
coterra
EN GIN EERIN G PLLC

3 213 rd A v en ue South , Suite 40 6

Seattle,W ash in gton 9810 4

20 6.596.7115

STORMWATER SITE PLAN

EVERETT SAFE STREETS SUPPORTIVE HOUSING

Project: Catholic Housing Services – Everett Safe Streets Supportive Housing
Everett, WA 98203

Prepared For: Catholic Housing Services of Western Washington
100 23rd Avenue South
Seattle, WA 98114

Prepared By: Isaac Thomas, PE, CFM
Reviewed By: Peter Apostol, PE

Date: December 16, 2016



“I hereby certify that this Drainage and Temporary Erosion Control Plan for
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jurisdiction does not and will not assume liability for the sufficiency, suitability, or
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I.P rojectDescription
The site for the future Catholic Housing Services’ (CHS) Everett Safe Streets Supportive Housing (ESSSH)

is located at 6107 Berkshire Drive, Everett, Washington 98203, Township 28 N, and Range 5 E, at

approximately 47.9415 degrees North latitude, and 122.2165 degrees West longitude.

Multi-family housing is proposed in addition to parking, site and utility improvements within less than

one (1) acre (42,725 square feet) of disturbance. In addition to the site improvements, off-site right-of-

way (ROW) improvements will include new curb, gutter, sidewalk, a small rockery and associated

drainage improvements for Berkshire Drive along the project frontage.

The property size is 53,575 sf, of which the proposed four (4) story, multi-family residential, 70-unit

building will occupy an approximately 11,000 sf footprint. Proposed Parking for 21 vehicles will replace

approximately 6,100 sf of existing pavement. An additional 11,700 sf of other impervious areas will be

constructed as parking and sidewalks. The project follows the requirements set forth by the City of

Everett (COE) in the Stormwater Management Manual of 2010.

II.S iteAssessm ent
The ESSSH project site is currently partially occupied by an existing fire training facility that is situated in

the middle of a large tarmac. A gravel lined area also resides adjacent to and west of the tarmac.

Topographic relief, one (1)-ft contours, and other data was obtained through a land survey performed

by Alpha Subdivision Pro’s Inc. Land Surveying and Planning in October 2016 (Appendix B). Two (2)-ft

contours for offsite areas surrounding the site, along with utility and building locations were obtained

from the COE geographical information systems (GIS) department October 27, 2016.

A geotechnical investigation was performed on November 1, 2016 by Geotech Consultants, Inc for the

project site (Appendix C). Multiple borings and test pits were dug with samples tested. The report

showed that the site soils are loose to medium-dense un-engineered fill soil generally comprised of

gravelly silty-sand, presumably from the excavation of the nearby reservoir site. These findings confirm

the United States Geological Survey’s (USGS) Soil Survey Geographical Database (SSURGO) that classifies

the soil as having moderately low runoff potential when thoroughly wet, with unimpeded water

transmission.

Stormwater runoff west of the tarmac sheet flows to the west and down the steep slope where it is

collected by a series of catch basins at the toe of slope. Runoff from the existing tarmac, drains to one

of two clusters-of-three catch basins located on the west and south edges of said pavement. This runoff

is conveyed to the storm mains along Berkshire Dr. and Evergreen Way. These storm mains both empty

to Pigeon Creek Number 1, and ultimately to Possession Sound.

The Site is located adjacent to a steep slope that is classified as a Landslide Hazard Area (COE, Critical

Area) with “medium” slopes of 25% to 40% (COE, Class 2) on geologic unit Qg1t, Younger Glacial Drift,

Pleistocene. The soil type for the entire project site and property is Alderwood-Urban Land Complex,

hydrologic soil group (HSG) B, per the Natural Resources Conservation Service (NRCS). Pigeon Creek

Number 1 runs to the north along the toe of this slope in an underground pipe and is classified as an

“Ns” Stream (COE, Critical Area) before emerging on the west side of Evergreen way as an “F” Stream.
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The COE describes “Ns” classified streams as seasonal in which surface flow is not present for at least

some portion of a year of normal rainfall that are not located downstream from any Type “Np” stream

segments. Care and consideration of these critical areas was held paramount during the design of the

project site.

A 24-inch polyethylene (PE) storm drain currently runs along the east property line of the site, beneath

the existing pavement, and serves the fire training site. This line reduces to a 6-inch diameter at the site

entrance and conveys flow to the south to a combined sewer manhole on an 8-inch line beneath

Berkshire Dr. Additionally, a 12-inch polyvinyl chloride (PVC) storm drain runs along the north side of

Berkshire Dr., parallel to the south property line, but does not serve the site. Finally, a 36-inch

Alderwood Water District transmission water main runs roughly parallel the 24-inch sewer pipe,

mentioned above, on the east property line. Caution to not damage these lines during construction

shall be taken.

III.S iteDevelopm entP lanw ithO n-S iteS torm w aterM anagem ent
The existing ground shown in the Grading Plan (Appendix A) as the “limits of disturbance” will be

approximately 42,725 sf and will need to be stripped, cleared and grubbed of all vegetation, gravel and

existing pavement. Grading will be performed that shall not alter existing drainage paths and outfall

locations. The site shall continue to drain to Pigeon Creek to the west and south following construction.

See Site Storm Drainage and Utility Plan (Appendix A).

The new multi-family residential building shall be constructed with a footing drain surrounding the

entire perimeter of the building. The footing drain is to be constructed of 4-inch perforated pipe

surrounded by 1-inch minus washed rock that is wrapped in a non-woven geotextile, and will empty to

the existing 12-inch storm drain beneath Berkshire Dr.

The ground shall be graded to slope away from the base of the building. Surface drainage, not collected

on the roof, will runoff as sheet flow on its historic path to the west and south. Non-roof surface

drainage on the east side of the proposed building will sheet flow to the proposed parking lot drainage

system.

Rainfall runoff from the roof and parking lot shall also be conveyed to the proposed detention tanks for

water quality treatment and controlled discharge. The roof downspouts shall connect via tight-line

directly to the detention system. Parking lot runoff shall be collected by catch basins around the

perimeter of the lot and will enter under-drained, bio-retention cells for treatment prior to being

collected in area drains to be detained in the tanks. By collecting the runoff from the roof and parking

lot, the site will follow the COE Stormwater Management Manual for post development release rates.

Moreover, the post development runoff for the 10-yr and 100-yr storm events will be less than pre-

development runoff rates, and post will be less than half of the pre-development 2-yr runoff flow rate

(COE, Vol I, Sec 2.2.7).

The detention tanks shall be constructed of three (3) parallel 60-inch pipes, each 58 feet long. They will

be connected and equalized by 60-inch connections to form a manifold that will house the total volume

required to properly mitigate flows. The detention tanks shall be constructed following COE standard

drawing 416, Typical Closed Underground Detention System. The inlet and outlet structures shall each
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be comprised of a 54-inch Type 2 catch basin, adhering to COE standard drawing 404. The detention

system shall drain via controlled release to the existing 12-inch storm drain running along the north side

of Berkshire Dr. Additionally, 6 inches of dead storage shall be provided for sediment removal.

R ightofW ay Developm ent
The Right of Way (ROW) along Berkshire Dr on the southern property line is to be improved with a

sidewalk curb and gutter. Improvements are shown in the Right of Way Improvement Plan in Appendix

A. This area, measuring approximately 2,300 sf, is considered a separate threshold area for the

purposes of water quality and flow control by the COE (Appendix E).

A standard (COE Detail 306) 4-in thick concrete sidewalk with standard (COE Detail 305A) Type A-1 curb

and gutter shall be placed with the back of sidewalk parallel to the southern property line and offset 1.5

ft. A 3-ft rockery (COE Standard Detail 324) shall be placed from approximate Staion 13+05 to 13+89 to

stabilize the cut slope necessary to place the proposed sidewalk.

Runoff shall continue to flow along its historic flow path to the west along the north side of Berkshire Dr.

Runoff shall continue to be collected by existing catch basins immediately west of proposed ROW

improvements.

IV.ConstructionS torm w aterP ollutionP reventionP lan
All construction shall be performed under the site Construction Stormwater Pollution Prevention Plan

(CSWPPP) (Temporary Erosion and Sediment Control Plan, TESC, Appendix A). The SWPPP was prepared

under Section 2 of the COE’s Design and Construction Standards and Specifications, since the limit of

disturbance shall be less than one (1) acre.

Perimeter control for the Site shall be a compost berm or compost sock as noted on the TESC (Appendix

A). The chosen perimeter control measure shall surround the site along the entire limits of disturbance

shown on the TESC. A stabilized construction entrance shall be constructed as per COE standard

drawing 201 and detail 3/3 from the drawings. This measure will help prevent tracking of soil and

sediment off site.

The existing tarmac, gravel lot and road that are on the property shall be removed during clearing and

grubbing. All loose soil, gravel, and broken pavement in stock piles shall be covered with plastic and

surrounded by 8-inch compost socks at the base. This will help prevent sediment transport. The four

existing catch basins and two existing manholes on site shall also be surrounded by 8-inch compost

socks to protect them from sediment and clogging.

Periodic street cleaning shall be provided to remove any sediment that may have been tracked off site.

Sediment should be removed by either shoveling or sweeping and carefully removed to a suitable

disposal area where it will not be eroded. Additional street cleaning may be required as directed by the

city public works inspector. The use of vacuum sweepers is encouraged by the COE.

All installed erosion and sediment control BMPs shall be inspected and maintained in good effective

condition once per week and following any storm. Following the completion of construction, the

compost berms or socks shall be removed from protected manholes and catch basins. The compost
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berm or sock used for perimeter control shall be thoroughly raked and spread out, and may be left on

the ground.

V.S ourceControlP lan
None of the activities listed in Figure 1.1, Chapter 2, Volume IV of the COE Stormwater Management

Manual are expected to occur at the site. No source control BMPs discussed in Volume IV are planned.

However, runoff from the proposed parking lot shall not be allowed to leave the site prior to

conveyance through bio-retention prior to detention and controlled discharge.

VI.S pecialR eportsorS tudies
A site land survey was conducted for the purposes of site and building design and layout by Alpha

Subdivision Pro’s Inc. Land Surveying and Planning in October 2016. A geotechnical investigation was

performed by Geotech Consultants, Inc on November 1, 2016. Both survey and geotechnical report can

be found in Appendix B and C of this report, respectively.

VII.O therP erm its
Permits needed for the ESSSH Site include Civil, Building and Land Use Permits through the COE. The

Civil Permit is addressed by this Stormwater Site Plan, which has been prepared in accordance with the

guidance provided in Volume I, Chapter 3 of the COE Stormwater Management Manual.

VIII.P erm anentS torm w aterControlP lan
A. O ff-S iteAnalysis

The Site is located within the Pigeon Creek Number 1 watershed, and is located east across Evergreen

Way from the headwaters. All runoff from the site ends up here where it flows to Possession Sound

(Puget Sound). Approximately 28,900 square feet of hard surface is proposed for the site, and will

increase the amount of runoff generated on-site. Due to soil conditions and the Landslide Hazard Area,

immediately to the west, infiltration discharge of collected runoff will not be used. However, bio-

retention and underground detention are proposed on site to mitigate any increased runoff to historic

levels, before being discharged into the existing 12-inch storm drain along Berkshire Drive.

The proposed improvements are not expected to cause any conveyance system capacity problems.

Detention is planned to mitigate the post-developed runoff to be less then pre-developed. No localized

flooding is expected, as the site is to be graded to lead runoff away from proposed structures and into

the water quality and flow control structures. Infiltration is not proposed as a means of discharging any

collected runoff, which does not increase the risk of erosion or landslide hazards in the area. Runoff is

to be discharged into the existing storm drain system along Berkshire Drive, thus creating no risk of

erosion of stream banks or outfalls. The guidelines set forth in Volume I, Chapter 4 of the COE

Stormwater Management Manual were followed to avoid any violations of surface water quality

standards through use of bio-retention and detention of runoff.
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B. P re-DevelopedHydrology
It its predeveloped condition, the site is mostly lawn, with a gravel storage yard. The general

topographic relief is mild and to the west and slightly south. Surface runoff sheet flows down the steep

slope to the west into the gutter along Evergreen Way. Some of the sheet flow is captured by two city-

owned catch basins, behind Jiffy Lube (6209 Evergreen Way) and Janbo Café (6125 Evergreen Way), a

detention vault behind Peking Duck (6211 Evergreen Way) and five private catch basins located in the

parking lots for Jiffy Lube and Janbo Cafe. Any runoff captured by these catch basins flows in a pair of

converging storm drain pipes to the north where they are discharged into the underground segment of

Pigeon Creek Number 1, and sent west beneath Evergreen Way.

The Santa Barbara Urban Hydrograph Method was used to analyze both pre- and post-developed

conditions. The COE Stormwater Runoff Manual stipulates (COE, Vol I, Table 5.4, Pg 5-4) the following

rainfall depths for 24-hour design storms.

Return Frequency Total Precipitation (inch)

6 month 1.12

2 year 1.55

10 year 2.25

25 year 2.60

100 year 3.25
T able1:R ainfallDepths

Based on the USGS Soil Survey Geographical Database (SSURGO), the site soil is Alderwood-Urban

Complex and has a Hydrologic Soil Group (HSG) of B. The HSG was further found to be appropriate

based on the site geotechnical engineering study (App B), which found the soils to be loose to medium-

dense, non-structural fill presumably from the Reservoir Number Three excavation.

Runoff Curve Numbers (CN) were determined based on the HSG and land use/cover, from table 5.6

(COE, Vol I, Pg 5-6). A CN of 98 for roofs and pavement impervious surfaces, a CN of 85 for the gravel

lot, and a CN of 80 for the lawn were used. The Site is small and no distinct concentration points were

identified. Therefore, a minimum time of concentration of six (6) minutes was used for runoff

calculations. All parameters are summarized below in Table 2.

HSG = B CN
PRE

(acre)
POST
(acre)

Im
p

e
rv

io
u

s

Roof 98 0.0 0.254

Pavement 98 0.115 0.401

P
e

rv
io

u
s Gravel 85 0.259 0.0

Grass 80 0.623 0.320
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Total Imperv 0.115 0.655

Total Perv 0.882 0.320

Total 0.998 0.998
T able2:S ub-BasinR unoffP aram eters

As per section 5.4.2 (COE Vol I, Pg 5-4), the pervious and impervious area hydrographs were computed

separately and then combined for the design runoff hydrograph. The results of the SBUH model are

presented in Section VIII, C below. The plans show both pre- and post-developed conditions.

C. DevelopedHydrology
The post-development hydrologic model was parameterized following the same sections of the COE’s

Stormwater Management Manual. The minimum time of concentration was again used, and the land

use areas were updated to reflect the proposed building and parking lot. All parameters are

summarized in Table 2, above. Along the eastern property line where the parking lot entrance and exit

are proposed, the Site shall be graded in a manner to prevent offsite run-on from entering the property.

This flow shall be diverted north to the existing catch basins for the fire practice facility.

As expected, generated runoff flow and volume were increased due to the addition of impervious

surfaces, and were mitigated using underground detention in compliance with Vol I, Section 2.2.7.

Results are presented below in Table 3.

PRE
(cfs)

POST
(cfs)

2-year 0.074 0.033

10-year 0.188 0.056

100-year 0.387 0.153
T able3:R unoffFlow R esults

D. S torm w aterFlow ControlP lan
Post-developed runoff was mitigated to be less than pre-development conditions for the 10- and 100-

year storms, and less than 50% of the pre-developed 2-year runoff as per Minimum Requirement #7

(COE Vol I, Sec 2.2.7, Pg 2-13). The proximity of the Landslide Hazard Critical Area does not allow for the

application of most of the traditional best management practices (BMPs) (COE, Vol I, Chap 12, 2010) to

be within a 200-foot buffer.

With 67% of the proposed site to be impervious surface, a correction factor of 0.38 was derived from

figure 5.1 (COE Vol I, Section 5.4.6, pg 5-13), and applied to the detention volume. Underground

detention tanks are proposed beneath the parking lot, as three (3) 60-inch diameter pipes, 58 feet long,

each. This provides 3,416 (includes correction factor) cubic feet of storage, and receives runoff collected

from the roof and proposed parking lot, after first being run through bio-retention cells located near the

north and south parking lot edges. Any Emergency overflow of the detention will be directed to

Berkshire Drive curb and gutter. The detention facility shall be constructed as shown in COE standard

drawing 416, with catch basins at the upstream and downstream ends.
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The storage tanks shall have a standard flow control outlet structure as shown in COE standard drawing

412. The restrictor assembly shall consist of a 6-inch vertical pipe, open at the top, and with a 0.7-inch

diameter orifice at the bottom. Effluent will be discharged into the 12-inch storm drain pipe along

Berkshire drive.

E. S torm w aterT reatm entP lan
Following the guidelines presented in the Stormwater Management Manual (COE, Vol I, Chap 4), Basic

treatment for the Site runoff is needed. Two (2) bio-retention cells shall be constructed per Volume I,

Chapter 10, near the proposed parking lot edges. Since, infiltration will not be used as a form of final

dispersion, water shall infiltrate the bio-retention, and drain to the underground detention via an

underdrain pipe (4-inch minimum diameter).

F. ConveyanceAnalysis
The proposed roof runoff shall be collected and directed to downspouts at the corners of the building,

which shall connect directly to the existing storm drain along Berkshire Drive via tight-lines. Tight-lines

shall be rigid 4-inch pipe.

Catch basins shall be placed in the proposed curbs at the locations shown on the Site Storm Drainage

and Utility Plan (Appendix A). Runoff from the parking lot will be collected and diverted through bio-

retention cells at these locations. Four (4)-inch underdrain pipes in the bio-retention will convey the

captured runoff into the underground detention tanks for controlled discharge from the Site.

G. M aintenanceandO perationP lan

The design life of common materials used for storm drain pipe (eg HDPE, PVC) is 50 to 100 years based

on studies performed by the Plastic Pipe Institute. Assuming the 100-year event as the base flood for

the Final Design Phase, the exceedance probability of the proposed system will be within the range of 39

to 63 percent.

Coterra recommends that the COE implements the Snohomish County Drainage Manual (2016) Volume

V, Chapter 4, Section 4.6 for an operation and maintenance (O & M) plan of all existing and proposed

drainage structures at the ESSSH Site. For each drainage structure or component Table 5.3 within

Section 4.6 lists possible defects, conditions signifying when maintenance is needed, and the expected

results once maintenance is performed. Snohomish County Code Chapter 7.54, and Chapter 30.63A.575

through 605 are other possible guidelines for an O & M plan.

More detail can be found in Appendix F.
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IX .S um m ary andConclusions
The City of Everett Minimum Requirements as laid out in Volume I, Chapter 2 of the Stormwater

Management Manual (SMM) were used as guidelines for the design of the ESSSH Site, and have been

met. The Stormwater Site Plans (1) were prepared adhering to the requirements and guidelines

presented in Volume I, Chapter 3 of the SMM. The CSWPPP (2) was prepared in accordance with

Volume II, Chapter 2 of the SMM. None of the activities listed in Figure 1.1, Chapter 2, Volume IV of the

SMM are expected to occur at the site, and thus, no source control (3) BMPs discussed in Volume IV are

planned. Natural Drainage Systems and Outfalls (4) have been preserved to the maximum extent

practicable. The proposed site empties to the same combined and storm sewers as in the pre-

developed condition, with runoff attenuation provided. On-site Stormwater Management (5) is

provided through tightlines, drains, and underground detention as outlined in Volume III, Chpter 12.

Basic treatment is required for the Runoff Treatment (6), in addition to two (2) bio-retention cells. Flow

Control requirements (7) are met using the standard flow control outlet structure as shown in Standard

Detail 412 (COE). As there are no Wetlands (8) within a quarter mile of the proposed site, no wetland

protection is provided. An O & M plan (9) is provided in Appendix F of this report, and is consistent with

the provisions of the SMM.
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Civil Site Plan Set















Appendix B

Site Land Survey by Alpha Subdivision Pro’s Inc.





Appendix C

Geotechnical Report by Geotech Consultants, Inc.

















































Appendix D

HydroCAD and MGS Flood Output

by Coterra Engineering



Drainage Diagram for CHS Everett
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Type IA 24-hr 1A-100y24h ESSSH Rainfall=3.25"CHS Everett
Page 2Prepared by {enter your company name here}

12/9/2016HydroCAD® 7.10 s/n 003807 © 2005 HydroCAD Software Solutions LLC

Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SBUH method

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Runoff Area=38,436 sf Runoff Depth=1.51"Subcatchment 1S: PERV
Tc=6.0 min CN=81 Runoff=0.300 cfs 0.111 af

Runoff Area=5,017 sf Runoff Depth=3.02"Subcatchment 2S: IMPERV
Tc=6.0 min CN=98 Runoff=0.087 cfs 0.029 af

Runoff Area=2,285 sf Runoff Depth=3.02"Subcatchment 101S: IMPERV
Tc=6.0 min CN=98 Runoff=0.039 cfs 0.013 af

Runoff Area=4,055 sf Runoff Depth=1.44"Subcatchment 102S: PERV
Tc=6.0 min CN=80 Runoff=0.030 cfs 0.011 af

Runoff Area=26,615 sf Runoff Depth=3.02"Subcatchment 103S: IMPERV
Tc=6.0 min CN=98 Runoff=0.459 cfs 0.154 af

Runoff Area=10,490 sf Runoff Depth=1.44"Subcatchment 104S: PERV
Tc=6.0 min CN=80 Runoff=0.077 cfs 0.029 af

Peak Elev=414.19' Storage=0.079 af Inflow=0.534 cfs 0.183 afPond 105P: Underground Det
Primary=0.027 cfs 0.065 af Secondary=0.107 cfs 0.063 af Outflow=0.134 cfs 0.127 af

Inflow=0.387 cfs 0.140 afLink 1L: EXST
Primary=0.387 cfs 0.140 af

Inflow=0.153 cfs 0.152 afLink 2L: PROP
Primary=0.153 cfs 0.152 af

Total Runoff Area = 1.995 ac Runoff Volume = 0.347 af Average Runoff Depth = 2.09"



Type IA 24-hr 1A-100y24h ESSSH Rainfall=3.25"CHS Everett
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12/9/2016HydroCAD® 7.10 s/n 003807 © 2005 HydroCAD Software Solutions LLC

Subcatchment 1S: PERV

Runoff = 0.300 cfs @ 7.98 hrs, Volume= 0.111 af, Depth= 1.51"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-100y24h ESSSH Rainfall=3.25"

Area (sf) CN Description
11,301 85 Gravel roads, HSG B
27,135 80 Open Space Good Condition
38,436 81 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 1S: PERV

Runoff

Hydrograph

Time (hours)
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Type IA 24-hr 1A-100y24h ESSSH

Rainfall=3.25"

Runoff Area=38,436 sf

Runoff Volume=0.111 af

Runoff Depth=1.51"

Tc=6.0 min

CN=81
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Hydrograph for Subcatchment 1S: PERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.02 0.00 0.000
0.50 0.03 0.00 0.000
0.75 0.05 0.00 0.000
1.00 0.06 0.00 0.000
1.25 0.09 0.00 0.000
1.50 0.11 0.00 0.000
1.75 0.14 0.00 0.000
2.00 0.16 0.00 0.000
2.25 0.19 0.00 0.000
2.50 0.21 0.00 0.000
2.75 0.24 0.00 0.000
3.00 0.27 0.00 0.000
3.25 0.29 0.00 0.000
3.50 0.32 0.00 0.000
3.75 0.35 0.00 0.000
4.00 0.38 0.00 0.000
4.25 0.41 0.00 0.000
4.50 0.44 0.00 0.000
4.75 0.47 0.00 0.000
5.00 0.51 0.00 0.002
5.25 0.54 0.00 0.006
5.50 0.59 0.01 0.011
5.75 0.63 0.01 0.016
6.00 0.67 0.02 0.021
6.25 0.72 0.02 0.029
6.50 0.77 0.03 0.036
6.75 0.82 0.05 0.040
7.00 0.87 0.06 0.048
7.25 0.93 0.08 0.063
7.50 1.01 0.10 0.086
7.75 1.19 0.17 0.241
8.00 1.38 0.26 0.299
8.25 1.49 0.31 0.192
8.50 1.56 0.35 0.140
8.75 1.63 0.38 0.134
9.00 1.69 0.42 0.119
9.25 1.74 0.45 0.105
9.50 1.79 0.47 0.096
9.75 1.83 0.50 0.095

10.00 1.88 0.53 0.092
10.25 1.92 0.55 0.087
10.50 1.95 0.58 0.084
10.75 1.99 0.60 0.085
11.00 2.03 0.62 0.083
11.25 2.06 0.64 0.080
11.50 2.10 0.67 0.077
11.75 2.13 0.69 0.073
12.00 2.16 0.71 0.072
12.25 2.19 0.73 0.072
12.50 2.22 0.75 0.075
12.75 2.25 0.77 0.071
13.00 2.28 0.79 0.070
13.25 2.31 0.81 0.072
13.50 2.34 0.83 0.070
13.75 2.36 0.85 0.069
14.00 2.39 0.87 0.068
14.25 2.42 0.89 0.068
14.50 2.45 0.90 0.068

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 2.47 0.92 0.068
15.00 2.50 0.94 0.067
15.25 2.53 0.96 0.067
15.50 2.55 0.98 0.066
15.75 2.58 1.00 0.066
16.00 2.60 1.02 0.065
16.25 2.63 1.03 0.065
16.50 2.65 1.05 0.064
16.75 2.68 1.07 0.064
17.00 2.70 1.09 0.063
17.25 2.73 1.11 0.062
17.50 2.75 1.12 0.062
17.75 2.77 1.14 0.061
18.00 2.79 1.16 0.061
18.25 2.82 1.17 0.060
18.50 2.84 1.19 0.059
18.75 2.86 1.21 0.059
19.00 2.88 1.22 0.058
19.25 2.90 1.24 0.057
19.50 2.93 1.26 0.057
19.75 2.95 1.27 0.056
20.00 2.97 1.29 0.055
20.25 2.99 1.30 0.055
20.50 3.01 1.32 0.054
20.75 3.03 1.33 0.053
21.00 3.04 1.35 0.053
21.25 3.06 1.36 0.052
21.50 3.08 1.38 0.051
21.75 3.10 1.39 0.050
22.00 3.12 1.40 0.050
22.25 3.14 1.42 0.049
22.50 3.15 1.43 0.048
22.75 3.17 1.45 0.047
23.00 3.19 1.46 0.047
23.25 3.20 1.47 0.046
23.50 3.22 1.48 0.045
23.75 3.23 1.50 0.044
24.00 3.25 1.51 0.043
24.25 3.25 1.51 0.004
24.50 3.25 1.51 0.000
24.75 3.25 1.51 0.000
25.00 3.25 1.51 0.000
25.25 3.25 1.51 0.000
25.50 3.25 1.51 0.000
25.75 3.25 1.51 0.000
26.00 3.25 1.51 0.000
26.25 3.25 1.51 0.000
26.50 3.25 1.51 0.000
26.75 3.25 1.51 0.000
27.00 3.25 1.51 0.000
27.25 3.25 1.51 0.000
27.50 3.25 1.51 0.000
27.75 3.25 1.51 0.000
28.00 3.25 1.51 0.000
28.25 3.25 1.51 0.000
28.50 3.25 1.51 0.000
28.75 3.25 1.51 0.000
29.00 3.25 1.51 0.000
29.25 3.25 1.51 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 3.25 1.51 0.000
29.75 3.25 1.51 0.000
30.00 3.25 1.51 0.000
30.25 3.25 1.51 0.000
30.50 3.25 1.51 0.000
30.75 3.25 1.51 0.000
31.00 3.25 1.51 0.000
31.25 3.25 1.51 0.000
31.50 3.25 1.51 0.000
31.75 3.25 1.51 0.000
32.00 3.25 1.51 0.000
32.25 3.25 1.51 0.000
32.50 3.25 1.51 0.000
32.75 3.25 1.51 0.000
33.00 3.25 1.51 0.000
33.25 3.25 1.51 0.000
33.50 3.25 1.51 0.000
33.75 3.25 1.51 0.000
34.00 3.25 1.51 0.000
34.25 3.25 1.51 0.000
34.50 3.25 1.51 0.000
34.75 3.25 1.51 0.000
35.00 3.25 1.51 0.000
35.25 3.25 1.51 0.000
35.50 3.25 1.51 0.000
35.75 3.25 1.51 0.000
36.00 3.25 1.51 0.000
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Subcatchment 2S: IMPERV

