0.6000 0.0000 0.00 No 1
9 Link-09 112.81 873 0.00 795 000 0.78 0.6900 CIRCULAR 18.000 18.000 0.0110  0.5000 0.6000 0.0000 0.00 No 1
10 Link-10 169.20 795 0.00 656 008 1.39 0.8200 CIRCULAR 18.000 18.000 0.0110 0.5000 0.6000 0.0000 0.00 No 1
11 Link-11 10045 848 0.00 373 704 275 27400 CIRCULAR 18.000 18.000 0.0110 0.5000 0.6000 0.0000 0.00 No 1
12 Link-12 136.85 -331 000 -7.10 000 3.79 27700 CIRCULAR 18.000 18.000 0.0110  0.5000 0.0000 0.0000 0.00 No 1
13 Link-13 56.13 943 148 936 046 0.07 0.1200 CIRCULAR 12.000 12.000 00110 0.5000 0.8000 0.0000 0.00 No 1
14 Link-14 148.79 890 0.00 204 000 686 4.8700 CIRCULAR 12.000 12.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
15 Link-15 119.84 204 0.00 -305 0.26 5.09 4.2500 CIRCULAR 24.000 24.000 0.0220 0.5000 0.5000 0.0000 0.00 No 1
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Poulsbo Place Division 8
Assisted Living Center

Pipe Results Downstream Stormwater Backwater Analysis
SN Element Peak Time of Design Flow Peek Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcherged Number Condition
Occurrence Retio Total Depth
Retio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) {f) (min)

1 Lnk-01 283 0 07:55 10.30 0.27 895 0.70 0.46 0.37 0.00 Calculated

2 Link-02 283 0 07:55 7.70 0.37 336 0.19 0.81 0.65 0.00 Calculeted

3 Link-03 787 0 07:55 9.66 0.81 822 052 1.01 081 0.00 Calculated

4 Link-04 1046 0 07:57 14.57 072 978 047 1.18 0.94 0.00 Calculated

5Link-05 9.78 0 07:46 3.01 3.25 797 0.08 125 1.00 33.00 SURCHARGED

8 Link-06 11.72 0 07:48 13.57 0.86 705 0.14 1.50 1.00 32.00 SURCHARGED

7 Link-07 11.66 0 07:46 18.80 0.62 6.60 0.04 1.50 1.00 37.00 SURCHARGED

8Iink-08 11.90 0 08:07 11.75 1.01 873 0.20 1.50 1.00 41.00 SURCHARGED

9 Link-09 14.09 0 08:00 10.32 1.37 797 024 1.50 1.00 42.00 SURCHARGED
10 Link-10  11.41 0 07:40 11.25 1.01 6.52 043 1.50 1.00 35.00 SURCHARGED
11 Link-11 1239 0 07:58 20.54 0.60 7.01 024 1.50 1.00 36.00 SURCHARGED
12 Link-12  21.03 0 00:00 20.86 1.02 1200 0.19 1.50 1.00 1440.00 SURCHARGED
13 Link-13 418 0 0746 1.49 2.8t 542 0.17 1.00 1.00 22.00 SURCHARGED
14 Link-14 465 0 07:58 8.34 0.56 592 041 1.00 1.00 24.00 SURCHARGED
15 Link-15  9.16 0 00:01 27.55 0.33 3.57 0.56 2.00 1.00 1439.00 SURCHARGED
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APPENDIX C
STAFF QUESTION: WHICH TIDE LEVEL
CAUSES NO SURCHARGE IN THE PIPE
NETWORK?




Poulsbo Place Division 8

. Assisted Living Center
Project Description Downstream Stormwater Backwater Analysis
File Name ........ What tide causes surcharge et J-8.SPF
Descriptlon .o mssmgimimmssmss st posaais
Poulsbo Place 2 Div 8
Downstream Existing Conditions
Project Options
Flow Unlts ...... CFs
Elevation Type Elevation
Hydrology Method Santa Barbara UH
Time of Concentration (TOC) Method ............. User-Defined
Link Routing Method Hydrody i

Enable Overflow Ponding at Nodes ..... ... NO
Skip Steady State Analysis Time Periods ........ NO

Analysis Options
Start Analysis On Oct 01, 2013 00:00:00
End Analysis On Oct 02, 2013 00:00:00
Start Reporting On ......... Oct 01, 2013 00:00:00
Antecedent Dry Days ..... .0 days
Runoff (Dry Weather) Time Step . .. 001:00:00 days hh:rmm:ss
Runoff (Wet Weather) Time Step days hh:mm:ss
Reporting Time Step days hhomm:ss
Routing Time Step seconds
Number of Elements
Qty
Rain Gages 1
Subbasl 10
Nodes. 15
Juncti : 13
Outfalls 1
FIow DIVErsions .............cceoveavenesessene 1
Inlets 0
Storage Nodes ..............ccooenneeccnencenicns 0
Links. ... 18
Ch k 0
Pipes 15
Pumps 0
Orifices 0
Weirs 0
Outlets 0
Pollutants 0
Land Uses 0
Rainfall Details
SN Rein Gage Deta Deta Source Rainfall Rain  State County Return Rainfall Relnfall
ID Source ID Type Units Period Depth Disfribution
(years) (inches)
1 Rain Gage-01 Time Series TS-01 Cumulative inches Washington Kitsap 100 4.70 SCS Type IA 24-hr
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Pouisbo Place Division 8

Assisted Living Center
Subbasin Summary Downstream Stormwater Backwater Analysis
SN Subbasin Area Impervious Impervious Pervious Total Total Total Peak Time of
ID Area Area Curve Area Curve Rainfall Runoff Runoff Runoff Concentration
Number Number Volume
_ (ag) (%) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1 Sub-03 531 79.00 98.00 86.00 469 418 2219 547 0 00:08:00
2 Sub-04 262 67.00 98.00 86.00 469 403 1054 280 0 00:06:00
3 Sub-07 217 73.00 98.00 86.00 489 411 891 219 0 00:08:00
4 Sub-08 0.90 67.00 98.00 8600 469 403 363 090 0 00:06:00
§ Sub-09 242 74.00 98.00 86.00 469 412 998 246 0 00:06:00
8 Sub-10 0.59 95.00 98.00 86.00 469 439 257 063 0 00:06:00
7 Sub-11 0.27 95.00 98.00 86.00 469 439 118 0.29 0 00:06:00
8 Sub-12 1.18 95.00 98.00 86.00 469 4.39 519 1.28 0 00:06:00
9 Sub-14 098 95.00 98.00 86.00 469 439 429 1.05 0 00:06:00
10 sub-2 2.10 21.00 98.00 86.00 489 342 717 142 0 00:22:30
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Node Summary

Poulsbo Piace Division 8

Assisted Living Center

Downstream Stormwater Backwater Analysis

SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Timeof  Total Total Time
D Type Elevation {(Max) Waler Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth  Attalned Flooding Volume
Attained Occurrence
() (ft) (ft) ) () (cfs) () (L) () (days hh:mm) (ac-in) (min)
1 Jun-01  Junction -3.31 8.68 -3.31 8.68 0.00 17.71 3.91 0.00 4.77 0 00:00 0.00 0.00
2 Jun-04  Junction 6.48 1097 6.48 10.97 0.00 14.22 7.7 0.00 3.22 0 00:00 0.00 0.00
3 Jun-06 Junction 8.73 17.99 8.73 17.99 0.00 14.76 13.54 0.00 4.45 0 00:00 0.00 0.00
4 Jun-07 Junction 9.62 18.20 9.82 18.20 0.00 12.32 15.17 0.00 3.03 0 00:00 0.00 0.00
5 Jun-08 Junction 11.34 18.22 11.34 18.22 0.00 12.03 16.70 0.00 1.52 0 00:00 0.00 0.00
8 Jun-09 Junction 14.27 21.03 14.27 21.03 0.00 12.04 19.77 0.00 1.28 0 00:00 0.00 0.00
7 Jun-10  Junction 1434 2181 14.34 21.61 0.00 10.33 21.61 0.00 0.00 0 08:00 0.06 10.00
8 Jun-11  Junction 27.16 33.84 27.16 33.84 0.00 944 28.11 0.00 573 0 00:00 0.00 0.00
9 Jun-12  Junction 32.09 44.85 32.09 4485 0.00 685 32.86 0.00 11.99 0 00:00 0.00 0.00
10 Jun-13  Junction 3255 45.00 32.55 45.00 0.00 1.42 32.97 0.00 12.03 0 00:00 0.00 0.00
11 Jun-14  Junction 38.81 49.11 38.81 4911 000 1.42 40.23 0.00 8.68 0 00:00 0.00 0.00
12 Jun-15  Junction 8.90 15.15 8.90 1515 0.00 3.50 9.35 0.00 5.80 0 00:00 0.00 0.00
13 Jun-18  Junction 204 11.00 204 11.00 000 350 4.01 0.00 6.99 0 00:00 0,00 0.00
14 Out-01  Outfall -7.10 17.711 0.35
15 Jun-05 Flow Diversions 795 15.30 795 0.00 18.03 10.75 0.00 0.00
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Link Summary

SN Element Element From To (Outlef) Length

Poulsbo Place Division 8

Assisted Living Center

Downstream Stormwater Backwater Analysis

Inet  Outlet Average Diameteror Manning's Peak Design Flow PeakFlow Peak Flow Peak Flow Peak Flow Total Time Reported

D Type  (inlet) Node Ivet Invert Slope  Height Roughness Flow  Capacity DesignFlow Velocty ~ Deph  Depth/ Surcharged Condition
Node Blevation Hlevation Ratio Total Depth
Ratio
m @ ® (8 fin (ck) (c8) (fYsec) ] {min)
1Llink0! Ppe  Junfd4 Jun13 20362 3091 3355 24700 15000  0.0120 142 1030 014 578 0.32 025 0.00 Calculated
2Link02 Pipe  Junf3 Jun12 3802 3255 3209 12100 15000  0.0120 142 170 018 219 059 047 0.00 Calculated
3Lnk03 Ppe  Jun-12 Junti 26855 3200 2716 1900 15000  0.0110 685 1054 065 829 086 069 0.00 Caleulated
4Link04 Ppe Jundl Jun0 27757 2746 1543 43300 15000 0.0120 944 1457 065 an 110 0.8 0.00 Calculated
5LUnk05 Ppe Jun10Jun09 3789 1434 1413 05500 15000 00120 997 0 kK] 842 125 100 29.00 SURCHARGED
6Lnk06 Ppe Jun00 und8 6107 1427 1133 48100 18000 00220 12.03 1360 0.89 700 150 100 28.00 SURCHARGED
TLUnkd7 Ppe  Jun0B Jun7 1581 1134 9689 91700  16.000  0.0220 12.04 16.80 064 6.62 150 100 34.00 SURCHARGED
Blnk08 Ppe Jun07 un06 6261 962  9.08 09000 18000 00110 1232 11.75 105 697 150 100 39.00 SURCHARGED
9Link09 Ppe  Jum06 Jun05 11281 873  7.95 06900  18.000  0.0110 14.76 1032 143 8.35 150 100 41.00 SURCHARGED
t0Link-10 Ppe  Jun05 Jun04 16920 795 656 08200 18000  0.0110 1347 1125 117 159 143 095 0.00 > CAPACITY
11Lnk11 Pipe  Jun4 Jun01 10045 648 373 27400 18000  0.0110 4.2 2054 069 1030 109 073 0.00 Caleulated
12Link42 Ppe  Jun0l Oub01 13685 -331  -710 27700 18000  0.0110 17.11 2066 086 1002 150 100  1440.00 SURCHARGED
13Link43 Ppe  Jum05 Jun15 5757 943 936 04200 12000  0.0110 286 147 1.95 398 0.86 0.86 0.00 > CAPACITY
14 Link-14 Ppe  Jun15 Jun16 14794 890 204 46400 12000  0.0120 350 LK) 042 156 073 013 0.00 Calculated
15Lnk15 Ppe  Jun16 Jun01 11981 204 305 42500 24000 0.0220 349 2155 013 1 199 099 0.00 Calculated
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Pouisbo Piace Division 8

Assisted Living Center

Junction Input Downstream Stormwater Backwater Anaiysis
SN Elemant Invert Ground/Rim Ground/Rim Initial Initial Surcharga Surcharga Ponded Minimum
ID Elevation (Max) (Max) Watar Water Elevation Depth  Area Pipe
Etevation Offset Elevation Depth Cover
(ft) ( (f (m (m () () (ft) (i}
1 Jun-01 3.3 8.68 11.98 -3.31 000 B.Ga 0.00 0.00 0.00
2 Jun-04 648 10.97 449 648 000 10.97 000 000 0.00
3 Jun-06 8.73 17.99 9.26 8.73 000 17.99 000 000 0.00
4 Jun-07 9.82 18.20 8.38 982 000 18.20 000 000 0.00
5 Jun-08 11.34 18.22 6.88 1134 0.00 18.22 000 0.00 0.00
6 Jun-09 14.27 21.03 6.78 14.27 0.00 21.03 000 0.00 0.00
7 Jun-10 14.34 21.61 727 1434 0.00 21.61 000 000 0.00
8 Jun-11 27.16 33.84 6.68 2718 0.00 33.64 000 0.00 0.00
9 Jun-12 32.09 44.85 12.78 3209 0.00 4485 000 000 0.00
10 Jun-13 32.55 45.00 12.45 3255 0.00 45.00 0.00 0.00 0.00
11 Jun-14 38.81 49.11 10.30 3881 0.00 49.11 000 000 0.00
12 Jun-15 8.90 15.15 6.25 890 0.00 15.15 000 0.00 0.00
13 Jun-18 2.04 11.00 8.96 204 000 11.00 000 000 0.00
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Junction Results

Pouisbo Piace Division 8

Assisted Living Center
Downstream Stormwater Backwater Analysis

SN Element Peak Peak MaxHGL Max HGL Max Min Average HGL Average HGL Time of Timeof  Total Total Time
ID Inflow Lateral Elevation Depth Surcharga Freeboard Elevation Depth Max HGL Peak Flooded Flooded

Inflow Attained Attained Depth  Attalned Attained Attained  Occumrence Flooding Volume

Attalned Occurrence

(cfs) (cfs) () (M) () (1) (1) () (days hhomim)  (days hhimm)  (8e-in) (min)
1 Jun-01 1771 0.00 391 1.22 0.00 477 0.53 384 0 07:59 0 00:00 0.00 0.00
2 Jun-04 1422 1.05 775 1.27 0.00 3.22 8.92 044 0 07:54 0 00:00 0.00 0.00
3Jun06 1476 246 13.54 481 0.00 445 9.35 0.82 0 07:54 0 00:00 0.00 0.00
4 Jun07 1232 029 1517 5.35 0.00 3.03 10.37 0.55 0 07:54 0 00:00 0.00 0.00
5Jun08 1203 0.00 16.70 5.36 0.00 1.52 11.77 043 0 07:54 0 00:00 0.00 0.00
6 Jun09 1204 219 19.77 5.50 0.00 1.28 14.72 0.45 0 07:54 0 00:00 0.00 0.00
7 Jun-10 1033 0.90 21.61 727 0.00 0.00 15.06 072 0 07:52 0 08:00 0.06 10.00
8 Jun-11 944 260 28.11 0.95 0.00 573 27.45 0.29 0 08:00 0 00:00 0.00 0.00
9 Jun-12 685 5.46 32.86 077 0.00 11.99 32.38 029 0 08:00 0 00:00 0.00 0.00
10 Jun-13 142 000 3297 042 0.00 12.03 32.72 0.17 0 08:06 0 00:00 0.00 0.00
11 Jun-14 142 142 40.23 142 0.00 8.88 40.05 124 0 08:06 0 00:00 0.00 0.00
12 Jun-15 350 0.63 9.35 0.45 0.00 5.80 8.98 0.08 0 07:54 0 00:00 0.00 0.00
13 Jun-16 350 0.00 401 197 0.00 8.99 214 0.10 0 07:59 0 00:00 0.00 0.00
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Poulsbo Place Division 8
Assisted Living Center

Pipe Input Downstream Stormwater Backwater Analysis
SN Element Length Inlet Inlet  Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance ExittBend Additional Initial Flap  No. of
ID Invert Invert Invert invert Drop  Slope Shape Diameter or Width Roughness Losses  Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height
() [(L ) () @ (%) (in) (in) (cfs)

1 Link-01  293.62 3991 1.10 3355 1.00 6.38 2.1700 CIRCULAR 15.000 15.000 0.0120 0.5000 0.6000 0.0000 0.00 No i
2 Link-02  38.02 3255 0.00 3209 000 046 1.2100 CIRCULAR 15.000 15.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
3 Link-03  258.55 3209 0.00 2718 000 493 1.9100 CIRCULAR 15.000 15.000 0.0110  0.5000 0.5000 0.0000 0.00 No 1
4 Link-04 277.57 2746 0.00 1513 0.79 12.03 4.3300 CIRCULAR 15.000 15.000 00120 0.5000 0.6000 0.0000 0.00 No 1
5 Link-05  37.89 1434 0.00 1413 -0.14 021 0.5500 CIRCULAR 15.000 15.000 00120 0.5000 0.6000 0.0000 0.00 No 1
6 Link-06  61.07 1427 0.00 1133 -0.01 294 48100 CIRCULAR 18.000 18.000 0.0220 0.5000 0.6000 0.0000 0.00 No 1
7 Link-07 15.81 1134 0.00 989 0.07 145 9.1700 CIRCULAR 18.000 18.000 0.0220 0.5000 0.8000 0.0000 0.00 No 1
8 link-08 82.61 982 0.00 908 035 074 0.8000 CIRCULAR 18.000 18.000 0.0110  0.5000 0.6000 0.0000 0.00 No 1
9 Link-09 112.81 8.73 0.00 795 000 078 0.6900 CIRCULAR 18.000 18.000 0.0110  0.5000 0.6000 0.0000 0.00 No 1
10 Link-10  169.20 795 0.00 6.58 008 1.39 0.8200 CIRCULAR 18.000 18.000 0.0110 0.5000 0.6000 0.0000 0.00 No 1
11 Link-11 10045 848 0.00 373 7.04 275 27400 CIRCULAR 18.000 18.000 0.0110  0.5000 0.6000 0.0000 0.00 No 1
12 Link-12 138.85 -3.31 000 -7.10 000 3.79 27700 CIRCULAR 18.000 18.000 0.0110  0.5000 0.0000 0.0000 0.00 No 1
13 Link-13  57.57 943 148 936 046 0.07 0.1200 CIRCULAR 12.000 12.000 0.0110 0.5000 0.8000 0.0000 0.00 No 1
14 Link-14 14794 8.90 000 204 000 6.86 4.6400 CIRCULAR 12.000 12.000 0.0120  0.5000 0.6000 0.0000 0.00 No 1
15 Link-15  119.81 2,04 0.00 -3.05 0.28 5.09 4.2500 CIRCULAR 24.000 24.000 0.0220 0.5000 0.5000 0.0000 0.00 No 1
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Pipe Results

SN Element Peak

Poulsbo Place Division 8
Assisted Living Center
Downstream Stormwater Backwater Analysis

Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

D Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcharged Number Condition
Occurence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (ft/sec) (min) (ft) (min)
1 Link-01 1.42 0 08:06 10.30 0.14 578 0.85 0.32 0.25 0.00 Calculated
2 Link-02  1.42 0 08:06 7.70 0.18 279 023 0.59 047 0.00 Calculated
3 Link-03 6.85 0 08:00 10.54 0.65 8.29 0.52 0.86 0.69 0.00 Calculated
4 Link-04 944 0 08:00 14.57 0.65 977 047 1.10 0.88 0.00 Calculated
5 Link-05  9.97 0 08:02 3.01 3N 812 0.8 1.26 1.00 29.00 SURCHARGED
6 Link-06 12.03 0 08:02 13.60 0.89 7.00 0.5 1.50 1.00 28.00 SURCHARGED
7 Link-07 1204 0 08:02 18.80 0.64 682 0.04 1.50 1.00 34.00 SURCHARGED
8 link-08  12.32 0 08:02 11.75 1.05 697 0.20 1.50 1.00 39.00 SURCHARGED
9 Link-09 14.76 0 07:55 10.32 143 8.35 0.23 1.50 1.00 41.00 SURCHARGED
10 Link-10  13.17 0 07:54 11.25 117 759 0.37 1.43 0.95 0.00 > CAPACITY
11 Link-11  14.22 0 07:54 20.54 0.69 1030 0.16 1.09 073 0.00 Calculated
12 Link-12  17.71 0 07:59 20.66 0.86 10.02 0.23 1.50 1.00 1440.00 SURCHARGED
13 Link-13  2.88 0 07:54 147 1.95 398 024 0.86 0.86 0.00 > CAPACITY
14 Link-14  3.50 0 07:54 8.31 0.42 756 0.33 0.73 073 0.00 Calculated
16 Link-15  3.48 0 08:00 27.55 0.13 111 180 1.99 0.99 0.00 Calculated
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APPENDIX D
STAFF QUESTION: WOULD A LARGER
OUTFALL PIPE ELIMINATE SURCHARGE OF
PIPES AT A MHHW TIDAL EVENT?




