Lindsey Ozbolt

From: Lindsey Ozbolt

Sent: Friday, January 27, 2017 11:03 AM

To: ‘dan.liebling+sam@gmail.com’

Subject: RE: Please Approve the Permit for Segment 2B of the ELST
Dear Dan,

Thank you for contacting the City of Sammamish regarding the current Shoreline Substantial Development Permit
Application for East Lake Sammamish Trail Segment 2B (SSDP2016-00415).

Your comments have been received and will be included in the project record. At the close of the comment period, all
comments will be compiled and provided to King County for review and response. You will be included in future notices
the City issues for this proposal.

Regards,

Lindsey Ozbolt

Associate Planner | City of Sammamish | Department of Community Development
425.295.0527

From: D Liebling [mailto:dan.liebling+sam@gmail.com]

Sent: Thursday, January 26, 2017 5:15 PM

To: Lindsey Ozbolt <LOzbolt@sammamish.us>

Subject: Please Approve the Permit for Segment 2B of the ELST

Dear

Dear council members:

I'm writing to express my support for completing the ELST and approving permit SSDP2016-00415.

Please approve the permit, as submitted.

Cycling and walking on E Lk Sammamish Parkway was dangerous until the existing segments were completed. Now,
there is a safe path, EXCEPT for the final segment, awaiting your approval.

Remember that once upon a time, people protested the Burke-Gillman trail, but now that same trail is seen as a huge
asset and value-add for those neighbors bordering the trail.

D Liebling

156th Ave NE
Redmond, WA 98052
206-000-0000
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Lindsey Ozbolt

From: Lindsey Ozbolt

Sent: Friday, January 27, 2017 11:03 AM

To: '‘RAMON BELUCHE'

Subject: RE: Comments on East Lake Sammamish Trail - B 60% Plans
Dear Ramon,

Thank you for contacting the City of Sammamish regarding the current Shoreline Substantial Development Permit
Application for East Lake Sammamish Trail Segment 2B (SSDP2016-00415).

Your comments have been received and will be included in the project record. At the close of the comment period, all
comments will be compiled and provided to King County for review and response. You will be included in future notices
the City issues for this proposal.

Regards,

Lindsey Ozbolt
Associate Planner | City of Sammamish | Department of Community Development
425.295.0527

From: RAMON BELUCHE [mailto:ramonandlinda@msn.com]
Sent: Thursday, January 26, 2017 5:07 PM

To: Lindsey Ozbolt <LOzbolt@sammamish.us>

Subject: Comments on East Lake Sammamish Trail - B 60% Plans

Ms. Ozbolt,

When my wife and | met with County staff during a prescheduled appointment on January 10, we specifically
asked about access to the waterfront portion of our property at 1721 E. Lake Sammamish PL. SE. during
construction. We were told by Ms. Donahue (I believe that is the name), who assisted us in reviewing the 60%
plans, that access would be provided and safety arrangements would be made for it.

| have recently learned from some of my neighbors that they have been told by County staff at the City's plan
review desk, that there will not be any access to the waterfront portions of the properties during
construction. It would appear as if County staff is arbitrarily planning on preventing access to people's
properties during what will likely be a minimum of a 12 month construction period.

Access to the waterfront portion of properties divided by the trail must be maintained during construction and
the County must clearly address this particularly sensitive issue as part of the completion of the trail
improvement plans. There needs to be clear and specific language in the construction plans and documents to
address this issue.

| trust that our comments on the 60% plan review are being also reviewed by the City's staff and elected
officials and that they too will participate in formulating solutions to these problems.
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Thank you for your consideration,

Ramon A. Beluche
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Lindsey Ozbolt

From: Jeff Peterson <jpeterson@tollbrothersinc.com>
Sent: Friday, January 27, 2017 11:35 AM

To: Lindsey Ozbolt

Subject: RE: Comment on SSDP 2016-00415 - Trail

Thank you Lindsey. Hopefully your mailbox returns to normal shortly!
Jeff

From: Lindsey Ozbolt [mailto:LOzbolt@sammamish.us]
Sent: Friday, January 27, 2017 11:02 AM

To: Jeff Peterson

Subject: RE: Comment on SSDP 2016-00415 - Trail

Dear Jeff,

Thank you for contacting the City of Sammamish regarding the current Shoreline Substantial Development Permit
Application for East Lake Sammamish Trail Segment 2B (SSDP2016-00415).

Your comments have been received and will be included in the project record. At the close of the comment period, all
comments will be compiled and provided to King County for review and response. You will be included in future notices
the City issues for this proposal.

Regards,

Lindsey Ozbolt
Associate Planner | City of Sammamish | Department of Community Development
425.295.0527

From: Jeff Peterson [mailto:jpeterson@tollbrothersinc.com]
Sent: Thursday, January 26, 2017 4:48 PM

To: Lindsey Ozbolt <LOzbolt@sammamish.us>

Subject: Comment on SSDP 2016-00415 - Trail

Lindsey:

Please accept this as public comment regarding plans for the trail improvement project in Sammamish. Early last year
we worked on the feasibility of a property for development that receives a significant volume of water discharge from
the Tamarack neighborhood. As you know, Tamarack was developed under the regulation and permitting requirements
of King County. This trail improvement project represents a key element in the eventual solution to the problematic
drainage issues in Tamarack that have developed in that neighborhood and have been the subject of many council
meetings and a 2016 drainage study of the area. However, upon my cursory review of the plans, stormwater piping
appears to be sized in the realm of 12” diameter pipe with type 1 catchbasins. These sizes appear to be inadequate to
handle volumes being produced by the Tamarack neighborhood at this time (table 3 of the attached preliminary
modeling memo), which currently discharge onto the property uphill of this project which is the subject of our
feasibility. As the city has completed drainage studies for the Tamarack neighborhood, it seems advisable that the
discharges be factored into the sizing of the storm system improvements which appear to have been designed prior to
the drainage study.
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As King county was the original approving agency for the Tamarack neighborhood, it seem fair the deficiencies in
stormwater for that neighborhood are partially the responsibility of the county, and given the opportunity the county
now has to contribute to the solution, it would be a poor use of public funds and effort to not consider these needed
drainage facilities in the context of this project.

Thank you for your consideration,

Jeff Peterson
9720 NE 120" PL STE 100
Kirkland, WA 98034
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DATE MAY 9, 2016
To DERYA DILMEN, PROJECT ENGINEER, CITY OF SAMMAMISH
cc

ROBERT PARISH, PE, PROJECT MANAGER, OSBORN CONSULTING, INC.

FROM
JosH VAN WIE, PE, PROJECT ENGINEER, OSBORN CONSULTING, INC.

SUBJECT TAMARACK DRAINAGE IMPROVEMENT PROJECT - MODELING MEMORANDUM

INTRODUCTION

The Tamarack neighborhood is located on the west side of the City of Sammamish bordering Lake
Sammamish. The neighborhood contains properties in the area near the intersection of East Lake
Sammamish Parkway and Louis Thompson Road NE.

The Tamarack basin contributes flow to Lake Sammamish through a culvert at the intersection of East Lake
Sammamish Parkway and Louis Thompson Road. The basin is approximately 52 acres in size, and
includes a system of storm drains, culverts, and ditches. Properties in the basin are zoned as R-4
residential, and land cover consists primarily of single family residential houses. Topography ranges in
elevation from approximately 40 feet to 460 feet with slopes up to approximately 30% in the steepest areas.

The goal of this study is to use hydrologic and hydraulic modeling to assess the existing flows reaching
Lake Sammamish and potential changes in peak flow due to future development in the Tamarack
neighborhood. Modeling was performed using the Western Washington Hydrology Model (WWHM) and
the EPA Storm Water Management Model (SWMM) through the PCSWMM platform.

SUBBASIN DELINEATION

The Tamarack basin was divided into 8 subbasins for performing modeling calculations. Subbasin
boundaries were delineated using King County and City of Sammamish GIS data including elevation
contours, streams, parcels, drainage pipes, culverts, manholes, and catch basins. Subbasins were divided
by choosing specific points in the stormwater conveyance system and separating out the land area that
contributes flow to each point.

Site visits were performed to verify subbasin boundaries. Subbasin boundaries were confirmed by
locating high points at the edge of subbasins and by visually locating pipes or culverts that redirected flow
to create a basin boundary. The subbasin delineations can be seen in Figure 1.

Subbasin 4 is currently undeveloped, and consists of forested area. The remaining subbasins are
developed, with the majority of lots built out as single family residential. A few individual undeveloped lots
exist in Subbasins 2, 6, and 7.

TAMARACK DRAINAGE IMPROVEMENT PROJECT | MODELING MEMORANDUM 1
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WWHM MODEL

WWHM was used for computing runoff in each subbasin for existing and future conditions. Input data
required for WWHM includes impervious and pervious cover, slopes, and soil types.

Existing impervious areas were calculated using aerial imagery databases available in ArcGIS software.
The most recent imagery available was from July, 2013. Impervious areas were traced using ArcGIS, and
roadway impervious areas were separated from parcel impervious areas. Impervious cover on parcels was
assumed to be 70 percent building area and 30 percent driveway area based on aerial photographs.
Separation of individual buildings, driveways, and other impervious is beyond the scope of this work.
Pervious areas were assumed to be 100 percent lawn in developed subbasins. In Subbasin 4, which is
undeveloped, pervious areas were assumed to be 100 percent forest based on aerial imagery and site visit
observations.

Proposed impervious areas were calculated assuming parcels will redevelop individually and increase
impervious cover to the maximum allowable level. Developments in the Tamarack basin are required to
use level 2 flow control standards according to the City of Sammamish flow control map. Under these
standards, developments or redevelopments with greater than 5,000 square feet new or replaced
impervious surface are required to install flow control. For the WWHM model, it was assumed that any
existing lots with less than 5,000 square feet impervious would redevelop and add impervious area to reach
5,000 square feet. This added a total of 2.12 acres of impervious area for an increase in impervious cover
of approximately 4 percent over the entire Tamarack Basin. A summary of existing and proposed conditions
is provided in Table 1.

Subbasin 4 currently consists of a single large tract of land. The tract is expected to be subdivided and
developed into residential lots in the future. The subdivision of the land for development will require
installation of flow control meeting the level 2 standards for peak flows and flow durations. Subbasin 4 was
modeled as forest, assuming that flow control will maintain predeveloped flows in the subbasin.

Slopes for each subbasin were calculated using GIS elevation contours. Slopes for the eight subbasins
ranged from 6 to 29 percent, with an average slope of 17 percent. Soil information was taken from the
Natural Resources Conservation Service Web Soil Survey, which compiles soil survey data from various
sources. Soils in the Tamarack basin consist primarily of glacial outwash soils, which make up 86 percent
of the basin. Some areas of glacial till are also present at the highest and lowest elevations in the basin.
WWHM requires soils to be categorized as type A/B, type C, or saturated soils. Soil categories were
assigned using the Stormwater Management Manual for Western Washington, which classifies the outwash
soils in the basin as type A/B and the till soils as type C. Detailed soil information is provided in Table 1.

Under existing conditions, runoff from Subbasins 7 and 8 is collected in an 8-inch drainage system
located at NE 4t Street and is released to an open channel that passes through Subbasin 4. Soils in
Subbasin 4 consist of glacial outwash, and are expected to have a higher infiltration capacity than till
soils. Runoff from basins 7 and 8 was routed through Subbasin 4 using a lateral flow basin in WWHM to
estimate the infiltration and remaining runoff that continues through Subbasin 4 to the outfall.
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SB-261



Table 1 | Summary of WWHM Parameters ‘

Subbasin | Total Existing Percent | Future Percent | Slope | Percent Percent
Area (AC) | Impervious Impervious Outwash Soil | Till Soil

1 2.15 38% 38% 6% 29% 71%

2 1.61 33% 48% 9% 62% 38%

3 14.07 49% 51% 19% | 100% 0%

4 5.82 2% 0% 14% | 100% 0%

5 2.70 48% 58% 17% | 100% 0%

6 16.25 34% 41% 13% | 100% 0%

7 2.22 40% 47% 29% | 42% 58%

8 451 39% 44% 22% | 85% 15%

SWMM MODEL

SWMM was used to model flow from WWHM through the pipes and open channels in the lower part of
the Tamarack basin. The drainage system for the model was constructed using survey data, record
drawings, and field measurements. Pipes modeled in this study include the mainline pipes that extend
from the downstream ends of Subbasins 3, 4, and 6 and continue to Lake Sammamish. A portion of the
8-inch drainage system in Subbasin 8 was also included. The model is meant primarily to provide an
estimate of peak flows and velocities in the downstream end of the system. Because of the model’s
intended use, the full drainage system through the Tamarack basin was not included in the model.

Pipe invert elevations and lengths were taken primarily from survey data and record drawings. Survey
data was used for the majority of pipes and culverts along Louis Thompson Road and for the pipes along
NE 4t Street in Subbasin 8. Several areas of missing data were encountered for the pipes along Louis
Thompson Road where existing manholes could not be located. Based on survey notes and site visits, it
appears that existing manholes may have been paved over with asphalt. In these cases, pipe data was
taken from record drawings. One area with missing data includes the pipes on the south side of Louis
Thompson Road near the intersection with East Lake Sammamish Parkway NE. Record drawings show
the system extending to the south along East Lake Sammamish Parkway NE and not connecting into the
main Tamarack drainage system. However, no pipes along East Lake Sammamish Parkway NE could be
verified during the site visit, and it appears possible that the existing pipes do connect to the main
Tamarack system. The model was built assuming the pipes are connected to provide a more
conservative estimate of flows. However, it should be noted that the future development will not alter the
destination of any flows in the basin. The pipes used in the SWMM model can be seen in Figure 3.

Open channel and ditch areas were observed in the field to determine the bottom width, approximate side
slope, and estimated channel roughness. Observations were taken at the ditch on the north side of Louis
Thompson Drive and at the open channel section between East Lake Sammamish Parkway NE and the
East Lake Sammamish Trail to the west of the roadway. The open channel that extends from the trail to
Lake Sammamish could not be observed because the channel passes through private property that could
not be accessed at the time of the site visit. Parameters for this channel were assigned using
engineering judgement based upon the site photographs included as part of the Cooper Beach —
Mitigation As built Memorandum (see attached).

Two existing detention systems were included in the model. One is a detention pond located at the
Subbasin 5 outlet that provides flow control for the residences near the intersection of 207" Avenue NE
and NE 3 Street. The second is an inline detention pipe located in the 205" Avenue NE right-of-way
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near the intersection with Louis Thompson Road. Parameters for both detention systems and their
orifices were taken from record drawings.

Flows for the SWMM model were taken from WWHM results for 100-year peak runoff. Flow from each
subbasin was applied as a constant flow at the appropriate model node. Flows from Subbasin 3 were
split between two nodes because a portion of flow from the subbasin does not reach the conveyance
system until near the downstream end. The total flow was divided based on contributing area, with 80
percent assigned to the main drainage line and 20 percent assigned to the farthest downstream node in
the subbasin.

SHEAR STRESS CALCULATIONS

Shear stresses for the open channel at the Lake Sammamish outfall were calculated to determine the
potential for erosion. The predicted shear stress for each scenario was calculated using equations
developed for channel design by the Federal Highway Administration (Kilgore, 2005). The following
equations were used for calculating shear stress applied by the modeled flow and permissible shear
stress on the channel soil and vegetation:

To = YRS, (Applied shear stress, FHWA Equation 2.3)

I, = Tp,soil (l
p (1—Cf) Ng

Values for flow rates, velocities and depths, and slopes were taken from the WWHM and SWMM models
and used to calculate shear stress. Values for the grass cover factor and roughness were taken from the
FHWA document or other literature sources. The bed material grain size where 75% of material is finer
(i.e. D7s) was estimated to be 2 inches. This estimate was based on observations of the upstream
channel near the trail and photos of the constructed channel provided in the Cooper Beach — Mitigation
As built Memorandum.

2
) (Permissible shear stress, FHWA Equation 4.7)

MODELING RESULTS

The peak flow results predicted by WWHM are provided in Table 2. Peak flows for future conditions were
greater than existing conditions due to increased impervious cover. Subbasins 2, 5, and 6 had flow
increases of greater than 10 percent at the 100-year event. Subbasin 4 is predicted to have no significant
change in flow due to expected installation of flow control during future development. This will ultimately
depend on the design of the future development.

Table 2 | WWHM Modeled Peak Flows

Flows by Subbasin (CFS)
Scenario 1 2 3 4* 5 6 7* 8*
Existing 0.42 0.27 2.97 0.05 0.57 2.40 - -
2-year
Existing 1.09 0.71 6.74 1.86 1.30 6.01 - -
100-year
Future 2- | 0.42 0.36 3.07 0.01 0.67 2.78 0.49 0.91
year
Future 1.09 0.83 6.92 0.03 1.47 6.67 1.19 2.14
100-year

*For existing conditions, subbasins 7 and 8 were modeled as lateral basins with total flow measured at
the outlet of subbasin 4
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The peak flows and velocities predicted by SWMM for the ditch and open channel sections are listed in
Table 3. Flows at the Lake Sammamish outfall are estimated to increase from 17.7 CFS under existing
conditions to 20.3 CFS under future conditions during the 100-yr event. This constitutes a 15 percent
increase in flow at the outfall. The primary reason for the increase is that runoff from Subbasins 7 and 8
will not be infiltrated as it flows over Subbasin 4. A smaller portion of the increase is caused by a higher
percentage of impervious cover in all subbasins.

Velocities along Louis Thompson Road are near 10 feet per second for both existing and future conditions
at the 100-year event. The high velocities are caused by steep slopes in the roadside ditch and a grass
lined channel without rock material to provide increased roughness. Existing velocities in the open channel
sections near Lake Washington are predicted to be 3.8 feet per second at the 100-year event, and are
predicted to increase slightly with the higher volume of flow in the future.

Table 3 | SWMM Modeled Peak Flows and Velocities

Location Existing Existing Future 100 | Future 100
100 year 100 year year Peak year
Peak Flow Velocity Flow Velocity
Ditch along Louis Thompson Road NE 7.3 cfs 9.0 ft/s 8.1 cfs 10.3 ft/s
Open Channel between East Lake 17.7 cfs 5.6 ft/s 20.3 cfs 5.8 ft/s

Sammamish Parkway NE and
pedestrian trail

Open Channel between pedestrian 17.7 cfs 3.8 ft/s 20.3 cfs 3.9 ft/s
trail and Lake Sammamish outfall

The permissible shear stress at the outfall channel was calculated to be 1.27 Ib/sf. Calculated shear
stresses for each storm event under existing and proposed conditions are shown in Table 4. The shear
stresses are not expected to increase dramatically, and all predicted shear stresses are below the
permissible shear stress. Because the permissible shear stress is based on site photos rather than field
observations, there is room for refining the permissible stress calculation. Additional study is recommended
during the design phase to investigate any potential erosive channel concerns and verify the level of shear
stress that is appropriate for the channel. However, because of the relatively minor change in shear stress
due to increased flows, the future conditions are expected to be similar to the existing conditions. If the
existing channel is functioning without erosion concerns, then the future conditions will not likely create
additional concern.

Table 4 | Modeled Shear Stress at Outfall Channel

Scenario Flow Velocity Shear Stress
Existing 2-year 6.7 cfs 2.9 ft/s 0.57 Ib/sf
Existing 100-year 17.7 cfs 3.8 ft/s 0.88 Ib/sf
Future 2-year 8.7 cfs 3.1ft/s 0.64 Ib/sf
Future 100-year 20.3 cfs 3.9 ft/s 0.91 Ib/sf
TAMARACK DRAINAGE IMPROVEMENT PROJECT | MODELING MEMORANDUM 5
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CONCLUSION

This modeling study developed runoff estimates for 8 subbasins in the Tamarack neighborhood for
existing and future developed conditions. Peak flows are expected to increase by as much as 15 percent
at the Lake Washington outfall due to increased impervious cover and the change in conveyance for
Subbasins 7 and 8 to be conveyed through storm drains rather than an open channel that provides some
level of infiltration capacity. Changes in velocity in the open channel near Lake Sammamish are
expected to increase slightly due to the higher flow, but increases may not be a concern if there are no
erosion or degradation concerns with the existing channel. It is recommended that the condition of the
existing open channel be investigated prior to design and construction in Subbasin 4 to review erosion
concerns and document existing conditions.

TAMARACK DRAINAGE IMPROVEMENT PROJECT | MODELING MEMORANDUM 6

SB-261



REFERENCES

Kilgore, R.T. and Cotton, G.K., 2005, "Design of Roadside Channels with Flexible Linings," U.S.
Department of Transportation, Federal Highway Administration, FHWA-NHI-05-114, Hydraulic
Engineering Circular No. 15, Third Edition.

TAMARACK DRAINAGE IMPROVEMENT PROJECT | MODELING MEMORANDUM

SB-261



APPENDIX A

FIGURES

SB-261



(1}
=2
=2
-

I 1]
s [z
S X
s [a
T
5 | @
Y (32
< S
C,7) < 6‘7~
< « 4o
w L A
X
<
-
~ w
) zZ
g w
w >
= SUBBASIN 3 z
i L w
Z 5 u "
T Q w = w
5 Z " S Z
L
LAKE SUBBASIN1T | S NE 5TH PL T z Z s
SAMMAMISH | suBBAsIN7 | S H I
T N N
5 N
SUBBASIN 2 SUBBASIN 4 N
;NE ATH ST
f
L
SUBBASIN 8 z
SUBBASIN'5 [
2 >
o, <
o(— —— - T L
& e T g 5 &
e oz~ N W N 7
S
% D3 < =
P < T H
% 3 S
S
Z ~
< Ny SUBBASIN 6
06 © w
A Z b
N\ ) 2
’¢ o
Q NE 2ND ST =
o
éO N
jo
v
6(2\
P Legend
D Tamarack Subbasins

Creek
20-ft Contours

60\(\\)3@ Cre6k
King County Parcels

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN,

C‘:‘@rqmunity
Figure 1: Tamarack Basins

Tamarack Drainage Improvement Project
Sammamish, WA

N 0 125 250 500

SB-261 A 1In =250 Feet




LAKE
SAMMAMISH

SUBBASIN S
SUBBASIN 2 \ SUBBASIN, 4

NE STH/PL

208TH/AVE NE

j SUBBASIN 7

/
S

/
5
&
g

//

P

w
z
L 2
w
z < 4 \
w L <
S - \
— T
< = =
T N N
—
5 ~
—
N
;NE 4TH ST
w
z
g
<
I
|_
o
—
N
w |Legend
zZ
-
o | I Tamarack Subbasins
T
o Creek
—
N
King County Parcels
Soils

\: Alderwood Gravelly Sandy Loam (Till)
] Alwvial

- Everett Gravelly Sandy Loam (Till)
- Indianola Loamy Sand (Outwash)
- Ragnar Fine Sandy Loam (Outwash)

N 0 125 250 500

SB-261 A 1In =250 Feet

Figure 2: Tamarack Soils

Tamarack Drainage Improvement Project
Sammamish, WA




Legend

@  Existing Manhole/Catch Basin

A Existing Detention Facility

—»— Existing Pipe
————— Existing Open Channel

w
=
=z
-
T
2]
S
s
W
= = .
< N Subbasin 3
o s Inflow Node (80%)
X a
5 I , Proposed Pipe
~ (2]
L%) 5 / —»— Assumed Pipe Location
E Z
S D Tamarack Subbasins
‘7:’ In-line Detention Pipe uw Subbasin 8
w z Inflow Node Creek
X L
3 SUBBASIN 3 Z / King County Parcels
o '-‘Z-' = w
g | Subbasin 1 \ g Subbasin 3 3 LZLI 2
Inflow Node & Inflow Node (20%) o Z g =
LAKE SUBBASIN 1 z K/ NE 5TH PL T 2 ; S
7o) ul <
SAMMAMISH ‘ = (% SUBBASIN 7 <>( 5 IE
N
(20} "er.‘\. 4 Subbasin 4 Subbasin 7 || £ g
! N Inflow Node Inflow Node || S
SUBBASIN 2 SUBBASIN 4 N
‘-—‘ .
® NE 4TH ST
Subbasin 2 SUBBASIN 8
Inflow Node SUBBASIN 5
2, .
A R ‘(’ L —————————
S L zZ
Subbasin 6 ¢ ?VL,N€3RD < m
Inflow Node < Q N z
® Z < T
A < ,;7: =
% 3 S
Detention Pond and Subbasin 5 Inflow %o v
(Subbasin 5 connects through storm N % SUBBASIN 6 " "
sewer pipes) Q,?*O Z pd pd
2 = &
Q NE 2ND ST = =
= p
& N N
&
&
NS
Qb
%

1o06=8 Creek

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User

C‘:‘@rqmunity
Figure 3: SWMM Model Diagram

Tamarack Drainage Improvement Project
Sammamish, WA

N 0 125 250 500

SB-261 A 1In =250 Feet




APPENDIX B

MODELING DOCUMENTATION

SB-261



WWHM 2012

PROJECT REPORT

SB-261



General Model Information

Project Name: Tamarack
Site Name:

Site Address:

City:

Report Date: 5/9/2016
Gage: Seatac
Data Start: 1948/10/01
Data End: 2009/09/30
Timestep: 15 Minute
Precip Scale: 1.00
Version Date: 2016/02/25
Version: 4.2.12
POC Thresholds

Low Flow Threshold for POC1:

High Flow Threshold for POC1:

Low

Low

Low

Low

Low

Low

Low

Flow Threshold for POC2:
High Flow Threshold for POC2:

Flow Threshold for POC3:
High Flow Threshold for POC3:

Flow Threshold for POC4:
High Flow Threshold for POC4:

Flow Threshold for POCS5:
High Flow Threshold for POCS5:

Flow Threshold for POC6:
High Flow Threshold for POC6:

Flow Threshold for POC7:
High Flow Threshold for POC?7:

Flow Threshold for POCS:
High Flow Threshold for POCS:

Tamas®:sR61

Tamarack Basin - Lateral Flow Basin

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

50 Percent of the 2 Year
50 Year

5/9/2016 6:23:28 PM
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Landuse Basin Data
Predeveloped Land Use

Subbasin 1

Bypass: No
GroundWater: No
Pervious Land Use acre
A B, Lawn, Mod 0.39
C, Lawn, Mod 0.95
Pervious Total 1.34
Impervious Land Use acre
ROADS MOD 0.35
ROOF TOPS FLAT 0.32
DRIVEWAYS MOD 0.14
Impervious Total 0.81
Basin Total 2.15

Element Flows To:
Surface Interflow

Tamas®:sR61

Groundwater

5/9/2016 6:23:28 PM
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Subbasin 2
Bypass:

GroundWater:
Pervious Land Use
A B, Lawn, Mod

C, Lawn, Mod
Pervious Total
Impervious Land Use
ROADS MOD
ROOF TOPS FLAT
DRIVEWAYS MOD
Impervious Total
Basin Total

Element Flows To:
Surface

Tamas®:sR61

No

No

acre
0.67
0.41
1.08
acre
0.42
0.08
0.04
0.54
1.62

Interflow

Groundwater

5/9/2016 6:23:28 PM
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Subbasin 3

Bypass: No
GroundWater: No
Pervious Land Use acre
A B, Lawn, Steep 7.19
Pervious Total 7.19
Impervious Land Use acre
ROADS STEEP 2.24
ROOF TOPS FLAT 3.25
DRIVEWAYS STEEP 1.39
Impervious Total 6.88
Basin Total 14.07

Element Flows To:
Surface Interflow Groundwater
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Subbasin 5

Bypass: No

GroundWater: No

Pervious Land Use acre
A B, Lawn, Steep 1.39
Pervious Total 1.39
Impervious Land Use acre
ROADS STEEP 0.52
ROOF TOPS FLAT 0.55
DRIVEWAYS STEEP 0.24
Impervious Total 1.31
Basin Total 2.7

Element Flows To:
Surface Interflow Groundwater
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Subbasin 6
Bypass:

GroundWater:
Pervious Land Use
A B, Lawn, Mod

C, Lawn, Mod
Pervious Total
Impervious Land Use
ROADS MOD
ROOF TOPS FLAT
DRIVEWAYS MOD
Impervious Total
Basin Total

Element Flows To:
Surface

Tamas®:sR61

No
No
acre
10.62
0.04
10.66
acre
1.77
2.68
1.15
5.6
16.26

Interflow

Groundwater

5/9/2016 6:23:28 PM
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Basin 4 - Perv Lateral Flow

Bypass: No

GroundWater: No

Pervious Land Use acre

A B, Forest, Mod 5.73

Element Flows To:

Surface Interflow Groundwater
Tamasacke1 5/9/2016 6:23:28 PM
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Basin 4,7,8 Imperv Lateral

Bypass: No
Impervious Land Use acre
ROADS MOD LAT 2.89
Element Flows To:

Outlet 1 Outlet 2

Basin 4 - Perv Lateral Flow

Tamas®:sR61
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Subbasin 8 - Perv Lateral Flow A/B

Bypass: No

GroundWater: No

Pervious Land Use acre

A B, Lawn, Steep 2.4

Element Flows To:

Surface Interflow Groundwater

Basin 4 - Perv Lateral Basin 4 - Perv Lateral Blasin 4 - Perv Lateral Flow
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Subbasin 7 - Perv Lateral Flow C

Bypass: No

GroundWater: No

Pervious Land Use acre

C, Lawn, Steep g7

Element Flows To:

Surface Interflow Groundwater

Basin 4 - Perv Lateral Basin 4 - Perv Lateral Blasin 4 - Perv Lateral Flow
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Subbasin 8 - Perv Lateral Flow C

Bypass: No

GroundWater: No

Pervious Land Use acre

C, Lawn, Steep .8

Element Flows To:

Surface Interflow Groundwater

Basin 4 - Perv Lateral Basin 4 - Perv Lateral Blasin 4 - Perv Lateral Flow
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Subbasin 7 - Perv Lateral Flow A/B

Bypass: No

GroundWater: No

Pervious Land Use acre

A B, Lawn, Steep 57

Element Flows To:

Surface Interflow Groundwater

Basin 4 - Perv Lateral Basin 4 - Perv Lateral Blasin 4 - Perv Lateral Flow
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Mitigated Land Use

Subbasin 1
Bypass:

GroundWater:
Pervious Land Use
A B, Lawn, Mod

C, Lawn, Mod
Pervious Total
Impervious Land Use
ROADS MOD
ROOF TOPS FLAT
DRIVEWAYS MOD
Impervious Total
Basin Total

Element Flows To:
Surface

Tamas®:sR61

No

No

acre
0.38
0.94
1.32
acre
0.35
0.33
0.14
0.82
2.14

Interflow

Groundwater

5/9/2016 6:23:28 PM
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Subbasin 2
Bypass:

GroundWater:
Pervious Land Use
A B, Lawn, Mod

C, Lawn, Mod
Pervious Total
Impervious Land Use
ROADS MOD
ROOF TOPS FLAT
DRIVEWAYS MOD
Impervious Total
Basin Total

Element Flows To:
Surface

Tamas®:sR61

No

No

acre
0.52
0.32
0.84
acre
0.42
0.25
0.11
0.78
1.62

Interflow

Groundwater

5/9/2016 6:23:28 PM
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Subbasin 3

Bypass: No
GroundWater: No
Pervious Land Use acre
A B, Lawn, Steep 6.93
Pervious Total 6.93
Impervious Land Use acre
ROADS STEEP 2.24
ROOF TOPS FLAT 3.43
DRIVEWAYS STEEP 1.47
Impervious Total 7.14
Basin Total 14.07

Element Flows To:
Surface Interflow Groundwater
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Subbasin 4
Bypass:

GroundWater:

Pervious Land Use
A B, Forest, Mod

Pervious Total
Impervious Land Use
Impervious Total
Basin Total

Element Flows To:
Surface

Tamas®:sR61

No
No

acre
5.82

5.82

acre

5.82

Interflow

Groundwater

5/9/2016 6:23:28 PM
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Subbasin 5

Bypass: No

GroundWater: No

Pervious Land Use acre
A B, Lawn, Steep 1.15
Pervious Total 1.15
Impervious Land Use acre
ROADS STEEP 0.52
ROOF TOPS FLAT 0.73
DRIVEWAYS STEEP 0.31
Impervious Total 1.56
Basin Total 2.71

Element Flows To:
Surface Interflow Groundwater
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Subbasin 6
Bypass:

GroundWater:
Pervious Land Use
A B, Lawn, Mod

C, Lawn, Mod
Pervious Total
Impervious Land Use
ROADS MOD
ROOF TOPS FLAT
DRIVEWAYS MOD
Impervious Total
Basin Total

Element Flows To:
Surface

Tamas®:sR61

No
No
acre
9.61
0.03
9.64
acre
1.77
3.38
1.45
6.6
16.24

Interflow

Groundwater

5/9/2016 6:23:28 PM
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Subbasin 7

Bypass: No

GroundWater: No

Pervious Land Use acre
A B, Lawn, Steep 0.5

C, Lawn, Steep 0.68
Pervious Total 1.18
Impervious Land Use acre
ROOF TOPS FLAT 0.72
DRIVEWAYS STEEP 0.31
Impervious Total 1.03
Basin Total 2.21

Element Flows To:
Surface Interflow Groundwater
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Subbasin 8

Bypass: No

GroundWater: No

Pervious Land Use acre
A B, Lawn, Steep 2.22
C, Lawn, Steep 0.74
Pervious Total 2.96
Impervious Land Use acre
ROADS STEEP 1.03
ROOF TOPS FLAT 0.79
DRIVEWAYS STEEP 0.34
Impervious Total 2.16
Basin Total 5.12

Element Flows To:
Surface Interflow Groundwater
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Routing Elements
Predeveloped Routing
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Mitigated Routing
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Analysis Results
POC 1

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #1

Total Pervious Area: 1.34
Total Impervious Area: 0.81
Mitigated Landuse Totals for POC #1
Total Pervious Area: 1.32
Total Impervious Area: 0.82

Flow Frequency Method:  Log Pearson Type Il 17B
Flow Frequency Return Periods for Predeveloped. POC #1

Return Period Flow(cfs)
2 year 0.416796
5 year 0.567316
10 year 0.677895
25 year 0.830552
50 year 0.954007
100 year 1.086099
Flow Frequency Return Periods for Mitigated. POC #1
Return Period Flow(cfs)
2 year 0.419476
5 year 0.570091
10 year 0.680611
25 year 0.83304
50 year 0.956208
100 year 1.087905

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #1

Year Predeveloped Mitigated
1949 0.612 0.615
1950 0.594 0.595
1951 0.375 0.376
1952 0.249 0.251
1953 0.279 0.281
1954 0.341 0.343
1955 0.379 0.382
1956 0.346 0.347
1957 0.439 0.442
1958 0.321 0.323

Tamas®:cR61 5/9/2016 6:23:28 PM Page 24



1959 0.300 0.303

1960 0.393 0.395
1961 0.348 0.351
1962 0.274 0.277
1963 0.376 0.378
1964 0.324 0.325
1965 0.459 0.462
1966 0.282 0.284
1967 0.596 0.597
1968 0.613 0.617
1969 0.414 0.417
1970 0.386 0.389
1971 0.470 0.473
1972 0.559 0.561
1973 0.243 0.246
1974 0.459 0.462
1975 0.449 0.452
1976 0.356 0.358
1977 0.338 0.340
1978 0.425 0.428
1979 0.518 0.523
1980 0.717 0.719
1981 0.403 0.406
1982 0.637 0.640
1983 0.436 0.440
1984 0.289 0.291
1985 0.394 0.398
1986 0.366 0.368
1987 0.487 0.492
1988 0.277 0.280
1989 0.423 0.427
1990 1.046 1.046
1991 0.764 0.766
1992 0.309 0.311
1993 0.288 0.290
1994 0.258 0.260
1995 0.356 0.359
1996 0.561 0.562
1997 0.430 0.433
1998 0.377 0.379
1999 0.920 0.925
2000 0.410 0.413
2001 0.408 0.412
2002 0.554 0.557
2003 0.525 0.527
2004 0.856 0.861
2005 0.352 0.355
2006 0.349 0.350
2007 0.987 0.986
2008 0.711 0.714
2009 0.468 0.473

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #1

Rank Predeveloped Mitigated
1 1.0458 1.0461
2 0.9867 0.9861
3 0.9201 0.9251
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4 0.8561 0.8610
5 0.7635 0.7655
6 0.7165 0.7187
7 0.7114 0.7138
8 0.6369 0.6402
9 0.6132 0.6173
10 0.6116 0.6146
11 0.5962 0.5974
12 0.5937 0.5946
13 0.5615 0.5617
14 0.5589 0.5607
15 0.5537 0.5569
16 0.5252 0.5274
17 0.5181 0.5233
18 0.4874 0.4924
19 0.4696 0.4729
20 0.4685 0.4727
21 0.4595 0.4622
22 0.4590 0.4617
23 0.4494 0.4520
24 0.4394 0.4422
25 0.4358 0.4400
26 0.4304 0.4326
27 0.4251 0.4277
28 0.4234 0.4275
29 0.4141 0.4167
30 0.4101 0.4129
31 0.4077 0.4116
32 0.4025 0.4058
33 0.3944 0.3976
34 0.3933 0.3953
35 0.3861 0.3888
36 0.3787 0.3816
37 0.3767 0.3788
38 0.3759 0.3782
39 0.3748 0.3764
40 0.3662 0.3683
41 0.3562 0.3592
42 0.3559 0.3580
43 0.3525 0.3548
44 0.3487 0.3507
45 0.3483 0.3503
46 0.3461 0.3467
a7 0.3406 0.3429
48 0.3377 0.3399
49 0.3242 0.3252
50 0.3207 0.3234
51 0.3093 0.3111
52 0.3002 0.3034
53 0.2886 0.2909
54 0.2876 0.2898
55 0.2824 0.2844
56 0.2786 0.2815
57 0.2767 0.2800
58 0.2740 0.2767
59 0.2579 0.2604
60 0.2488 0.2508
61 0.2429 0.2455
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POC 2

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #2

Total Pervious Area: 1.08
Total Impervious Area: 0.54
Mitigated Landuse Totals for POC #2
Total Pervious Area: 0.84
Total Impervious Area: 0.78

Flow Frequency Method:  Log Pearson Type Il 17B
Flow Frequency Return Periods for Predeveloped. POC #2

Return Period Flow(cfs)
2 year 0.272287
5 year 0.368456
10 year 0.440235
25 year 0.540614
50 year 0.622745
100 year 0.71146
Flow Frequency Return Periods for Mitigated. POC #2
Return Period Flow(cfs)
2 year 0.357064
5 year 0.468532
10 year 0.548138
25 year 0.655564
50 year 0.740714
100 year 0.830382

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #2

Year Predeveloped Mitigated
1949 0.378 0.484
1950 0.399 0.466
1951 0.247 0.308
1952 0.164 0.218
1953 0.189 0.263
1954 0.231 0.293
1955 0.249 0.333
1956 0.246 0.297
1957 0.270 0.356
1958 0.210 0.285
1959 0.210 0.293
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1960 0.247 0.317

1961 0.224 0.297
1962 0.181 0.250
1963 0.243 0.316
1964 0.224 0.287
1965 0.285 0.370
1966 0.186 0.247
1967 0.405 0.478
1968 0.403 0.531
1969 0.254 0.334
1970 0.247 0.328
1971 0.300 0.398
1972 0.366 0.444
1973 0.169 0.237
1974 0.290 0.377
1975 0.275 0.371
1976 0.229 0.298
1977 0.220 0.288
1978 0.287 0.392
1979 0.355 0.491
1980 0.452 0.556
1981 0.256 0.347
1982 0.387 0.512
1983 0.287 0.396
1984 0.193 0.254
1985 0.248 0.337
1986 0.230 0.299
1987 0.322 0.449
1988 0.195 0.268
1989 0.308 0.419
1990 0.703 0.796
1991 0.489 0.590
1992 0.201 0.260
1993 0.213 0.282
1994 0.187 0.255
1995 0.229 0.311
1996 0.395 0.449
1997 0.278 0.352
1998 0.246 0.325
1999 0.574 0.741
2000 0.258 0.342
2001 0.279 0.383
2002 0.333 0.434
2003 0.340 0.426
2004 0.543 0.704
2005 0.216 0.286
2006 0.226 0.283
2007 0.692 0.763
2008 0.460 0.541
2009 0.331 0.456

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #2

Rank Predeveloped Mitigated
1 0.7030 0.7957
2 0.6916 0.7627
3 0.5737 0.7415
4 0.5428 0.7039
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5 0.4887 0.5895
6 0.4598 0.5565
7 0.4521 0.5409
8 0.4053 0.5309
9 0.4035 0.5115
10 0.3990 0.4912
11 0.3949 0.4839
12 0.3871 0.4778
13 0.3783 0.4660
14 0.3659 0.4563
15 0.3551 0.4491
16 0.3400 0.4489
17 0.3326 0.4441
18 0.3306 0.4339
19 0.3219 0.4259
20 0.3085 0.4190
21 0.3004 0.3980
22 0.2896 0.3961
23 0.2871 0.3915
24 0.2870 0.3833
25 0.2849 0.3769
26 0.2793 0.3706
27 0.2780 0.3705
28 0.2749 0.3558
29 0.2705 0.3518
30 0.2578 0.3472
31 0.2561 0.3419
32 0.2541 0.3369
33 0.2487 0.3339
34 0.2476 0.3327
35 0.2472 0.3282
36 0.2469 0.3251
37 0.2466 0.3175
38 0.2464 0.3156
39 0.2458 0.3109
40 0.2427 0.3075
41 0.2312 0.2988
42 0.2302 0.2982
43 0.2294 0.2968
44 0.2290 0.2965
45 0.2259 0.2931
46 0.2245 0.2925
a7 0.2235 0.2883
48 0.2198 0.2873
49 0.2159 0.2857
50 0.2133 0.2850
51 0.2102 0.2834
52 0.2098 0.2816
53 0.2005 0.2683
54 0.1951 0.2627
55 0.1926 0.2601
56 0.1893 0.2547
57 0.1867 0.2543
58 0.1864 0.2503
59 0.1806 0.2473
60 0.1694 0.2369
61 0.1636 0.2182
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POC 3

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #3

Total Pervious Area: 7.19
Total Impervious Area: 6.88
Mitigated Landuse Totals for POC #3
Total Pervious Area: 6.93
Total Impervious Area: 7.14

Flow Frequency Method:  Log Pearson Type Il 17B
Flow Frequency Return Periods for Predeveloped. POC #3

Return Period Flow(cfs)
2 year 2.973468
5 year 3.869482
10 year 4.505279
25 year 5.35887
50 year 6.032374
100 year 6.739069
Flow Frequency Return Periods for Mitigated. POC #3
Return Period Flow(cfs)
2 year 3.072409
5 year 3.989723
10 year 4.63956
25 year 5.510849
50 year 6.197513
100 year 6.917348

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #3

Year Predeveloped Mitigated
1949 3.768 3.901
1950 3.902 4.046
1951 2.580 2.650
1952 1.886 1.957
1953 2.299 2.382
1954 2.484 2.554
1955 2.734 2.833
1956 2.539 2.591
1957 2.809 2.913
1958 2.383 2.470
1959 2.570 2.661
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1960 2.537 2.605

1961 2.438 2.525
1962 2.128 2.207
1963 2.565 2.653
1964 2.491 2.581
1965 2.940 3.032
1966 2.070 2.142
1967 4.045 4.131
1968 4.386 4.539
1969 2.609 2.706
1970 2.671 2.769
1971 3.235 3.352
1972 3.646 3.739
1973 2.080 2.155
1974 2.958 3.065
1975 3.252 3.372
1976 2.430 2.514
1977 2.437 2.526
1978 3.410 3.528
1979 4.252 4.404
1980 4.305 4.449
1981 2.860 2.966
1982 4.090 4.241
1983 3.376 3.500
1984 2.132 2.205
1985 2.750 2.854
1986 2.460 2.552
1987 3.825 3.967
1988 2.366 2.453
1989 3.724 3.850
1990 6.539 6.653
1991 4.742 4.870
1992 2.137 2.211
1993 2.532 2.613
1994 2.210 2.286
1995 2.569 2.664
1996 3.903 3.968
1997 2.903 2.990
1998 2.745 2.846
1999 5.815 6.025
2000 2.756 2.857
2001 3.314 3.431
2002 3.408 3.529
2003 3.415 3.527
2004 5.649 5.850
2005 2.256 2.341
2006 2.316 2.384
2007 6.462 6.547
2008 4.529 4.618
2009 4.037 4.179

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #3

Rank Predeveloped Mitigated
1 6.5390 6.6531
2 6.4623 6.5467
3 5.8152 6.0252
4 5.6488 5.8498
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5 4.7425 4.8704
6 4.5291 4.6184
7 4.3855 4.5395
8 4.3047 4.4488
9 4.2518 4.4043
10 4.0905 4.2414
11 4.0446 4.1786
12 4.0373 4.1313
13 3.9032 4.0458
14 3.9020 3.9683
15 3.8253 3.9672
16 3.7679 3.9010
17 3.7243 3.8501
18 3.6460 3.7386
19 3.4154 3.5290
20 3.4101 3.5282
21 3.4084 3.5271
22 3.3761 3.5000
23 3.3136 3.4315
24 3.2521 3.3721
25 3.2348 3.3520
26 2.9576 3.0646
27 2.9405 3.0324
28 2.9032 2.9900
29 2.8601 2.9663
30 2.8085 2.9127
31 2.7563 2.8568
32 2.7500 2.8537
33 2.7450 2.8456
34 2.7342 2.8326
35 2.6714 2.7686
36 2.6086 2.7060
37 2.5795 2.6636
38 2.5696 2.6612
39 2.5687 2.6529
40 2.5655 2.6501
41 2.5388 2.6130
42 2.5366 2.6054
43 2.5317 2.5907
44 2.4914 2.5807
45 2.4844 2.5541
46 2.4601 2.5517
a7 2.4380 2.5257
48 2.4369 2.5251
49 2.4300 2.5144
50 2.3832 2.4700
51 2.3663 2.4531
52 2.3157 2.3844
53 2.2991 2.3819
54 2.2563 2.3407
55 2.2098 2.2857
56 2.1369 2.2111
57 2.1323 2.2068
58 2.1282 2.2048
59 2.0801 2.1546
60 2.0701 2.1423
61 1.8862 1.9572
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POC 4

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #4

Total Pervious Area: 10.27
Total Impervious Area: 2.89
Mitigated Landuse Totals for POC #4
Total Pervious Area: 5.82
Total Impervious Area: 0

Flow Frequency Method:  Log Pearson Type Il 17B
Flow Frequency Return Periods for Predeveloped. POC #4

Return Period Flow(cfs)

2 year 0.051811 Note: Includes basin areas from
S year 0.156257 Predeveloped POC 7 and 8
10 year 0.302829

25 year 0.655511

50 year 1.120767

100 year 1.862801

Flow Frequency Return Periods for Mitigated. POC #4

Return Period Flow(cfs)

2 year 0.005048

5 year 0.008331

10 year 0.011249

25 year 0.015971

50 year 0.020372

100 year 0.025655

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #4

Year Predeveloped Mitigated
1949 0.037 0.004
1950 0.660 0.012
1951 0.146 0.012
1952 0.023 0.005
1953 0.024 0.005
1954 0.095 0.005
1955 0.042 0.005
1956 0.178 0.005
1957 0.031 0.005
1958 0.032 0.005
1959 0.046 0.005
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Robert
Text Box
Note: Includes basin areas from Predeveloped POC 7 and 8


1960 0.114 0.005

1961 0.076 0.005
1962 0.016 0.004
1963 0.030 0.004
1964 0.056 0.005
1965 0.034 0.005
1966 0.025 0.005
1967 0.420 0.005
1968 0.125 0.005
1969 0.028 0.005
1970 0.025 0.004
1971 0.040 0.005
1972 0.530 0.034
1973 0.032 0.005
1974 0.038 0.005
1975 0.060 0.005
1976 0.080 0.005
1977 0.009 0.004
1978 0.028 0.005
1979 0.018 0.004
1980 0.051 0.005
1981 0.028 0.005
1982 0.074 0.005
1983 0.035 0.005
1984 0.026 0.005
1985 0.017 0.005
1986 0.041 0.004
1987 0.094 0.004
1988 0.021 0.005
1989 0.017 0.005
1990 1.581 0.005
1991 0.288 0.011
1992 0.034 0.005
1993 0.023 0.004
1994 0.015 0.004
1995 0.115 0.005
1996 0.549 0.045
1997 0.147 0.005
1998 0.026 0.004
1999 0.597 0.011
2000 0.027 0.004
2001 0.009 0.005
2002 0.040 0.004
2003 0.027 0.005
2004 0.087 0.005
2005 0.032 0.005
2006 0.101 0.005
2007 2.308 0.068
2008 0.420 0.005
2009 0.061 0.005

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #4

Rank Predeveloped Mitigated
1 2.3077 0.0675
2 1.5812 0.0453
3 0.6602 0.0335
4 0.5974 0.0123
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5 0.5491 0.0121
6 0.5303 0.0106
7 0.4202 0.0105
8 0.4196 0.0052
9 0.2875 0.0047
10 0.1783 0.0047
11 0.1474 0.0047
12 0.1460 0.0047
13 0.1252 0.0047
14 0.1151 0.0047
15 0.1139 0.0047
16 0.1009 0.0047
17 0.0945 0.0047
18 0.0935 0.0047
19 0.0874 0.0047
20 0.0802 0.0047
21 0.0764 0.0047
22 0.0738 0.0046
23 0.0607 0.0046
24 0.0599 0.0046
25 0.0559 0.0046
26 0.0510 0.0046
27 0.0457 0.0046
28 0.0419 0.0046
29 0.0412 0.0046
30 0.0402 0.0046
31 0.0399 0.0046
32 0.0379 0.0046
33 0.0372 0.0046
34 0.0349 0.0046
35 0.0341 0.0046
36 0.0339 0.0046
37 0.0318 0.0045
38 0.0318 0.0045
39 0.0316 0.0045
40 0.0307 0.0045
41 0.0302 0.0045
42 0.0284 0.0045
43 0.0281 0.0045
44 0.0280 0.0045
45 0.0273 0.0045
46 0.0269 0.0045
a7 0.0259 0.0045
48 0.0259 0.0045
49 0.0255 0.0045
50 0.0245 0.0044
51 0.0243 0.0044
52 0.0233 0.0044
53 0.0230 0.0044
54 0.0213 0.0044
55 0.0184 0.0044
56 0.0172 0.0044
57 0.0170 0.0043
58 0.0157 0.0041
59 0.0147 0.0039
60 0.0094 0.0037
61 0.0090 0.0037
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POC 5

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #5

Total Pervious Area: 1.39
Total Impervious Area: 1.31
Mitigated Landuse Totals for POC #5
Total Pervious Area: 1.15
Total Impervious Area: 1.56

Flow Frequency Method:  Log Pearson Type Il 17B
Flow Frequency Return Periods for Predeveloped. POC #5