Runoff = 0.087 cfs @ 7.92 hrs, Volume= 0.029 af, Depth= 3.02"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-100y24h ESSSH Rainfall=3.25"

Area (sf) CN Description
5,017 98 Paved parking & roofs

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 2S: IMPERV

Runoff

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
(c

fs
)

0.095

0.09

0.085

0.08

0.075

0.07

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 1A-100y24h ESSSH

Rainfall=3.25"
Runoff Area=5,017 sf

Runoff Volume=0.029 af

Runoff Depth=3.02"
Tc=6.0 min

CN=98

0.087 cfs
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Hydrograph for Subcatchment 2S: IMPERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.02 0.00 0.000
0.50 0.03 0.00 0.000
0.75 0.05 0.00 0.000
1.00 0.06 0.00 0.001
1.25 0.09 0.01 0.003
1.50 0.11 0.02 0.005
1.75 0.14 0.03 0.006
2.00 0.16 0.05 0.007
2.25 0.19 0.06 0.008
2.50 0.21 0.08 0.008
2.75 0.24 0.10 0.009
3.00 0.27 0.12 0.009
3.25 0.29 0.14 0.009
3.50 0.32 0.16 0.010
3.75 0.35 0.18 0.011
4.00 0.38 0.21 0.012
4.25 0.41 0.24 0.012
4.50 0.44 0.26 0.013
4.75 0.47 0.29 0.014
5.00 0.51 0.32 0.015
5.25 0.54 0.36 0.016
5.50 0.59 0.40 0.017
5.75 0.63 0.43 0.018
6.00 0.67 0.47 0.019
6.25 0.72 0.52 0.022
6.50 0.77 0.57 0.023
6.75 0.82 0.62 0.022
7.00 0.87 0.67 0.024
7.25 0.93 0.73 0.028
7.50 1.01 0.80 0.034
7.75 1.19 0.98 0.080
8.00 1.38 1.16 0.085
8.25 1.49 1.27 0.050
8.50 1.56 1.34 0.034
8.75 1.63 1.41 0.032
9.00 1.69 1.47 0.027
9.25 1.74 1.52 0.024
9.50 1.79 1.56 0.021
9.75 1.83 1.61 0.021

10.00 1.88 1.65 0.020
10.25 1.92 1.69 0.018
10.50 1.95 1.73 0.018
10.75 1.99 1.77 0.018
11.00 2.03 1.80 0.017
11.25 2.06 1.84 0.016
11.50 2.10 1.87 0.015
11.75 2.13 1.90 0.014
12.00 2.16 1.93 0.014
12.25 2.19 1.96 0.014
12.50 2.22 1.99 0.014
12.75 2.25 2.02 0.014
13.00 2.28 2.05 0.013
13.25 2.31 2.08 0.014
13.50 2.34 2.11 0.013
13.75 2.36 2.14 0.013
14.00 2.39 2.16 0.013
14.25 2.42 2.19 0.013
14.50 2.45 2.22 0.013

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 2.47 2.24 0.012
15.00 2.50 2.27 0.012
15.25 2.53 2.30 0.012
15.50 2.55 2.32 0.012
15.75 2.58 2.35 0.012
16.00 2.60 2.37 0.012
16.25 2.63 2.40 0.012
16.50 2.65 2.42 0.011
16.75 2.68 2.45 0.011
17.00 2.70 2.47 0.011
17.25 2.73 2.49 0.011
17.50 2.75 2.52 0.011
17.75 2.77 2.54 0.011
18.00 2.79 2.56 0.011
18.25 2.82 2.59 0.010
18.50 2.84 2.61 0.010
18.75 2.86 2.63 0.010
19.00 2.88 2.65 0.010
19.25 2.90 2.67 0.010
19.50 2.93 2.69 0.010
19.75 2.95 2.71 0.010
20.00 2.97 2.73 0.009
20.25 2.99 2.75 0.009
20.50 3.01 2.77 0.009
20.75 3.03 2.79 0.009
21.00 3.04 2.81 0.009
21.25 3.06 2.83 0.009
21.50 3.08 2.85 0.009
21.75 3.10 2.87 0.008
22.00 3.12 2.89 0.008
22.25 3.14 2.90 0.008
22.50 3.15 2.92 0.008
22.75 3.17 2.94 0.008
23.00 3.19 2.95 0.008
23.25 3.20 2.97 0.008
23.50 3.22 2.99 0.007
23.75 3.23 3.00 0.007
24.00 3.25 3.02 0.007
24.25 3.25 3.02 0.001
24.50 3.25 3.02 0.000
24.75 3.25 3.02 0.000
25.00 3.25 3.02 0.000
25.25 3.25 3.02 0.000
25.50 3.25 3.02 0.000
25.75 3.25 3.02 0.000
26.00 3.25 3.02 0.000
26.25 3.25 3.02 0.000
26.50 3.25 3.02 0.000
26.75 3.25 3.02 0.000
27.00 3.25 3.02 0.000
27.25 3.25 3.02 0.000
27.50 3.25 3.02 0.000
27.75 3.25 3.02 0.000
28.00 3.25 3.02 0.000
28.25 3.25 3.02 0.000
28.50 3.25 3.02 0.000
28.75 3.25 3.02 0.000
29.00 3.25 3.02 0.000
29.25 3.25 3.02 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 3.25 3.02 0.000
29.75 3.25 3.02 0.000
30.00 3.25 3.02 0.000
30.25 3.25 3.02 0.000
30.50 3.25 3.02 0.000
30.75 3.25 3.02 0.000
31.00 3.25 3.02 0.000
31.25 3.25 3.02 0.000
31.50 3.25 3.02 0.000
31.75 3.25 3.02 0.000
32.00 3.25 3.02 0.000
32.25 3.25 3.02 0.000
32.50 3.25 3.02 0.000
32.75 3.25 3.02 0.000
33.00 3.25 3.02 0.000
33.25 3.25 3.02 0.000
33.50 3.25 3.02 0.000
33.75 3.25 3.02 0.000
34.00 3.25 3.02 0.000
34.25 3.25 3.02 0.000
34.50 3.25 3.02 0.000
34.75 3.25 3.02 0.000
35.00 3.25 3.02 0.000
35.25 3.25 3.02 0.000
35.50 3.25 3.02 0.000
35.75 3.25 3.02 0.000
36.00 3.25 3.02 0.000
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Subcatchment 101S: IMPERV

Runoff = 0.039 cfs @ 7.92 hrs, Volume= 0.013 af, Depth= 3.02"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-100y24h ESSSH Rainfall=3.25"

Area (sf) CN Description
2,285 98 Paved parking & roofs

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 101S: IMPERV

Runoff

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
(c

fs
)

0.044

0.042

0.04

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type IA 24-hr 1A-100y24h ESSSH

Rainfall=3.25"
Runoff Area=2,285 sf

Runoff Volume=0.013 af

Runoff Depth=3.02"
Tc=6.0 min

CN=98

0.039 cfs



Type IA 24-hr 1A-100y24h ESSSH Rainfall=3.25"CHS Everett
Page 8Prepared by {enter your company name here}

12/9/2016HydroCAD® 7.10 s/n 003807 © 2005 HydroCAD Software Solutions LLC

Hydrograph for Subcatchment 101S: IMPERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.02 0.00 0.000
0.50 0.03 0.00 0.000
0.75 0.05 0.00 0.000
1.00 0.06 0.00 0.001
1.25 0.09 0.01 0.001
1.50 0.11 0.02 0.002
1.75 0.14 0.03 0.003
2.00 0.16 0.05 0.003
2.25 0.19 0.06 0.003
2.50 0.21 0.08 0.004
2.75 0.24 0.10 0.004
3.00 0.27 0.12 0.004
3.25 0.29 0.14 0.004
3.50 0.32 0.16 0.005
3.75 0.35 0.18 0.005
4.00 0.38 0.21 0.005
4.25 0.41 0.24 0.006
4.50 0.44 0.26 0.006
4.75 0.47 0.29 0.006
5.00 0.51 0.32 0.007
5.25 0.54 0.36 0.007
5.50 0.59 0.40 0.008
5.75 0.63 0.43 0.008
6.00 0.67 0.47 0.009
6.25 0.72 0.52 0.010
6.50 0.77 0.57 0.010
6.75 0.82 0.62 0.010
7.00 0.87 0.67 0.011
7.25 0.93 0.73 0.013
7.50 1.01 0.80 0.015
7.75 1.19 0.98 0.036
8.00 1.38 1.16 0.039
8.25 1.49 1.27 0.023
8.50 1.56 1.34 0.016
8.75 1.63 1.41 0.014
9.00 1.69 1.47 0.013
9.25 1.74 1.52 0.011
9.50 1.79 1.56 0.010
9.75 1.83 1.61 0.009

10.00 1.88 1.65 0.009
10.25 1.92 1.69 0.008
10.50 1.95 1.73 0.008
10.75 1.99 1.77 0.008
11.00 2.03 1.80 0.008
11.25 2.06 1.84 0.007
11.50 2.10 1.87 0.007
11.75 2.13 1.90 0.007
12.00 2.16 1.93 0.006
12.25 2.19 1.96 0.006
12.50 2.22 1.99 0.007
12.75 2.25 2.02 0.006
13.00 2.28 2.05 0.006
13.25 2.31 2.08 0.006
13.50 2.34 2.11 0.006
13.75 2.36 2.14 0.006
14.00 2.39 2.16 0.006
14.25 2.42 2.19 0.006
14.50 2.45 2.22 0.006

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 2.47 2.24 0.006
15.00 2.50 2.27 0.006
15.25 2.53 2.30 0.006
15.50 2.55 2.32 0.005
15.75 2.58 2.35 0.005
16.00 2.60 2.37 0.005
16.25 2.63 2.40 0.005
16.50 2.65 2.42 0.005
16.75 2.68 2.45 0.005
17.00 2.70 2.47 0.005
17.25 2.73 2.49 0.005
17.50 2.75 2.52 0.005
17.75 2.77 2.54 0.005
18.00 2.79 2.56 0.005
18.25 2.82 2.59 0.005
18.50 2.84 2.61 0.005
18.75 2.86 2.63 0.005
19.00 2.88 2.65 0.005
19.25 2.90 2.67 0.004
19.50 2.93 2.69 0.004
19.75 2.95 2.71 0.004
20.00 2.97 2.73 0.004
20.25 2.99 2.75 0.004
20.50 3.01 2.77 0.004
20.75 3.03 2.79 0.004
21.00 3.04 2.81 0.004
21.25 3.06 2.83 0.004
21.50 3.08 2.85 0.004
21.75 3.10 2.87 0.004
22.00 3.12 2.89 0.004
22.25 3.14 2.90 0.004
22.50 3.15 2.92 0.004
22.75 3.17 2.94 0.004
23.00 3.19 2.95 0.004
23.25 3.20 2.97 0.003
23.50 3.22 2.99 0.003
23.75 3.23 3.00 0.003
24.00 3.25 3.02 0.003
24.25 3.25 3.02 0.000
24.50 3.25 3.02 0.000
24.75 3.25 3.02 0.000
25.00 3.25 3.02 0.000
25.25 3.25 3.02 0.000
25.50 3.25 3.02 0.000
25.75 3.25 3.02 0.000
26.00 3.25 3.02 0.000
26.25 3.25 3.02 0.000
26.50 3.25 3.02 0.000
26.75 3.25 3.02 0.000
27.00 3.25 3.02 0.000
27.25 3.25 3.02 0.000
27.50 3.25 3.02 0.000
27.75 3.25 3.02 0.000
28.00 3.25 3.02 0.000
28.25 3.25 3.02 0.000
28.50 3.25 3.02 0.000
28.75 3.25 3.02 0.000
29.00 3.25 3.02 0.000
29.25 3.25 3.02 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 3.25 3.02 0.000
29.75 3.25 3.02 0.000
30.00 3.25 3.02 0.000
30.25 3.25 3.02 0.000
30.50 3.25 3.02 0.000
30.75 3.25 3.02 0.000
31.00 3.25 3.02 0.000
31.25 3.25 3.02 0.000
31.50 3.25 3.02 0.000
31.75 3.25 3.02 0.000
32.00 3.25 3.02 0.000
32.25 3.25 3.02 0.000
32.50 3.25 3.02 0.000
32.75 3.25 3.02 0.000
33.00 3.25 3.02 0.000
33.25 3.25 3.02 0.000
33.50 3.25 3.02 0.000
33.75 3.25 3.02 0.000
34.00 3.25 3.02 0.000
34.25 3.25 3.02 0.000
34.50 3.25 3.02 0.000
34.75 3.25 3.02 0.000
35.00 3.25 3.02 0.000
35.25 3.25 3.02 0.000
35.50 3.25 3.02 0.000
35.75 3.25 3.02 0.000
36.00 3.25 3.02 0.000
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Subcatchment 102S: PERV

Runoff = 0.030 cfs @ 7.99 hrs, Volume= 0.011 af, Depth= 1.44"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-100y24h ESSSH Rainfall=3.25"

Area (sf) CN Description
4,055 80 Open Space Good Condition

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 102S: PERV

Runoff

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
(c

fs
)

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type IA 24-hr 1A-100y24h ESSSH

Rainfall=3.25"
Runoff Area=4,055 sf

Runoff Volume=0.011 af

Runoff Depth=1.44"
Tc=6.0 min

CN=80

0.030 cfs
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Hydrograph for Subcatchment 102S: PERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.02 0.00 0.000
0.50 0.03 0.00 0.000
0.75 0.05 0.00 0.000
1.00 0.06 0.00 0.000
1.25 0.09 0.00 0.000
1.50 0.11 0.00 0.000
1.75 0.14 0.00 0.000
2.00 0.16 0.00 0.000
2.25 0.19 0.00 0.000
2.50 0.21 0.00 0.000
2.75 0.24 0.00 0.000
3.00 0.27 0.00 0.000
3.25 0.29 0.00 0.000
3.50 0.32 0.00 0.000
3.75 0.35 0.00 0.000
4.00 0.38 0.00 0.000
4.25 0.41 0.00 0.000
4.50 0.44 0.00 0.000
4.75 0.47 0.00 0.000
5.00 0.51 0.00 0.000
5.25 0.54 0.00 0.000
5.50 0.59 0.00 0.001
5.75 0.63 0.01 0.001
6.00 0.67 0.01 0.002
6.25 0.72 0.02 0.003
6.50 0.77 0.03 0.003
6.75 0.82 0.04 0.004
7.00 0.87 0.05 0.005
7.25 0.93 0.06 0.006
7.50 1.01 0.09 0.008
7.75 1.19 0.15 0.023
8.00 1.38 0.23 0.030
8.25 1.49 0.28 0.019
8.50 1.56 0.32 0.014
8.75 1.63 0.35 0.013
9.00 1.69 0.38 0.012
9.25 1.74 0.41 0.011
9.50 1.79 0.44 0.010
9.75 1.83 0.46 0.010

10.00 1.88 0.49 0.009
10.25 1.92 0.51 0.009
10.50 1.95 0.53 0.009
10.75 1.99 0.56 0.009
11.00 2.03 0.58 0.008
11.25 2.06 0.60 0.008
11.50 2.10 0.62 0.008
11.75 2.13 0.64 0.007
12.00 2.16 0.66 0.007
12.25 2.19 0.68 0.007
12.50 2.22 0.70 0.008
12.75 2.25 0.72 0.007
13.00 2.28 0.74 0.007
13.25 2.31 0.76 0.007
13.50 2.34 0.78 0.007
13.75 2.36 0.80 0.007
14.00 2.39 0.82 0.007
14.25 2.42 0.83 0.007
14.50 2.45 0.85 0.007

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 2.47 0.87 0.007
15.00 2.50 0.89 0.007
15.25 2.53 0.91 0.007
15.50 2.55 0.93 0.007
15.75 2.58 0.94 0.007
16.00 2.60 0.96 0.007
16.25 2.63 0.98 0.007
16.50 2.65 1.00 0.007
16.75 2.68 1.01 0.007
17.00 2.70 1.03 0.006
17.25 2.73 1.05 0.006
17.50 2.75 1.06 0.006
17.75 2.77 1.08 0.006
18.00 2.79 1.10 0.006
18.25 2.82 1.11 0.006
18.50 2.84 1.13 0.006
18.75 2.86 1.15 0.006
19.00 2.88 1.16 0.006
19.25 2.90 1.18 0.006
19.50 2.93 1.19 0.006
19.75 2.95 1.21 0.006
20.00 2.97 1.22 0.006
20.25 2.99 1.24 0.006
20.50 3.01 1.25 0.006
20.75 3.03 1.27 0.005
21.00 3.04 1.28 0.005
21.25 3.06 1.30 0.005
21.50 3.08 1.31 0.005
21.75 3.10 1.33 0.005
22.00 3.12 1.34 0.005
22.25 3.14 1.35 0.005
22.50 3.15 1.37 0.005
22.75 3.17 1.38 0.005
23.00 3.19 1.39 0.005
23.25 3.20 1.40 0.005
23.50 3.22 1.42 0.005
23.75 3.23 1.43 0.005
24.00 3.25 1.44 0.004
24.25 3.25 1.44 0.000
24.50 3.25 1.44 0.000
24.75 3.25 1.44 0.000
25.00 3.25 1.44 0.000
25.25 3.25 1.44 0.000
25.50 3.25 1.44 0.000
25.75 3.25 1.44 0.000
26.00 3.25 1.44 0.000
26.25 3.25 1.44 0.000
26.50 3.25 1.44 0.000
26.75 3.25 1.44 0.000
27.00 3.25 1.44 0.000
27.25 3.25 1.44 0.000
27.50 3.25 1.44 0.000
27.75 3.25 1.44 0.000
28.00 3.25 1.44 0.000
28.25 3.25 1.44 0.000
28.50 3.25 1.44 0.000
28.75 3.25 1.44 0.000
29.00 3.25 1.44 0.000
29.25 3.25 1.44 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 3.25 1.44 0.000
29.75 3.25 1.44 0.000
30.00 3.25 1.44 0.000
30.25 3.25 1.44 0.000
30.50 3.25 1.44 0.000
30.75 3.25 1.44 0.000
31.00 3.25 1.44 0.000
31.25 3.25 1.44 0.000
31.50 3.25 1.44 0.000
31.75 3.25 1.44 0.000
32.00 3.25 1.44 0.000
32.25 3.25 1.44 0.000
32.50 3.25 1.44 0.000
32.75 3.25 1.44 0.000
33.00 3.25 1.44 0.000
33.25 3.25 1.44 0.000
33.50 3.25 1.44 0.000
33.75 3.25 1.44 0.000
34.00 3.25 1.44 0.000
34.25 3.25 1.44 0.000
34.50 3.25 1.44 0.000
34.75 3.25 1.44 0.000
35.00 3.25 1.44 0.000
35.25 3.25 1.44 0.000
35.50 3.25 1.44 0.000
35.75 3.25 1.44 0.000
36.00 3.25 1.44 0.000
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Subcatchment 103S: IMPERV

Runoff = 0.459 cfs @ 7.92 hrs, Volume= 0.154 af, Depth= 3.02"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-100y24h ESSSH Rainfall=3.25"

Area (sf) CN Description
11,079 98 Roofs
15,536 98 Paved Parking
26,615 98 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 103S: IMPERV

Runoff

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Type IA 24-hr 1A-100y24h ESSSH

Rainfall=3.25"

Runoff Area=26,615 sf

Runoff Volume=0.154 af

Runoff Depth=3.02"

Tc=6.0 min

CN=98

0.459 cfs
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Hydrograph for Subcatchment 103S: IMPERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.02 0.00 0.000
0.50 0.03 0.00 0.000
0.75 0.05 0.00 0.001
1.00 0.06 0.00 0.006
1.25 0.09 0.01 0.016
1.50 0.11 0.02 0.025
1.75 0.14 0.03 0.030
2.00 0.16 0.05 0.035
2.25 0.19 0.06 0.040
2.50 0.21 0.08 0.044
2.75 0.24 0.10 0.047
3.00 0.27 0.12 0.049
3.25 0.29 0.14 0.050
3.50 0.32 0.16 0.053
3.75 0.35 0.18 0.058
4.00 0.38 0.21 0.062
4.25 0.41 0.24 0.065
4.50 0.44 0.26 0.068
4.75 0.47 0.29 0.073
5.00 0.51 0.32 0.078
5.25 0.54 0.36 0.085
5.50 0.59 0.40 0.091
5.75 0.63 0.43 0.094
6.00 0.67 0.47 0.101
6.25 0.72 0.52 0.114
6.50 0.77 0.57 0.120
6.75 0.82 0.62 0.114
7.00 0.87 0.67 0.125
7.25 0.93 0.73 0.147
7.50 1.01 0.80 0.179
7.75 1.19 0.98 0.424
8.00 1.38 1.16 0.451
8.25 1.49 1.27 0.264
8.50 1.56 1.34 0.182
8.75 1.63 1.41 0.169
9.00 1.69 1.47 0.146
9.25 1.74 1.52 0.126
9.50 1.79 1.56 0.113
9.75 1.83 1.61 0.110

10.00 1.88 1.65 0.104
10.25 1.92 1.69 0.097
10.50 1.95 1.73 0.093
10.75 1.99 1.77 0.093
11.00 2.03 1.80 0.089
11.25 2.06 1.84 0.085
11.50 2.10 1.87 0.081
11.75 2.13 1.90 0.077
12.00 2.16 1.93 0.075
12.25 2.19 1.96 0.075
12.50 2.22 1.99 0.077
12.75 2.25 2.02 0.072
13.00 2.28 2.05 0.071
13.25 2.31 2.08 0.073
13.50 2.34 2.11 0.070
13.75 2.36 2.14 0.068
14.00 2.39 2.16 0.067
14.25 2.42 2.19 0.067
14.50 2.45 2.22 0.067

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 2.47 2.24 0.066
15.00 2.50 2.27 0.065
15.25 2.53 2.30 0.064
15.50 2.55 2.32 0.064
15.75 2.58 2.35 0.063
16.00 2.60 2.37 0.062
16.25 2.63 2.40 0.061
16.50 2.65 2.42 0.061
16.75 2.68 2.45 0.060
17.00 2.70 2.47 0.059
17.25 2.73 2.49 0.058
17.50 2.75 2.52 0.058
17.75 2.77 2.54 0.057
18.00 2.79 2.56 0.056
18.25 2.82 2.59 0.055
18.50 2.84 2.61 0.055
18.75 2.86 2.63 0.054
19.00 2.88 2.65 0.053
19.25 2.90 2.67 0.052
19.50 2.93 2.69 0.051
19.75 2.95 2.71 0.051
20.00 2.97 2.73 0.050
20.25 2.99 2.75 0.049
20.50 3.01 2.77 0.048
20.75 3.03 2.79 0.048
21.00 3.04 2.81 0.047
21.25 3.06 2.83 0.046
21.50 3.08 2.85 0.045
21.75 3.10 2.87 0.045
22.00 3.12 2.89 0.044
22.25 3.14 2.90 0.043
22.50 3.15 2.92 0.042
22.75 3.17 2.94 0.042
23.00 3.19 2.95 0.041
23.25 3.20 2.97 0.040
23.50 3.22 2.99 0.039
23.75 3.23 3.00 0.039
24.00 3.25 3.02 0.038
24.25 3.25 3.02 0.004
24.50 3.25 3.02 0.000
24.75 3.25 3.02 0.000
25.00 3.25 3.02 0.000
25.25 3.25 3.02 0.000
25.50 3.25 3.02 0.000
25.75 3.25 3.02 0.000
26.00 3.25 3.02 0.000
26.25 3.25 3.02 0.000
26.50 3.25 3.02 0.000
26.75 3.25 3.02 0.000
27.00 3.25 3.02 0.000
27.25 3.25 3.02 0.000
27.50 3.25 3.02 0.000
27.75 3.25 3.02 0.000
28.00 3.25 3.02 0.000
28.25 3.25 3.02 0.000
28.50 3.25 3.02 0.000
28.75 3.25 3.02 0.000
29.00 3.25 3.02 0.000
29.25 3.25 3.02 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 3.25 3.02 0.000
29.75 3.25 3.02 0.000
30.00 3.25 3.02 0.000
30.25 3.25 3.02 0.000
30.50 3.25 3.02 0.000
30.75 3.25 3.02 0.000
31.00 3.25 3.02 0.000
31.25 3.25 3.02 0.000
31.50 3.25 3.02 0.000
31.75 3.25 3.02 0.000
32.00 3.25 3.02 0.000
32.25 3.25 3.02 0.000
32.50 3.25 3.02 0.000
32.75 3.25 3.02 0.000
33.00 3.25 3.02 0.000
33.25 3.25 3.02 0.000
33.50 3.25 3.02 0.000
33.75 3.25 3.02 0.000
34.00 3.25 3.02 0.000
34.25 3.25 3.02 0.000
34.50 3.25 3.02 0.000
34.75 3.25 3.02 0.000
35.00 3.25 3.02 0.000
35.25 3.25 3.02 0.000
35.50 3.25 3.02 0.000
35.75 3.25 3.02 0.000
36.00 3.25 3.02 0.000
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Subcatchment 104S: PERV

Runoff = 0.077 cfs @ 7.99 hrs, Volume= 0.029 af, Depth= 1.44"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-100y24h ESSSH Rainfall=3.25"

Area (sf) CN Description
10,490 80 Open Space Good Condition

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 104S: PERV

Runoff

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Type IA 24-hr 1A-100y24h ESSSH

Rainfall=3.25"
Runoff Area=10,490 sf

Runoff Volume=0.029 af

Runoff Depth=1.44"
Tc=6.0 min

CN=80

0.077 cfs
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Hydrograph for Subcatchment 104S: PERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.02 0.00 0.000
0.50 0.03 0.00 0.000
0.75 0.05 0.00 0.000
1.00 0.06 0.00 0.000
1.25 0.09 0.00 0.000
1.50 0.11 0.00 0.000
1.75 0.14 0.00 0.000
2.00 0.16 0.00 0.000
2.25 0.19 0.00 0.000
2.50 0.21 0.00 0.000
2.75 0.24 0.00 0.000
3.00 0.27 0.00 0.000
3.25 0.29 0.00 0.000
3.50 0.32 0.00 0.000
3.75 0.35 0.00 0.000
4.00 0.38 0.00 0.000
4.25 0.41 0.00 0.000
4.50 0.44 0.00 0.000
4.75 0.47 0.00 0.000
5.00 0.51 0.00 0.000
5.25 0.54 0.00 0.001
5.50 0.59 0.00 0.002
5.75 0.63 0.01 0.003
6.00 0.67 0.01 0.005
6.25 0.72 0.02 0.007
6.50 0.77 0.03 0.008
6.75 0.82 0.04 0.009
7.00 0.87 0.05 0.012
7.25 0.93 0.06 0.015
7.50 1.01 0.09 0.021
7.75 1.19 0.15 0.061
8.00 1.38 0.23 0.076
8.25 1.49 0.28 0.049
8.50 1.56 0.32 0.036
8.75 1.63 0.35 0.035
9.00 1.69 0.38 0.031
9.25 1.74 0.41 0.027
9.50 1.79 0.44 0.025
9.75 1.83 0.46 0.025

10.00 1.88 0.49 0.024
10.25 1.92 0.51 0.023
10.50 1.95 0.53 0.022
10.75 1.99 0.56 0.022
11.00 2.03 0.58 0.022
11.25 2.06 0.60 0.021
11.50 2.10 0.62 0.020
11.75 2.13 0.64 0.019
12.00 2.16 0.66 0.019
12.25 2.19 0.68 0.019
12.50 2.22 0.70 0.020
12.75 2.25 0.72 0.019
13.00 2.28 0.74 0.019
13.25 2.31 0.76 0.019
13.50 2.34 0.78 0.019
13.75 2.36 0.80 0.018
14.00 2.39 0.82 0.018
14.25 2.42 0.83 0.018
14.50 2.45 0.85 0.018

