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DRAINAGE REPORT
FOR

RYAN'SROOST MIXED-USE APARTMENTS

L. PROJECT DESCRIPTION

The applicant and property owner, Tim Ryan Properties, is proposing to develop a1.27 acre site
for use as mixed-use commercia and individual apartments contained in asingle building. The
siteislocated north of Iverson street and west of 7" Avenue, immediately south of the Poulsbo
Athletic Club, inthe Poulsbo Commercial C-3 zone. The property has access and utility rights
via easements through adjacent commercial properties as disclosed on city of Poulsbo Short Plat
P-79. Thetax parcel number is 142601-3-115-2005. A pre-application meeting was held with
City Staff on November 1, 2022, and a summary letter issued on November 15 File No. P-09-26-
22-01. The project proposes 15 apartment units and up to 5 additional mixed-use commercial
units with associated parking, landscaping, and utilities and requires Site Plan Review, Critical
AreaReview, and Design Review in accordance with the PMC. Upon SPR approval, subsequent
permits will include Clearing and Grading Permit and the subsequent Building-related Permit(s).

On-site stormwater management facilities are proposed for this project as required by the
Poulsbo Municipal Code and as shown on the attached Site Plan Review Civil plans and as
detailed in this Report. Other utility improvements include sanitary sewer and water service
from the City, both of which are available within the drive aisle fronting the east side of the

property.

v
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II.  EXISTING CONDITIONS

The property was part of alarger development that occurred in the late 1990’ s that was known as
Poulsbo Village Midwest, which included utilities and grading to support the construction of the
Poulsbo Athletic Club and stubbed out utilities and drive aisles to the adjacent parcels owned by
the applicant. A stormwater management system was approved and constructed, but this
property did not “vest” to the previous code since no building permit and subsequent
construction occurred. Thislot was raised with fill material from the adjacent project, and the
existing vegetation consists of blackberries and grasses. West of the drainage swale that was
constructed along the grading limits, a steep slope with second-growth conifers exists. The
topography in the area of the proposed building is flat to moderately sloped from 2-5%in a
northwest descending slope, and the ascending slope to the west towards 4™ Avenue averages
18% with isolated areas of less than 8% and more than 30%.

A.  SOIL TYPE

According to the “ Soil Survey of Kitsap County Area, Washington”, USDA, SCS, Sept. 1980,
on-site soils are classified as Norma Fine Sandy Loam in the proposed building area, and Kitsap
Silt Loam 15-30% slopes on the ascending western part of the property. Norma Fine Sandy
Loam soilslie in Hydrological Soil Group C/D soils, which are not suited for infiltration
potential. Given this site's undocumented fill material above native ground, infiltration BMP's
are not suitable for this project.

Please refer to the Geological Report attached herein for further soils discussion and construction
recommendations.

v
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[1l. DEVELOPED CONDITIONS

Storm water management proposed for the site includes Enhanced Water Quality treatment
through a BioPod™ Vault, and Flow Mitigation detention storage in alined StormTech™
chamber manifold under the parking area. Runoff will be connected to the storm water
conveyance system that lies along the western edge of the development area.
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V. MINIMUM REQUIREMENTS
The minimum requirements are determined based on the Flow Chart for New Development.
According to the Flow Chart, all minimum requirements apply to the new and replaced hard
surfaces and converted vegetation areas for this project.

Engineering * Surveying ¢ Planning



Ryan’s Roost Mixed-Use Apartments Preliminary Drainage Report Job #5393.01
Page 7

Start Here
Does the site have 35% ves See Redevelopment Minimum
or more of existing Requirements and Flow Chart
impervious coverage? (Figure 1-2.4.2).
No
Does the project convert %
acres or more of vegetation to
Does the project result in lawn or landscaped areas, or
5,000 square feet, or No convert 2.5 acres or more of
greater, of new plus native vegetation to pasture?
replaced hard surface
area?
No
v Yes
es Does the project result in 2,000

square feet, or greater, of new plus

All Minimum Requirements replaced hard surface area?

apply to the new and replaced
hard surfaces and converted
vegetation areas. ve‘ NO

Does the project have land

Minimum Requirements #1 disturbing activities of 7.200
through #5 apply to the new |[* Yes square feet or greater?
and replaced hard surfaces

and the land disturbed. No

Minimum Requirement #2
applies.

Figure 1-2.4.1
Flow Chart for Determining Requirements for
New Development

DEPARTMENT OF Revised June 2015

E C O L o G Y Please see hitp://www.ecy.wa.gov/copyright.himl for copyright notice including permissions,
State of Washington limitation of liability, and disclaimer.

1 Minimum Reguirement #1: Preparation of Stormwater Site Plan
The Stormwater Site Plan will be prepared for review and approval by the City of Poulsbo for the
Site Plan Review and following that for the Clearing and Grading Permit. It aso includes the
Drainage Report existing conditions analysis, with map and descriptions of areas, the developed
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site with map and descriptions, and an offsite analysis. Designs for the stormwater system are
included in the Drainage Report, along with specifications, details and construction requirements.
MR #1 issatisfied.

V. Minimum Requirement #2: Construction Stormwater Pollution Prevention
(SWPP)

Silt and erosion control measures will include silt fencing at the toe of all fill slopes, a rocked
construction entrance, and catch basin inlet protection barriers. The contractor will use either straw
mulch, temporary hydroseeding or plastic sheeting to cover exposed soils during inclement
weather. As the areato be cleared and disturbed is less than 1 acre, a Construction Stormwater
Genera Permit from the Washington State Department of Ecology is not required. MR #2 is
satisfied.

VI. Minimum Requirement #3: Source Control of Pollution

Source control of pollution means schedules of activities, prohibition of practices, maintenance
procedures, and other physical, structural, and/or managerial practices that prevent or reduce the
release of pollutants and other adverse impacts to waters of Washington State. Best Management
Practices can be used singularly or in combination. For this project, outdoor vehicle parking isthe
primary potential for pollution. Source control BMP's for this activity include capture of
pollutants within the water quality treatment vault. MR #3 is satisfied.

VII. Minimum Requirement #4: Preservation of Natural Drainage
Systems and Outfalls

The proposed drainage system connects to the existing storm conveyance system constructed in
2000 that the property dischargesto in the existing condition. MR #4 is satisfied.

1. Minimum Requirement #5. On-site Stormwater Management

v
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Figure §-3.3: Flow Chart for Determining MR #5 Requirements

| Does the entire project qualfy as Flow Control exempt (per MR #7)7 |

REQUIRED: Meet the LID Performance
Standard through the use of any Flow Control
BMP(s) in this manual.

REQUIRED: Apply BMP T5.13 Post
Canstruction Sall Quality and Depth,

NOT REQUIRED: Applying tha BMPs in Lists
#1, 82 or#3.

REQUIRED: For each
surface, conglder the BMPs

in the order listed in List #2
for that type of surface. Use

Ihe first BMP that is.
considered feasible.
NOT REQUIRED:

Achievernent of the LID
Performance Standard.

Yes No
Did the project developer choosa to meet Doas the project No
the LID Performance Standard? only MRs #1 - #57 (Per | (the project triggers| s yha project oulside
the Project Thresholds in | MRs #1 - #8) the LUGA on a parcel
No Applicability of the thal is § acres or larger?
Minimum Requiremenis
Yes Section).
REQUIRED: For each
surface, consider the BMPs
in the order listed In List #3 Yes No
for that type of surface. Use
the first BMP thal is Did the project
considered feasible. developer choose to
mesat the LID Yes
NOT REQUIRED: Performance Did the project
Achievemanl of the LID Standard? daveloper choosa to
Performance Standard. No meat the LID
Performance
v Standard?
el
REQUIRED: For sach Yes
surfaca, consider the No
BMPs in the order
listed in List #1 for that
type of surface. Use
the: first BMP that is
considered feasible.
NOT REQUIRED:
Achievement of the LID
Performance Standard.
h 4

REQUIRED: Meet tha LID
Performance Standard through
the use of any Flow Contral
BMP{s) in this manual.

REQUIRED: Apply BMP T5.13
Post-Construction Soll Quality
and Depth.

NOT REQUIRED: Applying the
BMPs in Lists #1, #2, or #3.

DEPARTMENT OF

Flow Chart for Determining MR #5

Requirements

Revised March 2018

ECOLOGY

State of Washington

Please sea hifp/www.ecy. wa.gowicopyright.himi for copyright notice including permissions,
limitation of lability, and disclaimer.

2019 Stormwater Management Manual for Western Washington

Volume | - Chapter 3- Page 118

Engineering * Surveying ¢ Planning
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The List #2 Feasibilities for this previously disturbed graded/compacted site are discussed and
are determined by the Project Engineer to be Feasible or Infeasible as follows:

IX. 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 grade areas with
gradeslessthan 25% (4H:1V).

Roofs:
* Full dispersion: No horizontal flow path available.

* Rain Gardens. Infiltration under rain gardensis not feasible on this site due
to the previous site grading/disturbance.

* Downspout dispersion Not feasible on this site due to the previous site
grading/disturbance and lack of flow path.

» Perforated stub-out connections Not feasible on this site dueto the previous site
grading/disturbance and lack of flow path.

Other Hard Surfaces:

» Full Dispersion Not feasible on this site due to limited area available on-site
disturbed by past clearing and grading activities and lack of a native
vegetation flow path in areaswith slopes< 15%.

» Rain Gardens Infiltration under rain gardensisnot feasible on thissite dueto
the previous site grading/disturbance.

* Permeable pavement Permeable pavement is not feasible due to the previous
site grading/disturbance/compaction, and the applicant’s concerns over short
servicelife.

o Sheet flow dispersion No horizontal flow path available.

Minimum Requirement #5 will be met for thissite with the use of soil amendment for
landscaped and other pervious disturbed areas having a grade less than or equal to
25% (4H:1V). Roof and pavement BMP’'sfrom List #2 areinfeasiblefor this project
as discussed above

v
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X. Minimum Requirement #6: Runoff Treatment
The following require construction of stormwater treatment facilities:

Projectsin which the total of, pollution-generating hard surface (PGHS) is 5,000 square feet or
more in a threshold discharge area or,

Projectsin which the total of pollution-generating pervious surfaces (PGPS)- not including
permeable pavements- is three quarters of an acre or more in a threshold discharge area, and
fromwhich there will be a surface discharge in a natural or man made conveyance system from

the site.
Figure I1I-1.1: Runoff Treatment BMP Selection Flow Chart

Step 1: Determine the
recelving waters and
pollutants of concem
based on off-site
analysis
¢[J{_lGFISI | CREEK (OR HARDING CREEK]
Step 2: Determine if VYes | Selectan Oll Control BMP
an il Control EMP is ————— «  API Separatar
required » CP Separator
Select a Pratreatment BMP (if not » Linear Sand Filter
already provided, e.9. permeabls No « Manufactured Treatment
pavamant or bioretantion) — Devica
« Presetting Basin v Step 3: Determina if it is
« Any Basic Ti BMP €3 |practicabls to provide Runi
» Manufactured Treatment Device Treatmant by infiltrating into
= A Detention BMP designed to the native soil
o . okt mquemens HDL Seloct a Phosphorus Treatment BMP
+ Large Sand Filter
i, Step 4: Determine ifa | ¥@8 | o [arge Wetpond
Infiltration Phosphorus Treatment « Manufactured Treaiment Device
« Infiltration Basin BMP is Reguired » Two Facility Treatment Train
= [nfilration Tremch No
= Bioratention
» Permeable Pavemnent Step 5: Determine if an Determine if an Enhanced
Enhanced Treatment Treatment BMP is required
**Runcff Treatment BMP BMP is Required
Selection Complete™ No No
l ¥Yes| [ “Runoff Treatment BMP
Step 6: Select a Basic Selection Complete™
Treatment BMP v y
as
Note: This flow Is the selected Phosphorus Treatment BMP
i iy S Do [abw listed as an Enhanced Treatment BMP?
include all Runcff « Biofiitration Swales
Treatmeant BMP « Filtsr Strips No VYes
options. Review * Wetponds/Wetvauls
the text In this + Stormwater Treatment Select an Enhanced Treatment BMP Runoff
section for all Wetiands = Large Sand Filter Treatment
optlons for each s Combined Detention/Wetpool « Stormwater Treaiment Wetland BMP
Runoff Treatment Facilitias # CAVFS Selection
Performance Goal. « Bioretention = Bioretention Complete*™
= Manufactured Treatment * Media Filter Drain
Devices + Manufactured Treatment Device
= Two Fadility Treatmant Train
**Runoff Treatment BMP
Selection Complete™ *“*Runoff Treatment BMP Selection
C
% Runoff Treatment BMP Selection Flow Chart
Revised January 2018
DEPARTMENT OF
ECOLOGY| i oo o o htmifor copyright notice
State of Washington limitation of liabiiity, and disclaimer.
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Since the project proposes 11,450 s.f. of PGHS (Conventional Asphalt on-site) AND flowsto
Dogfish Creek, water quality mitigation for parking lot runoff isproposed by an
Oldcastle-manufactured Biopod® vault, which isa WSDOE GULD approved
manufactured treatment device for Enhanced Treatment. Pleaserefer tothesizing
calculations herein.

Minimum Requirement #6 has been satisfied.

Xl. Minimum Requirement: #7: Flow Control

The following TDAs require construction of Flow Control BMPs to achieve the Flow Control Per-
formance Standard. If a TDA meets any of the following thresholds, Flow Control BMPs are
required. The project proponent must demonstrate that the TDA does not meet any of the fol-
lowing thresholds for Flow Control BMPs to not be required for that TDA.

« TDAs that have a total of 10,000 square feet or more of effective impervious surfaces, or

« TDAs that convert % acres or more of native vegetation, pasture, scrub/shrub, or unmain-
tained non-native vegetation to lawn or landscape, or convert 2.5 acres or more of native
vegetation to pasture, and from which there is a surface discharge in a natural or man-
made conveyance system from the TDA, or

« TDAs that through a combination of effective hard surfaces and converted vegetation
areas cause a 0.15 cubic feet per second (cfs) or greater increase in the 100-year flow fre-

quency as estimated using an approved continuous simulation model and 15-minute time
steps.

The 0.15 cfs increase should be a comparison of the post project runoff to the existing con-
dition runoff. For the purpose of applying this threshold, the existing condition is either the
pre-project land cover, or the land cover that existed at the site as of a date when the local
jurisdiction first adopted Flow Control requirements into code or rules.

Since this project proposes 23,030 sf of new hard surface, a stormwater detention system is
proposed as designed herein and specified on the plans.

Minimum requirement #7 has been satisfied.

XI1. Minimum Requirement #8 Wetland Protection

There are no wetlands associated with thisproject. The project does not dischargeinto a
wetland, either directly or indirectly through a conveyance system.

Minimum requirement #8 does not apply.

Engineering * Surveying ¢ Planning



Ryan’s Roost Mixed-Use Apartments Preliminary Drainage Report Job #5393.01
Page 13

XI1I. Minimum Requirement #9: Operation & Maintenance

An Operation and Maintenance Manual with a Maintenance Schedule for the project’s
stormwater BMP’swill be prepared in accordance with Poulsbo’srequirementsprior to
final occupancy of the project.

Minimum Requirement #9 is met.

V. STORM WATER FLOW CONTROL

This project has limited vertical clearance between the finish pavement gradesin the parking
areas to the stormwater connection invert in the existing catch basin at the northern part of the
site. After analyzing several different low-profile structural detention systems, a StormTech™
SC-740 manifold detention system with a 30-mil PV C liner was found to meet the cover
requirements under paving as well as have enough detention storage to connect to the existing
storm conveyance.

The WWHM 2012 modeling software was utilized to analyze and model the pre-developed and
mitigated land use coverage scenarios coupled with the SC-740 manifold storage to develop a
system that meets the Flow Control Performance Standard of the 2019 DOE SSWMWW and
Poulsbo Municipal Code.

