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Review Cycle: 2/3
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Reviewed By: GA

Date: 11/15/2021       

47. 1st Review Comments:
Review comments are included in a correction
file that is saved to the project folder in CDS and
will be shared on the city Internet File Exchange
folder, under file name
“3-ZN-2021_V1_CORR-DRAINAGE-Drainage
Report BOUND 2-2-2021”
Report forwarded to applicant in 1st review
letter. BC 5/20/21.

48. 2nd Review Comments:
Comments of 1st review have been mostly
addressed. One item to address at a future
submittal is the site’s net delta volume required
presented in Table 4. The purpose of providing
a post vs pre stormwater storage is to figure out
the required storage at each concentration point
to mitigate the increase of post-development
flow at that concentration point by providing a
corresponding storage volume. Looking at the
net from the site as a whole does not meet the
intent of the requirements. Since the available
capacity in the stormdrain along Indian School
Road is feasible to utilize, as discussed in the
report, it is recommended, to the extent
possible, to maintain the pre-existing conditions
by grading the site accordingly. Table 4, and
corresponding report text, should be revised to
properly reflect requirements per this
discussion.

49. 3Rd Review Comments:
This case was “Ready to be Determined” for
drainage on cycle 2 review with the comment
shown above.  No updated drainage report or
grading and drainage plans have been
submitted for 3rd cycle review. Accordingly, the
case is still “Ready to be Determined” for
drainage and the comment above still valid.

Drainage
case review
background

http://www.azseg.com/
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1. INTRODUCTION 

This Preliminary Drainage Report represents the storm water analysis for the proposed multifamily residential 

development located on the SWC of E. Indian School Rd (ISR) and Marshall Way in Scottsdale, Arizona. The 

purpose of this preliminary report is to provide the hydrologic and hydraulic analysis, required by the City of 

Scottsdale, to support the proposed rezoning for said development. This report includes discussions and 

calculations defining the storm water management concepts for the collection and conveyance necessary to 

comply with the drainage requirements of the City of Scottsdale and Maricopa County.  Preparation of this 

report has been done in accordance with the requirements of the City of Scottsdale Design Standards & 

Policies Manual (DS&PM) 2018 1, and the Drainage Design Manuals for Maricopa County, Arizona, Volumes I2 

and Volume II3. 

2. LOCATION AND PROJECT DESCRIPTION 

2.1 LOCATION: 

The subject property consists of land located on the SWC of E. Indian School Road and Marshall Way in 

Scottsdale, AZ: 

• A portion of the NE 1/4 of Section 27, Township 2 North, Range 4 East of the Gila and Salt River 

Base and Meridian, Maricopa County, Scottsdale, Arizona. 

• Parcel ID: (North Lot) Parcel 130-12-031B, 032B & 033B; Parking Lot, Zoning C-2  

    (South Lot) Parcel 130-12-045, 046B & 047A; Vacant Lot, Zoning C-2 

• Address: 7033/7029 E. Indian School Road, Scottsdale, AZ 85251 

 

 Refer to FIGURE 1 - Vicinity Map for the project’s location with respect to major cross streets. 

 

2.2  EXISTING AND PROPOSED DEVELOPMENTS SURROUNDING THE SITE:  

 North Parcels: 

• West: Parcel 130-12-035B; Coach House Entertainment; Zoning is C-2  

• East:  Across Marshall Way: Parcels 130-12-027; city park, Zoning C-2 

• North:  Across Indian School Road are parcels:  

Parcel 173-50-092; commercial shops; Zoning is D/RS-1 

Parcel 173-50-081; commercial shops; Zoning is D/OC-2 

• South: 14” Alley and propose south parcels 

 South: 

•  West:  Parcels 130-12-044; David Miller Associates; Zoning is C-2  

• East:  Across Marshall Way: Parcels 130-12-026 ; city park, Zoning C-2 

• North:  14” Alley and propose north parcels  

• South: Across 1st Avenue are parcels: 

Parcel 130-12-054, -053, -052; Retail stores; Zoning is C-2. 
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2.3 EXISTING SITE DESCRIPTION: 

The project area includes approximately 35,705 sf. ft. (0.82 acres) of land designated as C-2 per the City 

of Scottsdale. The northern parcels of the site are currently developed as a parking lot, with a paved 

westerly portion and a gravel easterly portion. The southern parcels are currently a gravel parking lot. The 

sections are separated by an alley.  

 

Per Topographic Survey prepared by AW Land Surveying LLC, the site slopes from northwest to southeast 

at approximately 1.00%. Elevation varies from approximately 1265.39 at the northwest corner to 

approximately 1261.39 at the southeast corner. The site drains to the adjacent streets and alley. Ultimate 

outfall is at the intersection of Marshall Way and 1st Avenue at an elevation of 1260.80. 

 
Refer to FIGURE 2 attached for an aerial of the site. 

 

2.4 PROPOSED SITE DEVELOPMENT: 

Site development includes demolition of existing parking lot and the construction of two new residential 

buildings with underground parking. Both existing curb openings at 1st Avenue will be removed as the 

development will include a proposed driveway access to the underground parking on the south side to 

this street, pedestrian access through all adjacent streets will also be provided. The project will require 

the abandonment of a portion of the existing alley where the proposed underground parking crosses the 

alley, abandoning current water and sewer lines. However, drainage patterns will be maintained in the 

alley, where minor stormwater contributions flow from west to east and drain to N. Marshall Way.   

Refer to Appendix III - Preliminary Grading Plan for site layout. 

 2.5 FLOOD HAZARD ZONE: 

FIRM Map Number 04013C2235L dated September 18, 2020 indicates this site is designated as Zone “X”. 

As such, it is defined as areas outside of the 0.2% annual chance of flooding. A small portion of the 

northwest corner is designated as Zone “X” shaded, it is defined as areas determined to be an area of 

0.2% annual chance flooding with average depths of less than 1 foot or with drainage areas less than 1 

square mile; and areas protected by levees from 1% annual chance. Refer to FIGURE 3 for the FIRM. 

3.  EXISTING DRAINAGE CONDITIONS 

3.1 OFF-SITE DRAINAGE PATTERNS 

  The topographic survey provides the following information for offsite drainage: 

• There is an approximately 14 ft wide (plus a 3ft road easement, approx. 17 ft long) existing alley 

running between the northern and southern portions of the development. The alley conveys drainage 

from the proposed northern site and adjacent lots onto Marshall Way.  

• Based on the Flo-2D map from the 679 South Lower Indian Bend Wash Study for the 100-yr, 6-hour 

event (Figure 4), there are minor offsite flows from the alley entering the site but ultimately outfall to 

1st Avenue and Marshall Way. 
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• At the north of the property, half of the street run-off from E. Indian School Road flows towards the 

site but is intercepted and conveyed via curb & gutter from west to east at an average slope of 0.80%. 

No off-site flows affect the property from this direction. 

• South of the property, half of the street run-off from 1st Avenue flows north towards the property. 

