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Technical Memorandum (continued) RPWS Pond Retrofit Effectiveness Monitoring Proposal

INTRODUCTION

The Redmond Paired Watershed Study (RPWS) is one of several effectiveness monitoring studies
that was selected for implementation starting in 2014 for the Stormwater Action Monitoring
(SAM) program for Puget Sound. The goal of effectiveness monitoring under the SAM program
is to provide widely applicable information for improving stormwater management in the
region. The specific study question to be addressed through the RPWS is as follows:

How effective are watershed rehabilitation efforts at
improving receiving water conditions at the watershed scale?

In this context, rehabilitation efforts could include any of the following practices:

e Stormwater management retrofits in upland areas that would include facilities for onsite
stormwater management (e.g., low impact development [LID] practices), runoff
treatment, and flow control

® Riparian and instream habitat improvements
® Programmatic practices for stormwater management

To address this study question, a conceptual experimental design for the RPWS was
subsequently developed and summarized in the Redmond Paired Watershed Study Experimental
Design Report (Herrera 2015a). Building on this previous work, a Quality Assurance Project Plan
(QAPP) was developed to guide the implementation of all subsequent phases of the RPWS
(Herrera 2015b). This QAPP documents the experimental design and procedures that will be
used during data collection, processing, and analysis to ensure all results obtained for the RPWS
are scientifically defensible.

As described in the QAPP, the experimental design for the RPWS has two primary components:

e Status and Trends Monitoring: Routine and continuous measurements of various
hydrologic, chemical, physical habitat, and biological indicators of stream health over an
extended timeframe to quantify improvements in receiving water conditions in response
to watershed rehabilitation efforts.

o Effectiveness Monitoring: Measurements of hydrologic and/or chemical parameters
over a relatively short timeframe to document the effectiveness of specific structural
stormwater controls that have been constructed to improve receiving water conditions.
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Technical Memorandum (continued) RPWS Pond Retrofit Effectiveness Monitoring Proposal

The Status and Trends Monitoring utilizes a “paired watershed” experimental design that
involves collecting these measurements in seven watersheds (Table 1; Figure 1) categorized as
follows:

e Three "Application” watersheds with wadeable lowland streams that are moderately
impacted by urbanization and prioritized for rehabilitation efforts.

e Two "Reference” watersheds with relatively pristine wadeable lowland streams that do
not require rehabilitation.

e Two "Control” watersheds with wadeable lowland streams that are significantly impacted
by urbanization and not currently prioritized for rehabilitation.

Table 1. Application, Reference, and Control Watersheds for the
Redmond Paired Watershed Study.
Watershed Total Watershed Area
Watershed Dominant Land Area Inside Redmond
Watershed Name Type Use/Cover (acres) (acres)

Evans Creek Tributary 108 Application Residential 397 0?
Monticello Creek Application Residential/Commercial 345 264
Tosh Creek Application Residential/Commercial 299 276
Colin Creek? Reference Forest 1,990 90
Seidel Creek? Reference Forest 1,188 615
Country Creek Control Residential/Commercial 212 212
Tyler's Creek Control Residential/Commercial 168 167

@ Watershed is in unincorporated King County.

Status and Trends Monitoring was initiated in 2016 and is currently ongoing; this component of
the RPWS is anticipated to continue through 2025. The onset of Effectiveness Monitoring has
been delayed for the following reasons:

® Per the QAPP, Status and Trends Monitoring was conducted over a “baseline” period
prior to the implementation of any rehabilitation efforts to increase the likelihood of
detecting trends in the Application watersheds.

e To date, no new structural stormwater controls have come online in an Application
watershed that are suitable for Effectiveness Monitoring.
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Technical Memorandum (continued) RPWS Pond Retrofit Effectiveness Monitoring Proposal

In April 2021, the City of Redmond retrofitted two existing stormwater detention ponds in the
Monticello Watershed with a continuous monitoring and adaptive control (CMAC) system to
improve their performance for managing peak flows during storm events. This memorandum
outlines proposed monitoring of these ponds for the Effectiveness Monitoring component of
the RPWS and the related linkages to ongoing Status and Trends Monitoring. It is organized to
include the following information to support this proposed monitoring:

e Description of the stormwater detention ponds and the CMAC system
e Description of the procedures that will be used for the Effectiveness Monitoring

e Description of the data analysis methods that will be used to quantify performance
improvements stemming from the CMAC system

e Description of reporting activities for the Effectiveness Monitoring

Planning level cost estimate for the Effectiveness Monitoring

STORMWATER DETENTION POND RETROFIT DESCRIPTION

Following a pilot study conducted by Osborn Consulting, Inc., that examined the feasibility and
cost/benefit of retrofitting stormwater detention ponds (Appendix A), the City is planning to
retrofit two stormwater detention ponds in the Monticello Creek watershed (Figure 1) with a
CMAC system that was developed by Opti. As shown in Figure 2, the Curry East pond is located
near the intersection of Northeast 116th Street and 174th Place Northeast while the Whistler
Ridge pond is located near the intersection of Northeast 116th Street and 176th Place
Northeast. Both ponds discharge to the southern fork of Monticello Creek at a location just
downstream of existing hydrologic monitoring (Mon-Mid-S) and physical habitat monitoring
(Mont-3) stations for the Status and Trends Monitoring and upstream of existing hydrologic
monitoring (Mont-Mouth) and physical habitat monitoring (Mont-1 and Mont-2) stations on the
main stem of the creek (Figure 3).

The Curry East pond was constructed in 2004, and the Whistler Ridge pond was constructed in
2003. Both ponds were designed pursuant to the Stormwater Management Manual for Puget
Sound (Ecology 1992) and sized to limit peak flows discharged from the developed site to

50 percent of the existing condition 2-year, 24-hour event and to maintain the existing
condition peak flow rates for the 10-year and 100-year, 24-hour design storms. Collectively, the
two ponds treat approximately 10 percent of the total contributing watershed area for
Monticello Creek. For reference, as-built drawings for the ponds are provide in Appendix B to
this memorandum; the drainage report for the Curry East pond is provide in Appendix C.
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Technical Memorandum (continued) RPWS Pond Retrofit Effectiveness Monitoring Proposal
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Figure 2. Location of Pond Retrofit Projects.

The CMAC system developed by Opti optimizes the performance of existing stormwater
detention facilities by leveraging forecast information with onsite sensors, allowing adaptive use
of the full storage volume available to mimic flow patterns that existed prior to land
development. By limiting and controlling outflows, the Opti CMAC system is able to minimize
erosion and flashiness in the downstream channel (often greater than 50 percent improvement
from passive pond operation), improving habitat conditions in downstream receiving waters.
More detailed information on the Opti CMAC system is provided in Appendix D to this
memorandum. The Opti CMAC system received approval through the Washington Department
of Ecology’s Technology Assessment Protocol — Ecology (TAPE) program for use in meeting the
State’s Flow Duration Control (FDC) requirements (Appendix E).

It is anticipated that the Opti CMAC system will be installed and become operational in both
ponds sometime in the spring of 2021.
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Technical Memorandum (continued) RPWS Pond Retrofit Effectiveness Monitoring Proposal

EFFECTIVENESS MONITORING PROCEDURES

Effectiveness Monitoring would involve comparisons of the measured outflow from the ponds
with the Opti CMAC system to modeled estimates of outflow from the ponds in their current
configuration. Measured outflow from the ponds will be obtained from sensors that will be
installed in association with the Opti CMAC system. The inflow to each pond is required to
model outflow in their current configuration. Because each pond has multiple inlets, it was
deemed too costly to install monitoring equipment to directly measure inflow. Therefore, the
following stepwise procedure will be employed to estimate inflow to the ponds:

1.

Using the Opti CMAC system to prevent discharge from each pond, capture water during
successive storm events until each pond is completely filled.

During a dry period, use the Opti CMAC system to perform a controlled release of water
from each pond while continuously measuring the pond outflow and stage.

Using the data obtained from Step 2, develop relationships for predicting the available
storage in each pond as a function of stage.

Using the relationships obtained from Step 3, develop spreadsheet models to estimate
the average inflow rate to the ponds over 15-minute intervals based on the following
equation and using measured data from the Opti CMAC system for pond outflow and
stage:

Qinflow = (Qoutflow + Astorage)/goo
Where:

Qinflow = estimated average pond inflow rate in cubic feet per second over
15-minute interval

Qoutlow = Measured pond outflow in cubic feet over 15-minute interval
Astorage = measured change in pond storage in cubic feet over 15-minute interval
Example calculations for this equation are provided in Appendix F.

Using the spreadsheet models from Step 4, estimate the inflow to each pond over an
entire water year using continuous measurements (15-minute logging interval) of
outflow and stage from the Opti CMAC system over the same period.

Use the continuous estimates of inflow to the ponds from Step 5 as input for a Western
Washington Hydrology Model (WWHM) that will be developed for each pond to predict
outflows in their current configuration.
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Technical Memorandum (continued) RPWS Pond Retrofit Effectiveness Monitoring Proposal

It is anticipated that the Effectiveness Monitoring described herein would initiate once the
CMAC system becomes operational in each pond (spring of 2021) and extend over a period
capturing Water Years (WY) 2022 and 2023. This will produce a continuous time series of pond
outflow that will be collected over a sufficient duration to detect pond performance
improvements across a range of storm sizes.

It should be noted that the accuracy of the spreadsheet models from Step 5 may decrease if
baseflow enters the ponds between storm events during wet weather months. To ensure the
accuracy of these models, inlets to each pond will be inspected in October, December, February,
and April over the period of monitoring identified above to check for baseflow. If baseflow is
observed at an inlet, a manual measurement will be made using a portable flow meter to
quantify the baseflow discharge. These data will then be used to modify the spreadsheet models
from Step 5 to increase their accuracy.

DATA ANALYSIS METHODS

Data obtained from the monitoring described above will be analyzed to detect a significant
decrease in peak outflow from the ponds relative to the expected peak outflow of the ponds in
their current configuration. The specific null hypothesis (Ho) and alternative hypothesis (H.) for
this analysis are as follows:

Ho: Peak outflow from the ponds with the Opti CMAC system is equal to or higher than
the peak outflow from the ponds in their current configuration.

H.: Peak outflow from the ponds with the Opti CMAC system is lower than the peak
outflow from the ponds in their current configuration.

To facilitate this analysis, the time series data described above for outflow will be processed
using a computer algorithm to identify individual storm “events” based on a minimum inter-
event dry period with less than 0.04 inch of rainfall. Once these events are defined, the algorithm
will automatically calculate peak outflow during individual storm events for the ponds with the
Opti CMAC system and the ponds in their current configuration. These data will then be
compared using a Wilcoxon signed rank test to evaluate the null and alternate hypotheses
identified above. The statistical significance of this test will be assessed based on an alpha (o)
level of 0.05.

In addition to the statistical test described above, flow duration curves will be computed based
on the outflow from the ponds with the Opti CMAC system and the outflow from the ponds in
their current configuration. These curves will be compared to determine if the ponds with the
Opti CMAC system provide a level of performance that more closely matches design
expectations from the current Stormwater Management Manual for Western Washington
(Ecology 2019).
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Technical Memorandum (continued) RPWS Pond Retrofit Effectiveness Monitoring Proposal

Data from existing monitoring stations that were established for the Status and Trends
Monitoring component of the RPWS will also be leveraged to detect improving trends in
receiving water conditions that may stem from the pond retrofits. Specifically, trend analyses will
be performed on the data from existing hydrologic monitoring stations in the Monticello Creek
watershed based on procedures identified in Herrera (2015b and 2020). Given the point of
discharge for the ponds on the creek (Figure 3), improving trends would be expected at the
main stem hydrologic monitoring station (Mont-Mouth) but not at the stations located on the
northern and southern forks of the creek (Mont-Mid-S and Mont-Mid-N, respectively).

Similarly, data from existing physical habitat monitoring stations that were established for the
Status and Trends Monitoring will be leveraged for the same purpose. Based on the locations of
these stations on the creek (Figure 3), improving trends would be expected at the main stem
physical habitat monitoring stations (Mont-1 and Mont-2) but not at the stations located on the
northern and southern forks of the creek (Mont-4 and Mont-5, respectively).

Results from the analyses described above will be summarized in a stand-alone Effectiveness
Monitoring Report that will be produced following the conclusion of monitoring at the end of
WY2023. A draft version of this report will be produced for review by the Technical Advisory
Committee (TAC) that was established for the RPWS. A final version of the report will then be
produced based on comments received from the TAC on the draft version.

PLANNING LEVEL COST ESTIMATES

Planning levels costs for the Effectiveness Monitoring described herein are summarized in
Table 2 by major deliverables.

Table 2. Planning Level Cost Estimates.
Deliverable Anticipated Completion Cost

Spreadsheet models to predict pond inflow Spring 2022 $4,000

WWHM to predict pond outflow Spring 2022 $4,000

Inflow estimates for each pond through the end of Fall 2022 $8,500
WY2022

Inflow estimates for each pond through the end of Fall 2023 $8,500
WY2023

Draft Effectiveness Monitoring Report Fall/Winter 2023 $15,000

Final Effective Monitoring Report Winter/Spring 2024 $4,000

Total Cost $44,000

WY: water year
@ HERRERA
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Technical Memorandum (continued) RPWS Pond Retrofit Effectiveness Monitoring Proposal
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CMAC PILOT STUDY
FEASIBILITY AND COST/BENEFIT ANALYSIS

OVERVIEW

The purpose of this memo is to summarize the feasibility and cost/benefit analysis for retrofitting two
stormwater ponds in the City of Redmond with continuous monitoring and adaptive control (CMAC)
systems. The analysis consisted of assessing the planning level cost and improvement in flow durations
at potential pond locations after installing a CMAC retrofit. Flow durations were brought as close as
possible to pre-developed durations by adjusting the active orifice sizes and CMAC control parameters.

The analysis will be used to finalize the selection of two stormwater ponds for retrofit pilot projects and
verify initial hydraulic parameters for the selected ponds so equipment can be ordered to allow installation
during fall 2020. The equipment order has been identified as a critical path item and will consist of an
order for the CMAC actuator assemblies that are estimated to have a 16-week lead time.