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 2.47 0.87 0.018
15.00 2.50 0.89 0.018
15.25 2.53 0.91 0.018
15.50 2.55 0.93 0.018
15.75 2.58 0.94 0.017
16.00 2.60 0.96 0.017
16.25 2.63 0.98 0.017
16.50 2.65 1.00 0.017
16.75 2.68 1.01 0.017
17.00 2.70 1.03 0.017
17.25 2.73 1.05 0.017
17.50 2.75 1.06 0.016
17.75 2.77 1.08 0.016
18.00 2.79 1.10 0.016
18.25 2.82 1.11 0.016
18.50 2.84 1.13 0.016
18.75 2.86 1.15 0.016
19.00 2.88 1.16 0.015
19.25 2.90 1.18 0.015
19.50 2.93 1.19 0.015
19.75 2.95 1.21 0.015
20.00 2.97 1.22 0.015
20.25 2.99 1.24 0.015
20.50 3.01 1.25 0.014
20.75 3.03 1.27 0.014
21.00 3.04 1.28 0.014
21.25 3.06 1.30 0.014
21.50 3.08 1.31 0.014
21.75 3.10 1.33 0.013
22.00 3.12 1.34 0.013
22.25 3.14 1.35 0.013
22.50 3.15 1.37 0.013
22.75 3.17 1.38 0.013
23.00 3.19 1.39 0.012
23.25 3.20 1.40 0.012
23.50 3.22 1.42 0.012
23.75 3.23 1.43 0.012
24.00 3.25 1.44 0.012
24.25 3.25 1.44 0.001
24.50 3.25 1.44 0.000
24.75 3.25 1.44 0.000
25.00 3.25 1.44 0.000
25.25 3.25 1.44 0.000
25.50 3.25 1.44 0.000
25.75 3.25 1.44 0.000
26.00 3.25 1.44 0.000
26.25 3.25 1.44 0.000
26.50 3.25 1.44 0.000
26.75 3.25 1.44 0.000
27.00 3.25 1.44 0.000
27.25 3.25 1.44 0.000
27.50 3.25 1.44 0.000
27.75 3.25 1.44 0.000
28.00 3.25 1.44 0.000
28.25 3.25 1.44 0.000
28.50 3.25 1.44 0.000
28.75 3.25 1.44 0.000
29.00 3.25 1.44 0.000
29.25 3.25 1.44 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 3.25 1.44 0.000
29.75 3.25 1.44 0.000
30.00 3.25 1.44 0.000
30.25 3.25 1.44 0.000
30.50 3.25 1.44 0.000
30.75 3.25 1.44 0.000
31.00 3.25 1.44 0.000
31.25 3.25 1.44 0.000
31.50 3.25 1.44 0.000
31.75 3.25 1.44 0.000
32.00 3.25 1.44 0.000
32.25 3.25 1.44 0.000
32.50 3.25 1.44 0.000
32.75 3.25 1.44 0.000
33.00 3.25 1.44 0.000
33.25 3.25 1.44 0.000
33.50 3.25 1.44 0.000
33.75 3.25 1.44 0.000
34.00 3.25 1.44 0.000
34.25 3.25 1.44 0.000
34.50 3.25 1.44 0.000
34.75 3.25 1.44 0.000
35.00 3.25 1.44 0.000
35.25 3.25 1.44 0.000
35.50 3.25 1.44 0.000
35.75 3.25 1.44 0.000
36.00 3.25 1.44 0.000
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Pond 105P: Underground Det

Inflow Area = 0.852 ac, Inflow Depth = 2.57" for 1A-100y24h ESSSH event
Inflow = 0.534 cfs @ 7.93 hrs, Volume= 0.183 af
Outflow = 0.134 cfs @ 9.77 hrs, Volume= 0.127 af, Atten= 75%, Lag= 110.3 min
Primary = 0.027 cfs @ 9.77 hrs, Volume= 0.065 af
Secondary = 0.107 cfs @ 9.77 hrs, Volume= 0.063 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 414.19' @ 9.77 hrs Surf.Area= 0.010 ac Storage= 0.079 af
Plug-Flow detention time= 567.0 min calculated for 0.127 af (70% of inflow)
Center-of-Mass det. time= 380.7 min ( 1,072.1 - 691.4 )

Volume Invert Avail.Storage Storage Description
#1 410.00' 0.003 af 4.50'D x 9.00'H Vertical Cone/Cylinder North
#2 410.00' 0.003 af 4.50'D x 8.10'H Vertical Cone/Cylinder South
#3 409.50' 0.078 af 60.0"D x 58.00'L Horizontal Cylinder x 3

0.085 af Total Available Storage

Device Routing Invert Outlet Devices
#1 Secondary 414.12' 6.0" Horiz. Orifice/Grate Limited to weir flow C= 0.620
#2 Primary 410.00' 0.7" Horiz. Orifice C= 0.620

Primary OutFlow Max=0.027 cfs @ 9.77 hrs HW=414.19' (Free Discharge)
2=Orifice (Orifice Controls 0.027 cfs @ 10.1828 fps)

Secondary OutFlow Max=0.092 cfs @ 9.77 hrs HW=414.19' (Free Discharge)
1=Orifice/Grate (Weir Controls 0.092 cfs @ 0.8561 fps)

Pond 105P: Underground Det

Inflow
Outflow
Primary
Secondary

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Inflow Area=0.852 ac

Peak Elev=414.19'

Storage=0.079 af

0.534 cfs

0.134 cfs

0.027 cfs

0.107 cfs
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Pond 105P: Underground Det

Total
Primary
Secondary

Stage-Discharge

Discharge (cfs)
210
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Orifice

Orifice/Grate

Pond 105P: Underground Det

Storage

Stage-Area-Storage

Storage (acre-feet)
0.080.0750.070.0650.060.0550.050.0450.040.0350.030.0250.020.0150.010.0050
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Vertical Cone/Cylinder North + Vertical Cone/Cylinder South

Horizontal Cylinder



Type IA 24-hr 1A-100y24h ESSSH Rainfall=3.25"CHS Everett
Page 17Prepared by {enter your company name here}

12/9/2016HydroCAD® 7.10 s/n 003807 © 2005 HydroCAD Software Solutions LLC

Hydrograph for Pond 105P: Underground Det

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.000 0.000 409.50 0.000 0.000 0.000
1.00 0.006 0.000 409.52 0.000 0.000 0.000
2.00 0.035 0.002 409.80 0.000 0.000 0.000
3.00 0.049 0.005 410.10 0.004 0.004 0.000
4.00 0.062 0.009 410.37 0.008 0.008 0.000
5.00 0.078 0.014 410.66 0.011 0.011 0.000
6.00 0.106 0.021 411.02 0.013 0.013 0.000
7.00 0.137 0.030 411.47 0.016 0.016 0.000
8.00 0.528 0.053 412.62 0.022 0.022 0.000
9.00 0.177 0.074 413.73 0.026 0.026 0.000

10.00 0.128 0.079 414.19 0.129 0.027 0.102
11.00 0.111 0.079 414.18 0.112 0.027 0.085
12.00 0.093 0.079 414.17 0.094 0.027 0.067
13.00 0.090 0.079 414.17 0.090 0.027 0.063
14.00 0.085 0.079 414.17 0.085 0.027 0.058
15.00 0.083 0.079 414.17 0.083 0.027 0.056
16.00 0.079 0.079 414.16 0.080 0.027 0.052
17.00 0.076 0.079 414.16 0.076 0.027 0.049
18.00 0.072 0.079 414.16 0.072 0.027 0.045
19.00 0.068 0.079 414.16 0.069 0.027 0.042
20.00 0.065 0.079 414.16 0.065 0.027 0.038
21.00 0.061 0.079 414.16 0.061 0.027 0.034
22.00 0.057 0.079 414.15 0.058 0.027 0.031
23.00 0.053 0.079 414.15 0.054 0.027 0.027
24.00 0.049 0.079 414.14 0.050 0.027 0.023
25.00 0.000 0.077 413.98 0.027 0.027 0.000
26.00 0.000 0.075 413.82 0.026 0.026 0.000
27.00 0.000 0.073 413.68 0.026 0.026 0.000
28.00 0.000 0.071 413.55 0.025 0.025 0.000
29.00 0.000 0.069 413.43 0.025 0.025 0.000
30.00 0.000 0.067 413.31 0.024 0.024 0.000
31.00 0.000 0.065 413.20 0.024 0.024 0.000
32.00 0.000 0.063 413.10 0.023 0.023 0.000
33.00 0.000 0.061 412.99 0.023 0.023 0.000
34.00 0.000 0.059 412.90 0.023 0.023 0.000
35.00 0.000 0.057 412.80 0.022 0.022 0.000
36.00 0.000 0.055 412.71 0.022 0.022 0.000
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Stage-Discharge for Pond 105P: Underground Det

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

409.50 0.000 0.000 0.000
409.60 0.000 0.000 0.000
409.70 0.000 0.000 0.000
409.80 0.000 0.000 0.000
409.90 0.000 0.000 0.000
410.00 0.000 0.000 0.000
410.10 0.004 0.004 0.000
410.20 0.006 0.006 0.000
410.30 0.007 0.007 0.000
410.40 0.008 0.008 0.000
410.50 0.009 0.009 0.000
410.60 0.010 0.010 0.000
410.70 0.011 0.011 0.000
410.80 0.012 0.012 0.000
410.90 0.013 0.013 0.000
411.00 0.013 0.013 0.000
411.10 0.014 0.014 0.000
411.20 0.015 0.015 0.000
411.30 0.015 0.015 0.000
411.40 0.016 0.016 0.000
411.50 0.016 0.016 0.000
411.60 0.017 0.017 0.000
411.70 0.017 0.017 0.000
411.80 0.018 0.018 0.000
411.90 0.018 0.018 0.000
412.00 0.019 0.019 0.000
412.10 0.019 0.019 0.000
412.20 0.020 0.020 0.000
412.30 0.020 0.020 0.000
412.40 0.021 0.021 0.000
412.50 0.021 0.021 0.000
412.60 0.021 0.021 0.000
412.70 0.022 0.022 0.000
412.80 0.022 0.022 0.000
412.90 0.023 0.023 0.000
413.00 0.023 0.023 0.000
413.10 0.023 0.023 0.000
413.20 0.024 0.024 0.000
413.30 0.024 0.024 0.000
413.40 0.025 0.025 0.000
413.50 0.025 0.025 0.000
413.60 0.025 0.025 0.000
413.70 0.026 0.026 0.000
413.80 0.026 0.026 0.000
413.90 0.026 0.026 0.000
414.00 0.027 0.027 0.000
414.10 0.027 0.027 0.000
414.20 0.143 0.027 0.116
414.30 0.420 0.028 0.392
414.40 0.545 0.028 0.517
414.50 0.630 0.028 0.602
414.60 0.705 0.029 0.677
414.70 0.773 0.029 0.744
414.80 0.835 0.029 0.806
414.90 0.892 0.029 0.863
415.00 0.946 0.030 0.916
415.10 0.997 0.030 0.967
415.20 1.046 0.030 1.015
415.30 1.092 0.031 1.061

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

415.40 1.136 0.031 1.105
415.50 1.179 0.031 1.148
415.60 1.220 0.031 1.188
415.70 1.260 0.032 1.228
415.80 1.298 0.032 1.266
415.90 1.336 0.032 1.303
416.00 1.372 0.033 1.340
416.10 1.408 0.033 1.375
416.20 1.442 0.033 1.409
416.30 1.476 0.033 1.442
416.40 1.509 0.034 1.475
416.50 1.541 0.034 1.507
416.60 1.573 0.034 1.538
416.70 1.604 0.034 1.569
416.80 1.634 0.035 1.599
416.90 1.664 0.035 1.629
417.00 1.693 0.035 1.658
417.10 1.722 0.035 1.686
417.20 1.750 0.036 1.715
417.30 1.778 0.036 1.742
417.40 1.805 0.036 1.769
417.50 1.832 0.036 1.796
417.60 1.859 0.037 1.822
417.70 1.885 0.037 1.848
417.80 1.911 0.037 1.874
417.90 1.937 0.037 1.899
418.00 1.962 0.038 1.924
418.10 1.987 0.038 1.949
418.20 2.011 0.038 1.973
418.30 2.036 0.038 1.997
418.40 2.060 0.039 2.021
418.50 2.083 0.039 2.045
418.60 2.107 0.039 2.068
418.70 2.130 0.039 2.091
418.80 2.153 0.039 2.113
418.90 2.176 0.040 2.136
419.00 2.198 0.040 2.158
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Stage-Area-Storage for Pond 105P: Underground Det

Elevation
(feet)

Storage
(acre-feet)

409.50 0.000
409.60 0.000
409.70 0.001
409.80 0.002
409.90 0.003
410.00 0.004
410.10 0.005
410.20 0.007
410.30 0.008
410.40 0.010
410.50 0.012
410.60 0.013
410.70 0.015
410.80 0.017
410.90 0.019
411.00 0.021
411.10 0.022
411.20 0.024
411.30 0.026
411.40 0.028
411.50 0.030
411.60 0.032
411.70 0.034
411.80 0.037
411.90 0.039
412.00 0.041
412.10 0.043
412.20 0.045
412.30 0.047
412.40 0.049
412.50 0.051
412.60 0.053
412.70 0.055
412.80 0.057
412.90 0.059
413.00 0.061
413.10 0.063
413.20 0.065
413.30 0.066
413.40 0.068
413.50 0.070
413.60 0.071
413.70 0.073
413.80 0.075
413.90 0.076
414.00 0.077
414.10 0.078
414.20 0.080
414.30 0.081
414.40 0.081
414.50 0.082
414.60 0.082
414.70 0.082
414.80 0.082
414.90 0.082
415.00 0.082
415.10 0.082
415.20 0.082
415.30 0.082

Elevation
(feet)

Storage
(acre-feet)

415.40 0.082
415.50 0.082
415.60 0.083
415.70 0.083
415.80 0.083
415.90 0.083
416.00 0.083
416.10 0.083
416.20 0.083
416.30 0.083
416.40 0.083
416.50 0.083
416.60 0.083
416.70 0.083
416.80 0.083
416.90 0.083
417.00 0.084
417.10 0.084
417.20 0.084
417.30 0.084
417.40 0.084
417.50 0.084
417.60 0.084
417.70 0.084
417.80 0.084
417.90 0.084
418.00 0.084
418.10 0.084
418.20 0.084
418.30 0.084
418.40 0.084
418.50 0.084
418.60 0.085
418.70 0.085
418.80 0.085
418.90 0.085
419.00 0.085
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Link 1L: EXST

Inflow Area = 0.998 ac, Inflow Depth = 1.68" for 1A-100y24h ESSSH event
Inflow = 0.387 cfs @ 7.98 hrs, Volume= 0.140 af
Primary = 0.387 cfs @ 7.98 hrs, Volume= 0.140 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 1L: EXST

Inflow
Primary

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
(c

fs
)

0.42

0.4

0.38

0.36

0.34

0.32

0.3

0.28

0.26

0.24

0.22

0.2

0.18

0.16

0.14

0.12

0.1

0.08

0.06

0.04

0.02

0

Inflow Area=0.998 ac
0.387 cfs

0.387 cfs
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Hydrograph for Link 1L: EXST

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.50 0.000 0.00 0.000
1.00 0.001 0.00 0.001
1.50 0.005 0.00 0.005
2.00 0.007 0.00 0.007
2.50 0.008 0.00 0.008
3.00 0.009 0.00 0.009
3.50 0.010 0.00 0.010
4.00 0.012 0.00 0.012
4.50 0.013 0.00 0.013
5.00 0.017 0.00 0.017
5.50 0.028 0.00 0.028
6.00 0.040 0.00 0.040
6.50 0.059 0.00 0.059
7.00 0.072 0.00 0.072
7.50 0.120 0.00 0.120
8.00 0.384 0.00 0.384
8.50 0.174 0.00 0.174
9.00 0.147 0.00 0.147
9.50 0.117 0.00 0.117

10.00 0.111 0.00 0.111
10.50 0.102 0.00 0.102
11.00 0.100 0.00 0.100
11.50 0.092 0.00 0.092
12.00 0.086 0.00 0.086
12.50 0.089 0.00 0.089
13.00 0.084 0.00 0.084
13.50 0.083 0.00 0.083
14.00 0.081 0.00 0.081
14.50 0.081 0.00 0.081
15.00 0.079 0.00 0.079
15.50 0.078 0.00 0.078
16.00 0.077 0.00 0.077
16.50 0.076 0.00 0.076
17.00 0.074 0.00 0.074
17.50 0.073 0.00 0.073
18.00 0.071 0.00 0.071
18.50 0.070 0.00 0.070
19.00 0.068 0.00 0.068
19.50 0.066 0.00 0.066
20.00 0.065 0.00 0.065
20.50 0.063 0.00 0.063
21.00 0.061 0.00 0.061
21.50 0.060 0.00 0.060
22.00 0.058 0.00 0.058
22.50 0.056 0.00 0.056
23.00 0.054 0.00 0.054
23.50 0.052 0.00 0.052
24.00 0.051 0.00 0.051
24.50 0.000 0.00 0.000
25.00 0.000 0.00 0.000
25.50 0.000 0.00 0.000
26.00 0.000 0.00 0.000
26.50 0.000 0.00 0.000
27.00 0.000 0.00 0.000
27.50 0.000 0.00 0.000
28.00 0.000 0.00 0.000
28.50 0.000 0.00 0.000
29.00 0.000 0.00 0.000

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

29.50 0.000 0.00 0.000
30.00 0.000 0.00 0.000
30.50 0.000 0.00 0.000
31.00 0.000 0.00 0.000
31.50 0.000 0.00 0.000
32.00 0.000 0.00 0.000
32.50 0.000 0.00 0.000
33.00 0.000 0.00 0.000
33.50 0.000 0.00 0.000
34.00 0.000 0.00 0.000
34.50 0.000 0.00 0.000
35.00 0.000 0.00 0.000
35.50 0.000 0.00 0.000
36.00 0.000 0.00 0.000
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Link 2L: PROP

Inflow Area = 0.997 ac, Inflow Depth > 1.83" for 1A-100y24h ESSSH event
Inflow = 0.153 cfs @ 9.77 hrs, Volume= 0.152 af
Primary = 0.153 cfs @ 9.77 hrs, Volume= 0.152 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 2L: PROP

Inflow
Primary

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Inflow Area=0.997 ac
0.153 cfs

0.153 cfs
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Hydrograph for Link 2L: PROP

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.50 0.000 0.00 0.000
1.00 0.001 0.00 0.001
1.50 0.002 0.00 0.002
2.00 0.003 0.00 0.003
2.50 0.004 0.00 0.004
3.00 0.008 0.00 0.008
3.50 0.011 0.00 0.011
4.00 0.013 0.00 0.013
4.50 0.015 0.00 0.015
5.00 0.018 0.00 0.018
5.50 0.021 0.00 0.021
6.00 0.024 0.00 0.024
6.50 0.028 0.00 0.028
7.00 0.031 0.00 0.031
7.50 0.041 0.00 0.041
8.00 0.090 0.00 0.090
8.50 0.054 0.00 0.054
9.00 0.050 0.00 0.050
9.50 0.054 0.00 0.054

10.00 0.148 0.00 0.148
10.50 0.133 0.00 0.133
11.00 0.128 0.00 0.128
11.50 0.117 0.00 0.117
12.00 0.107 0.00 0.107
12.50 0.110 0.00 0.110
13.00 0.103 0.00 0.103
13.50 0.102 0.00 0.102
14.00 0.098 0.00 0.098
14.50 0.097 0.00 0.097
15.00 0.095 0.00 0.095
15.50 0.094 0.00 0.094
16.00 0.092 0.00 0.092
16.50 0.090 0.00 0.090
17.00 0.088 0.00 0.088
17.50 0.085 0.00 0.085
18.00 0.083 0.00 0.083
18.50 0.081 0.00 0.081
19.00 0.079 0.00 0.079
19.50 0.077 0.00 0.077
20.00 0.075 0.00 0.075
20.50 0.073 0.00 0.073
21.00 0.071 0.00 0.071
21.50 0.069 0.00 0.069
22.00 0.067 0.00 0.067
22.50 0.064 0.00 0.064
23.00 0.062 0.00 0.062
23.50 0.060 0.00 0.060
24.00 0.058 0.00 0.058
24.50 0.027 0.00 0.027
25.00 0.027 0.00 0.027
25.50 0.026 0.00 0.026
26.00 0.026 0.00 0.026
26.50 0.026 0.00 0.026
27.00 0.026 0.00 0.026
27.50 0.025 0.00 0.025
28.00 0.025 0.00 0.025
28.50 0.025 0.00 0.025
29.00 0.025 0.00 0.025

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

29.50 0.024 0.00 0.024
30.00 0.024 0.00 0.024
30.50 0.024 0.00 0.024
31.00 0.024 0.00 0.024
31.50 0.024 0.00 0.024
32.00 0.023 0.00 0.023
32.50 0.023 0.00 0.023
33.00 0.023 0.00 0.023
33.50 0.023 0.00 0.023
34.00 0.023 0.00 0.023
34.50 0.022 0.00 0.022
35.00 0.022 0.00 0.022
35.50 0.022 0.00 0.022
36.00 0.022 0.00 0.022
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SBUH method

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Runoff Area=38,436 sf Runoff Depth=0.77"Subcatchment 1S: PERV
Tc=6.0 min CN=81 Runoff=0.130 cfs 0.057 af

Runoff Area=5,017 sf Runoff Depth=2.02"Subcatchment 2S: IMPERV
Tc=6.0 min CN=98 Runoff=0.059 cfs 0.019 af

Runoff Area=2,285 sf Runoff Depth=2.02"Subcatchment 101S: IMPERV
Tc=6.0 min CN=98 Runoff=0.027 cfs 0.009 af

Runoff Area=4,055 sf Runoff Depth=0.72"Subcatchment 102S: PERV
Tc=6.0 min CN=80 Runoff=0.012 cfs 0.006 af

Runoff Area=26,615 sf Runoff Depth=2.02"Subcatchment 103S: IMPERV
Tc=6.0 min CN=98 Runoff=0.312 cfs 0.103 af

Runoff Area=10,490 sf Runoff Depth=0.72"Subcatchment 104S: PERV
Tc=6.0 min CN=80 Runoff=0.032 cfs 0.014 af

Peak Elev=414.13' Storage=0.079 af Inflow=0.342 cfs 0.117 afPond 105P: Underground Det
Primary=0.027 cfs 0.060 af Secondary=0.013 cfs 0.003 af Outflow=0.040 cfs 0.062 af

Inflow=0.188 cfs 0.076 afLink 1L: EXST
Primary=0.188 cfs 0.076 af

Inflow=0.056 cfs 0.077 afLink 2L: PROP
Primary=0.056 cfs 0.077 af

Total Runoff Area = 1.995 ac Runoff Volume = 0.208 af Average Runoff Depth = 1.25"
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Subcatchment 1S: PERV

Runoff = 0.130 cfs @ 8.00 hrs, Volume= 0.057 af, Depth= 0.77"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-10y24h ESSSH Rainfall=2.25"

Area (sf) CN Description
11,301 85 Gravel roads, HSG B
27,135 80 Open Space Good Condition
38,436 81 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 1S: PERV

Runoff

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Type IA 24-hr 1A-10y24h ESSSH

Rainfall=2.25"

Runoff Area=38,436 sf

Runoff Volume=0.057 af

Runoff Depth=0.77"

Tc=6.0 min

CN=81

0.130 cfs
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Hydrograph for Subcatchment 1S: PERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.01 0.00 0.000
0.50 0.02 0.00 0.000
0.75 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.25 0.06 0.00 0.000
1.50 0.08 0.00 0.000
1.75 0.10 0.00 0.000
2.00 0.11 0.00 0.000
2.25 0.13 0.00 0.000
2.50 0.15 0.00 0.000
2.75 0.17 0.00 0.000
3.00 0.18 0.00 0.000
3.25 0.20 0.00 0.000
3.50 0.22 0.00 0.000
3.75 0.24 0.00 0.000
4.00 0.26 0.00 0.000
4.25 0.28 0.00 0.000
4.50 0.30 0.00 0.000
4.75 0.33 0.00 0.000
5.00 0.35 0.00 0.000
5.25 0.38 0.00 0.000
5.50 0.41 0.00 0.000
5.75 0.43 0.00 0.000
6.00 0.46 0.00 0.000
6.25 0.50 0.00 0.001
6.50 0.53 0.00 0.005
6.75 0.57 0.00 0.008
7.00 0.60 0.01 0.012
7.25 0.65 0.01 0.018
7.50 0.70 0.02 0.028
7.75 0.83 0.05 0.093
8.00 0.96 0.08 0.130
8.25 1.03 0.11 0.088
8.50 1.08 0.13 0.066
8.75 1.13 0.14 0.065
9.00 1.17 0.16 0.059
9.25 1.21 0.18 0.053
9.50 1.24 0.19 0.049
9.75 1.27 0.20 0.049

10.00 1.30 0.22 0.047
10.25 1.33 0.23 0.045
10.50 1.35 0.24 0.044
10.75 1.38 0.25 0.045
11.00 1.40 0.27 0.044
11.25 1.43 0.28 0.042
11.50 1.45 0.29 0.041
11.75 1.47 0.30 0.039
12.00 1.49 0.31 0.039
12.25 1.52 0.32 0.039
12.50 1.54 0.33 0.040
12.75 1.56 0.34 0.039
13.00 1.58 0.36 0.038
13.25 1.60 0.37 0.040
13.50 1.62 0.38 0.039
13.75 1.64 0.39 0.038
14.00 1.66 0.40 0.038
14.25 1.68 0.41 0.038
14.50 1.69 0.42 0.038

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 1.71 0.43 0.038
15.00 1.73 0.44 0.038
15.25 1.75 0.45 0.037
15.50 1.77 0.46 0.037
15.75 1.78 0.47 0.037
16.00 1.80 0.48 0.037
16.25 1.82 0.49 0.037
16.50 1.84 0.50 0.036
16.75 1.85 0.51 0.036
17.00 1.87 0.52 0.036
17.25 1.89 0.53 0.036
17.50 1.90 0.54 0.035
17.75 1.92 0.55 0.035
18.00 1.93 0.56 0.035
18.25 1.95 0.57 0.035
18.50 1.97 0.58 0.034
18.75 1.98 0.59 0.034
19.00 2.00 0.60 0.034
19.25 2.01 0.61 0.033
19.50 2.03 0.62 0.033
19.75 2.04 0.63 0.033
20.00 2.05 0.64 0.032
20.25 2.07 0.65 0.032
20.50 2.08 0.66 0.032
20.75 2.09 0.67 0.031
21.00 2.11 0.67 0.031
21.25 2.12 0.68 0.030
21.50 2.13 0.69 0.030
21.75 2.15 0.70 0.030
22.00 2.16 0.71 0.029
22.25 2.17 0.72 0.029
22.50 2.18 0.72 0.028
22.75 2.19 0.73 0.028
23.00 2.21 0.74 0.027
23.25 2.22 0.75 0.027
23.50 2.23 0.75 0.027
23.75 2.24 0.76 0.026
24.00 2.25 0.77 0.026
24.25 2.25 0.77 0.003
24.50 2.25 0.77 0.000
24.75 2.25 0.77 0.000
25.00 2.25 0.77 0.000
25.25 2.25 0.77 0.000
25.50 2.25 0.77 0.000
25.75 2.25 0.77 0.000
26.00 2.25 0.77 0.000
26.25 2.25 0.77 0.000
26.50 2.25 0.77 0.000
26.75 2.25 0.77 0.000
27.00 2.25 0.77 0.000
27.25 2.25 0.77 0.000
27.50 2.25 0.77 0.000
27.75 2.25 0.77 0.000
28.00 2.25 0.77 0.000
28.25 2.25 0.77 0.000
28.50 2.25 0.77 0.000
28.75 2.25 0.77 0.000
29.00 2.25 0.77 0.000
29.25 2.25 0.77 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 2.25 0.77 0.000
29.75 2.25 0.77 0.000
30.00 2.25 0.77 0.000
30.25 2.25 0.77 0.000
30.50 2.25 0.77 0.000
30.75 2.25 0.77 0.000
31.00 2.25 0.77 0.000
31.25 2.25 0.77 0.000
31.50 2.25 0.77 0.000
31.75 2.25 0.77 0.000
32.00 2.25 0.77 0.000
32.25 2.25 0.77 0.000
32.50 2.25 0.77 0.000
32.75 2.25 0.77 0.000
33.00 2.25 0.77 0.000
33.25 2.25 0.77 0.000
33.50 2.25 0.77 0.000
33.75 2.25 0.77 0.000
34.00 2.25 0.77 0.000
34.25 2.25 0.77 0.000
34.50 2.25 0.77 0.000
34.75 2.25 0.77 0.000
35.00 2.25 0.77 0.000
35.25 2.25 0.77 0.000
35.50 2.25 0.77 0.000
35.75 2.25 0.77 0.000
36.00 2.25 0.77 0.000
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Subcatchment 2S: IMPERV