Flows are intercepted and conveyed by existing curb & gutter at an average slope of 0.72% from west 

to east. No off-site flows affect the property from this direction. 

• Southwest of the property, the majority of the adjacent site drains to 1st Avenue. A decorative wall 

separates the neighbor lot from the property and blocks any stormwater inflows from this direction. 

A small portion of the lot drains north to the alley. 

• Per the Flo-2D map from the 679 South Lower Indian Bend Wash Study for the 100-yr, 6-hour event 

(Figure 4), the adjacent lot northwest of the property drains most of its flows west to N. Goldwater 

Blvd. The rest of the run-off is directed south towards the alley. 

• The property is bounded by Marshall Way to the east. Run-off from this street is conveyed from north 

to south through curb & gutter at an average slope of 0.70%. The alley discharges to Marshall Way at 

approximately the middle section of the block. No off-site flows affect the property from this 

direction.  

3.2 ON-SITE DRAINAGE 

Based on the topographic information, drainage area EX-1., which encompasses the north portion of the 

north parcel, drains towards Indian School Road and is conveyed through curb and gutter to existing catch 

basin, EX. CB-1. According to the Lower Indian Bend Wash Area Drainage Master Study Hydrology and 

Hydraulics Report, Contract No.: FCD 2011C019, dated December 2017, the catch basin captures a peak 

flow of 2.70 cfs for the 100-yr, 6-hr storm event under existing conditions. Refer to Appendix IV for Existing 

LIBW Study Pipe Capacity Excerpt.  

Drainage area EX-2 drains to the alley where flow is ultimately conveyed to Marshall Way. The entire 

south parcel, existing drainage area EX-3, directs flows to 1st Avenue. Along 1st Avenue, where flows exit 

the site via driveway entrances and are then conveyed easterly through curb and gutter before continuing 

south along Marshall Way. Refer to Appendix II for Existing Conditions Drainage Area Map (Exhibit C).  

The Rational Method was utilized to compute the on-site peak discharges. In order to assume a 

conservative approach, and given the size and existing slope of the project area, a time of concentration 

of 5 minutes was used for each of the analyzed drainage areas. The intensity for the 100-year, 5-min storm 

was retrieved from NOAA Atlas 14. Refer to Appendix I for Rainfall Data. The Rational Method equation 

is calculated as shown below, refer to Section 4.3 for land characteristics and rational method criteria, 

and Appendix II for Cwt calculations: 

TABLE 1: 

Existing Conditions Rational Runoff Calculations (100 yr-5 min storm) 

          

Drainage Area Cwt Intensity Q 

Area ID (acres) (-) (in/hr) (cfs) 

Outfall: Indian School Road 

EX-1 0.10 0.88 7.44 0.65 

Total: 0.10 0.87   0.65 
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Outfall: Marshall Way 

EX-2 0.34 0.88 7.44 2.23 

Total: 0.34 0.88   2.23 

Outfall: 1st Street 

EX-3 0.38 0.88 7.44 2.49 

Total: 0.38 0.88   2.49 

 

Refer to the Existing Conditions Cwt Exhibit (Exhibit A) and Existing Conditions Drainage Area Map 

(Exhibit C) in Appendix II. 

4.  PROPOSED STORM WATER MANAGEMENT  

4.1 DESIGN INTENT: 

On-site drainage will be directed off-site via overland flow to the historical outlets. This is a re-

development of existing commercial land; therefore, the City of Scottsdale specifies that on-site 

retention shall be provided as described in Section 4.2 below. Minor run-off contributions entering the 

site from the alley will be conveyed from west to east in the alley, matching existing conditions, and 

ultimately discharged at Marshall Way. 

The majority of the site is proposed impervious with minor increases in runoff compared to existing 

conditions. There is no retention under existing conditions; however, onsite retention will be provided 

under proposed conditions. 

Refer to Appendix II for Proposed Conditions Drainage Area Map (Exhibit D). 

 

4.2 DESIGN STORM REQUIREMENTS: 

In accordance with City of Scottsdale requirements, stormwater storage for the 100-year 2-hour storm 

event is required based on maintaining existing retention volume plus the difference between the pre 

vs. post development runoff for the 100-year 2-hour storm event if increased. When first flush 

mitigation is required through storing the first flush volume in retention basins, the higher of the 

existing retention plus the pre vs. post volume and first flush is required.  

4.3 LAND CHARACTERISTICS: 

The proposed project site consists mainly of roofs and covered gathering areas, pedestrian walkways, 

and parking areas. Based on the DS&PM, runoff coefficients for the 100-year storm event used are as 

follows: 

• C=0.95 for building or concrete  

• C=0.45 for desert landscape 

• C=0.88 for parking and compacted gravel (FCDMC Drainage Policies and Standards Table 6.3) 

 

Refer to Appendix II for Cwt Calculations. 
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HYDROLOGIC ANALYSIS: The hydrologic analysis is determined using the procedures in the City of 

Scottsdale Design Standards & Policies Manual and the Drainage Design Manual for Maricopa County, 

Arizona, Volume I. The Rational Method was utilized to compute the on-site peak discharges. The Rational 

Method equation is displayed as shown below: 

Q=CwtIA 

Where: Cwt = The runoff coefficient relating runoff to rainfall 

  I     = Average rainfall intensity in inches/hour, lasting for Tc 

  Tc  = The time of concentration (Using 5 minutes) 

  A   = The contributing drainage area in acres 

 

Table 2 below is a summary of Proposed Q100 runoff : 

 TABLE 2: 

Proposed Conditions Rational Runoff Calculations  (100 yr-5 min storm) 
          

Drainage Area Cwt Intensity Q 

Area ID (acres) (-) (in/hr) (cfs) 

Outfall: Indian School Road 

DA-1 0.41 0.93 7.44 2.84 

Total: 0.41 0.93   2.84 

Outfall: Marshall Way 

DA-2A 0.02 0.95 7.44 0.14 

DA-2B 0.08 0.95 7.44 0.57 

Total: 0.10 0.95   0.71 

Outfall: 1st Street 

DA-3 0.29 0.93 7.44 2.01 

DA-4 0.02 0.95 7.44 0.14 

Total: 0.31 0.93   2.15 

 

Refer to the Proposed Conditions Cwt Exhibit (Exhibit B), Proposed Conditions Drainage Area 

Map (Exhibit D) and Calculations in Appendix II.  

Table 3 summarizes the calculated onsite peak flows for the 100-yr storm event under proposed and 

existing conditions. 

 

TABLE 3: 

Runoff Calculations 100-yr, 5-min 
  

Outfall 

Post Pre Difference 

(cfs) (cfs) (cfs)   

Indian School Road 2.84 0.65 2.19 Increase 

Marshall Way 0.71 2.23 1.52 Decrease 

1st Street 2.15 2.49 0.34 Decrease 
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 4.4  STORMWATER RETENTION: 

PRE VS POST: Based on topographic survey there is no retention provided on the existing development. 