The City has identified four ponds as possible retrofit locations, with two preferred options that would
allow management of the largest basin area. Each pond is located in the Monticello Creek watershed.
Monticello Creek was selected as a priority watershed for restoration after completion of the City’'s 2013
Watershed Management Plan. The four ponds are shown in Figure 1 and include the following:

e Whistler Ridge (preferred location)
e Curry East (preferred location)

e Taloora Aye

e Fisher Village Pond #1

Each pond was investigated to determine the benefits, feasibility, and planning-level costs of retrofitting
with a CMAC system that operates using software developed by OptiRTC, Inc. (Opti).
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Figure 1 | Project Area Map

EXISTING CONDITIONS

The four stormwater ponds are located in north Redmond in residential subdivisions on the north side of
NE 116t Street. All ponds are within approximately a quarter mile of each other. The ponds discharge to
Monticello Creek either directly or through a storm drain system that conveys flow from west to east along
NE 116%™ Street. According to record drawings, the ponds were constructed between 2001 and 2005. The
ponds were intended to manage runoff from the residential developments also constructed at that time.

According to drainage reports, the ponds and control structures were designed to provide flow control
using the Santa Barbara Urban Hydrograph (SBUH) method and sized to match pre-developed (forested)
flows for 50 percent of the 2-year peak flow and the full peak flows for the 10-year and 100-year events.

OsBORN CONSULTING, INC.
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CITY OF REDMOND CMAC PILOT PROJECT | FEASIBILITY AND COST/BENEFIT ANALYSIS

This methodology aligned with the 1992 Ecology Stormwater Management Manual for the Puget Sound
Basin, which was adopted by the City of Redmond at the time.

FEASIBILITY

Feasibility for retrofitting the ponds was determined by completing site visits to verify record drawings and
determine whether adequate conditions exist for installing a CMAC retrofit. Site visits to each pond were
completed by OCI on July 2, 2020. Each pond was inspected for the following elements:

e Accessibility for construction equipment

o Verification that outlet structures matched record drawings

¢ Adequate space for installation of CMAC system, including space for an actuator installed above
the outlet structure and an electrical panel installed nearby

¢ Adequate space for a solar panel that would not be inhibited by excessive tree cover

Based on the criteria above, all four locations were determined to be feasible for installation of a CMAC
system. The Whistler Ridge and Curry East ponds were noted to be enclosed in fenced areas, while the
Taloora Aye and Fischer Village ponds were not fenced.

WWHM AND CMAC MODELING

Potential improvements from CMAC retrofits were investigated using the Western Washington Hydrology
Model (WWHM) Version 4.2.17 and a spreadsheet tool provided by Opti that calculates the change in
flow durations based on CMAC software logic expected to be employed at each site. For each pond, a
model was first run in WWHM and then imported into the Opti spreadsheet. Modeling was completed
according to guidelines in the Redmond Stormwater Technical Notebook.

WWHM hydrology parameters were taken from drainage reports that were available for each pond. Land
cover in pre-developed conditions was assumed to be forest. For existing conditions, pervious areas were
generally assumed to be lawn, except for several park areas and natural areas that were assumed to be
forest based on heavy tree cover shown in aerial images. According to data from the USDA web soil
survey, soils in the area consist of Alderwood gravelly sandy loam. This soil was modeled as Type C in
WWHM. Slopes were determined using GIS contours and modeled using the flat slope category for all
basins. Basin parameters are summarized in Table 1.

TABLE 1 | WWHM MODEL PARAMETERS

Pond Basin Impervious Forest Lawn Percent Slope
Area (AC) Area (AC) | Area (AC) | Area (AC) | Impervious | Category
Whistler Ridge 16.91 9.97 0 6.94 59% Flat
Curry East 17.03 9.12 1.97 5.93 53% Flat
Taloora Aye 15.78 7.73 2.36 5.70 49% Flat
Fischer Village 7.02 4.30 0 2.72 61% Flat

For the existing conditions WWHM models, pond parameters were taken from record drawings and
included pond dimensions, live storage volumes, and the sizes and depths of orifices and risers. To
simplify the modeling, the dead storage volume below the pond outlet elevations was not modeled.

CMAC model parameters consisted of WWHM output data and parameters for guiding CMAC logic during

the model simulation. WWHM parameters were taken from WWHM model output and included pre-

OsBORN CONSULTING, INC.
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CITY OF REDMOND CMAC PILOT PROJECT | FEASIBILITY AND COST/BENEFIT ANALYSIS

developed and existing conditions runoff timeseries, precipitation timeseries, and stage-storage curves for
the ponds. The primary CMAC logic parameters were the depth and size of the proposed active orifices,
target maximum stage during active control, and minimum desired flow to be released during the
simulation. Orifices depth was set equal to the pond outlet to allow active control at all flow rates. The
target maximum stage was set to the top of the overflow riser in the control structure. Minimum desired
flow was set equal to or less than 50 percent of the 2-year peak flow based on the WWHM model, which
was roughly half the minimum flow that the ponds were designed to release under the 1992 standards.
This is the flow rate that will be targeted during times when the pond is releasing water after filing up
during a storm event. The spreadsheet includes multiple other CMAC parameters related to logic
decisions based on weather forecasting and were generally left at the default settings for this preliminary
stage of design. These parameters will be fine-tuned during final design and the post-construction
software optimization period, which will be performed by Opti.

TABLE 2 | OPTI SPREADSHEET PARAMETERS

Active CMAC Orifice

Target Minimum

Existing Control Structure P d . .
Pond Diameter ropose Maximum | Desired
and Inverts (ft NAVD88) (in) Vvalve Inverts Stage (ft) | Flow (cfs)
(ft NAVD88)

1.70-in Orifice, 213.89
Whistler Ridge 5.94-in Orifice, 220.46 12 217.37 3.8 0.25
8-in Orifice, 221.35
2.94-in Orifice, 264.50

Curry East 1251 Notched Weir. 569.43 10 267.00 55 0.25
2.09-in Orifice, 182.93

Taloora Aye 1.48-ft Notched Weir, 188.93 12 184.38 5.0 0.10

Fischer Village 1.90-in Orifice, 203.51 10 203.71 6.0 0.23

2.20-ft Notched Weir, 206.45

COST/BENEFIT ANALYSIS

Costs for the retrofit projects were compared using hardware cost estimates provided by Opti. Because
each retrofit location would have similar hardware components, the costs did not vary significantly
between the pond locations. Costs were primarily estimated using equipment quotes provided by Opti. A
10 percent contingency was added for equipment costs, and a 30 percent contingency was added for
construction costs. Planning level cost estimates are summarized in Table 3 and attached included in
Appendix A.

Benefits were assessed by comparing basin area managed, change in flow durations, and advantages
and disadvantages of each site location. The basin area managed was greatest for the Whistler Ridge
pond (16.91 acres) and the Curry East pond (17.03 acres). The Taloora Aye pond (15.78 acres) manages
slightly less area, while the Fischer Village pond (7.02 acres) manages the smallest area.

Flow duration plots are included in Appendix B and indicate that flow durations improved in each pond
with the CMAC retrofit. Current flow control in the Redmond Technical Notebook require flow control
facilities for new or redevelopment projects to match pre-developed flow durations for 50 percent of the 2-
year peak flow through the full 50-year peak flow (flow control standard) along with matching pre-
developed durations for 8 percent of the 2-year flow through 50 percent of the 2-year flow (LID standard)
if LID facilities are not used to the maximum extent feasible. Because the existing ponds were designed
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CITY OF REDMOND CMAC PILOT PROJECT | FEASIBILITY AND COST/BENEFIT ANALYSIS

under older standards and the volume of the ponds is not proposed to be increased with this retrofit, it
was not possible to meet the current flow control standards. Flow durations were brought as close as
possible to pre-developed durations by adjusting the active orifice sizes and CMAC control parameters.

The Whistler Ridge and Curry East ponds have the site advantages of being enclosed in gated areas,
which could be useful in providing extra security for a CMAC system that includes a control panel and
solar panel installed above ground. The costs and benefits for each pond are summarized in Table 3.

TABLE 3 | COST/BENEFIT SUMMARY

Péinnttr:gclfgfl Basin Area Site
Pond ; Managed by Advantages/
Cost with : .
. Retrofit (ac) | Disadvantages
Contingency

Whistler Ridge $103,422 16.91 Enclosed in
gated area

Curry East $105,388 17.03 Enclosed in
gated area
Taloora Aye $105,449 15.78 Not enclosed
Fischer Village $103,634 7.02 Not enclosed

Note: Annual software licensing costs are not included in the construction
cost estimates. For two ponds, annual software licensing costs are
$27,600.

RECOMMENDATIONS

The Whistler Ridge pond and Curry East pond are recommended for moving forward with CMAC retrofits.
These ponds have the advantages of managing the largest basin areas and being located in enclosed
areas that will provide extra security.

Based on modeling results, both of these ponds are recommended to have a 12-inch orifice, which will
require an IQT500 actuator assembly based on information provided by Opti. It is recommended that the
City move forward with ordering the actuator assemblies so that construction can occur during fall 2020.

OsBORN CONSULTING, INC.
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APPENDIX A: PLANNING LEVEL COST ESTIMATES
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Whistler Ridge

City of Redmond

CMAC Retrofit Pilot Project
Planning Level Cost Estimate
Whistler Ridge

Item Unit I Unit Cost Quantity Cost
|OPTI EQUIPMENT
{Rototork 1QT 500 24 VDC Actuator LS | $12,000.00 1 $12,000
e T L B
24 \/DC Solar Panels LS | $4,000.00 1 $4,000
{Opti Control Panel LS [ $10,000.00 1 $10,000
IP MC Water Level Sensor and 80 ft Cable LS || $2,200.00 1 $2,200
|Davis Rain Gauge Ls | $175.00 1 $175
ICamera LS | $1,500.00 1 $1,500
|Opti Equipment Subtotal $39,825
Shipping (10%) $3,983
{Equipment Contingency (10%) $4,381
|opti Equipment Total $48,188
ICONTRACTOR ITEMS
|Modified Control Structure Riser LS || $5,000.00 1 $5,000
IMobiIization and Construction LS I $35,000.00 1 $35,000
{Contractor Items Subtotal $40,000
Sales Tax (10%) $4,000
|Construction Contingency (30%) $13,200
IContractor Items Total $57,200
IOpti Equipment Plus Contractor Items Total $105,388
SOFTWARE LICENSE
|Ongoing Annual Costs for Software License (Total Price for Two Ponds) $27,600




Curry Pond

City of Redmond
CMAC Retrofit Pilot Project
Planning Level Cost Estimate

Curry Pond
Item Unit I Unit Cost Quantity Cost

|OPTI EQUIPMENT

{Rototork 1QT 500 24 VDC Actuator LS | $12,000.00 1 $12,000
A i 1 Erd B I
24 \/DC Solar Panels LS | $4,000.00 1 $4,000
{Opti Control Panel LS [ $10,000.00 1 $10,000
IP MC Water Level Sensor and 80 ft Cable LS || $2,200.00 1 $2,200
|Davis Rain Gauge Ls | $175.00 1 $175
ICamera LS | $1,500.00 1 $1,500
|Opti Equipment Subtotal $38,200
Shipping (10%) $3,820
{Equipment Contingency (10%) $4,202
IOpti Equipment Total $46,222
ICONTRACTOR ITEMS
|Modified Control Structure Riser LS || $5,000.00 1 $5,000
IMobiIization and Construction LS I $35,000.00 1 $35,000
{Contractor Items Subtotal $40,000
Sales Tax (10%) $4,000
|Construction Contingency (30%) $13,200
IContractor Items Total $57,200
IOpti Equipment Plus Contractor Items Total $103,422
SOFTWARE LICENSE
|Ongoing Annual Costs for Software License (Total Price for Two Ponds) $27,600




Taloora Aye

City of Redmond

CMAC Retrofit Pilot Project
Planning Level Cost Estimate
Taloora Aye

Item Unit I Unit Cost Quantity Cost
|OPTI EQUIPMENT
{Rototork 1QT 500 24 VDC Actuator LS || $12,000.00 1 $12,000
12-Inch Butterfly Valve, Stem, and Reducer LS [ $10,000.00 1 $10,000
24 \VDC Solar Panels LS | $4,000.00 1 $4,000
{Opti Control Panel LS [ $10,000.00 1 $10,000
IP MC Water Level Sensor and 80 ft Cable LS || $2,200.00 1 $2,200
|Davis Rain Gauge LS | $175.00 1 $175
ICamera LS | $1,500.00 1 $1,500
|Opti Equipment Subtotal $39,875
Shipping (10%) $3,988
{Equipment Contingency (10%) $4,386
IOpti Equipment Total $48,249
ICONTRACTOR ITEMS
|Modified Control Structure Riser LS | $5,000.00 1 $5,000
IMobiIization and Construction LS I $35,000.00 1 $35,000
{Contractor Items Subtotal $40,000
Sales Tax (10%) $4,000
|Construction Contingency (30%) $13,200
IContractor Items Total $57,200
IOpti Equipment Plus Contractor Items Total $105,449
SOFTWARE LICENSE
|Ongoing Annual Costs for Software License (Total Price for Two Ponds) $27,600




Fischer Village

City of Redmond

CMAC Retrofit Pilot Project
Planning Level Cost Estimate
Fischer Village

Item Unit I Unit Cost Quantity Cost
|OPTI EQUIPMENT
{Rototork 1QT 500 24 VDC Actuator LS || $12,000.00 1 $12,000
12-Inch Butterfly Valve, Stem, and Reducer LS | $8,500.00 1 $8,500
24 VDC Solar Panels LS | $4,000.00 1 $4,000
{Opti Control Panel LS [ $10,000.00 1 $10,000
IP MC Water Level Sensor and 80 ft Cable LS || $2,200.00 1 $2,200
|Davis Rain Gauge LS | $175.00 1 $175
ICamera LS | $1,500.00 1 $1,500
|Opti Equipment Subtotal $38,375
Shipping (10%) $3,838
{Equipment Contingency (10%) $4,221
IOpti Equipment Total $46,434
ICONTRACTOR ITEMS
|Modified Control Structure Riser LS | $5,000.00 1 $5,000
IMobiIization and Construction LS I $35,000.00 1 $35,000
{Contractor Items Subtotal $40,000
Sales Tax (10%) $4,000
|Construction Contingency (30%) $13,200
IContractor Items Total $57,200
IOpti Equipment Plus Contractor Items Total $103,634
SOFTWARE LICENSE
|Ongoing Annual Costs for Software License (Total Price for Two Ponds) $27,600
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APPENDIX B: FLOW DURATION CURVES
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City of Redmond

CMAC Retrofit Pilot Project
Flow Duration Plot
Whistler Ridge Pond
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City of Redmond

CMAC Retrofit Pilot Project

Flow Duration Summary
Whistler Ridge Pond

Note: Flow durations were brought as close as possible to pre-developed durations by adjusting the active orifice sizes and CMAC
control parameters. Passing conditions could not be achieved for all flow durations because of the volume of the existing ponds.