Runoff = 0.059 cfs @ 7.92 hrs, Volume= 0.019 af, Depth= 2.02"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-10y24h ESSSH Rainfall=2.25"

Area (sf) CN Description
5,017 98 Paved parking & roofs

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 2S: IMPERV

Runoff

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
(c

fs
)

0.065

0.06

0.055

0.05

0.045

0.04

0.035

0.03

0.025

0.02

0.015

0.01

0.005

0

Type IA 24-hr 1A-10y24h ESSSH

Rainfall=2.25"

Runoff Area=5,017 sf

Runoff Volume=0.019 af

Runoff Depth=2.02"

Tc=6.0 min

CN=98

0.059 cfs
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Hydrograph for Subcatchment 2S: IMPERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.01 0.00 0.000
0.50 0.02 0.00 0.000
0.75 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.25 0.06 0.00 0.001
1.50 0.08 0.01 0.002
1.75 0.10 0.01 0.003
2.00 0.11 0.02 0.003
2.25 0.13 0.03 0.004
2.50 0.15 0.04 0.005
2.75 0.17 0.05 0.005
3.00 0.18 0.06 0.005
3.25 0.20 0.07 0.006
3.50 0.22 0.08 0.006
3.75 0.24 0.10 0.007
4.00 0.26 0.11 0.007
4.25 0.28 0.13 0.008
4.50 0.30 0.15 0.008
4.75 0.33 0.17 0.009
5.00 0.35 0.19 0.009
5.25 0.38 0.21 0.010
5.50 0.41 0.23 0.011
5.75 0.43 0.26 0.012
6.00 0.46 0.29 0.012
6.25 0.50 0.32 0.014
6.50 0.53 0.35 0.015
6.75 0.57 0.38 0.014
7.00 0.60 0.41 0.016
7.25 0.65 0.45 0.019
7.50 0.70 0.50 0.023
7.75 0.83 0.62 0.054
8.00 0.96 0.75 0.058
8.25 1.03 0.82 0.034
8.50 1.08 0.87 0.023
8.75 1.13 0.92 0.022
9.00 1.17 0.96 0.019
9.25 1.21 0.99 0.016
9.50 1.24 1.02 0.015
9.75 1.27 1.05 0.014

10.00 1.30 1.08 0.013
10.25 1.33 1.11 0.013
10.50 1.35 1.13 0.012
10.75 1.38 1.16 0.012
11.00 1.40 1.19 0.012
11.25 1.43 1.21 0.011
11.50 1.45 1.23 0.011
11.75 1.47 1.25 0.010
12.00 1.49 1.27 0.010
12.25 1.52 1.30 0.010
12.50 1.54 1.32 0.010
12.75 1.56 1.34 0.009
13.00 1.58 1.36 0.009
13.25 1.60 1.38 0.009
13.50 1.62 1.40 0.009
13.75 1.64 1.42 0.009
14.00 1.66 1.43 0.009
14.25 1.68 1.45 0.009
14.50 1.69 1.47 0.009

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 1.71 1.49 0.009
15.00 1.73 1.51 0.008
15.25 1.75 1.53 0.008
15.50 1.77 1.54 0.008
15.75 1.78 1.56 0.008
16.00 1.80 1.58 0.008
16.25 1.82 1.60 0.008
16.50 1.84 1.61 0.008
16.75 1.85 1.63 0.008
17.00 1.87 1.65 0.008
17.25 1.89 1.66 0.008
17.50 1.90 1.68 0.007
17.75 1.92 1.69 0.007
18.00 1.93 1.71 0.007
18.25 1.95 1.73 0.007
18.50 1.97 1.74 0.007
18.75 1.98 1.76 0.007
19.00 2.00 1.77 0.007
19.25 2.01 1.78 0.007
19.50 2.03 1.80 0.007
19.75 2.04 1.81 0.007
20.00 2.05 1.83 0.006
20.25 2.07 1.84 0.006
20.50 2.08 1.85 0.006
20.75 2.09 1.87 0.006
21.00 2.11 1.88 0.006
21.25 2.12 1.89 0.006
21.50 2.13 1.91 0.006
21.75 2.15 1.92 0.006
22.00 2.16 1.93 0.006
22.25 2.17 1.94 0.006
22.50 2.18 1.96 0.006
22.75 2.19 1.97 0.005
23.00 2.21 1.98 0.005
23.25 2.22 1.99 0.005
23.50 2.23 2.00 0.005
23.75 2.24 2.01 0.005
24.00 2.25 2.02 0.005
24.25 2.25 2.02 0.001
24.50 2.25 2.02 0.000
24.75 2.25 2.02 0.000
25.00 2.25 2.02 0.000
25.25 2.25 2.02 0.000
25.50 2.25 2.02 0.000
25.75 2.25 2.02 0.000
26.00 2.25 2.02 0.000
26.25 2.25 2.02 0.000
26.50 2.25 2.02 0.000
26.75 2.25 2.02 0.000
27.00 2.25 2.02 0.000
27.25 2.25 2.02 0.000
27.50 2.25 2.02 0.000
27.75 2.25 2.02 0.000
28.00 2.25 2.02 0.000
28.25 2.25 2.02 0.000
28.50 2.25 2.02 0.000
28.75 2.25 2.02 0.000
29.00 2.25 2.02 0.000
29.25 2.25 2.02 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 2.25 2.02 0.000
29.75 2.25 2.02 0.000
30.00 2.25 2.02 0.000
30.25 2.25 2.02 0.000
30.50 2.25 2.02 0.000
30.75 2.25 2.02 0.000
31.00 2.25 2.02 0.000
31.25 2.25 2.02 0.000
31.50 2.25 2.02 0.000
31.75 2.25 2.02 0.000
32.00 2.25 2.02 0.000
32.25 2.25 2.02 0.000
32.50 2.25 2.02 0.000
32.75 2.25 2.02 0.000
33.00 2.25 2.02 0.000
33.25 2.25 2.02 0.000
33.50 2.25 2.02 0.000
33.75 2.25 2.02 0.000
34.00 2.25 2.02 0.000
34.25 2.25 2.02 0.000
34.50 2.25 2.02 0.000
34.75 2.25 2.02 0.000
35.00 2.25 2.02 0.000
35.25 2.25 2.02 0.000
35.50 2.25 2.02 0.000
35.75 2.25 2.02 0.000
36.00 2.25 2.02 0.000
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Subcatchment 101S: IMPERV

Runoff = 0.027 cfs @ 7.92 hrs, Volume= 0.009 af, Depth= 2.02"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-10y24h ESSSH Rainfall=2.25"

Area (sf) CN Description
2,285 98 Paved parking & roofs

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 101S: IMPERV

Runoff

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
(c

fs
)

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type IA 24-hr 1A-10y24h ESSSH

Rainfall=2.25"

Runoff Area=2,285 sf

Runoff Volume=0.009 af

Runoff Depth=2.02"

Tc=6.0 min

CN=98

0.027 cfs
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Hydrograph for Subcatchment 101S: IMPERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.01 0.00 0.000
0.50 0.02 0.00 0.000
0.75 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.25 0.06 0.00 0.000
1.50 0.08 0.01 0.001
1.75 0.10 0.01 0.001
2.00 0.11 0.02 0.001
2.25 0.13 0.03 0.002
2.50 0.15 0.04 0.002
2.75 0.17 0.05 0.002
3.00 0.18 0.06 0.002
3.25 0.20 0.07 0.003
3.50 0.22 0.08 0.003
3.75 0.24 0.10 0.003
4.00 0.26 0.11 0.003
4.25 0.28 0.13 0.003
4.50 0.30 0.15 0.004
4.75 0.33 0.17 0.004
5.00 0.35 0.19 0.004
5.25 0.38 0.21 0.005
5.50 0.41 0.23 0.005
5.75 0.43 0.26 0.005
6.00 0.46 0.29 0.006
6.25 0.50 0.32 0.006
6.50 0.53 0.35 0.007
6.75 0.57 0.38 0.007
7.00 0.60 0.41 0.007
7.25 0.65 0.45 0.008
7.50 0.70 0.50 0.010
7.75 0.83 0.62 0.025
8.00 0.96 0.75 0.026
8.25 1.03 0.82 0.015
8.50 1.08 0.87 0.011
8.75 1.13 0.92 0.010
9.00 1.17 0.96 0.009
9.25 1.21 0.99 0.007
9.50 1.24 1.02 0.007
9.75 1.27 1.05 0.006

10.00 1.30 1.08 0.006
10.25 1.33 1.11 0.006
10.50 1.35 1.13 0.005
10.75 1.38 1.16 0.005
11.00 1.40 1.19 0.005
11.25 1.43 1.21 0.005
11.50 1.45 1.23 0.005
11.75 1.47 1.25 0.005
12.00 1.49 1.27 0.004
12.25 1.52 1.30 0.004
12.50 1.54 1.32 0.005
12.75 1.56 1.34 0.004
13.00 1.58 1.36 0.004
13.25 1.60 1.38 0.004
13.50 1.62 1.40 0.004
13.75 1.64 1.42 0.004
14.00 1.66 1.43 0.004
14.25 1.68 1.45 0.004
14.50 1.69 1.47 0.004

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 1.71 1.49 0.004
15.00 1.73 1.51 0.004
15.25 1.75 1.53 0.004
15.50 1.77 1.54 0.004
15.75 1.78 1.56 0.004
16.00 1.80 1.58 0.004
16.25 1.82 1.60 0.004
16.50 1.84 1.61 0.004
16.75 1.85 1.63 0.004
17.00 1.87 1.65 0.003
17.25 1.89 1.66 0.003
17.50 1.90 1.68 0.003
17.75 1.92 1.69 0.003
18.00 1.93 1.71 0.003
18.25 1.95 1.73 0.003
18.50 1.97 1.74 0.003
18.75 1.98 1.76 0.003
19.00 2.00 1.77 0.003
19.25 2.01 1.78 0.003
19.50 2.03 1.80 0.003
19.75 2.04 1.81 0.003
20.00 2.05 1.83 0.003
20.25 2.07 1.84 0.003
20.50 2.08 1.85 0.003
20.75 2.09 1.87 0.003
21.00 2.11 1.88 0.003
21.25 2.12 1.89 0.003
21.50 2.13 1.91 0.003
21.75 2.15 1.92 0.003
22.00 2.16 1.93 0.003
22.25 2.17 1.94 0.003
22.50 2.18 1.96 0.003
22.75 2.19 1.97 0.002
23.00 2.21 1.98 0.002
23.25 2.22 1.99 0.002
23.50 2.23 2.00 0.002
23.75 2.24 2.01 0.002
24.00 2.25 2.02 0.002
24.25 2.25 2.02 0.000
24.50 2.25 2.02 0.000
24.75 2.25 2.02 0.000
25.00 2.25 2.02 0.000
25.25 2.25 2.02 0.000
25.50 2.25 2.02 0.000
25.75 2.25 2.02 0.000
26.00 2.25 2.02 0.000
26.25 2.25 2.02 0.000
26.50 2.25 2.02 0.000
26.75 2.25 2.02 0.000
27.00 2.25 2.02 0.000
27.25 2.25 2.02 0.000
27.50 2.25 2.02 0.000
27.75 2.25 2.02 0.000
28.00 2.25 2.02 0.000
28.25 2.25 2.02 0.000
28.50 2.25 2.02 0.000
28.75 2.25 2.02 0.000
29.00 2.25 2.02 0.000
29.25 2.25 2.02 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 2.25 2.02 0.000
29.75 2.25 2.02 0.000
30.00 2.25 2.02 0.000
30.25 2.25 2.02 0.000
30.50 2.25 2.02 0.000
30.75 2.25 2.02 0.000
31.00 2.25 2.02 0.000
31.25 2.25 2.02 0.000
31.50 2.25 2.02 0.000
31.75 2.25 2.02 0.000
32.00 2.25 2.02 0.000
32.25 2.25 2.02 0.000
32.50 2.25 2.02 0.000
32.75 2.25 2.02 0.000
33.00 2.25 2.02 0.000
33.25 2.25 2.02 0.000
33.50 2.25 2.02 0.000
33.75 2.25 2.02 0.000
34.00 2.25 2.02 0.000
34.25 2.25 2.02 0.000
34.50 2.25 2.02 0.000
34.75 2.25 2.02 0.000
35.00 2.25 2.02 0.000
35.25 2.25 2.02 0.000
35.50 2.25 2.02 0.000
35.75 2.25 2.02 0.000
36.00 2.25 2.02 0.000
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Subcatchment 102S: PERV

Runoff = 0.012 cfs @ 8.00 hrs, Volume= 0.006 af, Depth= 0.72"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-10y24h ESSSH Rainfall=2.25"

Area (sf) CN Description
4,055 80 Open Space Good Condition

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 102S: PERV

Runoff

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
(c

fs
)

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type IA 24-hr 1A-10y24h ESSSH

Rainfall=2.25"

Runoff Area=4,055 sf

Runoff Volume=0.006 af

Runoff Depth=0.72"

Tc=6.0 min

CN=80

0.012 cfs
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Hydrograph for Subcatchment 102S: PERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.01 0.00 0.000
0.50 0.02 0.00 0.000
0.75 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.25 0.06 0.00 0.000
1.50 0.08 0.00 0.000
1.75 0.10 0.00 0.000
2.00 0.11 0.00 0.000
2.25 0.13 0.00 0.000
2.50 0.15 0.00 0.000
2.75 0.17 0.00 0.000
3.00 0.18 0.00 0.000
3.25 0.20 0.00 0.000
3.50 0.22 0.00 0.000
3.75 0.24 0.00 0.000
4.00 0.26 0.00 0.000
4.25 0.28 0.00 0.000
4.50 0.30 0.00 0.000
4.75 0.33 0.00 0.000
5.00 0.35 0.00 0.000
5.25 0.38 0.00 0.000
5.50 0.41 0.00 0.000
5.75 0.43 0.00 0.000
6.00 0.46 0.00 0.000
6.25 0.50 0.00 0.000
6.50 0.53 0.00 0.000
6.75 0.57 0.00 0.000
7.00 0.60 0.00 0.001
7.25 0.65 0.01 0.001
7.50 0.70 0.01 0.002
7.75 0.83 0.04 0.008
8.00 0.96 0.07 0.012
8.25 1.03 0.09 0.008
8.50 1.08 0.11 0.006
8.75 1.13 0.13 0.006
9.00 1.17 0.14 0.006
9.25 1.21 0.16 0.005
9.50 1.24 0.17 0.005
9.75 1.27 0.18 0.005

10.00 1.30 0.19 0.005
10.25 1.33 0.21 0.004
10.50 1.35 0.22 0.004
10.75 1.38 0.23 0.004
11.00 1.40 0.24 0.004
11.25 1.43 0.25 0.004
11.50 1.45 0.26 0.004
11.75 1.47 0.27 0.004
12.00 1.49 0.28 0.004
12.25 1.52 0.29 0.004
12.50 1.54 0.30 0.004
12.75 1.56 0.31 0.004
13.00 1.58 0.32 0.004
13.25 1.60 0.34 0.004
13.50 1.62 0.35 0.004
13.75 1.64 0.36 0.004
14.00 1.66 0.37 0.004
14.25 1.68 0.38 0.004
14.50 1.69 0.39 0.004

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 1.71 0.40 0.004
15.00 1.73 0.41 0.004
15.25 1.75 0.42 0.004
15.50 1.77 0.43 0.004
15.75 1.78 0.44 0.004
16.00 1.80 0.45 0.004
16.25 1.82 0.46 0.004
16.50 1.84 0.47 0.004
16.75 1.85 0.48 0.004
17.00 1.87 0.49 0.004
17.25 1.89 0.49 0.004
17.50 1.90 0.50 0.004
17.75 1.92 0.51 0.004
18.00 1.93 0.52 0.004
18.25 1.95 0.53 0.004
18.50 1.97 0.54 0.003
18.75 1.98 0.55 0.003
19.00 2.00 0.56 0.003
19.25 2.01 0.57 0.003
19.50 2.03 0.58 0.003
19.75 2.04 0.59 0.003
20.00 2.05 0.60 0.003
20.25 2.07 0.60 0.003
20.50 2.08 0.61 0.003
20.75 2.09 0.62 0.003
21.00 2.11 0.63 0.003
21.25 2.12 0.64 0.003
21.50 2.13 0.65 0.003
21.75 2.15 0.65 0.003
22.00 2.16 0.66 0.003
22.25 2.17 0.67 0.003
22.50 2.18 0.68 0.003
22.75 2.19 0.68 0.003
23.00 2.21 0.69 0.003
23.25 2.22 0.70 0.003
23.50 2.23 0.71 0.003
23.75 2.24 0.71 0.003
24.00 2.25 0.72 0.003
24.25 2.25 0.72 0.000
24.50 2.25 0.72 0.000
24.75 2.25 0.72 0.000
25.00 2.25 0.72 0.000
25.25 2.25 0.72 0.000
25.50 2.25 0.72 0.000
25.75 2.25 0.72 0.000
26.00 2.25 0.72 0.000
26.25 2.25 0.72 0.000
26.50 2.25 0.72 0.000
26.75 2.25 0.72 0.000
27.00 2.25 0.72 0.000
27.25 2.25 0.72 0.000
27.50 2.25 0.72 0.000
27.75 2.25 0.72 0.000
28.00 2.25 0.72 0.000
28.25 2.25 0.72 0.000
28.50 2.25 0.72 0.000
28.75 2.25 0.72 0.000
29.00 2.25 0.72 0.000
29.25 2.25 0.72 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 2.25 0.72 0.000
29.75 2.25 0.72 0.000
30.00 2.25 0.72 0.000
30.25 2.25 0.72 0.000
30.50 2.25 0.72 0.000
30.75 2.25 0.72 0.000
31.00 2.25 0.72 0.000
31.25 2.25 0.72 0.000
31.50 2.25 0.72 0.000
31.75 2.25 0.72 0.000
32.00 2.25 0.72 0.000
32.25 2.25 0.72 0.000
32.50 2.25 0.72 0.000
32.75 2.25 0.72 0.000
33.00 2.25 0.72 0.000
33.25 2.25 0.72 0.000
33.50 2.25 0.72 0.000
33.75 2.25 0.72 0.000
34.00 2.25 0.72 0.000
34.25 2.25 0.72 0.000
34.50 2.25 0.72 0.000
34.75 2.25 0.72 0.000
35.00 2.25 0.72 0.000
35.25 2.25 0.72 0.000
35.50 2.25 0.72 0.000
35.75 2.25 0.72 0.000
36.00 2.25 0.72 0.000
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Subcatchment 103S: IMPERV

Runoff = 0.312 cfs @ 7.92 hrs, Volume= 0.103 af, Depth= 2.02"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-10y24h ESSSH Rainfall=2.25"

Area (sf) CN Description
11,079 98 Roofs
15,536 98 Paved Parking
26,615 98 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 103S: IMPERV

Runoff

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210
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w
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Type IA 24-hr 1A-10y24h ESSSH

Rainfall=2.25"

Runoff Area=26,615 sf

Runoff Volume=0.103 af

Runoff Depth=2.02"

Tc=6.0 min

CN=98

0.312 cfs
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Hydrograph for Subcatchment 103S: IMPERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.01 0.00 0.000
0.50 0.02 0.00 0.000
0.75 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.25 0.06 0.00 0.004
1.50 0.08 0.01 0.010
1.75 0.10 0.01 0.014
2.00 0.11 0.02 0.017
2.25 0.13 0.03 0.021
2.50 0.15 0.04 0.024
2.75 0.17 0.05 0.026
3.00 0.18 0.06 0.028
3.25 0.20 0.07 0.029
3.50 0.22 0.08 0.032
3.75 0.24 0.10 0.036
4.00 0.26 0.11 0.039
4.25 0.28 0.13 0.040
4.50 0.30 0.15 0.043
4.75 0.33 0.17 0.046
5.00 0.35 0.19 0.050
5.25 0.38 0.21 0.055
5.50 0.41 0.23 0.059
5.75 0.43 0.26 0.061
6.00 0.46 0.29 0.066
6.25 0.50 0.32 0.075
6.50 0.53 0.35 0.080
6.75 0.57 0.38 0.076
7.00 0.60 0.41 0.083
7.25 0.65 0.45 0.098
7.50 0.70 0.50 0.121
7.75 0.83 0.62 0.286
8.00 0.96 0.75 0.307
8.25 1.03 0.82 0.180
8.50 1.08 0.87 0.125
8.75 1.13 0.92 0.115
9.00 1.17 0.96 0.100
9.25 1.21 0.99 0.086
9.50 1.24 1.02 0.077
9.75 1.27 1.05 0.075

10.00 1.30 1.08 0.071
10.25 1.33 1.11 0.067
10.50 1.35 1.13 0.064
10.75 1.38 1.16 0.064
11.00 1.40 1.19 0.061
11.25 1.43 1.21 0.059
11.50 1.45 1.23 0.056
11.75 1.47 1.25 0.053
12.00 1.49 1.27 0.051
12.25 1.52 1.30 0.051
12.50 1.54 1.32 0.053
12.75 1.56 1.34 0.050
13.00 1.58 1.36 0.049
13.25 1.60 1.38 0.050
13.50 1.62 1.40 0.048
13.75 1.64 1.42 0.047
14.00 1.66 1.43 0.046
14.25 1.68 1.45 0.046
14.50 1.69 1.47 0.046

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 1.71 1.49 0.045
15.00 1.73 1.51 0.045
15.25 1.75 1.53 0.044
15.50 1.77 1.54 0.044
15.75 1.78 1.56 0.043
16.00 1.80 1.58 0.043
16.25 1.82 1.60 0.042
16.50 1.84 1.61 0.042
16.75 1.85 1.63 0.041
17.00 1.87 1.65 0.041
17.25 1.89 1.66 0.040
17.50 1.90 1.68 0.040
17.75 1.92 1.69 0.039
18.00 1.93 1.71 0.039
18.25 1.95 1.73 0.038
18.50 1.97 1.74 0.038
18.75 1.98 1.76 0.037
19.00 2.00 1.77 0.037
19.25 2.01 1.78 0.036
19.50 2.03 1.80 0.035
19.75 2.04 1.81 0.035
20.00 2.05 1.83 0.034
20.25 2.07 1.84 0.034
20.50 2.08 1.85 0.033
20.75 2.09 1.87 0.033
21.00 2.11 1.88 0.032
21.25 2.12 1.89 0.032
21.50 2.13 1.91 0.031
21.75 2.15 1.92 0.031
22.00 2.16 1.93 0.030
22.25 2.17 1.94 0.030
22.50 2.18 1.96 0.029
22.75 2.19 1.97 0.029
23.00 2.21 1.98 0.028
23.25 2.22 1.99 0.028
23.50 2.23 2.00 0.027
23.75 2.24 2.01 0.027
24.00 2.25 2.02 0.026
24.25 2.25 2.02 0.003
24.50 2.25 2.02 0.000
24.75 2.25 2.02 0.000
25.00 2.25 2.02 0.000
25.25 2.25 2.02 0.000
25.50 2.25 2.02 0.000
25.75 2.25 2.02 0.000
26.00 2.25 2.02 0.000
26.25 2.25 2.02 0.000
26.50 2.25 2.02 0.000
26.75 2.25 2.02 0.000
27.00 2.25 2.02 0.000
27.25 2.25 2.02 0.000
27.50 2.25 2.02 0.000
27.75 2.25 2.02 0.000
28.00 2.25 2.02 0.000
28.25 2.25 2.02 0.000
28.50 2.25 2.02 0.000
28.75 2.25 2.02 0.000
29.00 2.25 2.02 0.000
29.25 2.25 2.02 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 2.25 2.02 0.000
29.75 2.25 2.02 0.000
30.00 2.25 2.02 0.000
30.25 2.25 2.02 0.000
30.50 2.25 2.02 0.000
30.75 2.25 2.02 0.000
31.00 2.25 2.02 0.000
31.25 2.25 2.02 0.000
31.50 2.25 2.02 0.000
31.75 2.25 2.02 0.000
32.00 2.25 2.02 0.000
32.25 2.25 2.02 0.000
32.50 2.25 2.02 0.000
32.75 2.25 2.02 0.000
33.00 2.25 2.02 0.000
33.25 2.25 2.02 0.000
33.50 2.25 2.02 0.000
33.75 2.25 2.02 0.000
34.00 2.25 2.02 0.000
34.25 2.25 2.02 0.000
34.50 2.25 2.02 0.000
34.75 2.25 2.02 0.000
35.00 2.25 2.02 0.000
35.25 2.25 2.02 0.000
35.50 2.25 2.02 0.000
35.75 2.25 2.02 0.000
36.00 2.25 2.02 0.000
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Subcatchment 104S: PERV

Runoff = 0.032 cfs @ 8.00 hrs, Volume= 0.014 af, Depth= 0.72"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-10y24h ESSSH Rainfall=2.25"

Area (sf) CN Description
10,490 80 Open Space Good Condition

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 104S: PERV

Runoff

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210
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0.018
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0.014
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0

Type IA 24-hr 1A-10y24h ESSSH

Rainfall=2.25"

Runoff Area=10,490 sf

Runoff Volume=0.014 af

Runoff Depth=0.72"

Tc=6.0 min

CN=80

0.032 cfs
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Hydrograph for Subcatchment 104S: PERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.01 0.00 0.000
0.50 0.02 0.00 0.000
0.75 0.03 0.00 0.000
1.00 0.04 0.00 0.000
1.25 0.06 0.00 0.000
1.50 0.08 0.00 0.000
1.75 0.10 0.00 0.000
2.00 0.11 0.00 0.000
2.25 0.13 0.00 0.000
2.50 0.15 0.00 0.000
2.75 0.17 0.00 0.000
3.00 0.18 0.00 0.000
3.25 0.20 0.00 0.000
3.50 0.22 0.00 0.000
3.75 0.24 0.00 0.000
4.00 0.26 0.00 0.000
4.25 0.28 0.00 0.000
4.50 0.30 0.00 0.000
4.75 0.33 0.00 0.000
5.00 0.35 0.00 0.000
5.25 0.38 0.00 0.000
5.50 0.41 0.00 0.000
5.75 0.43 0.00 0.000
6.00 0.46 0.00 0.000
6.25 0.50 0.00 0.000
6.50 0.53 0.00 0.000
6.75 0.57 0.00 0.001
7.00 0.60 0.00 0.002
7.25 0.65 0.01 0.004
7.50 0.70 0.01 0.006
7.75 0.83 0.04 0.022
8.00 0.96 0.07 0.032
8.25 1.03 0.09 0.022
8.50 1.08 0.11 0.017
8.75 1.13 0.13 0.016
9.00 1.17 0.14 0.015
9.25 1.21 0.16 0.013
9.50 1.24 0.17 0.012
9.75 1.27 0.18 0.012

10.00 1.30 0.19 0.012
10.25 1.33 0.21 0.012
10.50 1.35 0.22 0.011
10.75 1.38 0.23 0.011
11.00 1.40 0.24 0.011
11.25 1.43 0.25 0.011
11.50 1.45 0.26 0.011
11.75 1.47 0.27 0.010
12.00 1.49 0.28 0.010
12.25 1.52 0.29 0.010
12.50 1.54 0.30 0.010
12.75 1.56 0.31 0.010
13.00 1.58 0.32 0.010
13.25 1.60 0.34 0.010
13.50 1.62 0.35 0.010
13.75 1.64 0.36 0.010
14.00 1.66 0.37 0.010
14.25 1.68 0.38 0.010
14.50 1.69 0.39 0.010