Return Period Flow(cfs)
2 year 0.572797
5 year 0.745702
10 year 0.86843
25 year 1.03324
50 year 1.163309
100 year 1.29981
Flow Frequency Return Periods for Mitigated. POC #5
Return Period Flow(cfs)
2 year 0.667922
5 year 0.861329
10 year 0.997605
25 year 1.179534
50 year 1.322365
100 year 1.471646

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #5

Year Predeveloped Mitigated
1949 0.723 0.851
1950 0.748 0.885
1951 0.494 0.562
1952 0.361 0.427
1953 0.443 0.522
1954 0.481 0.548
1955 0.527 0.621
1956 0.496 0.567
1957 0.537 0.637
1958 0.458 0.541
1959 0.496 0.583
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1960 0.490 0.569

1961 0.470 0.553
1962 0.407 0.483
1963 0.494 0.577
1964 0.480 0.565
1965 0.571 0.659
1966 0.400 0.469
1967 0.781 0.865
1968 0.849 0.996
1969 0.498 0.592
1970 0.513 0.606
1971 0.622 0.734
1972 0.697 0.787
1973 0.401 0.472
1974 0.569 0.671
1975 0.623 0.738
1976 0.469 0.550
1977 0.468 0.553
1978 0.662 0.774
1979 0.819 0.965
1980 0.840 0.977
1981 0.547 0.649
1982 0.783 0.928
1983 0.647 0.766
1984 0.412 0.481
1985 0.527 0.624
1986 0.470 0.558
1987 0.732 0.868
1988 0.455 0.536
1989 0.727 0.846
1990 1.252 1.364
1991 0.912 1.035
1992 0.414 0.485
1993 0.499 0.576
1994 0.430 0.502
1995 0.492 0.583
1996 0.758 0.824
1997 0.556 0.639
1998 0.526 0.623
1999 1.119 1.320
2000 0.528 0.624
2001 0.640 0.752
2002 0.659 0.774
2003 0.665 0.771
2004 1.090 1.282
2005 0.430 0.511
2006 0.444 0.510
2007 1.241 1.324
2008 0.879 0.965
2009 0.782 0.917

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #5

Rank Predeveloped Mitigated
1 1.2519 1.3640
2 1.2408 1.3245
3 1.1187 1.3195
4 1.0902 1.2821
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5 0.9123 1.0354
6 0.8793 0.9957
7 0.8491 0.9766
8 0.8400 0.9650
9 0.8194 0.9650
10 0.7831 0.9278
11 0.7823 0.9168
12 0.7811 0.8851
13 0.7578 0.8677
14 0.7483 0.8647
15 0.7316 0.8509
16 0.7271 0.8462
17 0.7235 0.8241
18 0.6966 0.7872
19 0.6650 0.7745
20 0.6622 0.7737
21 0.6588 0.7710
22 0.6472 0.7659
23 0.6397 0.7522
24 0.6228 0.7378
25 0.6220 0.7341
26 0.5711 0.6711
27 0.5688 0.6587
28 0.5556 0.6487
29 0.5468 0.6393
30 0.5368 0.6368
31 0.5276 0.6240
32 0.5274 0.6236
33 0.5266 0.6228
34 0.5264 0.6205
35 0.5129 0.6060
36 0.4992 0.5916
37 0.4981 0.5833
38 0.4962 0.5827
39 0.4959 0.5772
40 0.4944 0.5757
41 0.4936 0.5694
42 0.4917 0.5670
43 0.4901 0.5655
44 0.4813 0.5625
45 0.4801 0.5580
46 0.4701 0.5529
a7 0.4697 0.5529
48 0.4693 0.5498
49 0.4679 0.5479
50 0.4577 0.5407
51 0.4555 0.5364
52 0.4439 0.5218
53 0.4427 0.5111
54 0.4300 0.5100
55 0.4299 0.5020
56 0.4142 0.4847
57 0.4122 0.4828
58 0.4075 0.4813
59 0.4010 0.4721
60 0.3998 0.4687
61 0.3610 0.4273
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POC 6

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #6

Total Pervious Area: 10.66
Total Impervious Area: 5.6
Mitigated Landuse Totals for POC #6
Total Pervious Area: 9.64
Total Impervious Area: 6.6

Flow Frequency Method:  Log Pearson Type Il 17B
Flow Frequency Return Periods for Predeveloped. POC #6

Return Period Flow(cfs)
2 year 2.403278
5 year 3.208207
10 year 3.802683
25 year 4.626862
50 year 5.296037
100 year 6.014415
Flow Frequency Return Periods for Mitigated. POC #6
Return Period Flow(cfs)
2 year 2.779573
5 year 3.662165
10 year 4.30737
25 year 5.194441
50 year 5.909335
100 year 6.672243

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #6

Year Predeveloped Mitigated
1949 3.043 3.548
1950 3.569 3.883
1951 2.231 2.505
1952 1.544 1.818
1953 1.808 2.120
1954 2.052 2.328
1955 2.186 2.559
1956 2.110 2.337
1957 2.276 2.674
1958 1.906 2.236
1959 2.034 2.380
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1960 2.116 2.378

1961 1.938 2.251
1962 1.716 2.016
1963 2.079 2.412
1964 1.976 2.314
1965 2.429 2.828
1966 1.630 1.901
1967 3.554 3.892
1968 3.418 3.992
1969 2.128 2.501
1970 2.139 2.508
1971 2.576 3.020
1972 3.305 3.666
1973 1.650 1.931
1974 2.380 2.787
1975 2.620 3.078
1976 1.915 2.231
1977 1.945 2.283
1978 2.654 3.095
1979 3.372 3.949
1980 3.271 3.797
1981 2311 2.717
1982 3.290 3.864
1983 2.702 3.173
1984 1.691 1.964
1985 2.249 2.648
1986 1.991 2.342
1987 3.099 3.643
1988 1.904 2.235
1989 2.834 3.296
1990 6.355 6.803
1991 4.044 4.536
1992 1.652 1.942
1993 1.843 2.133
1994 1.730 2.014
1995 2.075 2.438
1996 3.472 3.725
1997 2.474 2.811
1998 2.205 2.588
1999 4.633 5.426
2000 2.231 2.614
2001 2.607 3.051
2002 2.731 3.214
2003 2.639 3.050
2004 4.429 5.181
2005 1.846 2.170
2006 1.986 2.250
2007 6.466 6.798
2008 3.936 4.365
2009 3.135 3.662

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #6

Rank Predeveloped Mitigated
1 6.4664 6.8033
2 6.3554 6.7976
3 4.6326 5.4259
4 4.4292 5.1811
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5 4.0444 4.5363
6 3.9362 4.3648
7 3.5691 3.9918
8 3.5543 3.9488
9 3.4723 3.8918
10 3.4178 3.8834
11 3.3722 3.8639
12 3.3047 3.7967
13 3.2897 3.7253
14 3.2713 3.6663
15 3.1349 3.6616
16 3.0993 3.6429
17 3.0429 3.5484
18 2.8339 3.2962
19 2.7309 3.2142
20 2.7020 3.1730
21 2.6542 3.0950
22 2.6394 3.0781
23 2.6199 3.0507
24 2.6074 3.0502
25 2.5765 3.0196
26 2.4743 2.8276
27 2.4292 2.8114
28 2.3801 2.7870
29 2.3110 2.7165
30 2.2758 2.6738
31 2.2489 2.6477
32 2.2309 2.6143
33 2.2308 2.5881
34 2.2050 2.5593
35 2.1864 2.5076
36 2.1387 2.5055
37 2.1277 2.5009
38 2.1157 2.4376
39 2.1100 2.4116
40 2.0791 2.3804
41 2.0752 2.3777
42 2.0519 2.3419
43 2.0343 2.3367
44 1.9915 2.3282
45 1.9859 2.3140
46 1.9761 2.2827
47 1.9452 2.2512
48 1.9384 2.2504
49 1.9153 2.2358
50 1.9062 2.2350
51 1.9041 2.2315
52 1.8460 2.1698
53 1.8435 2.1328
54 1.8083 2.1197
55 1.7298 2.0155
56 1.7156 2.0141
57 1.6915 1.9643
58 1.6517 1.9419
59 1.6495 1.9314
60 1.6297 1.9007
61 1.5443 1.8178
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POC 7

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #7

Total Pervious Area: 0.77
Total Impervious Area: 0
Mitigated Landuse Totals for POC #7
Total Pervious Area: 1.18
Total Impervious Area: 1.03

Flow Frequency Method:  Log Pearson Type Il 17B

uency Return Periods for Predeveloped. PO

Flow(cfs)
2 year 0.092844
5 year 0.15 Included in

10 year

25 year Predeveloped

POC 4

0.26
0.320137

0.374869

Flow Frequency Return Periods for Mitigated. POC #7

Return Period Flow(cfs)
2 year 0.487145
5 year 0.649835
10 year 0.767509
25 year 0.92794

50 year 1.056255
100 year 1.192351

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #7

Year Predeveloped Mitigated
1949 0.186 0.703
1950 0.178 0.658
1951 0.095 0.436
1952 0.045 0.301
1953 0.034 0.345
1954 0.074 0.409
1955 0.070 0.441
1956 0.099 0.409
1957 0.110 0.510
1958 0.065 0.382
1959 0.053 0.365
Tamag@ske1 5/9/2016 6:27:53 PM
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Robert
Line

Robert
Line

Robert
Text Box
Included in Predeveloped POC 4


1960 0.107 0.449

1961 0.069 0.405
1962 0.028 0.336
1963 0.091 0.442
1964 0.084 0.373
1965 0.119 0.533
1966 0.053 0.337
1967 0.181 0.673
1968 0.109 0.705
1969 0.116 0.488
1970 0.087 0.462
1971 0.103 0.549
1972 0.169 0.644
1973 0.038 0.296
1974 0.111 0.514
1975 0.123 0.521
1976 0.081 0.411
1977 0.073 0.391
1978 0.083 0.485
1979 0.035 0.634
1980 0.231 0.778
1981 0.077 0.489
1982 0.180 0.724
1983 0.108 0.535
1984 0.051 0.344
1985 0.073 0.475
1986 0.099 0.431
1987 0.088 0.601
1988 0.033 0.345
1989 0.027 0.498
1990 0.341 1.132
1991 0.237 0.845
1992 0.072 0.358
1993 0.041 0.331
1994 0.025 0.303
1995 0.061 0.423
1996 0.179 0.624
1997 0.103 0.489
1998 0.087 0.434
1999 0.263 1.043
2000 0.099 0.489
2001 0.037 0.499
2002 0.149 0.630
2003 0.155 0.593
2004 0.209 0.980
2005 0.090 0.415
2006 0.090 0.400
2007 0.316 1.063
2008 0.229 0.788
2009 0.130 0.577

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #7

Rank Predeveloped Mitigated
1 0.3415 1.1324
2 0.3163 1.0632
3 0.2630 1.0431
4 0.2373 0.9800
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5 0.2310 0.8450
6 0.2294 0.7881
7 0.2086 0.7779
8 0.1856 0.7238
9 0.1815 0.7054
10 0.1801 0.7032
11 0.1788 0.6725
12 0.1779 0.6578
13 0.1689 0.6444
14 0.1548 0.6338
15 0.1489 0.6298
16 0.1298 0.6237
17 0.1226 0.6008
18 0.1193 0.5933
19 0.1156 0.5765
20 0.1106 0.5489
21 0.1097 0.5354
22 0.1094 0.5330
23 0.1077 0.5211
24 0.1067 0.5136
25 0.1035 0.5103
26 0.1030 0.4992
27 0.0992 0.4985
28 0.0989 0.4895
29 0.0987 0.4890
30 0.0954 0.4889
31 0.0907 0.4877
32 0.0903 0.4855
33 0.0895 0.4754
34 0.0877 0.4624
35 0.0874 0.4489
36 0.0873 0.4415
37 0.0842 0.4409
38 0.0832 0.4357
39 0.0809 0.4337
40 0.0774 0.4308
41 0.0738 0.4229
42 0.0732 0.4148
43 0.0728 0.4110
44 0.0718 0.4094
45 0.0705 0.4087
46 0.0694 0.4053
a7 0.0647 0.4003
48 0.0610 0.3909
49 0.0531 0.3817
50 0.0525 0.3735
51 0.0506 0.3654
52 0.0448 0.3582
53 0.0406 0.3450
54 0.0378 0.3449
55 0.0373 0.3444
56 0.0345 0.3366
57 0.0336 0.3358
58 0.0335 0.3309
59 0.0281 0.3034
60 0.0269 0.3005
61 0.0250 0.2965
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POC 8

+ Predeveloped x Mitigated

Predeveloped Landuse Totals for POC #8

Total Pervious Area: 0.8

Total Impervious Area: 0
Mitigated Landuse Totals for POC #8
Total Pervious Area: 2.96
Total Impervious Area: 2.16

Flow Frequency Method:  Log Pearson Type Il 17B

Included in
Predeveloped
POC 4

0.389474

Flow Frequency Return Periods for Mitigated. POC #8

Return Period Flow(cfs)
2 year 0.913203
5 year 1.201425
10 year 1.407677
25 year 1.686463
50 year 1.907754
100 year 2.141053

Annual Peaks
Annual Peaks for Predeveloped and Mitigated. POC #8

Year Predeveloped Mitigated
1949 0.193 1.191
1950 0.185 1.229
1951 0.099 0.799
1952 0.047 0.566
1953 0.035 0.685
1954 0.077 0.769
1955 0.073 0.832
1956 0.103 0.817
1957 0.114 0.867
1958 0.067 0.718
1959 0.055 0.760
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Robert
Line

Robert
Line

Robert
Text Box
Included in Predeveloped POC 4


1960 0.111 0.792

1961 0.072 0.750
1962 0.029 0.632
1963 0.094 0.797
1964 0.087 0.742
1965 0.124 0.924
1966 0.055 0.637
1967 0.189 1.286
1968 0.114 1.355
1969 0.120 0.810
1970 0.091 0.823
1971 0.108 0.995
1972 0.175 1.140
1973 0.039 0.613
1974 0.115 0.916
1975 0.127 0.948
1976 0.084 0.757
1977 0.076 0.722
1978 0.086 1.028
1979 0.036 1.268
1980 0.240 1.408
1981 0.080 0.867
1982 0.187 1.258
1983 0.112 1.008
1984 0.053 0.655
1985 0.076 0.837
1986 0.103 0.747
1987 0.091 1.131
1988 0.035 0.708
1989 0.028 1.124
1990 0.355 2.073
1991 0.246 1.508
1992 0.075 0.670
1993 0.042 0.783
1994 0.026 0.662
1995 0.063 0.772
1996 0.186 1.255
1997 0.107 0.891
1998 0.091 0.820
1999 0.273 1.821
2000 0.103 0.849
2001 0.039 0.997
2002 0.155 1.072
2003 0.161 1.099
2004 0.217 1.767
2005 0.093 0.694
2006 0.094 0.719
2007 0.329 2.050
2008 0.238 1.466
2009 0.135 1.210

Ranked Annual Peaks
Ranked Annual Peaks for Predeveloped and Mitigated. POC #8

Rank Predeveloped Mitigated
1 0.3548 2.0730
2 0.3286 2.0503
3 0.2732 1.8212
4 0.2465 1.7675
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5 0.2400 1.5080
6 0.2383 1.4658
7 0.2168 1.4077
8 0.1928 1.3546
9 0.1886 1.2859
10 0.1871 1.2680
11 0.1857 1.2578
12 0.1849 1.2550
13 0.1755 1.2291
14 0.1608 1.2104
15 0.1547 1.1910
16 0.1348 1.1398
17 0.1273 1.1311
18 0.1239 1.1240
19 0.1201 1.0992
20 0.1149 1.0720
21 0.1140 1.0283
22 0.1137 1.0083
23 0.1119 0.9966
24 0.1108 0.9946
25 0.1075 0.9485
26 0.1070 0.9241
27 0.1031 0.9162
28 0.1028 0.8907
29 0.1026 0.8667
30 0.0991 0.8667
31 0.0942 0.8487
32 0.0938 0.8372
33 0.0930 0.8321
34 0.0911 0.8229
35 0.0908 0.8200
36 0.0907 0.8168
37 0.0875 0.8104
38 0.0865 0.7989
39 0.0841 0.7967
40 0.0804 0.7921
41 0.0766 0.7829
42 0.0761 0.7723
43 0.0756 0.7689
44 0.0746 0.7599
45 0.0732 0.7570
46 0.0721 0.7497
a7 0.0672 0.7465
48 0.0634 0.7416
49 0.0552 0.7217
50 0.0546 0.7191
51 0.0526 0.7176
52 0.0465 0.7075
53 0.0422 0.6936
54 0.0392 0.6852
55 0.0388 0.6701
56 0.0358 0.6623
57 0.0349 0.6553
58 0.0348 0.6373
59 0.0292 0.6324
60 0.0279 0.6134
61 0.0260 0.5664
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POC 9

POC #9 was not reported because POC must exist in both scenarios and both scenarios
must have been run.
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POC 10

POC #10 was not reported because POC must exist in both scenarios and both scenarios
must have been run.
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Model Default Modifications

Total of O changes have been made.

PERLND Changes
No PERLND changes have been made.

IMPLND Changes
No IMPLND changes have been made.
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Appendix

Predeveloped Schematic
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Mitigated Schematic
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Predeveloped UCI File

RUN
GLOBAL
WMHWA nodel sinul ation
START 1948 10 01 END
RUN | NTERP OUTPUT LEVEL 3 0
RESUVE 0 RUN 1
END GLOBAL
FI LES
<File> <Un#> Cemmmmmee - Fil e Nane
<-1D>
V\DM 26 Tamar ack. wdm
MESSU 25 Pr eTamar ack. MES
27 Pr eTamar ack. L61
28 Pr eTamar ack. L62
30 POCTamar ackl. dat
31 POCTamar ack2. dat
32 POCTamar ack3. dat
34 POCTamar ack5. dat
35 POCTanar ack6. dat
36 POCTamar ack?. dat
37 POCTanar ack8. dat
33 POCTamar ack4. dat
END FI LES
OPN SEQUENCE
I NGRP | NDELT 00: 15
PERLND 8
PERLND 17
| MPLND 2
| MPLND 4
| MPLND 6
PERLND 9
| MPLND 3
| MPLND 7
| MPLND 16
PERLND 40
PERLND 41
PERLND 42
PERLND 43
PERLND 39
COPY 501
COoPY 502
COPY 503
COPY 505
COoPY 506
COPY 507
COPY 508
COoPY 504
DI SPLY 1
DI SPLY 2
DI SPLY 3
DI SPLY 5
DI SPLY 6
DI SPLY 7
DI SPLY 8
DI SPLY 4
END | NGRP
END OPN SEQUENCE
DI SPLY
DI SPLY- | NFOL
# - H<----e----- Title----------
1 Subbasin 1
2 Subbasin 2
3 Subbasin 3
5 Subbasin 5
6 Subbasin 6
Tamas®:sR61

2009 09 30
UNIT SYSTEM

1

>***TRAN PIVL DIGL FIL1 PYR DI& FIL2 YRND

MAX
MAX
MAX
MAX
MAX
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NNNNDN

30
31
32
34
35
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7 Subbasin 7 - Perv Latera MAX 1 2 36 9
8 Subbasin 8 - Perv Latera MAX 1 2 37 9
4 Basin 4 - Perv Lateral Fl MAX 1 2 33 9
END DI SPLY- | NFOL
END DI SPLY
COPY
TI MESERI ES
# - # NPT NWN ***
1 1
501 1
502 1
503 1
505 1
506 1
507 1
508 1
504 1
END TI MESERI E
END COPY
GENER
OPCODE
# # OPCD ***
END OPCODE
PARM
# # K * % %
END PARM
END GENER
PERLND
GEN- | NFO
<PLS ><------- Nane------- >NBLKS  Unit-systens Printer ***
# - # User t-series Engl Metr ***
in out *x ok
27
27
27
27
27
27
27
27

RPRRRRRRRRE

S

8 A/ B, Lawn, Mod
17 C, Lawn, Mod

9 A/ B, Lawn, Steep
40 A/ B, Lawn, Steep
41 C, Lawn, Steep
42 C, Lawn, Steep
43 A/ B, Lawn, Steep
39 A/ B, Forest, Md
END GEN- | NFO
*** Section PWATER***

RPRRERRRRRR
RPRRERRRRRR
RPRRERRRRRR
RPRRERRRRRR
efolofofofoXofa)

ACTIMVITY

<PLS S khkkkkkkkkkkkx ACtIVE Sectl ons EE R R R I R I I R I R

# - # ATMP SNOW PWAT SED PST PW5 PQAL MSTL PEST NI TR PHOS TRAC ***

8 0 0 1 0 0 0 0 0 0 0 0 0
17 0 0 1 0 0 0 0 0 0 0 0 0
9 0 0 1 0 0 0 0 0 0 0 0 0
40 0 0 1 0 0 0 0 0 0 0 0 0
41 0 0 1 0 0 0 0 0 0 0 0 0
42 0 0 1 0 0 0 0 0 0 0 0 0
43 0 0 1 0 0 0 0 0 0 0 0 0
39 0 0 1 0 0 0 0 0 0 0 0 0

END ACTI VI TY

PRI NT- 1 NFO
<PLS > kkkkkikhkhkkhkkhkkkhkhkkikhk*k Prlnt_flags R S S I Sk kb b S S I S I O R I I I O PI VL PYR
# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NI TR PHOS TRAC  ******kx*
8 0
17

lefolofofofoXofa)
N N NG NG N NN N
lefolofofofoXofa)
lefolofofofoXofa)
lefofofofofoXola)
efolofofofoXola)
efolofofofoXola)
efolofofofoXofa)
efolofofofoXofa)
efolofofofoXofa)
efolofofofoXofa)
RPRRERRRRRR
©©WOWOWOWOOO

0
0
0
41 0
0
0
0

39
END PRI NT- I NFO

PWAT- PARML
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* k% %

[eo}eolololololoNe)

PPPPPPPPE
0 0 U1 U1 W W 01w 2

BASETP

[ecleolololololole)

21 * k k

>
HHHHHHHH%

<PLS > PWATER variable nonthly paraneter value flags
# - # CSNO RTOP UZFG VCS VUZ VNN VIFWVIRC VLE INFC HW ***
8 0 0 0 0 0 0 0 0 0 0
17 0 0 0 0 0 0 0 0 0 0
9 0 0 0 0 0 0 0 0 0 0
40 0 0 0 0 0 0 0 0 0 0
41 0 0 0 0 0 0 0 0 0 0
42 0 0 0 0 0 0 0 0 0 0
43 0 0 0 0 0 0 0 0 0 0
39 0 0 0 0 0 0 0 0 0 0
END PWAT- PARML
PWAT- PARM2
<PLS > PWATER i nput info: Part 2 i
# - # ***FOREST LZSN I NFI LT LSUR SLSUR
8 0 5 0.8 400 0.1
17 0 4.5 0. 03 400 0.1
9 0 5 0.8 400 0.15
40 0 5 0.8 400 0. 15
41 0 4.5 0. 03 400 0.15
42 0 4.5 0. 03 400 0.15
43 0 5 0.8 400 0. 15
39 0 5 2 400 0.1
END PWAT- PARM?
PWAT- PARMB
<PLS > PWATER i nput info: Part 3 * ok *
# - # ***PETMAX PETM N | NFEXP I NFI LD DEEPFR
8 0 0 2 2 0
17 0 0 2 2 0
9 0 0 2 2 0
40 0 0 2 2 0
41 0 0 2 2 0
42 0 0 2 2 0
43 0 0 2 2 0
39 0 0 2 2 0
END PWAT- PARM3
PWAT- PARVA
<PLS > PWATER i nput info: Part 4
# - # CEPS UZSN NSUR | NTFW I RC
8 0.1 0.5 0.25 0 0.7
17 0.1 0.25 0.25 6 0.5
9 0.1 0.5 0.25 0 0.7
40 0.1 0.5 0.25 0 0.7
41 0.1 0.15 0.25 6 0.3
42 0.1 0. 15 0.25 6 0.3
43 0.1 0.5 0.25 0 0.7
39 0.2 0.5 0.35 0 0.7
END PWAT- PARMA
PWAT- STATE1
<PLS > *** |nitial conditions at start of sinulation
ran from1990 to end of 1992 (pat 1-11-95) RUN
# - # *** CEPS SURS uzs | FW6 LZS
8 0 0 0 0 3
17 0 0 0 0 2.5
9 0 0 0 0 3
40 0 0 0 0 3
41 0 0 0 0 2.5
42 0 0 0 0 2.5
43 0 0 0 0 3
39 0 0 0 0 3
END PWAT- STATE1
END PERLND
| MPLND
GEN- | NFO
<PLS ><------- Nane------- > Unit-systens Printer ***
# - # User t-series Engl Metr ***
Tamagmske1 5/9/2016 6:29:19 PM
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~N~Nwo N

ROADS/ MCD
ROOF TOPS/ FLAT
DRI VEWAYS/ MOD

ROADS/ STEEP

DRI VEWAYS/ STEEP

16 ROADS/ MOD LAT
END GEN- I NFO
*** Section | WATER***

ACTIMVITY

<PLS > **x*xx*xxxkx%x Actjye Sections

# - # ATMP SNOWIWAT SLD

2 0
4 0
6 0
3 0
7 0
16 0
END ACTI VI TY
PRI NT- | NFO

<| LS S kkkkkkkk

[eoleolololole]

RPRRERRR
coococooo

RPRRERRR

[eoleolololole]

out

RPRRERRRRS
RPRRERRR
N
\‘

WG | QAL ***

[eoleolololole]