Poulsbo Place Divislon 8

Assisted Llving Center
Project Description Downstream Stormwater Backwater Analysls
File NamMe ............ccviinniiniiiiiannnenno. YWHat outlet pipe size increase eliminates surcharge SPF
Description
Poulsbo Place 2 Div 8
Downstream Existing Conditions
Project Options
Flow Units CFS
Elevation Type Elevation
Hydrology Method Santa Barbera UH
Time of Concentration (TOC) Method ............. User-Defined
Link Routing Method Hydrodynamic

Enable Overflow Ponding al Nodes ... .. NO
Skip Steady Stale Analysis Time Periods ........ NO

Analysis Options
Start Analysis On Oct 01, 2013 00:00:00
End Analysis On Oct 02, 2013 00:00:00
Start Reporting On Oct 01, 2013 00:00:00

Antecedent Dry Deys . .. 0 days
Runoff (Dry Weather) Time Step . .. 001:00:00 days hhmm:ss
Runoff (Wet Weather) Time Step days hh:mm:ss
Reporting Time Step days hhomm:ss
Routing Time Step seconds
Number of Elements
Qy
RAIN GAYES «..onveneereni ittt it sisvaiirasaenes 1
bbasi 10
MNodes 15
juncti 13
Outfalls 1
Flow Diversil 1
Inlets : 0
Storage Nodes .............ccoevenenecenesecees 0
Links. 15
Ch J 0
Pipes 15
Pumps 0
Orifices 0
Weirs 0
Outlets 0
Pollutanis 0
Land Uses 0
Rainfall Details
SN Rein Gage Data Data Source Rainfall Reln  State County Retum Reinfall Reinfall
ID Source ID Type Units Period Depth Distribution
(years) (inches)
1  Rain Gage-01 Time Serles TS-01 Cumulative inches Washington Kitsap 100 470 SCS Type |A 24-hr
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Pouisbo Piace Division 8

Assisted Living Center
Subbasin Summary Downstream Stormwater Backwater Analysis
SN Subbasin Area Impervious Impervious Pervious Total Total Total Peak Time of
ID Area Area Curve Area Curve Rainfall Runoff Runoff Runoff Concentration
Number Number Volume
(ac) (%) (in) (in) (acin) (cfs) (days hh:mm:ss)
1 Sub-03 531 79.00 98.00 86.00 469 418 2219 547 0 00:06:00
2 Sub-04 262 87.00 98.00 8600 469 403 1054 260 0 00:06:00
3 Sub-07 217 73.00 98.00 86.00 469 4.1 891 219 0 00:06:00
4 Sub-08 0.90 67.00 98.00 86.00 469 403 363 090 0 00:06:00
5 Sub-09 242 74.00 98.00 86.00 469 412 998 245 0 00:06:00
6 Sub-10 0.59 95.00 98.00 8600 469 439 257 083 0 00:06:00
7 Sub-11 0.27 95.00 98.00 8600 469 439 118 0.29 0 00:06:00
8 Sub-12 118 95.00 98.00 86.00 469 439 519 1.28 0 00:06:00
9 Sub-14 0.98 95.00 98.00 8600 489 439 429 1.05 0 00:06:00
10 sub-2 210 21.00 98.00 88.00 469 342 747 142 0 00:22:30
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Pouisbo Place Division 8

Assisted Living Center
Node Summary Downstream Stormwater Backwater Analysis
SN Element Element Invert Ground/Rim Iniial Surcharge Ponded Peak Max HGL Max Min Timeof  Total Total Time
ID Type Elevation (Max) Walter Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth  Attalned Flooding Volume
Attained Qccurrence

(R (ft) () () (ftn (cfs) () (") () (days hh:mm) (ac-in) (min)
1 Jun-01  Junction -3.31 8.68 -3.31 8.68 0.00 59.11 8.60 0.00 0.08 0 00:00 0.00 0.00
2 Jun-04  Junction 6.48 1097 8.48 10.97  0.00 14.22 7.7 0.00 3.26 0 00:00 0.00 0.00
3 Jun06 Junction 8.73 17.99 8.73 1799  0.00 1476 13.54 0.00 445 0 00:00 0.00 0.00
4 Jun-07 Junction 9.82 18.20 9.62 1820 0.00 1232 15.17 0.00 3.03 0 00:00 0.00 0.00
5 Jun-08  Junction 11.34 18.22 11.34 1822  0.00 12.03 18.70 0.00 1.52 0 00:00 0.00 0.00
6 Jun-09 Junction 14.27 21.03 14.27 21.03  0.00 12.04 19.77 0.00 1.26 0 00:00 0.00 0.00
7 Jun-10  Junction 14.34 21.81 14.34 21.81 0.00 10.33 21.61 0.00 0.00 0 08:00 0.06 10.00
8 Jun-11  Junction 27.16 33.84 27.18 3384 000 944 28.11 0.00 573 0 00:00 0.00 0.00
9 Jun-12  Junction 32.09 4485 32.09 4485 000 6.85 32.91 0.00 11.94 0 00:00 0.00 0.00
10 Jun-13  Junction 32.55 45.00 32.55 4500 000 142 3297 0.00 12.03 0 00:00 0.00 0.00
11 Jun-14  Junction 38.81 49.11 38.81 49.11 000 1.42 40.23 0.00 8.88 0 00:00 0.00 0.00
12 Jun-15  Junction 8.90 15.15 8.90 1515 000 350 9.38 0.00 577 0 00:00 0.00 0.00
13 Jun-16  Junction 204 11.00 2.04 11.00 0.00 1534 8.11 0.00 209 0 00:00 0.00 0.00

14 Out-01  Outfall -7.10 59.11 4865
15 Jun-05  Flow Diversions 795 15.30 795 0.00 16.03 10.75 0.00 0.00
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Link Summary

Poulsbo Place Division 8

Assisted Living Center

Downstream Stormwater Backwater Analysis

SN Element Element From To(Outlef) Length  Inlet  Oullet Average Diameteror Manning's Peak Design Flow PeakFlow/ Peak Flow PeakFlow Peak Flow Total Time Reported
D Type  (inlet) Node Invet  Invert Slope  Height Roughness Flow  Capacity DesignFlow Velocty  Depth  Depth/ Surcharged Condition
Node Elevation Elevation Ratio Total Depth
Ratio
M @& @& fin (cB) (ck) (fisec) {f) {min)

{Llink0! Pipe  Jun14 Jun13 20362 3091 3355 24700 15000  0.0120 142 10.30 044 578 032 0.25 0.00 Caleulated
2Link02 Pipe  Jun-f3 Jun-12 3802 3255 3200 12100 15000  0.0120 1.42 110 0.18 210 0.62 050 0.00 Calculated
3Link03 Pipe  Jun-12 Jun-tt 25855 3200 2716 19100 15000  0.0120 685 9.66 0.1 8.00 0.89 0 0.00 Calculated

4 Link04 Pipe  Juntd Jun10 27757 2746 1543 43300 15000 00120 944 1457 0.65 an 110 0.08 0.00 Calevfated
5Link05 Pipe  Jun-10 Jun09  37.69 1434 1413 05500 15000  0.0120 9.97 N kK]l 8.12 1.5 100 29,00 SURCHARGED
6Link06 Pipe  Jun-00 Jun-08  61.07 1427  11.33 48100  16.000  0.0220 12.03 1360 0.89 100 150 100 28.00 SURCHARGED
TLlink07 Pipe  Jun-08 Jun-07 1581 1134 989 84700 16000  0.0220 12.04 18.00 0.64 6.62 150 100 34.00 SURCHARGED
8lnk08 Pipe  Jun07 Jun-06 6261 982  9.08 09000 16000  0.0110 1232 11.75 1.05 697 150 100 39.00 SURCHARGED
9Link09 Pipe  Jun06 JunD5 11281 873 7.5 06900  16.000  0.0110 1476 10.32 143 8.35 150 100 41.00 SURCHARGED
10Link-10 Pipe  Jun05 Jun04 16920 7.95 656 06200 16000  0.0110 1347 1125 1.7 159 143 0.95 0.00 > CAPACITY
1 Lnk11 Pipe  Jun04 Jun0! 10045 648 373 27400 16000  0.0110 1422 2054 0.69 9.26 1.2 0.81 0.00 Caleulated
12Link12 Pipe  Jun0f Out01 13685 -3.31  -7.10 27700 30000  0.0110 59.11 8067 073 1204 250 100  1440.00 SURCHARGED
{3Link13 Pipe  Jun05 Jund5 5757 043 936 04200 12000  0.0110 286 141 195 3.98 0.86 0.36 0.00 > CAPACITY
14 Link-14 Pipe  Jund5 Jun-16  147.94 890 204 46400 12000  0.0120 350 8.31 042 560 0.14 074 0.00 Caleulated
15Link-15 Pipe  Jun-16 Jun01 11981 204  -3.05 42500 24000  0.0220 15.34 2155 0.56 627 200 100 1439.00 SURCHARGED
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Poulsbo Place Division 8

Asslsted Living Center

Junction Input Downstream Stormwater Backwater Analysis
SN Element Invert Ground/Rim Ground/Rim Initial Inltiel Surcharge Surcherge Ponded Minimum
ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover
() (/) (f)) (ft) () ) () [{iw} (in)
1 Jun-01 -3 8.68 11.99 -3.31 000 8.68 0.00 0.00 0.00
2 Jun-04 8.48 10.97 449 648 0.00 1097 0.00 0.00 0.00
3 Jun-06 8.73 17.99 9.26 8.73 0.00 17.99 0.00 0.00 0.00
4 Jun-07 9.82 18.20 8.38 982 0.00 18.20 0.00 0.00 0.00
5 Jun-08 11.34 18.22 6.88 11.34  0.00 18.22 0.00 0.00 0.00
8 Jun-09 14.27 21.03 8.78 1427 0.00 21.03 0.00 0.00 0.00
7 Jun-10 14.34 2161 727 1434 0.00 21.61 0.00 0.00 0.00
8 Jun-11 27.16 33.64 6.68 27.16 0.00 3384 0.00 0.00 0.00
9 Jun-12 32.09 4485 12.78 32.09 0.00 4485 0.00 0.00 0.00
10 Jun-13 32.55 45.00 1245 3255 0.00 45.00 0.00 0.00 0.00
11 Jun-14 38.81 4911 10.30 3881 0.00 49.11 0.00 0.00 0.00
12 Jun-15 8.90 15.15 8.25 8.90 0.00 1515 0.00 0.00 0.00
13 Jun-16 204 11.00 8.96 204 0.00 11.00 0.00 0.00 0.00
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Poulsbo Piace Division 8

Assisted Living Center
Junction Results Downstream Stormwater Backwater Analysis
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Timeof  Total Total Time
D Inflow Lateral Elevation  Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
inflow Attained Aftained Depth  Attained Attained Attained  Occumrence Flooding Volume
Attained Occurrence
(cfs)  (cfs) [0 () (/) (/) (L) () _(days hh:mm) (days hh:mm) _(ac-in) (min)
1Jun-01 5911 000 860 1191 0.00 0.08 4.66 797 0 00:00 0 00:00 000 0.00
2 Jun-04 1422 105 7.7 1.23 0.00 3.26 6.88 0.40 0 07:54 0 00:00 0.00 0.00
3Jun08 1476 246 1354 481 0.00 445 935 0.62 0 07:54 000:00 0.00 0.00
4 Jun-07 1232 029 1517 535 0.00 3.03 10.37 0.55 0 07:54 000:00 000 0.00
5Jun08 1203 000 16.70 5.36 0.00 1.52 1.77 043 0 07:54 0 00:00 000 0.00
6Jun-09 1204 219 1977 5.50 0.00 1.26 14.72 045 0 07:54 000:00 000 0.00
7 Jun-10 1033 090  21.61 7.27 0.00 0.00 15.06 0.72 0 07:52 00800 006 10.00
8Jun-11 944 260  28.11 0.95 0.00 573 2745 0.29 0 08:00 00000 000 0.00
9Jun-12 685 546 3291 0.62 0.00 11.94 3240 0.31 0 08:00 0 0000 0.00 0.00
10Jun-13 142 000 3297 0.42 0.00 12.03 3272 0.17 0 08:00 00000 000 0.00
11Jun-14 142 142 4023 1.42 0.00 8.88 40.05 1.24 0 08:08 0 00:00 0.00 0.00
12Jun-15 350 063 9.38 0.48 0.00 5.77 8.98 0.08 0 07: 00000 0.00 0.00
13 Jun-18 1534 0.00 8.1 6.07 0.00 2.89 4.66 262 0 00:01 00000 0.00 0.00
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Poulsho Place Division 8
Assisted Living Center

Pipe Input Downstream Stormwater Backwater Analysis
SN Element Length Inlet Inlet  Outlet Quliet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap  No. of
ID Invert Invert Invert Invert Drop  Slope Shape Diameter or Width Roughness Losses losses Losses Flow Gate Barels
Elevalion Offset Elevation Offset Height
() {9 1) M @ @) (%) (in) (i) (cfs)
1 Link-01 29362 3991 110 3355 100 636 21700 CIRCULAR 15.000 15.000 0.0120 05000 06000 0.0000 0.00 No

2 Link-02  38.02 3255 0.00 3208 0.00 046 1.2100 CIRCULAR 15.000 15.000 0.0120  0.5000 0.6000 0.0000 0.00 No
3 Link-03  258.55 32.09 0.00 2718 0.00 493 1.9100 CIRCULAR 16.000 15.000 0.0120  0.5000 0.5000 0.0000 0.00 No
4 Link-04 277.57 2716 0.00 1513 0.79 12.03 4.3300 CIRCULAR 16.000 15.000 0.0120  0.5000 0.6000 0.0000 0.00 No
5 Link-05  37.89 1434 0.00 1413 -0.14 0.21 0.5500 CIRCULAR 16.000 15.000 0.0120  0.5000 0.6000 0.0000 0.00 No
6 Link-06  61.07 1427 0.00 1133 -001 2.94 48100 CIRCULAR 18.000 18.000 0.0220 0.5000 0.6000 0.0000 0.00 No
7 Link-07  15.81 1134 0.00 989 007 145 9.1700 CIRCULAR 16.000 18.000 0.0220 0.5000 0.8000 0.0000 0.00 No
8 link-08 82.61 9.82 0.00 9.08 035 0.74 0.9000 CIRCULAR 18.000 18.000 0.0110  0.5000 0.8000 0.0000 0.00 No
9 Link-08 112.81 8.73 0.00 795 000 0.78 0.8900 CIRCULAR 18.000 18.000 0.0110 0.5000 0.6000 0.0000 0.00 No
10 Link-10  169.20 795 0.00 656 008 1.39 0.8200 CIRCULAR 16.000 18.000 0.0110  0.5000 0.6000 0.0000 0.00 No
11 Link-11  100.45 648 0.00 373 7.04 275 27400 CIRCULAR 18.000 18.000 0.0110  0.5000 0.6000 0.0000 0.00 No
12 Link-12  136.85 -3.31 0.00 -7.10 0.00 3.79 27700 CIRCULAR 30.000 30.000 0.0110  0.5000 0.0000 0.0000 0.00 No
13 Link-13  67.57 943 148 938 048 0.07 0.1200 CIRCULAR 12.000 12.000 0.0110  0.5000 0.8000 0.0000 0.00 No
14 Link-14  147.94 8.90 0.00 204 000 686 4.6400 CIRCULAR 12.000 12.000 0.0120  0.5000 0.6000 0.0000 0.00 No
156 Link-15  119.81 204 0.00 -3.05 026 509 4.2500 CIRCULAR 24.000 24.000 0.0220  0.5000 0.5000 0.0000 0.00 No
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Pipe Resuilts

SN Element Peak

Poulsbo Place Division 8
Asslsted Living Center
Downstream Stormwater Backwater Analysis

Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported

D Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Tolal Depth
Ratio
{(cfs) (days hh:mm) (cfs) (fUsec) (min) () {min)
1 Link-01 142 0 08:06 10.30 0.14 578 0.85 0.32 0.25 0.00 Calculated
2 Link-02 1.42 0 08:06 7.70 0.18 270 023 0.62 0.50 0.00 Calculated
3 Link-03 6.85 0 08:00 9.66 0.71 800 054 0.89 0.71 0.00 Calculated
4 Link-04 944 0 08:00 14.57 0.65 977 047 1.10 0.88 0.00 Calculated
5 Link-05  9.97 0 08:02 3.01 3.31 8.12 0.08 1.25 1.00 29.00 SURCHARGED
8 Link-08 12.03 0 08:02 13.60 0.89 7.00 0.15 1.50 1.00 28.00 SURCHARGED
7 Link-07 12.04 0 08:02 18.80 0.64 8.82 0.04 1.50 1.00 34.00 SURCHARGED
8 link-08  12.32 0 08:02 11.75 1.05 6.97 0.20 1.50 1.00 39.00 SURCHARGED
9 Link-09 14.76 0 07:55 10.32 143 835 0.23 1.50 1.00 41.00 SURCHARGED
10 Link-10 1317 0 07:54 11.25 1.17 759 037 143 0.95 0.00 > CAPACITY
11 Link-11  14.22 0 07:54 20.54 0.89 9.28 0.18 1.22 0.81 0.00 Calculated
12 Link-12  §9.11 0 00:00 80.67 0.73 1204 0.19 2.50 1.00 1440.00 SURCHARGED
13 Link-13 2,86 0 07:54 1.47 1.95 398 0.24 0.86 0.66 0.00 > CAPACITY
14 Link-14  3.50 0 07:54 8.31 042 560 0.44 074 0.74 0.00 Calculated
15 Link-15  15.34 0 00:00 2755 0.56 6.27 0.32 200 1.00 1439.00 SURCHARGED
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Station (ft)
Qut-01 Jun-01 Jun-04 Jun-05 Jun-08 Jundbh-08 Jun-09 | Jun-10
8.68 10.97 15.30 17.99 18.28.22 21.03 | 21.61
710 -3.31 £.48 7.95 8.73 5.511.34 1427 | 1434
3.45 291 7.41 6.85.38 526 | 5.23
4.65 8.60 7.71 10.75 1354 1571670 19.77 | 21.61
Link-12 Link-11 Link-10 Link-09 link-08  Lipk-07 Link-06  |Link-05
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-7.10 373 £.56 7.95 9.08 289 1133 1413
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APPENDIX E
ANALYSIS: ONE PIPE UPSIZED, NO
DETENTION AT ALC




Poulsho Piace Division 8

L. Assisted Living Center
Project Description Downstream Stormwater Backwater Analysis
File Name Run 4 Trunkline with One Pipe upgrade with flow splitter. SPF
Description
Poulsbo Place 2 Div 8
Downstraam Existing Conditions
Project Options
Flow Units CFS
Elevation Type Elevation
Hydrolegy Method Santa Barbara UH
Time of Concentration (TOC) Method . User-Defined
Link Routing Method ......................... Hydrodynamic
Enable Qverflow Ponding at Nodes ........ NO

Skip Steady State Analysis Time Periods ... NO

Analysis Options
Start Analysis On Oct 01, 2013 00:00:00
End Analysis On Oct 02, 2013 00:00:00
Start Raporting On Oct 01, 2013 00:00:00

Antacedent Dry Days . . 0 days
Runoff (Dry Waather) Tima Step . .. 001:00:00 days hh:mm:ss
Runoff (Wet Weather) Time Step .. 0 00:05:00 days hh:mm:ss
Raporting Time Stap .. .. 000:05:00 days hh:mm:ss
Routing Tima Stap ..... .. 30 seconds
Number of Elements
Qty
Rain Gages 1
Subbasi 10
Nodes 15
Juncii 13
Outfalls 1
Flow Diversi 1
Inlets 0
Storage Nodes ............cceecereeeecernenenens 0
Links 15
Channel; 0
Pipes 15
Pumps 0
Orifices 0
Weirs 0
Qutfets 0
Pollutants 0
Land Uses 0
Rainfall Details
SN Rain Gage Dala Data Source Rainfall Rain  State County Retum Rainfall Rainfall
ID Source ID Type Units Period Depth  Distribution
(years) (inches)
1 Rain Gage-01 Time Series TS-01 Cumulative inchas Washington Kitsap 100 470 SCS Typa A 24-hr
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Pouisbo Piace Division 8

Assisted Living Center
Subbasin Summary Downstream Stormwater Backwater Analysis
SN Subbasin Area Impervious Impervious Pervious Tofal Total Tolal Peak Time of
ID Area Area Curve Area Curve Relnfall Runoff Runoff Runoff Concentration
Number Number Volume
(ac) (%) (in) (in) (acin) (cfs) (deys hh:mm:ss)
1Sub03 476 87.00 98.00 86.00 469 429 2048 504 0 00:06:00
2 Sub-04 262 67.00 98.00 86.00 469 403 1054 260 0 00:06:00
3 Sub07 217 73.00 98.00 86.00 469 4.11 691 219 0 00:06:00
4 Sub-08 0.980 76.00 98.00 86.00 469 417 376 093 0 00:06:00
5 Sub09 242 74.00 98.00 86,00 469 412 998 246 0 00:06:00
6 Sub-10 059 95.00 98.00 86.00 469 439 257 063 0 00:06:00
7 Sub-11 0.27 95.00 98.00 8600 469 439 116 0.29 0 00:06:00
6 Sub-12  1.16 95.00 99.00 86.00 469 439 519 128 0 00:06:00
9 Sub-14 0.8 95.00 98.00 66.00 469 439 429 105 0 00:06:00
10 sub-2 262 95.00 98.00 86.00 469 439 1151 283 0 00:06:00
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Node Summary

Poulsbo Place Division 8
Assisted Living Center
Downstream Stormwater Backwater Analysis

SN Element Element Invert Ground/RIm Initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time
ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth  Atftained Flooding Volume
Attained Occurrence
(ft) (ft) (1) () (ft7) (cfs) () (1) (ft) (days hh:mm) _(ac-in) (min)
1 Jun-01 Junction -3.31 8.68 -3.31 8.68 0.00 21.92 8.10 0.00 0.58 0 00:00 0.00 0.00
2 Jun-04 Junction 8.48 10.97 6.48 10.97 0.00 12.87 10.03 0.00 0.94 0 00:00 0.00 0.00
3 Jun-06 Junction 8.73 17.99 8.73 17.99 0.00 1448 14.93 0.00 3.06 0 00:00 0.00 0.00
4 Jun-07  Junction 9.82 18.20 9.82 18.20 0.00 12.26 18.51 0.00 1.69 0 00:00 0.00 0.00
5 Jun-06 Junction 11.34 18.22 11.34 18.22 0.00 12.00 17.96 0.00 0.26 0 00:00 0.00 0.00
6 Jun-09 Junction 14.27 21.03 14.27 21.03 0.00 12.00 20.89 0.00 0.14 0 00:00 0.00 0.00
7 Jun-10  Junction 14.34 21.61 1434 21.61 0.00 11.38 2161 0.00 0.00 0 07:58 0.43 19.00
8 Jun-11  Junction 27.18 33.84 27.16 33.84 0.00 1047 28.27 0.00 5.57 0 00:00 0.00 0.00
9 Jun-12  Junction 32.09 4485 32.09 4485 0.00 7.86 33.00 0.00 11.85 0 00:00 0.00 0.00
10 Jun-13  Junction 32.55 45.00 32,55 45.00 000 283 33.26 0.00 11.74 0 00:00 0.00 0.00
11 Jun-14  Juncfion 3881 49.11 38.81 49.11 000 283 40.38 0.00 873 0 00:00 0.00 0.00
12 Jun-15  Junction 8.90 1515 8.90 15.15 0.00 477 11.16 0.00 3.99 0 00:00 0.00 0.00
13 Jun-18  Junction 204 11.00 204 11.00 0.00 9.58 8.29 0.00 271 0 00:00 0.00 0.00
14 Out-01  OQutfall -7.10 21.92 465
15 Jun-05 Flow Diverslons 7.95 15.30 7.95 0.00 15.75 12.25 0.00 0.00
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Link Summary

Poulsbo Place Division 8

Assisted Living Center

Downstream Stormwater Backwater Analysis

SN Element Element From To(Outlef) Length  Inlet  Outlet Average Diameteror Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported

D Type  (inlef) Node Ivet Invet Slope  Height Roughness Flow  Capacity DesignFlow  Velocty  Depth  Depth Surcharged Condition

Node Elevation Elevation Ratio Total Depth
Ratio
M ® ® (in) (c) (cfs) (sec) () (min)