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 1.71 0.40 0.010
15.00 1.73 0.41 0.010
15.25 1.75 0.42 0.010
15.50 1.77 0.43 0.010
15.75 1.78 0.44 0.010
16.00 1.80 0.45 0.010
16.25 1.82 0.46 0.010
16.50 1.84 0.47 0.010
16.75 1.85 0.48 0.009
17.00 1.87 0.49 0.009
17.25 1.89 0.49 0.009
17.50 1.90 0.50 0.009
17.75 1.92 0.51 0.009
18.00 1.93 0.52 0.009
18.25 1.95 0.53 0.009
18.50 1.97 0.54 0.009
18.75 1.98 0.55 0.009
19.00 2.00 0.56 0.009
19.25 2.01 0.57 0.009
19.50 2.03 0.58 0.009
19.75 2.04 0.59 0.009
20.00 2.05 0.60 0.008
20.25 2.07 0.60 0.008
20.50 2.08 0.61 0.008
20.75 2.09 0.62 0.008
21.00 2.11 0.63 0.008
21.25 2.12 0.64 0.008
21.50 2.13 0.65 0.008
21.75 2.15 0.65 0.008
22.00 2.16 0.66 0.008
22.25 2.17 0.67 0.008
22.50 2.18 0.68 0.007
22.75 2.19 0.68 0.007
23.00 2.21 0.69 0.007
23.25 2.22 0.70 0.007
23.50 2.23 0.71 0.007
23.75 2.24 0.71 0.007
24.00 2.25 0.72 0.007
24.25 2.25 0.72 0.001
24.50 2.25 0.72 0.000
24.75 2.25 0.72 0.000
25.00 2.25 0.72 0.000
25.25 2.25 0.72 0.000
25.50 2.25 0.72 0.000
25.75 2.25 0.72 0.000
26.00 2.25 0.72 0.000
26.25 2.25 0.72 0.000
26.50 2.25 0.72 0.000
26.75 2.25 0.72 0.000
27.00 2.25 0.72 0.000
27.25 2.25 0.72 0.000
27.50 2.25 0.72 0.000
27.75 2.25 0.72 0.000
28.00 2.25 0.72 0.000
28.25 2.25 0.72 0.000
28.50 2.25 0.72 0.000
28.75 2.25 0.72 0.000
29.00 2.25 0.72 0.000
29.25 2.25 0.72 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 2.25 0.72 0.000
29.75 2.25 0.72 0.000
30.00 2.25 0.72 0.000
30.25 2.25 0.72 0.000
30.50 2.25 0.72 0.000
30.75 2.25 0.72 0.000
31.00 2.25 0.72 0.000
31.25 2.25 0.72 0.000
31.50 2.25 0.72 0.000
31.75 2.25 0.72 0.000
32.00 2.25 0.72 0.000
32.25 2.25 0.72 0.000
32.50 2.25 0.72 0.000
32.75 2.25 0.72 0.000
33.00 2.25 0.72 0.000
33.25 2.25 0.72 0.000
33.50 2.25 0.72 0.000
33.75 2.25 0.72 0.000
34.00 2.25 0.72 0.000
34.25 2.25 0.72 0.000
34.50 2.25 0.72 0.000
34.75 2.25 0.72 0.000
35.00 2.25 0.72 0.000
35.25 2.25 0.72 0.000
35.50 2.25 0.72 0.000
35.75 2.25 0.72 0.000
36.00 2.25 0.72 0.000
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Pond 105P: Underground Det

Inflow Area = 0.852 ac, Inflow Depth = 1.65" for 1A-10y24h ESSSH event
Inflow = 0.342 cfs @ 7.94 hrs, Volume= 0.117 af
Outflow = 0.040 cfs @ 21.26 hrs, Volume= 0.062 af, Atten= 88%, Lag= 799.1 min
Primary = 0.027 cfs @ 21.26 hrs, Volume= 0.060 af
Secondary = 0.013 cfs @ 21.26 hrs, Volume= 0.003 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 414.13' @ 21.26 hrs Surf.Area= 0.011 ac Storage= 0.079 af
Plug-Flow detention time= 835.3 min calculated for 0.062 af (53% of inflow)
Center-of-Mass det. time= 576.6 min ( 1,278.2 - 701.6 )

Volume Invert Avail.Storage Storage Description
#1 410.00' 0.003 af 4.50'D x 9.00'H Vertical Cone/Cylinder North
#2 410.00' 0.003 af 4.50'D x 8.10'H Vertical Cone/Cylinder South
#3 409.50' 0.078 af 60.0"D x 58.00'L Horizontal Cylinder x 3

0.085 af Total Available Storage

Device Routing Invert Outlet Devices
#1 Secondary 414.12' 6.0" Horiz. Orifice/Grate Limited to weir flow C= 0.620
#2 Primary 410.00' 0.7" Horiz. Orifice C= 0.620

Primary OutFlow Max=0.027 cfs @ 21.26 hrs HW=414.13' (Free Discharge)
2=Orifice (Orifice Controls 0.027 cfs @ 10.1154 fps)

Secondary OutFlow Max=0.008 cfs @ 21.26 hrs HW=414.13' (Free Discharge)
1=Orifice/Grate (Weir Controls 0.008 cfs @ 0.3774 fps)

Pond 105P: Underground Det

Inflow
Outflow
Primary
Secondary

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Inflow Area=0.852 ac

Peak Elev=414.13'

Storage=0.079 af

0.342 cfs

0.040 cfs

0.027 cfs

0.013 cfs
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Pond 105P: Underground Det

Total
Primary
Secondary

Stage-Discharge

Discharge (cfs)
210
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Pond 105P: Underground Det

Storage

Stage-Area-Storage

Storage (acre-feet)
0.080.0750.070.0650.060.0550.050.0450.040.0350.030.0250.020.0150.010.0050

E
le

v
a
ti

o
n

(f
e
e
t)

419

418

417

416

415

414

413

412

411

410
Vertical Cone/Cylinder North + Vertical Cone/Cylinder South

Horizontal Cylinder
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Hydrograph for Pond 105P: Underground Det

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.000 0.000 409.50 0.000 0.000 0.000
1.00 0.000 0.000 409.50 0.000 0.000 0.000
2.00 0.017 0.001 409.66 0.000 0.000 0.000
3.00 0.028 0.003 409.88 0.000 0.000 0.000
4.00 0.039 0.005 410.09 0.004 0.004 0.000
5.00 0.050 0.008 410.31 0.007 0.007 0.000
6.00 0.066 0.013 410.56 0.010 0.010 0.000
7.00 0.086 0.018 410.86 0.012 0.012 0.000
8.00 0.339 0.033 411.61 0.017 0.017 0.000
9.00 0.115 0.045 412.23 0.020 0.020 0.000

10.00 0.083 0.051 412.53 0.021 0.021 0.000
11.00 0.073 0.056 412.75 0.022 0.022 0.000
12.00 0.061 0.060 412.94 0.023 0.023 0.000
13.00 0.059 0.063 413.10 0.023 0.023 0.000
14.00 0.056 0.066 413.26 0.024 0.024 0.000
15.00 0.055 0.068 413.41 0.025 0.025 0.000
16.00 0.052 0.071 413.55 0.025 0.025 0.000
17.00 0.050 0.073 413.68 0.026 0.026 0.000
18.00 0.048 0.075 413.81 0.026 0.026 0.000
19.00 0.045 0.076 413.93 0.026 0.026 0.000
20.00 0.043 0.078 414.04 0.027 0.027 0.000
21.00 0.040 0.079 414.13 0.039 0.027 0.012
22.00 0.038 0.079 414.13 0.038 0.027 0.011
23.00 0.035 0.079 414.13 0.036 0.027 0.009
24.00 0.033 0.079 414.13 0.033 0.027 0.006
25.00 0.000 0.077 413.97 0.026 0.026 0.000
26.00 0.000 0.075 413.81 0.026 0.026 0.000
27.00 0.000 0.073 413.67 0.025 0.025 0.000
28.00 0.000 0.070 413.54 0.025 0.025 0.000
29.00 0.000 0.068 413.42 0.025 0.025 0.000
30.00 0.000 0.066 413.30 0.024 0.024 0.000
31.00 0.000 0.064 413.19 0.024 0.024 0.000
32.00 0.000 0.063 413.09 0.023 0.023 0.000
33.00 0.000 0.061 412.99 0.023 0.023 0.000
34.00 0.000 0.059 412.89 0.023 0.023 0.000
35.00 0.000 0.057 412.79 0.022 0.022 0.000
36.00 0.000 0.055 412.70 0.022 0.022 0.000
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Stage-Discharge for Pond 105P: Underground Det

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

409.50 0.000 0.000 0.000
409.60 0.000 0.000 0.000
409.70 0.000 0.000 0.000
409.80 0.000 0.000 0.000
409.90 0.000 0.000 0.000
410.00 0.000 0.000 0.000
410.10 0.004 0.004 0.000
410.20 0.006 0.006 0.000
410.30 0.007 0.007 0.000
410.40 0.008 0.008 0.000
410.50 0.009 0.009 0.000
410.60 0.010 0.010 0.000
410.70 0.011 0.011 0.000
410.80 0.012 0.012 0.000
410.90 0.013 0.013 0.000
411.00 0.013 0.013 0.000
411.10 0.014 0.014 0.000
411.20 0.015 0.015 0.000
411.30 0.015 0.015 0.000
411.40 0.016 0.016 0.000
411.50 0.016 0.016 0.000
411.60 0.017 0.017 0.000
411.70 0.017 0.017 0.000
411.80 0.018 0.018 0.000
411.90 0.018 0.018 0.000
412.00 0.019 0.019 0.000
412.10 0.019 0.019 0.000
412.20 0.020 0.020 0.000
412.30 0.020 0.020 0.000
412.40 0.021 0.021 0.000
412.50 0.021 0.021 0.000
412.60 0.021 0.021 0.000
412.70 0.022 0.022 0.000
412.80 0.022 0.022 0.000
412.90 0.023 0.023 0.000
413.00 0.023 0.023 0.000
413.10 0.023 0.023 0.000
413.20 0.024 0.024 0.000
413.30 0.024 0.024 0.000
413.40 0.025 0.025 0.000
413.50 0.025 0.025 0.000
413.60 0.025 0.025 0.000
413.70 0.026 0.026 0.000
413.80 0.026 0.026 0.000
413.90 0.026 0.026 0.000
414.00 0.027 0.027 0.000
414.10 0.027 0.027 0.000
414.20 0.143 0.027 0.116
414.30 0.420 0.028 0.392
414.40 0.545 0.028 0.517
414.50 0.630 0.028 0.602
414.60 0.705 0.029 0.677
414.70 0.773 0.029 0.744
414.80 0.835 0.029 0.806
414.90 0.892 0.029 0.863
415.00 0.946 0.030 0.916
415.10 0.997 0.030 0.967
415.20 1.046 0.030 1.015
415.30 1.092 0.031 1.061

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

415.40 1.136 0.031 1.105
415.50 1.179 0.031 1.148
415.60 1.220 0.031 1.188
415.70 1.260 0.032 1.228
415.80 1.298 0.032 1.266
415.90 1.336 0.032 1.303
416.00 1.372 0.033 1.340
416.10 1.408 0.033 1.375
416.20 1.442 0.033 1.409
416.30 1.476 0.033 1.442
416.40 1.509 0.034 1.475
416.50 1.541 0.034 1.507
416.60 1.573 0.034 1.538
416.70 1.604 0.034 1.569
416.80 1.634 0.035 1.599
416.90 1.664 0.035 1.629
417.00 1.693 0.035 1.658
417.10 1.722 0.035 1.686
417.20 1.750 0.036 1.715
417.30 1.778 0.036 1.742
417.40 1.805 0.036 1.769
417.50 1.832 0.036 1.796
417.60 1.859 0.037 1.822
417.70 1.885 0.037 1.848
417.80 1.911 0.037 1.874
417.90 1.937 0.037 1.899
418.00 1.962 0.038 1.924
418.10 1.987 0.038 1.949
418.20 2.011 0.038 1.973
418.30 2.036 0.038 1.997
418.40 2.060 0.039 2.021
418.50 2.083 0.039 2.045
418.60 2.107 0.039 2.068
418.70 2.130 0.039 2.091
418.80 2.153 0.039 2.113
418.90 2.176 0.040 2.136
419.00 2.198 0.040 2.158
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Stage-Area-Storage for Pond 105P: Underground Det

Elevation
(feet)

Storage
(acre-feet)

409.50 0.000
409.60 0.000
409.70 0.001
409.80 0.002
409.90 0.003
410.00 0.004
410.10 0.005
410.20 0.007
410.30 0.008
410.40 0.010
410.50 0.012
410.60 0.013
410.70 0.015
410.80 0.017
410.90 0.019
411.00 0.021
411.10 0.022
411.20 0.024
411.30 0.026
411.40 0.028
411.50 0.030
411.60 0.032
411.70 0.034
411.80 0.037
411.90 0.039
412.00 0.041
412.10 0.043
412.20 0.045
412.30 0.047
412.40 0.049
412.50 0.051
412.60 0.053
412.70 0.055
412.80 0.057
412.90 0.059
413.00 0.061
413.10 0.063
413.20 0.065
413.30 0.066
413.40 0.068
413.50 0.070
413.60 0.071
413.70 0.073
413.80 0.075
413.90 0.076
414.00 0.077
414.10 0.078
414.20 0.080
414.30 0.081
414.40 0.081
414.50 0.082
414.60 0.082
414.70 0.082
414.80 0.082
414.90 0.082
415.00 0.082
415.10 0.082
415.20 0.082
415.30 0.082

Elevation
(feet)

Storage
(acre-feet)

415.40 0.082
415.50 0.082
415.60 0.083
415.70 0.083
415.80 0.083
415.90 0.083
416.00 0.083
416.10 0.083
416.20 0.083
416.30 0.083
416.40 0.083
416.50 0.083
416.60 0.083
416.70 0.083
416.80 0.083
416.90 0.083
417.00 0.084
417.10 0.084
417.20 0.084
417.30 0.084
417.40 0.084
417.50 0.084
417.60 0.084
417.70 0.084
417.80 0.084
417.90 0.084
418.00 0.084
418.10 0.084
418.20 0.084
418.30 0.084
418.40 0.084
418.50 0.084
418.60 0.085
418.70 0.085
418.80 0.085
418.90 0.085
419.00 0.085
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Link 1L: EXST

Inflow Area = 0.998 ac, Inflow Depth = 0.91" for 1A-10y24h ESSSH event
Inflow = 0.188 cfs @ 7.99 hrs, Volume= 0.076 af
Primary = 0.188 cfs @ 7.99 hrs, Volume= 0.076 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 1L: EXST

Inflow
Primary

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Inflow Area=0.998 ac
0.188 cfs

0.188 cfs
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Hydrograph for Link 1L: EXST

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.50 0.000 0.00 0.000
1.00 0.000 0.00 0.000
1.50 0.002 0.00 0.002
2.00 0.003 0.00 0.003
2.50 0.005 0.00 0.005
3.00 0.005 0.00 0.005
3.50 0.006 0.00 0.006
4.00 0.007 0.00 0.007
4.50 0.008 0.00 0.008
5.00 0.009 0.00 0.009
5.50 0.011 0.00 0.011
6.00 0.012 0.00 0.012
6.50 0.020 0.00 0.020
7.00 0.028 0.00 0.028
7.50 0.051 0.00 0.051
8.00 0.188 0.00 0.188
8.50 0.090 0.00 0.090
9.00 0.078 0.00 0.078
9.50 0.063 0.00 0.063

10.00 0.061 0.00 0.061
10.50 0.056 0.00 0.056
11.00 0.055 0.00 0.055
11.50 0.052 0.00 0.052
12.00 0.048 0.00 0.048
12.50 0.050 0.00 0.050
13.00 0.048 0.00 0.048
13.50 0.048 0.00 0.048
14.00 0.046 0.00 0.046
14.50 0.047 0.00 0.047
15.00 0.046 0.00 0.046
15.50 0.046 0.00 0.046
16.00 0.045 0.00 0.045
16.50 0.044 0.00 0.044
17.00 0.044 0.00 0.044
17.50 0.043 0.00 0.043
18.00 0.042 0.00 0.042
18.50 0.041 0.00 0.041
19.00 0.041 0.00 0.041
19.50 0.040 0.00 0.040
20.00 0.039 0.00 0.039
20.50 0.038 0.00 0.038
21.00 0.037 0.00 0.037
21.50 0.036 0.00 0.036
22.00 0.035 0.00 0.035
22.50 0.034 0.00 0.034
23.00 0.033 0.00 0.033
23.50 0.032 0.00 0.032
24.00 0.031 0.00 0.031
24.50 0.000 0.00 0.000
25.00 0.000 0.00 0.000
25.50 0.000 0.00 0.000
26.00 0.000 0.00 0.000
26.50 0.000 0.00 0.000
27.00 0.000 0.00 0.000
27.50 0.000 0.00 0.000
28.00 0.000 0.00 0.000
28.50 0.000 0.00 0.000
29.00 0.000 0.00 0.000

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

29.50 0.000 0.00 0.000
30.00 0.000 0.00 0.000
30.50 0.000 0.00 0.000
31.00 0.000 0.00 0.000
31.50 0.000 0.00 0.000
32.00 0.000 0.00 0.000
32.50 0.000 0.00 0.000
33.00 0.000 0.00 0.000
33.50 0.000 0.00 0.000
34.00 0.000 0.00 0.000
34.50 0.000 0.00 0.000
35.00 0.000 0.00 0.000
35.50 0.000 0.00 0.000
36.00 0.000 0.00 0.000
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Link 2L: PROP

Inflow Area = 0.997 ac, Inflow Depth > 0.93" for 1A-10y24h ESSSH event
Inflow = 0.056 cfs @ 7.98 hrs, Volume= 0.077 af
Primary = 0.056 cfs @ 7.98 hrs, Volume= 0.077 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 2L: PROP

Inflow
Primary

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Inflow Area=0.997 ac
0.056 cfs

0.056 cfs
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Hydrograph for Link 2L: PROP

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.50 0.000 0.00 0.000
1.00 0.000 0.00 0.000
1.50 0.001 0.00 0.001
2.00 0.001 0.00 0.001
2.50 0.002 0.00 0.002
3.00 0.002 0.00 0.002
3.50 0.003 0.00 0.003
4.00 0.007 0.00 0.007
4.50 0.010 0.00 0.010
5.00 0.012 0.00 0.012
5.50 0.014 0.00 0.014
6.00 0.016 0.00 0.016
6.50 0.018 0.00 0.018
7.00 0.020 0.00 0.020
7.50 0.026 0.00 0.026
8.00 0.055 0.00 0.055
8.50 0.036 0.00 0.036
9.00 0.034 0.00 0.034
9.50 0.032 0.00 0.032

10.00 0.032 0.00 0.032
10.50 0.031 0.00 0.031
11.00 0.032 0.00 0.032
11.50 0.031 0.00 0.031
12.00 0.031 0.00 0.031
12.50 0.032 0.00 0.032
13.00 0.031 0.00 0.031
13.50 0.032 0.00 0.032
14.00 0.032 0.00 0.032
14.50 0.032 0.00 0.032
15.00 0.032 0.00 0.032
15.50 0.032 0.00 0.032
16.00 0.032 0.00 0.032
16.50 0.033 0.00 0.033
17.00 0.033 0.00 0.033
17.50 0.033 0.00 0.033
18.00 0.033 0.00 0.033
18.50 0.033 0.00 0.033
19.00 0.033 0.00 0.033
19.50 0.033 0.00 0.033
20.00 0.033 0.00 0.033
20.50 0.033 0.00 0.033
21.00 0.045 0.00 0.045
21.50 0.045 0.00 0.045
22.00 0.044 0.00 0.044
22.50 0.042 0.00 0.042
23.00 0.041 0.00 0.041
23.50 0.040 0.00 0.040
24.00 0.038 0.00 0.038
24.50 0.027 0.00 0.027
25.00 0.026 0.00 0.026
25.50 0.026 0.00 0.026
26.00 0.026 0.00 0.026
26.50 0.026 0.00 0.026
27.00 0.025 0.00 0.025
27.50 0.025 0.00 0.025
28.00 0.025 0.00 0.025
28.50 0.025 0.00 0.025
29.00 0.025 0.00 0.025

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

29.50 0.024 0.00 0.024
30.00 0.024 0.00 0.024
30.50 0.024 0.00 0.024
31.00 0.024 0.00 0.024
31.50 0.024 0.00 0.024
32.00 0.023 0.00 0.023
32.50 0.023 0.00 0.023
33.00 0.023 0.00 0.023
33.50 0.023 0.00 0.023
34.00 0.023 0.00 0.023
34.50 0.022 0.00 0.022
35.00 0.022 0.00 0.022
35.50 0.022 0.00 0.022
36.00 0.022 0.00 0.022
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Time span=0.00-36.00 hrs, dt=0.05 hrs, 721 points
Runoff by SBUH method

Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Runoff Area=38,436 sf Runoff Depth=0.34"Subcatchment 1S: PERV
Tc=6.0 min CN=81 Runoff=0.036 cfs 0.025 af

Runoff Area=5,017 sf Runoff Depth=1.33"Subcatchment 2S: IMPERV
Tc=6.0 min CN=98 Runoff=0.039 cfs 0.013 af

Runoff Area=2,285 sf Runoff Depth=1.33"Subcatchment 101S: IMPERV
Tc=6.0 min CN=98 Runoff=0.018 cfs 0.006 af

Runoff Area=4,055 sf Runoff Depth=0.31"Subcatchment 102S: PERV
Tc=6.0 min CN=80 Runoff=0.003 cfs 0.002 af

Runoff Area=26,615 sf Runoff Depth=1.33"Subcatchment 103S: IMPERV
Tc=6.0 min CN=98 Runoff=0.207 cfs 0.068 af

Runoff Area=10,490 sf Runoff Depth=0.31"Subcatchment 104S: PERV
Tc=6.0 min CN=80 Runoff=0.008 cfs 0.006 af

Peak Elev=412.32' Storage=0.047 af Inflow=0.213 cfs 0.074 afPond 105P: Underground Det
Primary=0.020 cfs 0.045 af Secondary=0.000 cfs 0.000 af Outflow=0.020 cfs 0.045 af

Inflow=0.074 cfs 0.038 afLink 1L: EXST
Primary=0.074 cfs 0.038 af

Inflow=0.033 cfs 0.053 afLink 2L: PROP
Primary=0.033 cfs 0.053 af

Total Runoff Area = 1.995 ac Runoff Volume = 0.120 af Average Runoff Depth = 0.72"
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Subcatchment 1S: PERV

Runoff = 0.036 cfs @ 8.03 hrs, Volume= 0.025 af, Depth= 0.34"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-2y24h ESSSH Rainfall=1.55"

Area (sf) CN Description
11,301 85 Gravel roads, HSG B
27,135 80 Open Space Good Condition
38,436 81 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 1S: PERV

Runoff

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210
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Type IA 24-hr 1A-2y24h ESSSH

Rainfall=1.55"

Runoff Area=38,436 sf

Runoff Volume=0.025 af

Runoff Depth=0.34"

Tc=6.0 min

CN=81

0.036 cfs
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Hydrograph for Subcatchment 1S: PERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.01 0.00 0.000
0.50 0.02 0.00 0.000
0.75 0.02 0.00 0.000
1.00 0.03 0.00 0.000
1.25 0.04 0.00 0.000
1.50 0.05 0.00 0.000
1.75 0.07 0.00 0.000
2.00 0.08 0.00 0.000
2.25 0.09 0.00 0.000
2.50 0.10 0.00 0.000
2.75 0.11 0.00 0.000
3.00 0.13 0.00 0.000
3.25 0.14 0.00 0.000
3.50 0.15 0.00 0.000
3.75 0.17 0.00 0.000
4.00 0.18 0.00 0.000
4.25 0.19 0.00 0.000
4.50 0.21 0.00 0.000
4.75 0.23 0.00 0.000
5.00 0.24 0.00 0.000
5.25 0.26 0.00 0.000
5.50 0.28 0.00 0.000
5.75 0.30 0.00 0.000
6.00 0.32 0.00 0.000
6.25 0.34 0.00 0.000
6.50 0.37 0.00 0.000
6.75 0.39 0.00 0.000
7.00 0.42 0.00 0.000
7.25 0.44 0.00 0.000
7.50 0.48 0.00 0.000
7.75 0.57 0.00 0.015
8.00 0.66 0.01 0.036
8.25 0.71 0.02 0.029
8.50 0.74 0.03 0.024
8.75 0.78 0.04 0.025
9.00 0.81 0.04 0.023
9.25 0.83 0.05 0.021
9.50 0.85 0.05 0.020
9.75 0.87 0.06 0.020

10.00 0.89 0.07 0.020
10.25 0.91 0.07 0.020
10.50 0.93 0.08 0.019
10.75 0.95 0.08 0.020
11.00 0.97 0.09 0.020
11.25 0.98 0.09 0.019
11.50 1.00 0.10 0.019
11.75 1.01 0.10 0.018
12.00 1.03 0.11 0.018
12.25 1.04 0.11 0.018
12.50 1.06 0.12 0.019
12.75 1.07 0.12 0.018
13.00 1.09 0.13 0.018
13.25 1.10 0.13 0.019
13.50 1.11 0.14 0.019
13.75 1.13 0.14 0.018
14.00 1.14 0.15 0.018
14.25 1.15 0.15 0.019
14.50 1.17 0.16 0.019

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 1.18 0.17 0.019
15.00 1.19 0.17 0.019
15.25 1.20 0.18 0.019
15.50 1.22 0.18 0.019
15.75 1.23 0.19 0.019
16.00 1.24 0.19 0.019
16.25 1.25 0.20 0.019
16.50 1.27 0.20 0.018
16.75 1.28 0.21 0.018
17.00 1.29 0.21 0.018
17.25 1.30 0.22 0.018
17.50 1.31 0.22 0.018
17.75 1.32 0.23 0.018
18.00 1.33 0.23 0.018
18.25 1.34 0.24 0.018
18.50 1.35 0.24 0.018
18.75 1.36 0.25 0.018
19.00 1.37 0.25 0.018
19.25 1.39 0.26 0.017
19.50 1.40 0.26 0.017
19.75 1.40 0.27 0.017
20.00 1.41 0.27 0.017
20.25 1.42 0.28 0.017
20.50 1.43 0.28 0.017
20.75 1.44 0.29 0.016
21.00 1.45 0.29 0.016
21.25 1.46 0.29 0.016
21.50 1.47 0.30 0.016
21.75 1.48 0.30 0.016
22.00 1.49 0.31 0.016
22.25 1.50 0.31 0.015
22.50 1.50 0.32 0.015
22.75 1.51 0.32 0.015
23.00 1.52 0.32 0.015
23.25 1.53 0.33 0.015
23.50 1.54 0.33 0.014
23.75 1.54 0.34 0.014
24.00 1.55 0.34 0.014
24.25 1.55 0.34 0.001
24.50 1.55 0.34 0.000
24.75 1.55 0.34 0.000
25.00 1.55 0.34 0.000
25.25 1.55 0.34 0.000
25.50 1.55 0.34 0.000
25.75 1.55 0.34 0.000
26.00 1.55 0.34 0.000
26.25 1.55 0.34 0.000
26.50 1.55 0.34 0.000
26.75 1.55 0.34 0.000
27.00 1.55 0.34 0.000
27.25 1.55 0.34 0.000
27.50 1.55 0.34 0.000
27.75 1.55 0.34 0.000
28.00 1.55 0.34 0.000
28.25 1.55 0.34 0.000
28.50 1.55 0.34 0.000
28.75 1.55 0.34 0.000
29.00 1.55 0.34 0.000
29.25 1.55 0.34 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 1.55 0.34 0.000
29.75 1.55 0.34 0.000
30.00 1.55 0.34 0.000
30.25 1.55 0.34 0.000
30.50 1.55 0.34 0.000
30.75 1.55 0.34 0.000
31.00 1.55 0.34 0.000
31.25 1.55 0.34 0.000
31.50 1.55 0.34 0.000
31.75 1.55 0.34 0.000
32.00 1.55 0.34 0.000
32.25 1.55 0.34 0.000
32.50 1.55 0.34 0.000
32.75 1.55 0.34 0.000
33.00 1.55 0.34 0.000
33.25 1.55 0.34 0.000
33.50 1.55 0.34 0.000
33.75 1.55 0.34 0.000
34.00 1.55 0.34 0.000
34.25 1.55 0.34 0.000
34.50 1.55 0.34 0.000
34.75 1.55 0.34 0.000
35.00 1.55 0.34 0.000
35.25 1.55 0.34 0.000
35.50 1.55 0.34 0.000
35.75 1.55 0.34 0.000
36.00 1.55 0.34 0.000
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Subcatchment 2S: IMPERV

Runoff = 0.039 cfs @ 7.93 hrs, Volume= 0.013 af, Depth= 1.33"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-2y24h ESSSH Rainfall=1.55"