Print-flags ******** pP|VL PYR

[eoleolololole]

* k% %

# - # ATMP SNOWIWAT SLD IWG | QAL *ok ok ok ok ok ok
2 0 0 4 0 0 0 1 9
4 0 0 4 0 0 0 1 9
6 0 0 4 0 0 0 1 9
3 0 0 4 0 0 0 1 9
7 0 0 4 0 0 0 1 9
16 0 0 4 0 0 0 1 9
END PRI NT- 1 NFO
| WAT- PARML
<PLS > | WATER variable nonthly paraneter value flags
# - # CSNO RTOP VRS VNN RTLI * kK
2 0 0 0 0 0
4 0 0 0 0 0
6 0 0 0 0 0
3 0 0 0 0 0
7 0 0 0 0 0
16 0 0 0 0 0
END | WAT- PARML
| WAT- PARM
<PLS > | WATER i nput info: Part 2 * ok *
# - # *** LSUR SLSUR NSUR RETSC
2 400 0. 05 0.1 0. 08
4 400 0.01 0.1 0.1
6 400 0.05 0.1 0. 08
3 400 0.1 0.1 0. 05
7 400 0.1 0.1 0. 05
16 400 0. 05 0.1 0.08
END | WAT- PARM
| WAT- PARMB
<PLS > | WATER i nput info: Part 3 i
# - # ***PETMAX PETM N
2 0 0
4 0 0
6 0 0
3 0 0
7 0 0
16 0 0
END | WAT- PARM3
| WAT- STATEL
<PLS > *** |nitial conditions at start of simnulation
# - # *** RETS SURS
2 0 0
4 0 0
Tamasa:cke61 5/9/2016 6:29:19 PM
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6

3
7
16
END | WAT- STATEL
END | MPLND
SCHEMATI C
<- Sour ce- >
<Nane> #

Basin 4,7,8 | nperv
| MPLND 16
Subbasi n
PERLND 40
PERLND 40
PERLND 40
Subbasin 7
PERLND 43
PERLND 43
PERLND 43
Subbasi n
PERLND 41
PERLND 41
PERLND 41
Subbasin 8
PERLND 42
PERLND 42
PERLND 42
Subbasin 1***
PERLND 8
PERLND 8
PERLND 17
PERLND 17

| MPLND

| MPLND

| MPLND
Subbasi n
PERLND
PERLND
PERLND
PERLND

| MPLND

| MPLND

| MPLND
Subbasi n
PERLND
PERLND

| MPLND

| MPLND

| MPLND
Subbasi n
PERLND
PERLND

| MPLND

| MPLND

| MPLND
Subbasi n
PERLND
PERLND
PERLND
PERLND

| MPLND

| MPLND

| MPLND

8 - Perv

Perv

7 - Perv

Perv

2***

[

ORANNNO0O NPWOO NPWOO ORNNNOO ORMDN

3***

5***

6***

N

Basin 4 - Perv Latera

PERLND 39
PERLND 39
Subbasi n

PERLND 41

Tamas®:sR61

QOOoOOo

Lat er al

Lat er al

Lat er al

Lat er al

Lat er al

FI ow* * *

QOOoOOo

<--Area-->
<-factor->
* % %
0.5044
Fl ow A/ B***
0. 4188
0.4188
0. 4188
Fl ow A/ B***
0. 0995
0. 0995
0. 0995
Fl ow Cr**
0.1344
0.1344
0. 1344
Fl ow Cr**
0. 1396
0.1396
0.1396

39
39
95
95
35
32
14

e
oo PNPOOOO OO0ORE PWNNN 0000000 0000000
N

N

7 - Perv Lateral F|OM/C?*;

0.77

<- Target - >

<Nane> #
PERLND 39
PERLND 39
PERLND 39
PERLND 39
PERLND 39
PERLND 39
PERLND 39
PERLND 39
PERLND 39
PERLND 39
PERLND 39
PERLND 39
PERLND 39
COoPY 501
COPY 501
COPY 501
COoPY 501
COPY 501
COPY 501
COoPY 501
COPY 502
COoPY 502
COPY 502
COPY 502
COoPY 502
COPY 502
COPY 502
COPY 503
COPY 503
COoPY 503
COPY 503
COPY 503
COPY 505
COPY 505
COPY 505
COPY 505
COPY 505
COPY 506
COPY 506
COPY 506
COPY 506
COPY 506
COPY 506
COPY 506
COPY 504
COPY 504
COPY 507
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PERLND 41 0.77 COPY 507 13
Subbasin 8 - Perv Lateral Flow C:**

PERLND 42 0.8 COPY 508 12
PERLND 42 0.8 COPY 508 13

******Routi ng******
END SCHENMATI C

NETWORK

<- Vol une-> <- G p> <-Menber-><--Milt-->Tran <-Target vol s> <-G p> <-Menber-> ***
<Name> # <Nanme> # #<-factor->strg <Name> # # <Name> # # ***
COPY 501 QUTPUT MEAN 1 1 48.4 DISPLY 1 I NPUT Tl MSER 1

COorPY 502 QUTPUT MEAN 11 48. 4 DI SPLY 2 I NPUT Tl MSER 1

COPY 503 QUTPUT MEAN 1 1 48.4 DI SPLY 3 I NPUT TI MBER 1

COPY 505 QUTPUT MEAN 1 1 48.4 DISPLY 5 I NPUT Tl MSER 1

COorPY 506 QUTPUT MEAN 11 48. 4 DI SPLY 6 I NPUT Tl MSER 1

COPY 507 QUTPUT MEAN 1 1 48.4 DI SPLY 7 I NPUT TI MBER 1

COPY 508 QUTPUT MEAN 1 1 48.4 DI SPLY 8 I NPUT Tl MSER 1

COorPY 504 QUTPUT MEAN 11 48. 4 DI SPLY 4 I NPUT Tl MSER 1

<-Vol une-> <- @& p> <-Menber-><--Milt-->Tran <-Target vol s> <-Gp> <-Menber-> ***

<Nane> # <Nanme> # #<-factor->strg <Name> # # <Nanme> # # ***
END NETWORK
RCHRES
CEN- | NFO
RCHRES Nare Nexits Unit Systens Printer i
#o- B< e ><---> User T-series Engl Metr LKFG * ok *
in out il

END GEN- I NFO
*** Section RCHRES***

ACTIMVITY
<PLS > *kkkkkikhkikkkkkk* ACtlve Sectl ons kkkkkhkhkhkkhkkkkkkhkkhkhkikkikkkkkhk kikikikk*%x
# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***

END ACTI VI TY

PRI NT- I NFO

<PLS > ***xxxskxxxxkkxxx Print-f|ags ***xx*kxxxxkxxxxsxx PV PYR

# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB PI VL PYR *****x%xx
END PRI NT- | NFO

HYDR- PARML
RCHRES Flags for each HYDR Section *ok
# - # VC AL A2 A3 ODFVFG for each *** ODGIFG for each FUNCT for each
FG FG FG FG possible exit *** possible exit possible exit
* * * * * * * * * * * * * * * % %
END HYDR- PARML
HYDR- PARM2
# - # FTABNO LEN DELTH STCOR KS DB50 * kK
<--m - - - S>S<ammmm - S>S<ammmm - S>S<ammmm - S>S<ammmm - S>S<ammmm - S>S<ammmm - > *Ek
END HYDR- PARM2
HYDR- I NI T
RCHRES Initial conditions for each HYDR section *oxk
# - f rrx VoL Initial value of COLIND Initial value of OUTDGT
*** ac-ft for each possible exit for each possible exit
<--m - - - S>S<ammmm - > L CIE T ) I S T T R SR S S
END HYDR-I NI T
END RCHRES
SPEC- ACTI ONS
END SPEC- ACTI ONS
FTABLES

END FTABLES

EXT SOURCES
<-Vol une-> <Menber > SsysSgap<--Milt-->Tran <-Target vol s> <-Gp> <-Menber-> ***
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<Nane> # <Nane>
VDM 2 PREC
VDM 2 PREC
VDM 1 EVAP
VDM 1 EVAP

END EXT SOURCES

EXT TARGETS
<- Vol une- >
<Nane> #
501
502
503
505
506
504

<-Gp>

QUTPUT
OQUTPUT
QUTPUT
QUTPUT
OQUTPUT
QUTPUT
507 OQUTPUT
COPY 508 QUTPUT
END EXT TARGETS

MASS- LI NK
<Vol une>
<Nanme>
MASS- LI NK
PERLND PWATER
END MASS- LI NK

<-Gp>

MASS- LI NK
PERLND PWATER
END MASS- LI NK

MASS- LI NK
| MPLND | WATER
END MASS- LI NK

MASS- LI NK
PERLND PWATER
END MASS- LI NK

MASS- LI NK
PERLND PWATER
END MASS- LI NK

MASS- LI NK
PERLND PWATER
END MASS- LI NK

MASS- LI NK
| MPLND | WATER
END MASS- LI NK
END MASS- LI NK

END RUN

Tamas®:sR61

# tem strg<-factor->strg <Nane> #
ENGL 1 PERLND 1
ENGL 1 I VPLND 1
ENGL 0.76 PERLND 1
ENGL 0.76 | VPLND 1

<- Menber - ><--Mul t-->Tran

<- Vol une- >

<Name> # #i<-factor->strg <Nanme> #
MEAN 11 48. 4 VDM 501
MEAN 11 48. 4 VDM 502
MEAN 11 48. 4 VDM 503
MEAN 11 48. 4 VDM 505
MEAN 11 48. 4 VDM 506
MEAN 11 48. 4 VDM 504
MEAN 11 48. 4 VDM 507
MEAN 11 48. 4 VWDM 508
<-Menber-><--Mil t--> <Tar get >
<Name> # #<-factor-> <Name>

12

SURO 0. 083333 corY

12

13

| FVWO 0. 083333 corY

13

15

SURO 0. 083333 cory

15

30

SURO PERLND

30

34

| FVWO PERLND

34

38

AGND PERLND

38

50

SURO PERLND

50

5/9/2016 6:29:19 PM

#
999 EXTNL
999 EXTNL
999 EXTNL
999 EXTNL

<Name> # #

PREC
PREC
PETI NP
PETI NP

* k% %

<Menber > Tsys Tgap Amnd ***

<Nane>
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW
FLOW

<-Gp>

I NPUT

I NPUT

I NPUT

EXTNL

EXTNL

EXTNL

EXTNL

REPL

temstrg strg***

<- Menber - >***
<Name> # #***

MVEAN

MEAN

MEAN

SURLI

I FWLI

AGNL|

SURLI
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Mitigated UCI File

RUN
GLOBAL
WMHWA nodel sinul ation
START 1948 10 01 END
RUN | NTERP OUTPUT LEVEL 3 0
RESUVE 0 RUN 1
END GLOBAL
FI LES
<File> <Un#> Cemmmmmee - Fil e Nane
<-1D>
V\DM 26 Tamar ack. wdm
MESSU 25 M t Tamar ack. MES
27 M t Tamar ack. L61
28 M t Tamar ack. L62
30 POCTamar ackl. dat
31 POCTamar ack2. dat
32 POCTamar ack3. dat
33 POCTamar ack4. dat
34 POCTamar ack5. dat
35 POCTamar ack6. dat
36 POCTamar ack?. dat
37 POCTanar ack8. dat
END FI LES
OPN SEQUENCE
I NGRP | NDELT 00: 15
PERLND 8
PERLND 17
| MPLND 2
| MPLND 4
| MPLND 6
PERLND 9
| MPLND 3
| MPLND 7
PERLND 2
PERLND 18
COPY 501
COPY 502
COoPY 503
COPY 504
COPY 505
COoPY 506
COPY 507
COPY 508
DI SPLY 1
DI SPLY 2
DI SPLY 3
DI SPLY 4
DI SPLY 5
DI SPLY 6
DI SPLY 7
DI SPLY 8
END | NGRP
END OPN SEQUENCE
DI SPLY
DI SPLY- | NFO1
#H - H<—--------- Title-----------
1 Subbasin 1
2 Subbasin 2
3 Subbasin 3
4 Subbasin 4
5 Subbasin 5
6 Subbasin 6
7 Subbasin 7
8 Subbasin 8

END DI SPLY- | NFOL

Tamas®:sR61

2009 09 30
UNIT SYSTEM

5/9/2016 6:29:19 PM

1

RPRRRRRRRE

NNNNNNNN

30
31
32
33
34
35
36
37

>***TRAN PIVL DIGL FIL1 PYR DI& FIL2 YRND

©OOWOOWOOO

Page 100



END DI SPLY
CcorY
Tl MESERI ES
# - # NPT
1 1
501 1
502 1
503 1
504 1
505 1
1
1
1
E

* k% %

506
507
508
END TI MESERI
END COPY
GENER
OPCCDE
# # OPCD ***
END OPCCDE
PARM
# #
END PARM
END CGENER
PERLND
GEN- | NFO

NN
1
1
1
1
1
1
1
1
1
S

K * % %

8 A/ B, Lawn, Mbd
17 C, Lawn, Mod
9 A/ B, Lawn, Steep
2 A/ B, Forest, Mod
18 C, Lawn, Steep
END GEN- | NFO
*** Section PWATER***

ACTIMI TY

<PLS > ***x**xkxxxx%*x Actjve Sections
SED PST

# - # ATMP SNOW PWAT
8 0
17 0
9 0
2 0
18 0
END ACTI VI TY

ocoooo
N S Y=

PRI NT- | NFO

<PLS > *kkkkkhkhkikkikkkkkkkikik*%k Prlnt_flags
# ATMP SNOW PWAT SED PST PWs PQAL MSTL PEST NI TR PHOS TRAC

# -
8 0 0 4 0
17 0 0 4 0
9 0 0 4 0
2 0 0 4 0
18 0 0 4 0
END PRI NT- | NFO
PWAT- PARML
<PLS > PWATER variable nonthly
# - # CSNO RTOP UZFG VCS
8 0 0 0 0
17 0 0 0 0
9 0 0 0 0
2 0 0 0 0
18 0 0 0 0
END PWAT- PARML
PWAT- PARM2
<PLS > PWATER i nput
# - # ***FOREST LZSN
8 0 5
Tamagacke1

[eleololole)

\[0r4

i nf o:

-->NBLKS  Unit-systens Printer
User t-series Engl Metr
in out

1 1 1 1 27 0

1 1 1 1 27 0

1 1 1 1 27 0

1 1 1 1 27 0

1 1 1 1 27 0

PWG PQAL MSTL PEST NI TR

[eleololole)
[eleololole)
[eleololole)
[eleololole)
[eleololole)
[eleololole)

[eoleololole]
[eoleololole]
[eoleololole]
[ecleololole)
[ecleololole)
[ecleololole)

paraneter val ue flags

VNN VI FW VI RC VLE | NFC
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0
0 0 0 0 0 0

Part 2 *xx

I NFI LT LSUR SLSUR

0.8 400 0.1

5/9/2016 6:29:19 PM
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* k% %
* % %
* k% %

Rk b ok O Rk Sk b ok b I R

* % %

PHOS TRAS

[ecleololole)
[ecleololole)

PIVL PYR

*kkkkkkk*k

* k% %

0 0 1 9
0 0 1 9
0 0 1 9
0 0 1 9
0 0 1 9
|_W' * k% %
0
0
0
0
0
KVARY AGNRC
0.3 0. 996
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17 0 4.5 0.03 400 0.1 0.5
9 0 5 0.8 400 0.15 0.3
2 0 5 2 400 0.1 0.3
18 0 4.5 0.03 400 0. 15 0.5
END PWAT- PARM2
PWAT- PARM3
<PLS > PWATER i nput info: Part 3 i
# -  # ***PETMAX PETM N | NFEXP | NFI LD DEEPFR BASETP
8 0 0 2 2 0 0
17 0 0 2 2 0 0
9 0 0 2 2 0 0
2 0 0 2 2 0 0
18 0 0 2 2 0 0
END PWAT- PARMB
PWAT- PARVA
<PLS > PWATER i nput info: Part 4
# - # CEPSC UZSN NSUR | NTFW I RC LZETP
8 0.1 0.5 0.25 0 0.7 0.25
17 0.1 0.25 0.25 6 0.5 0.25
9 0.1 0.5 0.25 0 0.7 0.25
2 0.2 0.5 0.35 0 0.7 0.7
18 0.1 0.15 0.25 6 0.3 0.25
END PWAT- PARMA
PWAT- STATEL
<PLS > *** |nitial conditions at start of sinulation
ran from 1990 to end of 1992 (pat 1-11-95) RUN 21 ***
# - # *** CEPS SURS uzs | FW5 LZS AGNS
8 0 0 0 0 3 1
17 0 0 0 0 2.5 1
9 0 0 0 0 3 1
2 0 0 0 0 3 1
18 0 0 0 0 2.5 1
END PWAT- STATE1
END PERLND
| MPLND
CEN- | NFO
<PLS ><------- Nanme- ------ > Unit-systens Printer ***
# - # User t-series Engl Metr ***
in out e
2 ROADS/ MOD 1 1 1 27 0
4 ROOF TOPS/ FLAT 1 1 1 27 0
6 DRI VEWAYS/ MOD 1 1 1 27 0
3 ROADS/ STEEP 1 1 1 27 0
7 DRI VEWAYS/ STEEP 1 1 1 27 0
END GEN- | NFO
*** Section | WATER***
ACTIVITY
<PLS > kkkkkhkkhkkkikkhkhkkk*k Actlve SeCtIOI']S RS Ik bk S bk O Sk SRk S S S
# - # ATMP SNOWIWAT SLD IWG I QAL  ***
2 0 0 1 0 0 0
4 0 0 1 0 0 0
6 0 0 1 0 0 0
3 0 0 1 0 0 0
7 0 0 1 0 0 0
END ACTIVITY
PRI NT- | NFO
<|LS > ****xxx*x pript-f|lags ******** plVL PYR

# ATMP SNOW | WAT SLD
0
0
0
0
0

END PRI NT- I NFO

| WG | QAL

Nwo AN
1
[ecleololole)
ABRADDMD
[ecleololole)
[ecleololole)
QOO0OO0OO0o
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| WAT- PARML
<PLS > |WATER vari able nmonthly paranmeter value flags ***

# - # CSNO RTOP VRS VNN RTLI il
2 0 0 0 0 0
4 0 0 0 0 0
6 0 0 0 0 0
3 0 0 0 0 0
7 0 0 0 0 0
END | WAT- PARML
| WAT- PARMR
<PLS > | WATER i nput info: Part 2 *Hx
# - # *** LSUR SLSUR NSUR RETSC
2 400 0. 05 0.1 0. 08
4 400 0.01 0.1 0.1
6 400 0. 05 0.1 0.08
3 400 0.1 0.1 0. 05
7 400 0.1 0.1 0. 05
END | WAT- PARM?
| WAT- PARM3
<PLS > | WATER i nput info: Part 3 i
# -  # ***PETMAX PETM N
2 0 0
4 0 0
6 0 0
3 0 0
7 0 0
END | WAT- PARM3
| WAT- STATEL
<PLS > *** |nitial conditions at start of sinulation
# - # *** RETS SURS
2 0 0
4 0 0
6 0 0
3 0 0
7 0 0
END | WAT- STATE1
END | MPLND
SCHEMATI C
<- Sour ce- > <--Area--> <-Target -> MBLK
<Nanme> # <-factor-> <Nanme> # Thl #
Subbasin 1***
PERLND 8 0. 38 CoPY 501 12
PERLND 8 0. 38 CoPY 501 13
PERLND 17 0.94 COPY 501 12
PERLND 17 0.94 CoPY 501 13
IMPLND 2 0. 35 CoPY 501 15
IMPLND 4 0.33 COPY 501 15
IMPLND 6 0.14 CoPY 501 15
Subbasin 2***
PERLND 8 0.52 COPY 502 12
PERLND 8 0.52 COPY 502 13
PERLND 17 0.32 COPY 502 12
PERLND 17 0.32 COPY 502 13
IMPLND 2 0.42 COPY 502 15
IMPLND 4 0. 25 COPY 502 15
IMPLND 6 0.11 COPY 502 15
Subbasin 3***
PERLND 9 6. 93 COPY 503 12
PERLND 9 6.93 COPY 503 13
IMPLND 3 2.24 COPY 503 15
IMPLND 4 3.43 CoOPY 503 15
| MPLND 7 1. 47 COPY 503 15
Subbasin 4***
PERLND 2 5.82 COPY 504 12
Tamagmske1 5/9/2016 6:29:19 PM
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PERLND 2
Subbasi n
PERLND 9
PERLND 9
| MPLND 3
IMPLND 4
| MPLND 7
Subbasi n
PERLND 8
PERLND 8
PERLND 7
PERLND 7
| MPLND 2
IMPLND 4
| MPLND 6
Subbasi n
PERLND 9
PERLND 9
PERLND 18
PERLND 18
IMPLND 4
| MPLND 7
Subbasi n

PERLND 9
PERLND 9
PERLND 8
PERLND 8
| MPLND 3
IMPLND 4
| MPLND 7

******Routi ng******
END SCHENATI C

PWRPOOCLOLO OOOoRE O

CooooenN oooo

504

505
505
505
505
505

506
506
506
506
506
506
506

507
507
507
507
507
507

508
508
508
508
508
508
508

<- Menber-> ***

* k% %

3+
3+

RPRRRRRRRE

<-Menber-> ***

NETWORK
<-Vol une-> <- G p> <-Menber-><--Milt-->Tran <-Target vol s> <-G p>
<Name> # <Nanme> # #<-factor->strg <Name> # # <Name>
COPY 501 QUTPUT MEAN 1 1 48.4 DI SPLY 1 | NPUT Tl MBER
COPY 502 QUTPUT MEAN 1 1 48.4 DI SPLY 2 | NPUT Tl MSER
COPY 503 QUTPUT MEAN 11 48. 4 DI SPLY 3 I NPUT Tl MSER
COPY 504 QUTPUT MEAN 1 1 48.4 DI SPLY 4 | NPUT Tl MBER
COPY 505 QUTPUT MEAN 1 1 48.4 DISPLY 5 | NPUT Tl MSER
COPY 506 OUTPUT MEAN 11 48. 4 DI SPLY 6 I NPUT Tl MSER
COPY 507 QUTPUT MEAN 1 1 48.4 DI SPLY 7 | NPUT Tl MBER
COPY 508 QUTPUT MEAN 1 1 48.4 DI SPLY 8 | NPUT Tl MSER
<- Vol une-> <- G p> <-Menber-><--Milt-->Tran <-Target vol s> <-G p>
<Name> # <Name> # #<-factor->strg <Name> # # <Name>
END NETWORK
RCHRES
GEN- | NFO
RCHRES Nare Nexits Unit Systens Printer
# - B ><---> User T-series Engl Metr LKFG

END GEN- I NFO
*** Section RCHRES***

ACTIMI TY

in out

<PLS S kxkkkkkkhkhkkkkkx ACthe SeCtI ons R b ok Rk Ok bk b S R

# - # HYFG ADFG CNFG HTFG SDFG GQFG OXFG NUFG PKFG PHFG ***

END ACTI VI TY
PRI NT- 1 NFO

<PLS S Fhkkkkkkkkkkkkkokkk

END PRI NT- I NFO

Tamas®:sR61

Prlnt_flags R I I I Sk b b b S S I S O PI VL
# - # HYDR ADCA CONS HEAT SED GQL OXRX NUTR PLNK PHCB PIVL PYR
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HYDR- PARML
RCHRES Fl ags for each HYDR Section
# -

# VC Al A2 A3 CODFVFG for each ***

FG FG FG FG possible exit *** possible
* * * * * * * * * * *

END HYDR- PARML

HYDR- PARMR
# - # FTABNO LEN DELTH STCOR
<--mm-- S<emm i e - S<emm i e - S<emm i e - S<emm i e - ><- - -
END HYDR- PARM?
HYDR-INI' T
RCHRES Initial conditions for each HYDR section
# - H xx* VOL Initial value of COLIND
***% ac-ft for each possible exit

END HYDR-I NI T

ODGTFG for each

exit
* *

Initial
for each

END RCHRES

SPEC- ACTI ONS

END SPEC- ACTI ONS

FTABLES

END FTABLES

EXT SOURCES

<-Vol une- > <Menber > SsysSgap<--Milt-->Tran <-Target vols> <-Gp
<Nane> # <Nanme> # tem strg<-factor->strg <Name> # #

VWDM 2 PREC ENGL 1 PERLND 1 999 EXTNL
VDM 2 PREC ENGL 1 I MPLND 1 999 EXTNL
VDM 1 EVAP ENGL 0.76 PERLND 1 999 EXTNL
VDM 1 EVAP ENGL 0.76 | MPLND 1 999 EXTNL

END EXT SOURCES

EXT TARCETS
<-Vol une-> <- G p> <-Menber-><--Milt-->Tran
<Name> # <Name> # #i<-factor->strg
CoPY 1 QUTPUT MEAN 1 1 48. 4
COPY 501 QUTPUT MEAN 1 1 48. 4
CcorY 2 QUTPUT MEAN 1 1 48. 4
COPY 502 QUTPUT MEAN 1 1 48. 4
CoPY 3 QUTPUT MEAN 1 1 48. 4
COPY 503 QUTPUT MEAN 1 1 48. 4
CoPY 4 QUTPUT MEAN 11 48. 4
COPY 504 QUTPUT MEAN 1 1 48. 4
CcorY 5 QUTPUT MEAN 1 1 48. 4
COPY 505 QUTPUT MEAN 1 1 48. 4
CoPY 6 OQUTPUT MEAN 1 1 48. 4
COPY 506 QUTPUT MEAN 1 1 48. 4
CoPY 7 QUTPUT MEAN 1 1 48. 4
COPY 507 QUTPUT MEAN 1 1 48. 4
CcorY 8 OQUTPUT MEAN 1 1 48. 4
COPY 508 QUTPUT MEAN 1 1 48. 4
END EXT TARGETS
MASS- LI NK
<Vol une> <-G p> <-Menber-><--Mult-->
<Name> <Name> # #<-factor->
MASS- LI NK 12
PERLND PWATER SURO 0. 083333
END MASS- LI NK 12
MASS- LI NK 13
PERLND PWATER | FVWO 0. 083333
END MASS-LINK 13
MASS- LI NK 15
| MPLND | WATER SURO 0. 083333
END MASS-LINK 15

Tamas®:sR61

<- Vol une- >

<Nanme> #
VDM 701
VDM 801
VDM 702
VDM 802
VDM 703
VDM 803
VDM 704
VDM 804
VDM 705
VDM 805
VDM 706
VDM 806
VDM 707
VDM 807
VDM 708
VDM 808
<Tar get >
<Nane>
COoPY

COPY

COoPY

5/9/2016 6:29:20 PM

* k k

FUNCT for each

possible exit
* k%

* k% %

val ue of QUTDGT
possi bl e exit

T T T L i i S S e T M

> <-Menber-> ***
<Nanme> # #
PREC

PREC

PETI NP

PETI NP

* % %

<Menber > Tsys Tgap And ***

<Name> temstrg strg***
FLOW ENGL REPL
FLOW ENGL REPL
FLOW ENGL REPL
FLOW ENGL REPL
FLOW ENGL REPL
FLOW ENGL REPL
FLOW ENGL REPL
FLOW ENGL REPL
FLOW ENGL REPL
FLOW ENGL REPL
FLOW ENGL REPL
FLOW ENGL REPL
FLOW ENGL REPL
FLOW ENGL REPL
FLOW ENGL REPL
FLOW ENGL REPL

<- G p> <- Menber->***

<Name> # #***

I NPUT MEAN

I NPUT MEAN

I NPUT MEAN
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END MASS- LI NK
END RUN
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Predeveloped HSPF Message File
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Mitigated HSPF Message File
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Disclaimer

Legal Notice

This program and accompanying documentation are provided 'as-is' without warranty of any kind. The
entire risk regarding the performance and results of this program is assumed by End User. Clear
Creek Solutions Inc. and the governmental licensee or sublicensees disclaim all warranties, either
expressed or implied, including but not limited to implied warranties of program and accompanying
documentation. In no event shall Clear Creek Solutions Inc. be liable for any damages whatsoever
(including without limitation to damages for loss of business profits, loss of business information,
business interruption, and the like) arising out of the use of, or inability to use this program even

if Clear Creek Solutions Inc. or their authorized representatives have been advised of the
possibility of such damages. Software Copyright © by : Clear Creek Solutions, Inc. 2005-2016; All
Rights Reserved.