Percentage Percent Reduction
Flow(cfs) Duration Exceeding Flowrate, hours (Mitigated/ from Existing
Predeveloped) Pass/Fail Conditions
Developed Existing CMAC
Predeveloped | Unmitigated | Conditions | Mitigated

0.2486 4386 27811 9332 1955 45 Pass 79
0.2584 4036 26842 9057 1802 45 Pass 80
0.2682 3729 25853 8831 1655 44 Pass 81
0.2779 3458 25034 8586 1525 44 Pass 82
0.2877 3214 24291 8346 1398 43 Pass 83
0.2975 2955 23564 8142 1275 43 Pass 84
0.3073 2723 22791 7941 1161 43 Pass 85
0.3171 2527 22075 7752 1051 42 Pass 86
0.3269 2345 21345 7553 987 42 Pass 87
0.3366 2183 20697 7345 938 43 Pass 87
0.3464 2043 20048 7133 895 44 Pass 87
0.3562 1893 19427 6901 861 45 Pass 88

0.366 1768 18865 6690 822 46 Pass 88
0.3758 1644 18334 6493 784 48 Pass 88
0.3856 1539 17807 6288 761 49 Pass 88
0.3954 1442 17289 6087 729 51 Pass 88
0.4051 1361 16785 5925 693 51 Pass 88
0.4149 1273 16317 5766 672 53 Pass 88
0.4247 1202 15867 5595 643 53 Pass 89
0.4345 1129 15453 5466 609 54 Pass 89
0.4443 1056 15039 5317 592 56 Pass 89
0.4541 1003 14595 5181 563 56 Pass 89
0.4638 943 14189 5031 546 58 Pass 89
0.4736 887 13805 4879 530 60 Pass 89
0.4834 835 13401 4726 516 62 Pass 89
0.4932 787 12993 4553 494 63 Pass 89

0.503 740 12626 4382 478 65 Pass 89
0.5128 697 12276 4244 459 66 Pass 89
0.5226 648 11918 4074 441 68 Pass 89
0.5323 611 11612 3947 429 70 Pass 89
0.5421 577 11308 3807 424 73 Pass 89
0.5519 540 10998 3680 415 77 Pass 89
0.5617 503 10697 3546 404 80 Pass 89
0.5715 477 10415 3400 396 83 Pass 88
0.5813 446 10154 3271 385 86 Pass 88

0.591 421 9912 3150 375 89 Pass 88
0.6008 395 9643 3035 363 92 Pass 88
0.6106 370 9404 2919 350 95 Pass 88
0.6204 343 9158 2816 340 99 Pass 88




0.6302 325 8889 2705 329 101 Pass 88

0.64 306 8655 2603 324 106 Pass 88
0.6498 291 8414 2505 317 109 Pass 87
0.6595 275 8210 2419 308 112 Fail 87
0.6693 263 8004 2311 298 113 Fail 87
0.6791 245 7798 2204 286 117 Fail 87
0.6889 234 7605 2121 278 119 Fail 87
0.6987 221 7393 2044 265 120 Fail 87
0.7085 209 7197 1968 253 121 Fail 87
0.7182 196 6998 1888 236 120 Fail 88
0.728 181 6824 1822 225 124 Fail 88
0.7378 175 6651 1737 205 117 Fail 88
0.7476 168 6493 1659 194 115 Fail 88
0.7574 158 6337 1587 185 117 Fail 88
0.7672 149 6195 1517 179 120 Fail 88
0.777 141 6039 1461 170 121 Fail 88
0.7867 134 5868 1409 164 122 Fail 88
0.7965 124 5695 1359 161 130 Fail 88
0.8063 118 5568 1303 156 132 Fail 88
0.8161 109 5436 1243 152 139 Fail 88
0.8259 101 5306 1201 147 146 Fail 88
0.8357 93 5189 1147 142 153 Fail 88
0.8454 86 5071 1098 138 160 Fail 87
0.8552 81 4940 1048 136 168 Fail 87
0.865 74 4826 1009 135 182 Fail 87
0.8748 71 4720 975 129 182 Fail 87
0.8846 66 4594 933 127 192 Fail 86
0.8944 59 4470 893 116 197 Fail 87
0.9042 52 4356 868 113 217 Fail 87
0.9139 50 4260 831 112 224 Fail 87
0.9237 45 4146 795 110 244 Fail 86
0.9335 40 4044 769 107 268 Fail 86
0.9433 36 3948 729 105 292 Fail 86
0.9531 31 3851 692 101 326 Fail 85
0.9629 30 3754 655 97 323 Fail 85
0.9726 26 3664 628 94 362 Fail 85
0.9824 24 3583 591 92 383 Fail 84
0.9922 20 3502 568 91 455 Fail 84
1.002 20 3413 543 88 440 Fail 84
1.0118 17 3326 518 86 506 Fail 83
1.0216 15 3255 498 85 567 Fail 83
1.0314 15 3183 486 84 560 Fail 83
1.0411 12 3119 472 84 700 Fail 82
1.0509 10 3039 462 84 840 Fail 82
1.0607 9 2972 453 83 922 Fail 82
1.0705 7 2887 444 82 1171 Fail 82
1.0803 6 2805 437 79 1317 Fail 82
1.0901 5 2730 429 78 1560 Fail 82
1.0998 5 2676 419 76 1520 Fail 82
1.1096 5 2615 406 75 1500 Fail 82
1.1194 4 2564 401 74 1850 Fail 82
1.1292 4 2516 396 74 1850 Fail 81
1.139 3 2463 387 73 2433 Fail 81
1.1488 3 2401 378 71 2367 Fail 81




1.1586 3 2346 374 70 2333 Fail 81
1.1683 2 2309 372 70 3500 Fail 81
1.1781 1 2266 366 69 6900 Fail 81
1.1879 1 2217 363 69 6900 Fail 81
1.1977 0 2171 359 67 N/A Fail 81
1.2075 0 2133 352 66 N/A Fail 81
1.2173 0 2081 347 65 N/A Fail 81
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City of Redmond

CMAC Retrofit Pilot Project

Flow Durat
Curry Pond

ion Summary

Note: Flow durations were brought as close as possible to pre-developed durations by adjusting the active orifice sizes and CMAC
control parameters. Passing conditions could not be achieved for all flow durations because of the volume of the existing ponds.

Percentage Pass/Fail Status for | Percent Reduction
Flow(cfs) Duration Exceeding Flowrate, hours (Mitigated/ Current Flow from Existing
Predeveloped) | Control Standard Conditions
Developed Existing CMAC
Predeveloped | Unmitigated | Conditions | Mitigated

0.2503 4388 26019 20578 3420 78 Pass 83
0.2602 4038 25062 18272 3221 80 Pass 82
0.2701 3729 24241 16142 3030 81 Pass 81
0.2799 3456 23386 14157 2861 83 Pass 80
0.2898 3212 22569 12373 2696 84 Pass 78
0.2996 2955 21780 10877 2543 86 Pass 77
0.3095 2723 21047 9526 2408 88 Pass 75
0.3193 2527 20332 8245 2264 90 Pass 73
0.3292 2346 19635 7078 2144 91 Pass 70

0.339 2183 18993 6051 1998 92 Pass 67
0.3489 2043 18386 5080 1887 92 Pass 63
0.3587 1893 17819 4086 1805 95 Pass 56
0.3686 1768 17253 3202 1717 97 Pass 46
0.3785 1644 16696 2311 1635 99 Pass 29
0.3883 1539 16181 1988 1562 101 Pass 21
0.3982 1442 15723 1848 1489 103 Pass 19

0.408 1361 15261 1785 1424 105 Pass 20
0.4179 1273 14771 1714 1367 107 Pass 20
0.4277 1202 14310 1648 1320 110 Pass 20
0.4376 1129 13905 1588 1266 112 Fail 20
0.4474 1057 13423 1537 1216 115 Fail 21
0.4573 1003 12991 1483 1171 117 Fail 21
0.4671 942 12579 1441 1128 120 Fail 22

0.477 887 12198 1400 1091 123 Fail 22
0.4868 835 11844 1358 1054 126 Fail 22
0.4967 787 11514 1324 1026 130 Fail 23
0.5066 740 11175 1287 995 134 Fail 23
0.5164 697 10833 1255 968 139 Fail 23
0.5263 648 10496 1217 938 145 Fail 23
0.5361 611 10231 1194 904 148 Fail 24
0.546 577 9938 1157 878 152 Fail 24
0.5558 541 9658 1129 849 157 Fail 25
0.5657 503 9391 1101 818 163 Fail 26
0.5755 477 9112 1073 791 166 Fail 26
0.5854 446 8871 1057 761 171 Fail 28
0.5952 421 8598 1038 741 176 Fail 29
0.6051 395 8336 1018 723 183 Fail 29
0.6149 370 8085 991 703 190 Fail 29
0.6248 343 7873 963 680 198 Fail 29
0.6347 325 7657 947 648 199 Fail 32




0.6445 306 7449 926 627 205 Fail 32
0.6544 291 7221 908 611 210 Fail 33
0.6642 275 7012 894 590 215 Fail 34
0.6741 263 6827 874 574 218 Fail 34
0.6839 245 6640 850 561 229 Fail 34
0.6938 234 6461 820 549 235 Fail 33
0.7036 221 6297 804 525 238 Fail 35
0.7135 209 6129 794 509 244 Fail 36
0.7233 196 5942 772 492 251 Fail 36
0.7332 181 5768 763 480 265 Fail 37
0.743 175 5603 742 463 265 Fail 38
0.7529 168 5464 720 452 269 Fail 37
0.7628 158 5319 711 435 275 Fail 39
0.7726 149 5196 694 423 284 Fail 39
0.7825 141 5058 679 417 296 Fail 39
0.7923 134 4925 670 407 304 Fail 39
0.8022 124 4808 656 395 319 Fail 40
0.812 118 4669 642 383 325 Fail 40
0.8219 109 4541 626 374 343 Fail 40
0.8317 101 4406 616 366 362 Fail 41
0.8416 93 4284 602 360 387 Fail 40
0.8514 86 4175 592 349 406 Fail 41
0.8613 81 4063 584 342 422 Fail 41
0.8712 74 3962 568 334 451 Fail 41
0.881 71 3855 562 329 463 Fail 41
0.8909 66 3744 552 316 479 Fail 43
0.9007 59 3662 543 307 520 Fail 43
0.9106 52 3565 527 303 583 Fail 43
0.9204 50 3467 516 297 594 Fail 42
0.9303 45 3380 505 284 631 Fail 44
0.9401 40 3298 499 276 690 Fail 45

0.95 36 3208 492 268 744 Fail 46
0.9598 31 3123 481 264 852 Fail 45
0.9697 30 3047 478 254 847 Fail 47
0.9795 26 2958 468 247 950 Fail 47
0.9894 24 2878 460 239 996 Fail 48
0.9993 20 2801 456 230 1150 Fail 50
1.0091 20 2729 450 221 1105 Fail 51
1.019 17 2661 446 218 1282 Fail 51
1.0288 15 2597 438 213 1420 Fail 51
1.0387 15 2540 431 209 1393 Fail 52
1.0485 12 2484 427 204 1700 Fail 52
1.0584 10 2426 413 197 1970 Fail 52
1.0682 9 2365 408 196 2178 Fail 52
1.0781 7 2320 405 191 2729 Fail 53
1.0879 6 2265 396 185 3083 Fail 53
1.0978 5 2212 391 184 3680 Fail 53
1.1076 5 2162 379 178 3560 Fail 53
1.1175 5 2108 374 176 3520 Fail 53
1.1274 4 2064 367 172 4300 Fail 53
1.1372 4 2014 358 166 4150 Fail 54
1.1471 3 1978 350 164 5467 Fail 53
1.1569 3 1930 346 161 5367 Fail 53
1.1668 3 1889 339 160 5333 Fail 53




1.1766 2 1838 333 157 7850 Fail 53
1.1865 1 1796 331 151 15100 Fail 54
1.1963 1 1756 326 148 14800 Fail 55
1.2062 0 1714 322 144 N/A Fail 55
1.216 0 1666 315 137 N/A Fail 57
1.2259 0 1634 309 135 N/A Fail 56
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City of Redmond

CMAC Retrofit Pilot Project

Flow Duration Summary
Taloora Aye Pond

Note: Flow durations were brought as close as possible to pre-developed durations by adjusting the active orifice sizes and CMAC
control parameters. Passing conditions could not be achieved for all flow durations because of the volume of the existing ponds.