Area (sf) CN Description
5,017 98 Paved parking & roofs

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 2S: IMPERV

Runoff

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
(c

fs
)

0.042

0.04

0.038

0.036

0.034

0.032

0.03

0.028

0.026

0.024

0.022

0.02

0.018

0.016

0.014

0.012

0.01

0.008

0.006

0.004

0.002

0

Type IA 24-hr 1A-2y24h ESSSH

Rainfall=1.55"

Runoff Area=5,017 sf

Runoff Volume=0.013 af

Runoff Depth=1.33"

Tc=6.0 min

CN=98

0.039 cfs
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Hydrograph for Subcatchment 2S: IMPERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.01 0.00 0.000
0.50 0.02 0.00 0.000
0.75 0.02 0.00 0.000
1.00 0.03 0.00 0.000
1.25 0.04 0.00 0.000
1.50 0.05 0.00 0.000
1.75 0.07 0.00 0.001
2.00 0.08 0.01 0.001
2.25 0.09 0.01 0.002
2.50 0.10 0.01 0.002
2.75 0.11 0.02 0.003
3.00 0.13 0.03 0.003
3.25 0.14 0.03 0.003
3.50 0.15 0.04 0.003
3.75 0.17 0.05 0.004
4.00 0.18 0.06 0.004
4.25 0.19 0.07 0.004
4.50 0.21 0.08 0.005
4.75 0.23 0.09 0.005
5.00 0.24 0.10 0.006
5.25 0.26 0.11 0.006
5.50 0.28 0.13 0.007
5.75 0.30 0.14 0.007
6.00 0.32 0.16 0.008
6.25 0.34 0.18 0.009
6.50 0.37 0.20 0.010
6.75 0.39 0.22 0.009
7.00 0.42 0.24 0.010
7.25 0.44 0.27 0.012
7.50 0.48 0.30 0.015
7.75 0.57 0.38 0.036
8.00 0.66 0.46 0.039
8.25 0.71 0.51 0.023
8.50 0.74 0.55 0.016
8.75 0.78 0.58 0.015
9.00 0.81 0.60 0.013
9.25 0.83 0.63 0.011
9.50 0.85 0.65 0.010
9.75 0.87 0.67 0.010

10.00 0.89 0.69 0.009
10.25 0.91 0.71 0.009
10.50 0.93 0.72 0.008
10.75 0.95 0.74 0.008
11.00 0.97 0.76 0.008
11.25 0.98 0.78 0.007
11.50 1.00 0.79 0.007
11.75 1.01 0.81 0.007
12.00 1.03 0.82 0.007
12.25 1.04 0.83 0.007
12.50 1.06 0.85 0.007
12.75 1.07 0.86 0.006
13.00 1.09 0.87 0.006
13.25 1.10 0.89 0.006
13.50 1.11 0.90 0.006
13.75 1.13 0.92 0.006
14.00 1.14 0.93 0.006
14.25 1.15 0.94 0.006
14.50 1.17 0.95 0.006

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 1.18 0.97 0.006
15.00 1.19 0.98 0.006
15.25 1.20 0.99 0.006
15.50 1.22 1.00 0.006
15.75 1.23 1.01 0.006
16.00 1.24 1.03 0.005
16.25 1.25 1.04 0.005
16.50 1.27 1.05 0.005
16.75 1.28 1.06 0.005
17.00 1.29 1.07 0.005
17.25 1.30 1.08 0.005
17.50 1.31 1.09 0.005
17.75 1.32 1.11 0.005
18.00 1.33 1.12 0.005
18.25 1.34 1.13 0.005
18.50 1.35 1.14 0.005
18.75 1.36 1.15 0.005
19.00 1.37 1.16 0.005
19.25 1.39 1.17 0.005
19.50 1.40 1.18 0.005
19.75 1.40 1.19 0.005
20.00 1.41 1.20 0.004
20.25 1.42 1.21 0.004
20.50 1.43 1.21 0.004
20.75 1.44 1.22 0.004
21.00 1.45 1.23 0.004
21.25 1.46 1.24 0.004
21.50 1.47 1.25 0.004
21.75 1.48 1.26 0.004
22.00 1.49 1.27 0.004
22.25 1.50 1.28 0.004
22.50 1.50 1.28 0.004
22.75 1.51 1.29 0.004
23.00 1.52 1.30 0.004
23.25 1.53 1.31 0.004
23.50 1.54 1.31 0.004
23.75 1.54 1.32 0.003
24.00 1.55 1.33 0.003
24.25 1.55 1.33 0.000
24.50 1.55 1.33 0.000
24.75 1.55 1.33 0.000
25.00 1.55 1.33 0.000
25.25 1.55 1.33 0.000
25.50 1.55 1.33 0.000
25.75 1.55 1.33 0.000
26.00 1.55 1.33 0.000
26.25 1.55 1.33 0.000
26.50 1.55 1.33 0.000
26.75 1.55 1.33 0.000
27.00 1.55 1.33 0.000
27.25 1.55 1.33 0.000
27.50 1.55 1.33 0.000
27.75 1.55 1.33 0.000
28.00 1.55 1.33 0.000
28.25 1.55 1.33 0.000
28.50 1.55 1.33 0.000
28.75 1.55 1.33 0.000
29.00 1.55 1.33 0.000
29.25 1.55 1.33 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 1.55 1.33 0.000
29.75 1.55 1.33 0.000
30.00 1.55 1.33 0.000
30.25 1.55 1.33 0.000
30.50 1.55 1.33 0.000
30.75 1.55 1.33 0.000
31.00 1.55 1.33 0.000
31.25 1.55 1.33 0.000
31.50 1.55 1.33 0.000
31.75 1.55 1.33 0.000
32.00 1.55 1.33 0.000
32.25 1.55 1.33 0.000
32.50 1.55 1.33 0.000
32.75 1.55 1.33 0.000
33.00 1.55 1.33 0.000
33.25 1.55 1.33 0.000
33.50 1.55 1.33 0.000
33.75 1.55 1.33 0.000
34.00 1.55 1.33 0.000
34.25 1.55 1.33 0.000
34.50 1.55 1.33 0.000
34.75 1.55 1.33 0.000
35.00 1.55 1.33 0.000
35.25 1.55 1.33 0.000
35.50 1.55 1.33 0.000
35.75 1.55 1.33 0.000
36.00 1.55 1.33 0.000
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Subcatchment 101S: IMPERV

Runoff = 0.018 cfs @ 7.93 hrs, Volume= 0.006 af, Depth= 1.33"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-2y24h ESSSH Rainfall=1.55"

Area (sf) CN Description
2,285 98 Paved parking & roofs

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 101S: IMPERV

Runoff

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
(c

fs
)

0.019

0.018

0.017

0.016

0.015

0.014

0.013

0.012

0.011

0.01

0.009

0.008

0.007

0.006

0.005

0.004

0.003

0.002

0.001

0

Type IA 24-hr 1A-2y24h ESSSH

Rainfall=1.55"

Runoff Area=2,285 sf

Runoff Volume=0.006 af

Runoff Depth=1.33"

Tc=6.0 min

CN=98

0.018 cfs
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Hydrograph for Subcatchment 101S: IMPERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.01 0.00 0.000
0.50 0.02 0.00 0.000
0.75 0.02 0.00 0.000
1.00 0.03 0.00 0.000
1.25 0.04 0.00 0.000
1.50 0.05 0.00 0.000
1.75 0.07 0.00 0.000
2.00 0.08 0.01 0.001
2.25 0.09 0.01 0.001
2.50 0.10 0.01 0.001
2.75 0.11 0.02 0.001
3.00 0.13 0.03 0.001
3.25 0.14 0.03 0.001
3.50 0.15 0.04 0.002
3.75 0.17 0.05 0.002
4.00 0.18 0.06 0.002
4.25 0.19 0.07 0.002
4.50 0.21 0.08 0.002
4.75 0.23 0.09 0.002
5.00 0.24 0.10 0.003
5.25 0.26 0.11 0.003
5.50 0.28 0.13 0.003
5.75 0.30 0.14 0.003
6.00 0.32 0.16 0.004
6.25 0.34 0.18 0.004
6.50 0.37 0.20 0.004
6.75 0.39 0.22 0.004
7.00 0.42 0.24 0.005
7.25 0.44 0.27 0.005
7.50 0.48 0.30 0.007
7.75 0.57 0.38 0.016
8.00 0.66 0.46 0.018
8.25 0.71 0.51 0.010
8.50 0.74 0.55 0.007
8.75 0.78 0.58 0.007
9.00 0.81 0.60 0.006
9.25 0.83 0.63 0.005
9.50 0.85 0.65 0.004
9.75 0.87 0.67 0.004

10.00 0.89 0.69 0.004
10.25 0.91 0.71 0.004
10.50 0.93 0.72 0.004
10.75 0.95 0.74 0.004
11.00 0.97 0.76 0.004
11.25 0.98 0.78 0.003
11.50 1.00 0.79 0.003
11.75 1.01 0.81 0.003
12.00 1.03 0.82 0.003
12.25 1.04 0.83 0.003
12.50 1.06 0.85 0.003
12.75 1.07 0.86 0.003
13.00 1.09 0.87 0.003
13.25 1.10 0.89 0.003
13.50 1.11 0.90 0.003
13.75 1.13 0.92 0.003
14.00 1.14 0.93 0.003
14.25 1.15 0.94 0.003
14.50 1.17 0.95 0.003

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 1.18 0.97 0.003
15.00 1.19 0.98 0.003
15.25 1.20 0.99 0.003
15.50 1.22 1.00 0.003
15.75 1.23 1.01 0.003
16.00 1.24 1.03 0.002
16.25 1.25 1.04 0.002
16.50 1.27 1.05 0.002
16.75 1.28 1.06 0.002
17.00 1.29 1.07 0.002
17.25 1.30 1.08 0.002
17.50 1.31 1.09 0.002
17.75 1.32 1.11 0.002
18.00 1.33 1.12 0.002
18.25 1.34 1.13 0.002
18.50 1.35 1.14 0.002
18.75 1.36 1.15 0.002
19.00 1.37 1.16 0.002
19.25 1.39 1.17 0.002
19.50 1.40 1.18 0.002
19.75 1.40 1.19 0.002
20.00 1.41 1.20 0.002
20.25 1.42 1.21 0.002
20.50 1.43 1.21 0.002
20.75 1.44 1.22 0.002
21.00 1.45 1.23 0.002
21.25 1.46 1.24 0.002
21.50 1.47 1.25 0.002
21.75 1.48 1.26 0.002
22.00 1.49 1.27 0.002
22.25 1.50 1.28 0.002
22.50 1.50 1.28 0.002
22.75 1.51 1.29 0.002
23.00 1.52 1.30 0.002
23.25 1.53 1.31 0.002
23.50 1.54 1.31 0.002
23.75 1.54 1.32 0.002
24.00 1.55 1.33 0.002
24.25 1.55 1.33 0.000
24.50 1.55 1.33 0.000
24.75 1.55 1.33 0.000
25.00 1.55 1.33 0.000
25.25 1.55 1.33 0.000
25.50 1.55 1.33 0.000
25.75 1.55 1.33 0.000
26.00 1.55 1.33 0.000
26.25 1.55 1.33 0.000
26.50 1.55 1.33 0.000
26.75 1.55 1.33 0.000
27.00 1.55 1.33 0.000
27.25 1.55 1.33 0.000
27.50 1.55 1.33 0.000
27.75 1.55 1.33 0.000
28.00 1.55 1.33 0.000
28.25 1.55 1.33 0.000
28.50 1.55 1.33 0.000
28.75 1.55 1.33 0.000
29.00 1.55 1.33 0.000
29.25 1.55 1.33 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 1.55 1.33 0.000
29.75 1.55 1.33 0.000
30.00 1.55 1.33 0.000
30.25 1.55 1.33 0.000
30.50 1.55 1.33 0.000
30.75 1.55 1.33 0.000
31.00 1.55 1.33 0.000
31.25 1.55 1.33 0.000
31.50 1.55 1.33 0.000
31.75 1.55 1.33 0.000
32.00 1.55 1.33 0.000
32.25 1.55 1.33 0.000
32.50 1.55 1.33 0.000
32.75 1.55 1.33 0.000
33.00 1.55 1.33 0.000
33.25 1.55 1.33 0.000
33.50 1.55 1.33 0.000
33.75 1.55 1.33 0.000
34.00 1.55 1.33 0.000
34.25 1.55 1.33 0.000
34.50 1.55 1.33 0.000
34.75 1.55 1.33 0.000
35.00 1.55 1.33 0.000
35.25 1.55 1.33 0.000
35.50 1.55 1.33 0.000
35.75 1.55 1.33 0.000
36.00 1.55 1.33 0.000
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Subcatchment 102S: PERV

Runoff = 0.003 cfs @ 8.04 hrs, Volume= 0.002 af, Depth= 0.31"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-2y24h ESSSH Rainfall=1.55"

Area (sf) CN Description
4,055 80 Open Space Good Condition

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 102S: PERV

Runoff

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
(c

fs
)

0.003

0.003

0.003

0.003

0.002

0.002

0.002

0.002

0.002

0.001

0.001

0.001

0.001

0.001

0.000

0.000

0

Type IA 24-hr 1A-2y24h ESSSH

Rainfall=1.55"

Runoff Area=4,055 sf

Runoff Volume=0.002 af

Runoff Depth=0.31"

Tc=6.0 min

CN=80

0.003 cfs
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Hydrograph for Subcatchment 102S: PERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.01 0.00 0.000
0.50 0.02 0.00 0.000
0.75 0.02 0.00 0.000
1.00 0.03 0.00 0.000
1.25 0.04 0.00 0.000
1.50 0.05 0.00 0.000
1.75 0.07 0.00 0.000
2.00 0.08 0.00 0.000
2.25 0.09 0.00 0.000
2.50 0.10 0.00 0.000
2.75 0.11 0.00 0.000
3.00 0.13 0.00 0.000
3.25 0.14 0.00 0.000
3.50 0.15 0.00 0.000
3.75 0.17 0.00 0.000
4.00 0.18 0.00 0.000
4.25 0.19 0.00 0.000
4.50 0.21 0.00 0.000
4.75 0.23 0.00 0.000
5.00 0.24 0.00 0.000
5.25 0.26 0.00 0.000
5.50 0.28 0.00 0.000
5.75 0.30 0.00 0.000
6.00 0.32 0.00 0.000
6.25 0.34 0.00 0.000
6.50 0.37 0.00 0.000
6.75 0.39 0.00 0.000
7.00 0.42 0.00 0.000
7.25 0.44 0.00 0.000
7.50 0.48 0.00 0.000
7.75 0.57 0.00 0.001
8.00 0.66 0.01 0.003
8.25 0.71 0.02 0.003
8.50 0.74 0.02 0.002
8.75 0.78 0.03 0.002
9.00 0.81 0.03 0.002
9.25 0.83 0.04 0.002
9.50 0.85 0.04 0.002
9.75 0.87 0.05 0.002

10.00 0.89 0.05 0.002
10.25 0.91 0.06 0.002
10.50 0.93 0.06 0.002
10.75 0.95 0.07 0.002
11.00 0.97 0.07 0.002
11.25 0.98 0.08 0.002
11.50 1.00 0.08 0.002
11.75 1.01 0.09 0.002
12.00 1.03 0.09 0.002
12.25 1.04 0.10 0.002
12.50 1.06 0.10 0.002
12.75 1.07 0.11 0.002
13.00 1.09 0.11 0.002
13.25 1.10 0.12 0.002
13.50 1.11 0.12 0.002
13.75 1.13 0.13 0.002
14.00 1.14 0.13 0.002
14.25 1.15 0.14 0.002
14.50 1.17 0.14 0.002

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 1.18 0.15 0.002
15.00 1.19 0.15 0.002
15.25 1.20 0.16 0.002
15.50 1.22 0.16 0.002
15.75 1.23 0.16 0.002
16.00 1.24 0.17 0.002
16.25 1.25 0.17 0.002
16.50 1.27 0.18 0.002
16.75 1.28 0.18 0.002
17.00 1.29 0.19 0.002
17.25 1.30 0.19 0.002
17.50 1.31 0.20 0.002
17.75 1.32 0.20 0.002
18.00 1.33 0.21 0.002
18.25 1.34 0.21 0.002
18.50 1.35 0.22 0.002
18.75 1.36 0.22 0.002
19.00 1.37 0.23 0.002
19.25 1.39 0.23 0.002
19.50 1.40 0.24 0.002
19.75 1.40 0.24 0.002
20.00 1.41 0.24 0.002
20.25 1.42 0.25 0.002
20.50 1.43 0.25 0.002
20.75 1.44 0.26 0.002
21.00 1.45 0.26 0.002
21.25 1.46 0.27 0.002
21.50 1.47 0.27 0.002
21.75 1.48 0.28 0.002
22.00 1.49 0.28 0.002
22.25 1.50 0.28 0.002
22.50 1.50 0.29 0.002
22.75 1.51 0.29 0.001
23.00 1.52 0.30 0.001
23.25 1.53 0.30 0.001
23.50 1.54 0.30 0.001
23.75 1.54 0.31 0.001
24.00 1.55 0.31 0.001
24.25 1.55 0.31 0.000
24.50 1.55 0.31 0.000
24.75 1.55 0.31 0.000
25.00 1.55 0.31 0.000
25.25 1.55 0.31 0.000
25.50 1.55 0.31 0.000
25.75 1.55 0.31 0.000
26.00 1.55 0.31 0.000
26.25 1.55 0.31 0.000
26.50 1.55 0.31 0.000
26.75 1.55 0.31 0.000
27.00 1.55 0.31 0.000
27.25 1.55 0.31 0.000
27.50 1.55 0.31 0.000
27.75 1.55 0.31 0.000
28.00 1.55 0.31 0.000
28.25 1.55 0.31 0.000
28.50 1.55 0.31 0.000
28.75 1.55 0.31 0.000
29.00 1.55 0.31 0.000
29.25 1.55 0.31 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 1.55 0.31 0.000
29.75 1.55 0.31 0.000
30.00 1.55 0.31 0.000
30.25 1.55 0.31 0.000
30.50 1.55 0.31 0.000
30.75 1.55 0.31 0.000
31.00 1.55 0.31 0.000
31.25 1.55 0.31 0.000
31.50 1.55 0.31 0.000
31.75 1.55 0.31 0.000
32.00 1.55 0.31 0.000
32.25 1.55 0.31 0.000
32.50 1.55 0.31 0.000
32.75 1.55 0.31 0.000
33.00 1.55 0.31 0.000
33.25 1.55 0.31 0.000
33.50 1.55 0.31 0.000
33.75 1.55 0.31 0.000
34.00 1.55 0.31 0.000
34.25 1.55 0.31 0.000
34.50 1.55 0.31 0.000
34.75 1.55 0.31 0.000
35.00 1.55 0.31 0.000
35.25 1.55 0.31 0.000
35.50 1.55 0.31 0.000
35.75 1.55 0.31 0.000
36.00 1.55 0.31 0.000
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Subcatchment 103S: IMPERV

Runoff = 0.207 cfs @ 7.93 hrs, Volume= 0.068 af, Depth= 1.33"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-2y24h ESSSH Rainfall=1.55"

Area (sf) CN Description
11,079 98 Roofs
15,536 98 Paved Parking
26,615 98 Weighted Average

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 103S: IMPERV

Runoff

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
(c

fs
)

0.23

0.22

0.21

0.2

0.19

0.18

0.17

0.16

0.15

0.14

0.13

0.12

0.11

0.1

0.09

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01

0

Type IA 24-hr 1A-2y24h ESSSH

Rainfall=1.55"

Runoff Area=26,615 sf

Runoff Volume=0.068 af

Runoff Depth=1.33"

Tc=6.0 min

CN=98

0.207 cfs
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Hydrograph for Subcatchment 103S: IMPERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.01 0.00 0.000
0.50 0.02 0.00 0.000
0.75 0.02 0.00 0.000
1.00 0.03 0.00 0.000
1.25 0.04 0.00 0.000
1.50 0.05 0.00 0.002
1.75 0.07 0.00 0.005
2.00 0.08 0.01 0.007
2.25 0.09 0.01 0.010
2.50 0.10 0.01 0.012
2.75 0.11 0.02 0.013
3.00 0.13 0.03 0.015
3.25 0.14 0.03 0.016
3.50 0.15 0.04 0.018
3.75 0.17 0.05 0.020
4.00 0.18 0.06 0.022
4.25 0.19 0.07 0.024
4.50 0.21 0.08 0.025
4.75 0.23 0.09 0.028
5.00 0.24 0.10 0.030
5.25 0.26 0.11 0.034
5.50 0.28 0.13 0.037
5.75 0.30 0.14 0.038
6.00 0.32 0.16 0.042
6.25 0.34 0.18 0.048
6.50 0.37 0.20 0.051
6.75 0.39 0.22 0.049
7.00 0.42 0.24 0.054
7.25 0.44 0.27 0.064
7.50 0.48 0.30 0.079
7.75 0.57 0.38 0.189
8.00 0.66 0.46 0.204
8.25 0.71 0.51 0.121
8.50 0.74 0.55 0.084
8.75 0.78 0.58 0.077
9.00 0.81 0.60 0.067
9.25 0.83 0.63 0.058
9.50 0.85 0.65 0.052
9.75 0.87 0.67 0.051

10.00 0.89 0.69 0.048
10.25 0.91 0.71 0.045
10.50 0.93 0.72 0.043
10.75 0.95 0.74 0.043
11.00 0.97 0.76 0.042
11.25 0.98 0.78 0.040
11.50 1.00 0.79 0.038
11.75 1.01 0.81 0.036
12.00 1.03 0.82 0.035
12.25 1.04 0.83 0.035
12.50 1.06 0.85 0.036
12.75 1.07 0.86 0.034
13.00 1.09 0.87 0.033
13.25 1.10 0.89 0.034
13.50 1.11 0.90 0.033
13.75 1.13 0.92 0.032
14.00 1.14 0.93 0.031
14.25 1.15 0.94 0.031
14.50 1.17 0.95 0.031

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 1.18 0.97 0.031
15.00 1.19 0.98 0.030
15.25 1.20 0.99 0.030
15.50 1.22 1.00 0.030
15.75 1.23 1.01 0.029
16.00 1.24 1.03 0.029
16.25 1.25 1.04 0.029
16.50 1.27 1.05 0.028
16.75 1.28 1.06 0.028
17.00 1.29 1.07 0.028
17.25 1.30 1.08 0.027
17.50 1.31 1.09 0.027
17.75 1.32 1.11 0.027
18.00 1.33 1.12 0.026
18.25 1.34 1.13 0.026
18.50 1.35 1.14 0.026
18.75 1.36 1.15 0.025
19.00 1.37 1.16 0.025
19.25 1.39 1.17 0.025
19.50 1.40 1.18 0.024
19.75 1.40 1.19 0.024
20.00 1.41 1.20 0.024
20.25 1.42 1.21 0.023
20.50 1.43 1.21 0.023
20.75 1.44 1.22 0.022
21.00 1.45 1.23 0.022
21.25 1.46 1.24 0.022
21.50 1.47 1.25 0.021
21.75 1.48 1.26 0.021
22.00 1.49 1.27 0.021
22.25 1.50 1.28 0.020
22.50 1.50 1.28 0.020
22.75 1.51 1.29 0.020
23.00 1.52 1.30 0.019
23.25 1.53 1.31 0.019
23.50 1.54 1.31 0.019
23.75 1.54 1.32 0.018
24.00 1.55 1.33 0.018
24.25 1.55 1.33 0.002
24.50 1.55 1.33 0.000
24.75 1.55 1.33 0.000
25.00 1.55 1.33 0.000
25.25 1.55 1.33 0.000
25.50 1.55 1.33 0.000
25.75 1.55 1.33 0.000
26.00 1.55 1.33 0.000
26.25 1.55 1.33 0.000
26.50 1.55 1.33 0.000
26.75 1.55 1.33 0.000
27.00 1.55 1.33 0.000
27.25 1.55 1.33 0.000
27.50 1.55 1.33 0.000
27.75 1.55 1.33 0.000
28.00 1.55 1.33 0.000
28.25 1.55 1.33 0.000
28.50 1.55 1.33 0.000
28.75 1.55 1.33 0.000
29.00 1.55 1.33 0.000
29.25 1.55 1.33 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 1.55 1.33 0.000
29.75 1.55 1.33 0.000
30.00 1.55 1.33 0.000
30.25 1.55 1.33 0.000
30.50 1.55 1.33 0.000
30.75 1.55 1.33 0.000
31.00 1.55 1.33 0.000
31.25 1.55 1.33 0.000
31.50 1.55 1.33 0.000
31.75 1.55 1.33 0.000
32.00 1.55 1.33 0.000
32.25 1.55 1.33 0.000
32.50 1.55 1.33 0.000
32.75 1.55 1.33 0.000
33.00 1.55 1.33 0.000
33.25 1.55 1.33 0.000
33.50 1.55 1.33 0.000
33.75 1.55 1.33 0.000
34.00 1.55 1.33 0.000
34.25 1.55 1.33 0.000
34.50 1.55 1.33 0.000
34.75 1.55 1.33 0.000
35.00 1.55 1.33 0.000
35.25 1.55 1.33 0.000
35.50 1.55 1.33 0.000
35.75 1.55 1.33 0.000
36.00 1.55 1.33 0.000
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Subcatchment 104S: PERV

Runoff = 0.008 cfs @ 8.04 hrs, Volume= 0.006 af, Depth= 0.31"

Runoff by SBUH method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Type IA 24-hr 1A-2y24h ESSSH Rainfall=1.55"

Area (sf) CN Description
10,490 80 Open Space Good Condition

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

6.0 Direct Entry,

Subcatchment 104S: PERV

Runoff

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210

F
lo

w
(c

fs
)

0.009

0.008

0.007

0.007

0.006

0.006

0.005

0.005

0.004

0.004

0.003

0.003

0.002

0.002

0.001

0.001

0.000

0

Type IA 24-hr 1A-2y24h ESSSH

Rainfall=1.55"

Runoff Area=10,490 sf

Runoff Volume=0.006 af

Runoff Depth=0.31"

Tc=6.0 min

CN=80

0.008 cfs
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Hydrograph for Subcatchment 104S: PERV

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

0.00 0.00 0.00 0.000
0.25 0.01 0.00 0.000
0.50 0.02 0.00 0.000
0.75 0.02 0.00 0.000
1.00 0.03 0.00 0.000
1.25 0.04 0.00 0.000
1.50 0.05 0.00 0.000
1.75 0.07 0.00 0.000
2.00 0.08 0.00 0.000
2.25 0.09 0.00 0.000
2.50 0.10 0.00 0.000
2.75 0.11 0.00 0.000
3.00 0.13 0.00 0.000
3.25 0.14 0.00 0.000
3.50 0.15 0.00 0.000
3.75 0.17 0.00 0.000
4.00 0.18 0.00 0.000
4.25 0.19 0.00 0.000
4.50 0.21 0.00 0.000
4.75 0.23 0.00 0.000
5.00 0.24 0.00 0.000
5.25 0.26 0.00 0.000
5.50 0.28 0.00 0.000
5.75 0.30 0.00 0.000
6.00 0.32 0.00 0.000
6.25 0.34 0.00 0.000
6.50 0.37 0.00 0.000
6.75 0.39 0.00 0.000
7.00 0.42 0.00 0.000
7.25 0.44 0.00 0.000
7.50 0.48 0.00 0.000
7.75 0.57 0.00 0.002
8.00 0.66 0.01 0.007
8.25 0.71 0.02 0.006
8.50 0.74 0.02 0.005
8.75 0.78 0.03 0.006
9.00 0.81 0.03 0.005
9.25 0.83 0.04 0.005
9.50 0.85 0.04 0.005
9.75 0.87 0.05 0.005

10.00 0.89 0.05 0.005
10.25 0.91 0.06 0.005
10.50 0.93 0.06 0.005
10.75 0.95 0.07 0.005
11.00 0.97 0.07 0.005
11.25 0.98 0.08 0.005
11.50 1.00 0.08 0.005
11.75 1.01 0.09 0.004
12.00 1.03 0.09 0.004
12.25 1.04 0.10 0.005
12.50 1.06 0.10 0.005
12.75 1.07 0.11 0.005
13.00 1.09 0.11 0.005
13.25 1.10 0.12 0.005
13.50 1.11 0.12 0.005
13.75 1.13 0.13 0.005
14.00 1.14 0.13 0.005
14.25 1.15 0.14 0.005
14.50 1.17 0.14 0.005