First, the geographic location is established and the Quilcene gage assigned:
&8 WWHM2032 180 5C-740 Chambers passed

File Edit View Help Summary Report
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Next, the pre-devel oped disturbed clearing limit area of 0.66 Acresisinputted as “Forest, Flat”:

ﬂ WWHM2012 185 5C-740 Chambers passed
File Edit View Help Summary Report
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This next screenshot defines the devel oped mitigated areas shown on Page 6 draining to the
detention manifold system:

Building rooftop area: 7,649 sf (0.1756 Acres)
Paved Parking area: 11,450 sf (0.2629 Acres)
Sidewalk and patio area: 3,930 sf (0.0902 Acres)
Landscaped area: 5,719 sf (0.1313 Acres)

B WWHM2012 195 SC-740 Chambers passed
file Edit View Help Summary Repert
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The SC-740 manifold is then designed using the StormTech commercial toolbox within the
program, and the outlet control structure is defined:

B WWHM2012 195 SC-740 Chambers passed
File Edit View Help Summary Report
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195 StormTech SC-740 chambers coupled to a control structure with a 10" lower orifice and a
notched weir ¥2" wide and 0.58" in height and an overflow standpipe elevation 3.5 feet above the
invert was found to meet the performance standard.
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Lastly, the mitigation scenario duration volume and flows are shown to be less than the pre-
devel oped duration and flows, and earns a passing grade:

8 WWHM2012 180 SC-740 Chambers passed
File Edit View Help SummaryReport
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0.0594 103 &0 31 Pass
0.0809 152 55 38 Pass
0.0624 112 51 45 Fass
ANlDatassts | Flow | Stage | Precip | Evap | POC1. | 0.0638 80 43 53 Pass
Flood Frequency Method 0.0654 59 36 61 Pass
¢ Log Pearson Typelll 178 0.0669 49 24 a8 Pass
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V. STORM WATER QUALITY MITIGATION

Stormwater runoff quality mitigation for this project is proposed with a BioPod™ water quality
vault as manufactured by Oldcastle Precast.
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BioPod™ have received GUL D-approval from DOE for Enhanced Treatment meeting their
design specifications below, which in essence alows for 1.6 gpm per square foot of mediaand a
minimum of 18” of mediathickness for the off-line water quality flow rate as determined
through the WWHM model:

March 2022

GENERAL USE LEVEL DESIGNATION FOR BASIC (TSS), DISSOLVED
METALS (ENHANCED), AND PHOSPHORUS TREATMENT

For

Oldcastle Infrastructure, Inc.’s
The BioPod™ Biofilter
(Formerly the TreePod Biofilter)

Ecology’s Decision

Based on Oldcastle Infrastructure, Inc. application submissions for The BioPod™ Biofilter
(BioPod), Ecology hereby issues the following use level designation:
1) General Use Level Designation (GULD) for Basic, Enhanced, and Phosphorus Treatment:

e Sized at a hydraulic loading rate of 1.6 gallons per minute (gpm) per square foot
(sq ft) of media surface area.

e Constructed with a minimum media thickness of 18-inches (1.5-feet)

Thisvault has an internal bypass so the off-line flow rate is used to size the vault.
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Using the same inputs and assuming conservatively the mitigated scenario catchments all flow
to the curb inlet, the off-line flow rate is determined to be 0.0754 cfs

B8 WWHM2012 195 5C-740 Chambers passed
File Edit View Help Summary Report
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The BioPod Model BPS-46IB is the smallest vault they manufacture, and it has alisted treatment
capacity of 0.074 cfs, which is 0.4 gpm shy of the calculated off-line flow rate however the
rooftops will bypass the vault. Therefore the vault is conservatively sized to treat the Water
Quality flow from the site’s Pollution-Generating paved surfacing.

$4.00" PVC SLOTTED -
e e SECTION A-A
VAULT SIZE ' Fo;":ggm .| TREATMENT FLOW
D CAPACITY (GPMIC
MODEL " (0D) SRR
I GPNISE N 13
BPS 4685l | & 5 5 7 33470074 | 375/0084
BPS48BSI | & G 3 g ZY0] 51.9/0.116
BPS412851| & 7 3 17 1 71870160 | 80770.180
BPS66IBSI | 6 G 7 71 526/0.117 | 59.1/0132
BPSG8IBSI | 6 G 7 g | 718/0.160 | 80.7/0.180
BPS612851| 6 73 = 17 11102/0245 | 123910276
BPS812BSI| & 17 g 17| 1485/0.331 | 167.0/0372
BPS816I8SI| & G g 7T 1 199.8/0.445 | 224770501

' All Dimensions are nominal, ID=Inside Dimension, OD=Outside Dimension.

? Treartment flow capacity at 1.6 gpmvsf media surface area based on an WA Ecology GULD
Approval for Basic, Enhanced & Phosphorus

? Treatment flow capacity at 1 8 gpmvs! media surface area based on an NJCAT Verification &
NJ DEP Certification

The 100-yr peak flow was estimated by the WWHM 2012 model as 0.71 cfs, well under the
bypass capacity of the vault of 2 cfs:

il WWHIM2012 195 SC-740 Chambers possed
Fle Edit View Help Summary Report
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VI. SILTAND EROSION CONTROL

An engineered Erosion Control Plan will beincluded as part of thefinal civil construction plan
set. A Rock construction entrance will be required at the site construction entrances. Other
measures include straw mulch and/ or plastic sheeting, catch basin filter socks and water to
control fugitive dust during construction.

Total areadisturbed related to the construction of this project will be less than 1 acre, therefore a
Construction Stormwater General Permit from the Washington State Department of Ecology is
not required.

VII. UPSTREAM ANALYSIS

The stormwater conveyance piping and structures that were constructed on the property in 2000
were designed to convey offsite runoff around the site, and as such there are no off-site sources
of stormwater runoff to the developed portion of the property.

ViIl. DOWNSTREAM ANALYSIS

A downstream analysis was prepared for Poulsbo Village Midwest in 2000 as part of the
construction of the nearby Poulsbo Athletic Club and infrastructure to support the other adjoining
parcels, including the subject property. Please refer to pages 36-74 of Appendix D herein. In
summary, the downstream piping was sized for a 25-yr storm event, as was the code requirement
at the time of construction.

[X. DETERMINING CONSTRUCTION SITE SEDIMENT DAMAMGE
POTENTIAL

The followi ng rating systemall ows objective evaluation of a particul ar

devel opnent site's potential to discharge sedinent. Permttees may use the
rati ng system bel ow or devel op alternative process designed to identify site-
specific features, which indicate that the site nust be inspected prior to
clearing and construction. Any alternative evaluation process nust be
docunent ed and provide for equival ent environmental review

Step 1 is to determine if there is a sedinent/erosion sensitive feature
downstream of the devel opnent site. If there is such a site downstream
conplete step two, assessnent of hydraulic nearness. If there is a

sedi nent/erosion sensitive feature and it is hydraulically near the site then
go to step three to determine the construction site sedi ment transport
potenti al .

STEP 1 - Sedi nment/Erosion Sensitive Feature ldentification
Sedi nent/ erosi on sensitive features are areas subject to significant
degradation due to the effect of sediment deposition or erosion. Specia

v
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protection must be provided to protect them Sedinent/erosion sensitive
features include but are not linmted to:
A. Sal noni d bearing fresh water streans and their tributaries or freshwater
streans that would be Sal nonid bearing if not for anthropogenic barriers;
Yes
B. Lakes; No
C. Wetlands; No
D. Marine near-shore habitat; No
E. Sites containing contam nated soils where erosion could cause dispersal of
cont am nants; None known
F. Steep slopes (25% or greater) associated with one of the above features.
No
Identify any sedi nent/erosion sensitive features, and proceed to step two. If
there are none the assessnent is conplete.
The south fork of Dogfish Creek |ies approximtely 1400 feet downstream of
the site through a piped conveyance.
STEP 2 - Hydraulic Nearness Assessment
Sites are hydraulically near a feature if the pollutant |oad and peak
quantity of runoff fromthe 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 linmted to, the follow ng:
A. The feature or a buffer to protect the feature is within 200 feet
downstream of the site. No
B. Runoff fromthe site is tight-lined to the feature or flows to the feature
t hrough a channel or ditch. Yes
C. Asiteis not hydraulically near a feature if one of the follow ng
t akes place to provide attenuation before runoff fromthe site enters the
feature:

1. Sheet flow through a vegetated area with dense ground cover

(Western Washi ngton Phase Il Minicipal Stormwater Permit, January
17, 2007 Appendi x 7- Determi ning Sedi ment 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 sedinent/erosion sensitive features from step one that
are hydraulically near the site, and proceed to step three. If none of the
sedi nent/erosion sensitive features are hydraulically near the site the
assessment is conplete.

Site is hydraulically connected to Dogfish Creek, therefore on to Step 3
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STEP 3 - Construction Site Sediment Transport Potentia

Usi ng the worksheet below, determine the total points for each devel opnent
site. Assign points based on the nost critical condition that affects 10% or
nore of the site. If soil testing has been perforned on site, the results
shoul d be used to determine the predom nant soil type on the site. O herw se,
soi|l information should be obtained fromthe county soil survey to determ ne
Hydrol ogi ¢ Soil G oup (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 dom nant 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 nmost points on the rating systemw || be assuned unless site
soil tests indicate that another soil type dom nates the site. Use the point
score from Step 3 to determ ne whether the devel opnent site has a high
potential for sedinent transport off of the site.

Total Score Transport Rating

<100 Low
2100 Hi gh
A high transport rating indicates a higher risk that the site will generate

sedi nrent contam nated runoff.

Construction Site Sedi nent Transport Potential Wrksheet

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

200 OF | B8, o o 0
>2- D00 L 5
S5 1000 . 15
S10-15% . . oo 30
SLE0 50

<5,000 SO. fl. .. 0
5,000 sqg. ft. — 1 ACre. ... .t e e e e e 30
Sl ACK S, o i it 50
Quantity of cut and/or fill on site:

v
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<500 cubiCc yards. . ... .. 0
500 - 5,000 cubiC yards. ......... i 5
>5,000 - 10,000 cubic yards. ...... ... ... 10
>10, 000- 20,000 cubic yards. ...... ... . ... 25
>20,000 cubic yards. ...... ... . . 40

Runof f potential of predom nant soil s(Natural Resources Conservation
Service):

Hydrologi c sOil group A ... .. e e e 0
Hydrologic soil group B........ ... 10
Hydrologic soil group C. ...... ... e 20
Hydrologic soil group D....... ... e 40

Erosi on Potential of predonm nant soil s(Natural Resource Conservation
Service):

GW GP, SW SP SOi | S. .. 0
Dual C assifications(GW¥ GV GP- GV GM GC, GP- GC,

SWSM SWSC, SP-SM SP-SC) . ... 10
GM GC, SM SC sOils... ... 20
ML, CL, NMH, CH sOilS. ... e 40

Surface or Goundwater entering site identified and intercepted:

G Depth of cut or height of fill >10 feet:

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

v
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Y S o 50
NO 0
TOTAL PO NTS. . .o e e 80

1 I1f no surface or groundwater enters site, give O points.

Since the rating is less than 100, this site has a | ower degree of risk of
sedi nent transport.
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Ryan’s Roost Mixed-Use Apartments Preliminary Drainage Report

APPENDIX A VICINITY MAP

7TH AVE NE

8TH AVE NE
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VICINITY MAP

A PORTION OF THE S.E. QUARTER OF THE S.W. QUARTER, SECTION 14, TOWNSHIP 26 NORTH, RANGE 1 EAST, WM., KITSAP
COUNTY, WASHINGTON.

Engineering * Surveying ¢ Planning



Ryan’s Roost Mixed-Use Apartments Preliminary Drainage Report Job #5393.01
Page 27

APPENDIX B GEOLOGICAL REPORT

Engineering * Surveying ¢ Planning



Geologic Report
for
Commercial Property

XXX 7th Ave NE
Parcel No. 142601-3-115-2005
Poulsbo, Washington

August 29, 2022
Project #22225

Prepared For:

Tim Ryan Properties
19307 8th Ave NE Suite A
Poulsbo, WA 98370

Prepared By:

Envirotech Engineering
PO Box 984

Belfair, Washington 98528
Phone: 360-275-9374

8/29/2022




TABLE OF CONTENTS

1.0 INTRODUCTION ...uucirsrsosiessasmnnsessenssssasessscssassssssssssssssasessessasnensssassssossessesessssssssesees sl
1.1 PROJECT INFORMATION .....ccoimiiieaeiiiittissetiosis ot toseerreeeseeseses ot sssssees s oess s ems sems st ee e |
1.2 PURPOSE OF INVESTIGATION AND SCOPE OF WORK .......c.ooooovoeomosoooo o 1

2.0 SURFACE CONDITIONS.... 3
2.1 GENERAL OBSERVATIONS.........ovttttettsiesiotasiasasssomestssssessesteass st essesess e steees oot e to oo 3
2.2 TOPOGRAPHY .....oooomiriimiiminiiiieie ottt esss e st esssesetsas e b s e b e ees ettt et ee oo 3
2.3 SURFACE DRAINAGE ........oierieiiiniestsssseesssasessenseseessesessesses et esessessesesess e etee et eess st 3
2.4 SLOPE AND EROSION OBSERVATIONS .........ocouiiomsironiesseseoeemieeesesssss st essesasseses e et eeesseeeeeeoseeeosen 3

3.0 SUBSURFACE INVESTIGATION ..u.eueeeevecresrsssssssesessnss 5
3.1 FIELD METHODS, SAMPLING AND FIELD TESTING .........o.ovoooeeooeoooe oo e oo 5
3.2 GEOLOGIC CONDITIONS .....c.coiititirerineetesiseeeeeses et ietet e eee e s oo et et eeeeeeeee e 5
3.3 SPECIFIC SUBSURFACE CONDITIONS ............covuiuietieeiie s eees et es e oo 6

3.3.1 Groundwater........... supsmmmevsmss s e S S SR 7

4.0 ENGINEERING CONCLUSIONS 8
4.1 LANDSLIDE HTAZARDS.......ccvociiiieriunmeeeseresinessessissesesessesesiasssssssssssesssoesesesses soess et oeee oo 8
4.2 EROSION HAZARDS AND CONTROL .........o.ovieiaireeieeesteeesee oo ses st ot esoes s s te s e oot 10
4.3 SEISMIC HAZARDS........ooooiiiiiiiiieriimrie st teese e e s esese s s s ses e seese e e ettt e eeee et oo 11
4.4 SLOPE IMPACTS ...ttt ettt et ee s e e e ettt et et een s 11
4.5 UPLAND/ SLOPE DRAINAGE CONTROL AND GROUNDWATER CONTROL ......oooooeooeoeoooooooo 11
4.6 VEGETATION MANAGEMENT ........0ccitiumiiisintitsiessoe et ieeses s s sss st et oo 12

5.0 CLOSURE - 13

Appendix A - Site Plan
Appendix B - Soil Information



e

1.0 INTRODUCTION

Envirotech Engineering, PLLC (Envirotech) has completed this geologic report for a commercial
property located at XXX 7th Ave NE, identified as parcel number 142601-3-115-2005 in Poulsbo,
Washington. As presented herein, this assessment includes information pertaining to the project in
this Introduction Section; observations of the property and surrounding terrain in the Surface
Conditions Section; field methods and soils descriptions in the Subsurface Investigation Section;
and, assessments for landslides, erosion, seismic hazards, and other considerations in the
Conclusions Section.

An initial geological/ geotechnical evaluation of the project was conducted by Envirotech on
8/9/2022. It was determined that development activity is within an area of geologic concern per the
City of Poulsbo Ordinance 16.20.410, and subsequently, the project requires a Geologic Report
pursuant to Ordinance 16.20.760.

During the evaluation and site visit by Envirotech, surface and subsurface conditions were assessed
in order to determine if further geotechnical studies are required. After completion of the field work
and applicable Project research, Envirotech prepared this geological assessment.

1.1 Project Information

Information pertaining to the project was provided by the proponent of the property, and
observations from a field visit by Envirotech. The proposed development is expected to consist of
a commercial complex including a building, paved parking, utilities, stormwater management, and
other ancillary features typical of this type of development. Due to past grading, the owner will
assure that any fill areas are tested and approved to support the development, or the fill will be
removed or replaced. Approximate site development area with relation to existing site features are
illustrated in the Site Map in Appendix A.

1.2 Purpose of Investigation and Scope of Work

The purpose of this geologic report was to evaluate the project in order to confirm that the proposed
development is outside of any landslide hazard area and its associated buffers and setbacks as
determined in the prevailing ordinance. The investigation included characterizing the general
project surface and subsurface conditions, and evaluating the suitability of the soils to support the
planned site development. In order to fulfill the purpose of investigation, the geological/
geotechnical program completed for the proposed improvements of the project include:

* Review project information provided by the project owner’s representative;

* Conduct a site visit to document the site conditions that may influence the construction and
performance of the proposed improvements;

® Define general subsurface conditions of the site by observing soils within test pit
excavations, review well logs from existing wells near the project, and evaluate geological
maps depicting the site geology for the vicinity of the project;

* Perform soils testing, such as visual classifications, to determine selected index properties
of the soils;

* Complete an engineering assessment supported by planned site alterations and the surface
and subsurface conditions that were identified by the field investigation, soil testing, and

Envirotech Engineering Geological Repoit
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applicable project research; and,
* Establish engineering conclusions based on findings and anticipated project.
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2.0 SURFACE CONDITIONS

Information pertaining to the existing surface conditions for the project was gathered on 8/9/2022
by a representative with Envirotech. During the site visit, site features were documented that may
influence construction or reveal potential geological hazards. This Surface Conditions Section
provides information on general observations, vegetation, topography, drainage and slope/ erosion
conditions for the project and surrounding areas.

2.1 General Observations

The property is accessed from a shared easement via 7™ Ave NE, an existing paved roadway within
the city limits of Poulsbo. The roadway is connected by the access road to the east end of the
property. The project is vacant land with evidence of past clearing and grading. Beyond the project,
both commercial and residential development exists. The lot currently consists mostly of
blackberry, weeds, and grass and other typical vegetation common to this area.

2.2 Topography

The property, including areas of development, has varying natural slopes ascending to the
northwest. The entire property where development will occur is nearly flat. The ascending slope
has grades averaging 18% with isolated areas of less than 8% and more than 30%.

2.3 Surface Drainage

The natural drainage from the site appears to sheet flow towards the east. Indications of significant
scour or erosion from surface drainage were not observed on the property where development is
expected to occur. Some surface seeping from the hillside was observed.

2.4 Slope and Erosion Observations

The existing moderate slopes near the project signal a potential landslide or erosion hazard area.
Some indicators that may suggest past slope movements include:

®  Qutwash of sediments near the bottom of the slope,

* Fissures, tension cracks or naturally stepped land masses on the face or top of the slope,
and parallel to the slope,

® Fine, saturated subsurface soils,

¢ (Old landslide debris,

® Significant bowing or leaning trees, or,

® Slope sloughing or calving.

The above mentioned indicators, or other signs of significant mass wasting on the property or
within the general vicinity of the project were_not observed or discovered during research.
Indications of past landslides, current unstable slopes, deep-seated slope problems, or surficial
slope failures were not observed during the site visit.
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3.0 SUBSURFACE INVESTIGATION

Information on subsurface conditions pertaining to the project was gathered during research and a
site reconnaissance. The site visit was accomplished on 8/9/2022 by a representative with
Envirotech. Specific information on field methods. sampling, field testing, subsurface conditions.
and results from soil testing are presented in this section of the report. Appendix B has pertinent
information on subsurface conditions for the project, including test pit log representative of the site
soils, and USDA soil descriptions.