Percentage Percent Reduction
Flow(cfs) Duration Exceeding Flowrate, hours (Mitigated/ from Existing
Predeveloped) Pass/Fail Conditions
Developed Existing CMAC
Predeveloped | Unmitigated | Conditions | Mitigated

0.232 4385 24904 4005 5681 130 Fail -42
0.241 4038 23986 3765 5329 132 Fail -42
0.250 3730 23032 3551 4990 134 Fail -41
0.259 3455 22179 3367 4682 136 Fail -39
0.269 3214 21337 3179 4412 137 Fail -39
0.278 2955 20530 3009 4137 140 Fail -37
0.287 2723 19825 2892 3893 143 Fail -35
0.296 2527 19098 2785 3665 145 Fail -32
0.305 2348 18439 2671 3442 147 Fail -29
0.314 2184 17800 2581 3238 148 Fail -25
0.323 2043 17189 2487 3074 150 Fail -24
0.332 1893 16605 2397 2897 153 Fail -21
0.342 1768 16054 2324 2737 155 Fail -18
0.351 1644 15502 2250 2584 157 Fail -15
0.360 1539 14991 2178 2463 160 Fail -13
0.369 1442 14509 2090 2333 162 Fail -12
0.378 1360 14015 2014 2204 162 Fail -9
0.387 1273 13502 1942 2100 165 Fail -8
0.396 1202 13030 1878 1997 166 Fail -6
0.406 1129 12583 1800 1905 169 Fail -6
0.415 1056 12175 1747 1809 171 Fail -4
0.424 1003 11798 1692 1739 173 Fail -3

0.433 943 11428 1638 1669 177 Fail -2

0.442 887 11084 1598 1589 179 Fail 1

0.451 835 10734 1548 1519 182 Fail 2

0.460 787 10389 1505 1459 185 Fail 3

0.469 740 10075 1460 1401 189 Fail 4

0.479 697 9781 1407 1352 194 Fail 4

0.488 648 9448 1374 1298 200 Fail 6

0.497 610 9161 1340 1249 205 Fail 7

0.506 577 8904 1308 1200 208 Fail 8

0.515 541 8613 1275 1144 211 Fail 10
0.524 503 8324 1226 1102 219 Fail 10
0.533 477 8066 1192 1072 225 Fail 10
0.542 446 7818 1169 1040 233 Fail 11
0.552 421 7591 1132 1001 238 Fail 12
0.561 395 7373 1102 967 245 Fail 12
0.570 370 7115 1075 918 248 Fail 15
0.579 343 6923 1043 885 258 Fail 15
0.588 325 6725 1024 852 262 Fail 17




0.597 306 6529 1005 823 269 Fail 18
0.606 291 6329 983 794 273 Fail 19
0.616 275 6134 960 760 276 Fail 21
0.625 263 5948 936 722 275 Fail 23
0.634 245 5776 904 698 285 Fail 23
0.643 234 5590 881 675 288 Fail 23
0.652 221 5444 855 650 294 Fail 24
0.661 209 5290 831 623 298 Fail 25
0.670 196 5135 797 601 307 Fail 25
0.679 181 5005 774 587 324 Fail 24
0.689 175 4849 757 571 326 Fail 25
0.698 169 4701 734 554 328 Fail 25
0.707 158 4566 713 532 337 Fail 25
0.716 149 4435 698 518 348 Fail 26
0.725 141 4308 679 501 355 Fail 26
0.734 134 4178 664 484 361 Fail 27
0.743 124 4065 652 471 380 Fail 28
0.752 118 3947 638 460 390 Fail 28
0.762 109 3844 623 442 406 Fail 29
0.771 101 3736 611 417 413 Fail 32
0.780 93 3633 597 400 430 Fail 33
0.789 86 3522 580 389 452 Fail 33
0.798 81 3423 565 377 465 Fail 33
0.807 74 3331 550 360 486 Fail 35
0.816 71 3225 540 350 493 Fail 35
0.826 66 3134 526 340 515 Fail 35
0.835 59 3050 514 330 559 Fail 36
0.844 52 2960 507 320 615 Fail 37
0.853 50 2873 497 309 618 Fail 38
0.862 45 2806 487 301 669 Fail 38
0.871 40 2731 478 295 738 Fail 38
0.880 36 2659 470 286 794 Fail 39
0.889 31 2584 464 275 887 Fail 41
0.899 30 2513 455 265 883 Fail 42
0.908 26 2455 447 256 985 Fail 43
0.917 24 2391 440 250 1042 Fail 43
0.926 20 2328 431 241 1205 Fail 44
0.935 20 2275 425 230 1150 Fail 46
0.944 17 2220 415 224 1318 Fail 46
0.953 15 2173 404 220 1467 Fail 46
0.962 15 2116 396 212 1413 Fail 46
0.972 12 2067 391 209 1742 Fail 47
0.981 10 2015 381 202 2020 Fail 47
0.990 9 1972 375 199 2211 Fail 47
0.999 7 1928 369 194 2771 Fail 47
1.008 6 1878 363 191 3183 Fail 47
1.017 5 1828 356 186 3720 Fail 48
1.026 5 1777 350 183 3660 Fail 48
1.036 5 1728 345 182 3640 Fail 47
1.045 4 1682 336 181 4525 Fail 46
1.054 4 1645 330 179 4475 Fail 46
1.063 3 1604 325 174 5800 Fail 46
1.072 3 1570 318 165 5500 Fail 48
1.081 3 1522 306 164 5467 Fail 46




1.090 2 1487 300 162 8100 Fail 46
1.099 1 1453 296 156 15600 Fail 47
1.109 1 1414 287 148 14800 Fail 48
1.118 0 1375 282 146 N/A Fail 48
1.127 0 1335 277 143 N/A Fail 48
1.136 0 1306 276 139 N/A Fail 50
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City of Redmond

CMAC Retrofit Pilot Project

Flow Duration Summary
Fischer Village Pond 1

Note: Flow Parameters were brought as close as possible to pre-developed durations by adjusting the active orifice sizes and
CMAC control parameters. Passing conditions could not be achieved for all flow durations because of the volume of the existing

ponds.
Percentage Percent Reduction
Flow(cfs) Duration Exceeding Flowrate, hours (Mitigated/ from Existing
Predeveloped) Pass/Fail Conditions
Developed Existing CMAC
Predeveloped | Unmitigated | Conditions | Mitigated
0.1032 4386 28181 30056 4093 93 Pass 86
0.1073 4034 27196 27497 3861 96 Pass 86
0.1113 3731 26299 25202 3634 97 Pass 86
0.1154 3454 25403 23018 3436 99 Pass 85
0.1194 3216 24663 21038 3240 101 Pass 85
0.1235 2955 23947 19163 3067 104 Pass 84
0.1276 2722 23266 17362 2894 106 Fail 83
0.1316 2527 22542 15834 2755 109 Fail 83
0.1357 2346 21833 14264 2623 112 Fail 82
0.1398 2177 21132 12903 2500 115 Fail 81
0.1438 2043 20531 11688 2375 116 Fail 80
0.1479 1891 19882 10576 2278 120 Fail 78
0.1519 1768 19315 9584 2167 123 Fail 77
0.156 1644 18767 8671 2079 126 Fail 76
0.1601 1536 18267 7813 1995 130 Fail 74
0.1641 1442 17751 7056 1904 132 Fail 73
0.1682 1360 17245 6321 1809 133 Fail 71
0.1723 1273 16782 5669 1738 137 Fail 69
0.1763 1202 16319 5089 1669 139 Fail 67
0.1804 1129 15887 4567 1579 140 Fail 65
0.1844 1057 15508 4069 1515 143 Fail 63
0.1885 1003 15095 3585 1452 145 Fail 59
0.1926 942 14677 3135 1387 147 Fail 56
0.1966 887 14279 2764 1326 149 Fail 52
0.2007 835 13896 2418 1286 154 Fail 47
0.2047 787 13518 2132 1236 157 Fail 42
0.2088 740 13131 1875 1195 161 Fail 36
0.2129 697 12748 1657 1153 165 Fail 30
0.2169 648 12406 1433 1121 173 Fail 22
0.221 610 12081 1221 1084 178 Fail 11
0.2251 577 11743 1025 1046 181 Fail -2
0.2291 541 11466 776 1001 185 Fail -29
0.2332 503 11174 614 970 193 Fail -58
0.2372 477 10870 584 942 197 Fail -61
0.2413 446 10579 557 923 207 Fail -66
0.2454 421 10299 534 898 213 Fail -68
0.2494 395 10049 515 876 222 Fail -70
0.2535 370 9817 494 852 230 Fail -72
0.2576 343 9560 480 831 242 Fail -73
0.2616 325 9327 470 805 248 Fail -71




0.2657 306 9086 460 770 252 Fail -67
0.2697 291 8848 451 752 258 Fail -67
0.2738 275 8599 444 723 263 Fail -63
0.2779 262 8380 432 704 269 Fail -63
0.2819 245 8200 427 685 280 Fail -60
0.286 234 7986 423 664 284 Fail -57
0.29 221 7794 416 648 293 Fail -56
0.2941 209 7595 411 637 305 Fail -55
0.2982 196 7395 404 618 315 Fail -53
0.3022 181 7205 393 595 329 Fail -51
0.3063 175 7013 381 586 335 Fail -54
0.3104 168 6837 378 569 339 Fail -51
0.3144 158 6686 368 553 350 Fail -50
0.3185 149 6513 360 539 362 Fail -50
0.3225 141 6365 352 529 375 Fail -50
0.3266 134 6221 344 520 388 Fail -51
0.3307 124 6083 340 511 412 Fail -50
0.3347 118 5938 335 500 424 Fail -49
0.3388 109 5757 335 481 441 Fail -44
0.3429 101 5610 331 470 465 Fail -42
0.3469 93 5490 327 457 491 Fail -40
0.351 86 5361 317 444 516 Fail -40
0.355 81 5243 314 426 526 Fail -36
0.3591 74 5131 311 415 561 Fail -33
0.3632 71 5010 308 408 575 Fail -32
0.3672 66 4891 305 393 595 Fail -29
0.3713 59 4785 301 386 654 Fail -28
0.3753 52 4679 300 382 735 Fail -27
0.3794 50 4563 295 377 754 Fail -28
0.3835 45 4447 291 371 824 Fail -27
0.3875 40 4338 284 362 905 Fail -27
0.3916 36 4221 281 354 983 Fail -26
0.3957 31 4125 279 346 1116 Fail -24
0.3997 30 4030 278 334 1113 Fail -20
0.4038 26 3938 275 328 1262 Fail -19
0.4078 24 3832 273 318 1325 Fail -16
0.4119 20 3750 270 312 1560 Fail -16
0.416 20 3669 266 306 1530 Fail -15
0.42 17 3580 266 295 1735 Fail -11
0.4241 15 3493 265 285 1900 Fail -8
0.4282 15 3425 261 281 1873 Fail -8
0.4322 12 3340 257 276 2300 Fail -7
0.4363 10 3261 257 270 2700 Fail -5
0.4403 9 3192 253 262 2911 Fail -4
0.4444 7 3130 250 256 3657 Fail -2
0.4485 6 3057 247 248 4133 Fail 0
0.4525 5 2986 244 243 4860 Fail 0
0.4566 5 2904 243 237 4740 Fail 2
0.4607 5 2834 242 233 4660 Fail 4
0.4647 4 2757 240 228 5700 Fail 5
0.4688 4 2692 239 221 5525 Fail 8
0.4728 3 2634 238 218 7267 Fail 8
0.4769 3 2584 237 213 7100 Fail 10
0.481 3 2535 233 209 6967 Fail 10




0.485 2 2488 230 205 10250 Fail 11
0.4891 1 2433 230 202 20200 Fail 12
0.4931 1 2381 230 194 19400 Fail 16
0.4972 0 2332 224 186 N/A Fail 17
0.5013 0 2293 217 185 N/A Fail 15
0.5053 0 2249 215 179 N/A Fail 17
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WAIVED CONDITIONS




WAIVED CONDITIONS:

PROJECT: Curry PRD
JOB NO.: 53-269-41

The following issues discovered and/or resolved during our review that were waived or
clarified by City staff:

Use Catch basin sediment trap such as Siltsack Layfield Sediment Trap or approved
“equal”. “Equal” shall have capacity to allow overflow if sediment clogs fabric. (Jeff
Dendy)




REVIEW SUMMARY




REVIEW SUMMARY:

PROJECT:  Curry P.R.D.
JOBNO..  53-269-41

The following is a summary of the major items that were required to be addressed after
each review submittal:

Submittal 1 (8/15/03)

General information

List site area in square feet and acres.
Correct typo’s where noted.
Reference COR Standards.

TESC

Show trees to remain with designated dripline and protective fencing shown 5 ft outside
of driplines.

Interceptor swale must be Min. 1 ft deep per COR #504.

Show inlet protection on existing CB’s adjacent to the site. Do not show on proposed
except for any specifically needed for the TESC plan.

Do not show proposed features on TESC plan.

Show construction access routes.

Show all existing utilities.

Add filter fencing where indicated.

Add note: “This TESC applies to the dry season only.”

Make line types consistent between plans and legend.

Where does swale on C2.03 go? Not shown on C2.04.

Provide profile through TESC pond.

Galvanized materials are not allowed in storm ponds in Redmond.

Use updated TESC notes.

Grading

Provide a handrail on top of rockery since there is an 8 ft drop into pond.
Rockeries over 4 ft require geotech recommendation/structural design.

Road & Storm Drainage Plan/Profile

Reference COR # 607 for Type | and COR # 609 for Type Il CB's.
All grates are required to be vaned unless solid.

Thru curb inlets are required on every 3 inlet and on sag curves.
Include note that tracer wire will be included on roof drains.
Include all symbols in legend.

Include cleanouts where indicated.

Add Matchlines where indicated.
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In the orientation shown, will the structural integrity of CB #24 be maintained with an 187,

157, 12", and 6” pipe into a 48” Type H1?

Plans on C4.02 rotated 180° from the key map

Show matching crowns in profile.

Show pipes in correct locations in profile.

Maximum of 3 lot drains per collection pipe.

Rotate key map so that North is up, for clarity.

Pipe leading into CB 32 is skewed from center of MH.
Should have spot elevations on % points for approach on curbs (Typ)
Curb radius for arterial streets is 25 ft.

5 ft horizontal clearance needed between utilities.
Correct scale on profile where indicated.

Provide trash rack on pipe on C4.08.

20’ x 100’ site triangle needed for arterials.

Details

Bollards should be called out per COR Std #890 and not shown in detail.

Rip Rap should be called out per COR Std. #620 and not shown in detail.

Specify aluminum for all CMP.

3:1 max slope above permanent water surface elevation. 2:1 only allowed in dead
storage area

Specify wetlands planting mix per DOE requirements for plant benches.

18” thick layer of compacted topsoil above pond liner required.

List all design storms on pond profile or show in storm report.

Show all pipes entering and leaving pond profiles.

Weir length shown in storm report (1.15 ft) is what should be shown in detail

Drainage Report

Provide sub-basin areas on sub-basin map.

Provide 100-yr overflow map assuming CB’s are plugged. Runoff must not impact
buildings.

Preliminary plat plan included in report is not current.

Correct typo’s where indicated.

Explain the bypass area in more detail.

Include SCS soils types chart with appropriate curve numbers added

Explain composite curve # in text on previous page.

What does weir height refer to?

Include flow from Cogan-Allen to CB 42 in conveyance calcs.

Submittal 2 (12/30/03)

General information

Correct typo’s where noted.
Reference COR Standards.
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TESC

Show trees to remain with designated dripline and protective fencing shown 5 ft outside
of driplines.

Galvanized materials are not allowed in control structures in Redmond.

Grading

Rockery detail must comply with COR Std. #909.

Road & Storm Drainage Plan/Profile

All roof drain stubs should cross sidewalks/ landscape strips as close to 90° as possible.
Show correct area for C4.08 on Key map.

Show box areas for C4.01-02 in Key map on C4.09.

Show 18" pipe to the south on CB 3.

Show matching crowns in profile.

5 ft horizontal clearance needed between utilities.

Details
Correct Storm and Grading Notes as indicated.
Galvanized materials not allowed in COR.

Show and label correct slope on pond. 3:1 and 2:1 shown for same slope.
Lower control structure inlet to provide slope in upstream pipe.

Drainage Report

Provide statement about downstream bypass line capacity to accommodate Curry.
Bypass areas are usually treated as a separate sub-basin. Please explain methodology
more thoroughly.

Correct typo’s where indicated.

Provide information to state that the 1.49 acres of Cogan-Alien will not be developed
beyond one residential lot.

Waterworks printout and pond volume calcs sheet are not consistent.