{Link0! Pipe  Jun-14 Jund3 29362 3991 3355 24700 15000 00120 283 1030 027 6.95 046 037 0.00 Calcutated
2Link02 Pipe  Jun13Jun12 38027 3255 3209 12100 15000  0.0120 283 17 0.37 3% 0.81 065 0.00 Calculated
ILink03 Pipe  Jun-12 Jun11 25855 3200 2716 1.9100 15000  0.0120 787 9.66 0.81 8.25 101 081 0.00 Calculated
4Link04 Pipe  Jund Jun10 27757 2746 1543 43300 15000  0.0120 1046 1457 072 1083 1.18 094 0.00 Calculated
5Link05 Pipe  Jun10Jun09 3789 1434 1413 05500 18000  0.0110 10.09 534 1.89 51 1.50 100 3200 SURCHARGED
6Link06 Ppe  Jun09 Jun-08 6107 1427 1135 47800  18.000  0.0220 12.00 1387 0.88 713 1.50 100 3200 SURCHARGED
7Lnk07 Pipe  Jun08 Jun-07 1581 1134 982 96100 18000  0.0220 12.01 19.25 062 6.80 150 100 37.00 SURCHARGED
8lnk08 Pipe  Jun-07 Jun-06 8261 982  9.06 09200 18000  0.0111 1228 11.80 1.4 6.95 150 100 40.00 SURCHARGED
9Link09 Pipe  Jun06 Jun05 11281 873 795 06900 18000  0.0110 1448 1032 140 8.19 150 100 4200 SURCHARGED
10Link-10 Pipe  Jun05 Jun04 16920 795 656 08200 18000  0.0110 11.62 11.25 1.03 6.58 150 100 35.00 SURCHARGED
{1 Link-11 Pipe  Jun04 Jun-01 10045 648 373 27400 18000  0.0110 1267 2054 062 7 150 100 36.00 SURCHARGED
12Link42 Pipe  Jun0f Out01 13685 3.3 7.0 27700  18.000  0.0110 21.92 2066 106 1240 150 100 144000 SURCHARGED
{3Link-13 Pipe  Jun-05 Jun15 5592 943 936 01300 12000 00110 42 149 283 543 1.00 100 22.00 SURCHARGED
{4Link-14 Pipe  Jun-15 Jun16 14692 890 204 46700 12000 0.0120 476 8.34 057 6.06 1.00 100 2500 SURCHARGED
15 lnk-15 Pipe  Jun16 Jun01 12002 204 305 42400 24000 0.0220 9.58 253 0.35 356 200 100 143800 SURCHARGED
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Pouisbo Piace Division 8

Assisted Living Center

Junction Input Downstream Stormwater Backwater Anaiysis
SN Element Invert Ground/Rim Ground/Rim Initial initial Surcharge Surcharge Ponded Minimum
ID Elevation (Max) {Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover
() () (m (@ (i) (i) (ft9 (in)
1 Jun01 -3.31 8.68 11.99 331 0.00 8.68 0.00 0.00 0.00
2 Jun-04 8.48 10.97 449 848 0.00 1097 0.00 0.00 0.00
3 Jun-08 873 17.99 9.26 873 0.00 17.99 0.00 0.00 0.00
4 Jun-07 9.82 18.20 8.38 982 0.00 18.20 0.00 0.00 0.00
5 Jun-08 11.34 18.22 6.68 1134 0.00 18.22 0.00 0.00 0.00
8 Jun-09 14.27 21.03 6.76 1427 0.00 21.03 0.00 0.00 0.00
7 Jun-10 1434 2181 7.27 1434 0.00 21.61 0.00 0.00 0.00
8 Jun-11 27.18 33.84 6.68 27.16 0.00 33.84 0.00 0.00 0.00
9 Jun-12 32.09 44 85 12.78 3209 0.00 4485 0.00 0.00 0.00
10 Jun-13 32.55 45.00 1245 3255 0.00 45.00 0.00 0.00 0.00
11 Jun-14 38.81 49.11 10.30 3881 0.00 49.11 0.00 0.00 0.00
12 Jun-15 8.90 1515 6.25 890 0.00 1515 0.00 0.00 0.00
13 Jun-16 204 11.00 8.96 204 000 11.00 0.00 0.00 0.00
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Poulsbo Place Division 8

Assisted Living Center
Junction Results Downstream Stormwater Backwater Analysis
SN Element Peak Peak Max HGL Max HGL Max Min Averaga HGL Average HGL Time of Timeof  Total Total Time
D Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth  Attained Attained Afttained  Occurrence Flooding Volume
Attained Occurrence
(cfs) (cfs) [1i1] [1i] [1i1] (/) (ft) () (days hh:mm) (days hh:mm) (ec-in) (min)
1Jun-01 2192 000 6.10 11.41 0.00 0.58 484 6.15 0 07:54 0 00:00 0.00 0.00
2 Jun-04 1267 1.05 10.03 3.55 0.00 0.94 6.91 043 0 07:54 0 00:00 0.00 0.00
3 Jun06 1448 246 14.93 6.20 0.00 3.06 9.38 0.65 0 07:54 0 00:00 0.00 0.00
4 Jun07 1226 0.29 16.51 6.69 0.00 1.69 10.40 0.58 0 07:54 0 00:00 0.00 0.00
5 Jun-08 12.00 0.00 17.96 6.62 0.00 0.26 1179 0.45 0 07:54 0 00:00 0.00 0.00
6 Jun-09 1200 219 20.89 6.62 0.00 0.14 1475 048 0 07:54 0 00:00 0.00 0.00
7 Jun-10 1138 0.92 21.61 7.27 0.00 0.00 15.03 0.69 0 07:46 0 07:58 043 19.00
8 Jun-11 1047 260 28.27 1.1 0.00 557 27.46 0.30 0 07:57 0 00:00 0.00 0.00
9 Jun-12 786 5.04 33.00 0.91 0.00 1185 32.41 0.32 0 07:54 0 00:00 0.00 0.00
10 Jun-13 283 0.00 33.26 0.71 0.00 11.74 3276 0.23 0 07:55 0 00:00 0.00 0.00
11 Jun-14 283 283 40.38 1.57 0.00 6.73 40.09 1.26 0 07:55 0 00:00 0.00 0.00
12 Jun-15 477 063 11.16 226 0.00 3.99 6.99 0.09 0 07:54 0 00:00 0.00 0.00
13 Jun-16 958 0.00 6.29 6.256 0.00 271 484 2.80 0 07:54 0 00:00 0.00 0.00
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Pouisbo Piace Division 8
Assisted Living Center

Pipe Input Downstream Stormwater Backwater Anaiysis
SN Element Length inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Menning's Entrance ExitBend Additional Initial Flap  No. of
ID Invert Invert Invert Invert Drop Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barmels
Elevation Offset Elevation Offset Height
(ft) (@ m @ @ (%) (in) (in) (cfs)

1 Link-01  203.62 3991 110 3355 100 636 21700 CIRCULAR 15.000 15.000 00120 05000 06000 0.0000 0.00 No 1
2 Link-02  36.02 32.56 0.00 3209 0.00 046 1.2100 CIRCULAR 15.000 15.000 00120 05000 0.6000 0.0000 0.00 No 1
3 Link-03 258.55 3209 0.00 2716 000 493 1.9100 CIRCULAR 15.000 15.000 00120 05000 05000 0.0000 0.00 No 1
4 Link-04 27757 2716 0.00 1513 0.79 1203 4.3300 CIRCULAR 15.000 15.000 00120 05000 0.6000 0.0000 0.00 No 1
5Link-05 37.89 1434 0.00 1413 -0.14 021 0.5500 CIRCULAR 18.000 18.000 00110 05000 06000 0.0000 0.00 No 1
6 Link-08  61.07 14.27 0.00 1135 0.01 292 4.7800 CIRCULAR 18.000 18.000 00220 05000 06000 0.0000 0.00 No 1
7 Link-07 1581 11.34 0.00 982 0.00 1.52 9.8100 CIRCULAR 18.000 18.000 00220 05000 0.6000 0.0000 0.00 No 1
8 link-08 82.61 9.82 0.00 908 033 0.78 0.9200 CIRCULAR 18.000 18.000 00111 05000 06000 0.0000 0.00 No 1
9 Link-09 112.81 8.73 0.0 795 000 078 0.8900 CIRCULAR 18.000 18.000 00110 05000 06000 0.0000 0.00 No 1
10 Link-10  189.20 795 0.00 858 008 1.39 0.8200 CIRCULAR 18.000 18.000 00110 05000 06000 0.0000 0.00 No 1
11 Link-11 10045 8.48 0.00 373 7.04 275 27400 CIRCULAR 18.000 18.000 00110 05000 0.6000 0.0000 0.00 No 1
12 Link-12  136.85 -3.31 0.00 -7.10 0.00 3.79 27700 CIRCULAR 18.000 18.000 00110 05000 00000 0.0000 0.00 No 1
13 Link-13  55.92 943 148 936 046 0.07 0.1300 CIRCULAR 12.000 12.000 00110 05000 06000 0.0000 0.00 No 1
14 Link-14  146.92 890 0.00 204 000 8.86 4.8700 CIRCULAR 12,000 12.000 0.0120 05000 0.6000 0.0000 0.00 No 1
15 Link-15  120.02 204 0.00 -305 026 509 4.2400 CIRCULAR 24.000 24.000 0.0220 05000 05000 0.0000 0.00 No 1
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Pouisbo Pilace Division 8
Assisted Living Center

Pipe Results Downstream Stormwater Backwater Analysis
SN Element Peak Timaof Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Tima Froude Reported
ID Flow Peak Flow Cepecity Design Flow  Velocity Time Depth Dapth/ Surcharged Number Condition
Occumrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) {cfs) __(ft/sec) (min) {ft) (min)

1 Link-01 283 0 07:55 10.30 0.27 695 0.70 046 037 0.00 Calculated

2 Link-02 283 0 07:55 7.70 037 3.36 0.19 0.81 0.85 0.00 Calculated

3 Link-03  7.87 0 07:55 9.66 0.81 825 0.52 1.01 081 0.00 Calculeted

4 Link-04 1046 0 07:57 1457 0.72 1063 0.44 1.18 0984 0.00 Calculated

5 Link-05 10.09 0 08:06 534 1.89 571 o011 1.50 1.00 32.00 SURCHARGED

6 Link-06 12.00 0 08:06 13.57 0.88 713 0.14 1.50 1.00 32.00 SURCHARGED

7 Link-07  12.01 0 06:06 19.25 0.82 6.80 004 1.50 1.00 37.00 SURCHARGED

8link-08 12.28 0 06:06 11.80 1.04 695 020 1.50 1.00 40.00 SURCHARGED

9 Link-09 14.48 0 08:00 10.32 1.40 8.19 023 1.50 1.00 42.00 SURCHARGED
10 Link-10  11.62 0 07:54 11.25 1.03 658 043 1.50 1.00 35.00 SURCHARGED
11 Link-11  12.87 0 07:54 20.54 0.62 747 023 1.50 1.00 36.00 SURCHARGED
12 Link-12  21.92 0 00:00 20.68 1.06 1240 018 1.50 1.00 1440.00 SURCHARGED
13 Link-13  4.21 0 07:45 149 283 543 017 1.00 1.00 22.00 SURCHARGED
14 Link-14  4.76 0 07:54 8.34 0.57 6.06 040 1.00 1.00 25.00 SURCHARGED
156 Link-15 9.58 0 00:01 27.53 0.35 356 056 2.00 1.00 1436.00 SURCHARGED
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APPENDIX F
ANALYSIS: ONE PIPE UPSIZE, CMP PIPE
REPLACED, NO ALC DETENTION




Project Description

Poulsbo Place Division 8
Assisted Living Center
Downstream Stormwater Backwater Analysis

File Name Run 4 Trunkiine with One Pipe upgrade with flow splitter. SPF
DasCrption ...
Poulsbo Place 2 Div 8
Downstream Existing Conditions
Project Options
Flow Units CFS
Elevation Type Elevation
Hydrology Method ................cc.ooociiiiciiinn. Santa Barbara UH
Time of Concentration (TOC) Mathod ... .. User-Defined
Link Routing Mathod Hydrody i
Enabla Overflow Ponding at Nodes ................. NO
Skip Steady State Analysis Time Periods ........ NO
Analysis Options
Start Analysls On Oct 01, 2013 00:00:00
End Analysis On 0Oct 02, 2013 00:00:00
Start Raporting On ..... .. Oct01, 2013 00:00:00
Antecedent Dry Days . . 0 days
Runoff (Dry Weather) Time Step - 001:00:00 days hhmm:ss
Runoff (Wet Weather) Time Step 0 00:05:00 days hh:mm:ss
Reporting Time Step ............... .. 000:05:00 days hh:mm:ss
Routing Time Step 30 seconds
Number of Elements
Qty
Rain Gages 1
Subbasi 10
Nodes 15
Juncti 13
Outfalls 1
Flow Dt 1
Inlets 0
Storage Nodes ............ccoeeeeeevccreeeerenens 0
Links 15
Ch I 0
Pipes 15
Pumps 0
Orifices 0
Weirs 0
Outlets 0
Pollutants .. ” o
Land USeS .......cccoiiiiimmiminarmiemmapassinnsin 0
Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain  State County Ratum Rainfall Ralnfall
iD Source D Type Units Period Depth Distribution
(years) (inches)
1 Raln Gage-01 Tima Series TS-01 Cumulative inches Washington Kitsap 100 470 SCS Type IA 24-hr
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Pouisbo Piace Division 8

Assisted Living Center
Subbasin Summary Downstream Stormwater Backwater Analysis
SN Subbasin Area Impervious Impervious Pervious Tolal Total Tolal Peak Time of
ID Area Area Curve Area Curve Rainfall Runoff Runoff Runoff  Concentration
Number Number Volume
(ac) (%) (In) (in) (ac-in) (cfs) (days hh.mm:ss)
1 Sub03 478 87.00 98.00 86.00 469 429 2048 504 0 00:06:00
2 Sub-04 262 87.00 98.00 86.00 469 403 1054 260 0 00:06:00
3 Sub07 217 73.00 98.00 86.00 469 411 691 219 0 00:06:00
4 Sub08 090 78.00 98.00 8600 4690 417 376 093 0 00:06:00
5 Sub09 242 74.00 98.00 8600 469 412 998 246 0 00:06:00
6 Sub-10 059 95.00 98.00 86.00 469 439 257 063 0 00:06:00
7 Sub-11 0.27 95.00 98.00 8600 469 439 116 029 0 00:06:00
6 Sub-12  1.18 95.00 98.00 86.00 469 439 519 128 0 00:06:00
9 Sub-14 098 95,00 98.00 8600 469 439 429 1.05 0 00:06:00
10 sub-2 282 95.00 98.00 8600 469 439 1151 283 0 00:06:00
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Node Summary

Poulsbo Place Division 8

Assisted Living Center

Downstream Stormwater Backwater Analysis

SN Element Element Inverl Ground/Rim initial Surcharge Ponded Peak Max HGL Max Min Time of Total Total Time
ID Type Elevation (Max) Water Elevalion Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth  Attained Flooding Volume
Attained Occurrence
(ft) () (ft) [(i)] () (cfs) () {ft) () (days hh:mm) _(ac-in) (min)
1 Jun-01  Junction -3.31 8.68 331 8.68 0.00 21.92 8.16 0.00 0.52 0 00:00 0.00 0.00
2 Jun-04  Junction 8.48 1097 848 10.97 0.00 12.78 10.12 0.00 0.85 0 00:00 0.00 0.00
3 Jun-06 Junction 8.73 17.99 8.73 17.99 0.00 14.68 1612 0.00 287 0 00:00 0.00 0.00
4 Jun-07  Junction 9.82 18.20 9.82 18.20 0.00 12.50 16.73 0.00 1.47 0 00:00 0.00 0.00
5 Jun-08 Junction 11.34 18.22 11.34 18.22 0.00 13.58 18.22 0.00 0.00 0 07:56 0.37 18.00
6 Jun-09  Junction 14.27 21.03 14.27 21.03 0.00 13.58 19.86 0.00 1.07 0 00:00 0.00 0.00
7 Jun-10  Junction 1434 21.81 14.34 2161 0.00 11.38 20.99 0.00 0.62 0 00:00 0.00 0.00
8 Jun-11  Junction 27.16 33.84 27.18 33.84 0.00 10.47 28.18 0.00 5.68 0 00:00 0.00 0.00
9 Jun-12  Junction 32.09 4485 32.09 4485 0.00 7.86 33.01 0.00 11.84 0 00:00 0.00 0.00
10 Jun-13  Junction 32.55 45.00 32.55 45,00 0.00 283 33.27 0.00 1.73 0 00:00 0.00 0.00
11 Jun-14  Junction 38.81 49.11 38.81 4911 0.00 2.83 40.38 0.00 8.73 0 00:00 0.00 0.00
12 Jun-15  Junction 8.90 15.15 8.90 1515 0.00 4.80 11.27 0.00 3.88 0 00:00 0.00 0.00
13 Jun-16  Junction 204 11.00 204 11.00 000 9.58 8.35 0.00 265 0 00:00 0.00 0.00
14 Out-01  Ouffall -7.10 21.92 465
15 Jun-05 Flow Diversions 7.95 15.30 7.95 0.00 15.90 12.38 0.00 0.00
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Link Summary

SN Element Elemert From To (Outlet) Length

Poulsbo Place Division 8

Assisted Living Center

Downstream Stormwater Backwater Analysis

Inlet  Outlet Average Diameteror Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported

D Type  (Inlet) Node Invet Invet Slope  Height Roughness Flow  Capacty DesignFlow Velocty  Depth  Depth/ Surcharged Condifion
Node Elevation Elevafion Ratio Total Depth
Ratio
M) ® ® (4 fin) (ck) (k) (flsec) (] {min)
{Link01 Ppe  Jun-f4 hunf3 20362 3991 3355 21700 15000 0.0120 283 10.30 021 6% 046 0.37 0.00 Calculated
2Link02 Pipe  Jumd3 Jun12  38.02 3255 3200 12100 15000  0.0120 283 .10 0.37 KR} 0.82 066 0.00 Caloulated
ILink03 Pipe  Jun12 Juni1 25885 3200 2746 1.9100 15000 0.0120 7.7 966 0.81 8.32 0.7 078 0.00 Calculated
4 link04 Ppe Jn1 Jun10 27757 2746 1543 43300 15000  0.0120 1046 1457 072 1128 114 09 0.00 Calcufated
5Link05 Pipe  Jun-10Jun09 3789 1434 1413 05500  18.000  0.0110 11.38 54 213 oM 150 100 26.00 SURCHARGED
6Lnk06 Ppe Jun09 Jun08 6107 1427 1135 47800 18000  0.0110 1358 21145 0.50 8.58 150 100 28.00 SURCHARGED
TLUnk07 Ppe Jm08 Jun07 1581 1134 082 96100 18000  0.0220 1224 1925 064 693 150 100 36.00 SURCHARGED
8ik08 Ppe Jun07 Jun06 8261 982 906 09200 18000  0.0111 1251 1180 106 708 150 100 40.00 SURCHARGED
9Link09 Pipe Jum06Jun05 11281 873 795 06900  18.000  0.0110 14.68 1032 142 83 150 100 4200 SURCHARGED
10Link-10 Pipe  Jun05 Jun-04 16920 795 656 08200 18000  0.0110 1.3 1125 1.04 6.64 150 100 3500 SURCHARGED
1 Link-11 Ppe  Jun04 Jun1 10045 648 373 27400 18000  0.0110 12.78 2054 062 123 150 100 36.00 SURCHARGED
12Link-12 Ppe  Jun0f Outd1 13685 331 7.0 27700  18.000  0.0110 21.92 2066 106 1240 150 100  1440.00 SURCHARGED
13Link43 Ppe  JunD5 Jun15 5592 943 936 04300 12000 00110 421 149 283 543 1.00 100 2200 SURCHARGED
14 Link-14 Pipe  Jun15 Jun16 14692 890 204 46700 12000 00120 480 834 058 611 1.00 100 2500 SURCHARGED
15Lnk15 Ppe  hm46 Jun01 12002 204  -305 42400 24000  0.0220 9.58 2153 0.35 35 200 100  143.00 SURCHARGED
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Poulsbo Place Dlvislon 8

Assisted Living Center

Junction Input Downstream Stormwater Backwater Analysis
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum
D Elevation (Max) (Max) Water Water Elevalion Depth Area Pipe
Elevation Offset Elevation Depth Cover
1)) () () m ® W) [{ii] ) (in)
1 Jun-01 -3.31 8.68 11.99 -331 0.00 8.68 0.00 0.00 0.00
2 Jun-04 6.48 10.97 449 848 000 1097 0.00 0.00 0.00
3 Jun-08 8.73 17.99 926 873 0.00 17.99 0.00 0.00 0.00
4 Jun-07 9.82 18.20 8.38 982 0.00 18.20 0.00 0.00 0.00
5 Jun-08 11.34 18.22 6.88 1134 0.00 18.22 0.00 0.00 0.00
6 Jun-09 14.27 21.03 6.76 1427 0.00 21.03 0.00 0.00 0.00
7 Jun-10 1434 21.81 1.27 1434 0.00 21.61 0.00 0.00 0.00
8 Jun-11 2718 33.84 6.68 27.18 0.00 3384 0.00 0.00 0.00
9 Jun-12 3209 44.85 12.76 3209 0.00 4485 0.00 0.00 0.00
10 Jun-13 3255 . 45.00 12.45 3255 0.00 45.00 0.00 0.00 0.00
11 Jun-14 38.81 49.11 10.30 3881 0.00 49.11 0.00 0.00 0.00
12 Jun-15 8.90 15.15 6.25 8.90 0.0 15.15 0.00 0.00 0.00
13 Jun-16 2.04 11.00 8.96 204 000 11.00 0.00 0.00 0.00
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Poulsbo Place Division 8