3.1 Field Methods, Sampling and Field Testing

Information on subsurface conditions for the project was accomplished by probing anticipated
foundation areas with hand tools, and observing soils within test pit excavations and/ or earth cuts,
Information on subsurface conditions also included reviewing geological maps within the project
vicinity, and water well reports originating from nearby properties. No soil samples were collected
for this project. Envirotech measured the relative density of the in-situ soils by gauging the
resistance of hand tools.

3.2 Geologic Conditions

In general, soils at the project are composed of materials from glacial advances. The geologic
conditions as presented in the “Geologic Map of Washington,” compiled by J. Eric Schuster, 2002
indicates Quaternary sediments, Qg Quaternary sediments are generally unconsolidated deposits,
and dominantly deposited from glacial drift, including alluvium deposits. This project is located
within the Puget Lowland. Typically, “lower tertiary sedimentary rocks unconformably overlie the
Crescent Formation.” as revealed in the Geologic Map. Initial sedimentary rocks were formed from
shales, sandstones and coal deposits from rivers. During the Quaternary period, the Puget Lowland
was covered by numerous ice sheets, with the most recent being the Fraser glacier with a peak of
approximately 14,000 years ago. Upon the glacial retreat, the landscape was formed by glacial
erosion glacial drift deposits.

The "Geologic map of the Seabeck and Poulsbo 7.5-minute quadrangles, Kitsap and Jefferson
Counties, Washington" by Polenz, Michael; Cakir, Recep; Paulin, G. L.; Stone, K. A.; Contreras,
T. A; Petro, G. T., 2013, provides the following caption(s) for the project area:

Unit Age Description

Qpf  Pleistocene Silt, locally ranging to clay or sand, with rare dropstones; dark to pale
gray, commonly bluish-gray, with some exposures ranging to brown;
compact, Most exposures are horizontally laminated, but some appear
structureless.

Qgo Pleistacene Sand and pebble and cobble gravel, some silt and clay; clasts and
matrix mostly fresh, but commonly iron-stained to brown, red, and
yellow, and in some exposures more weathered than recent alluvium;
clasts subrounded to well rounded; maderately sorted.
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3.3 Specific Subsurface Conditions

The following subsurface conditions are estimated descri ptions of the project subgrade utilizing
information from the depth of penetration at all testing, sampling, observed and investigated
locations. Soils for this project were described utilizing the Unified Soil Classification System
(USCS). Using the USCS in conjunction with estimated relative densities and other anticipated
engineering propertics of the soil, susceptibility for potential landslides, erosion and seismic
hazards may be assessed.

Native soils within the upper 2 feet of natural ground were observed to be silty clay with fine
sand (CL-ML). Up to 3 feet of fill was observed throughout the site.

According to the “Soil Survey of Kitsap County,” by the United States Department of Agriculture,
Soil Conservation Service, the site soils are described as Kitsap silt loam, 30, with 15% to 30%
slopes, and Norma fine sandy loam, 37.

Expanded and specific subsurface descriptions, other than what is provided in this section, are
provided in the soil logs located in Appendix B of this report.
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3.3.1 Groundwater

From the water well report(s) and knowledge of the general area, permanent groundwater
is at least 50 feet directly below the property at the building pad location. Surface seepage
was observed on the adjacent hillside, Perched groundwater at shallow depths was not
noted on-site where development will occur.
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4.0 ENGINEERING CONCLUSIONS

The following sections present engineering assessments and conclusions concerning the project.
These conclusions have been made available based on the planned construction activities as
outlined in the Introduction Section of this report; general observations of drainage and topography
as summarized in the Surface Conditions Section; and soil conditions that were identified by the
field investigation and soils testing as outlined in the Subsurface Investigation Section, Conelusions
for the project that is provided herein, includes pertinent information for landslide, erosion and
seismic hazards.

4.1 Landslide Hazards

For the planned development, as provided in the Introduction Section, surface and subsurface
conditions as presented in this report, it is Envirotech’s opinion that the proposed development is
not subjected to or cause adverse impacts to a landslide hazard area or its associated buffer or
setbacks.

Landslides are natural geologic processes, and structures near slopes possess an inherent risk of
adverse settlement, sliding or structural damage due to these processes. Geotechnical engineering
cannot eliminate these risks for any site with sloping grades because gravily is constantly induecing
strain on the sloping soil mass. Excessive wet weather and/ or carthquakes will exacerbate these
strains. Geotechnical engineering considers excessive wet weather and “design’ earthquakes in
order to provide an acceptable factor of salety for developing on or near sloping terrain. These
factors of safeties are based on engineering standards such as defining engineering properties of
the soil. topography, water conditions, seismic acceleration and surcharges.

Surface sloughing or other types of surficial slope movements usually do not affect the deep-seated
structural capability of the slope. However, excessive and/or repeated surficial slope movements,
if not repaired, may represent a threat to the structural integrity of the slope. Maintenance of the
slope should be completed if the situation does arise in order to prevent the possibility of further
surficial or deep seated slope movements that may be damaging to life or property.

According to the Coastal Zone Atlas of Kitsap County, Washington, the project is within and near
terrain labeled ‘Stable’ and ‘Intermediate’ regarding potential landslide activity. Stable slopes are
generally not prone to landslides due to small grades and accommodating geology. Historically,
intermediate terrains have no known landslides. However, this site is considered inherently
hazardous due the existing geology and/ or topography. and additional analyses and
recommendations concerning the slopes are presented herein. A Stability Map from the Coastal
Zone Atlas for the general area of this project is provided below:
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According to the Department of Natural Resources (DNR) Interactive mapping, previous landslide
activity is not recorded on or within the influence of the project. Per the Resource Map from DNR,
the project is not within terrain labeled *highly unstable’ or ‘highly erodible’ relating to soils. DNR
labeled portions of this project as medium slope instability with relation to slopes. This delineation
is primarily dependent upon slopes and convergence. Secondly, lithology and precipitation are
modeled within this delineation. In summary, this designation is based on mapping without field
observations or knowledge of the specific site geology or soils. A resource map from DNR is
provided below:
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Past landslide activity or high slope instability indicators near the proposed development was not
revealed during the project research. In addition, detrimental landslide activity or potential high
landslide indicators were not observed during the site visit as outlined in the Surface and Subsurface
Conditions Sections of this report.

4.2 Erosion Hazards and Control

Based on the USCS description of the project soils, the surface soils are considered moderately
erodible. According to the Resource Map from the Washington State DNR, as provided above, the
project is not within terrain labeled ‘highly erodible.’

Temporary and/ or permanent erosion control measures are required for any site when land
disturbance is involved. Erosion control will mostly depend on the timeliness of construction,
moisture content of the soil, and amount of rainfall during construction. Soil erosion typical to the
existing conditions and planned disturbance of this project include wind-borne silts during dry
weather, and sediment transport during prolonged wet weather. Sediment transport of disturbed
soils could be from stormwater runoff or tracking off-site with construction equipment. Although
an engineered erosion control plan is not warranted for this project, Best Management Practices
(BMP’s) should be employed during and after construction. Ordinary BMP’s includes silt fencing,
protection of drainage outlets and vegetating denuded areas.
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Erosion control information and specifications may be found in the applicable “Stormwater
Management Manual for Western Washington,” prepared by the Washington State Department of
Ecology Water Quality Program and its equivalent local jurisdiction drainage manual.

4.3 Seismic Hazards

Soils immediately below the expected foundation depth for this project are generally Type D,
corresponding (o the International Building Code (IBC) soil profiles. According to the IBC, the
regional seismic zone is 3 for this praject. The estimated peak ground acceleration ranges Irom
0.50g to 0.60g. This estimation is based on the United States Geological Survey (USGS) National
Seismic Hazard project in which there is an estimated 2% probability of exceedance within the next

50 years.

There are no known faults beneath this project. The nearest Class “A” or “B” fault to this property
is the Dabob Bay Fault. This fault is a Class ‘B’, and is located less than 5 miles to the southwest
of the project. This information is supported by the USGS Quaternary Fault and Fold Database for
the United States.

The potential for liquefaction and other carthquake induced hazards are believed to be low for this
project. This is based on subsurface conditions such as soil characteristics and the lack of a
permanent and substantial shallow water table. Subgrade characteristics that particularly contribute
to problems caused by seismic events include submerged and confined, poorly-graded granular
soils. Although gravel- and silt-sized soil particles could be problematic, fine and medium grained
sands are typically subjected to these types of seismic hazards.

4.4 Slope Impacts

Considering the planned construction as summarized in the Introduction Section of this report; the
aforementioned surface and subsurface conditions for the project; the slope stability assessment
provided herein; and our engineering conclusions, it is our opinion that the project is not within a
landslide hazard area, and that the proposed site alterations will not encourage a landslide hazard,

Additional methods and practices that avoid and/or reduce slope impacts include following best
management practices for site development drainage.

4.5 Upland/ Slope Drainage Control and Groundwater Control

Positive drainage should be provided in the final design for all planned buildings. Drainage shall
include sloping the ground surface, driveways and sidewalks away from the project structures. All
constructed surface and subsurface drains should be adequately maintained during the life of the
structure. If drainage problems occur during or after construction, additional engineered water
mitigation will be required. This may include a combination of swales, berms. drain pipes.
infiltration facilities, or outlet protection in order to divert water away [rom the structures to an
appropriate protected discharge area.

Although some seepage was observed, this project does not dppear to experience significant
subsurface drainage or surface runoff that would be detrimental to the development. It is our
opinion that groundwater or surface drainage is not a limiting factor for this project. Drainage
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control per City development standards should be sufficient for this project.
4.6 Vegetation Management

Vegetation may be cleared on the subject property, and it is our opinion that clearing will not be
problematic with relation to landslides. Denuded areas should be re-vegetated per standard practice.

Conclusions in this report are based on the type and location of the anticipated development, and
existing on-site and off-site conditions. Site development that significantly deviates from the
anticipated improvements presented in this report, or nearby development that influences this
project may require geotechnical design recommendations.
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5.0 CLOSURE

Based on the project information and site conditions as presented in this report, it is Envirotech’s
opinion that additional geotechnical studies are not required to further evaluate this project.

Due to the inherent natural variations of the soil stratification and the nature of the geotechnical
subsurface exploration, there is always a possibility that soil conditions encountered during
construction are different than those described in this report. Therefore, it is recommended that
either a qualified engineer observes and documents the construction, or Envirotech is promptly
notified if project and subsurface conditions found on-site are not as presented in this report so that
we can re-evaluate our recommendations.

This report presents a geological/ geotechnical assessment, and is intended only [or the owner, or
owners” representative. Furthermore, this report is only valid for the project information and
location described herein.

The services described in this report were prepared under the responsible charge of Michael Staten.
a professional engineer with Envirotech, Michael Staten has appropriate education and experience
in the field of geotechnical engineering in order to assess landslide hazards, earthquake hazards,
and general soil mechanics.

Please contact Michael Staten at 360-275-9374 if you have any questions, comments, or require
additional information,

Sincerely,
Envirotech Engineering

s Do H W L~y

Jessica Smith, M.S. Michael Staten, P.E.
Staff Geologist Geotechnical Engineer
Envirotech Engineering o o Geological Report
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SITE PLAN
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APPENDIX B

SOIL INFORMATION



TEST PIT LOG

TEST PIT NUMBER TP-1

PROJECT: Ryan Geological Assessment

PROJECT NO: 22225

CLIENT: Tim Ryan

LOCATION: Parcel 142601-3-115-2005
Poulsbe, Washington

INITIAL DEPTH OF WATER: N/A

DATE QF LOG: 8/9/2022
LOGGED BY: MCS
EXCAVATOR: N/A
DRILL RIG: None
ELEVATION: N/A

FINAL DEPTH OF WATER: N/A

e ——
STANDARD PENETRA TEST
SOIL STRATA, =
DEPTH SAMPLERS ~ |uscs DESCRIPTION LL| P CURVE
AND TEST DATA DEFTHIN| 15 30 50
—~0
= CLML| SILTY CLAY with fine SAND.
=
=2 . .
= Excavation terminated at approximatety
= 20 feet
=
- 4
= 5
=
=
= g
Eo
= 10
Ho Geoundwaler Encounered ENVIROTECH ENGINEERING

Thi's informmadon persing ondy 1o this dorng and should nat be
inf=preted a5 being Indiciive of e entire SYE.

Geotechnical Engineering
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Map Uit Deseniption: mmmwnmwmm—-msapmmyuea,
Véashingion

Kitsap County Area, Washington
Jo—Kitsap silt loam, 15 to 30 percent slopes

Map Unit Setting
National map uni symboi- 2hl
Elevation- 0 to 490 feet
Mean annual precipitation: 37 inches
Mean annual air temperature: 50 degrees F
Frost-free period: 180 to 200 day:
Farmiand dassdfication: Farmiand of statewide importance

Map Unit C.
Kitsap and simniar aoile: 100 percent
Extimates a2 bazed on observations, descripbions, and transects of
the magunit.
Description of Kitsap

Setting
Landform: Tesraces
Parent matenal: Lacustrine deposits with volcanic ash in the upper

part

Typical profile
H1- 010 5 inches: ashy sift loam
H2 - 5o 35 inches: silty clay loam
H3 - 35 o 60 inches: stratified s#t Io silty clay loam

Properties and qualities
Slope: 15 to 30 percent
Depth to resirictive feature: More than 80 inches
Natural drainage class: Moderately wel drained
Capacity of the most limiting layer to transmif water (Kzatl:

Moderately low 1o moderstely high (0.08 to 0. 20 inhr)

Depth o water table: About 18 to 3D inches
Frequency of flooding: None
Frequency of ponding: None
Avaitable wafer slorage in profe: High {about 11 4 inches)

Interpretive groups
Landcapabﬂiydawﬁcabm (i'ngated) None specified

Forags suitabiity group: Sloping 1o Steep Soils (GOO2XN702WA)
Hydnic coff rating: Mo
Data Source Information

Sail Survey Area:  Kitsap County Area, Washington
Survey Area Data: Version 14, Sep 10, 2018

Ly Nahwal Resources Wied Sod Survey
== Conservation Sarvice Natanal Cropsrative Sol Survey

192019
Page 10 1
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Mason County, Washington

Nd—Norma sandy loam, 0 to 3 percent slopes

Map Unit Setting
National map unit symbol: 2hmf
Blevation: 0 to 1,000 feet
Mean annual precipitation: 35 to 60 inches
Mean annual oir temperature: 45 to 52 degrees F
Frost-free period: 150 to 200 days
Farmiand classification: Prime farmiand if drained

Map Unit Composition
Norma and similar sofls: 100 percent
Estimates are based on observations, descriptions, and transects of
the mapunit.
Description of Norma
Setting
Landform: Depressions, drainageways
Parent material: Alluvium
Typical profile
H1 - 0to 6 inches: ashy sandy loam
H2 - 6 to 14 inches® ashy sandy loam
H3 - 14 to 30 inches: sandy lcam
H4 - 30 to 60 inches: stratified loamy sand to silty clay loam
Properties and qualities
Siope: 0 to 3 percent
Depth to restnictive feature: More than 80 inches
Drainage ciass: Poorly drained
Capacily of the most limiting layer to transmit water
(Ksat): Moderately high to high (0.57 to 1.98 infhr)
Depth to water table: About D inches
Frequency of fiooding: None
Frequency of ponding: Frequent
Avanlable water supply, 0 to 60 inches: Moderate (about 8.4
inches)

groups
Land capability classification (imigated): None specified
Land capability ciassification (nonirrigated): Sw
Hydrologic Soi Group: B/ID
Ecological site: FOO2XAD0D7WA - Puget Lowlands Wet Forest
Forage suitability group: Wet Soils (GOOZXN102WA)
Other vegetative classification: Wet Soils {GODZXN102WA)

ﬁ Natural Resources Web S0 Survey
Conservation Service National Copperatve Soil Suvey

4202022
Page 10of2
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Hydric soil rating. Yes
Data Source Information

Soil Survey Area:  Mason County, Washington
Survey Area Data:  Version 17, Aug 31, 2021

L

Natural Resources Web S0l Scrvey

2072
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Ryan’s Roost Mixed-Use Apartments Preliminary Drainage Report Job #5393.01

APPENDIX C POULSBO VILLAGE MIDWEST HYDROL OGICAL AND DOWNSTREAM
ANALYSIS

Engineering * Surveying ¢ Planning
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Table 5-1 HYDROLOGIC SOIL GROUP OF THE SOILS OF KITSAP COUNTY *

HYDROLOGIC HYDROLOGIC

SOIL GROUP GROUP* SOIL GROUP GROUP*
Alderwood C Mukilteo C/D
Beaches Variable Neilton A
Belfast B Norma C/D
Bellingham C/D Pits Variable
Cathcart B Poulsbo D
Dystric Xerorthents Variable Ragnar B
Grove A Schneider B
Harstine C Semiahmoo C/D
Indianola A Shalcar C/D
Kapowsin D Shelton C
Kilchis D Sinclair C
Kitsap C Tacoma D
McKenna C/D Urban Variable

HYDROLOGIC SOIL GROUP CLASSIFICATIONS

A. (Low runoff potential). Soils having high infiltration rates, even when thoroughly wetted, and consisting chiefly of deep, well-
to-excessively drained sands or gravels. These soils have a high rate of water transmission.

B. (Moderately low runoff potential). Soils having moderate infiltration rates when thoroughly wetted, and consisting chiefly
of moderately fine to moderately coarse textures. These soils have a moderate rate of water transmission.