The property draining to CB 37 should be based upon developed conditions to assure
proper conveyance capacity.

Explore routing the swale for CB 35 between Lots 60 and 61. Need to provide
assurance that swale will be maintained in working condition.

A map showing flow routes assuming all catch basins are plugged is required for all
developments in the City of Redmond.

Conveyance pipes should not surcharge in the 10-yr condition.

Cogan-Alien flows should be added in at CB 42.

Submittal 3 (02/13/04)

General information
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Correct typo’s where noted.
Reterence COR Standards.

TESC

Show trees to remain with designated dripline and protective fencing shown 5 ft outside
of driplines.

Galvanized materials are not allowed in control structures in Redmond.

Use Catch basin sediment trap such as Siltsack Layfield Sediment Trap or approved
equal. Equal will have capacity to allow overflow if sediment clogs fabric. (Jeff Dendy)

Grading

Rockery detail must comply with COR Std. #909.

Road & Storm Drainage Plan/Profile

All roof drain stubs should cross sidewalks/ landscape strips as close to 90° as possible.
Show correct area for C4.08 on Key map.

Show box areas for C4.01-02 in Key map on C4.09.

Show 18" pipe to the south on CB 3.

Show matching crowns in profile.

5 ft horizontal clearance needed between utilities.

Details
Correct Storm and Grading Notes as indicated.
Galvanized materials not allowed in COR.

Show and label correct slope on pond. 3:1 and 2:1 shown for same slope.
Lower control structure inlet to provide slope in upstream pipe.

Drainage Report

Correct typo’s where indicated.
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STORM WATER CHECKLIST




APPENDIX A-4
CITY OF REDMOND
CLEARING, GRADING AND STORMWATER M-ANAGEMENT

PLAN REVIEW CHECKLISTS
Project Name: C/wrm F l? n Submittal Dates: Review Dates/Initials:
Tax Parcel or Plat #: 257 (.05 = 70/5=00; [ 1079-01;_9058-08; 9/2Y9~0% /
Engineer: CpORE OEST ) o%/ol /o3 O08lis/ey !/ L OS5
Contact: (o jaa. Rrneles w/li1/o32 QELSRL2 /| 0S
Phone: (425 $85™ 774% o2/\3/sy or/ulfoy/ ¢0S

Review Notes: 1 = Incomplete/Incorrect/Must be Addressed, C = Complete/Correct, N =
Non-Applicable, [ ] =Reference, _/_/ = 1273 Review

REDMOND COMMUNITY DEVELOPMENT GUIDE

Plans shall conform to Section 20E.90.10-080 of Redmond Community Development Guide.
The general headings listed below must be addressed.

__/_/ _Erosion and Sediment Control

/ /. "_Drainage Facilities

/ /__Water Quality Control

/ /__Water Quantity Control

/ /__Stabilization of Disturbed Areas

/ / Protection of Adjacent Properties

/ /_Maintenance

/ /] " Identification of Sensitive Areas and Associated Buffers
/ /_ " Identification of Easements

/ / Accurate Description of Work Area

/ /! " Control of Pollutants Other Than Sediment on Construction Sites
/ /__Source Control of Pollution

__/ / "__Controlling Off-Site Erosion

__/_{ Other BMPs

/I __Separate Public and Private Drainage

__/__/ _Limited Topographic Change

__ /[ Tree Preservation Plan

DRAWING FORMAT AND CONTENT
Plans shall conform with the standards in this Stormwater Notebook.

C+ | Construction Drawing Size - 22" x 34”.
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Trlude Dete: "This Development Sholl e Gastmetek wie, the

<7 Gity of Bedunendl Yeor 2000 Stindird Speeihicapims amk Detsls”

T.&A__ Drawing Content - shall contain all information necessary to review the design and to
construct the improvements.
(_/_/__ Title Block/Drawing Title
C_/ /_ Issue or Revision Date
/__/__Section, Township and Range.
(/__/__Project Name & Phase
&/ |/ Tax Parcel/Plat Number
</ __/_Legal Description
</ /| _Engineer Information - name, address, phone and contact.
<—/__/__Owner Information - name, address, phone and contact.

)

two (2) minimum points at exterior lot/boundary corners must be shown..

¢/ /__Vicinity Map - showing the general location of the project.

¢_4__/__City Approval Block - must be on every sheet at lower right hand corner.

¢ /_/__Horizontal Scale - 17=20°.

¢/ | _Vertical Scale - 17=5’.

c/ /__Vertical Datum - minimum of two (2) C.O.R. datum must be shown.
c " /_Horizontal Datum - minimum of two (2) C.O.R. datum and NAD 83-91 coordinates on

/

~/_/__North Arrow & Scale Bar - shown in the upper left hand comer of the drawings

¢/ _/__Drawing Layout - shall be laid out to afford the maximum understanding possible.

C_/__|_ Profiles of Storm Drainage Systems - required for public drainage systems and may be
required for private systems where conflicts with other utilities are possible.

J_/,"/g_ Profile Information - include existing and proposed grade, all utility crossings and
crossings clearances, pipe slope, pipe size, pipe length, pipe material, manhole depths,
inverts, etc. ’

(_L_/__Plan View Information - shall indicate and identify all existing and proposed features,

. " utilities, street improvements and paving, and other features that will affect the design
and construction of the site grading and the drainage system.

(.4 | __Engineer Stamp and Signed and Dated Consistently with Issued or Revised Date -
drawings shall be stamped before submittal and review by the City.

/ot Legend - identify line types and symbols used.

¢/ /__Property Data - shall include property lines with bearings and distances, right-of-way
lines, parcel numbers, lot numbers, plat names, and street names.

__/_/__Phased Project Drawings - depict all construction necessary to complete the phase
(each phase shall be independently approved).

(/- /__Standard Notes (see Appendix A-3).

Cite  (GEvemAL WoTE S

MINIMUM DESIGN REQUIREMENTS, CLEARING, GRADING & TESC

Plans shall conform to the Minimum Design Requirements identified in the Stormwater

Notebook.
Ve Lew>  <Paté

"X //J__Fully Identify Work - clearing and grading limits shown, with stockpile/staging areas
P and sequence of construction. :
_{7# Disturbed Area - in acres must be shown on the Clearing and Grading plans.

. ¢4__/_Limits of Clearing - fenced with 42" orange safety fence or approved filter fence.
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Loser__ Trdwde Note "This TES.L. Plan applies fo Hhe oiﬂ( Season,

(L _/__Trees to Remain - shall be shown with the dripline designated (must have protective
fencing at five (5) feet beyond the dripline if adjacent to cleared areas) - no grading or

filling permitted within the dripline. Show pertinent information within 50’ of clearing.
(_+__/__Buffer Strips of Sensitive Areas.
. —+—Steep Slope Setback

&4_/_ Grades - show existing and proposed contours. mMax 2:1. 2:| MAY BE okAY AT RAw

C/__/__Cut/Fill - shall not exceed 8 fi.
-+—+—Stabilization of Disturbed Areas.
X./C/__Stockpile location and ground slopes.
4/ T/ CFEstimate of Earthwork Quantities.
P ——Timing and Stabilization of Sediment Trapping Measures.
¢ /_/__Silt Fence [COR Std 502] (no straw bale permitted - must use silt fence).
@/__/_ Construction Entrance [CORStd503). \ emwy & Poecigie
AM:/-_—Clean Water Diversion - areas onsite and offsite that are not disturbed must be diverted
away from disturbed areas.
NJff —+—Dewatering Construction Sites — show sediment traps.

N/——Stabilization of Temporary Conveyance Channels and Outlets - no erosion for 10 year,

| 24-hour storm. .

-/ /_ Storm Drain Inlet Protection — inlet protection must be provided for all storm drain
inlets within the construction vicinity.

L/ FFCFemporary Swales and/or Trenches - show shape, dimensions, spot elevations every 50
feet, drainage area, channel stabilization treatment type and computations of flow and
velocity (cannot exceed 4 fps without rip-rap lining) [COR Std 504].

C# /__Check Dams - show detail, dimensions and quantity of rock protection. No straw bales
allowed,

g__/___Temporary Culverts - show drainage area, 1 ft minimum cover, type of pipe, length and
diameter, and slope.

(/__/__Temporary Sediment Pond(s) - show size, bottom elevation, top elevation, cleanout
elevation, outlet protection, drainage area, volume required, volume provided, cross-
section through the dam, profile through the pond, spillway and consistent with
calculations. Not allowed near future infiltration sites:

Q/_/__Rip—rap Outlet Protection - show size of stone, quantity and stabilization fabric under
stone [COR Std 620]. o

_/__/__Maximum open trench length = 300°.
_/__/__TESC performance bond posted.
) [/ _Construction Access Routes.
C/__/__Removal of Temporary BMPs.
A/ —+—Preservation of Natural Drainage Systems.
£/c/__Sequence of Construction - describe how construction will proceed in order to limit
erosion, include phasing if appropriate
%/ / Standard Notes (see Appendix A-3).

/
|

o
g
[

SC&G Issue 3 95

04.01.99
Appendices.Doc




SITE PLAN (All Proposed Information Must be Distinguished From Existing Information)
\

/ Property Lines - including bearings and distances.

&4 |__Rightof Way - including bearings and distances.
CA__/ Lot Numbers.

l

__é_f__/:Site Area - shown in square feet and acres.
CJ_|__Streets - edge of pavement or curb and sidewalk, centerline, and name shown.
<{__{__Contours - (dashed lines for existing and solid lines for proposed) 1 or 2 foot interval

o (slopes 40% or greater may be shown with 5 foot contours).
/__/_Onsite Features - easements, buffers, +40% slopes, etc.
|/ _Offsite Information - all features within offsite areas that drain onsite, and all

" information within 20 feet of all property lines.-
-~ /__Utilities (water, sewer, telephone, cable television, gas, power, etc.).

/ All Utilities Easements Shown with Dimensions Labeled.

—_/___/:Setbacks
_/_/_Building
/__|__Steep Slope (in accordance with geo-technical recommendations).

"~ /_/_Other

10

<

\

DRAINAGE BASIN MAP

£ |__/__North Arrow

<L /__Scale (larger engineering scale may be used as appropriate)
<! __/__Title Block

¢/ __/__Property Lines

<{_/_Proposed and Existing Contours

C /__/__Proposed Storm Drainage Inlets and Numbers

£ | _Existing Storm Drainage

i/C—:/_Drainage Area to Each Inlets

cA__ | Drainage Area to SWM Facility

C/__/__Offsite Areas Draining Onsite

—

C/ / Flow Path for Time of Concentration Computatiohs

¢/ _Legend of Symbols
) ¢+ Storm Drainage Table (include: inlet number, drainage area, rational method “C” factor

and t.,)
C/C+ Stormwater Management Data (include: facility number, drainage area and
compensated area) '
N} ——Zoning
(J__!_Road and Stream Names ,

SC&G Issue 3 96 ' 04.01.99

Appendices.Doc




STORMWATER MANAGEMENT REPORT

DRAINAGE CALCULATIONS

&~ | Rainfall Intensity (KCSWM Manual Fig. 3.5.1C - 3.5.11)
_/_/_ 6month-24hr
¢/ | 2year-24hr 1, <!
o/ / _10year-24hr__ .13
¢4 | 25year-24hr

¢/ / 100year-24hr 3,(9

’Mf gP—ré-Tiévelop Condition
</ / Pervious Area

</ _/_Pervious Area Curve Number
</ _/ _Impervious Area
¢/ | _Impervious Area Curve Number
&/ | _Time of Concentration (Show Calculation)
__/_/_Drainage Calculation Results

gL 1LIC Post-develop Condition
__| [/ Pervious Area
__/__/__Pervious Area Curve Number
__/_/_Impervious Area
__/_/__Impervious Area Curve Number
__/_/__Time of Concentration (Show Calculation)
__/_/_Drainage Calculation Results

QUANTITY CONTROL

£~ __|_Release Rate(s) [half of pre 2 yr. for post 2 yr., pre 10 yr. for post 10 yr. and pre 100 yr.
for 100 yr.; riser rate of 0.2187 ft/min.; Tech. Ltr.]
./ Storage Volume Required __"7Z,3 72
¢/_|_Storage Volume Provided 772,372
_*/__/_Control Structure(s) ’
__/__1_Quantity Control Facilities

QUALITY CONTROL

(4~ | Water Quality Volume Required (6 month - 24 hr.)
__/__/__Treatment Volume Provided
__/_{__Control Structure(s)
__/__/__Quality Control Facilities

CONVEYANCE SYSTEM

}Ef_._f/ cStorm ‘Drain Computations - rational method (KCSWM Manual) for pipe sizing,
include: “C” factor determination, time of concentration determination and flow

calculations.
C/__/__Design Slope - 0.25% minimum and 20% maximum.
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L,&Q_Hydraulic Grade Line Computations — hgl for 10 Year must be 1’ below overflow
condition (allowances may be made near detention system or large bodies of water
surcharge).

/& _Downstream Analysis - provide storm drain computations.and hydraulic grade line
computations for existing storm drainage systems which are being revised by changes
to the drainage area or system expansion.

“T1CL Safe 100 Year Flow Conveyance - the provision of the 100 year storm flow shall not
impact any buildings.

T I+ Information presented in the calculations is consistent with plan.

STORMWATER MANAGEMENT PLAN

PLAN REVIEW

(4 /__Minimum Pipe Size - 8” minimum for public storm drain systems and 6” minimum for
private systems. '

.-/ _/ _Pipe Data - pipe size, length, slope, and material labeled.

/T4 CHorizontal Clearance - 5 feet from all other utilities and structures, and 8 feet from trees
(street trees may be closer than 8’ with root barrier). \ .

T/C+ Vertical Clearance - one foot from other utilities. 18” for sewer with storm above
sewer.

C/ /_Rockeries/Retaining Walls - shall not cross or be near storm drain pipes. Exceptions
shall only be approved where no alternatives exist. Any crossing of a wall shall be
perpendicular to the wall and special construction techniques including steel casings
may be required. No rockeries allowed over roof or footing drains

' /_Structure Data - structure number, structure type and/or size, type of cover, rim
elevation, and all pipe inverts labeled.

( /__/__Structure Spacing - 350 preferred (400° may be allowed).

(_/ | _Easements — shown with dimensions labeled. 20’ minimum width. No obstructions

" allowed in easements.
c/__/__Drains Behind Sidewalk - required in all cut situations and at the base of slopes.
;/G/ Cleanouts Spacing - to be at bends, end of lines and at 100 ft o.c. (requlred in all cut
~ situations and at the base of slopes).
{/_/_Cleanouts Specifications - shall be specified with Carson boxes or equal with
ungasketted caps in soft area and traffic bearing in paved areas [COR Std 621].