Following the performed calculations above, existing condition and proposed development storage 

requirements for the 100-yr, 2-hr storm event are calculated with a precipitation depth of 2.16 in per 

NOAA Atlas 14. Per DSPM Chapter 4-C1b, the pre vs post volume is calculated with the total disturbed 

area attributable to the development. Table 4 summarizes the associated required volumes of the site 

for the 100-year, 2-hour event at existing and proposed conditions.  Refer to Appendix I for Rainfall Data. 

 

TABLE 4: 

Pre vs. Post Required Storage Volume Calculation Summary 
  

P=2.16 in (NOAA Atlas 14) 
ΔV= [A * (Cwpost) *D/12] - [A * (Cwpre) *D/12]  

  Post Conditions Pre Conditions    

Outfall 

Area 
ID Area Cwpost Volume Req. 

Area 
ID Area Cwpre 

Volume 
Req. 

Δ 
Volume 

 

(-) (acres) (-) (CF) (-) (acres) (-) (CF) (CF)  

Indian School 
Road 

DA-1 0.41 0.93 2,989.70 EX-1 0.10 0.88 689.99 2,300  

 Marshall Way 
DA-2A 0.02 0.95 148.98 

EX-2 0.34 0.88 2,345.97 -1,601 
 

DA-2B 0.08 0.95 595.90  

1st Street 
DA-3 0.29 0.93 2,114.66 

EX-3 0.38 0.88 2,621.96 -358 
 

DA-4 0.02 0.95 148.98  

  Site's net Δ 340  

 

 

FIRST FLUSH: First Flush storage required is calculated in accordance with COS– DS&PM. According to 

the DS&PM, sites not likely to contribute stormwater contaminants with areas less than 1 acre may be 

waived from the First Flush requirement with approval from staff. The area considered in the first flush 

calculation is the disturbed area minus any true roof top area and landscape. Since most of the project 

site will be rooftop, the total area to be considered for first flush calculations is 0.11 acres, this is the 

surface that may contribute pollutants to the site’s runoff. Since this area (0.06 acres) is less than 1 acre, 

no major contaminants will be generated by the project; as such, the entire site could be considered 

exempt from the first flush requirement. 

Refer to Proposed Conditions Cwt Exhibit (Exhibit B) for the types of surfaces within the development 

including roof areas. 
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TABLE 5: 

Proposed Conditions Required Volume Summary 

  

Outfall 
Pre vs. Post  First Flush 

(cf) (cf) 

Indian School Road 2300 N/A 

Marshall Way -1601 N/A 

1st Street -358 N/A 

Net  340 N/A 

 

The previous calculations in Table 5 indicate the Pre vs Post storage is required for the outfall of Indian 

School Road. (2,300 CF). The net pre vs. post calculation for the entire site is 340 CF, which is the overall 

increase in stormwater flows by the project at proposed conditions.  

 

 4.5  STORMWATER RETENTION WAIVER 

Runoff to the east (Marshall Way) is reduced by 1.52 cfs and runoff to the south (1st Street) is reduced 

by 0.34 cfs. The total increase to the north (Indian School Road) is 2.19 cfs and the street and storm 

drains have capacity to accommodate the project flows based on projected peak flows in Table 3 and 

offsite flows presented in section 4.6. The required retention volume associated to the 100-yr, 2-hour 

event per the pre vs. post analysis is 2,300 CF for this outfall. The proposed development includes an 

underground parking structure to the limits of the property, thereby eliminating potential open or 

underground retention areas. As described in section 4.4, first flush treatment is not required. Therefore, 

a Request for Stormwater Storage Waiver will be applied for based on section 4-1.203 DS&PM as 

described in Section 4.6. Refer to Appendix IV for Stormwater Retention Waiver. 

 4.6  OFFSITE STORM SYSTEM ANALYSIS 

The additional runoff will be conveyed to the existing storm system in Indian School Road. Storm drains 

in the Indian Bend Wash Area were oversized to increase their interception capacity and mitigate flooding 

issues in the City, as such, the capacity of the existing storm structures will be evaluated to accommodate 

the additional stormwater flows generated from the site. For the purpose of this report, the calculated 

onsite peak flows for the 100-yr storm event were used to compare to the existing peak flows presented 

in the Lower Indian Bend Wash Area Drainage Master Study Hydrology and Hydraulics Report, Contract 

No.: FCD 2011C019, dated December 2017.  

 

The hydraulic grade line and capacity was analyzed for the existing RGRCP reach along E. Indian School 

Road.  The reach begins at the upstream manhole, MJ8W2STEISRL, located north the E. Indian School 

Road and Marshall Way intersection and continues east to N Scottsdale Road at manhole MJ23W2STSRL, 

refer to Appendix IV for an excerpt of the Lower Indian Bend Wash ADMP corresponding to the analyzed 

reach along Indian School Road.  

The onsite peak flows from Table 5 were calculated through the use of the Rational Method and indicate 

that there is a 2.19 cfs increase to Indian School Road and no increase in runoff at the Alley and 1ST Avenue.  

The hydraulic analysis was performed for the existing 24” storm drain (upstream) and the 48” 
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(downstream) to verify the capacity of the existing system in respect to the additional flow. The analysis 

was performed using Flowmaster to analyze the existing 24”and 48” RGRCP reach based on the existing 

peak flow of 9.4 cfs and 71.5 cfs at pipes C8W2STEISRL and C1W2STEISRL, respectively, obtained from 

the Lower Indian Bend Wash ADMP, and the additional 2.19 cfs obtained from the calculated peak flow. 

Refer to Appendix V for Inlet Summary Table and Pipe Discharge Tables in the Lower Indian Bend Wash 

ADMP.  

 24” Pipe C8W2STEISRL: 9.4 cfs (Existing) + 2.19cfs (Post) = 11.59 cfs 

 48” Pipe C1W2STEISRL: 71.5 cfs (Existing) + 2.19 cfs (Post) = 73.69 cfs 

 

Hydraulic calculations indicate that 25.19 cfs is available for the existing 24” RGRCP (S=0.12%) at full 

capacity and 114.01 cfs available for the existing 48” RGRCP (S=0.63%) at full capacity. The existing 24” 

and 48” RGRCP storm drains are capable of conveying the total post conditions flow increase of 2.19 cfs.  

 

Refer to Appendix II for pipe capacity calculations.  

 

A storm pipe is proposed to convey drainage from DA-1 directly into EX-CB1-1. Since the surface of this 

area is mainly roof, a storm pipe will be installed connecting the roof drain to the public drain system. This 

reduces the amount of flow load intake for inlet EX-CB-1 and ensures adequate drainage without affecting 

existing conditions at the inlet. 

 

Refer to Appendix III for Grading and Drainage plans. 

 

 4.7 ADEQ WATER QUALITY REQUIREMENTS 

The total disturbed area of this site is approximately 0.93 acres, including the portion where the 

underground parking crosses the alley and improvements to the R.O.W. The Arizona Department of 

Environmental Quality requires that any site disturbance over an acre is required to submit an NOI. A NOI 

will not be submitted to ADEQ for this site as the site disturbance is under 1 acre.  