Clear Creek Solutions, Inc.
6200 Capitol Blvd. Ste F
Olympia, WA. 98501

Toll Free 1(866)943-0304
Local (360)943-0304

www.clearcreeksolutions.com
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www.clearcreeksolutions.com

EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022)

Tamarack Basin - Existing Condition 2-year flows

* * * *

NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,
not just on results from each reporting time step.

Analysis Options
KhkAAAAAAAAkAAAAik

Flow Units ............... CFS
Process Models:
Rainfall/Runoff ..._...... YES
Snowmelt ... _ ... ._...... NO
Groundwater ............ NO
Flow Routing ........... YES
Ponding Allowed ........ NO
Water Quality .......... NO
Flow Routing Method ...... DYNWAVE
Starting Date ............ MAR-16-2016 00:00:00
Ending Date .............. MAR-17-2016 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Routing Time Step ........ 5.00 sec

E R R e S

Element Count
ECR S S e e

Number of rain gages ...... 1
Number of subcatchments ... O
Number of nodes ........... 35
Number of links ........... 36
Number of pollutants ...... 0
Number of land uses ....... 0

Raingage Summary

Data Recording
Name Data Source Type Interval
Design 2-year INTENSITY 15 min.
B R R
Node Summary
R R R
Invert Max . Ponded External
Name Type Elev. Depth Area Inflow
AO1_UNK JUNCTION 239.24 5.00 5000.0
AO2_CB JUNCTION 244 .01 4.05 5000.0
A03_CB JUNCTION 253.10 4.15 5000.0
AO4_CB JUNCTION 253.52 4.18 5000.0
AO5_CB JUNCTION 253.64 7.01 5000.0
AO6_CB JUNCTION 292.11 11.18 5000.0
BO1_MH JUNCTION 37.39 8.44 0.0
BO2_CUL JUNCTION 42 .64 5.00 5000.0
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BO3_CUL
BO4_MH
BO5_MH
BO6_CB
BO7_CB
BO8_CB
BO9_MH
B10_MH_a
B10_MH_b
B11_MH
B12_CB
B13_CUL
B14_CUL
B15_CUL
B16_CUL
B17_CB
B18_CUL
C02_CB
C03_CB
C04_CB
CO5_CB
C06_CB
D02_CHAN
DO3_CHAN
STO_1_ORIFICE
DO1_CHAN
STORAGE_1

R R SR R o o e e o

Link Summary

RO SR SR o R S e

Name

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL

STORAGE

From Node

To Node

53.47
54.00
56.60
61.90
75.81
82.20
89.30
91.09
91.09
91.91
107.91
97 .57
101.21
102.54
108.82
109.12
109.31
67.80
88.95
90.95
96.92
105.33
33.07
34.94
113.60
31.76
113.60

5.00
6.60
5.80
5.00
4.20
5.00
8.60
9.10
9.10
10.10
5.76
5.00
5.00
5.00
5.00
2.25
5.00
4.40
2.63
2.90
3.40
1.90
4.00
4_.00
9.00
4_.00
7.00

5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

Length

Yes

Yes

Yes

Yes

Yes

Yes

Yes

%Slope Roughness

AO1_UNK_B13_CUL
AO2_CB_A01_UNK
AO3_CB_A02_CB
AO4_CB_A03_CB
AO5_CB_A04_CB
AO6_CB_AO5_CB
BO1_MH_DO3_CHAN
BO2_CUL_BO1_MH
BO3_CUL_B02_CUL
BO4_MH_BO3_CUL
BO5_MH_BO4_MH
BO6_CB_B05_MH
BO7_CB_B06_CB
BO8_CB_BO7_CB
BO9_MH_BOS_CB
B10_MH_b_B09_MH
B11_MH_B10_MH_a
B12_CB_B11_MH
B13_CUL_BO9_MH
B14_CUL_B13_CUL
B15_CUL_B14_CUL
B16_CUL_B15_CUL
B17_CB_B16_CUL
B18_CUL_B17_CB
C02_CB_B05_MH
C03_CB_C02_CB
C04_CB_C03_CB
CO5_CB_C04_CB
C06_CB_CO05_CB

AO1_UNK
AO2_CB
AO3_CB
AO4_CB
AO5_CB
AO6_CB
BO1_MH
B0O2_CUL
BO3_CUL
BO4_MH
BO5_MH
BO6_CB
BO7_CB
BO8_CB
BO9_MH
B10_MH_b
B11_MH
B12_CB
B13_CUL
B14_CUL
B15_CUL
B16_CUL
B17_CB
B18_CUL
C02_CB
C03_CB
C04_CB
CO5_CB
CO06_CB

DO2_CHAN_DO1_CHANDOZ2_CHAN
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B13_CUL
AO1_UNK
AO2_CB
AO3_CB
AO4_CB
AO5_CB
DO3_CHAN
BO1_MH
BO2_CUL
BO3_CUL
BO4_MH
BO5_MH
BO6_CB
BO7_CB
BO8_CB
BO9_MH
B10_MH_a
B11_MH
BO9_MH
B13_CUL
B14_CUL
B15_CUL
B16_CUL
B17_CB
BO5_MH
C02_CB
C03_CB
C04_CB
CO5_CB
DO1_CHA

N

CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT

56.

2

13.5773 0.1000
14.1462 0.0130
13.8744 0.0130
0.7169 0.0130
0.4794 0.0130
29.1111 0.0130
2.3375 0.0450
5.8066 0.0130
30.4221 0.1000
0.9957 0.0130
5.5100 0.0130
11.5762 0.0130
13.5437 0.0130
7.3191 0.0130
10.6616 0.0130
1.2551 0.0240
0.4805 0.0240
8.6232 0.0240
8.8326 0.0130
7.7747 0.0300
6.8351 0.0130
8.1960 0.0300
4.8875 0.0130
3.0701 0.0130
8.3368 0.0240
13.0041 0.0240
8.3244 0.0240
8.5667 0.0240
11.3550 0.0240
2.3333 0.0450



DO3_CHAN_DO2_CHANDO3_CHAN DO2_CHAN CONDUIT 80.2 2.3335 0.0450

STO_1_ORIFICE_B17 _CBSTO_1 ORIFICE B17_CB CONDUIT 17.1  27.1186 0.0130
OR1 STORAGE_1 STO_1 ORIFICE  ORIFICE
OR1_RISER STORAGE_1 STO_1_ORIFICE  ORIFICE
OR2 B10_MH_a B10_MH_b ORIFICE
OR2_RISER B10_MH_a B10_MH_b ORIFICE

R R ok S S R Sk e ok S o o e ok e

Cross Section Summary

Rk ok o S S R Sk e o o S o o S Sk

Full Full Hyd. Max . No. of Full
Conduit Shape Depth Area Rad. Width Barrels Flow
AO1_UNK_B13 CUL TRAPEZOIDAL 2.00 8.00 1.04 6.00 1 45.10
AO02_CB_AO01_UNK CIRCULAR 0.67 0.35 0.17 0.67 1 4_55
AO3_CB_A02_CB CIRCULAR 0.67 0.35 0.17 0.67 1 4_.50
AO4_CB_A03_CB CIRCULAR 0.67 0.35 0.17 0.67 1 1.02
AO5_CB_A04_CB CIRCULAR 0.67 0.35 0.17 0.67 1 0.84
AO6_CB_A0O5_CB CIRCULAR 0.67 0.35 0.17 0.67 1 6.52
BO1_MH_DO3_CHAN TRAPEZOIDAL 4.00 60.00 2.12 27.00 1 499 .96
BO2_CUL_BO1_MH CIRCULAR 3.00 7.07 0.75 3.00 1 160.72
BO3_CUL_B0O2_CUL TRAPEZOIDAL 4.00 44 .00 2.11 19.00 1 592 .60
BO4_MH_BO03_CUL CIRCULAR 2.00 3.14 0.50 2.00 1 22.57
BO5_MH_B04_MH CIRCULAR 1.50 1.77 0.38 1.50 1 24.66
BO6_CB_BO0O5_MH CIRCULAR 1.50 1.77 0.38 1.50 1 35.74
BO7_CB_B06_CB CIRCULAR 1.50 1.77 0.38 1.50 1 38.66
BO8_CB_BO0O7_CB CIRCULAR 1.50 1.77 0.38 1.50 1 28.42
BO9_MH_BO08_CB CIRCULAR 1.50 1.77 0.38 1.50 1 34.30
B10_MH_b_B09_MH CIRCULAR 1.50 1.77 0.38 1.50 1 6.37
B11 MH_B10 MH_a CIRCULAR 6.00 28.27 1.50 6.00 1 159.01
B12_CB_B11_MH CIRCULAR 1.00 0.79 0.25 1.00 1 5.67
B13_CUL_B09_MH CIRCULAR 1.00 0.79 0.25 1.00 1 10.59
B14 CUL_B13 CUL TRAPEZOIDAL 2.00 8.00 1.04 6.00 1 113.77
B15 CUL_B14 CUL CIRCULAR 1.00 0.79 0.25 1.00 1 9.31
B16_CUL_B15 CUL TRAPEZOIDAL 2.00 8.00 1.04 6.00 1 116.81
B17_CB_B16_CUL CIRCULAR 1.00 0.79 0.25 1.00 1 7.88
B18_CUL_B17_CB CIRCULAR 1.00 0.79 0.25 1.00 1 6.24
C02_CB_B0O5_MH CIRCULAR 1.00 0.79 0.25 1.00 1 5.57
C03_CB_C02_CB CIRCULAR 1.00 0.79 0.25 1.00 1 6.96
C04_CB_C03_CB CIRCULAR 1.00 0.79 0.25 1.00 1 5.57
C05_CB_C04_CB CIRCULAR 1.00 0.79 0.25 1.00 1 5.65
C06_CB_C05_CB CIRCULAR 1.00 0.79 0.25 1.00 1 6.50
DO2_CHAN_DO1_CHAN TRAPEZOIDAL 4.00 60.00 2.12 27.00 1 499 .50
DO3_CHAN_DO2_CHAN TRAPEZOIDAL 4.00 60.00 2.12 27.00 1 499.52
STO_1 ORIFICE_B17_CB CIRCULAR 1.00 0.79 0.25 1.00 1 18.55
Flow Routing Continuity acre-feet 1076 gal
Khhkhkhrhkkrhhkhihdkhihkdrhkrixx  _________ o ____
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.000 0.000
Groundwater Inflow ....... 0.000 0.000
RDIN Inflow .............. 0.000 0.000
External Inflow .......... 13.270 4.324
External Outflow ......... 13.094 4.267
Internal Outflow ......... 0.000 0.000
Storage Losses ........... 0.000 0.000
Initial Stored Volume .... 0.000 0.000
Final Stored Volume ...... 0.158 0.051
Continuity Error (%) ..... 0.134
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* * * * *

Highest Continuity Errors

Node B10 MH_a (1.42%)
Node B11_MH (1.31%)

R SRR R S o S S Sk e S S S R S S R R R R S o

Time-Step Critical Elements

SRR R S o S S Sk e S S S S S S R R R Sk Sk S o

Link B17 CB_B16_CUL (99.99%)

Highest Flow Instability Indexes

AEXAAXAAAXAAAXAAAXXAAAXAXAAAAXAAAXA XXX

All links are stable.

Routing Time Step Summary

Minimum Time Step : 0.50 sec
Average Time Step : 0.50 sec
Maximum Time Step : 2.82 sec
Percent in Steady State : 0.00
Average lterations per Step : 2.00

*

Node Depth Summary

Average Maximum Maximum Time of Max

Depth Depth HGL Occurrence
Node Type Feet Feet Feet days hr:min
AO1_UNK JUNCTION 0.00 0.00 239.24 0 00:00
A02_CB JUNCTION 0.00 0.00 244 .01 0 00:00
A03_CB JUNCTION 0.00 0.00 253.10 0 00:00
A04_CB JUNCTION 0.00 0.00 253.52 0 00:00
A05_CB JUNCTION 0.00 0.00 253.64 0 00:00
AO06_CB JUNCTION 0.00 0.00 292.11 0 00:00
BO1_MH JUNCTION 0.53 0.54 37.93 0 06:12
BO2_CUL JUNCTION 0.42 0.42 43.06 0 06:27
BO3_CUL JUNCTION 0.44 0.44 53.91 0 06:49
BO4_MH JUNCTION 0.74 0.75 54.75 0 06:11
BO5_MH JUNCTION 0.51 0.52 57.12 0 06:22
BO6_CB JUNCTION 0.41 0.42 62.32 0 06:25
BO7_CB JUNCTION 0.40 0.40 76.21 0 06:16
BO8_CB JUNCTION 0.46 0.47 82.67 0 06:25
BO9_MH JUNCTION 0.42 0.42 89.72 0 06:11
B10_MH_a JUNCTION 7.22 7.34 98.43 0 01:21
B10_MH_b JUNCTION 0.63 0.64 91.73 0 01:34
B11_MH JUNCTION 6.40 6.52 98.43 0 01:00
B12_CB JUNCTION 0.45 0.45 108.36 0 00:09
B13_CUL JUNCTION 0.37 0.37 97.94 0 06:10
B14_CUL JUNCTION 0.26 0.28 101.49 0 00:01
B15_CUL JUNCTION 0.41 0.41 102.95 0 06:09
B16_CUL JUNCTION 0.26 0.26 109.08 0 06:09
B17_CB JUNCTION 0.43 0.43 109.55 0 06:10
B18_CUL JUNCTION 0.43 0.46 109.77 0 00:00
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C02_CB JUNCTION 0.35 0.35 68.15 0 00:26
C03_CB JUNCT ION 0.13 0.14 89.09 0 00:10
C04_CB JUNCTION 0.15 0.16 91.11 0 00:01
C05_CB JUNCTION 0.15 0.15 97.07 0 00:08
C06_CB JUNCTION 0.14 0.14 105.47 0 00:08
D0O2_CHAN JUNCTION 0.56 0.56 33.63 0 06:31
D0O3_CHAN JUNCTION 0.53 0.54 35.48 0 06:14
STO_1 ORIFICE JUNCTION 0.12 0.12 113.72 0 06:08
DO1_CHAN OUTFALL 0.45 0.46 32.22 0 06:14
STORAGE_1 STORAGE 0.61 0.61 114.21 0 06:10
Node Inflow Summary
Maximum Maximum Lateral Total
Lateral Total Time of Max Inflow Inflow
Inflow Inflow Occurrence Volume Volume
Node Type CFS CFS days hr:min 1076 gal 1076 gal
AO1_UNK JUNCTION 0.00 0.00 0 00:00 0.000 0.000
A0O2_CB JUNCTION 0.00 0.00 0 00:00 0.000 0.000
AO3_CB JUNCTION 0.00 0.00 0 00:00 0.000 0.000
A04_CB JUNCTION 0.00 0.00 0 00:00 0.000 0.000
AO5_CB JUNCTION 0.00 0.00 0 00:00 0.000 0.000
AO6_CB JUNCTION 0.00 0.00 0 00:00 0.000 0.000
BO1_MH JUNCTION 0.00 6.69 0 06:27 0.000 4.271
B0O2_CUL JUNCTION 0.00 6.69 0 06:11 0.000 4.271
BO3_CUL JUNCTION 0.00 6.69 0 06:11 0.000 4.272
BO4_MH JUNCTION 0.42 6.69 0 05:58 0.269 4.272
BO5_MH JUNCTION 0.00 6.27 0 06:11 0.000 4.003
BO6_CB JUNCTION 0.00 6.00 0 06:11 0.000 3.828
BO7_CB JUNCTION 0.00 6.00 0 06:25 0.000 3.828
B0O8 CB JUNCTION 0.00 6.00 0 05:56 0.000 3.828
BO9_MH JUNCTION 0.59 6.00 0 06:11 0.384 3.829
B10 _MH_a JUNCTION 0.00 3.13 0 00:49 0.000 1.517
B10_MH_b JUNCTION 0.00 2.38 0 01:21 0.000 1.495
B11 MH JUNCTION 0.00 2.38 0 00:19 0.000 1.537
B12_CB JUNCTION 2.38 2.38 0 00:00 1.537 1.537
B13_CUL JUNCTION 0.05 3.03 0 06:00 0.033 1.953
B14 CUL JUNCTION 0.00 2.98 0 06:15 0.000 1.920
B15 CUL JUNCTION 0.00 2.98 0 06:08 0.000 1.920
B16_CUL JUNCTION 0.00 2.98 0 05:57 0.000 1.921
B17_CB JUNCTION 0.00 2.98 0 06:06 0.000 1.921
B18 CUL JUNCTION 2.40 2.40 0 00:00 1.553 1.553
C02_CB JUNCTION 0.00 0.27 0 00:10 0.000 0.176
C03_CB JUNCTION 0.00 0.27 0 00:02 0.000 0.176
C04_CB JUNCTION 0.00 0.27 0 00:08 0.000 0.176
C05_CB JUNCTION 0.00 0.27 0 00:08 0.000 0.176
C06_CB JUNCTION 0.27 0.27 0 00:00 0.176 0.176
D0O2_CHAN JUNCTION 0.00 6.69 0 06:14 0.000 4.268
DO3_CHAN JUNCTION 0.00 6.69 0 06:12 0.000 4.270
STO_1 ORIFICE JUNCTION 0.00 0.57 0 06:10 0.000 0.368
DO1_CHAN OUTFALL 0.00 6.69 0 06:14 0.000 4.267
STORAGE_1 STORAGE 0.57 0.57 0 00:00 0.370 0.370

RSk o o o S S R S S Sk e o S S R e e

Node Surcharge Summary

Rk o S S R S o S S R S S o R S

Surcharging occurs when water rises above the top of the highest conduit.
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Min. Depth
Below Rim
Feet

B11_MH JUNCTION

R R ok S S R Sk e ok S o o e ok e

Node Flooding Summary

Rk ok o S S R Sk e o o S o o S Sk

No nodes were flooded.

RSk o o S S R S o S S R SR S R S

Storage Volume Summary

Rk ok o o S S R S o S S R SR S R S

Time of Max
Occurrence
days hr:min

Maximum
Outflow
CFS

Average
Volume
Storage Unit 1000 ft3
STORAGE_1 0.355

R o S S R S e o o S o S S SRk o o

Outfall Loading Summary

*hkkk R R =k e S

um
cl
ec

Flow

Freq
Outfall Node Pcnt
DO1_CHAN 99.83
System 99.83
Link Flow Summary
Link Type
AO1_UNK_B13_CUL CONDUIT
A02_CB_A01_UNK CONDUIT
AO03_CB_A02_CB CONDUIT
AO4_CB_A03_CB CONDUIT
AO5_CB_A04_CB CONDUIT
A06_CB_A05_CB CONDUIT
BO1_MH_DO3_CHAN CONDUIT
BO2_CUL_BO1_MH CONDUIT
BO3_CUL_B0O2_CUL CONDUIT
BO4_MH_BO03_CUL CONDUIT
BO5_MH_BO4_MH CONDUIT
BO6_CB_BO5_MH CONDUIT
BO7_CB_B0O6_CB CONDUIT
B0O8_CB_BO0O7_CB CONDUIT

SB-261

Max. Height

Hours Above Crown

Surcharged Feet

23.20 0.522
Avg E&I Maximum
Pcnt Pcnt Volume
Full Loss 1000 ft3
7 0 0.357
Avg. Max . Total
Flow Flow Volume
CFS CFS 1076 gal
6.61 6.69 4.267
6.61 6.69 4.267
Maximum Time of Max Maxim
|Flow]| Occurrence |velo
CFS days hr:min ft/s
0.00 0 00:00 0.
0.00 0 00:00 0.
0.00 0 00:00 0.
0.00 0 00:00 0.
0.00 0 00:00 0.
0.00 0 00:00 0.
6.69 0 06:12 2.
6.69 0 06:27 11.
6.69 0 06:11 4.
6.69 0 06:11 8.
6.27 0 05:58 8.
6.00 0 06:11 12
6.00 0 06:11 15
6.00 0 06:25 12

[eNeoNoolooNolooNooNoNoNe]

[eNeoNoNolooNoloNoNoNoNoNoNe]



BO9_MH_BO8_CB CONDUIT 6.00 0 05:56 13.60 0.17 0.30
B10_MH_b_B09_MH CONDUIT 2.38 0 01:33 3.50 0.37 0.41
B11_MH_B10_MH_a CONDUIT 3.13 0 00:49 2.71 0.02 1.00
B12_CB_B11_MH CONDUIT 2.38 0 00:19 6.89 0.42 0.73
B13_CUL_B0O9_MH CONDUIT 3.03 0 06:11 11.62 0.29 0.37
B14_CUL_B13_CUL CONDUIT 2.98 0 06:00 7.13 0.03 0.16
B15_CUL_B14_CUL CONDUIT 2.98 0 06:15 12.91 0.32 0.33
B16_CUL_B15_CUL CONDUIT 2.98 0 06:08 5.20 0.03 0.17
B17_CB_B16_CUL CONDUIT 2.98 0 05:57 17.04 0.38 0.34
B18_CUL_B17_CB CONDUIT 2.61 0 00:00 9.46 0.42 0.43
C02_CB_BO0O5_MH CONDUIT 0.27 0 00:26 2.04 0.05 0.33
C03_CB_C02_CB CONDUIT 0.27 0 00:10 4.20 0.04 0.14
C04_CB_C03_CB CONDUIT 0.27 0 00:02 4.92 0.05 0.14
CO5_CB_C04_CB CONDUIT 0.27 0 00:08 3.71 0.05 0.15
CO6_CB_C05_CB CONDUIT 0.27 0 00:08 4.09 0.04 0.14
DO2_CHAN_DO1_CHAN CONDUIT 6.69 0O 06:14 2.90 0.01 0.13
DO3_CHAN_DO2_CHAN CONDUIT 6.69 0O 06:14 2.61 0.01 0.14
STO_1_ORIFICE_B17_CB CONDUIT 0.57 0 06:06 3.29 0.03 0.27

OR1 ORIFICE 0.57 0 06:10 1.00

OR1_RISER ORIFICE 0.00 0 00:00 0.00

OR2 ORIFICE 0.74 0 00:50 1.00

OR2_RISER ORIFICE 1.64 0 01:21 0.35

Flow Classification Summary

Adjusted -—- Fraction of Time in Flow Class ---—- Avg. Avg.
/Actual Up Down Sub Sup Up Down Froude Flow

Conduit Length Dry Dry Dry Crit Crit Crit Crit Number Change
AO1_UNK_B13_CUL 1.00 0.00 1.00 0.00 0.00 0.00 0.00 O0.00 0.00 0.0000
A02_CB_A01_UNK 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
AO03_CB_A02_CB 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
A04_CB_A03_CB 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
AO5_CB_A04_CB 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
A06_CB_A05_CB 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
BO1_MH_DO3_CHAN 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.75 0.0000
BO2_CUL_BO1_MH 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 3.69 0.0000
BO3_CUL_BO2_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.19 0.0000
BO4_MH_BO3_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 2.30 0.0000
BO5_MH_B0O4_MH 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 2.26  0.0000
BO6_CB_BO5_MH 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 3.89 0.0000
BO7_CB_B06_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 5.04 0.0000
BO8_CB_B0O7_CB 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 3.85 0.0000
B0O9_MH_BO08_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 4.23 0.0000
B10_MH_b_B09_MH 1.00 0.00 0.00 0.00 0.03 0.00 0.00 0.97 0.90 0.0000
B11_MH_B10_MH_a 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.0000
B12_CB_B11_MH 1.00 0.00 0.00 0.00 0.98 0.00 0.00 O0.01 0.85 0.0000
B13_CUL_B09_MH 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 3.94  0.0000
B14_CUL_B13_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.37 0.0000
B15_CUL_B14_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 4.60 0.0000
B16_CUL_B15_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.25 0.0000
B17_CB_B16_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 4.40 0.0000
B18_CUL_B17_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 2.32 0.0000
C02_CB_BO0O5_MH 1.00 0.00 0.00 0.00 1.00 0.00 0.00 O0.00 0.43 0.0000
C03_CB_C02_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 2.23 0.0000
C04_CB_C03_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 2.18 0.0000
CO5_CB_C04_CB 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 2.03 0.0000
CO6_CB_CO05_CB 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 2.33 0.0000
DO2_CHAN_DO1_CHAN 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.83 0.0000
DO3_CHAN_DO2_CHAN 1.00 0.00 0.00 0.00 1.00 0.00 0.00 O0.00 0.72 0.0000
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STO_1_ORIFICE_B17_CB 1.00 0.00 0.00 0.00 0.01 0.99 0.00 0.00 1.30 0.0000

* * * * *

Conduit Surcharge Summary

Hours Hours
————————— Hours Full --————-—- Above Full Capacity

Conduit Both Ends Upstream Dnstream Normal Flow Limited
B11_MH_B10_MH_a 23.20 23.20 23.20 0.01 0.01

Analysis begun on: Mon May 09 18:10:57 2016
Analysis ended on: Mon May 09 18:11:04 2016
Total elapsed time: 00:00:07
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EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022)

Tamarack Basin - Existing Condition 100-year flows

* * * *

NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,
not just on results from each reporting time step.