(.} | _Footing/Foundation Drains - including pipe size, material, and cleanouts shall be
connected to the storm drain system (shown as stubbed to lots only for plats).

T / & Roof Drains - including pipe size, material, and cleanouts shall be connected to the
stormdrain system (shown as stubbed to lots only for plats). 6” minimum.

T/ CJ__Footing/Foundation Drains and Roof Drains - shall be connected at a structure only
(private onsite structure or at the street).

CA4__/ 3 ft. Paved Area - around roof drain cleanout or catch basin Type 1A required.

T /Q Tracer Wire — must be shown on roof drains from the building to the property line.
Ctf . CMP Zhold be entled od ke ccrrasa,mfﬂ uminwina F:Fg .

if
Co ¢ Powde NYpider aces, s} Chs
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L+ | __Outfall Protection - sized for 10 year storm (unless otherwise specified by SWM Div.);
provide: type, size dimensions and quantity of stone. Stone must be laid on approved
filter fabric. Maximum allowable discharge velocity to rock outlet is 10 fps without
special design [COR Std 620].

PROFILES (Required for Public System)

C |/ _/_ Profile - pipes and structures.
7/ /__Other Utilities - labeled and designate size and type.
(_L /__Profile grades - show and label existing and proposed grades.
4| _Pipe Cover - 18 inches minimum. (og vae ™)
C/__/_Pipe Profile Information - show invert and top of pipe, pipe size, pipe material, and
design slope.
A_{é# /__Drop structures only allowed per approval of Stormwater Engineer.
C_/ /_Grates: - through-curb inlets at sag curves, possible bypass points and every third inlet;
Vaned Grates on Slopes > 5%; Herringbone-otherwise. req pired wnless, sdid o Fhowturb.
1/(’,// L Utility Crossings - all crossings must be shown, label utility type line size, invert of
utility and storm lines and clearance between pipes (1 foot minimum vertical clearance
and 30 degrees minimum crossing angle).
C/_/__Structure Profile Information - label type of structure, structure number, size, and pipe
inverts.
X/ £/ Berm Section - in accordance with geo-techmcal recommendation for open ponds.
./ /__Public Storm Structure — with four feet (4°) or greater from the top to the invert must be
Type 11 catch basin. 5° for private structure. See Standard detail 608 .
N/ _/ _Type III catch basin required for structures with bottoms between 12’ and 25°. See
Standard Detail 615.

STORMWATER MANAGEMENT FACILITIES

UNDERGROUND DETENTION

N Af__Runoff Determination - per DOE Manual, for the design storms as established by the

Technical Committee review.

__/|_/__Area Draining to SWM System, Bypass and Compensation Areas.

/A ' Offsite Areas Draining on Site - generally do not need to be controlled but, must be

" safely conveyed.

| _/_Detention Volume Computation - show volume required and volume provided.
Stage/storage curve must match proposed facility.

|/ __Controlling Orifice Computation - plans and computatlon must match.

A / Control Structure - designed and detailed (plan view and cross section required) shall
conform to COR Std 610 or equivalent.

_/_Profile of Detention Pipe or Vaulit.

[ " Structural Details and Vault Calculations (separate building division review and permit
required).

/__Inverts - show for all pipes entermg and leaving control structure or vault.

/ / Vent - minimum 2” dlameter for pipe detention systems.

.
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/UQ‘ Maintenance Vehicle Access - required to both ends of detention pipes and two accesses

I

to vaults (one near control structure). THROLEH REOF, NET THRLEH T TFT.
/__Maximum Distance Between Detention System Access Points - 100 feet and ladder
access must be prov1ded at all ends.
|/ _Easement - 5’ minimum around all public detention systems (20 foot minimum width).
/ Fire Hydrant - within 100 feet of detention pipe systems 4 feet in diameter or larger, and
for all vault systems over 1000 cubic feet of total volume may be required.

__/_Detention Pipe Note - “Detention pipes may be air tested before final acceptance”.

INFILTRATION

NIA’ Soil Permeability Tests or Gradation per D.O.E. - two tests minimum or one for every

5000 square feet of infiltration system bottom area. Test must end up being not more
than 20 feet from the final location of the infiltration system. Note on plans - to be
verified by field observation.

/__Soil Test - must be taken at the proposed bottom of infiltration system.

l Excavation or Boring - is required in the trench area to a minimum depth of 4 feet
below the proposed bottom of the trench. Infiltration not feasible if evidence of ground
water or bedrock/hard pan.

/__Infiltration Bed - all infiltration system should be a minimum of 3 feet above the
seasonal high water mark, bedrock, hardpan and impermeable layer.

" |/__Setbacks

_/_/_Minimum 500 feet from drinking water wells and springs, septic tanks and
drain fields.
__/__/_Minimum 20 feet down slope and 100 feet up slope of building foundations.
/ E _Minimum 10 feet from and NGPE and property line.
|/_Down Spout Infiltration System - shall be designed with overall project for typical lot
with individual homes.

| /__Maximum Drainage Area

__/__/__Down Spout Infiltration Systems - 5000 sq. ft.
__/_{ Infiltration Basin - 50 acres.
/ / Infiltration Trench - 15 acres.

[ {/ Infiltration System Location - may not be located in an area previously used as a

sediment trap.

__/|/_Inflow to an Infiltration System - must first pass through a pre-settling BMP or a
biofilter. Disturbed areas shall not drain to the infiltration system.

__/ |/ Add the following note to the plan “The contractor shall construct infiltration systems
only after the entire area draining to it has been stabilized”.

__/_|/_Filter fabric is required on all sides, top and bottom of infiltration trenches.

__/ |/ Maximum Trench Length - 100 feet.

__/_|/__Observation Well - one is required per trench.

__/ 1/ _Provisions for the 100 year overflow path required.

1. / Maximum Ponding - in an open infiltration basins is 3 feet for the maximum storm
entering the basin (not to exceed the 100 year - this includes headwater to pass storm
flow out any overflow) 1 foot of freeboard is required to the top of the structure.
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/ Infiltration Basin Berm - must use impervious material for berm and the berm must be
2 feet wide at the top for each foot in height as measured from the ponding area bottom.

ﬂglﬂﬂ Basins Side Slopes - shall not exceed 3:1.

BIOFILTRATION (See DOE Chapter 111-6)

ﬂ_l/a‘) Required Length - 200 feet minimum (may be reduced to 150 feet for redevelopment

projects only).
__Designed Storm - 6 month - 24 hour storm, high flow bypass required unless otherwise

desxgnated ‘

" review.

_/__Cross Section - show dimensions, design flow depth and 1 foot minimum freeboard.

/ ' Vegetation Specifications - shall provide for water tolerant plants and shall address
shading of vegetation. Biofilter planting shall be shown on the civil drawings and
subject to approval from the Construction Division.

__ N\ /__Swales/Trenches - including, grading, slope, spot elevations (a minimum of every 50
feet and at both ends), bottom width, side slopes, and lining.

__/\/__No filter strips allowed. .

WETPOND/DETENTION FACILITIES

/V / _/_Setbacks - 20 ft minimum away from structure and ROW, and 50 ft minimum away
from steep slope (15% or greater)
l\/ N/ |/ _Length/Width Ratio - minimum of 3.0. (Preferred)
%/ £+ Interior Slope - maximum of 3H:1V (Preferred) 2:1 Below water surface OK.
C/ _/ _Permanent Pool - minimum of 6 months 24-hr release.
g_/ / Live Storage - maximum of 100 years 24-hr release.
€/ _/_Berm Embankment - maximum of 6 ft. high. (Preferred)
.<4/ | _Toe of Embankment - minimum of 55 ft. from ROW.
(/__/__Factor-of-Safety - applied against overflow.
</ [/ " Multi-Celled - minimum of 2 cells. (Preferred)
(,! -/ _Emergency Overflow - for open pond, shall be separated from pond outlet.
o/ _/__5-Foot wide safety bench set at 1’ depth around perimeter of pond. Plant bench with
wetland planting.
r\l /__/__Natural shape preferred.

TICh_ Linee provided for dttovtion ponds | cowced v/ (D7 ek lager
F Comprcted topoil,
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Cogan Dev Event Summary:

BasinlD Peak Q Peak T Peak Vol Area Method Raintype Event
------- (cfs) (hrs) (ac-ft) ac /Loss
Cogan Dev 0.33 8.00 0.1296 1.49 SBUH/SCS TYPE1A 2yr
Cogan Dev 0.61 8.00 0.2286 1.49 SBUH/SCS TYPE1A 10yr
Cogan Dev 0.93 8.00 0.3380 1.49 SBUH/SCS TYPE1A
Drainage Area: Cogan Dev
Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.9200 ac 86.00 0.17 hrs
Impervious 0.5700 ac 98.00 0.17 hrs
Total 1.4900 ac
Supporting Data:
Pervious CN Data:
None Entered 86.00 0.9200 ac
Impervious CN Data:
None Entered 98.00 0.5700 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00 ft 0.00% 10.0000  10.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00 ft 0.00% 10.0000 10.00 min
Curry Dev Event Summary:
BasinID Peak Q Peak T Peak Vol  Area Method Raintype Event
------- (cfs) (hrs) (ac-ft) ac /Loss
Curry Dev 3.86 8.00 1.4121 12.87 SBUH/SCS TYPE1A 2yr
Curry Dev 6.42 8.00 2.3298 12.87 SBUH/SCS TYPE1A 10yr
Curry Dev 9.17 8.00 3.3152 12.87 SBUH/SCS TYPE1A 100 yr
Drainage Area: Curry Dev
Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs intv: 10.00 min

Area CN TC
Pervious 3.9500 ac 86.00 0.17 hrs
Impervious 8.9200 ac 98.00 0.17 hrs
Total 12.8700 ac
Supporting Data:
Pervious CN Data:
None Entered 86.00 3.9500 ac
Impervious CN Data:
None Entered 98.00 8.9200 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00 ft 0.00% 10.0000  10.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00 ft 0.00% 10.0000  10.00 min
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Pre Dev- Cogan Event Summary:

BasinlD Peak Q Peak T
------- (cfs) (hrs)
Pre Dev- Cogan0.05 10.00
Pre Dev- Cogan0.14 9.00
Pre Dev- Cogan0.27 8.67

Drainage Area: Pre Dev- Cogan

Hyd Method: SBUH Hyd
Peak Factor:  484.00
Storm Dur: 24.00 hrs

Area CN
Pervious 1.4900 ac 81.00
Impervious 0.0000 ac 0.00
Total 1.4900 ac
Supporting Data:
Pervious CN Data:
None Entered 81.00

Pervious TC Data:

Flow type: Description:

Sheet None Entered
Channel  None Entered
Channel  None Entered
Channel  None Entered

Pre Dev Upstrm Event Summary:

BasinID Peak Q Peak T
------- (cfs) (hrs)
Pre Dev Upstrm0.17 9.17
Pre Dev Upstrm0.45 9.00
Pre Dev Upstrm0.81 8.67
Drainage Area: Pre Dev Upstrm
Hyd Method:  SBUH Hyd
Peak Factor:  484.00
Storm Dur: 24.00 hrs

Area CN
Pervious 3.9500 ac 81.73
Impervious 0.2100 ac 98.00
Total 4.1600 ac
Supporting Data:
Pervious CN Data:
None Entered 81.00
None Entered 86.00
Impervious CN Data:
None Entered 98.00

Pervious TC Data:

Flow type: Description:
Sheet None Entered
Shallow None Entered
Impervious TC Data:
Flow type: Description:
Sheet None Entered
Shallow None Entered
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Peak Vol Area Method Raintype Event
(ac-ft) ac /Loss
0.0605 1.49 SBUH/SCS TYPE1A 2yr
0.1378 1.49 SBUH/SCS TYPE1A 10 yr
0.2314 1.49 SBUH/SCS TYPE1A 100 yr
Loss Method: SCS CN Number
SCS Abs: 0.20
Intv: 10.00 min
TC
1.46 hrs
0.00 hrs
1.4900 ac
Length: Slope: Coeff: Travel Time
300.00ft 4.50% 0.8000 86.56 min
42.00 ft 0.40% 17.0000  0.65 min
24.00 ft 0.40% 42,0000 0.15min
11.00 ft 3.60% 17.0000  0.06 min
Peak Vol  Area Method Raintype Event
(ac-ft) ac /Loss
0.1977 4.16 SBUH/SCS TYPE1A 2yr
0.4235 4.16 SBUH/SCS TYPE1A 10yr
0.6924 4.16 SBUH/SCS TYPE1A 100 yr
Loss Method: SCS CN Number
SCS Abs: 0.20
Intv: 10.00 min
TC
1.54 hrs
1.54 hrs
3.3700 ac
0.5800 ac
0.2100 ac
Length: Slope: Coeff: Travel Time
300.00ft 4.50% 0.8000 86.56 min
184.00ft 2.90% 3.0000 6.00 min
Length: Slope: Coett: Travel Time
300.00ft 4.50% 0.8000 86.56 min
184.00ft 2.90% 3.0000 6.00 min
2




Pre Developed Event Summary:

BasinlD Peak Q Peak T Peak Vol Area Method Raintype Event
------- (cfs) (hrs) (ac-ft) ac /Loss
Pre Developed 0.39 12.00 0.5230 12.87 SBUH/SCS TYPE1A 2yr
Pre Developed 1.05 9.50 1.1900 12.87 SBUH/SCS TYPE1A 10yr
Pre Developed 1.97 9.17 1.9987 12.87 SBUH/SCS TYPE1A 100 yr
Drainage Area: Pre Developed
Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 12.8700 ac 81.00 2.11 hrs
Impervious 0.0000 ac 0.00 0.00 hrs
Total 12.8700 ac

Supporting Data:
Pervious CN Data:

None Entered 81.00 12.8700 ac

Pervious TC Data:

Flow type: Description: Length: Slope: Coeff:
Sheet None Entered 300.00ft 3.30% 0.8000
Shallow None Entered 922.00ft 3.20% 3.0000

Control Structure ID: Combo - Combination Control Structure

Descrip: Multiple Orifice

Start El Max El Increment

267.0000 ft 280.0000 ft 0.10

ID List: Notch Weir Orifice Riser

Control Structure ID: Orifice - Multiple Orifice Structure
Descrip: Multiple Orifice