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

14.75 1.18 0.15 0.005
15.00 1.19 0.15 0.005
15.25 1.20 0.16 0.005
15.50 1.22 0.16 0.005
15.75 1.23 0.16 0.005
16.00 1.24 0.17 0.005
16.25 1.25 0.17 0.005
16.50 1.27 0.18 0.005
16.75 1.28 0.18 0.005
17.00 1.29 0.19 0.005
17.25 1.30 0.19 0.005
17.50 1.31 0.20 0.005
17.75 1.32 0.20 0.005
18.00 1.33 0.21 0.005
18.25 1.34 0.21 0.005
18.50 1.35 0.22 0.005
18.75 1.36 0.22 0.005
19.00 1.37 0.23 0.004
19.25 1.39 0.23 0.004
19.50 1.40 0.24 0.004
19.75 1.40 0.24 0.004
20.00 1.41 0.24 0.004
20.25 1.42 0.25 0.004
20.50 1.43 0.25 0.004
20.75 1.44 0.26 0.004
21.00 1.45 0.26 0.004
21.25 1.46 0.27 0.004
21.50 1.47 0.27 0.004
21.75 1.48 0.28 0.004
22.00 1.49 0.28 0.004
22.25 1.50 0.28 0.004
22.50 1.50 0.29 0.004
22.75 1.51 0.29 0.004
23.00 1.52 0.30 0.004
23.25 1.53 0.30 0.004
23.50 1.54 0.30 0.004
23.75 1.54 0.31 0.004
24.00 1.55 0.31 0.004
24.25 1.55 0.31 0.000
24.50 1.55 0.31 0.000
24.75 1.55 0.31 0.000
25.00 1.55 0.31 0.000
25.25 1.55 0.31 0.000
25.50 1.55 0.31 0.000
25.75 1.55 0.31 0.000
26.00 1.55 0.31 0.000
26.25 1.55 0.31 0.000
26.50 1.55 0.31 0.000
26.75 1.55 0.31 0.000
27.00 1.55 0.31 0.000
27.25 1.55 0.31 0.000
27.50 1.55 0.31 0.000
27.75 1.55 0.31 0.000
28.00 1.55 0.31 0.000
28.25 1.55 0.31 0.000
28.50 1.55 0.31 0.000
28.75 1.55 0.31 0.000
29.00 1.55 0.31 0.000
29.25 1.55 0.31 0.000

Time
(hours)

Precip.
(inches)

Excess
(inches)

Runoff
(cfs)

29.50 1.55 0.31 0.000
29.75 1.55 0.31 0.000
30.00 1.55 0.31 0.000
30.25 1.55 0.31 0.000
30.50 1.55 0.31 0.000
30.75 1.55 0.31 0.000
31.00 1.55 0.31 0.000
31.25 1.55 0.31 0.000
31.50 1.55 0.31 0.000
31.75 1.55 0.31 0.000
32.00 1.55 0.31 0.000
32.25 1.55 0.31 0.000
32.50 1.55 0.31 0.000
32.75 1.55 0.31 0.000
33.00 1.55 0.31 0.000
33.25 1.55 0.31 0.000
33.50 1.55 0.31 0.000
33.75 1.55 0.31 0.000
34.00 1.55 0.31 0.000
34.25 1.55 0.31 0.000
34.50 1.55 0.31 0.000
34.75 1.55 0.31 0.000
35.00 1.55 0.31 0.000
35.25 1.55 0.31 0.000
35.50 1.55 0.31 0.000
35.75 1.55 0.31 0.000
36.00 1.55 0.31 0.000
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Pond 105P: Underground Det

Inflow Area = 0.852 ac, Inflow Depth = 1.04" for 1A-2y24h ESSSH event
Inflow = 0.213 cfs @ 7.95 hrs, Volume= 0.074 af
Outflow = 0.020 cfs @ 24.00 hrs, Volume= 0.045 af, Atten= 91%, Lag= 963.5 min
Primary = 0.020 cfs @ 24.00 hrs, Volume= 0.045 af
Secondary = 0.000 cfs @ 0.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs
Peak Elev= 412.32' @ 24.00 hrs Surf.Area= 0.021 ac Storage= 0.047 af
Plug-Flow detention time= 800.6 min calculated for 0.045 af (60% of inflow)
Center-of-Mass det. time= 570.2 min ( 1,283.1 - 712.9 )

Volume Invert Avail.Storage Storage Description
#1 410.00' 0.003 af 4.50'D x 9.00'H Vertical Cone/Cylinder North
#2 410.00' 0.003 af 4.50'D x 8.10'H Vertical Cone/Cylinder South
#3 409.50' 0.078 af 60.0"D x 58.00'L Horizontal Cylinder x 3

0.085 af Total Available Storage

Device Routing Invert Outlet Devices
#1 Secondary 414.12' 6.0" Horiz. Orifice/Grate Limited to weir flow C= 0.620
#2 Primary 410.00' 0.7" Horiz. Orifice C= 0.620

Primary OutFlow Max=0.020 cfs @ 24.00 hrs HW=412.32' (Free Discharge)
2=Orifice (Orifice Controls 0.020 cfs @ 7.5720 fps)

Secondary OutFlow Max=0.000 cfs @ 0.00 hrs HW=409.50' (Free Discharge)
1=Orifice/Grate ( Controls 0.000 cfs)

Pond 105P: Underground Det

Inflow
Outflow
Primary
Secondary

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210
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w
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0.06

0.04
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0

Inflow Area=0.852 ac

Peak Elev=412.32'

Storage=0.047 af

0.213 cfs

0.020 cfs
0.020 cfs

0.000 cfs
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Pond 105P: Underground Det

Total
Primary
Secondary

Stage-Discharge

Discharge (cfs)
210

E
le

v
a
ti

o
n

(f
e
e
t)

419

418

417

416

415

414

413

412

411

410

Orifice

Orifice/Grate

Pond 105P: Underground Det

Storage

Stage-Area-Storage

Storage (acre-feet)
0.080.0750.070.0650.060.0550.050.0450.040.0350.030.0250.020.0150.010.0050

E
le

v
a
ti

o
n

(f
e
e
t)

419

418

417

416

415

414

413

412

411

410
Vertical Cone/Cylinder North + Vertical Cone/Cylinder South

Horizontal Cylinder
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Hydrograph for Pond 105P: Underground Det

Time
(hours)

Inflow
(cfs)

Storage
(acre-feet)

Elevation
(feet)

Outflow
(cfs)

Primary
(cfs)

Secondary
(cfs)

0.00 0.000 0.000 409.50 0.000 0.000 0.000
1.00 0.000 0.000 409.50 0.000 0.000 0.000
2.00 0.007 0.000 409.56 0.000 0.000 0.000
3.00 0.015 0.001 409.71 0.000 0.000 0.000
4.00 0.022 0.003 409.87 0.000 0.000 0.000
5.00 0.030 0.005 410.05 0.002 0.002 0.000
6.00 0.042 0.007 410.23 0.006 0.006 0.000
7.00 0.054 0.011 410.45 0.009 0.009 0.000
8.00 0.212 0.020 410.96 0.013 0.013 0.000
9.00 0.073 0.028 411.36 0.015 0.015 0.000

10.00 0.053 0.031 411.54 0.016 0.016 0.000
11.00 0.046 0.034 411.67 0.017 0.017 0.000
12.00 0.039 0.036 411.77 0.018 0.018 0.000
13.00 0.038 0.038 411.85 0.018 0.018 0.000
14.00 0.036 0.039 411.93 0.018 0.018 0.000
15.00 0.035 0.041 412.00 0.019 0.019 0.000
16.00 0.034 0.042 412.06 0.019 0.019 0.000
17.00 0.032 0.043 412.12 0.019 0.019 0.000
18.00 0.031 0.044 412.16 0.020 0.020 0.000
19.00 0.029 0.045 412.21 0.020 0.020 0.000
20.00 0.028 0.046 412.24 0.020 0.020 0.000
21.00 0.026 0.046 412.27 0.020 0.020 0.000
22.00 0.025 0.047 412.29 0.020 0.020 0.000
23.00 0.023 0.047 412.31 0.020 0.020 0.000
24.00 0.021 0.047 412.32 0.020 0.020 0.000
25.00 0.000 0.046 412.25 0.020 0.020 0.000
26.00 0.000 0.044 412.17 0.020 0.020 0.000
27.00 0.000 0.043 412.09 0.019 0.019 0.000
28.00 0.000 0.041 412.01 0.019 0.019 0.000
29.00 0.000 0.039 411.94 0.019 0.019 0.000
30.00 0.000 0.038 411.87 0.018 0.018 0.000
31.00 0.000 0.036 411.79 0.018 0.018 0.000
32.00 0.000 0.035 411.72 0.017 0.017 0.000
33.00 0.000 0.034 411.65 0.017 0.017 0.000
34.00 0.000 0.032 411.59 0.017 0.017 0.000
35.00 0.000 0.031 411.52 0.016 0.016 0.000
36.00 0.000 0.029 411.45 0.016 0.016 0.000
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Stage-Discharge for Pond 105P: Underground Det

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

409.50 0.000 0.000 0.000
409.60 0.000 0.000 0.000
409.70 0.000 0.000 0.000
409.80 0.000 0.000 0.000
409.90 0.000 0.000 0.000
410.00 0.000 0.000 0.000
410.10 0.004 0.004 0.000
410.20 0.006 0.006 0.000
410.30 0.007 0.007 0.000
410.40 0.008 0.008 0.000
410.50 0.009 0.009 0.000
410.60 0.010 0.010 0.000
410.70 0.011 0.011 0.000
410.80 0.012 0.012 0.000
410.90 0.013 0.013 0.000
411.00 0.013 0.013 0.000
411.10 0.014 0.014 0.000
411.20 0.015 0.015 0.000
411.30 0.015 0.015 0.000
411.40 0.016 0.016 0.000
411.50 0.016 0.016 0.000
411.60 0.017 0.017 0.000
411.70 0.017 0.017 0.000
411.80 0.018 0.018 0.000
411.90 0.018 0.018 0.000
412.00 0.019 0.019 0.000
412.10 0.019 0.019 0.000
412.20 0.020 0.020 0.000
412.30 0.020 0.020 0.000
412.40 0.021 0.021 0.000
412.50 0.021 0.021 0.000
412.60 0.021 0.021 0.000
412.70 0.022 0.022 0.000
412.80 0.022 0.022 0.000
412.90 0.023 0.023 0.000
413.00 0.023 0.023 0.000
413.10 0.023 0.023 0.000
413.20 0.024 0.024 0.000
413.30 0.024 0.024 0.000
413.40 0.025 0.025 0.000
413.50 0.025 0.025 0.000
413.60 0.025 0.025 0.000
413.70 0.026 0.026 0.000
413.80 0.026 0.026 0.000
413.90 0.026 0.026 0.000
414.00 0.027 0.027 0.000
414.10 0.027 0.027 0.000
414.20 0.143 0.027 0.116
414.30 0.420 0.028 0.392
414.40 0.545 0.028 0.517
414.50 0.630 0.028 0.602
414.60 0.705 0.029 0.677
414.70 0.773 0.029 0.744
414.80 0.835 0.029 0.806
414.90 0.892 0.029 0.863
415.00 0.946 0.030 0.916
415.10 0.997 0.030 0.967
415.20 1.046 0.030 1.015
415.30 1.092 0.031 1.061

Elevation
(feet)

Discharge
(cfs)

Primary
(cfs)

Secondary
(cfs)

415.40 1.136 0.031 1.105
415.50 1.179 0.031 1.148
415.60 1.220 0.031 1.188
415.70 1.260 0.032 1.228
415.80 1.298 0.032 1.266
415.90 1.336 0.032 1.303
416.00 1.372 0.033 1.340
416.10 1.408 0.033 1.375
416.20 1.442 0.033 1.409
416.30 1.476 0.033 1.442
416.40 1.509 0.034 1.475
416.50 1.541 0.034 1.507
416.60 1.573 0.034 1.538
416.70 1.604 0.034 1.569
416.80 1.634 0.035 1.599
416.90 1.664 0.035 1.629
417.00 1.693 0.035 1.658
417.10 1.722 0.035 1.686
417.20 1.750 0.036 1.715
417.30 1.778 0.036 1.742
417.40 1.805 0.036 1.769
417.50 1.832 0.036 1.796
417.60 1.859 0.037 1.822
417.70 1.885 0.037 1.848
417.80 1.911 0.037 1.874
417.90 1.937 0.037 1.899
418.00 1.962 0.038 1.924
418.10 1.987 0.038 1.949
418.20 2.011 0.038 1.973
418.30 2.036 0.038 1.997
418.40 2.060 0.039 2.021
418.50 2.083 0.039 2.045
418.60 2.107 0.039 2.068
418.70 2.130 0.039 2.091
418.80 2.153 0.039 2.113
418.90 2.176 0.040 2.136
419.00 2.198 0.040 2.158
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Stage-Area-Storage for Pond 105P: Underground Det

Elevation
(feet)

Storage
(acre-feet)

409.50 0.000
409.60 0.000
409.70 0.001
409.80 0.002
409.90 0.003
410.00 0.004
410.10 0.005
410.20 0.007
410.30 0.008
410.40 0.010
410.50 0.012
410.60 0.013
410.70 0.015
410.80 0.017
410.90 0.019
411.00 0.021
411.10 0.022
411.20 0.024
411.30 0.026
411.40 0.028
411.50 0.030
411.60 0.032
411.70 0.034
411.80 0.037
411.90 0.039
412.00 0.041
412.10 0.043
412.20 0.045
412.30 0.047
412.40 0.049
412.50 0.051
412.60 0.053
412.70 0.055
412.80 0.057
412.90 0.059
413.00 0.061
413.10 0.063
413.20 0.065
413.30 0.066
413.40 0.068
413.50 0.070
413.60 0.071
413.70 0.073
413.80 0.075
413.90 0.076
414.00 0.077
414.10 0.078
414.20 0.080
414.30 0.081
414.40 0.081
414.50 0.082
414.60 0.082
414.70 0.082
414.80 0.082
414.90 0.082
415.00 0.082
415.10 0.082
415.20 0.082
415.30 0.082

Elevation
(feet)

Storage
(acre-feet)

415.40 0.082
415.50 0.082
415.60 0.083
415.70 0.083
415.80 0.083
415.90 0.083
416.00 0.083
416.10 0.083
416.20 0.083
416.30 0.083
416.40 0.083
416.50 0.083
416.60 0.083
416.70 0.083
416.80 0.083
416.90 0.083
417.00 0.084
417.10 0.084
417.20 0.084
417.30 0.084
417.40 0.084
417.50 0.084
417.60 0.084
417.70 0.084
417.80 0.084
417.90 0.084
418.00 0.084
418.10 0.084
418.20 0.084
418.30 0.084
418.40 0.084
418.50 0.084
418.60 0.085
418.70 0.085
418.80 0.085
418.90 0.085
419.00 0.085
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Link 1L: EXST

Inflow Area = 0.998 ac, Inflow Depth = 0.46" for 1A-2y24h ESSSH event
Inflow = 0.074 cfs @ 8.00 hrs, Volume= 0.038 af
Primary = 0.074 cfs @ 8.00 hrs, Volume= 0.038 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 1L: EXST

Inflow
Primary

Hydrograph

Time (hours)
3635343332313029282726252423222120191817161514131211109876543210
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0.075
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0

Inflow Area=0.998 ac
0.074 cfs

0.074 cfs
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Hydrograph for Link 1L: EXST

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.50 0.000 0.00 0.000
1.00 0.000 0.00 0.000
1.50 0.000 0.00 0.000
2.00 0.001 0.00 0.001
2.50 0.002 0.00 0.002
3.00 0.003 0.00 0.003
3.50 0.003 0.00 0.003
4.00 0.004 0.00 0.004
4.50 0.005 0.00 0.005
5.00 0.006 0.00 0.006
5.50 0.007 0.00 0.007
6.00 0.008 0.00 0.008
6.50 0.010 0.00 0.010
7.00 0.010 0.00 0.010
7.50 0.015 0.00 0.015
8.00 0.074 0.00 0.074
8.50 0.039 0.00 0.039
9.00 0.036 0.00 0.036
9.50 0.030 0.00 0.030

10.00 0.029 0.00 0.029
10.50 0.027 0.00 0.027
11.00 0.027 0.00 0.027
11.50 0.026 0.00 0.026
12.00 0.024 0.00 0.024
12.50 0.026 0.00 0.026
13.00 0.025 0.00 0.025
13.50 0.025 0.00 0.025
14.00 0.024 0.00 0.024
14.50 0.024 0.00 0.024
15.00 0.024 0.00 0.024
15.50 0.024 0.00 0.024
16.00 0.024 0.00 0.024
16.50 0.024 0.00 0.024
17.00 0.024 0.00 0.024
17.50 0.023 0.00 0.023
18.00 0.023 0.00 0.023
18.50 0.023 0.00 0.023
19.00 0.022 0.00 0.022
19.50 0.022 0.00 0.022
20.00 0.021 0.00 0.021
20.50 0.021 0.00 0.021
21.00 0.020 0.00 0.020
21.50 0.020 0.00 0.020
22.00 0.019 0.00 0.019
22.50 0.019 0.00 0.019
23.00 0.018 0.00 0.018
23.50 0.018 0.00 0.018
24.00 0.017 0.00 0.017
24.50 0.000 0.00 0.000
25.00 0.000 0.00 0.000
25.50 0.000 0.00 0.000
26.00 0.000 0.00 0.000
26.50 0.000 0.00 0.000
27.00 0.000 0.00 0.000
27.50 0.000 0.00 0.000
28.00 0.000 0.00 0.000
28.50 0.000 0.00 0.000
29.00 0.000 0.00 0.000

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

29.50 0.000 0.00 0.000
30.00 0.000 0.00 0.000
30.50 0.000 0.00 0.000
31.00 0.000 0.00 0.000
31.50 0.000 0.00 0.000
32.00 0.000 0.00 0.000
32.50 0.000 0.00 0.000
33.00 0.000 0.00 0.000
33.50 0.000 0.00 0.000
34.00 0.000 0.00 0.000
34.50 0.000 0.00 0.000
35.00 0.000 0.00 0.000
35.50 0.000 0.00 0.000
36.00 0.000 0.00 0.000
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Link 2L: PROP

Inflow Area = 0.997 ac, Inflow Depth > 0.63" for 1A-2y24h ESSSH event
Inflow = 0.033 cfs @ 7.99 hrs, Volume= 0.053 af
Primary = 0.033 cfs @ 7.99 hrs, Volume= 0.053 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 0.00-36.00 hrs, dt= 0.05 hrs

Link 2L: PROP

Inflow
Primary

Hydrograph

Time (hours)
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Inflow Area=0.997 ac
0.033 cfs

0.033 cfs
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Hydrograph for Link 2L: PROP

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

0.00 0.000 0.00 0.000
0.50 0.000 0.00 0.000
1.00 0.000 0.00 0.000
1.50 0.000 0.00 0.000
2.00 0.001 0.00 0.001
2.50 0.001 0.00 0.001
3.00 0.001 0.00 0.001
3.50 0.002 0.00 0.002
4.00 0.002 0.00 0.002
4.50 0.002 0.00 0.002
5.00 0.005 0.00 0.005
5.50 0.008 0.00 0.008
6.00 0.010 0.00 0.010
6.50 0.012 0.00 0.012
7.00 0.014 0.00 0.014
7.50 0.017 0.00 0.017
8.00 0.033 0.00 0.033
8.50 0.024 0.00 0.024
9.00 0.023 0.00 0.023
9.50 0.022 0.00 0.022

10.00 0.023 0.00 0.023
10.50 0.022 0.00 0.022
11.00 0.023 0.00 0.023
11.50 0.023 0.00 0.023
12.00 0.022 0.00 0.022
12.50 0.023 0.00 0.023
13.00 0.023 0.00 0.023
13.50 0.023 0.00 0.023
14.00 0.023 0.00 0.023
14.50 0.023 0.00 0.023
15.00 0.023 0.00 0.023
15.50 0.023 0.00 0.023
16.00 0.023 0.00 0.023
16.50 0.023 0.00 0.023
17.00 0.024 0.00 0.024
17.50 0.024 0.00 0.024
18.00 0.024 0.00 0.024
18.50 0.024 0.00 0.024
19.00 0.024 0.00 0.024
19.50 0.024 0.00 0.024
20.00 0.024 0.00 0.024
20.50 0.024 0.00 0.024
21.00 0.024 0.00 0.024
21.50 0.024 0.00 0.024
22.00 0.023 0.00 0.023
22.50 0.023 0.00 0.023
23.00 0.023 0.00 0.023
23.50 0.023 0.00 0.023
24.00 0.023 0.00 0.023
24.50 0.020 0.00 0.020
25.00 0.020 0.00 0.020
25.50 0.020 0.00 0.020
26.00 0.020 0.00 0.020
26.50 0.019 0.00 0.019
27.00 0.019 0.00 0.019
27.50 0.019 0.00 0.019
28.00 0.019 0.00 0.019
28.50 0.019 0.00 0.019
29.00 0.019 0.00 0.019

Time
(hours)

Inflow
(cfs)

Elevation
(feet)

Primary
(cfs)

29.50 0.018 0.00 0.018
30.00 0.018 0.00 0.018
30.50 0.018 0.00 0.018
31.00 0.018 0.00 0.018
31.50 0.018 0.00 0.018
32.00 0.017 0.00 0.017
32.50 0.017 0.00 0.017
33.00 0.017 0.00 0.017
33.50 0.017 0.00 0.017
34.00 0.017 0.00 0.017
34.50 0.017 0.00 0.017
35.00 0.016 0.00 0.016
35.50 0.016 0.00 0.016
36.00 0.016 0.00 0.016
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Isaac Thomas

From: Peter Apostol

Sent: Wednesday, October 26, 2016 1:08 PM

To: Isaac Thomas

Cc: Max Berde

Subject: FW: Vesting for Projects

Peter Apostol, P.E.
Principal
peter@coterraengineering.com

coterra
ENGINEERING PLLC

321 3rd Avenue South, Suite 406
Seattle, Washington 98104
206.596.7115
coterraengineering.com

By using any embedded electronic file(s) contained herewith, the recipient assumes all risks associated with their use and, to the fullest extent permitted by law, to hold
harmless and indemnify Coterra Engineering PLLC and Coterra Engineering PLLC’s professional associates and consultants from and against all claims, liabilities,
losses, and expenses including attorney fees, arising out of or resulting therefrom.

From: Jane Zimmerman [mailto:JZimmerman@everettwa.gov]
Sent: Friday, October 14, 2016 6:40 AM
To: Peter Apostol <peter@coterraengineering.com>
Cc: Heather Griffin <HGriffin@everettwa.gov>; Jim Miller <JMiller@everettwa.gov>; Paul McKee
<PMckee@everettwa.gov>; Bill Singer <BSinger@eworks.org>; Christina Congdon <CCongdon@eworks.org>
Subject: RE: Vesting for Projects

Hi Peter –

For this project, I would propose to consider the off-site right-of-way work as a separate project, with its own thresholds
and stormwater management requirements.

Jane

Jane Zimmerman, Sr. Engineer
City of Everett Public Works Department
phone: 425-257-8885 fax: 425-257-8882
e-mail: jzimmerman@everettwa.gov

From: Peter Apostol [mailto:peter@coterraengineering.com]
Sent: Wednesday, October 12, 2016 6:03 PM
To: Jane Zimmerman
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Cc: Heather Griffin; Jim Miller; Paul McKee; Bill Singer; Christina Congdon
Subject: RE: Vesting for Projects

Jane,

Thanks for the information. Talking with Bill, the project Architect, our goal will be to submit before the end of the year
to get vested and try to maintain the clearing under an acre.

In talking with Bill, he indicated you would NOT include the off-site (Right-of-Way) work as part of that one acre
threshold. Please confirm.

Also, would the off-site half street improvements along Berkshire (curb, gutter, sidewalk) be considered a separate
threshold discharge area? Or would you consider this a part of the same threshold area and thus will have to address
flow control and stormwater quality as well as on-site stormwater management?

Thanks.

Peter Apostol, P.E.
Principal
peter@coterraengineering.com

coterra
ENGINEERING PLLC

321 3rd Avenue South, Suite 406
Seattle, Washington 98104
206.596.7115
coterraengineering.com

By using any embedded electronic file(s) contained herewith, the recipient assumes all risks associated with their use and, to the fullest extent permitted by law, to hold
harmless and indemnify Coterra Engineering PLLC and Coterra Engineering PLLC’s professional associates and consultants from and against all claims, liabilities,
losses, and expenses including attorney fees, arising out of or resulting therefrom.

From: Jane Zimmerman [mailto:JZimmerman@everettwa.gov]
Sent: Monday, October 10, 2016 10:06 AM
To: Peter Apostol <peter@coterraengineering.com>
Cc: Heather Griffin <HGriffin@everettwa.gov>; Jim Miller <JMiller@everettwa.gov>; Paul McKee
<PMckee@everettwa.gov>
Subject: RE: Vesting for Projects

Hi Peter –

At this time, the Revised Code of Washington (RCW) addresses three specific points in time when vesting occurs for
development regulations, and the submittal of a complete application for a division of land is one of those times. So are
formal development agreements, such as exists on the City’s Riverfront projects, and the submittal of a complete
building permit application. In addition, the City previously determined that a complete stormwater site plan (e.g.,
drainage report) was required as part of the project’s land use application – in order to show that the project could
actually meet the current City stormwater management requirements – before granting the project a “vested” status
with respect to stormwater standards.

I’m attaching PDI #09-02 to this message for your reference. Although the policy hasn’t been updated to address the
City’s upcoming revision of our stormwater management requirements, I’m assuming the underlying argument that
requires the submittal of a complete stormwater site plan for vesting will be retained. At least that’s how I read the
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RCWs, case law, and Planning Director Interpretation (PDI) #09-02 – and I haven’t heard anything internally to oppose
my read of the situation. In that situation, as long as there was a short plat approval still in effect, your project would be
vested under the City’s 2010 stormwater management requirements.

However, there’s a case before the State Supreme Court that could change how the City has looked at this issue in the
past. It’s Case No. 92805-3, which is on their fall docket, and which involves vesting issues for stormwater
standards… Regardless of the outcome of the court case, however, the City’s new stormwater management
requirements won’t be effective until January 1, 2017. That means you’ll have until 12/31/2916 to submit a complete
land use application to the Planning Department before the new stormwater management standards would apply to
your project.

If you have any more questions, please feel free to contact me.

Thank you,
Jane

Jane Zimmerman, Sr. Engineer
City of Everett Public Works Department
phone: 425-257-8885 fax: 425-257-8882
e-mail: jzimmerman@everettwa.gov

From: Peter Apostol [mailto:peter@coterraengineering.com]
Sent: Tuesday, October 04, 2016 4:27 PM
To: Jane Zimmerman
Subject: Vesting for Projects

Hi Jane,

I’m reviewing the requirements for the project located at Berkshire Drive next to the reservoir for CHS’s Safe Streets
Housing Project. I understand the project requires a shortplat and was wondering what are the requirements for vesting
under the current stormwater code and when would we be required to design to the new stormwater code.

Peter Apostol, P.E.
Principal
peter@coterraengineering.com

coterra
ENGINEERING PLLC

321 3rd Avenue South, Suite 406
Seattle, Washington 98104
206.596.7115
coterraengineering.com

By using any embedded electronic file(s) contained herewith, the recipient assumes all risks associated with their use and, to the fullest extent permitted by law, to hold
harmless and indemnify Coterra Engineering PLLC and Coterra Engineering PLLC’s professional associates and consultants from and against all claims, liabilities,
losses, and expenses including attorney fees, arising out of or resulting therefrom.
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4.6 Maintenance Standards for Drainage Facilities and Catch Basins

4.6.1 Purpose

The purpose of this chapter is to set forth maintenance standards for different components of
drainage facilities and catch basins. These standards match specific facility components and
features with approved uniform maintenance procedures.

The facility-specific maintenance standards contained in this section are intended to be
conditions for determining if maintenance actions are required, as identified through inspection.
The following definitions apply to maintenance described in this chapter.