Analysis Options
KhkAAAAAAAAkAAAAik

Flow Units ............... CFS
Process Models:
Rainfall/Runoff ..._...... YES
Snowmelt ... _ ... ._...... NO
Groundwater ............ NO
Flow Routing ........... YES
Ponding Allowed ........ NO
Water Quality .......... NO
Flow Routing Method ...... DYNWAVE
Starting Date ............ MAR-16-2016 00:00:00
Ending Date .............. MAR-17-2016 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Routing Time Step ........ 5.00 sec

E R R e S

Element Count
ECR S S e e

Number of rain gages ...... 1
Number of subcatchments ... O
Number of nodes ........... 35
Number of links ........... 36
Number of pollutants ...... 0
Number of land uses ....... 0

Raingage Summary

Data Recording
Name Data Source Type Interval
Design 100-year INTENSITY 15 min.
B R R
Node Summary
R R R
Invert Max . Ponded External
Name Type Elev. Depth Area Inflow
AO1_UNK JUNCTION 239.24 5.00 5000.0
AO2_CB JUNCTION 244 .01 4.05 5000.0
A03_CB JUNCTION 253.10 4.15 5000.0
AO4_CB JUNCTION 253.52 4.18 5000.0
AO5_CB JUNCTION 253.64 7.01 5000.0
AO6_CB JUNCTION 292.11 11.18 5000.0
BO1_MH JUNCTION 37.39 8.44 0.0
BO2_CUL JUNCTION 42 .64 5.00 5000.0
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BO3_CUL
BO4_MH
BO5_MH
BO6_CB
BO7_CB
BO8_CB
BO9_MH
B10_MH_a
B10_MH_b
B11_MH
B12_CB
B13_CUL
B14_CUL
B15_CUL
B16_CUL
B17_CB
B18_CUL
C02_CB
C03_CB
C04_CB
CO5_CB
C06_CB
D02_CHAN
DO3_CHAN
STO_1_ORIFICE
DO1_CHAN
STORAGE_1

R R SR R o o e e o

Link Summary

RO SR SR o R S e

Name

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL

STORAGE

From Node

To Node

53.47
54.00
56.60
61.90
75.81
82.20
89.30
91.09
91.09
91.91
107.91
97 .57
101.21
102.54
108.82
109.12
109.31
67.80
88.95
90.95
96.92
105.33
33.07
34.94
113.60
31.76
113.60

5.00
6.60
5.80
5.00
4.20
5.00
8.60
9.10
9.10
10.10
5.76
5.00
5.00
5.00
5.00
2.25
5.00
4.40
2.63
2.90
3.40
1.90
4.00
4_.00
9.00
4_.00
7.00

5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

Length

Yes

Yes

Yes

Yes

Yes

Yes

Yes

%Slope Roughness

AO1_UNK_B13_CUL
AO2_CB_A01_UNK
AO3_CB_A02_CB
AO4_CB_A03_CB
AO5_CB_A04_CB
AO6_CB_AO5_CB
BO1_MH_DO3_CHAN
BO2_CUL_BO1_MH
BO3_CUL_B02_CUL
BO4_MH_BO3_CUL
BO5_MH_BO4_MH
BO6_CB_B05_MH
BO7_CB_B06_CB
BO8_CB_BO7_CB
BO9_MH_BOS_CB
B10_MH_b_B09_MH
B11_MH_B10_MH_a
B12_CB_B11_MH
B13_CUL_BO9_MH
B14_CUL_B13_CUL
B15_CUL_B14_CUL
B16_CUL_B15_CUL
B17_CB_B16_CUL
B18_CUL_B17_CB
C02_CB_B05_MH
C03_CB_C02_CB
C04_CB_C03_CB
CO5_CB_C04_CB
C06_CB_CO05_CB

AO1_UNK
AO2_CB
AO3_CB
AO4_CB
AO5_CB
AO6_CB
BO1_MH
B0O2_CUL
BO3_CUL
BO4_MH
BO5_MH
BO6_CB
BO7_CB
BO8_CB
BO9_MH
B10_MH_b
B11_MH
B12_CB
B13_CUL
B14_CUL
B15_CUL
B16_CUL
B17_CB
B18_CUL
C02_CB
C03_CB
C04_CB
CO5_CB
CO06_CB

DO2_CHAN_DO1_CHANDOZ2_CHAN
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B13_CUL
AO1_UNK
AO2_CB
AO3_CB
AO4_CB
AO5_CB
DO3_CHAN
BO1_MH
BO2_CUL
BO3_CUL
BO4_MH
BO5_MH
BO6_CB
BO7_CB
BO8_CB
BO9_MH
B10_MH_a
B11_MH
BO9_MH
B13_CUL
B14_CUL
B15_CUL
B16_CUL
B17_CB
BO5_MH
C02_CB
C03_CB
C04_CB
CO5_CB
DO1_CHA

N

CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT

56.

2

13.5773 0.1000
14.1462 0.0130
13.8744 0.0130
0.7169 0.0130
0.4794 0.0130
29.1111 0.0130
2.3375 0.0450
5.8066 0.0130
30.4221 0.1000
0.9957 0.0130
5.5100 0.0130
11.5762 0.0130
13.5437 0.0130
7.3191 0.0130
10.6616 0.0130
1.2551 0.0240
0.4805 0.0240
8.6232 0.0240
8.8326 0.0130
7.7747 0.0300
6.8351 0.0130
8.1960 0.0300
4.8875 0.0130
3.0701 0.0130
8.3368 0.0240
13.0041 0.0240
8.3244 0.0240
8.5667 0.0240
11.3550 0.0240
2.3333 0.0450



DO3_CHAN_DO2_CHANDO3_CHAN DO2_CHAN CONDUIT 80.2 2.3335 0.0450

STO_1_ORIFICE_B17 _CBSTO_1 ORIFICE B17_CB CONDUIT 17.1  27.1186 0.0130
OR1 STORAGE_1 STO_1 ORIFICE  ORIFICE
OR1_RISER STORAGE_1 STO_1_ORIFICE  ORIFICE
OR2 B10_MH_a B10_MH_b ORIFICE
OR2_RISER B10_MH_a B10_MH_b ORIFICE

R R ok S S R Sk e ok S o o e ok e

Cross Section Summary

Rk ok o S S R Sk e o o S o o S Sk

Full Full Hyd. Max . No. of Full
Conduit Shape Depth Area Rad. Width Barrels Flow
AO1_UNK_B13 CUL TRAPEZOIDAL 2.00 8.00 1.04 6.00 1 45.10
AO02_CB_AO01_UNK CIRCULAR 0.67 0.35 0.17 0.67 1 4_55
AO3_CB_A02_CB CIRCULAR 0.67 0.35 0.17 0.67 1 4_.50
AO4_CB_A03_CB CIRCULAR 0.67 0.35 0.17 0.67 1 1.02
AO5_CB_A04_CB CIRCULAR 0.67 0.35 0.17 0.67 1 0.84
AO6_CB_A0O5_CB CIRCULAR 0.67 0.35 0.17 0.67 1 6.52
BO1_MH_DO3_CHAN TRAPEZOIDAL 4.00 60.00 2.12 27.00 1 499 .96
BO2_CUL_BO1_MH CIRCULAR 3.00 7.07 0.75 3.00 1 160.72
BO3_CUL_B0O2_CUL TRAPEZOIDAL 4.00 44 .00 2.11 19.00 1 592 .60
BO4_MH_BO03_CUL CIRCULAR 2.00 3.14 0.50 2.00 1 22.57
BO5_MH_B04_MH CIRCULAR 1.50 1.77 0.38 1.50 1 24.66
BO6_CB_BO0O5_MH CIRCULAR 1.50 1.77 0.38 1.50 1 35.74
BO7_CB_B06_CB CIRCULAR 1.50 1.77 0.38 1.50 1 38.66
BO8_CB_BO0O7_CB CIRCULAR 1.50 1.77 0.38 1.50 1 28.42
BO9_MH_BO08_CB CIRCULAR 1.50 1.77 0.38 1.50 1 34.30
B10_MH_b_B09_MH CIRCULAR 1.50 1.77 0.38 1.50 1 6.37
B11 MH_B10 MH_a CIRCULAR 6.00 28.27 1.50 6.00 1 159.01
B12_CB_B11_MH CIRCULAR 1.00 0.79 0.25 1.00 1 5.67
B13_CUL_B09_MH CIRCULAR 1.00 0.79 0.25 1.00 1 10.59
B14 CUL_B13 CUL TRAPEZOIDAL 2.00 8.00 1.04 6.00 1 113.77
B15 CUL_B14 CUL CIRCULAR 1.00 0.79 0.25 1.00 1 9.31
B16_CUL_B15 CUL TRAPEZOIDAL 2.00 8.00 1.04 6.00 1 116.81
B17_CB_B16_CUL CIRCULAR 1.00 0.79 0.25 1.00 1 7.88
B18_CUL_B17_CB CIRCULAR 1.00 0.79 0.25 1.00 1 6.24
C02_CB_B0O5_MH CIRCULAR 1.00 0.79 0.25 1.00 1 5.57
C03_CB_C02_CB CIRCULAR 1.00 0.79 0.25 1.00 1 6.96
C04_CB_C03_CB CIRCULAR 1.00 0.79 0.25 1.00 1 5.57
C05_CB_C04_CB CIRCULAR 1.00 0.79 0.25 1.00 1 5.65
C06_CB_C05_CB CIRCULAR 1.00 0.79 0.25 1.00 1 6.50
DO2_CHAN_DO1_CHAN TRAPEZOIDAL 4.00 60.00 2.12 27.00 1 499 .50
DO3_CHAN_DO2_CHAN TRAPEZOIDAL 4.00 60.00 2.12 27.00 1 499.52
STO_1 ORIFICE_B17_CB CIRCULAR 1.00 0.79 0.25 1.00 1 18.55
Flow Routing Continuity acre-feet 1076 gal
Khhkhkhrhkkrhhkhihdkhihkdrhkrixx  _________ o ____
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.000 0.000
Groundwater Inflow ....... 0.000 0.000
RDIN Inflow .............. 0.000 0.000
External Inflow .......... 35.108 11.440
External Outflow ......... 34.868 11.362
Internal Outflow ......... 0.000 0.000
Storage Losses ........... 0.000 0.000
Initial Stored Volume .... 0.000 0.000
Final Stored Volume ...... 0.220 0.072
Continuity Error (%) ..... 0.057
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* * * * * *

Time-Step Critical Elements

*

Link B17_CB_B16_CUL (99.99%)

Highest Flow Instability Indexes

All links are stable.

R o o S Sk R S e o S S S R S S R R S R R ok

Routing Time Step Summary

R S S o Sk S R Sk e o R S S R S S R R SRR R o

Minimum Time Step : 0.50 sec
Average Time Step : 0.50 sec
Maximum Time Step : 1.18 sec
Percent in Steady State : 0.00
Average lterations per Step : 2.00

Kk kkk *xhkhkk

Node Depth Summary

* Kk *xk

Average Maximum Maximum Time of Max

Depth Depth HGL Occurrence
Node Type Feet Feet Feet days hr:min
AO1_UNK JUNCTION 0.00 0.00 239.24 0 00:00
A02_CB JUNCTION 0.00 0.00 244 .01 0 00:00
A03_CB JUNCTION 0.00 0.00 253.10 0 00:00
A04_CB JUNCTION 0.00 0.00 253.52 0 00:00
AO5_CB JUNCTION 0.00 0.00 253.64 0 00:00
A06_CB JUNCTION 0.00 0.00 292.11 0 00:00
BO1_MH JUNCTION 0.88 0.89 38.28 0 14:27
B0O2_CUL JUNCTION 0.67 0.67 43.31 0 14:50
BO3_CUL JUNCTION 0.76 0.76 54.23 0 14:25
BO4_MH JUNCTION 1.33 1.33 55.33 0 14:25
BO5_MH JUNCTION 0.90 0.90 57.50 0 15:23
BO6_CB JUNCTION 0.70 0.70 62.60 0 14:44
BO7_CB JUNCTION 0.67 0.67 76.48 0 14:35
BO8_CB JUNCTION 0.80 0.80 83.00 0 14:36
BO9_MH JUNCTION 0.71 0.72 90.02 0 14:34
B10_MH_a JUNCTION 7.81 7.87 98.96 0 00:46
B10_MH_b JUNCTION 1.08 1.09 92.18 0 00:47
B11_MH JUNCTION 6.99 7.05 98.96 0 00:46
B12_CB JUNCTION 3.72 5.76 113.67 0 00:19
B13_CUL JUNCTION 0.72 0.72 98.29 0 14:34
B14_CUL JUNCTION 0.45 0.46 101.67 0 00:00
B15_CUL JUNCTION 0.68 0.68 103.22 0 14:37
B16_CUL JUNCTION 0.44 0.44 109.26 0 14:36
B17_CB JUNCTION 0.76 0.76 109.88 0 14:36
B18_CUL JUNCTION 0.79 0.87 110.18 0 00:00
C02_CB JUNCTION 0.44 0.44 68.24 0 00:22
C03_CB JUNCTION 0.22 0.22 89.17 0 00:24
C04_CB JUNCTION 0.25 0.25 91.20 0 00:01
CO5_CB JUNCTION 0.24 0.24 97.16 0 00:06
C06_CB JUNCTION 0.22 0.22 105.55 0 00:05
DO2_CHAN JUNCTION 0.90 0.90 33.97 0 14:47
DO3_CHAN JUNCTION 0.88 0.89 35.83 0 14:41
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STO_1_ORIFICE
DO1_CHAN
STORAGE_1

*

Node Inflow Summary

JUNCTION
OUTFALL
STORAGE

AO1_UNK
AO2_CB
AO3_CB
AO4_CB
AO5_CB
AO6_CB
BO1_MH
BO2_CUL
BO3_CUL
BO4_MH
BO5_MH
BO6_CB
BO7_CB
BOS_CB
BO9_WMH
B10_MH_a
B10_MH_b
B11_MH
B12_CB
B13_CUL
B14_CUL
B15_CUL
B16_CUL
B17_CB
B18_CUL
C02_CB
CO03_CB
C04_CB
CO5_CB
C06_CB
D02_CHAN
DO3_CHAN
STO_1_ORIFICE
DO1_CHAN
STORAGE_1

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL

STORAGE

Node Surcharge Summary

0.18 0.18 113.78 0 14:36

0.78 0.79 32.55 0 16:24

2.12 2.15 115.75 0 14:36
Maximum Maximum Lateral
Lateral Total Time of Max Inflow
Inflow Inflow Occurrence Volume
CFS CFS days hr:min 1076 gal
0.00 0.00 0 00:00 0.000
0.00 0.00 0 00:00 0.000
0.00 0.00 0 00:00 0.000
0.00 0.00 0 00:00 0.000
0.00 0.00 0 00:00 0.000
0.00 0.00 0 00:00 0.000
0.00 17.70 0 14:35 0.000
0.00 17.70 0 14:35 0.000
0.00 17.70 0 14:24 0.000
1.09 17.70 0 14:23 0.702
0.00 16.61 0 14:23 0.000
0.00 15.90 0 14:23 0.000
0.00 15.90 0 14:34 0.000
0.00 15.90 0 14:23 0.000
1.35 15.90 0 14:34 0.871
0.00 7.29 0 00:18 0.000
0.00 5.39 0 00:46 0.000
0.00 7.05 0 00:16 0.000
5.39 5.39 0 00:00 3.484
1.86 9.16 0 14:26 1.204
0.00 7.30 0 14:35 0.000
0.00 7.30 0 14:33 0.000
0.00 7.30 0 14:34 0.000
0.00 7.30 0 14:33 0.000
6.00 6.00 0 00:00 3.879
0.00 0.71 0 00:07 0.000
0.00 0.71 0 00:01 0.000
0.00 0.71 0 00:19 0.000
0.00 0.71 0 00:05 0.000
0.71 0.71 0 00:00 0.460
0.00 17.70 0 14:41 0.000
0.00 17.70 0 14:34 0.000
0.00 1.30 0 14:36 0.000
0.00 17.70 0 16:24 0.000
1.30 1.30 0 00:00 0.840

Surcharging occurs when water rises above the top of the highest conduit.

Max. Height Min. Depth

SB-261

JUNCTION
JUNCTION

Hours Above Crown Below Rim
Surcharged Feet Feet
23.69 1.047 3.053
23.67 4.760 0.000

=

=
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.212
.213
.213
.214
.465
.441
.484
.484
2911
.708
.708
.709
.709
.879
.459
.460
.460
.460
.460
.364
.368
.830
.361
.840
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Node Flooding Summary

R o S S R Sk e o Sk S o o e S e

Flooding refers to all water that overflows a node, whether it ponds or not.

Total Max imum

Maximum Time of Max Flood Ponded
Hours Rate Occurrence Volume Depth
Node Flooded CFs days hr:min 1076 gal Feet
B12_CB 0.01 0.35 0 00:19 0.000 5.76
ECE o R R R R R o S R S
Storage Volume Summary
Average Avg E&l Max imum Max Time of Max Maximum
Volume Pcnt Pcnt Volume Pcnt Occurrence Outflow
Storage Unit 1000 ft3 Full Loss 1000 ft3 Full days hr:min CFS
STORAGE_1 1.283 27 0 1.305 27 0 14:36 1.30
Outfall Loading Summary
Flow Avg. Max . Total
Freq- Flow Flow Volume
Outfall Node Pcnt. CFS CFS 1076 gal
DO1_CHAN 99.88 17.60 17.70 11.361
System 99.88 17.60 17.70 11.361
Link Flow Summary
Maximum Time of Max Maximum Max/ Max/
|Flow]| Occurrence |veloc] Full Full
Link Type CFS days hr:min ft/sec Flow Depth
AO1_UNK_B13_CUL CONDUIT 0.00 0 00:00 0.00 0.00 0.18
A02_CB_A01_UNK CONDUIT 0.00 0 00:00 0.00 0.00 0.00
A03_CB_A02_CB CONDUIT 0.00 0 00:00 0.00 0.00 0.00
A04_CB_A03_CB CONDUIT 0.00 0 00:00 0.00 0.00 0.00
AO5_CB_A04_CB CONDUIT 0.00 0 00:00 0.00 0.00 0.00
A06_CB_A05_CB CONDUIT 0.00 0 00:00 0.00 0.00 0.00
BO1_MH_DO3_CHAN CONDUIT 17.70 0 14:34 3.52 0.04 0.22
BO2_CUL_BO1_MH CONDUIT 17.70 0 14:35 14.94 0.11 0.22
BO3_CUL_B02_CUL CONDUIT 17.70 0 14:35 5.56 0.03 0.18
BO4_MH_BO3_CUL CONDUIT 17.70 0 14:24 10.61 0.78 0.52
BO5_MH_BO4_MH CONDUIT 16.61 0 14:23 11.76 0.67 0.75
BO6_CB_BO5_MH CONDUIT 15.90 0 14:23 16.55 0.44 0.53
BO7_CB_B0O6_CB CONDUIT 15.90 0 14:23 20.20 0.41 0.46
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B0O8_CB_BO0O7_CB CONDUIT 15.90 0 14:34 16.52 0.56 0.54
B0O9_MH_BO08_CB CONDUIT 15.90 0 14:23 17.68 0.46 0.51
B10_MH_b_B09_MH CONDUIT 5.39 0 00:47 4.35 0.85 0.66
B11_MH_B10_MH_a CONDUIT 7.29 0 00:18 3.47 0.05 1.00

B12 CB_B11_ MH CONDUIT 5.40 0 00:09 8.20 0.95 1.00
B13_CUL_B09_MH CONDUIT 9.16 0 14:34 15.15 0.87 0.72

B14 CUL_B13 CUL CONDUIT 7.30 0 14:26 9.05 0.06 0.29

B15_CUL_B14 CUL CONDUIT 7.30 0 14:35 15.97 0.78 0.56
B16_CUL_B15 CUL CONDUIT 7.30 0 14:33 7.01 0.06 0.28
B17_CB_B16_CUL CONDUIT 7.30 0 14:34 20.72 0.93 0.60

B18 CUL_B17_CB CONDUIT 6.50 0 00:00 11.56 1.04 0.78
C02_CB_B0O5_MH CONDUIT 0.71 0 00:12 2.47 0.13 0.57
C03_CB_C02_CB CONDUIT 0.71 0 00:07 5.57 0.10 0.23
C04_CB_C03_CB CONDUIT 0.71 0 00:01 6.56 0.13 0.23
C05_CB_C04_CB CONDUIT 0.71 0 00:19 4.92 0.13 0.24
C06_CB_CO05_CB CONDUIT 0.71 0 00:05 5.42 0.11 0.22
DO2_CHAN_DO1_CHAN CONDUIT 17.70 0 16:24 3.79 0.04 0.21
DO3_CHAN_DO2_CHAN CONDUIT 17.70 0 14:41 3.48 0.04 0.22

STO_1 ORIFICE_B17_CB CONDUIT 1.30 0 14:33 3.58 0.07 0.47

OR1 ORIFICE 1.30 0 14:36 1.00

OR1_RISER ORIFICE 0.00 0 00:00 0.00

OR2 ORIFICE 0.75 0 00:20 1.00

OR2_RISER ORIFICE 4.65 0 00:46 0.70

Flow Classification Summary

Adjusted --- Fraction of Time in Flow Class ---- Avg. Avg.
/Actual Up Down Sub Sup Up Down Froude Flow

Conduit Length Dry Dry Dry Crit Crit Crit Crit Number Change
AO1_UNK_B13 CUL 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
A02_CB_A01_UNK 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
A03_CB_A02_CB 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
A0O4_CB_A03_CB 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
AO5_CB_A04_CB 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
A06_CB_A05_CB 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0000
BO1_MH_DO3_CHAN 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.80 0.0000
BO2_CUL_BO1_MH 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 3.82 0.0000
BO3_CUL_B02_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 1.33 0.0000
BO4_MH_BO03_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 2.05 0.0000
BO5_MH_B04_MH 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 2.00 0.0000
BO6_CB_BO5_MH 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 3.64 0.0000
BO7_CB_B06_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 4.91 0.0000
BO8_CB_BO0O7_CB 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 3.63 0.0000
BO9_MH_BO08_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 4.03 0.0000
B10_MH_b_B09_MH 1.00 0.00 0.00 0.00 0.01 0.00 0.00 0.99 0.82 0.0000
B11 _MH_B10_MH_a 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.0000
B12 CB_B11_MH 1.00 0.00 0.00 0.00 0.99 0.01 0.00 0.01 0.02 0.0000
B13_CUL_B09_MH 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 3.26 0.0000
B14 CUL_B13 CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.24 0.0000
B15_CUL_B14 CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 4.15 0.0000
B16_CUL_B15 CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 1.32 0.0000
B17_CB_B16_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 3.69 0.0000
B18 CUL_B17_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.84 0.0000
C02_CB_B05_MH 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.40 0.0000
C03_CB_C02_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 2.31 0.0000
C04_CB_C03_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 2.26 0.0000
C0O5_CB_C04_CB 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 2.10 0.0000
C06_CB_C05_CB 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 2.41 0.0000
DO2_CHAN_DO1_CHAN 1.00 0.00 0.00 0.00 1.00 0.00 0.00 O0.00 0.87 0.0000
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DO3_CHAN_D02_CHAN

STO_1_ORIFICE_B17_CB

1.00 0.00 0.00 0.00 1.00 0.00 O
1.00 0.00 0.00 0.00 0.04 0.96 O

R o S Sk R S e o R S S SR S S R S S S S

Conduit Surcharge Summary

R o Sk Sk R Sk e o S S S S S S R Sk S R S

.00 0.00
.00 0.00

Hours
————————— Hours Full ---—-—-—-—- Above F
Both Ends Upstream Dnstream Normal

Hours
ull Capacity
Flow Limited

B11_MH_B10_MH_a
B12_CB_B11_MH
B18_CUL_B17_CB

Analysis begun on:
Analysis ended on:
Total elapsed time:

SB-261

23.69 23.69 23.69 0.01
23.67 23.67 23.67 0.01
0.01 0.01 0.01 0.01

Mon May 09 18:08:33 2016
Mon May 09 18:08:41 2016
00:00:08

0.79
1.04

0.0000
0.0000



EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022)

Tamarack Basin - Proposed Condition 2-year flows

* * * *

NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,
not just on results from each reporting time step.