Assisted Living Center
Junction Results Downstream Stormwater Backwater Analysis
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of  Total Total Time
ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth  Attained Attained Attained  Occurrence Flooding Volume
Attained QOccurrence
(cfs)  (cfs) () (fty (fty (fty () () (days hh:mm) (days hh:mm) (ac-in) (min)
1 Jun-01 2192 0.00 8.16 147 0.00 0.52 484 8.15 0 07:54 0 00:00 0.00 0.00
2 Jun-04 1278 1.05 10.12 3.64 0.00 0.85 8.91 0.43 0 07:54 0 00:00 0.00 0.00
3Jun06 1468 246 15.12 6.39 0.00 287 9.39 0.66 0 07:54 0 00:00 0.00 0.00
4 Jun07 1250 0.29 16.73 6.91 0.00 1.47 10.40 0.58 0 07:54 0 00:00 0.00 0.00
5Jun-08 1358 0.00 18.22 6.98 0.00 0.00 11.79 0.45 0 07:47 0 07:56 0.37 18.00
6 Jun09 1356 219 19.96 569 0.00 1.07 1463 0.36 0 07:56 0 00:00 0.00 0.00
7 Jun-10 1138 092 20.99 6.65 0.00 0.62 14.98 0.64 0 07:56 0 00:00 0.00 0.00
8 Jun11 1047 260 28.18 1.02 0.00 5.66 27.46 0.30 0 07:56 0 00:00 0.00 0.00
9Jun-12 786 504 33.01 0.92 0.00 11.64 3241 0.32 0 07:54 0 00:00 0.00 0.00
10 Jun-13 283 0.00 33.27 0.72 0.00 11.73 32.78 023 0 07:55 0 00:00 0.00 0.00
11 Jun-14 283 283 40.38 1.57 0.00 8.73 40.09 1.28 0 07:55 0 00:00 0.00 0.00
12 Jun-15 480 063 11.27 237 0.00 388 8.99 0.09 0 07:54 0 00:00 0.00 0.00
13 Jun-18 956 0.00 8.35 6.31 0.00 2.65 484 2.80 0 07:54 0 00:00 0.00 0.00
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Poulsbo Place Division 8
Assisted Living Center

Pipe Input Downstream Stormwater Backwater Analysis
SN Element Length Inlet  Intet Outlet Oullet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Iniial Flap  No. of
ID Invert Invert Invert Invert Drop  Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels
Elavation Offset Elevation Offset Height
(fi) () Mm@ (%) (in) _ (in) (cts)

1 Link-01 2893.682 3991 1.10 3355 1.00 6.36 21700 CIRCULAR 15.000 15.000 0.0120  0.5000 0.6000 0.0000 0.00 No 1
2 Link-02 38.02 3255 0.00 3209 0.00 046 1.2100 CIRCULAR 15.000 15.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
3 Link-03  258.55 3209 000 27.16 000 493 1.9100 CIRCULAR 15.000 15.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
4 Link-04 277.57 27.16 0.00 1513 0.79 12.03 4.3300 CIRCULAR 15.000 15.000 00120 0.5000 0.6000 0.0000 0.00 No 1
5 Link-05  37.89 1434 0.00 1413 -0.14 0.21 0.5500 CIRCULAR 18.000 18.000 0.0110  0.5000 0.6000 0.0000 0.00 No 1
6 Link-06 61.07 1427 0.00 1135 001 292 4.7800 CIRCULAR 18.000 18.000 0.0110  0.5000 0.6000 0.0000 0.00 No 1
7 Link-07 15.81 11.34 0.00 982 0.00 152 96100 CIRCULAR 18.000 18.000 0.0220 0.5000 0.6000 0.0000 0.00 No 1
8 link-08 82.61 982 0.00 906 033 0.76 0.9200 CIRCULAR 18.000 18.000 00111  0.5000 0.6000 0.0000 0.00 No 1
9 Link-09 112,81 873 0.00 795 000 078 0.6900 CIRCULAR 18.000 18.000 0.0110  0.5000 0.6000 0.0000 0.00 No 1
10 Link-10 169.20 795 0.00 6.56 008 1.39 0.8200 CIRCULAR 18.000 18.000 0.0110 0.5000 0.6000 0.0000 0.00 No 1
11 Link-11  100.45 648 0.00 373 704 275 2.7400 CIRCULAR 18.000 18.000 0.0110  0.5000 0.6000 0.0000 0.00 No 1
12 Link-12 136.85 -3.31 0.00 -710 0.00 3.79 27700 CIRCULAR 18.000 18.000 0.0110 0.5000 0.0000 0.0000 0.00 No 1
13 Link-13 55.92 943 148 936 046 0.07 0.1300 CIRCULAR 12.000 12.000 0.0110 0.5000 0.8000 0.0000 0.00 No 1
14 Link-14 146.92 890 0.00 204 000 6.86 4.8700 CIRCULAR 12.000 12.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
15 Link-15  120.02 204 0.00 -3.05 026 5.09 4.2400 CIRCULAR 24.000 24.000 0.0220 0.5000 0.5000 0.0000 0.00 No 1
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Pipe Results

SN Elament Peak

Poulsbo Place Division 8
Assisted Living Center
Downstream Stormwater Backwater Analysis

Tima of Design Flow Peak Flow/ Paak Flow Traval Peak Flow Peak Flow Total Time Froude Reported

ID Flow Peak Flow Capacity Design Flow  Veloclty Time Dapth Depth/ Surcharged Number Condition
Occurrance Ratio Total Depth
Ratio
(efs) (days hh:mm) (efs) (f/sec) (min) (fy {min)
1 Link-01  2.83 0 07:55 10.30 0.27 6885 070 046 0,37 0.00 Calculaled
2 Link-02  2.83 0 07:55 770 0.37 333 0.19 0.82 0.66 0.00 Calcutated
3 Link-03 7.87 0 07:55 9.66 081 832 0.52 0.97 0.78 0.00 Calcutated
4 Link-04 1046 0 07:56 14.57 0.72 11.28 041 1.14 091 0.00 Calculated
5 Link-05 11.38 0 07:56 534 213 844 0.10 1.50 1.00 28.00 SURCHARGED
6 Link-06 13.58 0 07:56 2715 0.50 8.58 0.12 1.50 1.00 28.00 SURCHARGED
7 Link-07  12.24 0 08:05 19.25 0.64 6.93 0.04 1.50 1.00 36.00 SURCHARGED
8 link-08  12.51 0 08:05 11.80 1.08 7.08 0.19 1.50 1.00 40.00 SURCHARGED
9 Link-09 14.68 0 08:05 10.32 1.42 8.31 0.23 1.50 1.00 42.00 SURCHARGED
10 Link-10  11.73 0 07:54 11.25 1.04 6.64 0.42 1.50 1.00 35.00 SURCHARGED
11 Link-11  12.78 0 07:54 20.54 0.62 7.23 0.23 1.50 1.00 36.00 SURCHARGED
12 Link-12  21.92 0 00:00 20.66 1.08 1240 0.8 1.50 1.00 1440.00 SURCHARGED
13 Link-13  4.21 0 07:45 149 283 543 0417 1.00 1.00 22.00 SURCHARGED
14 Link-14  4.80 0 07:54 8.34 0.56 6.11 040 1.00 1.00 25.00 SURCHARGED
15 Link-15  9.58 0 00:01 2753 0.35 356 056 2.00 1.00 1438.00 SURCHARGED
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APPENDIX G
ANALYSIS: ONE PIPE UPSIZE AND ALC WITH
DETENTION




Pouisbo Pliace Division 8

Assisted Living Center

Project Description Downstream Stormwater Backwater Analysis
File NamMe ...........ccccovmrmenicrcninsinsnre s 1 pipe upsize how much on-site detention.SPF
Description
Poulsbo Place 2 Div 8
Downstream Existing Conditions
Project Options
Flow Units CFS
Elevation Type Elevation
Hydrology Method Santa Barbara UH
Time of Concentration (TOC) Method ............. User-Defined
Link Routing Method Hydrodynamic
Eneble Overflow Ponding et Nodes ................. NO
Skip Steady State Anelysis Time Periods NO
Analysis Options
Start Analysis On Oct 01, 2013 00:00:00
End Analysis On Oct 02, 2013 00:00:00
Start Reporting On _........ Oct 01, 2013 00:00:00
Antecedent Dry Days . . 0 days
Runoff (Dry Weather) Time Step . 001:00:00 days hh:mm:ss
Runoff (Wet Weather) Time Step :05: days hh:mm:ss
Reporting Time Step days hh:mm:ss
Routing Time Step seconds
Number of Elements
Rain Gag
Subbasins
Nodes.
Junctions
Outfalls
Flow Dit
Inlets
Storage Nodes ...
Links....
Ch .
Pipes
Pumps
Orifices
Weirs
Outlets
Pollutants
Land Uses
Rainfall Details
SN Rain Gage Data Data Source Rainfall Rain  State County Return Rainfall Rainfall
ID Source iD Type Units Period Depth Distribution
(years) (inches)
1 Raln Gage-01 Time Series TS-01 Cumulative inches Washington Kitsap 100 470 SCS Type IA 24-hr
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Poulsbo Place Divislon 8

Asslsted Living Center
Subbasin Summary Downstream Stormwater Backwater Analysis
SN Subbasin Area Impervious Impervious Pervious Tolal Tolal Total Peak Time of
ID Area Area Curve Area Curve Rainfall Runoff Runoff Runoff  Concentration
Number  Numbar Volume
(ac) (%) (in) (in) (ac-in) (cfs) (days hh:mm:ss)
1Sub03 478 87.00 98.00 8600 469 429 2046 504 0 00:06:00
2 Sub-04 262 87.00 98.00 86.00 489 403 1054 260 0 00:06:00
3 Sub-07 217 73.00 98.00 86.00 469 4.11 891 219 0 00:06:00
4 Sub08  0.90 78.00 98.00 8600 469 417 376 093 0 00:06:00
5Sub09 242 74.00 98.00 86.00 469 412 998 246 0 00:06:00
6 Sub-t0  0.59 95.00 98.00 8600 469 439 257 063 0 00:06:00
7 Sub-11 0.27 95.00 98.00 86.00 469 439 118 029 0 00:06:00
8 Sub-12  1.18 95.00 98.00 8600 469 439 519 128 0 00:06:00
9 Sub-14 098 95.00 98.00 88.00 469 439 429 105 0 00:06:00
10 sub-2 262 0.00 98.00 71.00 469 188 4984 1.04 0 00:06:00
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Node Summary

Pouisbo Piace Division 8
Assisted Living Center
Downstream Stormwater Backwater Analysis

SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Timeof  Total Total Time
D Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth  Attained Flooding Volume
Attained Occurrence
(ft) (ft) () () () (cfs) () (R) () (days hh:mm) _(ac-in) (min)
1 Jun-01  Junction -3.31 8.68 -3.31 8.68 0.00 21.92 8.09 0.00 0.59 0 00:00 0.00 0.00
2 Jun-04  Junction 8.48 1097 6.48 10.97 0.00 12.64 10.00 0.00 0.97 0 00:00 0.00 0.00
3 Jun-08 Junction 8.73 17.99 8.73 17.99 0.00 14.45 1468 0.00 3an 0 00:00 0.00 0.00
4 Jun-07  Junction 9.82 18.20 9.82 18.20 0.00 12.01 16.46 0.00 1.74 0 00:00 0.00 0.00
5 Jun-08  Junction 1.34 18.22 11.34 18.22 0.00 11.72 17.91 0.00 0.3 0 00:00 0.00 0.00
6 Jun-09 Junction 14.27 21.03 14.27 21.03 0.00 11.73 20.84 0.00 0.19 0 00:00 0.00 0.00
7 Jun-10  Junction 1434 2161 14.34 21.61 0.00 9.55 21.56 0.00 0.05 0 00:00 0.00 0.00
8 Jun-11  Junction 2716 33.64 2716 33.84 0.00 865 28.02 0.00 5.82 0 00:00 0.00 0.00
9 Jun-12  Junction 32,09 4485 32.09 44.85 0.00 8.05 3284 0.00 12.01 0 00:00 0.00 0.00
10 Jun-13  Junction 32.55 45.00 32.55 45.00 0.00 1.03 32.88 0.00 1212 0 00:00 0.00 0.00
11 Jun-14  Junction 38.81 49.11 38.81 49.11 0.00 1.03 40.18 0.00 8.93 0 00:00 0.00 0.00
12 Jun-15  Junction 8.90 15.15 8.90 15.15 0.00 475 1.12 0.00 403 0 00:00 0.00 0.00
13 Jun-16  Junction 204 11.00 204 11.00 0.00 9.58 827 0.00 273 0 00:00 0.00 0.00
14 Out-01  Outfall -7.10 21.92 465
15 Jun-05 Flow Diversions 7.95 15.30 7.95 0.00 15.72 12.21 0.00 0.00
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Link Summary

Poulsbo Place Division 8

Assisted Living Center

Downstream Stormwater Backwater Analysis

SN Element Element From To(Ouflef) Length ~ Inlet  Ouflet Average Diameteror Manning's Peak Design Flow Peak Flow! Peak Flow Peak Flow Peak Flow Tofal Time Reported

D Type  (nlet) Node Ivert Invert Slope  Height Roughness Flow  Capaciy DesignFlow Velocty  Depth  Depth/ Surcharged Condition

Node Elevation Elevation Ratio Total Depth
Ratio
M ® @ (s fin (ck) (cfs) (Risec) () {min)

{Lnk0! Pipe  Jun-i4 Junf3 20362 3991 3355 24700 15000  0.0120 1.03 1030 010 5.28 027 022 0.00 Calculated
2Link02 Pipe  Junef3Jun-12 3802 3255 3200 12100 15000  0.0120 1.03 110 013 208 054 043 0.00 Calculated
ILnk03 Pipe  Jum12 Juni1 25655  32.09 2746 19100  15.000 0.0120 6.05 9566 063 182 081 064 0.00 Calculated

4 Link04 Pipe  Junfi Jun-10 27257 2746 1543 43300 15000  0.0120 863 1457 059 1051 1.06 0.84 0.00 Calculated
5Lnk05 Pipe  Jun-10 Jun-09 3789 1434 1413 05500 18000  0.0110 955 534 179 540 150 100 26.00 SURCHARGED
6Lnk06 Pipe  Jun-09 Jun-08 6107 1427 1135 47800 18000 00220 11.72 1357 0.86 13 150 100 2600 SURCHARGED
TLink07 Pipe  Jun-08 Jun07 1581 1134  9.62 96100 18000  0.0220 11.73 19.25 061 6.64 150 100 31.00 SURCHARGED
Blink08 Pipe  Jun07 Jun-06 8261 982  9.06 09200 18000  0.0111 12.04 11480 1.02 6.61 150 100 35.00 SURCHARGED
9Link09 Pipe  Jun06 Jun-05 11281 873 795 06900 18000  0.0110 14.45 1032 140 8.18 150 100 37.00 SURCHARGED
10Link-10 Pipe  Jun05 JunO4 16920 795 656 08200 18000  0.0110 11.59 11.25 1.03 6.56 150 100 30.00 SURCHARGED
{1 Link-11 Pipe  Jun-04 Jun01 10045 648 373 27400 18000  0.0110 1264 2054 062 145 150 100 3200 SURCHARGED
12Link-12 Pipe  Jun-01 Out01 13685 -3.3  -7.10 27700  18.000  0.0110 21.92 2066 106 1240 150 1.00  1440.00 SURCHARGED
13Link13 Pipe  Jun-05 Jun15 5592 943 036 04300 12000 00110 4142 149 21 525 1.00 100 14.00 SURCHARGED
{4 Link-14 Pipe  Jun-5 Jun6 14692 890 204 46700 12000 00120 475 8.34 057 6.05 1.00 100 17.00 SURCHARGED
15Lnk-15 Pipe  Jun-16 Jun-01 12002 204  -3.05 42400 24000 00220 958 2153 0.35 3156 200 1.00  1438.00 SURCHARGED
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Poulsbo Place Dlvislon 8

Assisted Living Center

Junction Input Downstream Stormwater Backwater Analysis
SN Element Invert Ground/Rim Ground/Rim Initial Initiel Surcharge Surcherge Ponded Minimum
ID Elevation (Max) (Max)  Weter Water Elevation Depth  Area Pipe
Elevation Offset Elevation Depth Cover
() () () (M (@ (®) () [Uiw] (in)
1 Jun-01 -3.31 8.68 11.99 -3.31 0.00 8.68 0.00 0.00 0.00
2 Jun-04 648 10.97 449 648 0.00 10.97 0.00 0.00 0.00
3 Jun-06 8.73 17.99 9.26 8.73 0.00 17.99 0.00 0.00 0.00
4 Jun-07 9.82 1820 8.38 982 0.00 18.20 0.00 0.00 0.00
5 Jun-08 11.34 16.22 6.68 11.34 0.00 18.22 0.00 0.00 0.00
8 Jun-09 1427 21.03 6.78 1427 0.00 21.03 0.00 0.00 0.00
7 Jun-10 14.34 21.61 7.27 1434 0.00 21.61 0.00 0.00 0.00
8 Jun-11 27.16 33.84 8.68 27.16 0.00 33.84 0.00 0.00 0.00
9 Jun-12 32.09 4485 12.78 32.09 0.00 4485 0.00 0.00 0.00
10 Jun-13 32.55 45.00 12.45 3255 0.00 45.00 0.00 0.00 0.00
11 Jun-14 38.81 4911 10.30 3881 0.00 49.11 0.00 0.00 0.00
12 Jun-15 8.90 15.15 6.25 8.90 0.00 15.15 0.00 0.00 0.00
13 Jun-16 2.04 11.00 8.96 204 000 11.00 0.00 0.00 0.00
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Poulsbo Place Division 8

Assisted Living Center
Junction Results Downstream Stormwater Backwater Analysis
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Timeof  Total Tolal Time
ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Atftained Depth  Attalned Attained Attained  Occurrence Flooding Volume
Attained Occurrence
(cfs) (cfs) (fty (ft) (ft) (fty (ft) (ft) _(days hh:-mm) (days hh:mm) (ac-in) (min)
1Jdun-01 2192 000 8.09 11.40 0.00 059 481 8.12 0 08:00 0 00:00 0.00 0.00
2 Jun-04 1264 105 10.00 3.52 0.00 097 6.88 0.40 0 08:00 0 00:00 0.00 0.00
3Jdun06 1445 246 14.88 6.15 0.00 3.1 9.34 0.61 0 08:00 0 00:00 0.00 0.00
4 Jun07 1201 0.29 18.46 6.64 0.00 1.74 10.35 0.53 0 08:00 0 00:00 0.00 0.00
5J4un08 1172 0.00 1791 857 0.00 0.31 11.74 040 0 08:00 @ 00:00 0.00 0.00
6Jun09 1173 219 20.64 6.57 0.00 0.19 1471 044 0 08:00 0 00:00 0.00 0.00
7 dun10 955 092 2156 7.22 0.00 0.05 14.97 0.63 0 08:00 0 00:00 0.00 0.00
8 Jun-11 865 2.60 28.02 0.86 0.00 582 27.44 0.28 0 08:00 0 00:00 0.00 0.00
9Jun12 6.05 504 3264 075 0.00 1201 32.38 0.29 0 07:54 0 00:00 0.00 0.00
10 Jun-13 103 0.00 32.88 0.33 0.00 1212 32.68 0.13 0 08:00 0 00:00 0.00 0.00
11 Jun-14 103 1.03 40.18 137 0.00 8.93 39.64 1.03 0 08:00 0 00:00 0.00 0.00
12 Jun-15 475 0.63 11.12 222 0.00 403 8.99 0.09 0 08:00 3 00:00 0.00 0.00
13 Jun-18 958 0.00 8.27 6.23 0.00 273 481 277 0 08:00 0 00:00 0.00 0.00
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Pouisbo Place Dlvision 8
Assisted Living Center

Pipe Input Downstream Stormwater Backwater Analysis
SN Element Length Inlet Inlet Outlet Outlet Tolal Average Pipe Pipe Pipe Manning's Entrance ExitBend Additional Inltial Flap  No. of
ID Invert invert Invert Invert Drop  Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height
(f) M @ (M @ (@) (%) (in) (i) (cfs)

1 Link-0Y 293.82 3991 1.10 3355 100 6.36 21700 CIRCULAR 15.000 15.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
2 Link-02  38.02 3255 0.00 3209 000 046 1.2100 CIRCULAR 15.000 15.000 00120 0.5000 0.6000 0.0000 0.00 No 1
3 Link-03  258.55 3209 0.00 2716 000 493 1.9100 CIRCULAR 15.000 15.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
4 Link-04 277.57 27.16 0.00 1513 0.79 12.03 4.3300 CIRCULAR 15.000 15.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
5 Link-05  37.89 1434 0.00 1413 -0.14 0.21 0.5500 CIRCULAR 18.000 18.000 0.0110 0.5000 0.6000 0.0000 0.00 No 1
6 Link-06  61.07 1427 000 1135 0.01 292 4.7800 CIRCULAR 18.000 18.000 0.0220 0.5000 0.6000 0.0000 0.00 No 1
7 Link-07 15.81 1134 0.00 9682 0.00 152 9.6100 CIRCULAR 18.000 18.000 00220 0.5000 0.8000 0.0000 0.00 No 1
8 link-08 82.81 982 0.00 906 033 0.76 0.9200 CIRCULAR 18.000 18.000 0.0111  0.5000 0.6000 0.0000 0.00 No 1
9 Link-09 112.81 8.73 0.00 795 000 078 0.8900 CIRCULAR 18.000 18.000 00110 0.5000 0.6000 0.0000 0.00 No 1
10 Link-10  189.20 7.95 0.00 8.56 008 1.39 0.8200 CIRCULAR 18.000 18.000 0.0110 0.5000 0.6000 0.0000 0.00 No 1
11 Link-11 10045 848 0.00 373 704 275 2.7400 CIRCULAR 18.000 18.000 0.0110 0.5000 0.6000 0.0000 0.00 No 1
12 Link-12  136.85 -3.31 0.00 -710 000 379 27700 CIRCULAR 18.000 18.000 0.0110  0.5000 0.0000 0.0000 0.00 No 1
13 Link-13  55.92 943 148 936 046 0.07 0.1300 CIRCULAR 12.000 12.000 0.0110 0.5000 0.8000 0.0000 0.00 No 1
14 Link-14 14892 890 0.00 204 000 8.86 4.6700 CIRCULAR 12.000 12.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
15 Link-15  120.02 204 0.00 -3.05 0.26 5.09 4.2400 CIRCULAR 24.000 24.000 0.0220 0.5000 0.5000 0.0000 0.00 No 1
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Pouisbo Ptace Division 8
Assisted Living Center

Pipe Results Downstream Stormwater Backwater Anaiysis
SN Element Peak Timeof Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (fUsec) (min) () {min)

1 Link-01 1.03 0 08:00 10.30 o.10 528 093 0.27 0.22 0.00 Calculated

2 Link-02  1.03 0 08:00 7.70 0.13 208 030 0.54 043 0.00 Calculated

3 Link-03  6.05 0 08:00 9.66 0.83 7.82 055 0.81 064 0.00 Calculated

4 Link-04 863 0 08:00 14.57 0.59 1051 044 1.06 0.84 0.00 Calculated

5 Link-05 9.55 0 08:00 534 179 540 012 1.50 1.00 26.00 SURCHARGED

6 Link-08  11.72 0 08:00 13.57 0.86 713 0.4 1.50 1.00 26.00 SURCHARGED

7 Link-07  11.73 0 08:01 19.25 0.61 664 0.04 1.50 1.00 31.00 SURCHARGED

8 link-08 12.04 0 08:01 11.80 1.02 881 0.20 1.50 1.00 3500 SURCHARGED

9 Link-09 1445 0 08:00 10.32 1.40 8.16 023 1.50 1.00 37.00 SURCHARGED
10 Link-10  11.59 0 08:00 11.25 1.03 856 043 1.50 100 30.00 SURCHARGED
11 Link-11  12.64 0 08:00 20.54 0.62 7.15 0.23 1.50 1.00 32.00 SURCHARGED
12 Link-12  21.92 0 00:00 20.66 1.06 1240 0.18 1.50 1.00 1440.00 SURCHARGED
13 Link-13 412 0 08:00 149 277 525 0.18 1.00 1.00 14.00 SURCHARGED
14 Link-14 475 0 08:00 8.34 0.57 8.05 040 1.00 1.00 17.00 SURCHARGED
15 Link-15  9.56 0 00:01 2753 0.35 356 0.56 200 1.00 1438.00 SURCHARGED
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APPENDIX H

ANALYSIS: ONE PIPE UPGRADE, ALC WITH
DETENTION, AND 24" OUTFALL
IMPROVEMENT




Project Description

Pouisbo Piace Division 8
Assisted Living Center
Downstream Stormwater Backwater Anaiysis

ALC DETENTION WITH 1 PIPE UPSIZE WILL OUTFALL UPSIZE ELIMINATE SURCHARGE J-7 THROUGH J-5.SPF

File Name

Description A
Poulsbo Place 2 Div 8
Downstream Existing Conditions

Project Options

Flow Units CFS

Elevation Type Elouat

Hydrology Method Santa Barbara UH

Time of Concentration (TOC) Method . User-Defined

Link Routing Method
Enable Overflow Ponding at Nodes ...