C. (Moderately high runoff potential). Soils having slow infiltration rates when thoroughly wetted, and consisting chiefly of soils
with a layer that impedes downward movement of water, or soils with moderately fine to fine textures. These soils have a low ratg
of water transmission.

D. (High runoff potential). Soils having very slow infiltration rates when thoroughly wetted and consisting chiefly of clay soild
with a high swelling potential, soils with a permanent high water table, soils with a hardpan or clay layer at or near the surface, and
shallow soils over nearly impervious material. These soils have a very slow rate of water transmission.

Note: Two Hydrologic soil groups such as C/D indicates the Drained/Undrained situation.

* From SCS, TR-55, Second Edition, June 1986, Exhibit A-1.
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Table 5-2 MODIFIED CURVE NUMBERS

SCS Western Washington Runoff Curve Numbers
Runoff curve numbers for selected agricultural, suburban, and urban land use for Type 1A rainfall distribution, 24-hour storm

duration. (Published by SCS in 1982)
LAND USE DESCRIPTION CURVE NUMBERS BY
HYDROLOGIC SOIL GROUP
A B C D
Cultivated land ": Winter condition 86 91 94 95
Mountain open areas: Low growing brush & grassland 74 82 89 92
Meadow or pasture: 65 78 85 89
Wood or forest land: Undisturbed 42 64 81
Established second growth * 48 68 83
Young second growth or brush 55 72 86
Orchard: With cover crop 81 88 92 94
Open spaces, lawns, parks, golf courses, cemeteries, landscaping
Good condition: Grass cover on >= 75% of area 68 80 86 90
Fair condition: Grass cover on 50-75% of area 77 85 92
Gravel roads & parking lots: 76 85 89 91
Dirt roads & parking lots: 72 82 87 89
Impervious surfaces, pavement, roofs, etc. 98 98 98 l 98
Open water bodies: Lakes, wetlands, ponds, etc. 100 100 100 100
Single family residential %
Dwelling unit/gross acre % Impervious * Separate curve number shall be
1.0 DU/GA 15 selected for pervious and impervious
1.5 DU/GA 20 portions of the site or basin.
2.0 DU/GA 25
2.5 DU/GA 30 A 2 opel
3.0 DU/GA 34 - Pre %\’EL‘
3.5 DU/GA 38 CURVE *<,
4.0 DU/GA 42 -
4.5 DU/GA 46 - 0FED CURE B
5.0 DU/GA 48 D Df%b >
5.5 DU/GA 50
6.0 DU/GA 52
6.5 DU/GA 54
7.0 DU/GA 56
PUDs, condos, apartments, % impervious
commercial businesses & must be computed

industrial areas

| For a more detailed description of agricultural land use curve numbers, refer to National Engineering Handbook, Sec
4, Hydrology, Chapter 9, August 1972.

2 Assumes roof and driveway runoff is directed into street/storm system.

3 The remaining pervious areas (lawn) are considered to be in good condition for these curve numbers.

4 Modified by KCPW, 1995.
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Table 5-3 MANNING’S COEFFICIENTS/”K” FACTORS

“n” AND “k” Values Used in Time Calculations for Hydrographs

“n,” Sheet Flow Equation Manning’s Values (for the initial 300 ft. of travel) ng
Smooth surfaces (concrete, asphalt, gravel, or bare hand packed soil) 0.011
Fallow fields or loose soil surface (no residue) 0.05
Cultivated soil with residue cover (s< 0.20 ft/ft) 0.06
Cultivated soil with residue cover (s > 0.20 ft/ft) 0.17
Short prairie grass and lawns 0.15
Dense grasses —= (.24
Bermuda grass 041
Range (natural) 0.13
Woods or forest with light underbrush 0.40
Woods or forest with dense underbrush 0.80

*Manning values for sheet flow only, from Overton and Meadows 1976 (See TR-55, 1986)
“k” Values Used in Travel Time/Time of Concentration Calculations

Shallow Concentrated Flow (After the initial 300 ft. of sheet flow, R = 0.1) k,
1. Forest with heavy ground litter and meadows (n = 0.10) 3
2. Brushy ground with some trees (n = 0.060) 5
3. Fallow or minimum tillage cultivation (n = 0.040) 8
4. High grass (n = 0.035) 9
5. Short grass, pasture, and lawns (n = 0.030) 11
6. Nearly bare ground (n = 0.025) 13
7. Paved and gravel areas (n = 0.012) 27
**Channel flow (intermittent) (At beginning of visible channels R = 0.2) k.
1. Forested swale with heavy ground litter (n=0.10) 5
2. Forested drainage course/ravine with defined channel bed (n = 0.050) 10
3. Rock-lined waterway (n = 0.035) 15
4, Grassed waterway (n = 0.030) 17
5. Earth-lined waterway (n = 0.025) 20
6. CMP pipe (n = 0.024) 21
7. Concrete pipe (0.012) 42
8. Other waterways and pipe 0.508/n

Channel Flow (Continuous stream, R = 0.4) k.
9. Meandering stream with some pools (n = 0.040) 20
10.  Rock-lined stream (n = 0.035) 23
11.  Grass-lined stream (n = 0.030) 27
12.  Other streams, man-made channels and pipe 0.807/n**

**See Table 7-3 for additional Mannings “n” values for open channels.
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Figure 5-1 ISOPLUVIAL MAP - 2 YEAR
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FIGURE 5-3 ISOPLUVIAL MAP - 10 YEAR
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Figure 5-4 ISOPLUVIAL MAP - 25 YEAR
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Figure 5-6 ISOPLUVIAL MAP - 100 YEAR
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POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER ¢ 1
TYPE : SANTA BARBARA
DESCRIPTION : 2-YR PRE-DEVELOPED ON-SITE
[HYDROGRAPH INFORMATION]

Peak DISCharge.....cvvvrsevesnnscenosnanss = 0.40 (cfs)
Volume. ...ovveeerececococennnsnerananncnnns = 0.24 (acft)
Time Interval...ceeeseeeseneoscennosnonees = 0.08 (hr)
Time to PeaK..vveviervorceecnnonccancnnnans = 8.08 (hr)
TIme Of BASE...veevesrrenosrsrnennssonsnns = 27.08 (hr)
Multiplication factor.......cevvvvvvnnrnnes = 1.00
{BASIN DESCRIPTION]
Watershed Ared.....ccevencesnscaccecnonsnss = 3.28 (ac)
Curve NUMDEY .. e vvvesssrsoreccssvnnnonsncse = 80
[RAINFALL DESCRIPTION]
Distributlon Type....ccvoiiierreeeesnocnons = SCS IA
Total Precipitation..........cic00vuee vess = 2,50 (in)
Return Period....cccvvivveveveocnnnencacane = 2 (yr)
Storm Duration.....eeeeeseoconsssovcaccnss = 24.00 (hr)
(TIME CONCENTRATION -- USER DEFINED]
Time of Concentration.......ovcvvvevennens = 25.80 (min)

[Hydrograph Flow Values Time vs. Flow]
(The time interval is 1.0 hr)
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POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER HE
TYPE :+ SANTA BARBARA
DESCRIPTION : 10-YR PRE-DEVELOPED ON-SITE
{HYDROGRAPH INFORMATION]

Peak Discharge......c.ccevieviieecenncancens =
VO UME . v et v voveevannnenoncenonsreresnne =
Time Interval......vcceee. s e ile ats o b srere heess =
Time €O PeaK..vvveveveerversvenereorransnee =

Multiplication factor.........vvvvvivnnnn. =
[BASIN DESCRIPTION]
Watershed Area.......ceevveevececcaccnnsns =

[RAINFALL DESCRIPTION]
Distribution Type......iciiieieenreeeennes =
Total Precipitation..........ciivviievnnes =
Return Period......cciivvevecenecenncncsan =

[TIME CONCENTRATION -- USER DEFINED]
Time of Concentration........coveeeeeveens =
[Hydrograph Flow Values Time vs. Flowl
(The time interval is 1.0 hr)

TIME OUTFLOW
(hr) (cfs)
5.1 0.01
6.1 0.07
7.1 0.17
8.1 0.87
9.1 0.55
10.1 0.39
11.1 0.34
12.1 0.30
13.1 0.28
14,1 0.28
15.1 0.27
16.1 0.26
17.1 0.26
18.1 0.25
19.1 0.24
20.1 0.23
21.1 0.21
22.1 0.20
23.1 0.19
24.1 0.18
25.1 0.02
26.1 0.00

0.87 (cfs)
0.45 (acft)
0.08 (hr)
8.08 (hr)
27.33 (hr)
1.00

3.28 (ac)
80

SCS 1A
3.50 (in)
10 (yr)
24.00 (hr)

25.80 (min)



NUMBER

TYPE

DESCRIPTION :

t 3

POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT

: SANTA BARBARA

100-YR PRE-DEVELOPED ON-SITE

[HYDROGRAPH INFORMATION)

Peak Discharge

Volume

Time Interval

Time to Peak
Time of Base
Multiplication factor....... Seseseslmramans
[BASIN DESCRIPTION]

Watershed Area

nnnnnnn

[RAINFALL DESCRIPTION]

Distrlbution Type
Total Precipitation
Return Period

-----------------------

-----------------------

[{TIME CONCENTRATION —- USER DEFINED]

Time of Concentration...........ovvvuivuuns
[Hydrograph Flow Values Time vs. Flow]

(The tlme interval 1s 1.0 hr)

TIME OUTFLOW
(hr) (cfs)
4.1 0.00
5.1 0.06
6.1 0.17
7.1 0.33
8.1 1.42
9.1 0.85
10.1 0.59
11.1 0.50
12.1 0.44
13.1 0.41
14.1 0.40
15.1 0.39
16.1 0.37
17.1 0.36
18.1 0.35
19.1 0.33
20.1 0.31
21.1 0.30
22.1 0.28
23.1 0.26
24.1 0.25
25.1 0.03
26.1 0.00

1.42 (cfs)
0.68 (acft)
0.08 (hr)
8.08 (hr)
27.42 (hr)
1.00

3.28 (ac)
80

SCs IA
4.50 (in)
100 (yr)
24.00 (hr)

25.80 (min)
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POQULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT

NUMBER HY |

TYPE ¢ SANTA BARBARA

DESCRIPTION : 2-YR DEVELOPED ON-SITE
[HYDROGRAPH INFORMATION]

Peak DIsCharge.....ovvveverrevonsrreavncns =

VolUME . .t i v vienenteesnnosnoeastaonsansans =

Time Interval...ccieverirvnnerronooeanncns =

Time £0 PeaK..eveeerrerennssersannacaanass =

Time Of BASE..vveeeescsoscsccnsosssssccans =

Multiplication factor.............. ..ot =
[BASIN DESCRIPTION]

Watershed Area....ceee.e ssesresecesanasean =

(RAINFALL DESCRIPTIONI
Distribution Type....ccieveirnnersnennnnss =
Total Precipitation............ccevevenvenn =
Return Period.....coeeievreecvennnnnnnnnns =
Storm DUration..veeeevveesevsroserovennnns =

[TIME CONCENTRATION —-- USER DEFINED]

Time of Concentration......cveovveceesnsnns =

[Hydrograph Flow Values Time vs. Flow]

(The time interval is 1.0 hr)

TIME OUTFLOW
(hr) (cfs)
2.0 0.04
3.0 0.10
4.0 0.17
5.0 0.24
6.0 0.34
7.0 0.46
8.0 l.61
9.0 0.54
10.0 0.42
11.0 0.35
12.0 0.30
13.0 0.29
14.0 0.27
15.0 0.26
16.0 0.25
17.0 0.24
18.0 0.23
19.0 0.21
20.0 0.20
21.0 0.19
22.0 0.18
.0 0
.0 0

SHT. 19 ov 1%

1.75 (cfs)
0.57 (actt)
0.03 (hr)
7.90 (hr)
24.63 (hr)
1.00

3.28 (ac)
96

SCs 1A
2.50 (in)

2 (yr)
24.00 (hr)

5.00 (min)
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POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER ¢ 5
TYPE i SANTA BARBARA
DESCRIPTION : 10-YR DEVELOPED ON-SITE
(HYDROGRAPH INFORMATION]

Peak Discharge.......eveveveececccanscanes = 2.57 (cfs)
VOLUMe . ¢ cevvevnccnvonnseccsoernsnsnsssnns = 0.84 (acft)
Time Interval.......ccveeveeseccccacacnnns = 0.03 (hr)
Time o PeaK...vveevvioeensrenerenncenenns = 7.90 (hr)
Time Of BASE..vererrvervovnvossnssasnersas = 24.67 (hr)
Multiplication factor...............v0vun = 1.00
[BASIN DESCRIPTION]
Watershed Area........ccceeeenennenonancans = 3.28 (ac)
Curve NUMDeY . ..o vverrrrorrerercresnenvnnns = 96
{RAINFALL DESCRIPTION]
Distribution Type.....cvvviiiiinniennnnens = SCS IA
Total Precipitation.....ccvevevevesnocanes = 3.50 (in)
Return Period........ e Y = 10 (yr)
Storm Duration.......iceveerennnerenceanes = 24.00 (hr)
[TIME CONCENTRATION -— USER DEFINED]
Time of Concentration.......eevevveeveenns = 5.00 (min)

[(Hydrograph Flow Values Time vs. Flowl
(The time interval is 1.0 hr)

TIME OUTFLOW
(hr) (cfs)
2.0 0.11
3.0 0.20
4.0 0.29
5.0 0.39
6.0 0.54
7.0 0.69
8.0 2.35
9.0 0.78
10.0 0.60
11.0 0.50
12.0 0.42
13.0 0.41
14.0 0.38
15.0 0.37
16.0 0.35
17.0 0.34
18.0 0.32
19.0 0.30
20.0 0.29
21.0 0.27
22.0 0.25
23.0 0.23
24.0 0.22



POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT

NUMBER Y

TYPE : SANTA BARBARA

DESCRIPTION : 100-YR DEVELOPED ON-SITE
[HYDROGRAPH INFORMATION]

Peak DISCharge.....coeiveivennsarcsnannnns =

VOlUmMe . v e vvvstoneetvesassoanonsensssansens =

Time Interval....ccceveeenessescccnccnnans =

Time to PeaKi. vewsie s vewssweas sessiessn s =

Time of BaSEuwqiwws immadcesiEi s andes vaseis =

Multiplication factor.........cvvveveennns =
[BASIN DESCRIPTION]

Watershed Area.......ceeevveeesaesscsasann =

Curve NUmMbeY.....coevvversnoocnanrsonsoens =
[RAINFALL DESCRIPTION]

Distribution Type....civvieveenernsnonones =

Total Precipitation.........vevivvinivenne =

Return Period....ccceveveceeconnscacnsnons =

[TIME CONCENTRATION -- USER DEFINED]
Time of Concentration......ceceeevees veaes =
[Hydrograph Flow Values Time vs. Flow]
(The time interval is 1.0 hr)

TIME QUTFLOW
(hr) (cfs)
1.0 0.01
2.0 0.19
3.0 0.30
4.0 0.42
5.0 0.55
6.0 0.73
7.0 0.92
8.0 3.08
9.0 1.02
10.0 0.78
11.0 0.65
12.0 0.55
13.0 0.53
14.0 0.50
15.0 0.48
16.0 0.46
17.0 0.44
18.0 0.41
19.0 0.39
20.0 0.37
21.0 0.35
22.0 0.32
23.0 0.30
0

SHY. 25 9F o

3.38 (cts)
1.11 (acft)
0.03 (hr)
7.90 (hr)
24.70 (hr)
1.00

3.28 (ac)
96

SCS Ia
4.50 (in)
100 (yr)
24.00 (hr)

5.00 (min)
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Silverlink Corporation - Kitsap's Best of West Sound ISP serving Silverdale, Port Orchard, .. Pape 1 of 1
SUT. 22 0F 14

POULSBO VILLAGE MIDWEST
OUTLET STRUCTURE REPORT

NUMBER ¢ 3

TYPE ¢ STAND PIPE WEIR

DESCRIPTION : T-STRUCTURE FOR 8'DETENTION BARRELS
[OPEN WEIR INFORMATION]

DESCRIPTION : CIRCULAR CMP STAND PIFE

{OUTLET STRUCTURE INFORMATION]

27 T B - 0.63 (ft)

Crest Length......... T ee = 0.2292 (ft)

Crest Elevation...... tesersescesnenaas cees = 105.61 (ft)
(RATING CURVE LIMIT]

Minimum Elevation....c.ovvviiinnninnnnnann = 100.00 (ft)

Maximum Elevation.........coovvvinunnn, v+s = 108.00 (ft)

Elevation Increment....cevvevevencccnncncs = 0.10 (ft)
[RECTANGULAR STAND PIPE EQUATION]

ORIFICE EQ: Q = Co*A(2gh)"0.5

WEIR EQ: Q = Cw*L*H"exp

Coefficient Co ...vvvvvnnnnennn S = 0.620

Coefficient Cw ......cvvvvivvennnnnnss wemn = 3.330

Exponential........... A R A e R e = 1.500
{DEFINITIONS]

H Headwater depth above inlet control sectlon invert, (ft)

A
L

Wetted area, (£t2)
Crest length, (ft)
[ORIFICE INFORMATION]

SUBRECORD : 1
DESCRIPTION : 1-3/4" BOTTOM ORIFICE
{OUTLET STRUCTURE INFORMATION]

5= T b L = 7P = 0.0729 (ft)
Invert Elevation.........ccivvvivrnnrnnnns = 100.00 (ft)
#ofOpenings........ciiiiiiiciiiiicniinan = 1

[RATING CURVE LIMITS]
Minimum elevation.....oeevvenrinnennneenns = 100.00 (£t)
Maximum elevation....cevveivrecocnasencons = 108.00 (f£t)
Elevation Increment......ccoeeeeeernnccocs = 0.10 (ft)

{CIRCULAR ORIFICE EQUATIONI

Q = Co*A*[2gh]l/k170.5

Coefficlent Co...vvvvvvenenannns cetresanas = 0.620
[DEFINITIONS]

A = Wetted area, (£ft2)

K=1



DESCRIPTION :

T-STRUCTURE OUTLET PIPE

[CULVERT INFORMATION)

[OUTLET STRUCTURE INFORMATION]

Slope

[UNSUBMERGED BEQUATION]

Manning's N-value
Orlflice Coefficient
Tailwater

---------------------------------

H/Diam = Hc/Dlam + K *(Q/A*Diam~0.5))"M - 0.5%S~2

Coefficlent K
coefficient M

[SUBMERGED EQUATION]

H/Diam

Coefficient c
Coefficient Y

= c*(Q/(A*Diam~0.5))"Z + Y - 0.5*%5"2

(DEFINITIONS]

H

-----------------------------

-----------------------------

PO oo

= o

.63 (£t)
100.