Start El Max El Increment

267.0000 ft 280.0000 ft 0.10

Orif Coeff: 0.62 Bottom El: 265.00 ft

Lowest Diam: 2.9380 in
Control Structure ID: Notch Weir - Rectangular weir

Descrip: Multiple Orifice

Start El Max El Increment

269.9300 ft 274.0000 ft 0.10

Length: 1.2500 ft

Control Structure ID: Riser - Overflow riser

Descrip: Riser

Start El Max El Increment

270.7100 ft 280.0000 ft 0.10

Riser Dia: 18.00 in Orif Coeff: 3.78 Weir Coeff:
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Node ID: Pond

Desc: Manhole structure

Start EL: 267.0000 ft Max El: 274.0000 ft
Contrib Basin: Contrib Hyd:

Stage Input Volume Volume

267.00 0.00 cf 0.00 cf 0.0000 acft

268.00 17166.00 cf 17166.00 cf 0.3941 acit

270.00 56514.00cf  56514.00 cf 1.2974 acft

271.00 78798.00cf  78798.00 cf 1.8090 acft

272.00 102578.00 cf  102578.00 cf 2.3549 acit

273.00 127458.00 cf  127458.00 cf 2.9260 actt

274.00 152338.00 c¢f  152338.00 cf 3.4972 acft

Node ID: Level Pool

Desc: Manhole structure

Start El: 267.0000 ft Max El: 274.0000 ft
Contrib Basin: Contrib Hyd:

Storage Id: Pond Discharge Id: Combo

RLPCOMPUTE [Level Pool] SUMMARY

2yr Match Q: 0.3825 cfs Peak Out Q: 0.3917 cfs - Peak Stg: 269.80 ft - Active Vol: 1.2055
acft

10 yr Match Q: 1.6431 cfs Peak Out Q: 1.4606 cfs - Peak Stg: 270.34 ft - Active Vol: 1.4731
acft

100 yr Match Q: 3.0420 cfs Peak Out Q: 2.9277 cfs - Peak Stg: 270.70 ft - Active Vol: 1.6530
acft
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ROTH HILL CONVEYANCE SYSTEM

CALCULATIONS




cb 4 Event Summary:

BasiniD Peak Q Peak T Peak Vol  Area
------- (cfs) (hrs) (ac-ft) ac
cb 4 0.28 8.00 0.0975 0.38
Drainage Area: cb 4
Hyd Method:  SBUH Hyd Loss Method:
Peak Factor:  484.00 SCS Abs:
Storm Dur: 24.00 hrs Intv:

Area CN TC
Pervious 0.1200 ac 86.00 0.08 hrs
Impervious 0.2600 ac 98.00 0.08 hrs
Total 0.3800 ac
Pervious TC Data:
Flow type: Description: Length:

Fixed None Entered
Impervious TC Data:
Flow type: Description:
Fixed None Entered

cb 5 Event Summary:
BasinlD

------- (cfs) (hrs)
cb 5 0.26 8.00

Drainage Area: cb 5

Peak Q Peak T

0.00 ft 0.00%

Length: Slope: Coeff:
0.00 ft 0.00% 5.0000

Peak Vol Area
(ac-ft) ac
0.0899 0.35

Slope: Coeff:

Hyd Method: SBUH Hyd Loss Method:
Peak Factor: 484.00 SCS Abs:
Storm Dur: 24.00 hrs Intv:

Area CN TC
Pervious 0.1100 ac 86.00 0.08 hrs
Impervious 0.2400 ac 98.00 0.08 hrs
Total 0.3500 ac

Pervious TC Data:

Fiow type: Description:
Fixed None Entered
Impervious TC Data:
Flow type: Description:
Fixed None Entered

cb 6 Event Summary:

BasiniD Peak Q Peak T
------- (cfs) (hrs)
cb 6 0.26 8.00

F:\53\269\final report\SBUH basin calcs.doc

Length: Slope: Coeft:
0.00 ft 0.00% 5.0000

Length: Slope: Coeff:
0.00 ft 0.00% 5.0000

Peak Vol  Area
(ac-ft) ac
0.0880 0.34

Method

/Loss
SBUH/SCS  TYPE1A 100 yr

Raintype Event

SCS CN Number
0.20
10.00 min

Travel Time
5.0000 5.00 min

Travel Time
5.00 min

Method

/Loss
SBUH/SCS TYPE1A 100 yr

Raintype Event

SCS CN Number
0.20
10.00 min

Travel Time
5.00 min

Travel Time
5.00 min

Method Raintype Event
/Loss
SBUH/SCS TYPE1A 100 yr




Drainage Area: cb 6

Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur; 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.1000 ac 86.00 0.08 hrs
Impervious 0.2400 ac 98.00 0.08 hrs
Total 0.3400 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeft: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
cb 7 Event Summary:
BasiniD Peak Q Peak T Peak Vol  Area Method Raintype Event
------- (cfs) (hrs) (ac-ft) ac /Loss
cb7 0.08 8.00 0.0287 0.11 SBUH/SCS TYPE1A 100 yr
Drainage Area: cb 7
Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur:  24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.0300 ac 86.00 0.08 hrs
Impervious 0.0800 ac 98.00° 0.08 hrs
Total 0.1100 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
cb 8 Event Summary:
BasiniD Peak Q Peak T Peak Vol Area Method Raintype Event
------- (cfs) (hrs) {ac-ft) ac /Loss
cb 8 0.83 8.00 0.2971 1.69 SBUH/SCS TYPE1A 100 yr
Drainage Area: cb 8
Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 1.4500 ac 81.30 0.08 hrs
Impervious 0.2400 ac 98.00 0.08 hrs
Total 1.6900 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeft: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
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cb 9 Event Summary:

BasiniD Peak Q Peak T Peak Vol Area
------- (cfs) (hrs) (ac-ft) ac
cb9 0.35 8.00 0.1186 0.46
Drainage Area: cb 9
Hyd Method:  SBUH Hyd Loss Method:
Peak Factor:  484.00 SCS Abs:
Storm Dur: 24.00 hrs Intv:

Area CN TC
Pervious 0.1400 ac 86.00 0.08 hrs
Impervious 0.3200 ac 98.00 0.08 hrs
Total 0.4600 ac

Pervious TC Data:

Flow type: Description:

Fixed Prototype tc just to have something
Impervious TC Data:

Flow type: Description:

Fixed None Entered

cb 10 Event Summary:

BasiniD Peak Q Peak T Peak Vol Area
------- (cfs) (hrs) (ac-ft) ac
cb 10 0.25 8.00 0.0851 0.33
Drainage Area: cb 10
Hyd Method:  SBUH Hyd Loss Method:
Peak Factor:  484.00 SCS Abs:
Storm Dur: 24.00 hrs Intv:

Area CN TC
Pervious 0.1000 ac 86.00 0.08 hrs
Impervious 0.2300 ac 98.00 0.08 hrs
Total 0.3300 ac

Pervious TC Data:

Flow type: Description:

Fixed Prototype tc just to have something
Impervious TC Data:

Flow type: Description:

Fixed None Entered

cb 11 Event Summary:

Length: Slope: Coeff:
0.00 ft 0.00%

Length:

0.00 ft 0.00%

Length: Slope: Coeff:
0.00 ft 0.00%

Length: Slope: Coeff:
0.00 ft 0.00%

BasinlD Peak Q Peak T Peak Vol Area
------- (cfs) (hrs) (ac-ft) ac
cb 11 0.14 8.00 0.0488 0.19
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Method

/Loss
SBUH/SCS TYPE1A 100 yr

Raintype  Event

SCS CN Number
0.20
10.00 min

Travel Time
5.0000 5.00 min
Slope: Coeff: Travel Time
5.0000 5.00 min
Method Raintype  Event

/Loss
SBUH/SCS TYPE1A 100 yr

SCS CN Number
0.20
10.00 min

Travel Time
5.0000 5.00 min
Travel Time
5.0000 5.00 min
Method Raintype  Event

/Loss
SBUH/SCS TYPE1A 100 yr



Drainage Area: cb 11

Hyd Method: SBUH Hyd
Peak Factor:  484.00
Storm Dur: 24.00 hrs
Area
Pervious 0.0600 ac
Impervious 0.1300 ac
Total 0.1900 ac

Pervious TC Data:
Flow type: Description:
Fixed
Impervious TC Data:
Flow type: Description:
Fixed None Entered

cb 12 Event Summary:
BasiniD Peak Q

------- (cfs)
cb 12 0.33

Drainage Area: cb 12

Hyd Method:  SBUH Hyd
Peak Factor:  484.00
Storm Dur: 24.00 hrs
Area
Pervious 0.3900 ac
Impervious 0.1800 ac
Total 0.5700 ac

Pervious TC Data:

Flow type: Description:
Fixed None Entered
Impervious TC Data:
Flow type: Description:
Fixed None Entered

cb 13 Event Summary:

BasiniD Peak Q
------- (cfs)
cb 13 0.53

Drainage Area: cb 13

Hyd Method:  SBUH Hyd
Peak Factor: 484.00
Storm Dur: 24.00 hrs
Area
Pervious 0.6100 ac
Impervious 0.3000 ac
Total 0.9100 ac

Pervious TC Data:
Flow type: Description:
Fixed
Impervious TC Data:
Flow type: Description:
Fixed None Entered

CN
86.00
98.00

Prototype tc just to have something 0.00 ft

Peak T

(hrs)
8.00

CN
82.00
98.00

Peak T

(hrs)
8.00

CN
82.10
98.00

Prototype fc just to have something 0.00 ft
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Loss Method: SCS CN Number
SCS Abs: 0.20
Intv: 10.00 min
TC
0.08 hrs
0.08 hrs
Length: Slope: Coeff: Travel Time
0.00% 5.0000 5.00 min
Length: Slope: Coeff: Travel Time
0.00ft 0.00% 5.0000 5.00 min
Peak Vol  Area Method  Raintype Event
(ac-ft) ac /Loss
0.1149 0.57 SBUH/SCS TYPE1A 100 yr
Loss Method: SCS CN Number
SCS Abs: 0.20
Intv: 10.00 min
TC
0.08 hrs
0.08 hrs
Length: Slope: Coeff: Travel Time
0.00 ft 0.00% 5.0000 5.00 min
Length: Slope: Coeff: Travel Time
0.00 ft 0.00% 5.0000 5.00 min
Peak Vol  Area Method Raintype  Event
(ac-ft) ac /Loss
0.1854 0.91 SBUH/SCS TYPE1A 100 yr
Loss Method: SCS CN Number
SCS Abs: 0.20
Intv: 10.00 min
TC
0.08 hrs
0.08 hrs
Length: Slope: Coeff: Travel Time
0.00% 5.0000 5.00 min
Length: Slope: Coeff: Travel Time
0.00 ft 0.00% 5.0000 5.00 min
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cb 14 Event Summary:

BasinlD Peak Q Peak T Peak Vol  Area Method Raintype Event
------- (cfs) (hrs) (ac-ft) ac /Loss
cb 14 0.20 8.00 0.0670 0.26 SBUH/SCS  TYPE1A 100 yr

Drainage Area: cb 14

Hyd Method:  SBUH Hyd
Peak Factor:  484.00
Storm Dur: 24.00 hrs

Area CN
Pervious 0.0800 ac 86.00
Impervious 0.1800 ac 98.00
Total 0.2600 ac

Pervious TC Data:

Flow type: Description:

Fixed Prototype tc just to have something
Impervious TC Data:

Flow type: Description:

Fixed None Entered

cb 15 Event Summary:

Loss Method: SCS CN Number

SCS Abs: 0.20

Intv: 10.00 min

TC

0.08 hrs

0.08 hrs

Length: Slope: Coeff: Travel Time
0.00 ft 0.00% 5.0000 5.00 min
Length: Slope: Coeff: Travel Time
0.00 ft 0.00% 5.0000 5.00 min

BasiniD Peak Q Peak T Peak Vol Area Method Raintype Event
------- (cfs) (hrs) (ac-ft) ac /Loss
cb 15 0.02 8.00 0.0076 0.03 SBUH/SCS TYPE1A 100 yr

Drainage Area: cb 15

Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min
Area CN TC
Pervious 0.0100 ac 86.00 0.08 hrs
Impervious 0.0200 ac 98.00 0.08 hrs
Total 0.0300 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min

cb 17 Event Summary:

BasinID Peak Q Peak T Peak Vol Area Method Raintype  Event
------- (cfs) (hrs) (ac-ft) ac /Loss
cb 17 0.27 8.00 0.0928 0.36 SBUH/SCS TYPE1A 100 yr
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Drainage Area: cb 17

Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.1100 ac 86.00 0.08 hrs
Impervious 0.2500 ac 98.00 0.08 hrs
Total 0.3600 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeff; Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
cb 18 Event Summary:
BasiniD Peak Q Peak T Peak Vol  Area Method Raintype  Event
------- (cfs) (hrs) (ac-ft) ac /Loss
cb 18 0.35 8.00 0.1186 0.46 SBUH/SCS TYPE1A 100 yr
Drainage Area: cb 18
Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.1400 ac 86.00 0.08 hrs
Impervious 0.3200 ac 98.00 0.08 hrs
Total 0.4600 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
cb 19 Event Summary:
BasinlID Peak Q Peak T Peak Vol Area Method Raintype Event
------- (cfs) (hrs) (ac-ft) ac /Loss
cb 19 0.12 8.00 0.0411 0.16 SBUH/SCS  TYPE1A 100 yr
Drainage Area: cb 19
Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24,00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.0500 ac 86.00 0.08 hrs
Impervious 0.1100 ac 98.00 0.08 hrs
Total 0.1600 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
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cb 20 Event Summary:

BasiniD Peak Q Peak T Peak Vol  Area Method Raintype Event
------- (cfs) (hrs) (ac-ft) ac /Loss
¢b 20 0.16 8.00 0.0545 0.21 SBUH/SCS  TYPE1A 100 yr
Drainage Area: cb 20
Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur; 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.0600 ac 86.00 0.08 hrs
Impervious 0.1500 ac 98.00 0.08 hrs
Total 0.2100 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00ft 0.00% 5.0000 5.00 min
cb 21 Event Summary:
BasiniD Peak Q Peak T Peak Vol  Area Method Raintype Event
------- (cfs) {(hrs) (ac-ft) ac fLoss
cb 21 0.63 8.00 0.2184 0.98 SBUH/SCS  TYPE1A 100 yr
Drainage Area: cb 21
Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.5300 ac 82.90 0.08 hrs
impervious 0.4500 ac 98.00 0.08 hrs
Total 0.9800 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype fc just to have something 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
cb 22 Event Summary:
BasinlD Peak Q Peak T Peak Vol  Area Method Raintype  Event
------- {cfs) (hrs) (ac-ft) ac /Loss
cb 22 0.39 8.00 0.1340 0.53 SBUH/SCS TYPEIA 100 yr
F:\53\260\final repor\SBUH basin calcs.doc 7