.. Hydrodynamic
.. NO

Skip Steady State Analysis Time Periods ........ NO
Analysis Options
Start Analysis On .. Octo1, 2013 00:00:00
End Analysis On ..... Oct 02, 2013 00:00:00
Start Reporting On Oct 01, 2013 00:00:00
Antecedent Dry Days L] days
Runoff (Dry Weather) Time Step . .. 001:00:00 days hh:mm:ss
Runoff (Wet Weather) Time Step .. 000:05:00 days hh:mm:ss
Reporting Time Step 0 00:05:00 days hh:mm:ss
Routing Time Step 30 seconds
Number of Elements
Qty
Rain Gages 1
Subbasins. 10
Modes .15
Junctions 13
Outfalls 1
Flow Diversi 1
Inlets 0
Storage Nodes .............c.ccceenencenvcivensencas 0
Links 15
Channels 0
Pipes 15
Pumps 0
Orifices 0
Weirs 0
Outiets 0
Pollutants 0
Land Usas .0
Rainfall Details
SN Rain Gaga Data Data Source Ralnfall Rain  State County Retumn Rainfall Rainfall
D Source D Type Units Period Depth Distribution
(years) (inches)
1 Rain Gage-01 Tima Serles TS-01 Cumulative inchas Washington Kitsap 100 470 SCS Type IA 24-hr
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Poulsbo Piace Division 8

Assisted Living Center
Subbasin Summary Downstream Stormwater Backwater Anaiysis
SN Subbasin Area Impervious Impervious Pervious Total Total Total Peak Time of
ID Area Aree Curve Area Curve Rainfall Runoff Runoff Runoff Concentration
Number  Number Volume
{ac) (%) (in} _ (in) (ac-in)  (cfs) (days hhimm:ss)
1 Sub-03 4.78 87.00 98.00 86.00 469 429 2048 504 0 00:06:00
2 Sub-04 282 87.00 98.00 86.00 469 403 1054 260 0 00:06:00
3 Sub-07 217 73.00 98.00 86.00 469 4.1 891 219 0 00:06:00
4 Sub-08 0.90 78.00 98.00 86.00 469 417 3.76 093 0 00:06:00
5 Sub-09 242 74.00 98.00 86.00 469 412 998 246 0 00:06:00
8 Sub-10 0.59 95.00 98.00 86.00 469 439 257 063 0 00:06:00
7 Sub-11 0.27 95.00 98.00 86.00 489 439 118 029 0 00:06:00
8 Sub-12 1.18 95.00 98.00 86.00 489 439 519 1.28 0 00:06:00
9 Sub-14 0.88 95.00 98.00 86.00 469 439 429 1.05 0 00:06:00
10 sub-2 262 0.00 98.00 71.00 489 1.86 494 104 0 00:08:00
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Poulsbo Piace Division 8

Assisted Living Center
Node Summary Downstream Stormwater Backwater Analysis
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Timeof  Total Total Time
ID Type Elevation (Max) Waler Elevation Area Inflow Elevati rge Freeboard Peak Flooded Fiooded
Elevation Elevation Aftained Depth  Attained Flooding Volume
Attained Occurrence

() ()] (®) () (9 (cfe) ®) (R) (f) (days hh:mm) (ac-in) (min)
1 Jun-01 Junction -3.31 8.68 -3.31 8.68 0.00 37.96 8.04 0.00 2.84 0 00:00 0.00 0.00
2 Jun-04  Junction 848 10.97 6.48 10.97 0.00 14.07 7.78 0.00 3.1¢8 0 00:00 0.00 0.00
3 Jun-08 Junction 8.73 17.99 8.73 17.99 0.00 14.49 13.37 0.00 4.82 0 00:00 0.00 0.00
4 Jun-07 Junction 9.82 18.20 9.82 18.20 0.00 12.04 14.96 0.00 3.24 0 00:00 0.00 0.00
5 Jun-08  Junction 11.34 18.22 11.34 18.22 0.00 11.75 16.41 0.00 1.81 0 00:00 0.00 0.00
8 Jun09 Junction 14.27 21.03 14.27 21.03 0.00 11.75 19.38 0.00 1.67 0 00:00 0.00 0.00
7 Jun-10  Junction 14.34 2161 14.34 21.81 0.00 956 20.08 0.00 1.53 0 00:00 0.00 0.00
8 Jun-11  Junction 27.18 33.84 27.18 33.84 0.00 8.65 27.94 0.00 5.90 0 00:00 0.00 0.00
9 Jun-12  Junction 32.09 4485 32.09 4485 0.00 8.05 32.85 0.00 12.00 0 00:00 0.00 0.00
10 Jun-13  Junction 3255 45.00 32.55 45.00 0.00 1.03 32.68 0.00 1212 0 00:00 0.00 0.00
11 Jun-14  Junction 38.81 4911 38.61 4911 0.00 1.03 40.18 0.00 8.93 0 00:00 0.00 0.00
12 Jun-15  Junction 8.90 1515 8.90 1515 0.00 3.36 9.39 0.00 5.768 0 00:00 0.00 0.00
13 Jun-18  Junction 204 11.00 204 11.00 0.00 13.63 8.10 0.00 290 0 00:00 0.00 0.00

14 Out-01  Outfall -7.10 37.96 465
15 Jun-05 Flow Diversions 7.95 15.30 7.95 0.00 15.76 10.69 0.00 0.00
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Link Summary

SN Element Element From To (Outlet) Length

Poulsbo Place Division 8

Assisted Living Center

Downstream Stormwater Backwater Analysis

inlet  Oubiet Average Diameteror Manning's Peak Design Flow Peak Flow! Peak Flow PeakFlow Peak Flow Total Time Reported

D Type  (inlet) Node Invet Invet Slope  Height Roughness Flow  Capacty DesignFlow Velocty  Depth  Depth/ Surcharged Condiion
Node Elevation Elevation Ratio Total Depth
Ratio
M ® ® (a (n) (cH) (cH) (sec) (f) (min}
{lnk0! Pipe  Junld Jun13 20362 3091 3355 21700 15000  0.0120 1.03 10.30 040 528 021 022 0.00 Calcutated
2Unk02 Pipe  Junld Jund2 3802 3255 3200 12100 15000  0.0120 .03 .10 043 207 055 04 0.00 Calculated
Ilnk03 Ppe  Jund2 Jun-1t 25855 3200 2746 19100 15000  0.0120 605 966 063 186 (g} 052 0.00 Calculated
4link4 Ppe  Jundd Jon10 27757 2046 1543 43300 15000  0.0120 864 1457 089 105 1.02 081 0.00 Calculated
51ink05 Pipe  Jund0 Jum-09 3789 1434 1443 05500 18000  0.0110 956 534 1.79 54 150 100 25.00 SURCHARGED
GLnk06 Pipe  Jun-09 Jun-8 G107 1427 1135 47800 18000 0.0220 11.76 1357 0.67 1143 150 100 25.00 SURCHARGED
TUnk07 Pipe  Jun-OB Jun-07 1581 1134 062 G100 18000  0.0220 11.75 19.25 061 6.65 150 100 31.00 SURCHARGED
Blink-08 Pipe  Jun-07 Jun-08 8260 982 006 09200 18000 001 1204 11.80 1.02 6.82 150 1.00 35.00 SURCHARGED
Olink09 Pipe  JumDG Jun-05 11281 873 7.95 06300 16000  0.00110 1448 10.32 140 820 150 1.00 37.00 SURCHARGED
10 LnkA0 Pipe  Jun05 Jun-D4  169.20 7.5 656 08200 18000  0.0110 13.02 11.25 116 15 142 0.95 0.00 > CAPACITY
11 Lnk-11 Pipe  Jon-O4 Jun-Dt 10045 648 373 27400 18000  0.0110 14.07 2054 058 819 140 093 0.00 Calculated
12Link-12 Pipe  Jun0f QutD! 13685 331 -7AD 27700 24000  0.0110 37.96 449 085 1208 2.00 100  1440.00 SURCHARGED
{3Unk43 Pipe  Jun05 Jund5 5582 940 036 04300 12000 00110 273 149 1.8 383 0.85 0.85 0.00 > CAPACITY
{4 Link-14 Pipe  Jund5 Jun-i6 14682 880 204 46700 12000 00120 336 8.34 040 5.35 0.75 0.75 0.00 Calculated
16 Lnk15 Pipe  Jun16 JunDf 12002 204  -305 42400 24000 00220 1363 2153 050 467 2.00 100 1439.00 SURCHARGED
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Poulsbo Place Division 8

Asslsted Living Center

Junction Input Downstream Stormwater Backwater Analysis
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum
D Elevation (Max) (Max)  Water Water Elevation Depth  Area Pipe
Elevation Offset Elevation Depth Cover
() [{ii] () [ () (ft) (ft) (ft9) (In)
1 Jun-01 -3.31 6.88 11.99 -331 0.00 6.68 0.00 0.00 0.00
2 Jun-04 6.48 10.97 449 648 0.00 1097 0.00 0.00 0.00
3 Jun-08 8.73 17.99 9.26 6.73 0.00 17.99 0.00 0.00 0.00
4 Jun-07 9.82 18.20 6.38 962 0.00 16.20 0.00 0.00 0.00
5 Jun-08 11.34 1822 6.88 1134 0.00 16.22 0.00 0.00 0.00
6 Jun-09 14.27 21.03 6.76 1427 0.00 21.03 0.00 0.00 0.00
7 Jun-10 1434 2161 7.27 1434 0.00 2161 0.00 0.00 0.00
6 Jun-11 27.16 3384 6.68 27.16 0.00 33.84 0.00 0.00 0.00
9 Jun-12 32.09 4485 12.76 3209 0.00 4485 0.00 0.00 0.00
10 Jun-13 32.55 45.00 12.45 3255 0.00 45.00 0.00 0.00 0.00
11 Jun-14 38.81 49.11 10.30 3861 0.00 49.11 0.00 0.00 0.00
12 Jun-15 8.90 15.15 6.25 690 0.00 15.15 0.00 0.00 0.00
13 Jun-16 204 11.00 6.96 204 0.00 11.00 0.00 0.00 0.00
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Pouisbo Place Division 8

Assisted Living Center
Junction Results Downstream Stormwater Backwater Analysis
SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Time of Total Total Time
ID Inflow Leteral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow  Attained Attained Depth  Atftained Attained Aftained  Occurrence Flooding Volume
Attained Qccurrence
(cfs) (cfs) (ft) (ft) () () (f) (f) (days hhomm) (days hh:mm) _(ac-in) (min)
1Jun01 3796 0.00 6.04 9.35 0.00 264 489 8.00 0 00:01 0 00:00 0.00 0.00
2 Jun04 1407 1.05 778 1.30 0.00 3.19 6.87 0.39 0 08:00 0 00:.00 0.00 0.00
3 Jun-06 1449 246 13.37 464 0.00 462 933 0.60 0 08:00 0 00:00 0.00 0.00
4 Jun07 1204 0.29 14.96 514 0.00 3.24 10.34 0.52 0 08:00 0 00:00 0.00 0.00
5Jun08 1175 0.00 16.41 5.07 0.00 1.81 11.74 0.40 0 08:00 0 00.00 0.00 0.00
6 Jun09 1175 219 19.36 5.09 0.00 1.67 14.70 043 0 08:00 0 00:00 0.00 0.00
7 Jun-10 956 0.92 20.08 5.74 0.00 1.53 14.96 0.82 0 08:00 0 00:00 0.00 0.00
8 Jun-11 865 260 27.94 0.78 0.00 5.90 2744 0.28 0 08:00 0 00:00 0.00 0.00
9 Jun-12 805 504 32,85 0.76 0.00 12.00 32.38 0.29 0 08:00 0 00:00 0.00 0.00
10 Jun-13 103 000 32.88 0.33 0.00 1212 3268 0.13 0 08:00 0 00:00 0.00 0.00
11 Jun-14 103 103 40.18 137 0.00 8.93 39.84 1.03 0 08:00 0 00.00 0.00 0.00
12 Jun-15 336 063 9.39 049 0.00 576 8.98 0.08 0 08:00 0 00:00 0.00 0.00
13 Jun-18 1363 0.00 8.10 6.06 0.00 290 489 265 0 00:01 0 0000 0.00 0.00
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Poulsbo Piace Division 8
Assisted Living Center

Pipe Input Downstream Stormwater Backwater Analysis
SN Element Length inlet Inlet Oullet Outlet Total Average Pipe Pipe Pipe Manning's Entrance ExitBend Additional Initial Flap  No. of
ID Invert Invert Invert Invert Drop  Slope Shape Diameler or Width Roughness Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Helght
[(is) m (@ (ft) () (@ (%) (in) (in) (cfs)

1 Link-01  293.62 3991 1.10 3355 1.00 8.36 2.1700 CIRCULAR 16.000 15.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
2 Link-02  36.02 3255 0.00 32.09 000 046 1.2100 CIRCULAR 15.000 15.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
3 Link-03  258.55 32.09 0.00 27.16 000 493 1.9100 CIRCULAR 15.000 15.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
4 Link-04 277.57 27.16 0.00 1513 0.79 1203 4.3300 CIRCULAR 15.000 15.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
5 Link-05 37.89 1434 0.00 1413 -0.14 021 0.5500 CIRCULAR 18.000 18.000 0.0110  0.5000 0.6000 0.0000 0.00 No 1
6 Link-06  81.07 1427 0.00 1135 0.01 292 47800 CIRCULAR 18.000 18.000 0.0220 0.5000 0.6000 0.0000 0.00 No 1
7 Link-07 15.81 1134 0.00 982 000 152 96100 CIRCULAR 18.000 18.000 0.0220 0.5000 0.8000 0.0000 0.00 No 1
8 link-08 82.61 982 0.00 9.06 033 0.76 0.9200 CIRCULAR 18.000 18.000 0.0111  0.5000 0.6000 0.0000 0.00 No 1
9 Link-09 112.81 8.73 0.00 795 000 0.78 0.6900 CIRCULAR 18.000 18.000 0.0110 0.5000 0.6000 0.0000 0.00 No 1
10 Link-10  169.20 795 0.00 6.56 008 1.39 0.8200 CIRCULAR 18.000 18.000 0.0110 0.5000 0.6000 0.0000 0.00 No 1
11 Link-11  100.45 648 0.00 373 7.04 275 27400 CIRCULAR 18.000 18.000 0.0110  0.5000 0.6000 0.0000 0.00 No 1
12 Link-12  136.85 -3.31 0.00 -710 0.00 3.79 2.7700 CIRCULAR 24.000 24.000 0.0110 0.5000 0.0000 0.0000 0.00 No 1
13 Link-13 55.92 943 148 936 046 0.07 0.1300 CIRCULAR 12.000 12.000 0.0110 0.5000 0.8000 0.0000 0.00 No 1
14 Link-14  146.92 8.90 0.00 204 000 6686 4.6700 CIRCULAR 12.000 12.000 0.0120 05000 06000 0.0000 0.00 No 1
16 Link-15 120.02 204 000 -3.05 0.26 509 4.2400 CIRCULAR 24.000 24.000 0.0220 0.5000 0.5000 0.0000 0.00 No 1
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Pipe Results

SN Element Peak

Pouisbo Piace Division 8
Assisted Living Center
Downstream Stormwater Backwater Analysis

Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time

Froude Reported

ID Flow Peak Flow Capacity Design Flow  Velocily Time Depth Depth/ Surcherged Number Condition
Occurrence Ratio Total Depth
Ratio
{cfs) (days hh:mm) {cfs) (fsec) (min) {ft) {min)
1 Link-01 1.03 0 08:00 10.30 0.10 528 093 0.27 0.22 0.00 Calculated
2 Link-02 1.03 0 08:00 7.70 0.13 207 031 0.55 044 0.00 Calculated
3 Link-03 6.05 0 08:00 9.66 0.63 7086 055 0.77 0.82 0.00 Celculeted
4 Link-04 8.64 0 08:00 14.57 0.59 1051 044 1.02 0.81 0.00 Calculated
5 Link-05 9.56 D 08:00 534 1.79 541 012 1.50 1.00 25.00 SURCHARGED
8 Link-08 11.75 0 08:00 13.57 0.87 713 014 1.50 1.00 25.00 SURCHARGED
7 Link-07 1175 0 08:00 19.25 0.61 6.65 0.04 150 1.00 31.00 SURCHARGED
8 link-08  12.04 0 08:00 11.80 1.02 8.82 0.20 1.50 1.00 35.00 SURCHARGED
9 Link-09 14.49 0 08:00 10.32 1.40 820 0.23 1.50 1.00 37.00 SURCHARGED
10 Link-10  13.02 0 08:00 11.25 1.18 751 0.38 1.42 0.95 0.00 > CAPACITY
11 Link-11  14.07 0 08:00 20.54 0.69 819 0.20 1.40 0.93 0.00 Celculated
12 Link-12 37.96 0 00:00 4449 0.85 12.08 0.19 2.00 1.00 1440.00 SURCHARGED
13 Link-13  2.73 0 08:00 1.49 1.83 383 0.24 0.85 0.85 0.00 > CAPACITY
14 Link-14  3.38 0 08:00 8.34 0.40 535 046 0.75 0.75 0.00 Calculated
15 Link-15 13.63 0 00:01 2753 050 467 043 2.00 1.00 1439.00 SURCHARGED
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Thursday, 10/1 /2015

Hyd. No. 1

PP2-Div 8 - Detention

Hydrograph type = SBUH Runoff Peak discharge = 1.005 cfs

Storm frequency = 2vyrs Time to peak = 7.90 hrs

Time interval = 2 min Hyd. volume = 14,115 cuft

Drainage area = 2.197 ac Curve number = 95

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 2.30in Distribution = Type IA

Storm duration = 24 hrs Shape factor = nl/a

PP2-Div 8 - Detention

Q (cfs) Hyd. No. 1 --2 Year Q (cfs)
2.00 2.00
1.00 ” 1.00
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/1 /2015
Hyd. No. 2
Level Pool Route
Hydrograph type = Reservoir Peak discharge = 0.568 cfs
Storm frequency = 2yrs Time to peak = 8.23 hrs
Time interval = 2 min Hyd. volume = 13,874 cuft
Inflow hyd. No. = 1-PP2-Div 8 - Detention = Max. Elevation = 46.95 ft
Reservoir name = Underground Detention Max. Storage = 1,614 cuft
Storage Indication method used. o
Level Pool Route
Q (cfs) Hyd. No. 2 - 2 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

e Hyd No. 2 e Hyd No. 1 [1111] Total storage used = 1,614 cuft



Pond Report 3

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/1 /2015

Pond No. 1 - Underground Detention

Pond Data
UG Chambers -Invert elev. = 45.00 ft, Rise x Span = 5.00 x 5.00 ft, Barrel Len = 228.00 ft, No. Barrels = 1, Slope = 0.00%, Headers = No

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 45.00 n/a 0 0
0.50 45.50 n/a 233 233
1.00 46.00 n/a 405 638
1.50 46.50 n/a 492 1,130
2,00 47.00 n/a 542 1,673
2.50 47.50 n/a 567 2,239
3.00 48.00 n/a 567 2,806
3.50 48.50 n/a 542 3,348
4.00 49.00 n/a 492 3,840
450 49.50 n/a 405 4,245
5.00 50.00 n/a 233 4,478
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 12.00 4.50 Inactive Inactive Crestlen(ft) = 3.14 Inactive Inactive Inactive
Span (in) = 12.00 450 0.00 0.00 Crest El. (ft) = 49.55 0.00 0.00 0.00
No. Barrels =1 1 1 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 4550 45.50 0.00 0.00 Weir Type =1 - -
Length (ft) = 20.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 2.00 0.00 0.00 n/a
N-Value = .012 .013 .013 n/a
Orifice Coeff. = 0.60 0.62 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Multi-Stage = nla Yes No No TW Elev. (ft) = 4510
Note: Culvert/Orifice outfiows are analyzed under inlel (ic) and oullel (oc) control. Weir risers checked for orifice conditions (ic) and submergence (s)
Stage (ft) Stage / Discharge Elev (ft
5.00 — 1 50.00
4.00 / 49.00
3.00 48.00
2.00 / 47.00
1.00 / 46.00
0.00 45.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
Discharge (cfs)

e Total Q



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Thursday, 10/1 /2015

Hyd. No. 1
PP2-Div 8 - Detention
Hydrograph type = SBUH Runoff Peak discharge = 1.392 cfs
Storm frequency = 10 yrs Time to peak = 7.90 hrs
Time interval = 2 min Hyd. volume = 19,630 cuft
Drainage area = 2197 ac Curve number = 95
Basin Slope = 00% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 5.00 min
Total precip. = 3.00in Distribution = Type IA
Storm duration = 24 hrs Shape factor = n/a
PP2-Div 8 - Detention
Q (cfs) Hyd. No. 1 - 10 Year Q(cfs)
2.00 2.00
1.00 1.00
0.00 ’/ 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/ 1 /2015
Hyd. No. 2
Level Pool Route
Hydrograph type = Reservoir Peak discharge = 0.716 cfs
Storm frequency = 10yrs Time to peak = 8.30 hrs
Time interval = 2 min Hyd. volume = 19,289 cuft
Inflow hyd. No. = 1-PP2-Div 8 - Detention = Max. Elevation = 47.62 ft
Reservoir name = Underground Detention Max. Storage = 2,377 cuft
Storage Indication method used.
Level Pool Route
Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs)
2.00 2.00
1.00 1.00
&% .
0.00 - 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)

== Hyd No. 2 e Hyd No. 1 I1111] Total storage used = 2,377 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Hyd. No. 1

PP2-Div 8 - Detention

Hydrograph type
Storm frequency
Time interval
Drainage area
Basin Slope

Tc method

Total precip.
Storm duration

Lt 1 | { O | O I 1

SBUH Runoff

100 yrs
2 min
2.197 ac
0.0 %
User
4.50in
24 hrs

Peak discharge
Time to peak

Hyd. volume
Curve number
Hydraulic length
Time of conc. (Tc)
Distribution
Shape factor

o uwinun

Thursday, 10/1/2015

2.213 cfs
7.90 hrs
31,293 cuft
95

0 ft

5.00 min
Type IA
n/a

PP2-Div 8 - Detention

Q (cfs) Hyd. No. 1 - 100 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
Y — \ 0.00

o 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Thursday, 10/1/2015
Hyd. No. 2
Level Pool Route J
Hydrograph type = Reservoir Peak discharge = 1.028 cfs
Storm frequency = 100 yrs Time to peak = 8.37 hrs
Time interval = 2min Hyd. volume = 31,053 cuft
Inflow hyd. No. = 1-PP2-Div 8 - Detention = Max. Elevation = 49.52 ft
Reservoir name = Underground Detention Max. Storage = 4,254 cuft
Storage Indication method used. -
Level Pool Route
Q (cfs) Hyd. No. 2 - 100 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
~ 0.00

14 16 18 20 22 24 26
Time (hrs)

|11111] Total storage used = 4,254 cuft



APPENDIX 1
ANALYSIS: NO DOWNSTREAM PIPE
IMPROVEMENTS, ALC WITH DETENTION, NO
JUNCTION CB RIM SURCHARGES




Pouisbo Piace Division 8

. L. Assisted Living Center
Project Description Downstream Stormwater Backwater Anaiysis
File Name How much detention with no pipe upgrades.SPF
Description
Poulsbo Plece 2 Div8

Downsfream Existing Conditions

Project Options
Flow Units CFS
Elevation Type ................... . Elevation
Hydrology Method ... Santa Barbara UH

Time of Concentration (TOC) Method .
Link Routing Method ........................
Eneble Overflow Ponding at Nodes . .
Skip Steady State Analysis Time Periods ........ NO

.. User-Defined

Analysis Options

Start Analysis On

End Anelysis On
Start Reporting On
Antecedent Dry Days .