00 (ft)

.01
.01
.90
.60 (ft)

.034
.500

.055
.540

Headwater depth above inlet control section invert, (ft)

SHY. 23 of 3¢

Diam = Interlor helght of culvert barrel, (ft)

Hc = Specific head at critical depth (dc + Ve2/2g), (ft)

Q = Discharge, (ft3/s)

A = Full cross sectional area of culvert barrel, (ft2)

S = Culvert barrel slope, (ft/ft)

[stand Pipe Discharge Value vs. Stage)
(the elevation Increment is 0.1)
STAGE ELEVATION ORIFICE WEIR STAND PIPE CULVERT TOTAL FLOW
(tt) (cfs) (cfs) (cfs) (cfs) (cfs)

0.00 100.00 0.00 0.00 0.00 0.00 0.00
0.10 100.10 0.01 0.00 0.00 0.00 0.00
0.20 100.20 0.03 0.00 0.00 0.00 0.00
0.30 100.30 0.04 0.00 0.00 0.14 0.04
0.40 100.40 0.05 0.00 0.00 0.56 0.05
0.50 100.50 0.05 0.00 0.00 0.83 0.05
0.60 100.60 0.06 0.00 0.00 1.14 0.06
0.70 100.70 0.07 0.00 0.00 1.47 0.07
0.80 100.80 0.07 0.00 0.00 1.83 0.07
0.90 100.90 0.08 0.00 0.00 2.19 0.08
1.00 101.00 0.08 0.00 0.00 2.53 0.08
1.10 101.10 0.08 0.00 0.00 2.97 0.08
1.20 101.20 0.09 0.00 0.00 3.42 0.09
1.30 101.30 0.09 0.00 0.00 3.87 0.09



SWT- 2a.0F 1%

STAGE ELEVATION ORIFICE
(£t) (cfs)
1.40 101.40 0.10
1.50 101.50 0.10
1.60 101.60 0.10
1.70 101.70 0.11
1.80 101.80 0.11
1.90 101.90 0.11
2.00 102.00 0.12
2.10 102.10 0.12
2.20 102.20 0.12
2.30 102.30 0.12
2.40 102.40 0.13
2.50 102.50 0.13
2.60 102.60 0.13
2.70 102.70 0.13
2.80 102.80 0.14
2.90 102.90 0.14
3.00 103.00 0.14
3.10 103.10 0.14
3.20 103.20 0.15
3.30 103.30 0.15
3.40 103.40 0.15
3.50 103.50 0.15
3.60 103.60 0.16
3.70 103.70 0.16
3.80 103.80 0.16
3.90 103.90 0.16
4.00 104.00 0.16
4.10 104.10 0.17
4.20 104.20 0.17
4,30 104.30 0.17
4.40 104.40 0.17
4.50 104.50 0.17
4.60 104.60 0.18
4.70 104.70 0.18
4.80 104.80 0.18
4,90 104.90 0.18
5.00 105.00 0.18
5.10 105.10 0.19
5.20 105.20 0.19
5.30 105.30 0.19
5.40 105.40 0.19
5.50 105.50 0.19
5.60 105.60 0.20
5.70 105.70 0.20
5.80 105.80 0.20
5.90 105.90 0.20
6.00 106.00 0.20
6.10 106.10 0.20
6.20 106.20 0.21
6.30 106.30 0.21

WEIR STAND PIPE CULVERT
(cfs)

(cfs)

OOOOOPOOOOOOOOOOOOOOOOOOOoOOOOOOOOOOOOOOOOOOOOOOOO
- . - - - 3 - . . - . - . - L4 . . - - - - . - - . . . Ld . . - - . . - . Y . - . - . . - - . - -

(cfs)

TOTAL FLOW
(cfs)

OCOCO0O0O0OO0DOCODOO0ODOOOCOCOCODOOCOOODOODOOLCODO0OOOOOCOOCOCODDOODOOOOD

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.00
.02
.06
.12
.19
.26
.35
.44

WO OWOWYWWOYOWOROODPOTIINTIT-JOANITAANN NN oD

B s S s B B
HEFRHEFEFOOODOOOOO

el el el
[l el ol o

o
ISESRESE Y

.31
.76
.04
.30
.55
.79
.02
.24
.46
.67
.87
.06
.25
.44
.62
.79
.97
.14
.30
.46
.62
.78
.93
.09
.23
.38
.53
.67
.81
.95
.08
.21
.35
.48
.61
.13
.86
.99
Jd1
.23
.35
.47
.59
.11
.82
.94
.05
.16
.27
.38

sl NolleBojoloNololeNolleNeleRoloNaoleNoleNolololeoNolloNoleNoleoNoleleoleNofoRoRo oo Nl ool ol e R X e Nl =]

.10
.10
.10
A1
A1
A1
.12
12
.12
12
.13
.13
.13
.13
.14
.14
.14
.14
.15
.15
.15
.15
.16
.16
.16
.16
.16
.17
.17
.17
.17
.17
.18
.18
.18
.18
.18
.19
.19
.19
.19
.19
.20
.22
.26
.32
.39
.47
.55
.64



STAGE ELEVATION ORIFICE WEIR STAND PIPE CULVERT
(£t) (cfs) (cts) (cfs) (cfs)
6.40 106.40 0.21 0.00 0.54 12.49
6.50 106.50 0.21 0.00 0.64 12.60
6.60 106.60 0.21 0.00 0.75 12.71
6.70 106.70 0.21 0.00 0.87 12.82
6.80 106.80 0.22 0.00 0.99 12.92
6.90 106.90 0.22 0.00 1.12 13.03
7.00 107.00 0.22 0.00 1.25 13.13
7.10 107.10 0.22 0.00 1.39 13.23
7.20 107.20 0.22 0.00 1.53 13.34
7.30 107.30 0.22 0.00 1.68 13.44
7.40 107.40 0.22 0.00 1.83 13.54
7.50 107.50 0.23 0.00 1.98 13.64
7.60 107.60 0.23 0.00 2.70 13.74
7.70 107.70 0.23 0.00 3.57 13.84
7.80 107.80 0.23 0.00 4.44 13.94
7.90 107.90 0.23 0.00 5.31 14.03

SHT. 25 ofF 14
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SHT. 26 OF 74

POULSBO VILLAGE MIDWEST
RESERVOIR REPORT

NUMBER t 2

STORAGE TYPE : UNDERGND PIPE
DISCHARGE TYPE : COMP STAGE/DISC
DESCRIPTION : 8' BARRELS

[RATING CURVE LIMIT]

Minimum Elevation...cceoeevereaneseccncnens = 100.00 (ft)
Maximum Elevation..e.eeeeeereerceensocenose = 108.00 (ft)
Elevation Increment....coeeeveeeeeeecances = 0.10 (ft)

[STAGE STORAGE INFORMATION]

RESERVOIR DESCRIPTION:
e 1%« T = 330.00 (ft)
RAAIUS « v v v v v eveeeeenennenenenenensnannnn.s = 4.00 (ft)

[STAGE DISCHARGE INFORMATION]

OUTLET STRUCTURE:

STR # : 3

TYPE ¢ STAND PIPE WEIR
DESCRIPTION : T-STRUCTURE FOR 8' BARRELS

[Reservoir Discharge Value vs. Stagel
(the elevation increment is 0.2)

STAGE ELEVATION CONTOUR AREA STORAGE DISCHARGE

(ft) (ft) (sqft) (cuft) (cfs)
0.00 100.00 0.00 0.00 0.00
0.20 100.20 824.34 110.47 0.00
0.40 100.40 1150.75 310.07 0.05
0.60 100.60 1390.71 565.20 0.06
0.80 100.80 1584.00 863.29 0.07
1.00 101.00 1746.20 1196.74 0.08
1.20 101.20 1885, 34 1560.23 0.09
1.40 101.40 2006.23 1949.67 0.10
1.60 101.60 2112.00 2361.72 0.10
1.80 101.80 2204.83 2793.60 0.11
2.00 102.00 2286.31 3242.90 0.12
2.20 102.20 2357.60 3707.45 0.12
2.40 102.40 2419.690 4185,.32 0.13
2.60 102.60 2473.02 4674.71 0.13
2.80 102.80 2518.40 5173.99 0.14
3.00 103.00 2556.17 5681.57 0.14
3.20 103.20 2586.66 6195.97 0.15
3.40 103.40 2610.13 6715.76 0.15
3.60 103.60 2626.77 7239.56 0.16



[Reservolr Discharge Value vs. Stage)
(the elevatlon increment is 0.2)

STAGE

(ft)

DN I NIRRT NNUIU S DS B W
. - 3 . - - L) . - . . Ll . 3 a . . - -

ELEVATION

(ft)

STORAGE

(cfs)

OB NNPEPFEFEHEOOOOOOO0OO0OOOOODTC OO

SHY. Z2770F 4

DISCHARGE

.16
.16
17
.17
.18
.18
.18
.19
.19
.20
.26
.39
.55
.74
.96
.21
.47
.15
.05
.92
.67
.00
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POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER 7
TYPE : RESER STOR. IND
DESCRIPTION : LEVEL-POOL ROUTE 2-YR DEVELOPED ON-SITE
[HYDROGRAPH INFORMATION]

Peak Discharge.......ceivvivinrciarccanans = 0.20 (cts)
VOLMe .t vttt vnvvoeneccncancennnannsonsens = 0.55 (acft)
Time Interval........ccceervereneeeenseannns = 0.03 (hr)
Time to Peakiiss suivevisinss ssvaies s sasoses i e 20.47 (hr)
Time of Baseqsiivan i saaes e smaaiasi s sessis = 48.00 (hr)
Peak Elevation....eeeveevennnsenrnnnnsnnes = 105.60 (ft)
[ INFLOW HYDROGRAPH INFORMATION]
Hydrograph #......c00cevveeennrenccnnonens = 4
Hydrograph Description.......ccevvevvvenns = 2-YR DEVELOPED ON-SITE

[Storage Indication Reservoir Routed Hydrograph Flow Values Time vs. Flowl
(The time Interval is 0.5 hr)

ELEVATION TIME INFLOW OUTFLOW
(ft) (hr) (cfs) (cfs)
100.22 2.5 0.07 0.01
100.33 3.0 0.10 0.04
100.44 3.5 0.13 0.05
100.57 4.0 0.16 0.06
100.71 4.5 0.19 0.07
100.88 5.0 0.24 0.07
101.07 5.5 0.29 0.08
101.28 6.0 0.34 0.09
101.54 6.5 0.41 0.10
101.80 7.0 0.45 0.11
102.14 7.5 0.67 0.12
103.12 8.0 1.71 0.15
103.74 8.5 0.68 0.16
104.06 9.0 0.56 0.17
104.28 9.5 0.44 0.17
104.45 10.0 0.41 0.17
104.60 10.5 0.37 0.18
104.73 11.0 0.35 0.18
104.84 11.5 0.32 0.18
104.93 12.0 0.30 0.18
105.02 12.5 0.31 0.18
105.08 13.0 0.28 0.19
105,15 13.5 0.28 0.19
105.21 14.0 0.27 0.19
105.27 14.5 0.27 0.19
105.32 15.0 0.26 0.19
105.37 15.5 0.26 0.19
105.42 16.0 0.25 0.19
105.46 16.5 0.24 0.19
105.49 17.0 0.24 0.19
105.52 17.5 0.23 0.19
105.55 18.0 0.23 0.19
105.57 18.5 0.22 0.19
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20
11

93
84
75
66
57
48
40
31
23
14
06

19.0
19.5
20.0
20.5
21.0
21.5
22.0
22.5
23.0
23.5
24.0
24.5
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25.5
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26.5
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44.5
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SHT. 30 oF T4

POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER : 8
TYPE : RESER STOR. IND
DESCRIPTION : LEVEL-POOL ROUTE DEVELOPED 10-YR ON-SITE
{HYDROGRAPH INFORMATION]

Peak Discharge......cceeeeeivnrienernnnnnas = 0.58 (cts)
VOIUME . st vevverevenrnoconsassoenascssnonss = 0.82 (acft)
Time Interval........ceeeereennenceacecnns = 0.03 (hr)

Time £0 PeaK. .. veerveeioerencranocennnons = 10.10 (hx)

Time Of BASE.:cveersvvresosscsnssnoansssae = 48.00 (hr)

Peak Elevation....ccceeeivnrernencnsonsnns = 106.23 (ft)

[INFLOW HYDROGRAPH INFORMATIONI
Hydrograph #....cceevvernrsnnonssnsvoassses = 5
Hydrograph Description.....ceoecveveencanes = 10-YR DEVELOPED ON-SITE

[(Storage Indication Reservoir Routed Hydrograph Flow Values Time vs. Flowl
(The time interval is 0.5 hr)

ELEVATION TIME INFLOW OUTFLOW
(£t) (hr) (cfs) (cfs)
100.25 2.0 0.10 0.02
100.41 2.5 0.16 0.05
100.59 3.0 0.20 0.06
100.77 3.5 0.23 0.07
100.97 4.0 0.29 0.08
101.19 4.5 0.33 0.09
101.44 5.0 0.39 0.10
101.72 5.5 0.46 0.11
102.02 6.0 0.53 0.12
102.38 6.5 0.64 0.13
102.74 7.0 0.68 0.14
103.22 7.5 0.99 0.15
104.61 8.0 2.50 0.18
105,55 8.5 0.99 0.19
106.04 9.0 0.81 0.42
106.20 9.5 0.63 0.55
106.23 10.0 0.59 0.58
106.22 10.5 0.53 0.57
106.19 11.0 0.50 0.54
106.15 11.5 0.46 0.51
106.12 12.0 0.42 0.48
106.09 12.5 0.44 0.46
106.05 13.0 0.40 0.43
106.04 13.5 0.40 0.42
106.02 14.0 0.38 0.40
106.01 14.5 0.38 0.39
106.00 15.0 0.37 0.39
105.98 15.5 0.36 0.38
105.97 16.0 0.35 0.37
105.96 16.5 0.35 0.36
105.95 17.0 0.34 0.35
105.94 17.5 0.33 0.34
105.92 18.0 0.32 0.34



ELEVATION TIME INFLOW
(£t) (hx) (cfs)
105.91 18.5 0.31
105.90 19.0 0.30
105.89 19.5 0.29
105.87 20.0 0.29
105.86 20.5 0.28
105.84 21.0 0.27
105.83 21.5 0.26
105.82 22.0 0.25
105.80 22.5 0.24
105.79 23.0 0.23
105.77 23.5 0.23
105.75 24.0 0.22
105.63 24.5 0.00
105.48 25.0 0.00
105.34 25.5 0.00
105.21 26.0 0.00
105.07 26.5 0.00
104.94 27.0 0.00
104.82 27.5 0.00
104.69 28.0 0.00
104.57 28.5 0.00
104.45 29.0 0.00
104.33 29.5 0.00
104.21 30.0 0.00
104.10 30.5 0.00
103.99 31.0 0.00
103.88 31.5 0.00
103.77 32.0 0.00
103.66 32.5 0.00
103.55 33.0 0.00
103.45 33.5 0.00
103.34 34.0 0.00
103.24 34.5 0.00
103.14 35.0 0.00
103.03 35.5 0.00
102.93 36.0 0.00
102.84 36.5 0.00
102.74 37.0 0.00
102.64 37.5 0.00
102.54 38.0 0.00
102.45 38.5 0.00
102.36 39.0 0.00
102.26 39.5 0.00
102.17 40.0 0.00
102.08 40.5 0.00
101.99 41.0 0.00
101.90 41.5 0.00
101.81 42.0 0.00
101.72 42.5 0.00
0 0.

101.