5.  FLOOD SAFETY FOR DWELLINGS 

5.1 FINISHED FLOOR ELEVATIONS 

This project lies in an “X” Flood Zone. Therefore, the proposed building finished floor elevations will be 

set a minimum of 12 inches above the 100-year high-water elevation of any adjacent streets and drainage 

paths and a minimum of 14 inches above the lowest top of curb of the lot. This will ensure that each 

building will be well above the 100-year water level.  
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6.  CONCLUSIONS 

6.1 OVERALL PROJECT: 

1. The finish floor elevations will be designed a minimum of 12 inches above the 100-year water 

surface in adjacent streets and drainage paths and a minimum of 14 inches above the lowest 

top of curb of the lot. 

2. In accordance to the performed drainage analysis, a request for Stormwater Storage Waiver will 

be applied for based on section 4-1.203 DS&PM. 

6.2 PROJECT PHASING: 

  This project will be constructed in a single phase. 

 

7.  WARNING AND DISCLAIMER OF LIABILITY 
RE: following page. 

8.  REFERENCES  
1. Design Standards & Policies Manual, City of Scottsdale – January 2018 

2. Drainage Design Manual for Maricopa County, Arizona, Volume I, Hydrology, Flood Control District of 

Maricopa County, Fourth Edition, December 14, 2018 

3. Drainage Design Manual for Maricopa County, Arizona, Volume II, Hydraulics, Flood Control District of 

Maricopa County, December 14, 2018 

4. Flood Control District of Maricopa County Lower Indian Bend Wash Area Drainage Study, December, 2017 
 

 



GRADING & DRAINAGE APPENDIX 4-1C 

GRADING & DRAINAGE LANGUAGE 

Design Standards & Policies Manual Page 219

City of Scottsdale - 2018  

WARNING AND DISCLAIMER OF LIABILITY 
The City’s Stormwater and Floodplain Management Ordinance is intended to 
minimize the occurrence of losses, hazards and conditions adversely affecting the 
public health, safety and general welfare which might result from flooding. 
The Stormwater and Floodplain Management Ordinance identifies floodplains, 
floodways, flood fringes and special flood hazard areas. However, a property outside 
these areas could be inundated by floods. Also, much of the city is a dynamic flood 
area; floodways, floodplains, flood fringes and special flood hazard areas may shift 
from one location to another, over time, due to natural processes. 

WARNING AND DISCLAIMER OF LIABILITY 
The flood protection provided by the Stormwater and Floodplain Management 
Ordinance is considered reasonable for regulatory purposes and is based on 
scientific and engineering considerations. Floods larger than the base flood can 
and will occur on rare occasions. Floodwater heights may be increased by 
constructed or natural causes. The Stormwater and Floodplain Management 
Ordinance does not create liability on the part of the city, any officer or 
employee thereof, or the federal, state or county government for any flood 
damages that result from reliance on the Ordinance or any administrative 
decision lawfully made thereunder. 
Compliance with the Stormwater and Floodplain Management Ordinance does 
not ensure complete protection from flooding. Flood-related problems such as 
natural erosion, streambed meander, or constructed obstructions and diversions 
may occur and have an adverse effect in the event of a flood. You are advised to 
consult your own engineer or other expert regarding these considerations. 

I have read and understand the above. 
 
 
 
Plan Check # Owner Date 
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Calculations 
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Building or 

Concrete Area 

(Cw=0.95)

Parking/

Compacted 

Gravel Area 

(Cw=0.88)

TOTAL AREA Cwt

Outfall

Indian School Road EX-1 0.00 0.09 0.09 0.88

Marshall Way EX-2 0.00 0.34 0.34 0.88

1st Street EX-3 0.00 0.38 0.38 0.88

Building or 

Concrete Area 

(Cw=0.95)

Desert 

Landscape 

(Cw=0.45)

TOTAL AREA Cwt

Outfall

Indian School Road DA-1 0.39 0.02 0.41 0.93

DA-2A 0.01 0.00 0.01 0.95

DA-2B 0.08 0.00 0.08 0.95

DA-3 0.28 0.01 0.29 0.93

DA-4 0.02 0.00 0.02 0.95

City of Scottsdale DSPM

 •C=0.95 for building or concrete 

 •C=0.45 for desert landscape

FCDMC Drainage Policies and Standards Table 6.3

 •C=0.88 for parking/gravel roadways

PROPOSED SITE Cw (100-year storm)

1st Street

Marshall Way

Weighted Runoff Coefficient-Calculations (Cw) (100-year storm)

EXISTING SITE Cw



24inch at S=0.012 ft/ft; d/D=1.0

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.012Channel Slope

in24.0Normal Depth

in24.0Diameter

Results

cfs25.19Discharge

ft²3.1Flow Area

ft6.3Wetted Perimeter

in6.0Hydraulic Radius

ft0.00Top Width

in21.2Critical Depth

%100.0Percent Full

ft/ft0.011Critical Slope

ft/s8.02Velocity

ft1.00Velocity Head

ft3.00Specific Energy

(N/A)Froude Number

cfs27.10Maximum Discharge

cfs25.19Discharge Full

ft/ft0.012Slope Full

UndefinedFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%100.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in24.0Normal Depth

in21.2Critical Depth

ft/ft0.012Channel Slope

ft/ft0.011Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/19/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterPipe Capacity Calculations.fm8



48inch at S=0.0063 ft/ft; d/D=1.0

Project Description

Manning 
Formula

Friction Method

DischargeSolve For

Input Data

0.013Roughness Coefficient

ft/ft0.006Channel Slope

in48.0Normal Depth

in48.0Diameter

Results

cfs114.01Discharge

ft²12.6Flow Area

ft12.6Wetted Perimeter

in12.0Hydraulic Radius

ft0.00Top Width

in38.7Critical Depth

%100.0Percent Full

ft/ft0.007Critical Slope

ft/s9.07Velocity

ft1.28Velocity Head

ft5.28Specific Energy

(N/A)Froude Number

cfs122.64Maximum Discharge

cfs114.01Discharge Full

ft/ft0.006Slope Full

UndefinedFlow Type

GVF Input Data

in0.0Downstream Depth

ft0.0Length

0Number Of Steps

GVF Output Data

in0.0Upstream Depth

N/AProfile Description

ft0.00Profile Headloss

%0.0Average End Depth Over Rise

%100.0Normal Depth Over Rise

ft/sInfinityDownstream Velocity

ft/sInfinityUpstream Velocity

in48.0Normal Depth

in38.7Critical Depth

ft/ft0.006Channel Slope

ft/ft0.007Critical Slope

Page 1 of 127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

8/19/2020

FlowMaster
[10.03.00.03]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterPipe Capacity Calculations.fm8
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APPENDIX III 

Preliminary Grading and Drainage Plans 
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APPENDIX  IV 

Lower Indian Bend Wash ADMP Excerpt 
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Storm Drain Pipes 
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W2STIBWOUTFALL 
(West 2nd Street S.D. Outfall) 