Runoff (Dry Weather) Time Step .
Runoff (Wet Weather) Time Step ...

Reporting Time Step ..
Routing Time Step

Number of Elements

Rain Geges

Sihh

P,
Fol

Land Uses

Rainfall Details

Oct 01, 2013 00:00:00
Oct 02, 2013 00:00:00
Oct 01. 2013 00:00:00
. 0 days
.. 001:00:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
0 00:05:00 days hh:mm:ss
. 30 seconds
Qty
1
10

SN Rain Gage Data Rainfall Rain  State County Retumn Rainfall Rainfall
ID Source Type Units Period Depth Distribution
{years) (inches)
1 Rain Gage-01 Time Series TS-01 Cumulative inches Washington Kiisap 100 4.70 SCS Type IA 24-hr
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Poulsbo Piace Division 8

Assisted Living Center
Subbasin Summary Downstream Stormwater Backwater Analysis
SN Subbasin Area Impervious Impervious Pervious Total Total Total Peak Time of
D Area Area Curve Area Curve Rainfalt Runoff Runoff Runoff  Concentration
Number Number Volume
(ac) (%) (in) (@in) (ac-in) (cfs) (days hh:mm:ss)
1S8ub-03 478 87.00 98.00 86.00 469 429 2048 5.04 0 00:06:00
2 Sub-04 282 87.00 98.00 8600 469 403 1054 260 0 00:06:00
3 Sub07 217 73.00 98.00 86.00 469 411 891 219 0 00:06:00
4 Sub-08  0.90 78.00 98.00 86.00 469 417 378 093 0 00:06:00
5 Sub-09 242 74.00 98.00 86.00 469 412 998 246 0 00:06:00
6 Sub-10 059 95.00 98.00 8600 469 439 257 063 0 00:06:00
7 Sub-11 0.27 95.00 98.00 86.00 469 439 1.18 029 0 00:06:00
8 Sub-12  1.18 95.00 98.00 8600 469 439 519 1.28 0 00:06:00
9 Sub-14  0.98 95.00 98.00 86.00 469 439 429 1.05 0 00:06:00
10 sub-2 262 0.00 98.00 65.00 469 145 380 067 0 00:06:00
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Node Summary

Poulsbo Place Division 8
Assisted Living Center
Downstream Stormwater Backwater Analysis

SN Element Element Invert Ground/Rim Initiat Surcharge Ponded Peak Max HGL Max Min Timeof  Total Total Time
iD Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth  Attained Flooding Volume
Attained Occurrence
(ft (ft) () (ft) (ft)  (cfs) (fty (ft) (f) (days hh:mm) (ac-in) (min)
1 Jun-01  Junction -3.31 8.88 -3.31 8.88 0.00 21.92 794 0.00 0.74 0 00:00 0.00 0.00
2 Jun-04 Junction 6.48 1097 6.48 10.97 0.00 12.38 978 0.00 1.19 0 00:00 0.00 0.00
3 Jun-06 Junction 8.73 17.99 8.73 17.99 0.00 1408 1443 0.00 3.56 0 00:00 0.00 0.00
4 Jun-07  Junction 9.82 18.20 9.82 18.20 0.00 11.64 1591 0.00 229 0 00:00 0.00 0.00
5 Jun-08 Junction 11.34 18.22 11.34 18.22 0.00 11.36 17.27 0.00 0.95 0 00:00 0.00 0.00
6 Jun-09  Junclion 14.27 21.03 14.27 21.03 0.00 11.37 20.01 0.00 1.02 0 00:00 0.00 0.00
7 Jun-10  Junction 1434 21.61 14.34 21.61 000 9.19 2161 0.00 0.00 0 08:00 0.00 1.00
8 Jun-11  Junction 27.16 33.84 27.18 33.84 0.00 8.28 27.99 0.00 5.85 0 00:00 0.00 0.00
9 Jun-12  Junction 32.09 4485 32.09 44 85 0.00 5.68 32.81 0.00 12.04 0 00:00 0.00 0.00
10 Jun-13  Junction 3255 45.00 32.55 45.00 0.00 0.66 32.81 0.00 12.19 0 00:00 0.00 0.00
11 Jun-14  Junction 38.81 49.11 38.81 49.11 0.00 0.67 40.13 0.00 8.98 0 00:00 0.00 0.00
12 Jun-15  Junction 8.90 15.15 8.90 15.156 0.00 465 10.85 0.00 430 0 00:00 0.00 0.00
13 Jun-16  Junction 2.04 11.00 2.04 11.00 0.00 9.58 8.12 0.00 2.88 0 00:00 0.00 0.00
14 Qut-01  Qutfall -7.10 21.92 4.65
15 Jun-05 Flow Diversions 7.95 15.30 7.95 0.00 15.35 11.89 0.00 0.00
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Link Summary

SN Element Element From To (Oullef) Length

Poulsbo Place Division 8

Assisted Living Center

Downstream Stormwater Backwater Analysis

Inlet  Oublet Average Diameter or Manning's Peak Design Flow Peak Flow! Peak Flow Peak Flow PeakFlow Total Time Reported

D Type  (inlet) Node Ivet Invet Slope  Height Roughness Flow  Capacty DesignFlow Velocty  Depth  Depth/ Surcharged Condition
Node Elevation Elevation Ratio Total Depth
Ratio
M ®  ® (K (in (0] (ck) {fUsec) {t) {min)
1link01 Ppe Junf4 Jun13 20362 3991 3355 24700 15000 0.0120 066 10.30 006 464 022 017 0.00 Calculated
2Link€g2 Ppe  Jun3 Jun2 3802 3255 3200 12100 15000  0.0120 067 110 009 164 049 039 0.00 Calculated
3Link03 Ppe  Jun2 Jun1 25855 3200 2146 19100 15000  0.0120 5.68 9,66 059 787 o 062 0.00 Caleulated
4Link04 Ppe JunA1 Jun0 27757 2146 1543 43300 15000  0.0120 827 1457 051 9 104 083 0.00 Calculated
5Link05 Pipe  Jun-10Jun09 3789 1434 1443 05500 15000 0.0120 9.47 30 w14 125 100 2500 SURCHARGED
6Link06 Pipe Jund9 un08 6107 1427 11.35 47800 18000  0.0220 1.3 1357 084 744 150 100 24.00 SURCHARGED
7Lnk07 Ppe  Jun08 Jn07 15681 1134 982 96100 18000 00220 11.36 1925 059 643 150 100 30.00 SURCHARGED
8ink08 Ppe Jun07 Jun06 6261 962 906 09200  18.000  0.0111 1166 1180 099 660 150 100 34.00 SURCHARGED
9Link09 Pipe  Jun06 Jund5 11281 873 795 06%00 18000  0.0110 14.08 1032 13 197 1.50 100  36.00 SURCHARGED
10Link10 Pipe  Jun05 Jun-04 16920 795 656 08200 18000  0.0110 .33 1125 1.01 642 150 100 29.00 SURCHARGED
11Link11 Pipe  JunD4 Jun01 10045 648 373 27400 18000 00110 1237 2054 060 700 150 100 31.00 SURCHARGED
12Link42 Pipe  JunOf OutDl 13685 331 710 27700 18000 00110 2192 2066 106 1240 150 100 144000 SURCHARGED
13Link13 Pipe  Jun05 Jun15 5592 943 936 04300 12000 00110 402 149 210 549 1.00 100 11.00 SURCHARGED
14 Link-14 Pipe  Jun15 Jun16 14682 890 204 46700 12000 0.0120 465 8.4 056 592 1.00 100 15.00 SURCHARGED
15Link15 Ppe  Ju-16 Jun01 12002 204 305 42400 24000 00220 958 2753 03% 356 200 100 1436.00 SURCHARGED

Page 4 of8



Poulsbo Place Division 8

Assisted Living Center

Junction Input Downstream Stormwater Backwater Analysis
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum
D Elevation {Max) {Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover
[{0)] [{i)] (/) (ft) (ft) [{i)] (L)) ) (in)
1 Jun-01 -3.31 868 11.99 -331 000 8.68 0.00 0.00 0.00
2 Jun-04 8.48 10.97 449 848 0.00 10.97 0.00 0.00 0.00
3 Jun-06 8.73 17.99 9.26 873 0.00 17.99 0.00 0.00 0.00
4 Jun-07 9.82 18.20 6.38 982 0.00 18.20 0.00 0.00 0.00
5 Jun-08 11.34 18.22 6.88 11.34 0.00 18.22 0.00 0.00 0.00
8 Jun-09 14.27 21.03 6.78 1427 0.00 21.03 0.00 0.00 0.00
7 Jun-10 14.34 21.61 7.27 1434 0.00 21.61 000 000 0.00
8 Jun-11 27.18 33.64 6.68 2746 0.00 33.64 0.00 0.00 0.00
9 Jun-12 32.09 44.85 12.76 3209 000 4485 0.00 0.00 0.00
10 Jun-13 32.55 45.00 1245 3255 0.00 45.00 0.00 0.00 0.00
11 Jun-14 38.81 49.11 10.30 38.81 0.00 49.11 0.00 0.00 0.00
12 Jun-15 8.90 15.15 6.25 8.90 0.00 15.15 0.00 0.00 0.00
13 Jun-18 204 11.00 8.96 204 000 11.00 0.00 0.00 0.00
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Junction Results

Poulsbo Place Division 8

Assisted Living Center
Downstream Stormwater Backwater Analysis

SN Element Peak Peak Max HGL Max HGL Max Min Average HGL Average HGL Time of Timeof  Total Total Time
ID Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded

Inflow Attained Attained Depth  Attalned Attained Attained  Occurrence Flooding Volume

Attalned Occumrence

(cfs)  (cfs) (ft) (ft) () (ft) () () (days hh:mm) (days hhmm) (ac-in) (min)
1 Jun01 2192 0.00 7.94 11.25 0.00 0.74 481 8.12 0 08:00 0 00:00 0.00 0.00
2 Jun-04 1238 1.05 9.78 3.30 0.00 1.19 8.68 0.40 0 08:00 0 00:00 0.00 0.00
3 Jun08 1408 246 1443 5.70 0.00 3.56 9.33 0.60 0 08:00 0 00:00 0.00 0.00
4 Jun07 1164 029 15.91 6.09 0.00 229 10.34 0.52 0 08:00 0 00:00 0.00 0.00
5Jun08 1136 0.00 17.27 593 0.00 0.95 11.73 0.39 0 08:00 0 00:00 0.00 0.00
6 Jun09 1137 219 20.01 574 0.00 1.02 14.70 043 0 08:00 0 00:00 0.00 0.00
7 Jun-10 919 092 21.61 7.27 0.00 0.00 15.01 0.67 0 07:59 0 08:00 0.00 1.00
8 Jun-11 8.28 260 27.99 0.83 0.00 5.85 2743 0.27 0 08:00 0 00:00 0.00 0.00
9 Jun-12 568 5.04 32.81 0.72 0.00 12.04 32.37 0.28 0 07:54 0 00:00 0.00 0.00
10 Jun-13 066 0.00 3281 0.268 0.00 12.19 32.66 0.11 0 07:54 0 00:00 0.00 0.00
11 Jun-14 067 067 40.13 1.32 0.00 8.98 39.77 0.96 0 08:00 0 00:00 0.00 0.00
12Jun-15 465 063 10.85 1.95 0.00 430 8.99 0.09 0 08:00 0 00:00 0.00 0.00
13 Jun-16 958 0.00 8.12 6.08 0.00 2.88 481 277 0 08:00 0 00:00 0.00 0.00
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Pouisbo Piace Division 8
Assisted Living Center

Pipe Input Downstream Stormwater Backwater Analysis
SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additional Initial Flap  No. of
ID Invert Invert Invert Invert Drop  Slope Shape Diameter or Widih Roughness Losses  Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height
(i) (1 Mm [ (%) () (in) {cfs)

1 Link-01  293.62 3991 1.10 3355 1.00 6.36 21700 CIRCULAR 15,000 15.000 00120 0.5000 0.6000 0.0000 0.00 No 1
2 Link-02 38.02 3255 0.00 3209 000 046 1.2100 CIRCULAR 15.000 15.000 00120 0.5000 0.6000 0.0000 0.00 No 1
3 Link-03 25855 3209 0.00 2718 0.00 493 1.9100 CIRCULAR 15.000 15.000 0.0120 0.5000 0.5000 0.0000 0.00 No 1
4 Link-04 277.57 2718 0.00 1513 079 12.03 4.3300 CIRCULAR 15.000 15.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
5 Link-05 37.89 1434 000 1413 -0.14 021 0.5500 CIRCULAR 15.000 15.000 0.0120  0.5000 0.6000 0.0000 0.00 No 1
6 Link-06  61.07 1427 0.00 1135 001 292 47800 CIRCULAR 18.000 18.000 0.0220 0.5000 0.6000 0.0000 0.00 No 1
7 Link-07 1581 11.34 000 982 000 152 9.6100 CIRCULAR 18.000 18.000 0.0220 0.5000 0.6000 0.0000 0.00 No 1
8 link-08 82.61 982 0.00 906 033 076 0.9200 CIRCULAR 18.000 18.000 0.0111  0.5000 0.6000 0.0000 0.00 No 1
9 Link-09 112.81 873 0.00 795 000 078 0.6800 CIRCULAR 18.000 18.000 0.0110  0.5000 0.6000 0.0000 0.00 No 1
10 Link-10  160.20 7.95 0.00 658 008 1.39 0.8200 CIRCULAR 18.000 18.000 0.0110 0.5000 0.6000 0.0000 0.00 No 1
11 Link-11  100.45 848 0.00 3.73 7.04 275 2.7400 CIRCULAR 18.000 18.000 0.0110 0.5000 0.6000 0.0000 0.00 No 1
12 Link-12 136.85 -3.31 000 -7.10 000 379 27700 CIRCULAR 18.000 18.000 0.0110 0.5000 0.0000 0.0000 0.00 No 1
13 Link-13 55.92 943 148 936 046 0.07 0.1300 CIRCULAR 12.000 12.000 0.0110  0.5000 0.8000 0.0000 0.00 No 1
14 Link-14 146.92 8.90 0.00 204 000 686 4.8700 CIRCULAR 12.000 12.000 0.0120 0.5000 0.8000 0.0000 0.00 No 1
15 Link-15 120.02 204 0.00 -3.05 026 5.09 4.2400 CIRCULAR 24.000 24.000 0.0220 0.5000 0.5000 0.0000 0.00 No 1
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Pouisbo Piace Division 8
Assisted Living Center

Pipe Results Downstream Stormwater Backwater Anaiysis
SN Element Peak Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time Froude Reported
ID Flow Peak Flow Capacity Design Flow Velocity Time Depth Depth/ Surcharged Number Condition
Occumrence Ratio Total Depth
Ratio
{cfs) (days hh:mm) {cfs) (f/sec) (min) (i) {min)

1 Link-01 086 0 08:01 10.30 0.08 464 1.05 0.22 0.17 0.00 Calculeted

2 Link-02 067 0 08:00 7.70 0.09 164 039 0.49 0.39 0.00 Calculated

3 Unk-03 568 0 08:00 9.66 0.59 767 0.56 0.77 0.62 0.00 Calculated

4 Link-04 8.27 0 08:00 14.57 0.57 970 048 1.04 0.83 0.00 Calculeted

5 Link-05 917 0 08:00 3.01 3.05 747 008 1.25 1.00 25.00 SURCHARGED

6 Link-06 11.36 0 07:59 13.57 0.64 714 0.4 1.50 1.00 24.00 SURCHARGED

7 Link-07 11.36 0 08:01 19.25 0.59 643 0.04 1.50 1.00 30.00 SURCHARGED

8 link-08 11.66 0 08:01 11.80 0.99 6.60 0.21 1.50 1.00 34.00 SURCHARGED

9 Link-09 14.08 0 08:00 10.32 1.36 797 024 1.50 1.00 36.00 SURCHARGED
10 Link-10  11.33 0 08:00 11.25 1.01 642 044 1.50 1.00 29.00 SURCHARGED
11 Link-11 1237 0 08:00 20.54 0.60 7.00 024 1.50 1.00 31.00 SURCHARGED
12 Link-12  21.92 0 00:00 20.66 1.08 1240 018 1.50 1.00 1440.00 SURCHARGED
13 Link-13  4.02 0 08:00 149 270 519 0.18 1.00 1.00 11.00 SURCHARGED
14 Link-14  4.65 0 08:00 8.34 0.56 592 041 1.00 1.00 15.00 SURCHARGED
15 Link-15  9.58 0 00:01 27.53 035 356 0.56 2,00 1.00 1436.00 SURCHARGED
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Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Wednesday, 09/30/2015

Hyd. No. 2

PP2-Div 8 - Detention

Hydrograph type = SBUH Runoff Peak discharge = 1.005 cfs

Storm frequency = 2yrs Time to peak = 474 min

Time interval = 2 min Hyd. volume = 14,115 cuft

Drainage area = 2197 ac Curve number = 95

Basin Slope = 0.0% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 2.30in Distribution = Type IA

Storm duration = 24 hrs Shape factor = n/a

PP2-Div 8 - Detention

Q (cfs) Hyd. No. 2 -- 2 Year Q (cfs)
2.00 2.00
1.00 ﬂ 1.00
0.00 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

——— Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Wednesday, 09 /30 /2015
Hyd. No. 3

Level Pool Route

Hydrograph type = Reservoir Peak discharge = 0.279 cfs

Storm frequency = 2yrs Time to peak = 558 min

Time interval = 2 min Hyd. volume = 10,599 cuft
Inflow hyd. No. = 2 - PP2-Div 8 - Detention =~ Max. Elevation = 45,90 ft
Reservoir name = Underground Detention Max. Storage = 4,862 cuft

Storage Indication method used.

Level Pool Route

Q (cfs) Hyd. No. 3 - 2 Year Q(cfs)
2.00 2.00
1.00 1.00

\
0.00 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680
Time (min)

== Hyd No. 3 = Hyd No. 2 1111 Total storage used = 4,862 cuft



Pond Report 3

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Wednesday, 09 /30 /2015

Pond No. 1 - Underground Detention

Pond Data
UG Chambers -Invert elev. = 42.00 ft, Rise x Span = 8.00 x 8.00 ft, Barrel Len = 200.00 ft, No. Barrels =1, Slope = 0.00%, Headers = No

Stage / Storage Table
Stage (ft) Elevation (ft) Contour area (sqft) Incr. Storage (cuft) Total storage (cuft)
0.00 42.00 n/a 0 0
0.80 42.80 n/a 523 523
1.60 43.60 n/a 909 1,433
2.40 44.40 n/a 1,106 2,538
3.20 45.20 n/a 1,218 3,756
4.00 46.00 n/a 1,272 5,029
4.80 46.80 n/a 1,272 6,301
5.60 47.60 n/a 1,218 7,519
6.40 48.40 n/a 1,105 8,624
7.20 49.20 n/a 909 9,533
8.00 50.00 n/a 523 10,055
Culvert / Orifice Structures Weir Structures
[A] [B] [C] [PrfRsr] [A] [B] [C] [D]
Rise (in) = 12.00 3.40 Inactive Inactive Crest Len (ft) = 3.14 Inactive Inactive Inactive
Span (in) = 12.00 3.40 0.00 0.00 Crest El. (ft) = 49.60 0.00 0.00 0.00
No. Barrels =1 1 1 0 Weir Coeff. = 3.33 3.33 3.33 3.33
Invert El. (ft) = 42.50 42.50 0.00 0.00 Weir Type =1 -- -—
Length (ft) = 20.00 0.00 0.00 0.00 Multi-Stage = Yes No No No
Slope (%) = 2.00 0.00 0.00 nfa
N-Value = .012 .013 .013 n/a
Orifice Coeff. = 0.60 0.62 0.60 0.60 Exfil.(in/hr) = 0.000 (by Contour)
Multi-Stage = nla Yes No No TW Elev. (ft) = 4510
Note: Culveri/Orifice oulflows are analyzed under inlet (ic) and outlet (oc) control  Weir risers checked for_ orifice conditions (ic) and submergence (s)
Stage (ft) stage ) Discharge Elev (ft)
10.00 52.00
8.00 50.00
6.00 48.00
4
4.00 / 46.00
2.00 44.00
0.00 42.00
0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00
Discharge (cfs)

= Total Q



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Wednesday, 09/30/2015

Hyd. No. 2
PP2-Div 8 - Detention
Hydrograph type = SBUH Runoff Peak discharge = 1.392 cfs
Storm frequency = 10 yrs Time to peak = 474 min
Time interval = 2 min Hyd. volume = 19,530 cuft
Drainage area = 2.197 ac Curve number = 95
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 5.00 min
Total precip. = 3.00in Distribution = Type IA
Storm duration = 24 hrs Shape factor = n/a
PP2-Div 8 - Detention
Q (cfs) Hyd. No. 2 -- 10 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 ’/ 0.00
0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

— Hyd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Wednesday, 09 /30/2015
Hyd. No. 3
Level Pool Route
Hydrograph type = Reservoir Peak discharge = 0.421 cfs
Storm frequency = 10 yrs Time to peak = 544 min
Time interval = 2 min Hyd. volume = 16,014 cuft
Inflow hyd. No. = 2 -PP2-Div 8 - Detention = Max. Elevation = 46.91ft
Reservoir name = Underground Detention Max. Storage = 6,471 cuft
Storage In_dication n;etl;od:sea.— . o
Level Pool Route
Q (cfs) Hyd. No. 3 - 10 Year Q (cfs)
2.00 2.00
1.00 1.00
S
‘h_-'lu-.
0.00 - 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680

Time (min)
e~ Hyd No. 3 = Hyd No. 2 [ Total storage used = 6,471 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Wednesday, 09/30/2015

Hyd. No. 2

PP2-Div 8 - Detention

Hydrograph type = SBUH Runoff Peak discharge = 2.213 cfs

Storm frequency = 100 yrs Time to peak = 474 min

Time interval = 2 min Hyd. volume = 31,293 cuft
Drainage area = 2.197 ac Curve number = 05

Basin Slope = 00% Hydraulic length = 0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 4.50in Distribution = Type IA

Storm duration = 24 hrs Shape factor = n/a

PP2-Div 8 - Detention

Q (cfs) Hyd. No. 2 -- 100 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 /] 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560
Time (min)

—H

yd No. 2



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Wednesday, 09/30/2015
Hyd. No. 3

Level Pool Route J
Hydrograph type = Reservoir Peak discharge = 0.660 cfs

Storm frequency = 100 yrs Time to peak = 544 min

Time interval = 2 min Hyd. volume = 27,778 cuft
Inflow hyd. No. = 2 -PP2-Div 8 - Detention = Max. Elevation = 49.56 ft
Reservoir name = Underground Detention Max. Storage = 9,768 cuft

Storage Indication method used.