63

43.
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NUMBER
TYPE

Peak Discharge

: 9

POULEBO VILLAGE MIDWEST
HYDROGRAPH REPORT

¢ RESER STOR. IND
DESCRIPTION : LEVEL-POOL 100-YR DEVELOPED ON-SITE
[HYDROGRAPH INFORMATION]

VOlUME . s v evtioenvocorososeancaansensnnenns =

------------------------------

[INFLOW HYDROGRAPH INFORMATION]

Hydrograph #
Hydrograph Description

--------------------

CHUY 3z20F 4

1.42 (cfs)
1.09 (acft)
0.03 (hr)
8.43 (hr)
48.00 (hr)
106.97 (ft)

6

= 100-YR DEVELOPED ON-SITE

[Storage Indication Reservoir Routed Hydrograph Flow Values Time vs. Flowl
(The time interval is 0.5 hr)

ELEVATION TIME INFLOW OUTFLOW
(ft) (hr) (cfs) (cfs)
100.40 2.0 0.19 0.05
100.64 2.5 0.26 0.06
100.88 3.0 0.30 0.07
101.13 3.5 0.34 0.09
101.40 4.0 0.41 0.10
101.69 4.5 0.46 0.11
102.00 5.0 0.54 0.12
102.36 5.5 0.04 0.13
102.75 6.0 0.72 0.14
103.22 6.5 0.86 0.15
103.69 7.0 0.90 0.16
104.32 7.5 1.32 0.17
106.26 8.0 3.28 0.61
106.96 8.5 1.29 1.41
106.83 9.0 1.06 1.25
106.64 9.5 0.82 1.01
106.51 10.0 0.76 0.87
106.43 10.5 0.69 0.78
106.37 11.0 0.66 0.72
106,32 i1.5 0.60 0.66
106.27 12.0 0.55 0.62
106.24 12.5 0.57 0.59
106.20 13.0 0.52 0.55
106.18 13.5 0.52 0.54
106.16 14.0 0.50 0.52
106.15 14.5 0.49 0.51
106.14 15.0 0.48 0.50
106.12 15.5 0.47 0.49
106.11 16.0 0.46 0.47
106.10 16.5 0.45 0.46
106.08 17.0 0.44 0.45
106.07 17.5 0.43 0.44
106.06 18.0 0.41 0.43



ONT, 330 #

ELEVATION TIME INFLOW OUTFLOW
(ft) (hr) (cfs) (cfs)
106.04 18.5 0.40 0.42
106.03 19.0 0.39 0.41
106.01 19.5 0.38 0.40
106.00 20.0 0.37 0.39
105.98 20.5 0.306 0.38
105.97 21.0 0.35 0.37
105.95 21.5 0.34 0.36
105.94 22.0 0.33 0.35
105.92 22.5 0.31 0.33
105.91 23.0 0.30 0.32
105.89 23.5 0.29 0.31
105.87 24.0 0.28 0.30
105.72 24.5 0.00 0.23
105.57 25.0 0.00 0.19
105.43 25.5 0.00 0.19
105.29 26.0 0.00 0.19
105.15 26.5 0.00 0.19
105.02 27.0 0.00 0.18
104.89 27.5 0.00 0.18
104.77 28.0 0.00 0.18
104.64 28.5 0.00 0.18
104.52 29.0 0.00 0.18
104.40 29.5 0.00 0.17
104.28 30.0 0.00 0.17
104.17 30.5 0.00 0.17
104.05 31.0 0.00 0.17
103.94 31.5 0.00 0.16
103.83 32.0 0.00 0.16
103.72 32.5 0.00 0.16
103.61 33.0 0.00 0.16
103.51 33.5 0.00 0.15
103.40 34.0 0.00 0.15
103.30 34.5 0.00 0.15
103.20 35.0 0.00 0.15
103.09 35.5 0.00 0.14
102.99 36.0 0.00 0.14
102.89 36.5 0.00 0.14
102.80 37.0 0.00 0.14
102.70 37.5 0.00 0.13
102.60 38.0 0.00 0.13
102.51 38.5 0.00 0.13
102.41 39.0 0.00 0.13
102.32 39.5 0.00 0.12
102.22 40.0 0.00 0.12
102.13 40.5 0.00 0.12
102.04 41.0 0.00 0.12
101.95 41.5 0.00 0.11
101.86 42.0 0.00 0.11
101.77 42.5 0.00 0.11
101.68 43.0 0.00 0.11
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Hydrological Analysis for Poulsbo Village Midwest

(INSERT PROJECT NAME)

Submittal Requirements Checklist Pursuant to Kitsap County Ordinance #199-1996

DOWNSTREAM ANALYSIS

The Drainage Report submittal shall include a Level 1 downstream drainage analysis. This Level
1 analysis, as well as the location of the project in a drainage basin, will be reviewed by the City to
determine whether a Level 2 and/or Level 3 downstream analysis will be required. Any further
analysis of downstream conditions required beyond the Level 1 analysis shall become a part of the
Drainage Report and must be submitted as part of the Drainage Report.

Level 1 Analysis: All proposed projects requiring a Site Development Activity Permit or City of
Poulsbo Land Use Permit approval shall include at least this level of analysis with the permit
application. The following steps should be completed for this level of analysis:

X

Define and physically verify the study area. The upstream portion of the study area shall
encompass the entire tributary drainage area (the area that drains to the proposed project
site). The remaining portion of the study area shall extend downstream of the proposed
project discharge location to a point on the drainage system where the proposed project
site constitutes 15 percent or less of the total tributary area, but in no event less than %
mile.

Reference is made to the attached “Drainage Basin Study Area” sketch. An existing 18”
outfall pipe conveys stormwater runoff from the 17.05 acre basin lying west of the
Poulsbo Villaze Commercial Center from the low point behind the Albertson’s Store to
Harding Creek in the vicinity of Mitzel’s Restaurant along S.R. 305.

Review all available resource information regarding existing and potential water quality,
runoff volumes and rates, flooding and streambank erosion problems within the study area.

Please refer to the attached runoff calculations and pipe capacity analysis. No flooding,
streambank erosion. or water quality problems are known to the project engineer based
upon discussions with City staff. There has been reported flooding during extreme rainfall
events of the Valley View Apartment site.

Physically inspect the existing on-site and off-site drainage system problems reported in
the resources.

Inspection of the basin drainage characteristics has been accomplished by the Project
Engineer. The flooding problem at the Valley View apartment site is caused by a lack of
maintenance of the conveyance system along the east property line of the site. Several
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catch basins near the northeast corner of the property were found to be plugged with
sediments.

On a map (minimum USGS 1:24000 Quadrangle Topographic Map) delineate the study
area, together with the drainage system onto and from the proposed site.

Refer to the attached “Drainage Basin Study Area” sketch.

Describe in a narrative form observations regarding the makeup and general condition of
the drainage system.

Stormwater runoff from the 17.05 acre upstream basin originates at the high point in 4th
Avenue as shown. and flows south in 4th Avenue with raised-edge of pavement. catch
basins, and tightline piping to a catch basin located along the south line of the Valley View
Apartments. A tightline pipe runs east along the south property line of the apartment site
to the west line of the “Poulsbo Village S.W. Phase III” project, and runoff from the
Norman parcel is also collected at this point as well. Runoff is then conveyed in an 18”
CMP north to an existing 6> wide drainage ditch at the northeast corner of the apartment
site. At this point, stormwater runoff from the apartment site is daylighted to the ditch in
a 127 CMP. as well as the detained stormwater release from the Poulsbo Village S.W.
Phase I1I project. The ditch flows in a northeasterly direction, picking up runoff from the
proposed Poulsbo Village Midwest project, and flows to an 18” CMP located immediately
west of Albertsons. This 18” pipe was installed under the existing buildings, with a
minimum design slope specified as 0.5%. This water is then routed under the parking lots
and discharged into an underground detention barrel located in 7th Avenue. After the
detention pipe. the stormwater is conveyed to the outfall into Harding Creek near Mitzel’s
Restaurant.

Include such information as pipe sizes, channel characteristics, and stormwater facilities.

See above discussion.

Identify on the map and describe any evidence of the types of existing or predicted
problems listed below in Table 2-1. Following the review of the Level 1 analysis, the City
will determine whether a Level 2 analysis is required, based on the evidence of existing or
predicted problems.

Please refer to the drainage basin Downstream analysis attached. None of the problems
listed in Table 2-1 of the Kitsap County Design Manual are anticipated as a result of the
construction of the proposed Poulsbo Village Midwest project.
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POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER : 10
TYPE ¢ SANTA BARBARA
DESCRIPTION : 4th AVENUE 25-YR HYDROGRAPH
[HYDROGRAPH INFORMATION]

Peak Discharge.......cveverrnnrsiensnnssns =
VOLUME:s unimsmmisms wonreiemis o srbvesstesate an o abreiaids o =

Time of Baseaweaswwes sewsansws snawmes ss wave =

Multiplication factor................v..., =
[BASIN DESCRIPTION]

Watershed Area.......civvvrinvecrncensnnes =

Curve NUMDEY . .vvvrvrvrsvnarnnnssnrssanens =
[RAINFALL DESCRIPTIONI

Distribution Type.....ccvvvevrrvinrnnnrnns =

Total Precipitation........coviiievininann =

Return Period.......iiiiiiiciiacnsnnnasas =

[TIME CONCENTRATION -- USER DEFINED]
Time of Concentration.......evecveeenneses =
[Hydrograph Flow Values Time vs. Flow]
(The time interval is 1.0 hr)

TIME OUTFLOW
(hr) (cfs)
1.0 0.06
2.0 0.19
3.0 0.24
4.0 0.30
5.0 0.38
6.0 0.49
7.0 0.61
8.0 1.90
9.0 0.63
10.0 0.49
11.0 0.41
12.0 0.34
13.0 0.33
14.0 0.31
15.0 0.30
16.0 0.29
17.0 0.27
18.0 0.26
19.0 0.24
20.0 0.23
0 0.
.0 0
0 0
.0 0

SHT. a4 oF 4

2.18 (cfs)
0.72 (acft)
0.03 (hr)
7.87 (hr)
24.43 (hr)
1.00

2.42 (ac)
98

8Cs 1IA

3.80 (in)
25 (yr)
24.00 (hr)

3.30 (min)



POULSBO VILLAGE MIDWEST

HYDROGRAPH REPORT
NUMBER : 11

TYPE : SANTA BARBARA
DESCRIPTION : 4th AVENUE 100-YR HYDROGRAPH
[{HYDROGRAPH INFORMATION]

Peak Discharge.......c.vecietneenssccoonns =
VoOLUME. .. ovovvveassosssssvasasssesonencsse =
Time Interval...coeeeeevoerrccocenccannans =
Time O PeaK..vvvvevrivrrrnrornraronssarnnns =
Time Of BaS@. .. vvierirvrarnrssnnissenenns =
Multiplication factor.....cccivivveennnnnsn =
[BASIN DESCRIPTION]
Watershed Area.....cceeeieicneroannonnnnns =
CUrve NUMDEY o v v evvvvseroennsacsoroanvansns =
[RAINFALL DESCRIPTION]
Distribution Type.....vvvvivrivirnvrrnnrans =
Total Precipitation.....ccecvvevvnenvenens =
Return Perlod......vvevvevovccocvroccconnes =
Storm Duration....ceeeevrersconeossscacnns =
[TIME CONCENTRATION —- USER DEFINED]
Time of Concentration.......ceevvvvenvnnnn =

[Hydrograph Flow Values Time vs. Flow]
(The time interval is 1.0 hr)

TIME OUTFLOW
(hr) (cfs)
1.0 0.09
2.0 0.24
3.0 0.30
4.0 0.37
5.0 0.46
6.0 0.59
7.0 0.73
8.0 2.26
9.0 0.75
10.0 0.58
11.0 0.48
12.0 0.41
13.0 0.39
14.0 0.37
15.0 0.36
16.0 0.34
17.0 0.32
18.0 0.31
19.0 0.29
20.0 0.27
21.0 0.26
22.0 0.24
23.0 0.22
24.0 0.21

SAT. 45 oF 74

2.60 (cfs)
0.86 (acft)
0.03 (hr)
7.87 (hr)
24.43 (hr)
1.00

2.42 (ac)
98

SCS IA

4.50 (in)
100 (yr)
24.00 (hr)

3.30 (min)
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POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER : 12
TYPE : SANTA BARBARA
DESCRIPTION : NORMAN PARCEL 25-YR HYDROGRAPH
{HYDROGRAPH INFORMATION]

Peak Discharge........ Ceeseecticiaccnnnana = 0.47 (cfs)
Volume.ioveeoseoeseocennnosnose cerssaes creas = 0.21 (acft)
Time Interval...... T S 0.08 (hr)
Time to Peak.....cvvue. Ceeseenenn I e = 8.08 (hr)
Time Of BaSE...vvrveerecnornasnnanans saws ® 26.33 (hr)
Multiplication factor.....cvcveevevennnees = 1.00
[(BASIN DESCRIPTION]
Watershed Area.....ceceevveees ceressccsnass = 1.30 (ac)
Curve Number.....coeevee e csenesseasanan = 81
[RAINFALL DESCRIPTION]
Distribution Type............. creeeeranaes = SCS IA
Total Precipitation............ccvvevvnne. = 3.80 (in)
Return Period........ oS S ST = 25 (yxr)
Storm Duration....... Cevsesessrraaraananas = 24.00 (hr)
[TIME CONCENTRATION —-— USER DEFINEDI]
Time of Concentration....cceeeveceesssnase = 20.60 (min)

[Hydrograph Flow Values Time vs. Flow]
(The time interval is 1.0 hr)
TIME OUTFLOW
(hr) (cfs)
0.01
0.05
0.10
0.47
0.25
0.18
0.16
0.14
0.13
0.13
0.12
0.12
0.12
0.11
0.11
0.10
0.10
0.09
0.09
0.08
0.00

N WNFOVWONATUaWNDRHFOWODINWUD
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POULSBO, VILLAGE MIDWEST

HYDROGRAPH REPORT
NUMBER : 13
TYPE ¢ SANTA BARBARA
DESCRIPTION : NORMAN PARCEL 100-YR HYDROGRAPH
[HYDROGRAPH INFORMATION]
Peak Discharge......vcieecveereaconennnane =
VOlUME. s v evvirernnrserensonsoenessassannss =

Time €0 PEAK ..t v tvierrreersnenenennnnnnes =

Time Of BASE. .wawis inlvasnisn sedaassi oo =

Multiplication factor.........ceevvveenens =
[BASIN DESCRIPTION]

Watershed AYea....oeesvsecsccennerrnncensns =

Curve NUMDEY v o vvvvrnrnnunnresonenennnosson =
[RAINFALL DESCRIPTION]

Distribution Type......civiveivienreneennns =

Total Precipitation..........ciicveeeevneen =

Return Period....ccceeieieeeenerencneonnas =

[TIME CONCENTRATION -- USER DEFINED]
Time of Concentration....evevveveeerennnse =
[Hydrograph Flow Values Time vs. Flowl
(The time interval is 1.0 hr)

TIME OUTFLOW
(hr) (cfs)
4.1 0.00
5.1 0.03
6.1 0.08
7.1 0.15
8.1 0.63
9.1 0.33
10.1 0.23
11.1 0.20
12.1 0.18
13.1 0.17
14.1 0.16
15.1 0.16
16.1 0.15
17.1 0.15
18.1 0.14
19.1 0.13
20.1 0.13
21.1 0.12
22.1 0.11
23.1 0.11
24.1 0.10
A 0.

SHY. 97 oF 74

0.63 (cfs)
0.28 (acft)
0.08 (hr)
8.08 (hr)
26.42 (hr)
1.00

1.30 (ac)
81

SCs IA

4.50 (in)
100  (yr)
24.00 (hr)

20.60 (min)



NUMBER

TYPE

DESCRIPTION :

POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT

+ 14

: SANTA BARBARA
VALLEY VIEW APT.'s 25-YR HYDROGRAPH

[HYDROGRAPH INFORMATION]

Peak Discharge
Volume

Time of Base
Multiplication factor

[BASIN DESCRIPTION]

Watershed Area
Curve Number

[RAINFALL DESCRIPTION]

Distribution Type
Total Precipitation
Return Period

- . . - - - *» e ] L - . - .
COO0OO0O0OO0COO0OO0COCOOOCOOCOCODODOCDOOOODC

OCO0O0COCO0OO0CO0OO0CO0OORHROCOOOOO
. . - . . - . . . L] . . . . - . - . - L] » . . -

-------------------------
-----------------------
ooooooooooooooooooooooooooooo

[TIME CONCENTRATION -- USER DEFINED]
Time of Concentration
[Hydrograph Flow Values Time vs. Flow]

SHY.9G oF #4

1.49 (cfs)
0.49 (acft)
0.03 (hr)
7.90 (hr)
24.63 (hr)
1.00

1.70 (ac)
97

SCS IA
3.80 (in)
25 (yr)
24.00 (hr)

5.00 (min)



NUMBER 15
TYPE ¢ SANTA BARBARA
DESCRIPTION

POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT

(HYDROGRAPH INFORMATION]

Peak Discharge
Volume

Time to Peak
Time of Base
Multiplication factor

{BASIN DESCRIPTION]

Watershed Area
Curve Number

[RAINFALL DESCRIPTION]

Distribution Type
Total Preclpitation
Return Period

a - - - - - - - - - L) - - - [ ] - L]
OO0 OCCOOCOOOOOOODO0OO0O0ODOO0OO

¢ VALLEY VIEW APT.'s 100-YR HYDROGRAPH

ooooooooooooooooooooooooooooo
------------------------------
oooooooooooooooooooooooooooooo

[TIME CONCENTRATION ~- USER DEFINED]

Time of Concentration

[Hydrograph Flow Values Time vs. Flow]
(The time interval is 1.0 hr)

OUTFLOW
(cfs)

OO0 O0COCOLCOOOOCOOOQOOoOORHOOCOO0OOO

.02
.13
.18
.24
.30
.39
.49
.62
.53
.41
.34
.29
.28
.26
.25
.24
.23
.21
.20
.19
.18
.17
.16
.15

SH. 49 0F A

1.78 (cfs)
0.59 (acft)
0.03 (hr)
7.90 (hr)
24.63 (hr)
1.00

1.70 (ac)
97

SCS IA
4.50 (in)
100 (yr)
24.00 (hr)

5.00 (min)



POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER t 16
TYPE ¢ SANTA BARBARA
DESCRIPTION : POULSBO VILLAGE SW 25-YR(B-4 DETENTION)
{HYDROGRAPH INFORMATION]

Peak DisCharge...ceeesceocscssssossssssons = 1.93 (cts)
VOLlUME et vevvecvnoasoonoovocsonasorsnsaases = 0.67 (acft)
Time Interval....ccevereroerrcocacscanance = 0.08 (hr)
Time €O PRAK. .. vverreerrverrvoerecreannnns = 8.00 (hr)
Time Of BaS€.:.vevstovssovsasensaosocasasosa = 25,33 (hr)
Multiplication factor......cvevviveennnans = 1.00
[BASIN DESCRIPTION]
Watershed Area.....ciceeeeesscocssasancans = 2.33 (ac)
Curve NUMDeL ... cvvvrrosrennssnsnssnsnnsans = 97
[RAINFALL DESCRIPTION] :
Distribution Type....ceecevrerecrsencannas = SCS IA
Total Precipitation..........cvvvvevennen = 3.80 (in)
Return Period...cceeseeecoercscoonsssccanns = 25 (yr)
Storm Duration.....ceevereneevancenssoones = 24.00 (hr)
[TIME CONCENTRATION -~ USER DEFINEDI]
Time of Concentration.....ecvevvecaneveens = 10.00 (min)

[Hydrograph Flow Values Time vs. Flowl
(The tlme interval is 1.0 hr)

TIME QUTFLOW
{hr) (cfs)
1.1 0.01
2.1 0.13
3.1 0.19
4.1 0.26
5.1 0.33
6.1 0.44
7.1 0.55
8.1 1.80
9.1 0.64
10.1 0.47
11.1 0.40
12.1 0.33
13.1 0.32
14.1 0.30
15.1 0.29
16.1 0.28
17.1 0.26
18.1 0.25
19.1 0.24
20.1 0.22
21.1 0.21
.1 0.
A 0.
1 0.