By Date 
AJA 12/18/2017 
MTG 12/18/2017 

53 ft

EX. 24" 
S=1.24%
d/D=1.0
Q=25.19 cfs

EX. 36" 
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Q=52.94 cfs
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EX. 48" 
S=0.63%
d/D=1.0
Q=114.01 cfs
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Inlet Summarv Table 

I• -~~ '' l lllritl~:m l7.lJJ ·~3 lr:l3 . lli1mm 
"'al $7. ~ .sa ~ rc IW ~~ " rG_[I 

132CP1W2ST C32CP1W2ST 14.4 0 .5 0 .5 0 .5 0 .5 0 .3 0 .3 0 .4 0.4 

132CP2W2ST C32CP2W2ST 14.4 0 .9 0 .9 1.0 1.0 0 .6 0 .6 0 .7 0 .7 

12CP1W2STSRL C2CP1W2STSRL 72 4 .9 4 .9 5.4 5.4 3.4 3 .4 4.0 4 .0 

11C P1W2ST SRL C1C P1W2STSRL 72 1.5 1.4 3 .0 3.0 0 .5 0 .5 0 .6 0 .6 

14CP1W2STSRL C4CP1W2STSRL 7.2 5.6 5.6 6 .4 6 .4 2.5 2 .5 3 .5 3 .5 

16CP1W2STSRL C6CP1W2STSRL 4.8 1.5 1.5 1.7 t7 1.0 1.0 1.2 1.2 

17CP1W2STSRL C7C P1W2 STSRL 9.6 7.3 7.3 8 .6 8.6 4.0 4.0 5.1 5.0 

18CP1W2STSRL C8CP1W2STSRL 4.8 0 .7 0.7 0 .8 1.0 0.4 0 .5 0 .5 0 .5 

19CP1W2STSRL C9CP1W2 STSRL 4.8 0 .9 0 .9 1.8 1.8 0 .6 0.6 0 .7 0 .7 

15CP2W2STSRL C5CP2W2STSRL 9.6 6 .7 6 .7 8 .1 8.1 3.8 3 .8 4.7 4.7 

15C P3W2STSRL C5C P3W2 STSRL 14.4 14 .8 14.7 15.6 15.6 11.4 11.4 12.7 12.7 

121CP1W2 STSRL C21CP1W2 STSRL 12.0 4 .7 4 .6 5.9 5.8 2.7 2.7 3 .3 3 .3 

120CP1W2STSRL C20CP1W2 STSRL 12.0 2.7 2.7 4 .0 4.0 1. 5 1.5 1.8 1.8 

1'13CP1W2STSR C'13CP1W2STSR 12.0 0 .1 0 .1 0 .1 0 .1 0 .1 0 .1 0 .1 0 .1 

117CP1W2STSRL C 17CP1W2 STSRL 4.8 1.1 1.1 1.3 1.3 0 .6 0 .6 0 .7 0 .7 

116CP1W2STSRL C16CP1W2STSRL 4.8 1.9 1.9 22 2.2 0 .9 0 .9 1.1 1.1 

115C P1W2 STSRL C 15CP1W2STSRL 4.8 4 .0 4.0 42 4.2 2.9 2.9 3 .3 3 .3 

114CP1W2STSRL C 14 CP1W2 STSRL 4.8 2 .0 2.0 3 .0 3.0 0 .3 0.3 0.4 0.4 

113CP1W2STSRL C 13CP1W2 STSRL 7.2 3 .3 32 3 .8 3 .8 1.6 1.5 2 .0 2 .0 

110CP2W2STSRL C'KJCP2W2STSRL 12.0 138 13.8 15.0 15.0 6 .7 6.7 9 .2 92 

110C P3W2STSRL C'KJCP3W2STSRL 12.0 1.2 1.2 32 3.1 0 .5 0 .5 0 .6 0 .6 

112CP1W2STSRL C12CP1W2STSRL 12.0 1.6 1.5 2.1 2.0 0 .7 0 .7 0 .9 0 .9 

118C P2W2 STSRL C18CP2W2STSRL 14.4 8 .4 8 .3 9 .9 9 .8 5.3 5.3 6 .2 6 .2 

118CP1W2STSRL C18CP1W2STSRL 8.7 1.1 9.4 1.4 11.2 0 .5 5.7 0 .6 6 .8 

120CP1W2ST C20CP1W2ST 32.2 1.1 1.1 2 .0 2.3 0 .3 0 .3 0 .5 0 .5 

121CP1W2ST C21CP1W2ST 32 .2 9 .7 9 .7 14.5 14.5 3.5 3 .5 5.3 5.3 

120CP2W2ST C20CP2W2ST 32 .2 0 .8 0 .8 1.6 1.6 0.3 0 .3 0.4 0.4 

11W2STBAL C1W2STBAL 32 .2 11.9 29 .0 16.8 34 .7 5.5 20 .9 7.3 23.4 

124CP2W 2ST C24CP2W2ST 2.6 1.6 1.6 2 .0 2.0 to 1.0 1.2 1.2 

124CP4W2ST C24CP4W2ST 2.6 1.9 1.9 2 .3 2.2 1.1 1.1 1.4 1.4 

133CP1W2ST C33CP1W2ST 20.0 1.5 1.5 1.9 1.9 0 .9 0 .9 1.1 1.1 

134CP1W2ST C34CP1W2ST 20.0 1.3 1.2 1.6 1.6 0 .7 0 .7 0 .9 0 .9 

135C P1W2ST C35CP1W2 ST 20 .0 1.8 1.8 2 .3 2.3 1.0 1.0 1.2 1.2 

137CP1W2ST C37CP1W2ST 32.2 8 .9 8 .9 10.4 10.4 5.8 5.8 7.0 7.0 

137CP2W2ST C37CP2W2ST 32.2 3 .0 3 .0 3 .6 3.6 1.8 1.8 2 .2 22 

136CP1W2ST C36CP1W2ST 20.0 8 .7 8 .7 10.6 10.6 4.7 4 .7 6 .1 6 .1 

143CP1W2ST C43CP1W2ST 32.2 11.0 11.0 13.2 13.1 5.5 5.5 6 .7 6.7 

147CP1W2ST C47CP1W2ST 32 .2 58 5.8 6 .7 67 3.7 37 4 5 4 .5 

146CP1W2ST C46CP1W2ST 17.4 1.6 1.6 2 .0 2.0 0 .8 0 .8 1.1 1.1 

12CP1W2ST69STL C2CP1W2ST69ST L 2.6 0 .9 0 .9 1.0 1.0 0.5 0 .5 0 .6 0 .6 

11CP1W2 ST69STL C1CP1W2ST69STL 2.6 3 .1 3 .1 3 .2 32 17 1.7 2 .0 2.0 

19CP1W2STBAL C9CP1W2STB AL 2.6 1.8 3 .9 3 .2 62 1.9 3 .7 2.1 4 .0 

19CP2W2 STBAL C9C P2W2 STBAL 2.6 1.9 2 .0 3 .1 3.0 2.0 2.2 2 .0 2.1 

17C P1W2STBAL C7CP1W2ST BA L 2.6 2 .0 1.9 2 .6 2.5 4.3 1.9 2 .1 2 .1 

14CP1W2STBAL C4CP1W2STBAL 3.6 5.5 5.4 5.9 5.9 5.4 5.3 5.4 5.3 

INLET SUMMARY TABLE NOTES: 
1. The curb high/ so ff it high inflow d ischarge were c alc ulated a c cord ing to the procedures outl ined in the 
Distric t's Hydraul ics Manual. 
2. The inflow discharge is the peak hydrograph d ischarge taken from the SWMMQIN.OUT file . 
3. Th e p ipe Max Discharge is the peak hydrograph d ischarg e taken from the 'Link Results' in the SWMM.RTP file. 