Level Pool Route

Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00

\-\ \_____‘
- P —
\,\
0.00 - ¥ 0.00

0 120 240 360 480 600 720 840 960 1080 1200 1320 1440 1560 1680

Time (min)
e Hyd No. 3 e Hyd NoO. 2 I1111] Total storage used = 9,768 cuft



APPENDIX J
ANALYSIS: ALC WITH DETENTION, OUTFALL
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Project Description

File Name

Project Options

Flow Units
Elevation Type ...........
Hydrology Method ..
Time of Concentration (TOC) Method
Link Routing Method
Enable Overflow Ponding at Nodes
Skip Steady State Analysis Time Periods

Analysis Options

Start Analysis On
End Analysis On

Start Reporting On
Antecedent Dry Days .
Runoff (Dry Weather) Time Step .
Runoff (Wet Weather) Time Step
Reporting Time Step ..
Routing Time Slep

Number of Elements

Rain Gages
Subbasi

Outfalls
Flow Dit
Inlets
Storage Nodes
Links....

Ch P
Pipes
Pumps
Orifices
Weirs
Outlets

Pollutants

Land Uses

Rainfall Details

Data
Source

Data Source
D

SN Rain Gage
D

Poulsbo Place Division 8
Assisted Living Center
Downstream Stormwater Backwater Analysis

ALC DETENTION WITH NO PIPE UGRADES WILL LARGER OUTFALL ELIMINATE SURCHARGE J-7 TO J-5.5PF

Poulsbo Place 2 Div 8

Downstream Existing Conditions

CFS
Elevation

.. Santa Barbara UH
.. User-Defined

Oct 01, 2013
Oct 02, 2013
Oct 01, 2013

00:00:00
00:00:00
00:00:00

days

days hh:mm:ss
days hh:mm:ss
days hh:mm:ss
seconds

Rain  State

Units

Rainfall
Type

County Retum Rainfall Rainfall
Period Depth Distribution
(years) (inches)

1 Rain Gage-01 Time Series TS-01

Cumulative inches Washinglon Kitsap 100 470

Page 1 of 8
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Poulsbo Piace Division 8

Assisted Living Center
Subbasin Summary Downstream Stormwater Backwater Analysis
SN Subbasin Area impervious Impervious Pervious Tolal Total Tolal Peak Time of
ID Area Area Curve Area Curve Rainfall Runoff Runoff Runoff  Concentration
Number Number Volume
(ac) (%) (in) (in) _(ac-in) _(cfs) (days hh:mm:ss)
1Sub-03 478 87.00 98.00 86.00 469 429 2048 504 0 00:06:00
2 Sub-04 282 67.00 98.00 88.00 469 403 1054 260 0 00:06:00
3 Sub07 217 73.00 98.00 8600 469 411 891 219 0 00:06:00
4 Sub08 0.90 78.00 98.00 8600 469 417 376 093 0 00:06:00
5Sub09 242 74.00 98.00 8600 469 412 998 246 0 00:06:00
8 Sub-10 059 95.00 98.00 8600 469 439 257 063 0 00:08:00
7 Sub-11 0.27 95.00 98.00 8600 489 439 1.18 029 0 00:06:00
8 Sub-12  1.18 95.00 98.00 8600 469 439 519 128 0 00:06:00
9 Sub-14  0.98 95.00 98.00 86.00 469 439 429 1.05 0 00:06:00
10 sub-2 2.62 0.00 98.00 6500 469 145 380 067 0 00:06:00
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Node Summary

Poulsbo Place Divislon 8
Assisted Living Center
Downstream Stormwater Backwater Analysls

SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Time of  Total Total Time
ID Type Elevation (Max) Water Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth  Attalned Flooding Volume
Atlained Occurrence
) () (ft) (f) () (cfs) () () (ft) (days hh:mm) (ac-in) (min)
1 Jun-01  Junction -3.31 8.68 -3.31 8.68 0.00 37.96 8.04 0.00 264 0 00:00 0.00 0.00
2 Jun-04 Junction 8.48 1097 6.48 10.97 0.00 13.90 775 0.00 3.22 0 00:00 0.00 0.00
3 Jun-06 Junction 8.73 17.99 8.73 17.99 0.00 14.12 13.18 0.00 483 0 00:00 0.00 0.00
4 Jun-07 Junction 9.82 18.20 9.82 18.20 0.00 11.67 14.65 0.00 3.55 0 00:00 0.00 0.00
5 Jun-08 Junction 1.4 18.22 11.4 18.22 0.00 11.38 16.02 0.00 220 0 00:00 0.00 0.00
8 Jun-09  Junction 14.27 21.03 14.27 21.03 0.00 11.38 18.78 0.00 225 0 00:00 0.00 0.00
7 Jun-10  Junction 14.94 21.61 14.34 21.81 0.00 9.19 20.39 0.00 1.22 0 00:00 0.00 0.00
8 Jun-11  Junction 27.18 3384 27.18 33.84 0.00 828 2792 0.00 592 0 00:00 0.00 0.00
9 Jun-12  Junction 32.09 4485 32.09 44.65 0.00 5.68 32.82 0.00 12.03 0 00:00 0.00 0.00
10 Jun-13  Junction 32.55 45.00 32.55 45.00 0.00 066 32.82 0.00 12.18 0 00:00 0.00 0.00
11 Jun-14  Junction 38.81 4911 38.81 49.11 0.00 067 40.13 0.00 8.98 € 00:00 0.00 0.00
12 Jun-15  Junction 8.90 15.15 8.90 15.15 0.00 3.17 9.37 0.00 578 0 00:00 0.00 0.00
13 Jun-16  Junction 204 11.00 204 11.00 0.00 13.63 8.10 0.00 290 0 00:00 0.00 0.00
14 Out-01  Quitfall -7.10 37.96 4.65
15 Jun-05 Flow Diversions 7.95 15.30 7.95 0.00 15.39 10.81 0.00 0.00
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Link Summary

SN Element Element From To (Oulet) Length

Poulsbo Place Division 8

Assisted Living Center

Downstream Stormwater Backwater Analysis

It Outlet Average Diameteror Manning's Peak Design Flow Peak Flow/ Peak Flow Peak Flow Peak Flow Total Time Reported

D Type  (Inlet) Node Ivet  invet Slope  Height Roughness Flow  Capacty DesignFlow Velocty ~ Depth  Depth/ Surcharged Condition
Node Elevation Elevation Ratio Total Depth
Ratio
M M @ (% {in} (k) {ck) {fisec) ] (min)
1Lnk0! Ppe  Juni4 Juni3 29362 3081 3355 21700 15000  0.0120 066 1030 006 464 022 047 0.00 Calcufated
20ink42 Ppe  Jun13 Jun2 3002 3255 3200 12100 15000  0.0120 067 110 0.09 164 050 040 0.00 Calculated
3lnk03 Pipe  Junf2 Junf1 25855 3200 2746 19100 15000  0.0120 568 966 058 1 075 050 0.00 Catculated
4Llink0d Ppe  Jundf Jun10 27757 2746 1543 43300 15000 00120 827 1451 057 969 1.01 081 0.00 Calculated
5Link05 Pipe  Jun10 Jun09 3789 1434 1443 05500 15000  0.0120 949 3.01 06 749 125 100 24.00 SURCHARGED
6Lnk06 Ppe Jun09 Jun08 6107 1427 1135 47000 18000 00220 11.38 1357 (IF7 S A ) 1.50 100 23.00 SURCHARGED
Tlink07 Ppe  Jun08 Jun7 1581 1134 982 96100 18000 00220 11.38 1925 059 64 150 100 29.00 SURCHARGED
8lnk08 Pipe JunO7 Jun06 8261 982  0.06 05200 18000  0.0111 11.68 11.80 099 681 1.50 100 34.00 SURCHARGED
9link09 Ppe  Jun6 Jun05 11281 873 795 06900 18000  0.0110 1412 1032 131 199 150 100 3600 SURCHARGED
10Link-10 Pipe  Jun-05 JunD4 16920 795 656 08200 18000  0.0110 1265 1125 114 14 142 0.95 0.00 > CAPACITY
11 lnk-11 Ppe  Jun04 Jun{l 10045 648 373 27400 18000  0.0110 1390 2054 068 814 138 092 0.00 Calculated
12Link42 Ppe  Juni Out01 13685 -331 710 27700 24000  0.0110 37.9 “4 085 1208 200 100 1440.00 SURCHARGED
13 Link3 Pipe  Jund5 Jun15 5582 043 036 04300 12000 00110 254 149 11 361 084 0.84 0.00 > CAPACITY
14 Link-14 Ppe  Juni5 Jun-16 14692 890  2.04 46700 12000 0.0120 347 8.34 0.38 5.44 0.73 0.13 0.00 Calculated
15Lnk15 Ppe  Jun16 Jun01 12002 204 305 42400 24000  0.0220 13.683 2153 050 467 200 100 1439.00 SURCHARGED
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Pouisbo Piace Division 8

Assisted Living Center

Junction Input Downstream Stormwater Backwater Anaiysis
SN Element Invert Ground/Rim Ground/Rim Initial Initial Surcharge Surcharge Ponded Minimum
ID Elevation (Max) (Max) Water Water Elevation Depth Area Pipe
Elevation Offset Elevation Depth Cover
() [{i)] () M @ () () (ft9) (In)
1 Jun-01 -3.31 6.68 11.99 -331 0.00 6.68 000 0.00 0.00
2 Jun-04 648 10.97 449 648 0.00 1097 000 000 0.00
3 Jun-06 6.73 17.99 9.26 873 0.00 17.99 000 0.00 0.00
4 Jun-07 9.82 18.20 6.38 982 0.00 16.20 000 000 0.00
5 Jun-08 11.34 16.22 6.68 1134 0.00 16.22 000 000 0.00
6 Jun-09 14.27 21.03 6.76 1427 0.00 21.03 0.00 0.00 0.00
7 Jun-10 14.34 21.61 727 1434 0.00 2161 000 000 0.00
8 Jun-11 27.16 33.84 6.68 2716 0.00 33.64 000 000 0.00
9 Jun-12 32.09 44.85 12.76 32.09 0.00 4485 0.00 0.00 0.00
10 Jun-13 32.55 45.00 12.45 3255 0.00 45.00 000 000 0.00
11 Jun-14 38.61 4911 10.30 38.81 0.00 49.11 000 000 0.00
12 Jun-15 6.90 15.15 6.25 890 0.00 15.15 000 0.00 0.00
13 Jun-16 2.04 11.00 6.96 204 0.00 11.00 000 000 0.00
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Pouisbo Piace Division 8

Assisted Living Center
Junction Resulits Downstream Stormwater Backwater Anaiysis
SN Element Peek Peak MaxHGL Max HGL Max Min Average HGL Average HGL Time of Timeof  Total Total Time
D Inflow Lateral Elevation Depth Surcharge Freeboard Elevation Depth Max HGL Peak Flooded Flooded
Inflow Attained Attained Depth  Attained Atteined Attained  Occurrence Flooding Volume
Attained Occurrence
(cfs)  (cfs) () () () () (ft) (R) (days hh:mm) (deys hh:mm) (ac-in) (min)
1Jun-01 3796 0.00 6.04 9.35 0.00 264 4.69 8.00 0 00:01 0 00:00 0.00 0.00
2Jun-04 1390 1.05 7.75 1.27 0.00 322 8.87 039 0 08:00 0 00:00 0.00 0.00
3Jun06 1412 246 13.16 443 0.00 463 9.33 0.60 0 08:00 0 00:00 0.00 0.00
4 Jun07 1167 029 14.65 483 0.00 3.55 10.34 0.52 0 08:00 0 00:00 0.00 0.00
5Jun08 1138 000 16.02 468 0.00 220 11.73 0.39 0 08:00 0 00:00 0.00 0.00
8 Jun09 1138 219 18.78 451 0.00 225 14.69 042 0 08:00 0 00:00 0.00 0.00
7 Jun-10 919 092 20.39 8.05 0.00 1.22 15.01 0.87 0 08:00 0 00:00 0.00 0.00
8 Jun-11 828 260 27.92 0.76 0.00 5.92 2743 0.27 0 08:00 0 00:00 0.00 0.00
9Jun-12 568 504 32.82 073 0.00 12.03 3237 0.28 0 08:00 0 00:00 0.00 0.00
10 Jun-13 066 0.00 32.82 0.27 0.00 12.18 32.66 011 0 08:00 0 00:00 0.00 0.00
11 Jun-14 067 0.67 4013 1.32 0.00 8.98 39.77 0.96 0 08:00 0 00:00 0.00 0.00
12 Jun-15 3147 063 9.37 047 0.00 5.78 8.98 0.08 0 08:00 0 00:00 0.00 0.00
13 Jun-16 1363 0.00 8.10 8.06 0.00 280 469 285 0 00:01 0 00:00 0.00 0.00
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Poulsho Place Division 8
Assisted Living Center

Pipe Input Downstream Stormwater Backwater Analysis
SN Element Length Inlet Inlet Outlet Outlet Total Average Pipe Pipe Pipe Manning's Entrance Exit/Bend Additiona! Initial Flap  No. of
ID Invert Invert Invert Invert Drop  Slope Shape Diameter or Width Roughness Losses Losses Losses Flow Gate Barrels
Elevation Offset Elevation Offset Height
(fty (ft) (ft) (ft) {1 I L)) (%) (in) (in) (cfs)

1 Link-01 293.62 3991 1.10 3355 1.00 6.38 21700 CIRCULAR 15.000 15.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
2 Link-02  38.02 3255 0.00 3209 000 046 1.2100 CIRCULAR 15.000 15.000 0.0120  0.5000 0.6000 0.0000 0.00 No 1
3 Link-03 258.55 3209 000 2716 0.00 493 1.9100 CIRCULAR 15.000 15.000 0.0120  0.5000 0.5000 0.0000 0.00 No 1
4 Link-04 277.57 27.16 0.00 1513 0.79 12.03 4.3300 CIRCULAR 15.000 15.000 0.0120  0.5000 0.6000 0.0000 0.00 No 1
5 Link-05  37.89 1434 0.00 1413 -0.14 0.21 0.5500 CIRCULAR 15.000 15.000 0.0120  0.5000 0.6000 0.0000 0.00 No 1
6 Link-06  61.07 1427 0.00 1135 0.01 292 47800 CIRCULAR 18.000 18.000 00220 05000 0.6000 0.0000 0.00 No 1
7 Link-07 15.81 11.34 0.00 982 0.00 152 9.6100 CIRCULAR 18.000 18.000 00220 0.5000 0.8000 0.0000 0.00 No 1
8 link-08 82.61 982 0.00 906 033 076 0.9200 CIRCULAR 18.000 18.000 0.0111  0.5000 0.6000 0.0000 0.00 No 1
9 Link-09 112.81 873 0.00 795 000 078 0.6900 CIRCULAR 18.000 18.000 0.0110  0.5000 0.6000 0.0000 0.00 No 1
10 Link-10  169.20 7.95 0.00 856 008 1.39 0.8200 CIRCULAR 18.000 18.000 0.0110  0.5000 0.6000 0.0000 0.00 No 1
11 Link-11 10045 648 0.00 373 7.04 275 2.7400 CIRCULAR 18.000 18.000 0.0110  0.5000 0.6000 0.0000 0.00 No 1
12 Link-12  136.85 -3.31 0.00 -710 000 3.79 27700 CIRCULAR 24.000 24.000 0.0110 0.5000 0.0000 0.0000 0.00 No 1
13 Link-13  55.92 943 148 936 046 007 0.1300 CIRCULAR 12.000 12.000 0.0110  0.5000 0.8000 0.0000 0.00 No 1
14 Link-14 148.92 890 0.00 204 000 686 4.8700 CIRCULAR 12.000 12.000 0.0120 0.5000 0.6000 0.0000 0.00 No 1
15 Link-15  120.02 204 000 -3.05 026 509 4.2400 CIRCULAR 24.000 24,000 0.0220 0.5000 0.5000 0.0000 0.00 No 1
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Pipe Results

SN Element Peak

Poulsbo Place Division 8
Assisted Living Center
Downstream Stormwater Backwater Analysis

Time of Design Flow Peak Flow/ Peak Flow Travel Peak Flow Peak Flow Total Time

Froude Reported

ID Flow Peak Flow Capacity Design Flow  Velocity Time Depth Depth/ Surcharged Number Condition
Occurrence Ratio Total Depth
Ratio
(cfs) (days hh:mm) (cfs) (f'sec) (min) ) (min)
1 Link-01 0.66 0 08:01 10.30 0.06 484 105 0.22 0.17 0.00 Calculated
2 Link-02 0.67 0 08:00 7.70 0.09 1.64 039 0.50 0.40 0.00 Calculated
3 Link-03 568 0 08:00 9.66 0.59 771 056 0.75 0.60 0.00 Calculated
4 Link-04 6.27 0 08:00 14.57 0.57 969 048 1.01 0.81 0.00 Calculated
5 Link-05 9.19 0 08:00 3.01 3.06 749 0.08 1.25 1.00 24.00 SURCHARGED
6 Link-06 1138 0 08:00 13.57 0.84 7.14 0.14 1.50 1.00 23.00 SURCHARGED
7 Link-07 11.38 0 06:00 19.25 0.59 644 0.04 1.50 1.00 29.00 SURCHARGED
8 link-08  11.88 0 08:00 11.80 0.99 6.81 0.21 1.50 1.00 34.00 SURCHARGED
9 Link-09 14.12 0 08:00 10.32 137 799 024 1.50 1.00 36.00 SURCHARGED
10 Link-10  12.65 0 08:00 11.25 1.14 742 038 1.42 0.95 0.00 > CAPACITY
11 Link-11  13.80 0 08:00 20.54 0.68 6.14 0.21 1.39 0.92 0.00 Calculated
12 Link-12  37.96 0 00:00 44 49 0.85 1208 0.19 2.00 1.00 1440.00 SURCHARGED
13 Link-13 2.54 0 08:00 1.48 1.71 361 0.26 0.84 0.84 0.00 > CAPACITY
14 Link-14 317 0 08:00 8.34 0.38 514 048 073 0.73 0.00 Calculated
15 Link-15 13.63 0 00:01 27.53 0.50 467 043 200 1.00 1439.00 SURCHARGED
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APPENDIX K
OUTPUT: COMPARISON OF MAXIMUM WATER
SURFACE ELEVATIONS IN THE EXISTING
CONDITION VERSUS BASIN WITH ALC ON-LINE
WITH Q<0.67 CFS




Node Summary

EXEb (A0 Fe Aon

Poulsbo Piace Division 8
Assisted Living Center
Downstream Stormwater Backwater Anailysis

)

SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peak Max HGL Max Min Timeof  Total Total Time
ID Type Elevation (Max) Waler Elevation Area Inflow Elevation Surcharge Freeboard Peak Flooded Flooded
Elevation Elevation Attained Depth  Attained Flooding Volume
Attained Occurrence
() () () R () (cfs) () (R) (days hh:mm) (ac-in) (min)
1 Jun-01  Junction -3.31 8.68 -3.31 8.68 0.00 21.92 0.00 073 0 00:00 0.00 0.00
2 Jun-04 Junction 8.48 10.97 6.48 1097 0.00 1240 0.00 117 0 00:00 0.00 0.00
3 Jun-06 Junction 8.73 17.99 8.73 17.99 0.00 14.09 0.00 3.54 0 00:00 0.00 0.00
4 Jun-07  Junction 9.82 18.20 9.82 18.20 0.00 11.79 0.00 228 0 00:00 0.00 0.00
5 Jun-08 Junction 11.34 18.22 11.34 18.22 0.00 11.51 0.00 0.94 0 00:00 0.00 0.00
8 Jun09 Junction 14.27 21.03 14.27 21.03 0.00 11.51 0.00 1.01 0 00:00 0.00 0.00
7 Jun-10  Junction 1434 21.61 14.34 21.81 0.00 10.33 0.00 0.00 0 08:00 0.21 18.00
8 Jun-11  Junction 27.18 33.84 27.18 33.84 000 944 0.00 573 0 00:00 0.00 0.00
9 Jun-12  Junction 32.09 4485 32.09 44.85 0.00 885 0.00 11.94 0 00:00 0.00 0.00
10 Jun-13  Junction 32.55 4500 32.55 45.00 0.00 142 0.00 12.03 0 00:00 0.00 0.00
11 Jun-14  Junction 38.81 4911 38.81 49.11 0.00 142 0.00 8.88 0 00:00 0.00 0.00
12 Jun-15  Junction 8.90 15.15 8.90 15.15 0.00 474 0.00 4.28 0 00:00 0.00 0.00
13 Jun-16  Junction 204 11.00 204 11.00 0.00 9.59 0.00 287 0 00:00 0.00 0.00
14 Out-01 Oulffall -7.10 21.92
15 Jun-05 Flow Diversions 7.95 15.30 7.95 0.00 15.36 0.00 0.00
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Poulsbo Place Division 8
Assisted Living Center

Node Summary Downstream Stormwater Backwater Anaiysis
SN Element Element Invert Ground/Rim Initial Surcharge Ponded Peakf Max HGL Max Min Timeof  Tolal Tolal Time
ID Type Elevation (Max) Waler Elevation Area Infla i urcharge Freeboard Peak Flooded Flooded
Elevation Elevation Deplh  Attained Flooding Volume
Aftained Occurrence

(ft) [(i}) () (ft) () (cfs) (M () (ft) (days hhomm) _ (ac-in) (min)
1 Jun-01  Junction -3.31 8.68 -3.31 8.68 0.00 21.92 794 0.00 074 0D 00:00 0.00 0.00
2 Jun-04 Junction 6.48 10.97 6.48 10.97 0.00 12.38 978 0.00 119 0 00:00 0.00 0.00
3 Jun-06 Junction 873 17.99 873 17.99 0.00 14.08 1443 0.00 3.56 0 00:00 0.00 000
4 Jun-07  Junction 982 18.20 9.82 18.20 0.00 11.64 1591 0.00 229 0 00:00 0.00 0.00
5 Jun-08  Junction 11.34 18.22 11.34 1822  0.00 11.36 17.27 0.00 0.95 0 00:00 0.00 0.00
6 Jun-09  Junction 14.27 21.03 1427 2103 0.00 11.37 20.01 0.00 1.02 0 00:00 0.00 0.00
7 Jun-10  Junction 1434 21.61 1434 2161 000 919 2161 0.00 0.00 0 08:00 0.00 1.00
8 Jun-11  Junction 27.16 33.84 2716 3384 000 828 27.99 0.00 585 0 00:00 0.00 0.00
9 Jun-12  Junction 3209 4485 32.09 44 85 000 566 32.81 0.00 12.04 0 00:00 0.00 0.00
10 Jun-13  Junclion 3255 45.00 32.55 45.00 000 066 3281 0.00 12.19 0 00:00 0.00 0.00
11 Jun-14  Junction 38.81 4911 38.81 49.11 000 067 4013 0.00 8.98 0 00:00 0.00 0.00
12 Jun-15  Junction 8.90 15.15 8.90 15.15 000 465 10.85 0.00 4.30 0 00:00 0.00 000
13 Jun-16  Junction 204 11.00 204 11.00 000 958 8.12 0.00 2.88 0 00:00 0.00 0.00

14 Out-01  Oulfall -7.10 21.92 4.65
15 Jun-05 Flow Diversions 7.95 15.30 7.95 0.00 15.35 11.89 0.00 0.00
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APPENDIX L
AS-BUILT INFORMATION/OTHER REFERENCE
INFORMATION
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APPENDIX M
TECHNICAL MEMORANDUM

SIZING UNDERGROUND
CONCRETE VAULT




Engineering e Surveying » Flanning

TECHNICAL MEMORANDUM
APRIL 27, 2016

FROM: Pat Fuhrer, P.E.