SWT, 50 oF F4



sU7T. 51 OF 14

POULSBO VILLAGE MIDWEST

HYDROGRAPH REPORT
NUMEER : 17
TYPE ¢ SANTA BARBARA
DESCRIPTION : POULSBO VILLAGE SW 100-YR(B-4 DETENTION)
[HYDROGRAPH INFORMATION]

Peak Dlscharge.......ccceeevevoenconsansen = 2,31 (cfs)
VOLUME . v vvvvevoornoveersnennsoscassonees = 0.81 (acft)
Time Interval.......iivveerrerrecececnenns = 0.08 (hr)
Time to Peak.......ovvvvuns Ve W SRR = 8.00 (hr)
Time Of Bas@.. ..ot assrerarerssns = 25.33 (hr)
Multiplication factor......cccvveeveneenns = 1.00
{BASIN DESCRIPTION])
Watershed Area.....coceveescocronnsnonsons = 2.33 (ac)
Curve NUMDEY . v vovveeecrnoronaosvasosnanans = 97
[RAINFALL, DESCRIPTION]
Distribution Type.........ccieiiiiiienesn = 5CS IA
Total Precipitation.........cvvivvevienenns = 4.50 (in)
Return Period......cicvieevennnonsoscnnens = 100 (yr)
Storm Duration.....vcceeeesvvevenrsnncennns = 24.00 (hr)
{TIME CONCENTRATION -~ USER DEFINED]
Time of Concentration......eeevvvvvnnnvnnn = 10.00 (min)

TIME OUTFLOW
(hr) (cfs)
1.1 0.03
2.1 0.17
3.1 0.25
4.1 0.32
5.1 0.41
6.1 0.53
7.1 0.66
8.1 2.15
9.1 0.77
10.1 0.55
11.1 0.47
12.1 0.40
13.1 0.38
14.1 0.36
15.1 0.34
16.1 0.33
17.1 0.31
18.1 0.30
19.1 0.28
20.1 0.26
21.1 0.25
22.1 0.23
.1 0.
A 0.



SHY. 52 oF 9

POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER : 18
TYPE ¢ SANTA BARBARA
DESCRIPTION : CITY RES/RYAN WEST BASIN 25 YR HYDROGRAPH
(HYDROGRAPH INFORMATION ) '

Peak Discharge.....coieeeeeeeecerscsncncss = 1.54 (cfs)
VOlUME . vt evvrenvvoocnsasnssssonsssnosenes = 1.03 (acft)
Time Interval...cccveeeeeeasenococneenronss = 0.08 (hr)
Time tO PeAK. oo evveerornorenrenranronenns = 8.25 (hr)
Time Of BASE..v.vvrreacrsrresnsranrsanesen = 30.50 (hr)
Multiplication factor......ceveovevvevnonas = 1.00
[BASIN DESCRIPTION]
Watershed Area...ceeeveeceercecnanrccanees = 7.10 (ac)
CUrve NUMDEY . v v vvvvorronnveessossesonoenss = 78
[RAINFALL DESCRIPTION]
Distribution Type....ccevecvovevsocanonrse = SCS IA
Total Precipitation.........covvveevennen. = 3.80 (in)
Return Period......ccvvvvveeeennacnnsnnnns = 25 (yr)
Storm Duration.....coeeveeeereeencencnnnes = 24.00 (hr)
[TIME CONCENTRATION -- USER DEFINED]
Time of Concentration.......cccievencecene = 45.90 (min)

[Hydrograph Flow Values Time vs. Flow]
(The time interval is 1.0 hr)

TIME QUTFLOW
(hr) (cfs)
5.1 0.00
6.1 0.10
7.1 0.30
8.1 1.50
9.1 1.30
10.1 0.99
11.1 0.83
12.1 0.74
13.1 0.67
14.1 0.65
15.1 0.63
16.1 0.62
17.1 0.60
18.1 0.58
19.1 0.55
20.1 0.53
21.1 0.50
22.1 0.48
23.1 0.45
24.1 0.42
25.1 0.12
.1 0.
.1 0.
.1 0



NUMBER

TYPE

DESCRIPTION :

: 20

¢ SANTA BARBARA
RYAN EAST BASIN 25-YR

[HYDROGRAPH INFORMATION]

Peak Discharge
Volume

Time Interval
Time to Peak
Time of Base
Multiplication factor

[BASIN DESCRIPTION]

Watershed Area
Curve Number

[RAINFALL DESCRIPTIONI]

Distribution Type
Total Precipitation
Return Period
Storm Duration

POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT

............................

'''''''''''''''''''''''

[(TIME CONCENTRATION -- USER DEFINED]

Time of Concentration

[Hydrograph Flow Values Time vs. Flowl

(The time interval is 1.0 hr)

OUTFLOW
(cfs)

R R R e s e b e b s B s

OO COODOOCLOOOOQCOOCOO0OO0DODOCO

.02
.08
.16
.13
.45
.32
.27
.24
.22
.22
.21
.20
.20
.19
.18
.17
.16
.15
.15
.14
.01
.00

SHY, 84 oF 4

0.73 (cfs)
0.36 (acft)
0.08 (hr)
8.08 (hr)
27.17 (hr)
1.00

2.20 (ac)
81

SCs 1A
3.80 (in)

25 (yr)
24.00 (hr)

26.00 (min)



SYY. 55 OF #4

POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER ¢ 21
TYPE ¢ SANTA BARBARA
DESCRIPTION : RYAN EAST BASIN 100-YR
[HYDROGRAPH INFORMATION]

Peak Discharge...cceeessessssssoacssscnsas = 1.00 (cfs)
VOLlUME . s v vveerenecsccnssonoscoossasnnnnnne = 0.47 (acft)
Time Interval.........ccivreenrncccccanens = 0.08 (hr)
Time €0 PEAK. .. vverrverrvoenoornnneenenens = 8.08 (hr)
Time Of BaSE..ccveeertrrossssrsoccaccsoes = 27.25 (hr)
Multipllication factor.....vvvevvevrveocnnns = 1.00
[BASIN DESCRIPTION]
Watershed Area.....cccceeevececeoenesansnns = 2.20 (ac)
Curve NUMDEL . v vcvvvovossnsorsesnsnssanssns = 81
[RAINFALL DESCRIPTIONI
Distribution Type.....oevvviienrenrnnrnnns = SCS 1A
Total Precipitation.....c.cveevierrenccnnss = 4.50 (in)
Return Perlod.......ccviveiviiicencnoncans = 100 (yr)
Storm DUration....vveeeeeeeccocsacssanvoee = 24.00 (hr)
[TIME CONCENTRATION -~ USER DEFINEDI]
Time of Concentration.....c.veveevevencees = 26.00 (min)

[Hydrograph Flow Values Time vs. Flow]
(The time interval is 1.0 hr)

TIME OUTFLOW
(hr) (cfs)
4.1 0.01
5.1 0.05
6.1 0.13
7.1 0.24
8.1 1.00
9.1 0.59
10.1 0.41
11.1 0.35
12.1 0.30
13.1 0.28
14.1 0.27
15.1 0.26
16.1 0.26
17.1 0.25
18.1 0.24
19.1 0.23
20.1 0.21
21.1 0.20
22.1 0.19
23.1 0.18
24.1 0.17
25.1 0.02
26.1 0.00



SUT, 56 0F F4-

POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER ¢ 22
TYPE : COMBINE
DESCRIPTION : COMBINE 4th & nORMAN PARCEL 25-YR
[HYDROGRAPH INFORMATION]

Peak Discharge......veeeeeeieerececcooanes = 2.58 (cfs)
VOl UME . ¢ v cvvsvnvnoorosnonsensosasnsannees = 0.93 (acft)
Time Interval....cceeveerrvesneoencannanss = 0.08 (hr)
Time tO PEAK...cveererenrerrosvnacssoreens = 7.92 (hr)
Time Of BASE...vvvveerrenervonrearancnnnns = 26.33 (hr)

(COMBINE HYDROGRAPH RECORD #]
HYDROGRAPH # 10 TYPE : SANTA BARBARA
DESCRIPTION : 4th AVENUE 25-YR HYDROGRAPH

Peak Discharge........civevnveevennens = 2.18 (cfs)
Time €0 PeaKeevsereeroreonnrnonnosnesns = 7.87 (hr)
Time Interval.....ccceveeenneenancnces = 0.03 (hr)

HYDROGRAPH # 12 TYPE : SANTA BARBARA
DESCRIPTION : NORMAN PARCEL 25-YR HYDROGRAPH

Peak Discharge.......eeceeeveencenanss = 0.47 (cfs)
Time to PeaK...oceeierseenccnesecncnns = 8.08 (hr)
Time Interval...ccvoeeceveceraoosonnss = 0.08 (hr)

[Combine Hydrograph Flow Valuesl
(The time interval is 1.0 hr)
TIME OUTFLOW
(hr) (cts)

[l
b h b b s L Fowo~IoNnawWwoHE
oo o s e e b e s s s b s s 2 s

CO0O0O0O0OOODOOLOOCOONCOOCOOCOO
- - . - [ ] - L] » - - - - L Y - L) - L] . -
-
~3

MNPONNNNDRP e e s
N WNHFHFOWO~IU o



NUMBER
TYPE

DESCRIPTION :

POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT

[HYDROGRAPH INFORMATION]

Peak Discharge

: CHANNEL CONVEX
ROUTE TO N.W. CORNER POULSBO VILLAGE SW

VOLlUME . o e v vt enervecnoosooonenccaneosannnss

Time to Peak
Time of Base
{CHANNEL, CONVEX INFORMATION]

Convex routing coef K

(INFLOW HYDROGRAPH INFORMATION]

Hydrograph #
Hydrograph Description

[Convex Channel Routed Hydrograph
(The time interval is 1.0 hr)

------------------------------

SHY, 57 oF #4

2.56 (cfs)
0.93 (acft)
0.08 (hr)
8.00 (hr)
25.67 (hr)

0.73

22

= COMBINE 4th & nORMAN PARCEL

Flow Values Time vs. Flow]

- - - L] - - - - - - - - - . . - L] - ] [
FHERPRPPRPRRPRRPRPRRRRPRBRRRERER RS

OUTFLOW
02(cts)

OCOQCOOOODOOCOOOOCOOCONODODOOODOO
3 . . - - . - - - . - . - L) - » . . . . N . N

OO0 OO OC OO OODOODOOOCONOODOODOOO

.04
.18
.24
.30
.38
.52
.68
.54
.94

66

.57
.49
.46
.44
.43
.41
.39
.37
.35
.33
31
.29
.28
.26
.01



POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER s 25
TYPE : COMBINE

SHT. SB oF

DESCRIPTION : COMBINE 25-yr VALLEY VIEW APT.'s/4th&NORMAN

(HYDROGRAPH INFORMATION]
Peak Discharge.....ceeeevenecnccnccsncanss =
Volume....ovvneerveneennesnonsconesonssans =

Time to Peakes ss caiiiiesn o saiesan i serdiaoes s =

Time of Baseiiwisinsisieseseias saisses sssase =
[COMBINE HYDROGRAPH RECORD #]
HYDROGRAPH # 24 TYPE : CHANNEL CONVEX
DESCRIPTION : ROUTE TO N.W. CORNER POULSBO VILLAGE SW

Peak DIischarge.....ccverveeresnavarsans = 2.56
Time to Peak..cocevvvereeeeenenronnrane = 8.00
Time Interval.....cvieverveenaccncenne = 0.08

HYDROGRAPH # 14 TYPE : SANTA BARBARA
DESCRIPTION : VALLEY VIEW APT.'s 25-YR HYDROGRAPH

Peak Discharge....cccevvveevoccesasases = 1.49
Time to PeaK..icoeiiieieinnennesnsnss = 7.90
Time Interval......ccccievvenrnncennes = 0.03

[Combine Hydrograph Flow Values]
(The time interval is 1.0 hr)

.44
.41
.34
.01

TIME OUTFLOW
(hr) (cfs)
1.1 0.06
2.1 0.28
3.1 0.38
4.1 0.49
5.1 0.64
6.1 0.86
7.1 1.10
8.1 3.70
9.1 1.37
10.1 1.00
11.1 0.86
12.1 0.73
13.1 0.69
14.1 0.66
15.1 0.64
16.1 0.61
17.1 0.58
18.1 0.55
19.1 0.52
20.1 0.49
21.1 0.47
.1 0
.1 0
.1 0
1 0

4.00 (cfs)
1.42 (acft)
0.08 (hr)
8.00 (hr)

25.67 (hr)

(cfs)
(hr)
(hr)

(cfs)
(hr)
(hr)



SHT. 54 oF

POULSBO VILLAGE MIDWEST

HYDROGRAPH REPORT
NUMBER 1 26

TYPE ¢ RESER STOR. IND
DESCRIPTION : LEVEL-POOL ROUTE POULSBO VILL. SW 25 YR
[HYDROGRAPH INFORMATION]

Peak Discharge.......cvveenssveensraneense = 1.09 (cfs)
VOlUME . oo tvvntvinronesasnorsosannsssnsnes = 0.67 (acft)
Time Interval......cvvvverientnorscennanns = 0.08 (hr)
Time t0 PeaK...ivviiierinerorevonsnrnennss = 8.42 (hr)
Time Of Base...swewd st iv davadss vs sows = 31.67 (hr)
Peak Elevation.......c.vvivrievnnnnncnnnne = 60.35 (ft)
[INFLOW HYDROGRAPH INFORMATIONI]
Hydrograph #......00 i ivvnrennsvnnsonenns = 16
Hydrograph Description........cvvvvvnunnnn = POULSBO VILLAGE SW 25-YR(B-4
DETENTION)

[Storage Indication Reservolr Routed Hydrograph Flow Values Time vs. Flowl
(The time interval is 1.0 hr)

ELEVATION TIME INFLOW OUTFLOW

(ft) (hr) (cfs) (cfs)
56.02 2.0 0.12 0.06  ¥ugie .
56.42 3.0 0.19 0.09 g B
56.85 4.0 0.25 0.11 DETENTIN BARRQEL. AViD
57.36 5.0 0.32 0.13 LT STRUCTURE. MODELED
58.02 6.0 0.42 0.16 o -
58.70 7.0 0.53 0.41 SPAeD o A,
59,87 8.0 1.93 0.95 i o
59.99 9.0 0.68 0.99  NBWEERS
59.18 10.0 0.47 0.70  NATACrn DO (4Ae oo et
58.78 11.0 0.40 0.48 F’i DRANAGE Cimi/T77i04
58.66 12.0 0.34 0.37 G RSB wiLee o,
58.61 13.0 0.31 0.32
58.60 14.0 0.30 0.31
58.58 15.0 0.29 0.29
58,57 16.0 0.28 0.28
58.56 17.0 0.26 0.27
58.54 18.0 0.25 0.26
58.53 19.0 0.24 0.24
58.51 20.0 0.22 0.23
58,49 21.0 0.21 0.22
58.47 22.0 0.20 0.20
58.45 23.0 0.18 0.19
58.42 24.0 0.17 0.18
58.11 25.0 0.00 0.16
57.69 26.0 0.00 0.14
57.29 27.0 0.00 0.13
56.90 28.0 0.00 0.11
56.53 29.0 0.00 0.09
56.18 30.0 0.:00 0.07
55.92 31.0 0.00 0.01



POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER s 28
TYPE : COMBINE
DESCRIPTION : COMBINE POULSBO VILLAGE/4th/NORMAN/VALLEY VIEW 25-YR
(HYDROGRAPH INFORMATIONI]

Peak DIscharge.......eevevevsvnsoccsennans = 4.96 (cfs)
VOLUME . o o overvrenronrnnrnorvrrnrsnsnnsnss = 2.09 (acft)
Time Interval.....ciievreenenereneceananes = 0.08 (hr)
Time £0 PEAK. . v eveeerererearenreernernsnns = 8.00 (hr)
Time Of BaSe....cvvervreeeereserenenaasens = 31.67 (hr)