.... 
12C P1W2STEISRL C2 CP1W2STEISRL 

11CP1W2STEISRL C1C P1W2ST EISRL 

126CP1W2STSRL C26 CP1W2STSR L 

15C P1W2STEISRL C5C P1W2STEISRL 

14 CP1W2STEISRL C4 CP1W2STEISRL 

16C P1W2STEISRL C6CP1W2ST EISRL 

19CP1W2STEISRL C9CP1W2STEISRL 

18CP1W2STEISRL C8CP1W2STEISRL 

17CP2W2STEISRL C7CP2 W2 STEISRL 

17CP3 W2ST EISRL C7CP3W2STEI SRL 

12CP1W2STWISRL C2CP1W2STWISRL 

13CP1W2STWISRL C3CP1W2STWISRL 

11CP1W2STWISRL C 1CP1W2STWISRL 

116CP1W2STGBL C16CP1W2STGB L 

18W2STWISRL C8W2STWISRL 

15CP1W2STWISRL C5CP1W2STWISRL 

18CP1W2STWISRL C8 CP1W2STWISRL 

16CP6W2STWISRL C6CP6W2STWISRL 

16CP7W2STWISRL C6CP7W2STW ISRL 

16CP3W2STWISRL C6CP3W2STWISRL 

16CP4W2STWISRL C6CP4W2STWISRL 

16CP8W2STWISRL C6CP8W2STW ISRL 

15C P1W2ST69STL C5CP1W2ST69STL 

15CP1W2ST C5CP1W2ST 

12CP1W2STGBL C2CP1W2STGBL 

12CP2W2STGBL C2CP2W2STGBL 

13CP1W2STGBL C3CP1W2STGBL 

14CP3W2STGBL C4CP3W2STGBL 

14CP2W2STGBL C4CP2W 2STGBL 

16CP1W2STGBL C6CP1W2STGBL 

15C P1W2STGB L C5C P1W2ST GBL 

17CP3W2STGBL C7C P3W2STGBL 

17CP2W2 STGBL C7CP2W 2STGBL 

18CP1W2STGB L C8CP1W2STGBL 

19CP1W2STGBL C9CP1W2STGB L 

110CP3W2STGB l C'KJCP3W2STGBL 

110CP2W2 STGB L C'KJC P2W2STGBL 

111CP1W2STGBL C11CP1W2STGBL 

117CP2W2STGBL C 17CP2W 2STGB L 

117CP1W2STGBL C17C P1W2STGBL 

118CP1W2STGBL C 18CP1W2STGB L 

121C P3W2 STGB l C21CP3W2STGB L 

121CP1W2STGBL C21CP1W2STGB L 

121C P2W2 STGB L C21CP2W2STGB L 

119CP1W2STGBL C19 CP1W2STGBL 

0 TYLININTERNATIONAL 

LOWER INDIAN BEND WASH ADMS/P 
STUDY AREA-SOUTH 

. en g ine er s ! p la nn e r s ! scien tis t s 

Inlet Summarv Table 

1~-iln 
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17.4 7.9 7.9 'Kl .5 'Kl .6 3.1 3 .1 4 .5 4 .5 