"Drainage facility" means a catch basin or stormwater flow control or treatment facility
described in Table 5.3 of this chapter.

actions. The maintenance standards are not intended to be measures of a facility's required
condition at all times between inspections. In other words, if these conditions are exceeded at
any time between inspections and/or maintenance, this does not automatically constitute a
violation of these standards.

4.6.2 Applicability

This chapter applies to drainage facilities identified in Table 5.3 of this chapter that are owned or
operated by Snohomish County, catch basins owned or operated by the County, and such
drainage facilities and catch basins owned by other entities.

4.6.3 Enforcement

Chapter 7.54 Snohomish County Code (SCC) requires any owner or operator of a drainage
facility described in this chapter to maintain the facility in accordance with the standards set
forth in this chapter.

4.6.4 Tracking Maintenance and Repair Costs

Chapter 7.54 Snohomish County Code (SCC) requires property owners to keep records of their
maintenance actions for their drainage facilities. In addition, Snohomish County requests that
owners and operators of drainage facilities track the cost of maintenance and repairs and provide
these costs to the County. The request for cost information is not a regulatory requirement. The
information will be used by the County to estimate general maintenance and repair cost
information and to provide that information to members of the public who may need to perform
such work and estimate costs. The County does not intend to provide cost information that can
be traced to a specific facility.
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4.6.5 Drainage Facility Maintenance Schedule

A) Maintenance actions to be completed within thirty days of the date of notice

1) When a County-initiated inspection of a flow control structure finds that the hydraulic
function of the structure is significantly impaired, the owner or operator shall have thirty days
from the date of the notice issued by the County in which to complete maintenance actions
required by the notice.

2) If, after thirty days, the required maintenance actions have not been completed, the owner or
operator will be in violation of County code and will be subject to enforcement action by the
County. In such cases, the County may, at its option, perform the necessary maintenance
actions, in which case the owner or operator will be charged for all costs the County incurs for
performing these maintenance actions.

B) Maintenance actions to be completed within one year of the date of notice

1) In addition to the requirements of section 4.6.5A, when a County-initiated inspection of a
drainage facility identifies one or more conditions for any component listed in Table 5.3 for
which maintenance is needed, and for which the necessary maintenance actions are estimated to
cost less than $25,000, the owner or operator has one year from the date of the notice issued by
the County in which to complete maintenance actions required by the notice. If maintenance of a
flow control structure is required under section 4.6.5A, the cost of those maintenance actions
shall be considered part of the total maintenance cost for the entire drainage facility.

2) The owner or operator is responsible for obtaining all required permits and permissions
before starting work.

3) If, after one year from the date of the notice, the required maintenance actions have not been
completed, the owner or operator will be subject to enforcement action by the County. In such
cases, the County may, at its option, perform the necessary maintenance actions, in which case
the owner or operator will be charged for all costs the County incurs for performing these
maintenance actions.

4) With the exception of work described in 4.6.5A and 4.6.5D, maintenance actions may not be
allowed the period from October 1 to April 30 in order to ensure that downstream property and
stream corridors will not be subject to flooding, habitat degradation, or pollutant contamination
as a result of these actions.

5) Depending on the scope of work and seasonal conditions, the County reserves the right to
require the owner or operator to complete necessary maintenance actions in the first year during
the period from May 1 to September 30.

C) Maintenance actions to be completed within two years of the date of notice

1) In addition to the requirements of section 4.6.5A, when a County-initiated inspection of a
drainage facility identifies one or more conditions for any component listed in Table 5.3 for
which maintenance is needed, and for which the necessary maintenance actions are estimated to
cost $25,000 or more, the owner or operator has two years from the date of the notice issued by
the County in which to complete maintenance actions required by the notice as well as any other
actions needed to produce the expected results in Table 5.3. If maintenance of a flow control
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structure is required under section 4.6.5A, the cost of those maintenance actions shall considered
part of the total maintenance cost for the entire drainage facility.

2) The owner or operator shall be responsible for acquiring all needed permits and permissions
before commencing work.

3) If, after two years from the date of the notice, the required maintenance actions have not
been completed, the owner or operator will be subject to enforcement action by the County. In
such cases, the County may, at its option, perform the necessary maintenance actions, in which
case the owner or operator will be charged for all costs the County incurs for performing these
maintenance actions.

4) With the exception of work described in 4.6.5A and 4.6.5D, maintenance actions may not be
allowed the period from October 1 to April 30 in order to ensure that downstream property and
stream corridors will not be subject to flooding, habitat degradation, or pollutant contamination
as a result of these actions.

5) Depending on the scope of work and seasonal conditions, the County reserves the right to
require the owner or operator to complete necessary maintenance actions in the first year during
the period from May 1 to September 30.

6) In order for the owner or operator of the drainage facility to receive two (2) years to perform
the necessary maintenance actions, he/she must provide the County with a good faith estimate or
bid for the total cost of these maintenance actions no later than the 60th day after the date of the
notice.

D) Emergency orders

1) In addition to any requirements described above, and in accordance with the provisions of
Chapter 30.85 SCC, if the County determines that a condition exists at a drainage facility that
endangers public or private property, creates an immediate hazard, creates a violation of critical
areas provisions or surface water protection, or threatens the health and safety of the occupants
of any premises or members of the public, the County may issue an emergency order. Upon
issuance of an emergency order, the owner or operator of the drainage facility shall remedy the
condition immediately.

4.6.6 Maintenance Standards

Maintenance standards are set forth in Table 5.3.
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No. 3 Underground Detention Pipes/Tanks

Maintenance
Component

Defect Conditions When Maintenance is Needed Results Expected When
Maintenance is
Performed

Storage Area Plugged Air Vents One-half of the cross section of a vent is blocked
at any point or the vent is damaged.

Vents open and
functioning.

Debris and Sediment The average sediment depth measured at
multiple locations exceeds 10% of the detention
pipe diameter (or the depth of the storage area)
or the sediment depth measured at any single
point exceeds 15% of the pipe diameter.

(Example: The sediment depth in a 60-inch
diameter detention pipe is measured at three
locations. The sediment would need to be
removed if the average depth of the three
measurements is at least 6 inches or if the depth
of any single measurement is at least 9 inches.

All sediment, debris,
and organic matter
removed from storage
area.

Joints Between
Tank/Pipe Section

Any openings or voids at section joint allowing
material to seep into or water to leak out of
facility.

Note: This may need an engineering analysis to
assess the structural stability.

All joints between
tank/pipe sections are
sealed.

Tank or Pipe Bent Out
of Shape

Any part of tank/pipe is bent out of shape more
than 10% of its design shape.

Note: This may need an engineering analysis to
assess the structural stability.

Tank/pipe section is
repaired or replaced to
design.

Tank/Pipe Material Any visible holes or cracks wider than a quarter
of an inch or evidence of material seeping into or
water leaking out of pipe wall, or qualified
maintenance or inspection personnel determine
that tank/pipe is not structurally sound.

Tank/pipe is repaired or
replaced to design
specifications and is
structurally sound.

Access Hole Cover Not in Place Cover is missing or only partially in place. Any
open manhole requires maintenance.

Manhole is closed.

Locking Mechanism
Not Working

Locking mechanism cannot be opened or lock
bolts cannot be removed by one maintenance
person with proper hand tools.

Mechanism or lock
bolts open with proper
hand tools.

Cover Difficult to
Remove

One maintenance person cannot remove lid after
applying normal lifting pressure with proper
hand tools. Intent is to keep cover from sealing
off access to maintenance.

Cover can be removed
and reinstalled by one
maintenance person
with proper hand tools.

Ladder Rungs Unsafe Ladder is unsafe due to missing rungs,
cracked/broken rungs, misalignment, rungs not
securely attached to structure wall, rust, or
cracks.

Ladder meets design
standards and allows
maintenance person
safe access.

Catch Basins
(No. 5) (No. 5).

Standpipe,
Cleanout Gate,
Orifice Plate

Obstructions, Damaged,
or Missing Structure/Flow
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No. 4 Control Structure/Flow Restrictors

Maintenance
Component

Defect Condition When Maintenance is Needed Results Expected
When Maintenance is
Performed

Standpipe Obstructions Any material blocking (or having the potential of
blocking) the pipe overflow.

Pipe is free of all
obstructions and works
as designed.

Structural Damage Structure is not securely attached to manhole
wall.

Structure is securely
attached to wall and
outlet pipe.

Structure is not in upright position (allow up to
10% from plumb).

Structure is in correct
position.

Connections to outlet pipe are not watertight and
show signs of rust.

Connections to outlet
pipe are water tight;
structure repaired or
replaced and works as
designed.

Any holes other than designed holes in the
structure.

Structure has no holes
other than designed
holes.

Cleanout Gate Damaged or Missing Cleanout gate is not watertight or is missing. Gate is watertight and
works as designed.

Gate cannot be moved up and down by one
maintenance person.

Gate moves up and
down easily and is
watertight.

Chain/rod leading to gate is missing or damaged. Chain is in place and
works as designed.

Gate is rusted over 50% of its surface area. Gate is repaired or
replaced to meet design
standards.

Orifice Plate Damaged or Missing Control device is not working properly due to
missing, out of place, or bent orifice plate.

Plate is in place and
works as designed.

Obstructions Any trash, debris, sediment, or vegetation
blocking the plate.

Plate is free of all
obstructions and works
as designed.

Overflow Pipe Obstructions Any trash or debris blocking (or having the
potential of blocking) the overflow pipe.

Pipe is free of all
obstructions and works
as designed.

Access Hole Cover Not in Place Cover is missing or only partially in place. Any
open manhole requires maintenance.

Manhole is closed.

Locking Mechanism
Not Working

Locking mechanism cannot be opened or lock
bolts cannot be removed by one maintenance
person with proper hand tools.

Mechanism or lock
bolts open with proper
hand tools.

Cover Difficult to
Remove

One maintenance person cannot remove lid after
applying normal lifting pressure with proper
hand tools. Intent is to keep cover from sealing
off access to maintenance.

Cover can be removed
and reinstalled by one
maintenance person
with proper hand tools.

Ladder Rungs Unsafe Ladder is unsafe due to missing rungs,
cracked/broken rungs, misalignment, rungs not
securely attached to structure wall, rust, or
cracks.

Ladder meets design
standards and allows
maintenance person
safe access.
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No. 4 Control Structure/Flow Restrictors

Maintenance
Component

Defect Condition When Maintenance is Needed Results Expected
When Maintenance is
Performed

Catch Basin
(No. 5). (No. 5).

Sediment & Debris Sediment, trash, vegetation, and/or other debris
material exceeds 25% of the catch basin sump
depth or is 1 foot below the orifice plate.

Control structure
orifice is not blocked.
All sediment and debris
removed.
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No. 5 Catch Basins

Maintenance
Component

Defect Conditions When Maintenance is Needed Results Expected When
Maintenance is performed

General Sediment &
Debris

Sediment, trash, and/or other debris material is
located immediately in front of the catch basin
opening or is blocking inletting capacity of the
basin by more than 10%.

No sediment or debris is
located immediately in front
of catch basin or on grate
opening.

Sediment, trash, and/or other debris material
(located in the catch basin) exceeds 60 percent of
the sump depth as measured from the bottom of
basin to invert of the lowest pipe into or out of the
basin, but in no case less than a minimum of six
inches clearance from the debris surface to the
invert of the lowest pipe.

No sediment or debris is in
the catch basin.

Sediment, trash, and/or other debris material
located in any inlet or outlet pipe is blocking more
than 1/3 of its height.

Inlet and outlet pipes are free
of sediment and debris.

Dead animals or vegetation that impair catch basin
function or that could generate odors that could
cause complaints or dangerous gases (e.g.,
methane).

No dead animals or
vegetation are present within
the catch basin.

Structure
Damage to
Frame and/or
Top Slab

Top slab has holes larger than 2 square inches or
cracks wider than 1/4 inch

(Intent is to make sure no material is seeping into
the catch basin).

Top slab is free of holes and
cracks.

No water and/or soil is
seeping into the catch basin

Frame not sitting flush on top slab, i.e., separation
of more than 3/4 inch of the frame from the top
slab. Frame not securely attached

Frame is sitting flush on the
riser rings or top slab and
firmly attached.

Fractures or
Cracks in Basin
Walls/ Bottom

Cracks wider than 1/2 inch or evidence of soil
particles entering the structure through the cracks,
or qualified maintenance or inspection personnel
determine that the vault is not structurally sound.

Catch basin is replaced or
repaired to design standards.

Grout fillet has separated or cracked wider than
1/2 inch and longer than 1 foot at the joint of any
inlet/outlet pipe or any evidence of soil particles
entering catch basin through cracks.

Pipe is regrouted and secure
at basin wall.

Settlement/
Misalignment

Settlement of misalignment of the catch basin
causes a safety, function, or design problem.

Catch basin is replaced or
repaired to design standards.

Contaminants
and Pollution

Any evidence of oil, gasoline, contaminants or
other pollutants

Note: Coordinate removal/cleanup with local
and/or state water quality response agency.

Contaminants or pollutants
are removed.

Access Hole Cover Cover Not in
Place

Cover is missing or only partially in place. Any
open catch basin requires maintenance.

Catch basin cover is fully in
place

Locking
Mechanism Not
Working

Locking mechanism cannot be opened or lock
bolts cannot be removed by one maintenance
person with proper hand tools.

Mechanism or lock bolts
open with proper hand tools.

Cover Difficult
to Remove

One maintenance person cannot remove lid after
applying normal lifting pressure with proper hand
tools. Intent is keep cover from sealing off access
to maintenance.

Cover can be removed and
reinstalled by one
maintenance person with
proper hand tools.
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No. 5 Catch Basins

Maintenance
Component

Defect Conditions When Maintenance is Needed Results Expected When
Maintenance is performed

Ladder Ladder Rungs
Unsafe

Ladder is unsafe due to missing rungs,
cracked/broken rungs, rungs not securely attached
to basin wall, misalignment, rust, cracks, or sharp
edges.

Ladder meets design
standards and allows
maintenance person safe
access.

Metal Grates
(If Applicable)

Trash and
Debris

Trash and debris that is blocking more than 20%
of grate surface inletting capacity.

Grate free of trash and
debris.

Damaged or
Missing.

Grate missing or broken member(s) of the grate. Grate is in place and meets
design standards.

No. 6 Debris Barriers (e.g., Trash Racks)

Maintenance
Components

Defect Condition When Maintenance is Needed Results Expected When
Maintenance is Performed

General Trash and
Debris

Trash or debris that is plugging more than
20% of the openings in the barrier.

Barrier cleared to design flow
capacity.

Metal Damaged/
Missing Bars.

Bars are bent out of shape more than 3
inches.

Bars in place with no bends more
than 3/4 inch.

Bars are missing or entire barrier missing. Bars in place according to design.

Bars are loose and rust is causing 50%
deterioration to any part of barrier.

Barrier replaced or repaired to design
standards.

Inlet/Outlet
Pipe

Debris barrier missing or not attached to pipe Barrier firmly attached to pipe
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No. 18 Catchbasin Inserts

Maintenance
Component

Defect Conditions When Maintenance is Needed Results Expected When
Maintenance is Performed

General Sediment
Accumulation

When sediment forms a cap over the insert
media of the insert and/or unit.

No sediment cap on the insert
media and its unit.

Trash and Debris
Accumulation

Trash and debris accumulates on insert unit
creating a blockage/restriction.

Trash and debris removed from
insert unit. Runoff freely flows
into catch basin.

Media Insert Not
Removing Oil

Effluent water from media insert has a visible
sheen.

Effluent water from media insert
is free of oils and has no visible
sheen.

Media Insert
Water Saturated

Catch basin insert is saturated with water and
no longer has the capacity to absorb.

Remove and replace media insert

Media Insert-Oil
Saturated

Media oil saturated due to petroleum spill
that drains into catch basin.

Remove and replace media insert.

Media Insert Use
Beyond Normal
Product Life

Media has been used beyond the typical
average life of media insert product.

Remove and replace media at
regular intervals, depending on
insert product.
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No. 21 Bioretention Facilities

Component Defect Condition When Maintenance is
Needed

Maintenance Action and Expected
Results

Inlet Energy
dissipaters are
damaged

Visible soil, missing rock, or other
evidence of damage

Replace or rebuild energy dissipaters to
design specifications

Inlet is blocked Flow into bioretention bed is impeded Remove blockage to restore flow

Bioretention bed /
plants

Sediment
accumulation

Sediment depth exceeds 1 inch Remove sediment to restore permeability

Trash or debris
accumulation

Trash or debris are accumulated on bed Remove trash and debris

Excessive
drawdown time

Drawdown time > 48 hours Remove and replace mulch or
bioretention soil mix to restore
permeability, and/or clean underdrain

Uneven ponding Water does not pond evenly on bed Remove, replace, or reposition mulch to
restore even ponding

Bioretention
plants

Bioretention plants are missing,
diseased, or dead

Replace plants with healthy bioretention
plants selected per the planting plan

Weeds or
invasive plants

Weeds or invasive plants growing in
bioretention facility

Remove weeds and invasive plants,
replace with bioretention plants or cover
affected areas with mulch, as appropriate

Mulch is
inadequate

Mulch is missing Replace mulch to maintain 2-3 inch depth
in mulched areas of bioretention system

Bed compaction Bed is compacted due to foot or
vehicle traffic or other reason

Loosen compacted bed material, or
replace as needed, to restore permeability

Sidewalls, check
dams, weirs

Visible damage
or erosion

Sidewalls, check dams, or weirs have
visible erosion or other structural
damage

Repair to bring into conformance with
facility design

Flow over check
dams or weirs is
blocked

Flow is blocked so that design ponding
depth is exceeded

Clear blockage to restore design ponding
depth

Flow around
check dams or
weirs

Flow is going around check dams or
weirs so that design ponding depth is
not attained

Repair check dams, weirs, and sidewalls
to restore design ponding depth

Grade board or
weir top not
level

Uneven flow over check dams or weirs
so that design ponding depth is not
attained

Repair check dams and weirs to restore
design ponding depth

Overflow Energy
dissipaters are
damaged

Visible soil, missing rock, or other
evidence of damage

Replace or rebuild energy dissipaters to
design specifications

Overflow is
blocked

Flow is blocked so that standing pool
depth is above design depth

Clear overflow structure to restore design
ponding depth

Underdrain system Underdrain is
blocked or
damaged

Flow does not pass as designed
through underdrain system

Clean or repair underdrain system to
restore design flow capacity
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No. 21 - Conveyance Storm Pipes
Drainage System
Feature

Potential
Defect

Conditions When Maintenance Is
Needed

Results Expected When Maintenance
Is Performed Or Not Needed

General Obstructions,
Including Roots

Root enters or deforms pipe, reducing
flow.

Use mechanical methods to remove root
if possible. Use of chemicals to remove
roots shall be done in accordance with
applicable regulations. If necessary,
remove the vegetation over the line.

Pipe Dented or
Broken

Inlet/outlet piping damaged or broken
and in need of repair.

Pipe repaired and/or replaced.

Pipe Rusted or
Deteriorated

Any part of the piping that is crushed
or deformed more than 20% or any
other failure to the piping.

Pipe repaired and/or replaced.

Sediment &
Debris

Sediment depth is greater than 20% of
pipe diameter.

Install upstream debris traps (where
applicable) then clean pipe and remove
material.

Debris barrier or
Trash Rack
Missing

A debris barrier or trash rack that had
been installed on the end of a drainage
pipe is missing

Debris barrier or trash rack is replaced.

Joint/Seal
Problems

The joint between pipe sections is
separated and/or the seal at the joint is
cracked or broken.

The joint and/or seal is repaired so that
joint is not separated and is properly
sealed.
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No. 22 - Facility Discharge Points
Drainage System
Feature

Potential
Defect

Conditions When Maintenance Is
Needed

Results Expected When Maintenance
Is Performed Or Not Needed

Monitoring Inspection of
Discharge Water
for Obvious
Signs of Poor
Water Quality.

Sheen, obvious oil or other
contaminants present.

Identify and eliminate pollution source
AND report discharge to Snohomish
County Surface Water Management
Division.

Effluent discharge from facility should be
clear.

Receiving Area
Saturated

Water in receiving area is causing
substrate to become saturated and
unstable.

Receiving area sound.

General Rock Pad -
Missing or
Moved Rock

Only one layer of rock exists above
native soil in area five square feet or
larger, or any exposure of native soil
where pad was originally installed.

Rock pad replaced to design standards.

Rock Pad -
Erosion

Soil erosion in or adjacent to rock pad. Rock pad replaced to design standards.

Obstructions,
Including Roots

Roots or debris enters pipe or deforms
pipe, reducing flow

Use mechanical methods to remove root
if possible. Use of chemicals to remove
roots shall be done in accordance with
applicable regulations. If necessary,
remove the vegetation over the line

Pipe Rusted or
Deteriorated

Any part of the pipe that is broken,
crushed or deformed more than 20% or
any other failure to the piping

Pipe repaired or replaced.
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Construction Stormwater Pollution Prevention Plan
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“I hereby certify that this Drainage and Temporary Erosion Control Plan for
Everett Safe Streets Supportive Housing has been prepared by me or under my

supervision and meets minimum standards of City of Everett and normal
standards of engineering practice. I hereby acknowledge and agree that the

jurisdiction does not and will not assume liability for the sufficiency, suitability, or
performance of drainage facilities designed by me.”
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I.P rojectDescription
The site for the future Catholic Housing Services’ (CHS) Everett Safe Streets Supportive Housing (ESSSH)

is located at 6107 Berkshire Drive, Everett, Washington 98203, Township 28 N, and Range 5 E, at

approximately 47.9415 degrees North latitude, and 122.2165 degrees West longitude.

Multi-family housing is proposed in addition to parking, site and utility improvements within less than

one (1) acre (42,725 square feet) of disturbance. In addition to the site improvements, off-site right-of-

way (ROW) improvements will include new curb, gutter, sidewalk, a small rockery and associated

drainage improvements for Berkshire Drive along the project frontage.

The property size is 53,575 sf, of which the proposed four (4) story, multi-family residential, 70-unit

building will occupy an approximately 11,000 sf footprint. Proposed Parking for 21 vehicles will replace

approximately 6,100 sf of existing pavement. An additional 11,700 sf of other impervious areas will be

constructed as parking and sidewalks. The project follows the requirements set forth by the City of

Everett (COE) in the Stormwater Management Manual of 2010.

II.ErosionControlS pecialist
The project has not been bid and no contractor has been selected to perform the work. A Certified

Erosion and Sediment Control Lead will be required to be identified prior to the start of construction.

III.ExistingConditions
The ESSSH project site is currently partially occupied by an existing fire training facility that is situated in

the middle of a large tarmac. A gravel lined area also resides adjacent to and west of the tarmac.

Topographic relief, one (1)-ft contours, and other data was obtained through a land survey performed

by Alpha Subdivision Pro’s Inc. Land Surveying and Planning in October 2016 (Appendix B). Two (2)-ft

contours for offsite areas surrounding the site, along with utility and building locations were obtained

from the COE geographical information systems (GIS) department October 27, 2016.

Stormwater runoff west of the tarmac sheet flows to the west and down the steep slope where it is

collected by a series of catch basins at the toe of slope. Runoff from the existing tarmac, drains to one

of two clusters-of-three catch basins located on the west and south edges of said pavement. This runoff

is conveyed to the storm mains along Berkshire Dr. and Evergreen Way. These storm mains both empty

to Pigeon Creek Number 1, and ultimately to Possession Sound.

A 24-inch polyethylene (PE) storm drain currently runs along the east property line of the site, beneath

the existing pavement, and serves the fire training site. This line reduces to a 6-inch diameter at the site

entrance and conveys flow to the south to a combined sewer manhole on an 8-inch line beneath

Berkshire Dr. Additionally, a 12-inch polyvinyl chloride (PVC) storm drain runs along the north side of

Berkshire Dr., parallel to the south property line, but does not serve the site. Finally, a 36-inch

Alderwood Water District transmission water main runs roughly parallel the 24-inch sewer pipe,

mentioned above, on the east property line. Caution to not damage these lines during construction

shall be taken.



IV.AdjacentsAreas
The site is located on the southeast corner of a City of Everett Reservoir Tract. The property was

allocated from this tract. Immediately to the east is a fire department training facility, and a water

distribution reservoir. To the west and down the hill are three (3) businesses that are located along

Evergreen Way. The businesses (and addresses) are Peking Duck (6211 Evergreen Way), Jiffy Lube

(6209), and Janbo Café (6125).

V.CriticalAreas
Proposed construction disturbance does not overlap with any environmentally critical areas. However,

there is an “Ns” Stream at the toe of the adjacent Steep Slope to the west. The proposed project is

outside of the 50-ft buffer for “Ns” Streams (COE 19.37.170) recommended setback from the hill side

from a licensed geotechnical engineer (COE 19.37.080). The setback is a 2.5:1 imaginary line from the

toe of slope. Furthermore, proposed stormwater discharge shall not be by means of infiltration.

VI.S oil
A geotechnical investigation was performed on November 1, 2016 by Geotech Consultants, Inc for the

project site (Appendix C). Multiple borings and test pits were dug with samples tested. The report

showed that the site soils are loose to medium-dense un-engineered fill soil generally comprised of

gravelly silty-sand, presumably from the excavation of the nearby reservoir site. These findings confirm

the United States Geological Survey’s (USGS) Soil Survey Geographical Database (SSURGO) that classifies

the soil as having moderately low runoff potential when thoroughly wet, with unimpeded water

transmission.

VII.P otentialErosionP roblem Areas
There are no specific potential erosion problem areas within the project area, however all areas in which

clearing and grading work will occur have the potential for erosion. This potential will be reduced and

mitigated through the application of the BMP’s indicated on the TESC Plans included in Appendix A of

the Stormwater Site Plan.

VIII.T w elveElem ents
TESC Measures are being addressed as follows:

1. Mark Clearing Limits: Clearing limits shall be delineated by perimeter compost berms.

2. Establish Construction Access: Construction vehicle access and exit will be limited to one route, as

shown on the TESC plan sheet. Stabilized construction entrance will consist of quarry spall or crushed

rock to minimize the tracking of sediment onto public roads. Where access over non-paved surfaces is

created, stabilized construction entrances will be installed.

3. Control Flow Rates: Stormwater detention/sediment traps will be constructed as one of the first

steps in grading, functional prior to construction of site improvements.



4. Install Sediment Controls: Stormwater runoff will pass through a sediment trap, located at the

southern and northeastern point of the proposed construction site. Bioswales will intercept and convey

runoff to the sediment trap.

5. Stabilize Soils: From October 15 through April 1, no soils shall remain exposed and unworked for

more than 2 days. From April 2 to September October 14, no soils shall remain exposed and unworked

for more than 7 days. This condition applies to all onsite soils, whether at final grade or not. The local

permitting authority (COE) may adjust these time limits if it can be shown that a development site’s

erosion or runoff potential justifies a different standard. Dust control, if required, shall be provided

through the limited use of water trucks.

6. Protect Slopes: Cut and fill slopes will be designed and constructed that minimizes erosion. Runoff

velocities shall be reduced by minimizing the continuous length of slopes.

7. Protect Drain Inlets: All storm drain inlets made operable during construction shall be protected so

that stormwater runoff shall not enter the conveyance system without first being filtered or treated to

remove sediment. Inlets shall be inspected weekly and cleaned when sediment has filled one-third of

the available storage. See TESC plan sheet for additional notes regarding drain inlet protection.

8. Stabilize Channels and Outlets: Stabilization, including armoring material, adequate to prevent

erosion of outlets, adjacent streambanks, slopes and downstream reaches shall be provided at the

outlets of all conveyance systems.

9. Control Pollutants: All pollutants, including waste materials and demolition debris that occur onsite

shall be handled and disposed of in a manner that does not cause contamination of stormwater.

10. Control De-Watering: All foundation, vault, and trench de-watering water, which has similar

characteristics to stormwater runoff at the site, shall be discharged into a controlled conveyance

system, prior to discharge to a sediment trap or sediment pond.

11. Maintain BMPs: All temporary and permanent erosion and sediment control BMPs shall be

maintained and repaired as needed to assure performance of their intended function. All maintenance

and repair shall be conducted in accordance with BMPs. All temporary erosion and sediment control

BMPs shall be removed within 30 days after final site stabilization is achieved or after the temporary

BMPs are no longer needed.

12. Manage the Project: All BMPs shall be inspected, maintained, and repaired as needed to assure

continued performance of their intended function. Site inspection shall be conducted by a person who

is knowledgeable in the principles and practices of erosion and sediment control.