Drainage Area: cb 22
Hyd Method:  SBUH Hyd
Peak Factor:  484.00

Storm Dur: 24.00 hrs

Area CN
Pervious 0.1800 ac 85.40
Impervious 0.3500 ac 98.00
Total 0.5300 ac

Pervious TC Data:

Flow type: Description:

Fixed Prototype tc just to have something
impervious TC Data:

Flow type: Description:

Fixed None Entered

cb 23 Event Summary:

Loss Method: SCS CN Number

SCS Abs: 0.20

Intv: 10.00 min

TC

0.08 hrs

0.08 hrs

Length: Slope: Coeft: Travel Time
0.00 ft 0.00% 5.0000 5.00 min
Length: Slope: Coeff: Travel Time

0.00 ft 0.00% 5.0000 5.00 min

BasinID Peak Q Peak T Peak Vol Area Method Raintype Event
------- (cts) (hrs) (ac-ft) ac Loss
cb 23 0.52 8.00 0.1779 0.69 SBUH/SCS  TYPEIA 100 yr

Drainage Area: cb 23
Hyd Method: SBUH Hyd

Peak Factor:  484.00
Storm Dur: 24.00 hrs

Area CN
Pervious 0.2100 ac 86.00
Impervious 0.4800 ac 98.00
Total 0.6900 ac

Pervious TC Data:

Flow type: Description:

Fixed Prototype tc just to have something
Impervious TC Data:

Flow type: Description:

Fixed None Entered

cb 24 Event Summary:

Loss Method: SCS CN Number

SCS Abs: 0.20

Intv: 10.00 min

TC

0.08 hrs

0.08 hrs

Length: Slope: Coeff: Travel Time
0.00 ft 0.00% 5.0000 5.00 min
Length: Slope: Coeff: Travel Time
0.00 ft 0.00% 5.0000 5.00 min

BasinlD Peak Q Peak T Peak Vol Area Method Raintype Event
------- (cfs) (hrs) (ac-ft) ac /Loss
cb 24 0.07 8.00 0.0229 0.09 SBUH/SCS  TYPE1A 100 yr

Drainage Area: cb 24
Hyd Method:  SBUH Hyd
Peak Factor:  484.00

Storm Dur: 24.00 hrs

Area CN
Pervious 0.0300 ac 86.00
Impervious 0.0600 ac 98.00
Total 0.0900 ac

Pervious TC Data:

Flow type: Description:

Fixed Prototype tc just to have something
Impervious TC Data:

Flow type: Description:

Fixed None Entered
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Loss Method: SCS CN Number

SCS Abs: 0.20

Intv: 10.00 min

TC

0.08 hrs

0.08 hrs

Length: Slope: Coetf: Travel Time
0.00 ft 0.00% 5.0000 5.00 min
Length: Slope: Coeif: Travel Time
0.00 ft 0.00% 5.0000 5.00 min




cb 25 Event Summary:

BasiniD Peak Q Peak T Peak Vol  Area Method Raintype Event
------- (cts) (hrs) (ac-ft) ac /Loss
cb 25 0.28 8.00 0.0975 0.38 SBUH/SCS  TYPE1A 100 yr
Drainage Area: cb 25
Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.1200 ac 86.00 0.08 hrs
impervious 0.2600 ac 98.00 0.08 hrs
Total 0.3800 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
impervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
cb 26 Event Summary:
BasiniD Peak Q Peak T Peak Vol Area Method Raintype Event
------- (cfs) (hrs) (ac-ft) ac /Loss
cb 26 0.16 8.00 0.0545 0.21 SBUH/SCS TYPE1A 100 yr
Drainage Area: cb 26
Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.0600 ac 86.00 0.08 hrs
Impervious 0.1500 ac 98.00 0.08 hrs
Total 0.2100 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
impervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
cb 27 Event Summary:
BasiniD Peak Q Peak T Peak Vol Area Method Raintype Event
------- (cfs) (hrs) (ac-ft) ac /Loss
cb 27 0.40 8.00 0.1387 0.54 SBUH/SCS  TYPE1A 100 yr
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Drainage Area: cb 27

Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.1700 ac 86.00 0.08 hrs
Impervious 0.3700 ac 98.00 0.08 hrs
Total 0.5400 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeft: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
cb 28 Event Summary:
BasiniD Peak Q Peak T Peak Vol  Area Method Raintype  Event
------- (cts) (hrs) (ac-ft) ac /Loss
cb 28 0.40 8.00 0.1371 0.58 SBUH/SCS  TYPE1A 100 yr
Drainage Area: cb 28
Hyd Method:  SBUH Hyd Loss Method: - SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.2600 ac 83.70 0.08 hrs
Impervious 0.3200 ac 98.00 0.08 hrs
Total 0.5800 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeft: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeft: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
cb 29 Event Summary:
BasinlD Peak Q Peak T Peak Vol  Area Method Raintype  Event
------- (cfs) (hrs) (ac-ft) ac. /Loss
cb29 0.32 8.00 0.1081 0.42 SBUH/SCS  TYPE1A 100 yr
Drainage Area: cb 29
Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24,00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.1300 ac 86.00 0.08 hrs
Impervious 0.2900 ac 98.00 0.08 hrs
Total 0.4200 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
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cb 30 Event Summary:

BasinlD Peak Q Peak T
------- (cfs) (hrs)
cb 30 0.07 8.00

Drainage Area: cb 30

Hyd Method: SBUH Hyd
Peak Factor: 484.00
Storm Dur: 24.00 hrs

Area CN
Pervious 0.0300 ac 86.00
Impervious 0.0600 ac 98.00
Total 0.0900 ac

Pervious TC Data:
Flow type: Description:

Peak Vol Area Method
(ac-ft) ac /Loss
0.0229 0.09

Raintype Event

SBUH/SCS TYPE1A 100 yr

Loss Method: SCS CN Number

SCS Abs: 0.20

Intv: 10.00 min
TC

0.08 hrs

0.08 hrs

Length: Slope: Coeft:

Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000

Impervious TC Data:
Flow type: Description:
Fixed None Entered

cb 31 Event Summary:

BasiniD Peak Q Peak T
------- (cfs) (hrs)
cb 31 0.29 8.00

‘Drainage Area: cb 31

Hyd Method:  SBUH Hyd
Peak Factor:  484.00
Storm Dur: 24.00 hrs

Area CN
Pervious 0.1200 ac 86.00
Impervious 0.2700 ac 98.00
Total 0.3900 ac

Pervious TC Data:
Flow type: Description:

Length: Slope: Coeff:
0.00 ft 0.00% 5.0000

Peak Vol Area Method
(ac-ft) ac /Loss
0.1004 0.39

Travel Time
5.00 min

Travel Time
5.00 min

Raintype Event

SBUH/SCS TYPE1A 100 yr

Loss Method: SCS CN Number

SCS Abs: 0.20

Intv: 10.00 min
TC

0.08 hrs

0.08 hrs

Length: Siope: Coeft:

Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000

Impervious TC Data:
Flow type: Description:
Fixed None Entered

cb 32 Event Summary:
BasinID Peak Q Peak T

------- (cfs) (hrs)
cb 32 0.35 8.00
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Length: Slope: Coeff:
0.00 ft 0.00% 5.0000

Peak Vol Area Method
(ac-ft) ac /Loss
0.1186 0.46
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Travel Time
5.00 min

Travel Time
5.00 min

Raintype Event

SBUH/SCS TYPE1A 100 yr



Drainage Area: cb 32

Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.1400 ac 86.00 0.08 hrs
Impervious 0.3200 ac 98.00 0.08 hrs
Total 0.4600 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeft: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
cb 33 Event Summary:
BasiniD Peak Q Peak T Peak Vol  Area Method  Raintype Event
------- (cis) (hrs) (ac-ft) ac /Loss
cb 33 0.03 8.00 0.0105 0.04 SBUH/SCS  TYPE1A 100 yr
Drainage Area: cb 33
Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.0100 ac 86.00 0.08 hrs
Impetrvious 0.0300 ac 98.00 0.08 hrs
Total 0.0400 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coetft: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
impervious TC Data:
Flow type: Description: Length: Slope: Coett: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
cb 35 Event Summary:
BasinID Peak Q Peak T Peak Vol Area Method Raintype Event
------- (cfs) (hrs) (ac-ft) ac /Loss
cb 35 0.48 8.00 0.1645 0.64 SBUH/SCS  TYPE1A 100 yr
Drainage Area: cb 35
Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.2000 ac 86.00 0.08 hrs
Impervious 0.4400 ac 98.00 0.08 hrs
Total 0.6400 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeft: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
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cb 36 Event Summary:

BasinlD Peak Q Peak T Peak Vol  Area Method Raintype  Event
------- (cfs) (hrs) (ac-ft) ac /Loss
cb 36 0.32 8.00 0.1110 0.43 SBUH/SCS TYPE1A 100 yr
Drainage Area: cb 36
Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.1300 ac 86.00 0.08 hrs
Impervious 0.3000 ac 98.00 0.08 hrs
Total 0.4300 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coefft: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
cb 37 Event Summary:
BasinID Peak Q Peak T Peak Vol Area Method Raintype Event
------- (cfs) (hrs) (ac-ft) ac NLoss
cb 37 0.43 8.00 0.1470 0.71 SBUH/SCS  TYPE1A 100 yr
Drainage Area: cb 37
Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.5800 ac 86.00 0.08 hrs
impervious 0.1300 ac 98.00 0.08 hrs
Total 0.7100 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
cb 38 Event Summary:
BasinlD Peak Q Peak T Peak Vol Area Method Raintype Event
------- (cfs) (hrs) (ac-ft) ac /Loss
cb 38 0.26 8.00 0.0899 0.35 SBUH/SCS TYPE1A 100 yr
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Drainage Area: cb 38
Hyd Method:  SBUH Hyd
Peak Factor:  484.00

Storm Dur: 24.00 hrs

Area CN
Pervious 0.1100 ac 86.00
impervious 0.2400 ac 98.00
Total 0.3500 ac

Pervious TC Data:

Flow type: Description:

Fixed Prototype tc just to have something
Impervious TC Data:

Flow type: Description:

Fixed None Entered

cb 39 Event Summary:

Loss Method: SCS CN Number

SCS Abs: 0.20

Intv: 10.00 min
TC

0.08 hrs

0.08 hrs

Length: Slope: Coeft: Travel Time
0.00 ft 0.00% 5.0000 5.00 min

Travel Time
5.00 min

Length: Slope: Coeft:
0.00 ft 0.00% 5.0000

BasinIlD Peak Q Peak T Peak Vol Area Method Raintype Event
------- (cfs) (hrs) (ac-ft) ac /Loss
cb 39 0.16 8.00 0.0545 0.21 SBUH/SCS  TYPE1A 100 yr

Drainage Area: cb 39
Hyd Method:  SBUH Hyd

Peak Factor:  484.00
Storm Dur: 24.00 hrs

Area CN
Pervious 0.0600 ac 86.00
Impervious 0.1500 ac 98.00
Total 0.2100 ac

Pervious TC Data:

Flow type: Description:

Fixed Prototype tc just to have something
Impervious TC Data:

Flow type: Description:

Fixed None Entered

cb 41 Event Summary:

Loss Method: SCS CN Number

SCS Abs: 0.20

Intv: 10.00 min

TC

0.08 hrs

0.08 hrs

Length: Slope: Coeft: Travel Time
0.00 ft 0.00% 5.0000 5.00 min
Length: Slope: Coeff: Travel Time
0.00 ft 0.00% 5.0000 5.00 min

BasinIlD Peak Q Peak T Peak Vol Area Method Raintype  Event
------- (cfs) (hrs) (ac-ft) ac /Loss
cb 41 0.14 8.00 0.0488 0.19 SBUH/SCS  TYPE1A 100 yr

Drainage Area: cb 41
Hyd Method:  SBUH Hyd

Peak Factor: 484.00
Storm Dur: 24.00 hrs

Area CN
Pervious 0.0600 ac 86.00
Impervious 0.1300 ac 98.00
Total 0.1900 ac

Pervious TC Data:

Flow type: Description:

Fixed Prototype tc just to have something
Impervious TC Data:

Flow type: Description:

Fixed None Entered

F:\53\269\final report\SBUH basin calcs.doc

Loss Method: SCS CN Number

SCS Abs: 0.20

Intv: 10.00 min

TC

0.08 hrs

0.08 hrs

Length: Slope: Coeff: Travel Time
0.00 ft 0.00% 5.0000 5.00 min
Length: Slope: Coeff: Travel Time
0.00 it 0.00% 5.0000 5.00 min
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cb 42 Event Summary:
BasinlD Peak Q Peak T Peak Vol Area Method Raintype Event
------- (cfs) (hrs) (ac-ft) ac /Loss
¢cb 42 0.1 8.00 0.0382 0.15 SBUH/SCS  TYPE1A 100 yr
Drainage Area: cb 42
Hyd Method:  SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24,00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.0500 ac 86.00 0.08 hrs
Impervious 0.1000 ac 98.00 0.08 hrs
Total 0.1500 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype tc just to have som%thing 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
cb 43 Event Summary:
BasinID Peak Q Peak T Peak Vol  Area Method  Raintype Event
------- (cfs) {hrs) (ac-ft) ac NLoss
cb 43 0.05 8.00 0.0182 0.07 SBUH/SCS  TYPE1A 100 yr
Drainage Area: cb 43
Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min

Area CN TC
Pervious 0.0200 ac 86.00 0.08 hrs
Impervious 0.0500 ac 98.00 0.08 hrs
Total 0.0700 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype tc just to have something 0.00 ft 0.00% 5.0000 5.00 min
Impervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed None Entered 0.00 ft 0.00% 5.0000 5.00 min
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cb 45 Event Summary:

BasiniD Peak Q Peak T Peak Vol Area Method Raintype  Event
------- (cfs) (hrs) (ac-ft) ac /Loss
cb 45 0.38 8.00 0.1349 0.67 SBUH/SCS TYPE1A 100 yr
Drainage Area: cb 45
Hyd Method: SBUH Hyd Loss Method: SCS CN Number
Peak Factor:  484.00 SCS Abs: 0.20
Storm Dur: 24.00 hrs Intv: 10.00 min
Area CN TC
Pervious 0.4600 ac 82.00 0.08 hrs
Impervious 0.2100 ac 98.00 0.08 hrs
Total 0.6700 ac
Pervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time
Fixed Prototype tc just to have somFthing 0.00 it 0.00% 5.0000 5.00 min
impervious TC Data:
Flow type: Description: Length: Slope: Coeff: Travel Time

Fixed None Entered
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