Analysis Options
KhkAAAAAAAAkAAAAik

Flow Units ............... CFS
Process Models:
Rainfall/Runoff ..._...... YES
Snowmelt ... _ ... ._...... NO
Groundwater ............ NO
Flow Routing ........... YES
Ponding Allowed ........ NO
Water Quality .......... NO
Flow Routing Method ...... DYNWAVE
Starting Date ............ MAR-16-2016 00:00:00
Ending Date .............. MAR-17-2016 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Routing Time Step ........ 5.00 sec

E R R e S

Element Count
ECR S S e e

Number of rain gages ...... 1
Number of subcatchments ... O
Number of nodes ........... 35
Number of links ........... 36
Number of pollutants ...... 0
Number of land uses ....... 0

Raingage Summary

Data Recording
Name Data Source Type Interval
Design 2-year INTENSITY 15 min.
B R R
Node Summary
R R R
Invert Max . Ponded External
Name Type Elev. Depth Area Inflow
AO1_UNK JUNCTION 239.24 5.00 5000.0 Yes
AO2_CB JUNCTION 244 .01 4.05 5000.0
A03_CB JUNCTION 253.10 4.15 5000.0
AO4_CB JUNCTION 253.52 4.18 5000.0
AO5_CB JUNCTION 253.64 7.01 5000.0
AO6_CB JUNCTION 292.11 11.18 5000.0 Yes
BO1_MH JUNCTION 37.39 8.44 0.0
BO2_CUL JUNCTION 42 .64 5.00 5000.0
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BO3_CUL
BO4_MH
BO5_MH
BO6_CB
BO7_CB
BO8_CB
BO9_MH
B10_MH_a
B10_MH_b
B11_MH
B12_CB
B13_CUL
B14_CUL
B15_CUL
B16_CUL
B17_CB
B18_CUL
C02_CB
C03_CB
C04_CB
CO5_CB
C06_CB
D02_CHAN
DO3_CHAN
STO_1_ORIFICE
DO1_CHAN
STORAGE_1

R R SR R o o e e o

Link Summary

RO SR SR o R S e

Name

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL

STORAGE

From Node

To Node

53.47
54.00
56.60
61.90
75.81
82.20
89.30
91.09
91.09
91.91
107.91
97 .57
101.21
102.54
108.82
109.12
109.31
67.80
88.95
90.95
96.92
105.33
33.07
34.94
113.60
31.76
113.60

5.00
6.60
5.80
5.00
4.20
5.00
8.60
9.10
9.10
10.10
5.76
5.00
5.00
5.00
5.00
2.25
5.00
4.40
2.63
2.90
3.40
1.90
4.00
4_.00
9.00
4_.00
7.00

5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

Length

Yes

Yes

Yes

Yes

Yes

Yes

Yes

%Slope Roughness

AO1_UNK_B13_CUL
AO2_CB_A01_UNK
AO3_CB_A02_CB
AO4_CB_A03_CB
AO5_CB_A04_CB
AO6_CB_AO5_CB
BO1_MH_DO3_CHAN
BO2_CUL_BO1_MH
BO3_CUL_B02_CUL
BO4_MH_BO3_CUL
BO5_MH_BO4_MH
BO6_CB_B05_MH
BO7_CB_B06_CB
BO8_CB_BO7_CB
BO9_MH_BOS_CB
B10_MH_b_B09_MH
B11_MH_B10_MH_a
B12_CB_B11_MH
B13_CUL_BO9_MH
B14_CUL_B13_CUL
B15_CUL_B14_CUL
B16_CUL_B15_CUL
B17_CB_B16_CUL
B18_CUL_B17_CB
C02_CB_B05_MH
C03_CB_C02_CB
C04_CB_C03_CB
CO5_CB_C04_CB
C06_CB_CO05_CB

AO1_UNK
AO2_CB
AO3_CB
AO4_CB
AO5_CB
AO6_CB
BO1_MH
B0O2_CUL
BO3_CUL
BO4_MH
BO5_MH
BO6_CB
BO7_CB
BO8_CB
BO9_MH
B10_MH_b
B11_MH
B12_CB
B13_CUL
B14_CUL
B15_CUL
B16_CUL
B17_CB
B18_CUL
C02_CB
C03_CB
C04_CB
CO5_CB
CO06_CB

DO2_CHAN_DO1_CHANDOZ2_CHAN

SB-261

B13_CUL
AO1_UNK
AO2_CB
AO3_CB
AO4_CB
AO5_CB
DO3_CHAN
BO1_MH
BO2_CUL
BO3_CUL
BO4_MH
BO5_MH
BO6_CB
BO7_CB
BO8_CB
BO9_MH
B10_MH_a
B11_MH
BO9_MH
B13_CUL
B14_CUL
B15_CUL
B16_CUL
B17_CB
BO5_MH
C02_CB
C03_CB
C04_CB
CO5_CB
DO1_CHA

N

CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT

56.

2

13.5773 0.1000
14.1462 0.0130
13.8744 0.0130
0.7169 0.0130
0.4794 0.0130
29.1111 0.0130
2.3375 0.0450
5.8066 0.0130
30.4221 0.1000
0.9957 0.0130
5.5100 0.0130
11.5762 0.0130
13.5437 0.0130
7.3191 0.0130
10.6616 0.0130
1.2551 0.0240
0.4805 0.0240
8.6232 0.0240
8.8326 0.0130
7.7747 0.0300
6.8351 0.0130
8.1960 0.0300
4.8875 0.0130
3.0701 0.0130
8.3368 0.0240
13.0041 0.0240
8.3244 0.0240
8.5667 0.0240
11.3550 0.0240
2.3333 0.0450



DO3_CHAN_DO2_CHANDO3_CHAN DO2_CHAN CONDUIT 80.2 2.3335 0.0450

STO_1_ORIFICE_B17 _CBSTO_1 ORIFICE B17_CB CONDUIT 17.1  27.1186 0.0130
OR1 STORAGE_1 STO_1 ORIFICE  ORIFICE
OR1_RISER STORAGE_1 STO_1_ORIFICE  ORIFICE
OR2 B10_MH_a B10_MH_b ORIFICE
OR2_RISER B10_MH_a B10_MH_b ORIFICE

R R ok S S R Sk e ok S o o e ok e

Cross Section Summary

Rk ok o S S R Sk e o o S o o S Sk

Full Full Hyd. Max . No. of Full
Conduit Shape Depth Area Rad. Width Barrels Flow
AO1_UNK_B13 CUL TRAPEZOIDAL 2.00 8.00 1.04 6.00 1 45.10
AO02_CB_AO01_UNK CIRCULAR 0.67 0.35 0.17 0.67 1 4_55
AO3_CB_A02_CB CIRCULAR 0.67 0.35 0.17 0.67 1 4_.50
AO4_CB_A03_CB CIRCULAR 0.67 0.35 0.17 0.67 1 1.02
AO5_CB_A04_CB CIRCULAR 0.67 0.35 0.17 0.67 1 0.84
AO6_CB_A0O5_CB CIRCULAR 0.67 0.35 0.17 0.67 1 6.52
BO1_MH_DO3_CHAN TRAPEZOIDAL 4.00 60.00 2.12 27.00 1 499 .96
BO2_CUL_BO1_MH CIRCULAR 3.00 7.07 0.75 3.00 1 160.72
BO3_CUL_B0O2_CUL TRAPEZOIDAL 4.00 44 .00 2.11 19.00 1 592 .60
BO4_MH_BO03_CUL CIRCULAR 2.00 3.14 0.50 2.00 1 22.57
BO5_MH_B04_MH CIRCULAR 1.50 1.77 0.38 1.50 1 24.66
BO6_CB_BO0O5_MH CIRCULAR 1.50 1.77 0.38 1.50 1 35.74
BO7_CB_B06_CB CIRCULAR 1.50 1.77 0.38 1.50 1 38.66
BO8_CB_BO0O7_CB CIRCULAR 1.50 1.77 0.38 1.50 1 28.42
BO9_MH_BO08_CB CIRCULAR 1.50 1.77 0.38 1.50 1 34.30
B10_MH_b_B09_MH CIRCULAR 1.50 1.77 0.38 1.50 1 6.37
B11 MH_B10 MH_a CIRCULAR 6.00 28.27 1.50 6.00 1 159.01
B12_CB_B11_MH CIRCULAR 1.00 0.79 0.25 1.00 1 5.67
B13_CUL_B09_MH CIRCULAR 1.00 0.79 0.25 1.00 1 10.59
B14 CUL_B13 CUL TRAPEZOIDAL 2.00 8.00 1.04 6.00 1 113.77
B15 CUL_B14 CUL CIRCULAR 1.00 0.79 0.25 1.00 1 9.31
B16_CUL_B15 CUL TRAPEZOIDAL 2.00 8.00 1.04 6.00 1 116.81
B17_CB_B16_CUL CIRCULAR 1.00 0.79 0.25 1.00 1 7.88
B18_CUL_B17_CB CIRCULAR 1.00 0.79 0.25 1.00 1 6.24
C02_CB_B0O5_MH CIRCULAR 1.00 0.79 0.25 1.00 1 5.57
C03_CB_C02_CB CIRCULAR 1.00 0.79 0.25 1.00 1 6.96
C04_CB_C03_CB CIRCULAR 1.00 0.79 0.25 1.00 1 5.57
C05_CB_C04_CB CIRCULAR 1.00 0.79 0.25 1.00 1 5.65
C06_CB_C05_CB CIRCULAR 1.00 0.79 0.25 1.00 1 6.50
DO2_CHAN_DO1_CHAN TRAPEZOIDAL 4.00 60.00 2.12 27.00 1 499 .50
DO3_CHAN_DO2_CHAN TRAPEZOIDAL 4.00 60.00 2.12 27.00 1 499.52
STO_1 ORIFICE_B17_CB CIRCULAR 1.00 0.79 0.25 1.00 1 18.55
Flow Routing Continuity acre-feet 1076 gal
Khhkhkhrhkkrhhkhihdkhihkdrhkrixx  _________ o ____
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.000 0.000
Groundwater Inflow ....... 0.000 0.000
RDIN Inflow .............. 0.000 0.000
External Inflow .......... 17.259 5.624
External Outflow ......... 17.063 5.560
Internal Outflow ......... 0.000 0.000
Storage Losses ........... 0.000 0.000
Initial Stored Volume .... 0.000 0.000
Final Stored Volume ...... 0.178 0.058
Continuity Error (%) ..... 0.106

SB-261



* * * * *

Highest Continuity Errors

Node B10 MH_a (1.38%)
Node B11_MH (1.26%)

R SRR R S o S S Sk e S S S R S S R R R R S o

Time-Step Critical Elements

SRR R S o S S Sk e S S S S S S R R R Sk Sk S o

Link B17 CB_B16_CUL (99.99%)

Highest Flow Instability Indexes

AEXAAXAAAXAAAXAAAXXAAAXAXAAAAXAAAXA XXX

All links are stable.

Routing Time Step Summary

Minimum Time Step : 0.50 sec
Average Time Step : 0.50 sec
Maximum Time Step : 2.45 sec
Percent in Steady State : 0.00
Average lterations per Step : 2.00

*

Node Depth Summary

Average Maximum Maximum Time of Max

Depth Depth HGL Occurrence
Node Type Feet Feet Feet days hr:min
AO1_UNK JUNCTION 0.29 0.29 239.53 0 01:32
A02_CB JUNCTION 0.25 0.25 244 .26 0 00:25
A03_CB JUNCTION 0.15 0.15 253.25 0 00:21
A04_CB JUNCTION 0.32 0.32 253.84 0 00:53
A05_CB JUNCTION 0.67 0.67 254.31 0 00:20
AO06_CB JUNCTION 0.12 0.12 292.23 0 00:47
BO1_MH JUNCTION 0.61 0.62 38.01 0 09:08
BO2_CUL JUNCTION 0.47 0.47 43.11 0 08:41
BO3_CUL JUNCTION 0.51 0.52 53.99 0 08:19
BO4_MH JUNCTION 0.86 0.86 54.86 0 07:03
BO5_MH JUNCTION 0.59 0.60 57.20 0 07:11
BO6_CB JUNCTION 0.48 0.48 62.38 0 07:20
BO7_CB JUNCTION 0.46 0.46 76.27 0 07:05
BO8_CB JUNCTION 0.54 0.54 82.74 0 07:07
BO9_MH JUNCTION 0.49 0.49 89.79 0 07:20
B10_MH_a JUNCTION 7.24 7.36 98.45 0 01:17
B10_MH_b JUNCTION 0.64 0.66 91.75 0 01:33
B11_MH JUNCTION 6.42 6.54 98.45 0 00:54
B12_CB JUNCTION 0.46 0.46 108.37 0 00:09
B13_CUL JUNCTION 0.47 0.48 98.05 0 07:20
B14_CUL JUNCTION 0.29 0.30 101.51 0 00:00
B15_CUL JUNCTION 0.44 0.44 102.98 0 07:13
B16_CUL JUNCTION 0.28 0.28 109.10 0 07:14
B17_CB JUNCTION 0.46 0.47 109.59 0 00:00
B18_CUL JUNCTION 0.47 0.51 109.82 0 00:00
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C02_CB JUNCTION 0.37 0.37 68.17 0 00:22
C03_CB JUNCT ION 0.15 0.15 89.10 0 00:09
C04_CB JUNCTION 0.18 0.18 91.13 0 00:01
C05_CB JUNCTION 0.17 0.17 97.09 0 00:08
C06_CB JUNCTION 0.16 0.16 105.49 0 00:07
D0O2_CHAN JUNCTION 0.63 0.64 33.71 0 09:12
D0O3_CHAN JUNCTION 0.61 0.62 35.56 0 08:01
STO_1 ORIFICE JUNCTION 0.13 0.13 113.73 0 07:14
DO1_CHAN OUTFALL 0.53 0.53 32.29 0 08:02
STORAGE_1 STORAGE 0.74 0.74 114.34 0 07:16
Node Inflow Summary
Maximum Maximum Lateral Total
Lateral Total Time of Max Inflow Inflow
Inflow Inflow Occurrence Volume Volume
Node Type CFS CFS days hr:min 1076 gal 1076 gal
AO1_UNK JUNCTION 0.91 1.40 0 00:18 0.590 0.905
A0O2_CB JUNCTION 0.00 0.49 0 00:21 0.000 0.314
AO3_CB JUNCTION 0.00 0.49 0 00:23 0.000 0.314
A04_CB JUNCTION 0.00 0.49 0 00:20 0.000 0.314
AO5_CB JUNCTION 0.00 0.49 0 00:03 0.000 0.315
AO6_CB JUNCTION 0.49 0.49 0 00:00 0.315 0.315
BO1_MH JUNCTION 0.00 8.70 0 09:08 0.000 5.565
B0O2_CUL JUNCTION 0.00 8.70 0 07:29 0.000 5.565
BO3_CUL JUNCTION 0.00 8.70 0 07:01 0.000 5.566
BO4_MH JUNCTION 0.42 8.70 0 07:00 0.271 5.566
BO5_MH JUNCTION 0.00 8.28 0 07:00 0.000 5.296
BO6_CB JUNCTION 0.00 7.93 0 06:59 0.000 5.066
BO7_CB JUNCTION 0.00 7.93 0 07:20 0.000 5.066
B0O8 CB JUNCTION 0.00 7.93 0 07:03 0.000 5.066
BO9_MH JUNCTION 0.61 7.93 0 07:20 0.397 5.067
B10 _MH_a JUNCTION 0.00 3.56 0 00:47 0.000 1.568
B10_MH_b JUNCTION 0.00 2.46 0 01:17 0.000 1.546
B11 MH JUNCTION 0.00 2.46 0 00:19 0.000 1.588
B12_CB JUNCTION 2.46 2.46 0 00:00 1.588 1.588
B13_CUL JUNCTION 0.01 4.85 0 07:02 0.003 3.129
B14 CUL JUNCTION 0.00 3.45 0 07:14 0.000 2.224
B15 CUL JUNCTION 0.00 3.45 0 07:10 0.000 2.224
B16_CUL JUNCTION 0.00 3.45 0 07:13 0.000 2.225
B17_CB JUNCTION 0.00 3.45 0 07:09 0.000 2.225
B18 CUL JUNCTION 2.78 2.78 0 00:00 1.796 1.796
C02_CB JUNCTION 0.00 0.36 0 00:09 0.000 0.231
C03_CB JUNCTION 0.00 0.36 0 00:02 0.000 0.231
C04_CB JUNCTION 0.00 0.36 0 00:48 0.000 0.231
C05_CB JUNCTION 0.00 0.36 0 00:07 0.000 0.231
C06_CB JUNCTION 0.36 0.36 0 00:00 0.231 0.231
D0O2_CHAN JUNCTION 0.00 8.70 0 08:20 0.000 5.562
DO3_CHAN JUNCTION 0.00 8.70 0 07:10 0.000 5.564
STO_1 ORIFICE JUNCTION 0.00 0.67 0 07:16 0.000 0.428
DO1_CHAN OUTFALL 0.00 8.70 0 08:02 0.000 5.560
STORAGE_1 STORAGE 0.67 0.67 0 00:00 0.432 0.432

RSk o o o S S R S S Sk e o S S R e e

Node Surcharge Summary

Rk o S S R S o S S R S S o R S

Surcharging occurs when water rises above the top of the highest conduit.
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Min. Depth
Below Rim
Feet

B11_MH JUNCTION

R R ok S S R Sk e ok S o o e ok e

Node Flooding Summary

Rk ok o S S R Sk e o o S o o S Sk

No nodes were flooded.

RSk o o S S R S o S S R SR S R S

Storage Volume Summary

Rk ok o o S S R S o S S R SR S R S

Time of Max
Occurrence
days hr:min

Maximum
Outflow
CFS

Average
Volume
Storage Unit 1000 ft3
STORAGE_1 0.433

R o S S R S e o o S o S S SRk o o

Outfall Loading Summary

*hkkk R R =k e S

um
cl
ec

Flow

Freq
Outfall Node Pcnt
DO1_CHAN 99.83
System 99.83
Link Flow Summary
Link Type
AO1_UNK_B13_CUL CONDUIT
A02_CB_A01_UNK CONDUIT
AO03_CB_A02_CB CONDUIT
AO4_CB_A03_CB CONDUIT
AO5_CB_A04_CB CONDUIT
A06_CB_A05_CB CONDUIT
BO1_MH_DO3_CHAN CONDUIT
BO2_CUL_BO1_MH CONDUIT
BO3_CUL_B0O2_CUL CONDUIT
BO4_MH_BO03_CUL CONDUIT
BO5_MH_BO4_MH CONDUIT
BO6_CB_BO5_MH CONDUIT
BO7_CB_B0O6_CB CONDUIT
B0O8_CB_BO0O7_CB CONDUIT

SB-261

Max. Height

Hours Above Crown

Surcharged Feet

23.23 0.539
Avg E&I Maximum
Pcnt Pcnt Volume
Full Loss 1000 ft3
9 0 0.437
Avg. Max . Total
Flow Flow Volume
CFS CFS 1076 gal
8.62 8.70 5.560
8.62 8.70 5.560
Maximum Time of Max Maxim
|Flow]| Occurrence |velo
CFS days hr:min ft/s
1.40 0 01:32 1.
0.49 0 00:18 8.
0.49 0 00:21 6.
0.49 0 00:23 2.
0.49 0 00:20 2.
0.49 0 00:03 9.
8.70 0 07:10 2.
8.70 0 09:08 12.
8.70 0 07:29 4.
8.70 0 07:01 9.
8.28 0 07:00 9.
7.93 0 07:00 13
7.93 0 06:59 16
7.93 0 07:20 13

[eNeoNoolooNolooNooNoNoNe]
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BO9_MH_BO8_CB CONDUIT 7.93 0 07:03 14.71 0.23 0.34
B10_MH_b_B09_MH CONDUIT 2.46 0O 01:34 3.53 0.39 0.42
B11_MH_B10_MH_a CONDUIT 3.56 0 00:47 2.73 0.02 1.00
B12_CB_B11_MH CONDUIT 2.46 0 00:19 6.95 0.43 0.73
B13_CUL_B0O9_MH CONDUIT 4.85 0 07:20 13.18 0.46 0.48
B14_CUL_B13_CUL CONDUIT 3.45 0 07:02 7.56 0.03 0.19
B15_CUL_B14_CUL CONDUIT 3.45 0 07:14 13.38 0.37 0.36
B16_CUL_B15_CUL CONDUIT 3.45 0 07:10 5.46 0.03 0.18
B17_CB_B16_CUL CONDUIT 3.45 0 07:13 17.93 0.44 0.37
B18_CUL_B17_CB CONDUIT 3.08 0 00:00 9.54 0.49 0.47
C02_CB_BO0O5_MH CONDUIT 0.36 0 00:22 2.49 0.06 0.39
C03_CB_C02_CB CONDUIT 0.36 0 00:09 4.55 0.05 0.16
C04_CB_C03_CB CONDUIT 0.36 0 00:02 5.34 0.06 0.16
CO5_CB_C04_CB CONDUIT 0.36 0 00:48 4.00 0.06 0.17
CO6_CB_C05_CB CONDUIT 0.36 0 00:07 4.43 0.05 0.16
DO2_CHAN_DO1_CHAN CONDUIT 8.70 0 08:02 3.13 0.02 0.15
DO3_CHAN_DO2_CHAN CONDUIT 8.70 0 08:20 2.83 0.02 0.16
STO_1_ORIFICE_B17_CB CONDUIT 0.67 0 07:09 3.43 0.04 0.30

OR1 ORIFICE 0.67 0 07:16 1.00

OR1_RISER ORIFICE 0.00 0 00:00 0.00

OR2 ORIFICE 0.74 0 00:48 1.00

OR2_RISER ORIFICE 1.72 0 01:17 0.36

Flow Classification Summary

Adjusted -—- Fraction of Time in Flow Class ---—- Avg. Avg.
/Actual Up Down Sub Sup Up Down Froude Flow

Conduit Length Dry Dry Dry Crit Crit Crit Crit Number Change
AO1_UNK_B13_CUL 1.00 0.00 0.00 0.00 1.00 0.00 0.00 O0.00 0.47 0.0000
A02_CB_A01_UNK 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 2.15 0.0000
AO03_CB_A02_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 2.62 0.0000
A04_CB_A03_CB 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.01 0.0000
AO5_CB_A04_CB 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.90 0.0000
A06_CB_A05_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.05 0.0000
BO1_MH_DO3_CHAN 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.76  0.0000
BO2_CUL_BO1_MH 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 3.73 0.0000
BO3_CUL_BO2_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.23 0.0000
BO4_MH_BO3_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 2.26  0.0000
BO5_MH_B0O4_MH 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 2.26  0.0000
BO6_CB_BO5_MH 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 3.87 0.0000
BO7_CB_B06_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 5.04 0.0000
BO8_CB_B0O7_CB 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 3.84 0.0000
BO9_MH_BO8_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 4.22 0.0000
B10_MH_b_B09_MH 1.00 0.00 0.00 0.00 0.03 0.00 0.00 0.97 0.90 0.0000
B11_MH_B10_MH_a 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.0000
B12_CB_B11_MH 1.00 0.00 0.00 0.00 0.98 0.00 0.00 O0.01 0.86 0.0000
B13_CUL_B09_MH 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 3.82 0.0000
B14_CUL_B13_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.17 0.0000
B15_CUL_B14_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 4.55 0.0000
B16_CUL_B15_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.27 0.0000
B17_CB_B16_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 4.33 0.0000
B18_CUL_B17_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 2.29 0.0000
C02_CB_BO0O5_MH 1.00 0.00 0.00 0.00 1.00 0.00 0.00 O0.00 0.43 0.0000
C03_CB_C02_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 2.25 0.0000
C04_CB_C03_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 2.21 0.0000
CO5_CB_C04_CB 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 2.05 0.0000
CO6_CB_CO05_CB 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 2.35 0.0000
DO2_CHAN_DO1_CHAN 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.84  0.0000
DO3_CHAN_DO2_CHAN 1.00 0.00 0.00 0.00 1.00 0.00 0.00 O0.00 0.74  0.0000
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STO_1_ORIFICE_B17_CB 1.00 0.00 0.00 0.00 0.01 0.99 0.00 0.00 1.30 0.0000

* * * * *

Conduit Surcharge Summary

Hours Hours
————————— Hours Full --————-—- Above Full Capacity

Conduit Both Ends Upstream Dnstream Normal Flow Limited
B11_MH_B10_MH_a 23.23 23.23 23.23 0.01 0.01

Analysis begun on: Mon May 09 18:17:20 2016
Analysis ended on: Mon May 09 18:17:29 2016
Total elapsed time: 00:00:09
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EPA STORM WATER MANAGEMENT MODEL - VERSION 5.0 (Build 5.0.022)

Tamarack Basin - Proposed Condition 100-year flows

* * * *

NOTE: The summary statistics displayed in this report are
based on results found at every computational time step,
not just on results from each reporting time step.