RE: Poulsbo Place 2, Division 8
Assisted Living Facility Master Plan Amendment

The current revision to the Site Plan proposes a lower parking garage access, which will require
lower final grade elevations in the parking area off of Jensen Way NE. A 96" diameter detention
pipe manifold was previously proposed and calculations included in the PDSR submitted with
the Master Plan Amendment.

With the lower parking area finish grades, there is about 54" of working detention volume height
available above the 6" of dead storage. As such, an underground concrete vault would likely
prove to be more cost-effective than a smaller-diameter pipe manifold.

Attached please find the stage-storage-discharge calculations for an 80'x20'x4.5' live storage
vault volume, over 6" of dead storage. The release rate is fixed at less than 0.67 cfs to mitigate
downstream capacity limitations as discussed in the PDSR submitted for this project.

Final dimensioning of the tank will occur at the time of final construction design and permitting.

Enclosures
KPF:Irs
#5987.00




Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Monday, 04 /25/ 2016

Hyd. No. 2
PP2-Div 8 - Detention
Hydrograph type = SBUH Runoff Peak discharge = 1.005 cfs
Storm frequency = 2yrs Time to peak = 7.90 hrs
Time interval = 2 min Hyd. volume = 14,115 cuft
Drainage area = 2.197 ac Curve number = 95
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 5.00 min
Total precip. = 2.30in Distribution = Type IA
Storm duration = 24 hrs Shape factor = n/a
PP2-Div 8 - Detention
Q (cfs) Hyd. No. 2 -- 2 Year Q (cfs)
2.00 2.00
1.00 ﬂ 1.00
/ \
0.00 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Monday, 04 / 25 / 2016

Hyd. No. 2
PP2-Div 8 - Detention
Hydrograph type = SBUH Runoff Peak discharge = 1.392 cfs
Storm frequency = 10yrs Time to peak = 7.90 hrs
Time interval = 2 min Hyd. volume = 19,530 cuft
Drainage area = 2197 ac Curve number = 95
Basin Slope = 0.0% Hydraulic length = 0ft
Tc method = User Time of conc. (Tc) = 5.00 min
Total precip. = 3.00in Distribution = Type IA
Storm duration = 24 hrs Shape factor = n/a
PP2-Div 8 - Detention
Q(cfs) Hyd. No. 2 - 10 Year Q(cfs)
2.00 2.00
1.00 1.00
0.00 4‘/ \ 0.00
0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Monday, 04 /25 /2016

Hyd. No. 2

PP2-Div 8 - Detention

Hydrograph type = SBUH Runoff Peak discharge = 2.213 cfs

Storm frequency = 100 yrs Time to peak = 7.90 hrs

Time interval = 2min Hyd. volume = 31,293 cuft

Drainage area = 2.197 ac Curve number = 05

Basin Slope = 0.0% Hydraulic length =0ft

Tc method = User Time of conc. (Tc) = 5.00 min

Total precip. = 450in Distribution = Type IA

Storm duration = 24 hrs Shape factor = nl/a

PP2-Div 8 - Detention

Q (cfs) Hyd. No. 2 - 100 Year Q (cfs)
3.00 3.00
2.00 2.00
1.00 1.00
0.00 e \ 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26
Time (hrs)



Pond Report 3

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Monday, 04/25/2016
Pond No. 2 - VAULT
Pond Data

UG Chambers -Invert elev. = 43.50 ft, Rise x Span =4.50 x 20.00 ft, Barrel Len = 80.00 ft, No. Barrels = 1, Slope =0.00%, Headers = No

Stage / Storage Table (..T_ﬁ. AV S‘“\m 3:"/ 4’2(7

Stage (ft) Elevation (ft) Contour area (sqft) Incr, Storage (cuft) Total storage (cuft)
43 -DEAD STAACE. | ST oF Yaug

0.00 43.50 nia 0 0

0.45 43.95 n/a 720 720

0.90 44 .40 n/a 720 1,440

1.35 44.85 n/a 720 2,160 LiNg TG~

1.80 45.30 n/a 720 2,881

2.25 4575 n/a 720 3,601

270 46.20 n/a 720 4,321

3.15 46.65 n/a 720 5,041

3.60 47.10 n/a 720 5,761

4.05 47.55 n/a 720 6,481

4.50 48.00 n/a 720 7,201
Culvert / Orifice Structures Weir Structures

[A] [B] [C]1 [PrfRsr] [A] [B] [C] [D]

Rise (in) Inactive 3.50 Inactive Inactive Crest Len (ft) Inactive Inactive Inactive Inactive
Span (in) = 0.00 3.50 0.00 0.00 Crest El. (ft) = 0.00 0.00 0.00 0.00
No. Barrels =1 1 0 0 Weir Coeff. = 333 3.33 3.33 3.33
Invert El. (ft) = 0.00 43.50 0.00 0.00 Weir Type = - --- - -
Length (ft) = 0.00 0.00 0.00 0.00 Multi-Stage = No No No No
Slope (%) = 0.00 0.00 0.00 n/a
N-Value = .013 .013 .013 n/a
Orifice Coeff. = 0.60 0.62 0.60 0.60 Exfil.(in/hr) = 0.000 (by Wet area)
Multi-Stage = n/a No No No TW Elev. (ft) = 0.00

Note: Culvert/Orifice outflows are analyzed under inlet (ic) and outlet (oc) control Weir risers checked for orifice conditions (ic) and submergence (s)

Stage (ft) Stage / Discharge Elev (ft)
5.00 48.50

4.00 / 47.50

3.00 46.50

2.00 . // 45.50

/ 44.50

1.00 —

0,00 1= 43.50
0.00 0.07 0.14 0.21 0.28 0.35 0.42 0.49 0.56 0.63 0.70
Discharge (cfs)

e Total Q



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Monday, 04 / 25/ 2016
Hyd. No. 3
Level Pool Vault
Hydrograph type = Reservoir Peak discharge = 0.383cfs ¥
Storm frequency = 2yrs & Time to peak = 8.73 hrs
Time interval = 2min Hyd. volume = 14,100 cuft
Inflow hyd. No. = 2 - PP2-Div 8 - Detention =~ Max. Elevation = 44.97 ft
Reservoir name = VAULT Max. Storage = 2,356 cuft
Storage Indication method used.
Level Pool Vault
Q (cfs) Hyd. No. 3 -- 2 Year Q (cfs)
2.00 2.00
1.00 1.00
0.00 0.00
0 4 8 12 16 20 24 28 32
Time (hrs)

= Hyd No. 3 = Hyd No. 2 [l Total storage used = 2,356 cuft



Hydrograph Report
Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4 Monday, 04 / 25/ 2016

Hyd. No. 3

Level Pool Vault

0.483 cfs /

Hydrograph type = Reservoir Peak discharge =

Storm frequency = 10 yrs Time to peak = 8.87 hrs

Time interval = 2 min Hyd. volume = 19,515 cuft

Inflow hyd. No. = 2 - PP2-Div 8 - Detention = Max. Elevation = 4575 ft

Reservoir name = VAULT Max. Storage = 3,606 cuft

Storage Indication method used

Level Pool Vault

Q (cfs) Hyd. No. 3 -- 10 Year Q (cfs)
2.00 2.00
1.00 1.00

~

\_ﬂ
0.00 0.00

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28
Time (hrs)

= Hyd No. 3 = Hyd No. 2 [1111] Total storage used = 3,606 cuft



Hydrograph Report

Hydraflow Hydrographs Extension for AutoCAD® Civil 3D® 2015 by Autodesk, Inc. v10.4

Monday, 04 / 25/ 2016

Hyd. No. 3

Level Pool Vault

Hydrograph type = Reservoir Peak discharge = (0.668 cfs l/
Storm frequency = 100 yrs «=— Time to peak = 9.03 hrs
Time interval = 2 min Hyd. volume = 31,278 cuft 7
Inflow hyd. No. = 2 - PP2-Div 8 - Detention ~ Max. Elevation = 47.69 ft (270F (X
Reservoir name = VAULT Max. Storage = 6,701 cuft
Storage Indication method_used.

Level Pool Vault

Q (cfs) Hyd. No. 3 -- 100 Year Q (cfs)
3.00 3.00
2.00 2.00

1.00 1.00

\
\
\ \H
—
HH
0.00 N 0.00
0 2 6 8 10 12 14 16 18 20 22 24 26 28
Time (hrs)
e Hyd NO. 3 == Hyd No. 2 11| Total storage used = 6,701 cuft

(Lm\v&>
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P.O. Box 720010045 Old Frontier Road NW
Silverdale, Washington 98383

(360) 692-5525 @ Seattle (206) 682-5574
www.map-limited.com

ENGINEERING ® SURVEYING ¢ PLANNING

TECHNICAL MEMORANDUM

Date: November 18, 2020

To: Anthony Burgess, Engineer 1
City of Poulsbo Engineering Department

NOTE:  THIS DOCUMENT IS INSCRIBED
WTH A DIGITIZED SIGNATURE BY THE

From: Pat Fuhrer, P.E. ENGINEER AS PROVIDED BY WAC
196—23-070(2)

Subject: Poulsbo Place 2 Div. 8 2020 Master Plan Amendment and Site Plan Review

Cc: Mike Brown

INTRODUCTION

Pursuant to the City’s 3/3/2020 Pre-Application summary Comment #15 and your October
5, 2020 memorandum to Wenzlau Architects, the purpose of this TM is to update the 2015
Preliminary Drainage Report for the above-referenced project with specificity given to the
current proposal, and summarize the proposed stormwater management design concept in
narrative form. The storm system preliminary layout indicating the use of a proposed
detention vault as discussed in the 2015 PDR was included in the project application
materials. The storm system proposed for this project generally follows the vested Master
Plan for Poulsbo Place II, and references in the 2015 PDSR are presented for historical
background of previous approvals and coordination with City Engineering Staff at the time.

GENERAL PROJECT NARRATIVE

The proposad project will complete the last phase of Poulsho Place, originally envisioned as a mixed-
use neighborhood adjoining the original Poulsbo downtown. The site, comprised of two different land
use designations, is designed as one integrated site plan combining the lower mixed-use building with
multi-family buildings on the upper portion of the sloping site. Each frontage is designed to support
existing character and use patterns, and to ensure complementary aesthetic to both the previously
completed phases and the surrounding context. The architecture is meant to evoke aspects of
traditional Nordic design (aka Bergen merchant houses),

The program includes 5,000sf of retail oriented to Jensen Way and the existing mixed-use buildings
across the street. The mixed-use building will have 29 residential units above below grade parking.
The upper site will have 5 multi-family buildings, each containing 4 residential units above structured
parking. These buildings will define two main outdoor spaces; the lower retail plaza, and the upper
community park.




DEVELOPED CONDITIONS SUMMARY

The proposed site plan legend below contains the following on-site and off-site impervious
and pervious areas (to-scale original attached):

TOTAL PARCEL AREA
89,638 5.F.

IMPERVIOUS IMPERVIOUS

RIGHT-OF-WAY DEDICATION I suioime 41,9175F. [ ] concreme/sivewatk 558755,
22305F [ ] concrere 15952 5.F. [ aseraur 33765F,
[ | Aseract 2,6005.F
GRASS PAVEMENT 1,065 5.F, PERVIOUS
B warer reatune 1735F. LANDSCAPE 4,863 F,
B W craveL 945 SF,

PERVIOUS

[ anoscare 26,986 5.F.

As shown above, the total on-site impervious coverage is 62,652 s.f., which comprises 70%
of the project site. The 3-23-20 PDSR on page 7 discusses that a 95% impervious surface
coverage was assumed for the PP2 Division 8 site, as well as full buildout of the former
KPUD Fiber Node hub project, so the downstream drainage analysis is conservative.

Appendix M of the 3-23-20 PDSR contains a Technical Memorandum that discusses the
required on-site detention volume and restricted release rate of 0.67 cfs that was found in
the downstream analysis to eliminate any surcharge of stormwater structures in the
downstream drainage course. A summary of structure maximum water levels in the
existing condition and with PP2 Div 8 on-line with the proposed detention vault and
restricted flow is on page 17 of the 3-23-20 PDSR and repeated below:



K. Output: Comparison of maximum water surface elevations existing
condition versus basin with PP2 Div 8 detention with Q<0.67 cfs

This graphical analysis shows the SSA Model predicted maximum water levels in the structures
downstream of J-10 in the existing condition (Part A herein) and with the PP2 Division 8 sit¢
with detention and restricting the outflow to 0.67 cfs (Part 1 herein)

In summary, we find that maximum water levels in all junctions are slightly lower with the flow
restriction of 0.67 cfs and detention provided on-site limiting the post-developed peak flow t¢
0.67 cfs. No existing downstream flooding risk is increased with this flow restriction installec

on the PP 2 Div 8 site.
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Water Quality stormwater mitigation was originally proposed for Division 8 in the Master
Plan amendment for Poulsbo Place II with a Downstream Defender™ vortex-type
separator and was shown in the PDSR dated April 5, 2002 and revised January 16, 2004.
The site plan for Division 8 had surface parking features and more PGIS areas than is
currently proposed with the underground-parked project.

The on-site PGIS proposed is 2,600 s.f., and the off-site PGIS proposed is 3,376 s.f. and is
not all contiguous-asphalt surfacing. Since neither of these surfaces exceed 5000 s.f.,
(Current code MR #6 2014 DOE SSMWW), no additional water quality infrastructure is

proposed beyond the 6” of dead storage for sediment settling capture in the proposed
detention vault.




JENSEN WAY NE

TOTAL PARCEL AREA ON-SITE OFF-SITE

89,638 S F. IMPERVIOUS IMPERVIOUS

RIGHT-OF-WAY DEDICATION [ suibinG 41,917 SF. B CONCRETE/SIDEWALK 5,587 S.F.

2,240 S.F. [ ] concrete 15,952 S.F. [ ] AsPHALT 3.376 SF.
[ ] AsPHALT 2,600 S.F.
[ ] GRASS PAVEMENT 1,065 S.F. PERVIOUS 7N
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The NORA & VALARI Residences

APPENDIX D DETERMINING CONSTRUCTION SITE SEDIMENT DAMAGE POTENTIAL

The following rating system allows objective evaluation of a particular development site's potential
to discharge sediment. Permittees may use the rating system below or develop alternative process
designed to identify site-specific features, which indicate that the site must be inspected prior to
clearing and construction. Any alternative evaluation process must be documented and provide for
equivalent environmental review.

Step 1 is to determine if there is a sediment/erosion sensitive feature downstream of the
development site. If there is such a site downstream complete step two, assessment of hydraulic
nearness. If there is a sediment/erosion sensitive feature and it is hydraulically near the site then
go to step three to determine the construction site sediment transport potential.

STEP 1 - Sediment/Erosion Sensitive Feature Identification

Sediment/erosion sensitive features are areas subject to significant degradation due to the effect of
sediment deposition or erosion. Special protection must be provided to protect them.
Sediment/erosion sensitive features include but are not limited to:

A. Salmonid bearing fresh water streams and their tributaries or freshwater streams that would be
Salmonid bearing if not for anthropogenic barriers;

No

B. Lakes; No

C. Wetlands; No

D. Marine near-shore habitat; Yes

E. Sites containing contaminated soils where erosion could cause dispersal of contaminants; None
known

F. Steep slopes (25% or greater) associated with one of the above features. No

Identify any sediment/erosion sensitive features, and proceed to step two. If there are none the
assessment is complete.

Marine near-shore environment of Liberty Bay, at the outfall of the City storm system.

STEP 2 - Hydraulic Nearness Assessment
Sites are hydraulically near a feature if the pollutant load and peak quantity of runoff from the site
will not be naturally attenuated before entering the feature. The conditions that render a site
hydraulically near to a feature include, but are not limited to, the following:
A. The feature or a buffer to protect the feature is within 200 feet downstream of the site. No
B. Runoff from the site is tight-lined to the feature or flows to the feature through a channel or
ditch. Yes
C. A site is not hydraulically near a feature if one of the following takes place to provide
attenuation before runoff from the site enters the feature:
1. Sheet flow through a vegetated area with dense ground cover (Western Washington
Phase II Municipal Stormwater Permit, January 17,2007  Appendix 7- Determining
Sediment Damage Potential, Page 2 of 3) No.
2. Flow through a wetland not included as a sensitive feature No
3. Flow through a significant shallow or adverse slope, not in a conveyance channel,
between the site and the sensitive feature. No

Engineering * Planning



The NORA & VALARI Residences

Identify any of the sediment/erosion sensitive features from step one that are hydraulically near
the site, and proceed to step three. If none of the sediment/erosion sensitive features are
hydraulically near the site the assessment is complete.

Site is hydraulically connected to the marine near-shore habitat, therefore on to Step 3

STEP 3 - Construction Site Sediment Transport Potential

Using the worksheet below, determine the total points for each development site. Assign points
based on the most critical condition that affects 10% or more of the site. If soil testing has been
performed on site, the results should be used to determine the predominant soil type on the site.
Otherwise, soil information should be obtained from the county soil survey to determine
Hydrologic Soil Group (Table of Engineering Index Properties for step 1.D) and Erosion Potential
(Table of Water Features for step 1.E).

When using the county soil survey, the dominant soil type may be in question, particularly when
the site falls on a boundary between two soil types or when one of two soil types may be present
on a site. In this case, the soil type resulting in the most points on the rating system will be assumed
unless site soil tests indicate that another soil type dominates the site. Use the point score from
Step 3 to determine whether the development site has a high potential for sediment transport off
of the site.

Total Score Transport Rating

<100 Low

>100 High
A high transport rating indicates a higher risk that the site will generate sediment contaminated
runoff.

Construction Site Sediment Transport Potential Worksheet

A. Existing slope of site (average, weighted by aerial extent): Points

2% OF 1€8S.uueiiiiiiieeieeeie e 0
3250 5
>510%0u e 15
>10-T5%0 e 30




The NORA & VALARI Residences

3] ACTCS ettt 50

Quantity of cut and/or fill on site:

<500 cubic yards.........ccceeevreeeirreniieeeree e 0
500 - 5,000 cubic yards........cccccvrererieerrreennnnn. 5
>5,000 - 10,000 cubic yards..........ccocevvererennne. 10
>10,000- 20,000 cubic yards........cccccverveennenns 25
>20,000 cubic yards.........cceeeveerieeviienieeieenen. 40

Runoff potential of predominant soils(Natural Resources Conservation Service):

Hydrologic soil group A..........ccceeviieiieniieinns 0
Hydrologic soil group B..........ccccvviiiniiennennne 10
Hydrologic soil group C..........ccocvvvvieniianennne. 20
Hydrologic soil group D.........ccccoeviieiiennnnen. 40

Erosion Potential of predominant soils(Natural Resource Conservation Service):

GW,GP,SW, SP SO1lS.....cceiiiiiiiiiiiiiiiiiiiiieee, 0

Dual Classifications(GW-GM,GP-GM,GW-GC, GP-GC,
SW-SM,SW-SC, SP-SM,SP-SC) .......cccvveeneee. 10

GM, GC, SM, SC S0ilS....cceeeerieecrieerireereeennee 20

ML, CL, MH, CH S0ilS.......cccoouvirreeiiiiiiinnnnnen. 40

Surface or Groundwater entering site identified and intercepted:

Engineering * Planning



The NORA & VALARI Residences

H. Clearing and grading will occur in the wet season (October 1 - May 1):

Y S e 50
N O e 0
TOTAL POINTS ..o 170

1 If no surface or groundwater enters site, give 0 points.

Since the rating exceeds 100, this site has a higher degree of risk of sediment transport

4@
Engineering * Planning