20 .0 'Kl .1 'Kl .O 13.1 13.0 3.5 3 .6 5.6 5.6 

4 .8 5.8 5.7 7.6 7.5 3 .6 3 .6 4.4 4.4 

13.9 7.2 7.2 7.8 7.8 5.1 5.1 6 .1 6 .0 

20 .0 14.9 14 .9 17.0 17.0 10.7 'Kl .7 122 12 .1 

3.4 3.9 3.9 4 .3 4 .3 2.7 2.7 3 .2 3 .2 

17.4 7.1 7.1 82 8 .2 5.0 5.0 5.9 5.8 

3 .1 2.3 2.3 2.7 2 .7 1.6 1.6 1.9 1.9 

5.2 8.5 8 .5 8 .9 8 .8 5.5 5.5 6 .2 6 .2 

13.1 10.9 'Kl .8 12 .7 12 .7 7.4 7.3 8 .9 8 .9 

7.8 7.2 7.1 8.4 8.4 4.7 4.7 5.5 5.5 

5.4 9 .2 9 .1 'Kl .6 'Kl .6 5.6 5.6 7.0 6 .9 

4 .8 3.9 3.9 4 .6 4 .6 2.5 2.5 2.9 2 .9 

17.4 3.9 3 .9 4.4 4.4 2 .6 2.6 3 .1 3 .1 

5.0 3.6 4.6 4.3 5.4 22 2.8 2.7 3.4 

4 .8 4.0 4.0 4 .3 4 .3 3.1 3 .1 3.4 3.4 

3 .1 1.0 1.0 1.2 1.2 0.7 0 .7 0 .8 0 .8 

5.0 1.3 4 .1 1.6 4 .8 0.7 2.3 0 .8 2 .8 

5.0 2.0 2.8 2.4 3 .3 1.2 1.6 1.5 2 .0 

2.6 1.7 17 2 .0 2 .0 1.3 1.3 1.5 1.5 

2 .6 t7 17 2 .0 2 .0 1.3 1.3 1.5 1.5 

5.0 0 .7 0 .7 0 .9 0 .9 0.4 0.4 0 .5 0 .5 

5.1 0 .0 0.0 0 .0 0 .0 0 .0 0 .0 0 .0 0 .0 

7.2 6 .1 6 .0 7.4 7.1 3.5 3.4 4.3 4.3 

5.2 1.2 4 .7 1.6 5.9 0 .6 2.5 0.8 3 .1 

5.2 3 .5 3 .5 4.4 4.4 1.8 1.8 2.3 2 .3 

17.4 7.3 7.3 9 .1 9 .1 3 .6 3 .6 4.7 4 .6 

7.8 7.6 7.5 8 .1 8 .0 5.1 5.1 5.9 5.9 

5.2 1.5 1.5 1.8 1.8 0 .8 0 .8 1.0 1.0 

3 .6 1.8 1.8 2 .1 2 .1 1.3 1.3 1.5 1.5 

17.4 6.4 6.4 8 .0 8 .0 3 .3 3.3 4.4 4 .4 

11.3 4.3 4.3 5.0 5.0 2 .8 2.8 3 .3 3 .3 

5.2 3.8 3.8 4.3 4 .3 2.7 2.7 3 .1 3 .1 

5.2 0 .5 0 .5 0 .6 0 .6 0 .3 0 .3 0.4 0.4 

17.4 3.7 3.6 5.6 5.5 0 .9 0 .9 1.4 1.3 

17.4 5.8 5.8 6 .9 6 .9 3.4 3.4 4 .1 4 .1 

7.8 4.1 4 .1 4 .7 4 .7 2.7 2.7 3.2 3 .2 

17.4 8.4 8 .3 'Kl2 10.1 4 .3 4 .3 5.8 5.7 

17.4 3.8 3 .8 4 .8 4 .7 2 .2 2.2 28 2 .8 

17.4 3.1 3 .1 3 .8 3 .8 1.9 1.9 2.4 2.4 

17.4 3 .5 3 .5 4 .7 4 .7 1.5 1.5 2 .0 2.0 

4.8 02 0.2 0 .2 0 .2 0 .1 0 .1 0 .1 0 .1 

5.0 02 0.2 0 .3 0 .3 0.1 0 .1 0 .2 0 .2 

4.8 0 .0 0 .2 0 .0 0 .3 0 .0 0 .1 0 .0 0 .2 

7.0 2.5 2 .5 3 .0 3 .0 1.5 1.5 1.9 1.9 

SHEET SD30 OF SD1 21 
SWMM Outfall: 

W2STIBWOUTFALL 
(West 2nd Street S.D. Outfall) 

By Date 
A JA 1 2/ 1 8/20 1 7 
MTG 12/ 18/20 17 
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Inlet Summarv Table 
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119CP2W2STGBL C19C P2W2STGBL 7.0 4.3 

120CP7W2STGB L C20CP7W2STGBL 5.0 0 .7 

120C P'IJW2STGBL C20C P'IJW2STGBL 7.0 0.3 

120CP9W2STGBL C20CP9W2STGBL 7.0 5.9 

120C P4W2STGB L C20CP4W2STGBL 7.0 5.2 

120CPSW2STGBL C20CPSW2STGBL 7.0 2 .0 

120C P2W2STGBL C20CP2W2STGBL 5.0 1.3 

18CP2W2STBAL C8CP2W2STBAL 3.1 1.0 

129CP1W2STSRL C29 CP1W2 STSRL 11.3 11.3 

17CP1W2ST C7C P1W2ST 3.4 1.5 

19C P1W2 ST C9C P1W2ST 3.4 2 .7 

16ACP1W2ST C6ACP1W2ST 5.2 'IJ .2 

ISC P1W2STCC L CSC P1W2STCCL 10.8 0 .6 

18CP1W2STCCL C8CP1W2ST CCL 2.5 2 .5 

14CP3W2STCCL C4C P3W2ST CCL 2.5 2 .3 

14CP2W2STCCL C4CP2W2STCCL 2.5 0 .1 

111CP1W2STCCL C 11CP1W2ST CCL 2.5 0.4 

111CP2W2STCCL C 11CP2W2STCCL 2.5 0 .7 

111CP3W2ST CCL C11CP3W2ST CCL 2.5 0 .5 

111CP4W2STCCL C 11CP4W2STCCL 2.5 1.6 

110CP1W2ST CCL C'IJCP1W2STCCL 2.5 0 .9 

19C P1W2 STCC L C9C P1W2ST CCL 2.5 1.4 

16C P1W2 STCC L C6C P1W2ST CCL 10.8 0.4 

17CP1W2STCCL C7CP1W2ST CCL 2.5 1.6 

12C P2W2STBAL C2C P2W2 STBAL 4.4 3.0 

12C P1W2 STBA L C2CP1W2STBAL 2.6 1.8 

137ACP2W2ST C37ACP2W2ST 2.6 3.3 

I'IJACP1W2ST C10ACP1W2ST 3.5 3 .0 

I'IJACP2W2ST C'IJACP2 W2ST 3.6 1.8 

13CPSW2STDBL C3CPSW2STDBL 17.0 11.1 

13C P4W2STD BL C3CP4W2STDBL 11.0 8 .5 

13CP6W2STDBL C3CP6W2STDBL 17.0 14 .7 

13C P2W2STDBL C3C P2W2STDBL 17.0 9 .2 

13CP1W2STDBL C3CP1W2STDBL 20.4 2.4 

13CP3W2STDBL C3CP3W2STDBL 17.0 8 .5 

112BCP1W2ST C12BCP1W2ST 4.7 0 .3 

111BCP2W2ST C11BCP2W2ST 31.4 4 .3 

111BCP1W2ST C11BCP1W2ST 19.5 2.4 

111ACP1W2ST C11ACP1W2ST 3.6 0 .5 

112BCP2W2ST C12BCP2W2ST 3.5 0.9 

111BCP4W2ST C11BCP4W2ST 7.6 8.8 

111BCPSW2ST C11BCP5W2ST 7.8 5.5 

119 B CP2W2ST C19 BCP2W2ST 3.5 2 .5 

119 BCP1W2ST C19BCP1W2ST 3.2 1.9 

119ACP1W2ST C19A CP1W2ST 3.4 1.3 

INLET SUMMARY TABLE NOTES: 
1. The c urb high/soffit hig h inflow d ischarge were ca lc ula ted according to the procedures outlined in the 
Distric t 's Hydraulics Manual. 
2. The inflow d ischarge is the peak hydro graph d ischarge ta ken from the SWMMQIN.OUT file . 

we 
4.3 

0.7 

0 .3 

5.9 

5.2 

2 .0 

1.3 

1.0 

11.2 

1.5 

2 .7 

10.2 

0 .6 

2 .5 

2.3 

0 .1 

1.1 

0 .7 

2.0 

1.6 

0.9 

1.4 

0.4 

1.6 

3.0 

4.8 

3.3 

3.0 

1.8 

11.0 

32.3 

14.2 

9.1 

19.4 

8.5 

0 .3 

4 .3 

6 .7 

0 .5 

0 .9 

8 .8 

5.5 

2 .5 

4 .3 

1.3 

3. The pipe Max Discharge is the peak hydrograph discha rge taken from the 'Link Results' in the SWMM.RTP file. 
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4 .9 4.9 2.8 2 .7 