Analysis Options
KhkAAAAAAAAkAAAAik

Flow Units ............... CFS
Process Models:
Rainfall/Runoff ..._...... YES
Snowmelt ... _ ... ._...... NO
Groundwater ............ NO
Flow Routing ........... YES
Ponding Allowed ........ NO
Water Quality .......... NO
Flow Routing Method ...... DYNWAVE
Starting Date ............ MAR-16-2016 00:00:00
Ending Date .............. MAR-17-2016 00:00:00
Antecedent Dry Days ...... 0.0
Report Time Step ......... 00:01:00
Routing Time Step ........ 5.00 sec

E R R e S

Element Count
ECR S S e e

Number of rain gages ...... 1
Number of subcatchments ... O
Number of nodes ........... 35
Number of links ........... 36
Number of pollutants ...... 0
Number of land uses ....... 0

Raingage Summary

Data Recording
Name Data Source Type Interval
Design 100-year INTENSITY 15 min.
B R R
Node Summary
R R R
Invert Max . Ponded External
Name Type Elev. Depth Area Inflow
AO1_UNK JUNCTION 239.24 5.00 5000.0 Yes
AO2_CB JUNCTION 244 .01 4.05 5000.0
A03_CB JUNCTION 253.10 4.15 5000.0
AO4_CB JUNCTION 253.52 4.18 5000.0
AO5_CB JUNCTION 253.64 7.01 5000.0
AO6_CB JUNCTION 292.11 11.18 5000.0 Yes
BO1_MH JUNCTION 37.39 8.44 0.0
BO2_CUL JUNCTION 42 .64 5.00 5000.0
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BO3_CUL
BO4_MH
BO5_MH
BO6_CB
BO7_CB
BO8_CB
BO9_MH
B10_MH_a
B10_MH_b
B11_MH
B12_CB
B13_CUL
B14_CUL
B15_CUL
B16_CUL
B17_CB
B18_CUL
C02_CB
C03_CB
C04_CB
CO5_CB
C06_CB
D02_CHAN
DO3_CHAN
STO_1_ORIFICE
DO1_CHAN
STORAGE_1

R R SR R o o e e o

Link Summary

RO SR SR o R S e

Name

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL

STORAGE

From Node

To Node

53.47
54.00
56.60
61.90
75.81
82.20
89.30
91.09
91.09
91.91
107.91
97 .57
101.21
102.54
108.82
109.12
109.31
67.80
88.95
90.95
96.92
105.33
33.07
34.94
113.60
31.76
113.60

5.00
6.60
5.80
5.00
4.20
5.00
8.60
9.10
9.10
10.10
5.76
5.00
5.00
5.00
5.00
2.25
5.00
4.40
2.63
2.90
3.40
1.90
4.00
4_.00
9.00
4_.00
7.00

5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0
5000.0

Length

Yes

Yes

Yes

Yes

Yes

Yes

Yes

%Slope Roughness

AO1_UNK_B13_CUL
AO2_CB_A01_UNK
AO3_CB_A02_CB
AO4_CB_A03_CB
AO5_CB_A04_CB
AO6_CB_AO5_CB
BO1_MH_DO3_CHAN
BO2_CUL_BO1_MH
BO3_CUL_B02_CUL
BO4_MH_BO3_CUL
BO5_MH_BO4_MH
BO6_CB_B05_MH
BO7_CB_B06_CB
BO8_CB_BO7_CB
BO9_MH_BOS_CB
B10_MH_b_B09_MH
B11_MH_B10_MH_a
B12_CB_B11_MH
B13_CUL_BO9_MH
B14_CUL_B13_CUL
B15_CUL_B14_CUL
B16_CUL_B15_CUL
B17_CB_B16_CUL
B18_CUL_B17_CB
C02_CB_B05_MH
C03_CB_C02_CB
C04_CB_C03_CB
CO5_CB_C04_CB
C06_CB_CO05_CB

AO1_UNK
AO2_CB
AO3_CB
AO4_CB
AO5_CB
AO6_CB
BO1_MH
B0O2_CUL
BO3_CUL
BO4_MH
BO5_MH
BO6_CB
BO7_CB
BO8_CB
BO9_MH
B10_MH_b
B11_MH
B12_CB
B13_CUL
B14_CUL
B15_CUL
B16_CUL
B17_CB
B18_CUL
C02_CB
C03_CB
C04_CB
CO5_CB
CO06_CB

DO2_CHAN_DO1_CHANDOZ2_CHAN
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B13_CUL
AO1_UNK
AO2_CB
AO3_CB
AO4_CB
AO5_CB
DO3_CHAN
BO1_MH
BO2_CUL
BO3_CUL
BO4_MH
BO5_MH
BO6_CB
BO7_CB
BO8_CB
BO9_MH
B10_MH_a
B11_MH
BO9_MH
B13_CUL
B14_CUL
B15_CUL
B16_CUL
B17_CB
BO5_MH
C02_CB
C03_CB
C04_CB
CO5_CB
DO1_CHA

N

CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT
CONDUIT

56.

2

13.5773 0.1000
14.1462 0.0130
13.8744 0.0130
0.7169 0.0130
0.4794 0.0130
29.1111 0.0130
2.3375 0.0450
5.8066 0.0130
30.4221 0.1000
0.9957 0.0130
5.5100 0.0130
11.5762 0.0130
13.5437 0.0130
7.3191 0.0130
10.6616 0.0130
1.2551 0.0240
0.4805 0.0240
8.6232 0.0240
8.8326 0.0130
7.7747 0.0300
6.8351 0.0130
8.1960 0.0300
4.8875 0.0130
3.0701 0.0130
8.3368 0.0240
13.0041 0.0240
8.3244 0.0240
8.5667 0.0240
11.3550 0.0240
2.3333 0.0450



DO3_CHAN_DO2_CHANDO3_CHAN DO2_CHAN CONDUIT 80.2 2.3335 0.0450

STO_1_ORIFICE_B17 _CBSTO_1 ORIFICE B17_CB CONDUIT 17.1  27.1186 0.0130
OR1 STORAGE_1 STO_1 ORIFICE  ORIFICE
OR1_RISER STORAGE_1 STO_1_ORIFICE  ORIFICE
OR2 B10_MH_a B10_MH_b ORIFICE
OR2_RISER B10_MH_a B10_MH_b ORIFICE

R R ok S S R Sk e ok S o o e ok e

Cross Section Summary

Rk ok o S S R Sk e o o S o o S Sk

Full Full Hyd. Max . No. of Full
Conduit Shape Depth Area Rad. Width Barrels Flow
AO1_UNK_B13 CUL TRAPEZOIDAL 2.00 8.00 1.04 6.00 1 45.10
AO02_CB_AO01_UNK CIRCULAR 0.67 0.35 0.17 0.67 1 4_55
AO3_CB_A02_CB CIRCULAR 0.67 0.35 0.17 0.67 1 4_.50
AO4_CB_A03_CB CIRCULAR 0.67 0.35 0.17 0.67 1 1.02
AO5_CB_A04_CB CIRCULAR 0.67 0.35 0.17 0.67 1 0.84
AO6_CB_A0O5_CB CIRCULAR 0.67 0.35 0.17 0.67 1 6.52
BO1_MH_DO3_CHAN TRAPEZOIDAL 4.00 60.00 2.12 27.00 1 499 .96
BO2_CUL_BO1_MH CIRCULAR 3.00 7.07 0.75 3.00 1 160.72
BO3_CUL_B0O2_CUL TRAPEZOIDAL 4.00 44 .00 2.11 19.00 1 592 .60
BO4_MH_BO03_CUL CIRCULAR 2.00 3.14 0.50 2.00 1 22.57
BO5_MH_B04_MH CIRCULAR 1.50 1.77 0.38 1.50 1 24.66
BO6_CB_BO0O5_MH CIRCULAR 1.50 1.77 0.38 1.50 1 35.74
BO7_CB_B06_CB CIRCULAR 1.50 1.77 0.38 1.50 1 38.66
BO8_CB_BO0O7_CB CIRCULAR 1.50 1.77 0.38 1.50 1 28.42
BO9_MH_BO08_CB CIRCULAR 1.50 1.77 0.38 1.50 1 34.30
B10_MH_b_B09_MH CIRCULAR 1.50 1.77 0.38 1.50 1 6.37
B11 MH_B10 MH_a CIRCULAR 6.00 28.27 1.50 6.00 1 159.01
B12_CB_B11_MH CIRCULAR 1.00 0.79 0.25 1.00 1 5.67
B13_CUL_B09_MH CIRCULAR 1.00 0.79 0.25 1.00 1 10.59
B14 CUL_B13 CUL TRAPEZOIDAL 2.00 8.00 1.04 6.00 1 113.77
B15 CUL_B14 CUL CIRCULAR 1.00 0.79 0.25 1.00 1 9.31
B16_CUL_B15 CUL TRAPEZOIDAL 2.00 8.00 1.04 6.00 1 116.81
B17_CB_B16_CUL CIRCULAR 1.00 0.79 0.25 1.00 1 7.88
B18_CUL_B17_CB CIRCULAR 1.00 0.79 0.25 1.00 1 6.24
C02_CB_B0O5_MH CIRCULAR 1.00 0.79 0.25 1.00 1 5.57
C03_CB_C02_CB CIRCULAR 1.00 0.79 0.25 1.00 1 6.96
C04_CB_C03_CB CIRCULAR 1.00 0.79 0.25 1.00 1 5.57
C05_CB_C04_CB CIRCULAR 1.00 0.79 0.25 1.00 1 5.65
C06_CB_C05_CB CIRCULAR 1.00 0.79 0.25 1.00 1 6.50
DO2_CHAN_DO1_CHAN TRAPEZOIDAL 4.00 60.00 2.12 27.00 1 499 .50
DO3_CHAN_DO2_CHAN TRAPEZOIDAL 4.00 60.00 2.12 27.00 1 499.52
STO_1 ORIFICE_B17_CB CIRCULAR 1.00 0.79 0.25 1.00 1 18.55
Flow Routing Continuity acre-feet 1076 gal
Khhkhkhrhkkrhhkhihdkhihkdrhkrixx  _________ o ____
Dry Weather Inflow ....... 0.000 0.000
Wet Weather Inflow ....... 0.000 0.000
Groundwater Inflow ....... 0.000 0.000
RDIN Inflow .............. 0.000 0.000
External Inflow .......... 40.339 13.145
External Outflow ......... 40.027 13.043
Internal Outflow ......... 0.000 0.000
Storage Losses ........... 0.000 0.000
Initial Stored Volume .... 0.000 0.000
Final Stored Volume ...... 0.293 0.096
Continuity Error (%) ..... 0.049
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* *

Time-Ste

* * * *

p Critical Elements

*

Link B17_CB_B16_CUL (99.99%)

Highest Flow Instability Indexes

All Tink

RSk Sk o o

s are stable.

Rk Sk ok S o S e e R Sk S

0.50 sec
0.50 sec
1.07 sec
0.00
2.00

Average Maximum

Depth
Feet

Depth
Feet

Maximum
HGL

Time of Max
Occurrence

days

hr:zmin

Routing Time Step Summary
KEAAAAAAAAAAAAAAAAAAAAAAAX
Minimum Time Step

Average Time Step

Maximum Time Step

Percent in Steady State
Average lterations per Step :
Node Depth Summary

Node Type
AO1_UNK JUNCTION
A02_CB JUNCTION
AO3_CB JUNCTION
AO4_CB JUNCTION
AO5_CB JUNCTION
A06_CB JUNCTION
BO1_MH JUNCTION
BO2_CUL JUNCTION
BO3_CUL JUNCTION
BO4_MH JUNCTION
BO5_MH JUNCTION
BO6_CB JUNCTION
BO7_CB JUNCTION
BO8_CB JUNCTION
BO9_MH JUNCTION
B10_MH_a JUNCTION
B10_MH_b JUNCTION
B11 MH JUNCTION
B12_CB JUNCTION
B13_CUL JUNCTION
B14_ CUL JUNCTION
B15_CUL JUNCTION
B16_CUL JUNCTION
B17_CB JUNCTION
B18_CUL JUNCTION
C02_CB JUNCTION
C03_CB JUNCTION
C04_CB JUNCTION
C0O5_CB JUNCTION
C06_CB JUNCTION
DO2_CHAN JUNCTION
DO3_CHAN JUNCTION
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STO_1_ORIFICE
DO1_CHAN
STORAGE_1

*

Node Inflow Summary

JUNCTION
OUTFALL
STORAGE

AO1_UNK
AO2_CB
AO3_CB
AO4_CB
AO5_CB
AO6_CB
BO1_MH
BO2_CUL
BO3_CUL
BO4_MH
BO5_MH
BO6_CB
BO7_CB
BOS_CB
BO9_WMH
B10_MH_a
B10_MH_b
B11_MH
B12_CB
B13_CUL
B14_CUL
B15_CUL
B16_CUL
B17_CB
B18_CUL
C02_CB
CO03_CB
C04_CB
CO5_CB
C06_CB
D02_CHAN
DO3_CHAN
STO_1_ORIFICE
DO1_CHAN
STORAGE_1

JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
OUTFALL

STORAGE

Node Surcharge Summary

0.19 0.19 113.79 0 16:59

0.84 0.85 32.61 0 17:05

2.64 2.69 116.29 0 16:59
Maximum Maximum Lateral
Lateral Total Time of Max Inflow
Inflow Inflow Occurrence Volume
CFS CFS days hr:min 1076 gal
2.14 3.33 0 00:03 1.384
0.00 1.19 0 00:03 0.000
0.00 1.19 0 00:02 0.000
0.00 1.21 0 00:02 0.000
0.00 1.19 0 00:02 0.000
1.19 1.19 0 00:00 0.771
0.00 20.34 0 17:25 0.000
0.00 20.34 0 17:19 0.000
0.00 20.34 0 17:14 0.000
1.09 20.34 0 17:10 0.703
0.00 19.25 0 17:09 0.000
0.00 18.42 0 17:10 0.000
0.00 18.42 0 17:10 0.000
0.00 18.42 0 17:03 0.000
1.38 18.42 0 17:37 0.894
0.00 9.04 0 00:18 0.000
0.00 5.53 0 00:46 0.000
0.00 7.17 0 00:16 0.000
5.53 5.53 0 00:00 3.576
0.03 11.50 0 17:04 0.017
0.00 8.14 0 17:16 0.000
0.00 8.14 0 17:00 0.000
0.00 8.14 0 17:01 0.000
0.00 8.14 0 16:59 0.000
6.67 6.67 0 00:00 4.312
0.00 0.83 0 00:08 0.000
0.00 0.83 0 00:01 0.000
0.00 0.83 0 00:06 0.000
0.00 0.83 0 00:06 0.000
0.83 0.83 0 00:00 0.537
0.00 20.34 0 17:02 0.000
0.00 20.34 0 17:20 0.000
0.00 1.47 0 16:59 0.000
0.00 20.34 0 17:05 0.000
1.47 1.47 0 00:00 0.951

Surcharging occurs when water rises above the top of the highest conduit.

Max. Height Min. Depth
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JUNCTION
JUNCTION

Hours Above Crown Below Rim
Surcharged Feet Feet
23.97 1.906 4.127
23.70 1.068 3.032
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.045
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-939
.042
.951



B12_CB JUNCTION 23.70 4_.760 0.000

* * * *

Node Flooding Summary

* * *

Flooding refers to all water that overflows a node, whether it ponds or not.

Total Max imum

Maximum Time of Max Flood Ponded
Hours Rate Occurrence Volume Depth
Node Flooded CFS days hr:min 1076 gal Feet
B12_CB 0.01 0.41 0 00:18 0.000 5.76
KEAAAAAAAAAAAAAAAAAXAXAAX
Storage Volume Summary
KEAAAAAAAAAAAAAAAAAAXXX
Average Avg E&l Maximum Max Time of Max Maximum
Volume Pcnt Pcnt Volume Pcnt Occurrence Outflow
Storage Unit 1000 ft3 Full Loss 1000 ft3 Full days hr:min CFS
STORAGE_1 1.620 34 0 1.653 35 0 16:59 1.47
Outfall Loading Summary
Flow Avg Max Total
Freq. Flow Flow Volume
Outfall Node Pcnt. CFS CFS 1076 gal
DO1_CHAN 99.88 20.20 20.34 13.042
System 99.88 20.20 20.34 13.042
Link Flow Summary
Maximum Time of Max Maximum Max/ Max/
|Flow]| Occurrence |veloc] Full Full
Link Type CFS days hr:min ft/sec Flow Depth
AO1_UNK_B13_ CUL CONDUIT 3.33 0 01:17 1.92 0.07 0.51
AO2_CB_AO01_UNK CONDUIT 1.19 0 00:03 10.91 0.26 0.54
A03_CB_A02_CB CONDUIT 1.19 0 00:03 8.57 0.26 0.43
AO4_CB_A03_CB CONDUIT 1.19 0 00:02 3.83 1.17 0.83
AO5_CB_A04_CB CONDUIT 1.21 0 00:02 3.69 1.45 0.90
A06_CB_A05_CB CONDUIT 1.19 0 00:02 12.14 0.18 0.64
BO1_MH_DO3_CHAN CONDUIT 20.34 0 17:20 3.66 0.04 0.24
BO2_CUL_BO1_MH CONDUIT 20.34 0 17:25 15.57 0.13 0.24
BO3_CUL_B02_CUL CONDUIT 20.34 0 17:19 5.80 0.03 0.19
BO4_MH_BO3_CUL CONDUIT 20.34 0 17:14 10.83 0.90 0.58
BO5_MH_B04_MH CONDUIT 19.25 0 17:10 12.31 0.78 0.83
BO6_CB_BO5_MH CONDUIT 18.42 0 17:09 17.09 0.52 0.59
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BO7_CB_B0O6_CB CONDUIT 18.42 0 17:10 20.97 0.48 0.50
BO8_CB_B0O7_CB CONDUIT 18.42 0 17:10 17.09 0.65 0.59
BO9_MH_BO8_CB CONDUIT 18.42 0 17:03 18.39 0.54 0.55
B10_MH_b_B09_MH CONDUIT 5.53 0 00:47 4.38 0.87 0.67
B11_MH_B10_MH_a CONDUIT 9.04 0 00:18 3.50 0.06 1.00
B12_CB_B11_MH CONDUIT 5.55 0 00:09 8.21 0.98 1.00
B13_CUL_B09_MH CONDUIT 11.50 0 17:37 15.35 1.09 1.00
B14_CUL_B13_CUL CONDUIT 8.14 0 17:04 10.30 0.07 0.50
B15_CUL_B14_CUL CONDUIT 8.14 0 17:16 16.33 0.87 0.61

B16_CUL_B15 CUL CONDUIT 8.14 0 17:00 7.21 0.07 0.30
B17_CB_B16_CUL CONDUIT 8.14 0 17:01 20.91 1.03 0.66

B18 CUL_B17_CB CONDUIT 6.72 0 00:00 11.38 1.08 0.88
C02_CB_BO0O5_MH CONDUIT 0.83 0 00:12 3.19 0.15 0.63
C03_CB_C02_CB CONDUIT 0.83 0 00:08 5.83 0.12 0.25
C04_CB_C03_CB CONDUIT 0.83 0 00:01 6.87 0.15 0.25
CO5_CB_C04_CB CONDUIT 0.83 0 00:06 5.14 0.15 0.26
CO6_CB_CO05_CB CONDUIT 0.83 0 00:06 5.68 0.13 0.24
DO2_CHAN_DO1_CHAN CONDUIT 20.34 0 17:05 3.93 0.04 0.23
DO3_CHAN_DO2_CHAN CONDUIT 20.34 0 17:02 3.62 0.04 0.24
STO_1_ORIFICE_B17_CB CONDUIT 1.47 0 16:59 3.55 0.08 0.52

OR1 ORIFICE 1.47 0 16:59 1.00

OR1_RISER ORIFICE 0.00 0 00:00 0.00

OR2 ORIFICE 0.75 0 00:19 1.00

OR2_RISER ORIFICE 4.79 0 00:46 0.71

Flow Classification Summary

Adjusted -—- Fraction of Time in Flow Class ---—- Avg. Avg.
/Actual Up Down Sub Sup Up Down Froude Flow

Conduit Length Dry Dry Dry Crit Crit Crit Crit Number Change
AO1_UNK_B13_CUL 1.00 0.00 0.00 0.00 1.00 0.00 0.00 O0.00 0.24  0.0000
A02_CB_A01_UNK 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 2.04 0.0000
AO03_CB_A02_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 3.20 0.0000
A04_CB_A03_CB 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.85 0.0000
AO5_CB_A04_CB 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.73 0.0000
A06_CB_A05_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.45 0.0000
BO1_MH_DO3_CHAN 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.81 0.0000
BO2_CUL_BO1_MH 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 3.84 0.0000
BO3_CUL_B0O2_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.34 0.0000
BO4_MH_BO3_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 1.96 0.0000
BO5_MH_B0O4_MH 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.85 0.0000
BO6_CB_BO5_MH 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 3.53 0.0000
BO7_CB_B06_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 4.83 0.0000
BO8_CB_B0O7_CB 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 3.53 0.0000
BO9_MH_BO08_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 3.93 0.0000
B10_MH_b_B09_MH 1.00 0.00 0.00 0.00 0.01 0.00 0.00 0.99 0.81 0.0000
B11_MH_B10_MH_a 1.00 0.00 0.00 0.00 1.00 0.00 0.00 O0.00 0.00 0.0000
B12_CB_B11_MH 1.00 0.00 0.00 0.00 0.99 0.01 0.00 0.01 0.02 0.0000
B13_CUL_BO09_MH 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.11  0.0000
B14_CUL_B13_CUL 1.00 0.00 0.00 0.00 0.96 0.04 0.00 0.00 0.58 0.0000
B15_CUL_B14_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 4.03 0.0000
B16_CUL_B15_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.31 0.0000
B17_CB_B16_CUL 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 3.41 0.0000
B18_CUL_B17_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 1.51 0.0000
C02_CB_BO0O5_MH 1.00 0.00 0.00 0.00 1.00 0.00 0.00 O0.00 0.39 0.0000
C03_CB_C02_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 2.31 0.0000
C04_CB_C03_CB 1.00 0.00 0.00 0.00 0.00 1.00 0.00 O0.00 2.27 0.0000
CO5_CB_C04_CB 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 2.11 0.0000
CO6_CB_CO05_CB 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 2.42 0.0000
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DO2_CHAN_DO1_CHAN 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.88 0.0000
DO3_CHAN_DO2_CHAN 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.79 0.0000
STO_1_ORIFICE_B17_CB 1.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.96 0.0000

*

Conduit Surcharge Summary

Hours Hours

————————— Hours Full --——-—-—- Above Full Capacity

Conduit Both Ends Upstream Dnstream Normal Flow Limited
AO4_CB_A03_CB 0.01 0.01 0.01 23.97 0.01
AO5_CB_A04_CB 0.01 0.01 0.01 23.98 0.01
B11_MH_B10_MH_a 23.70 23.70 23.70 0.01 0.01
B12_CB_B11_MH 23.70 23.70 23.70 0.01 0.01
B13_CUL_B09_MH 22.71 22.71 22.71 23.80 22.71
B17_CB_B16_CUL 0.01 0.01 0.01 23.47 0.01
B18_CUL_B17_CB 0.01 0.01 0.01 24.00 0.01

Analysis begun on: Mon May 09 18:18:17 2016
Analysis ended on: Mon May 09 18:18:26 2016
Total elapsed time: 00:00:09
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APPENDIX C

COOPERS BEACH — MITIGATION AS BUILT
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May 5, 2011
AOA-3985
Kathy Curry
City of Sammamish
801 228" Avenue SE
Sammamish, WA 98075

REFERENCE: Cooper’s Beach —42x E. Lake Sammamish Shore Lane NE,
Sammamish, WA (Corps # NWS-2009-476 Heen/Leseberg)

SUBJECT: Revised Mitigation As-built - Baseline Assessment Report

Dear Kathy:

This report has been prepared to document baseline conditions following installation
of the wetland and shoreline mitigation area at the Cooper’s Beach project site, and
has been revised to address the comments presented in your March 3, 2011 e-mail
to Evan Maxim (see Section 1.0 below). Also included in this report are the
vegetation sample plots and photo-points that will be reviewed as part of the five
year monitoring program.

1.0 PROJECT SUMMARY

Installation of the wetland mitigation area at the Cooper’s Beach project site was
generally completed in January 2011 according to the Shoreline Restoration,
Wetland Restoration, Clearing and Grading Permit Plan (revised June 15, 2010),
prepared by The Watershed Company. Site visits for the initial baseline assessment
were conducted by AOA and occurred on January 13, and February 3, 2011.
Following the initial baseline review, the mitigation area was slightly revised to
ensure compliance with SMC 21A.50.351(3)(b). Under this code section, no more
than 25% of the total lake frontage may be used for shoreline access.

As depicted on the current as-built plan, the mitigation area has been revised such
that the existing bulkhead to remain is now 60 feet in total length (i.e., 25% of the
total 240 feet of lake frontage). The remaining 180 feet of shoreline has