({COMBINE HYDROGRAPH RECORD #]
HYDROGRAPH # 25 TYPE : COMBINE
DESCRIPTION : OCOMBINE 25-yr VALLEY VIEW APT. 's/4th&NORMAN

Peak Discharge......c.cvevvvvenne ceeee 4,00 (cfs)
Time to PEAK. .. cvevrtrrennesrossnonnes = 8.00 (hr)
Time Interval.....coveeeeeenencoonnnsns = 0.08 (hr)

HYDROGRAPH # 26 TYPE : RESER STOR. IND
DESCRIPTION : LEVEL-POOL ROUTE POULSBO VILL. SW 25 YR

Peak Discharge.......eveveervnerennnes = 1.09 (cfs)
Time tO PeaK...vvveeeereennrosaseconsse = 8.42 (hr)
Time Interval..cceoeereeeencrsoneonnes = 0.08 (hr)

[Combine Hydrograph Flow Values]
(The time interval is 1.0 hr)

TIME OUTFLOW
(hr) (cfs)
1.1 0.06
2.1 0.34
3.1 0.47
4.1 0.60
5.1 0.77
6.1 1.02
7.1 1.54
8.1 4.71
9.1 2.34
10.1 1.68
11.1 1.33
12.1 1.09
13.1 1.01
14.1 0.96
15.1 0.93
16.1 0.89
17.1 0.85
18.1 0.81
19.1 0.77
20.1 0.72
21.1 0.68
22.1 0.64
23.1 0.60
24.1 0.52
25.1 0.16
.1

Sy, 60 BF #



SHT, 61 0F 4

POULSHO VILLAGE MIDWEST

HYDROGRAPH REPORT
NUMBER : 30
TYPE ¢ CHANNEL CONVEX
DESCRIPTION : CHANNEL ROUTE P.V./4th/NORMAN/APT.'s TO 18" OUTFALL
{HYDROGRAPH INFORMATION)

Peak Discharge......viieeeeeevececancoanns = 4.81 (cfs)
VOLUME. . v v vt rnsnasssonososossscnacnnseenes = 2.09 (acft)
Time Interval.....coieinneneenocsoncooanes = 0.08 (hr)
Time to Peak.....vvvvirvnnnrvnonenansonoes = 8.08 (hr)
Time Of BaSE..vettetttereeesoceeesacannnns = 31.75 (hr)
[(CHANNEL, CONVEX INFORMATION]
Convex routing coef K......vvveenennocenns = 0.59
[ INFLOW HYDROGRAPH INFORMATION]
Hydrograph #....cc00evrinesieeccnnsnenncas = 28
Hydrograph Description.............cv0uveee = COMBINE POULSBO

VILLAGE/4th/NORMAN/VALLEYVIEW 25-YR
[Convex Channel Routed Hydrograph Flow Values Time vs. Flowl
(The time interval is 1.0 hr)

TIME INFLOW OUTFLOW
(hr) (cfs) 02(cfs)
1.1 0.06 0.03
2.1 0.34 0.31
3.1 0.47 0.46
4.1 0.60 0.59
5.1 0.77 0.74
6.1 1.02 0.96
7.1 1.54 1.42
8.1 4.71 4.81
9.1 2.34 2.50
10.1 1.68 1.74
11.1 1.33 1.37
12.1 1.09 1.12
13.1 1.01 1.01
14.1 0.96 0.97
15.1 0.93 0.94
16.1 0.89 0.89
17.1 0.85 0.85
18.1 0.81 0.81
19.1 0.77 0.77
20.1 0.72 0.73
21.1 0.68 0.69
22.1 0.64 0.65
23.1 0.60 0.60
24.1 0.52 0.56
25.1 0.16 0.17
26.1 0.14 0.15
27.1 0.13 0.13
28.1 0.11 0.11
29.1 0.09 0.09
30.1 0.07 0.07
31.1 0.01 0.01



POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER : 31
TYPE : COMBINE
DESCRIPTION : 25-YR HYDROGRAPH AT 18" QUTFALL
[HYDROGRAPH INFORMATION])

SHT, 62 0F #4

Peak DisCharge......ccoceveveecnoneneennnn = 7.04 (cfs)
R L0 R 1T = 3.48 (actt)
Time INterval...oovrveennrrennnnnernnrenss = 0.08 (hr)
Time tO PeaKiuemw s i savemmam s sevsese & = 8.08 (hr)
Time Of BasSCueases e sionesassssesnes s e = 31.75 (hr)

(COMBINE HYDROGRAPH RECORD #1

HYDROGRAPH # 30 TYPE : CHANNEL CONVEX

DESCRIPTION CHANNEL ROUTE P.V./4th/NORMAN/APT.'s TO 18" OQUTFALL

Peak Discharge........icvevienrcnannss = 4.81 (cfs)

Time t0o PeaK...vvrvvrerrvernneennnnns = 8.08 (hr)

Time Interval.....coiveeeeeneceneennee = 0.08 (hr)

HYDROGRAPH # 18 TYPE : SANTA BARBARA

DESCRIPTION CITY RES/RYAN WEST BASIN 25 YR HYDROGRAPH

Peak Discharge.....oveevivveeconcnenes = 1.54 (cfs)

Time tO PeakK..ieeeireenennennnannnnsnns = 8.25 (hr)

Time Interval......ivveveenerennonenss = 0.08 (hr)

HYDROGRAPH # 20 TYPE : SANTA BARBARA

DESCRIPTION RYAN EAST BASIN 25-YR

Peak Discharge......cceveivevavnconnes = 0.73 (cfs)

Time to PeaK...vvvevivevrrenennnennnns = 8.08 (hr)

Time Interval......cocivirerenenennnns = 0.08 (hr)

[Combine Hydrograph Flow Values]
(The time interval is 1.0 hr)

TIME OUTFLOW
(hr) (cfs)
1.1 0.03
2.1 0.31
3.1 0.46
4.1 0.59
5.1 0.76
6.1 1.14
7.1 1.88
8.1 7.04
9.1 4.25
10.1 3.04
11.1 2.47
12.1 2.09
13.1 1.90
14.1 1.83
15.1 1.78
16.1 1.72
17.1 1.65
18.1 1.58
19.1 1.51
20.1 1.43
21.1 1.36



[Combine Hydrograph Flow Values]
(The time interval is 1.0 hr)

TIME OUTFLOW
(hx) (cfs)

22.1 1.28

23.1 1.20

24.1 1.12

25.1 0.31

26.1 0.18

27.1 0.14

28.1 0.12

29.1 0.10

30.1 0.07

31.1 0.01

SHI.63 oF #4
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POULEBO VILLAGE MIDWEST

HYDROGRAPH REPORT
NUMBER T 32

TYPE : COMBINE
DESCRIPTION : COMBINE 4th/NORMAN 100-YR
[HYDROGRAPH INFORMATION]

Peak Discharge.......cvevveveennrcnnscannas = 3.15 (cfs)
VOLUME . « v evvvrvroenaosenennnnaroasnnsoses = 1.14 (acft)
Time Interval....ccevevesrccsscoccsccncnons = 0.08 (hr)
Time t0 PEAK...ovvrvvereorsressonornnenones = 7.92 (hr)
Time Of BaS@...ovvreevreerceonencocnnaoanns = 26.42 (hr)

(COMBINE HYDROGRAPH RECORD #]
HYDROGRAFH # 11 TYPE : SANTA BARBARA
DESCRIPTION : 4th AVENUE 100-YR HYDROGRAPH

Peak Discharge......vevevvvnncenscnens = 2.60 (cfs)
Time to Peak......covvvervnrrnnennnane = 7.87 (hr)

Time Interval.....cvevevernrocnanornns = 0.03 (hr)

HYDROGRAPH # 13 TYPE : SANTA BARBARA

DESCRIPTION : NORMAN PARCEL 100-YR HYDROGRAPH

Peak Discharge.....veovvevvvvnvencnses = 0.63 (cfs)
Time to PeaK..viveierevvorossonoannanas = 8.08 (hx)

Time Interval.....cevveveerervoncnnnes = 0.08 (hr)

{Combine Hydrograph Flow Values]
(The time interval is 1.0 hr)
TIME OUTFLOW
(hr) (cfs)
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SHT. 660F 3¢

POQULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER + 33
TYPE : CHANNEL CONVEX
DESCRIPTION : ROUTE 4th/NORMAN TO N.W. CORNER P.V.S.W. VIA 18" OMP
(HYDROGRAPH INFORMATION]

Peak Discharge......cvevvvevvirrecnsnnenans = 3.08 (cfs)

VOlUMe. . oveenrnnrersorsnnnassarassnnsernss = 1.14 (acft)

Time Interval.....ccovviervncnnnencnnnnans = 0.08 (hr)

Time t0 PeaK..u.vvvvrrinrenevsnronnnnnsons = 8.08 (hr)

Time Of BaS€..cvvriivrivescontseeonvananns = 25.83 (hr)
{CHANNEL CONVEX INFORMATION]

Convex routing coef K....vvieerersnnnsnans = 0.59
[INFLOW HYDROGRAPH INFORMATION]

Hydrograph #......00cveeveresenscnsansoncs = 32

Hydrograph Description.......vcevevvvennns = COMBINE 4th/NORMAN 100-YR

[Convex Channel Routed Hydrograph Flow Values Time vs. Flowl
(The time interval is 1.0 hr)

TIME INFLOW OUTFLOW
(hr) (cfs) 02(cfs)
1.1 0.10 0.07
2.1 0.25 0.23
3.1 0.30 0.30
4.1 0.37 0.37
5.1 0.50 0.47
6.1 0.69 0.64
7.1 0.90 0.83
8.1 2.49 3.08
9.1 1.05 1.17
10.1 0.81 0.81
11.1 0.68 0.70
12.1 0.59 0.59
13.1 0.57 0.55
14.1 0.53 0.53
15.1 0.51 0.51
16.1 0.49 0.49
17.1 0.47 0.47
18.1 0.44 0.45
19.1 0.42 0.43
20.1 0.40 0.40
21.1 0.38 0.38
22.1 0.35 0.35
23.1 0.33 0.33
24.1 0.22 0.31
25.1 0.01 0.01



POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER T 34
TYPE : COMBINE

DESCRIPTION : COMBINE 4th/NORMAN/APT.'S/P.V.S.W. 100YR HYDROGRAPHS

(HYDROGRAPH INFORMATION]
Peak Discharge.....coecevverveeccensannnas =
VolUuMe. .t iivevnervnsnnessonnsasnsnosasnsas =

Time £o PeaK. . vvvvvriinnvrrrrannnnnsnrass =
Time Of BASE....vernvesnnnrenssonnsssnsnss =
{COMBINE HYDROGRAPH RECORD #]
HYDROGRAPH # 33 TYPE : CHANNEL CONVEX

DESCRIPTION : ROUTE 4th/NORMAN TO N.W. CORNER P.V.S.V.
Peak DIsCharge......ocevvvvenvcvncscnss = 3.08
Time to PeaK..vivvvvrvnroneeecceneeens = 8.08
Time Interval...oceeeevrersrennenoonens = 0.08

HYDROGRAPH # 15 TYPE : SANTA BARBARA
DESCRIPTION : VALLEY VIEW APT.'s 100-YR HYDROGRAPH

Peak Discharge......ovevevveeonrannons = 1.78
Time to PeaK...cvvivevitonenneesoanenee = 7.90
Time Interval.....ccceevvevsvncnscnsas = 0.03

HYDROGRAPH # 27 TYPE : RESER STOR. IND
DESCRIPTION : LEVEL-POOL POULSBO VILLAGE SW 100-YR

Peak Discharge.....c.ceeeevevscscconans = 1.25
Time tO PeaK.:cveeveeeeeroesencencsnnn = 8.42
Time Interval....c.ceeceaeonnnnnnnneens = 0.08

[Combine Hydrograph Flow Values]
(The tlime interval is 1.0 hr)

.86
.81

TIME OUTFLOW
(hr) (cfs)
1.1 0.10
2.1 0.44
3.1 0.58
4.1 0.73
5.1 0.93
6.1 1.39
7.1 1.91
8.1 5.62
9.1 2.82
10.1 2.06
11.1 1.64
12.1 1.34
13.1 1.22
14.1 1.15
15.1 1.11
1l6.1 1.06
17.1 1.01
18.1 0.96
19.1 0.91
.1 0
.1 0

5.87 (cfs)
2.53 (acft)
0.08 (hr)
8.00 (hr)
31.75 (hr)

VIA 18" CMP
(cfs)
(hr)
(hr)

(cfs)
(hr)
(hr)

(cfs)
(hr)
(hr)

SHT. 67 0F 74
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[Combine Hydrograph Flow Values]
(The time interval is 1.0 hr)

TIME OUTFLOW
(hr) (cfs)
22.1 0.76
23.1 0.71
24.1 0.62
25.1 0.17
26.1 0.14
27.1 0.13
28.1 0.11
29.1 0.09
30.1 0.07
31.1 0.01



SHT. b9 OF

POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER : 35

TYPE ¢ CHANNEL CONVEX
DESCRIPTION : CHANNEL ROUTE 4th,NORMAN,APT.'s,P.V.S.W. TO 18" OUTFALL
[(HYDROGRAPH INFORMATIONI]

Peak Discharge.....cccvieeiccenconssacanss = 5.67 (cfs)
VOLlUME . . vt evereneannsncraonsascnsosnoeaans = 2.53 (acft)
Time Interval....cvveeeereeeseocrsoonanans = 0.08 (hr)
Time £o PeaK...iiveiieecennconracvenssvons = 8.08 (hr)
Time Of BASE..cecececososcocososasonasanns = 31.83 (hr)
[CHANNEL CONVEX INFORMATION]
Convex routing coef K...ovvvvveveoonnanans = 0.59
[INFLOW HYDROGRAPH INFORMATION ]
Hydrograph #....00000ceetesevscecessacnnas = 34
Hydrograph Description.......c.e0vieennnee = COMBINE

4th/NORMAN/APT. 'S/P.V.S.W. 100YR HYDROGRAPHS
[Convex Channel Routed Hydrograph Flow Values Time vs. Flowl]

TIME INFLOW OUTFLOW
(hr) (cfs) 02(cfs)
1.1 0.10 0.06
2.1 0.44 0.41
3.1 0.58 0.57
4.1 0.73 0.71
5.1 0.93 0.89
6.1 1.39 1.25
7.1 1.91 1.81
8.1 5.62 5.67
9.1 2.82 3.01
10.1 2.06 2.12
11.1 1.64 1.69
12.1 1.34 1.38
13.1 1.22 1.21
14.1 1.15 1.16
15.1 1.11 1.12
16.1 1.06 1.07
17.1 1.01 1.02
18.1 0.96 0.97
19.1 0.91 0.92
20.1 0.86 0.87
21.1 0.81 0.82
22.1 0.76 0.77
23.1 0.71 0.72
24.1 0.62 0.67
25.1 0.17 0.18
26.1 0.14 0.15
27.1 0.13 0.13
28.1 0.11 0.12
29.1 0.09 0.10
30.1 0.07 0.08
31.1 0.01 0.02



SHI. 70 oF 34

POULSBO VILLAGE MIDWEST
HYDROGRAPH REPORT
NUMBER ¢ 36
TYPE : COMBINE
DESCRIPTION : COMBINE ALL 100 YR AT 18" OUTFALL
[HYDROGRAPH INFORMATION]

Peak Discharge.....coeeveeenanrscrnonecnes = 8.80 (cfs)
VOlMe . v v eervecononooennnocannenaenns = 4.36 (acft)
Time Interval....veeverivrnnconnncesaanoan = 0.08 (hr)
Time to PeaK..vvvverrenennnosanennansnnnns = 8.08 (hr)
Time Of BASC.:eeiceeesccnsecossntsostonsoes = 31.83 (hr)

[COMBINE HYDROGRAPH RECORD #]
HYDROGRAPH # 19 TYPE : SANTA BARBARA
DESCRIPTION : CITY RES/RYAN WEST BASIN 100 YR HYDROGRAPH

Peak Discharge.......ccvvvvnvecescansns = 2.17 (cfs)
Time to Peak....vvveerrivveonsscsnnnnes = 8.25 (hr)
Time Interval......vvvvvevreencaronses = 0.08 (hr)

HYDROGRAPH # 21 TYPE : SANTA BARBARA
DESCRIPTION : RYAN EAST BASIN 100-YR

Peak Discharge........vvvvevrevccnness = 1.00 (cfs)
Time to PeaK.iieieevienecannonnnnnnnans = 8.08 (hr)
Time Interval.....oevervvvvrnnnnrnonnes = 0.08 (hr)

HYDROGRAPH # 35 TYPE : CHANNEL CONVEX
DESCRIPTION : CHANNEL ROUTE 4th,NORMAN,APT.'s,P.V.S.W. TO 18" OUTFALL

Peak Discharge......cccovvevevnsscncns = 5.67 (cfs)
Time tO PeAK.. v vveereeenoreannannnss = 8.08 (hr)
Time Interval......cceeeeeerrcenceanes = 0.08 (hr)

[Combine Hydrograph Flow Values]
(The time interval 1s 1.0 hr)
TIME QUTFLOW
(hr) (cfs)
.06
.41
.57
.72
.00
.61
.55
.80
.38
.84
.13
.64
.36
.27
.19
A1
.03
.94
.85
.15
.66
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[Combine Hydrograph Flow Values)
(The time interval is 1.0 hr)

TIME OUTFLOW
(hx) (cfs)

22.1 1.56

23.1 1.46

24.1 1.36

25.1 0.34

26.1 0.19

27.1 0.14

28.1 0.12

29.1 0.10

30.1 0.08

31.1 0.02
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