0 .8 0.8 0.4 0.4 

0 .3 0.3 0.2 0.2 

6 .9 6.9 3.8 3.8 

5.8 5.8 3.6 3.6 

2.5 2.4 1.2 1.2 

1.5 1.5 0.7 0 .7 

1.1 1.1 0.7 0 .7 

12.4 12.4 8.6 8 .5 

1.7 1.6 1.1 1.1 

2 .9 2.9 2.1 2 .1 

10.8 10.9 8.3 8.3 

0.7 0.7 0.4 0.4 

2 .9 2.9 1.6 1.6 

2 .8 2.8 1.3 1.3 

0.1 0.1 0 .1 0.1 

0.5 1.3 0 .2 0.6 

0 .9 0.9 0.4 0.4 

0.5 2.4 0 .3 1.2 

1.9 1.9 0.9 0.9 

1.0 1.0 0.5 0 .5 

1.7 1.7 0.9 0.9 

0.5 0.5 0.2 0.2 

2.0 2.0 0.8 0.8 

3.3 3.3 2.4 2.3 

2.1 5.4 1.1 3.5 

3.7 3.7 2.6 2.6 

3.3 3.3 2.4 2.4 

2 .0 2.0 1.1 1.1 

11.7 11.7 5.9 5.9 

17.9 38 .2 1.4 17.4 

14.8 14.0 'IJ .3 'IJ .2 

10.0 9.7 4 .7 4 .7 

6.1 22.4 1.0 'IJ .O 

9 .3 9.9 4 .5 4 .5 

0.4 1.3 0.2 0.2 

5.0 4.9 2.9 2.9 

3.0 7.8 1.4 4.3 

0 .6 0.6 0 .3 0.3 

1.0 1.2 0 .6 0.6 

10.3 'IJ .1 5.2 5.2 

6 .8 6.6 2.8 2.8 

2 .9 2.9 1.6 1.5 

2.4 5.3 1.2 2.8 

1.7 1.6 0.8 0.8 

0 TYLININTERNATIONAL 

LOWER INDIAN BEND WASH ADMS/P 
STUDY AREA-SOUTH . eng in eer s ! p l ann ers ! scien tis t s 
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3.3 3 .3 

0 .5 0 .5 

0.2 0.2 

4 .6 4.6 

4 .2 4 .2 

1.4 1.4 

0 .8 0 .8 

1.0 1.1 

9.6 9 .6 

1.2 1.2 

2.3 2.3 

8 .6 8.6 

0 .4 0.4 

1.9 1.9 

1.6 1.6 

0 .1 0 .1 

0 .3 0 .8 

0.5 0 .5 

0.4 1.5 

1.2 1.2 

0.6 0 .6 

1.1 1.1 

0 .3 0 .3 

1.1 1.1 

2 .6 2 .6 

1.4 4 .0 

2 .9 2 .9 

2 .6 2 .6 

1.4 1.3 

7.3 72 

1.9 21.5 

12 .6 12 .6 

5.9 5.9 

1.3 12.4 

5.5 5.5 

0.2 0 .2 

3.4 3.4 

1.7 5.1 

0.3 0 .3 

0.7 0 .7 

6 .3 6 .3 

3.6 3 .5 

1.9 1.9 

1.4 3 .2 

1.0 1.0 

SHEET SD31 OF SD1 21 
SWMM Outfall: 

W2STIBWOUTFALL 
(West 2nd Street S. D. Outfall) 

By Date 
AJA 12/18/2017 
MTG 12/18/2017 
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Pjop Di~r 1::lrP'P Summ::lrv T::lhiP Pioe Dischare-e Summarv Table 
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-~ D ~ m z .. - - - llm 1G.Qj GIJJ l'G'Il!l ~ - -C1W2ST 246.4 485.0 550.2 272 .7 334 .0 C37BW2ST 485.6 "'60.5 189.3 96 .5 116.9 

C2W2ST 337.3 484.5 549 .8 272 .2 334 .2 C38W2ST 322.2 149.6 175.5 89 .5 108.5 

C3W2ST 329.8 482.8 549 .8 274 .1 335.0 C39W2ST 52.8 148.7 174 .5 88 .9 108.0 

C4W2ST 344 .7 484.4 549 .9 272.4 331.1 C40W2ST 627.2 148.3 174 .1 88 .7 107.8 

C5W2ST 270.9 484.4 549 .7 271.6 330 .1 C41W2ST 20 1.6 21.4 25.1 11.8 14.4 

C6AW2ST 277.9 480.7 545.2 270.2 328.2 C42W2ST 96 .8 21.5 25.2 11.8 14.4 

C6W2ST 272.4 470.3 534 .2 263.4 320.3 C43W2ST 59 .5 21.5 25.2 11.8 14.5 

C7W2ST 235.5 470.3 534 .2 278 .9 319.9 C44W2ST 77.0 10.8 12.4 6.5 8.0 

C8W2ST 254.7 468.9 533 .0 270.1 322 .5 C45W2ST 79 .4 10.9 12 .6 6.6 8.1 

C9W2ST 204 .0 468.9 533 .0 271.5 325.6 C1W2STGBL 635.7 127.1 149.3 77.1 93.8 

C10AW2ST 229.5 466.4 530.2 271.6 326.3 C2W2STGBL 108.3 127.0 149.2 77.1 93.7 

C10BW2ST 288.4 462.3 525.6 271.4 335.3 C3W2STGBL 109.4 123.0 144.0 75.1 91.2 

C11AW2ST 240.9 462.2 525.8 263.9 321.4 C4W2STGBL 108.8 115.9 135.4 71.6 86.7 

C11BW2ST 283.6 462.1 525.6 269.4 320 .1 C5W2STGBL 109.0 107.0 125.9 65.7 79.8 

C12AW2ST 274 .9 449.6 512 .3 258.7 322 .8 C6W2STGBL 87.9 101.0 118.8 62 .5 75.6 

C12BW2ST 288.4 449.5 512 .0 259 .2 318.3 C7W2STGBL 108.0 99 .3 1"'6.8 61.3 74 .1 

C12CW2ST 282 .7 449.2 511.8 258.6 3"'6.4 C8W2STGBL 110.6 91.6 108.1 56.0 67.9 

C13W2ST 204 .0 449.2 512 .0 263.4 319.0 C9W2STGBL 111.5 91.6 107.8 55.8 67.3 

C14W2ST 228.7 448.9 511.8 265.5 319.2 C10W2STGBL 111.0 88.4 103.1 54 .5 65.7 

C15<\W2ST 268.7 449.0 511.6 260.5 313.6 C11W2STGBL 112.5 78 .7 91.9 48 .9 58.9 

C158W2ST 245.8 402.9 449.7 243.2 284 .9 C12W2STGBL 111.5 70 .5 82 .2 44.4 53.0 

C"'6W2ST 257.1 402 .8 449 .6 245.6 284 .2 C13W2STGBL 111.1 70 .7 82 .5 44 .5 53 .0 

C17W2ST 987.1 402 .8 449.7 253.3 284 .3 C14W2STGBL 111.1 70 .8 82 .7 44 .6 53 .1 

C18W2ST 868.0 394 .9 442 .9 248.7 282 .9 C15W2STGBL 172.5 70 .9 82 .8 44 .7 53 .3 

C19AW2ST 976.5 394.8 442 .9 246.7 297.6 C"'6W2STGBL 262.7 36 .5 43 .3 22 .2 26.7 

C19BW2ST 941.6 393.8 4417 245.4 301.5 C17W2STGBL 262.2 32 .6 39 .0 19.6 23.7 

C19CW2ST 938.8 389.9 437.0 242 .8 296.4 C18W2STGBL 61.9 25.7 30 .5 15.4 18.6 

C20W2ST 948.6 387.2 437.0 236.4 295.8 C19W2STGB L 61.9 22 .3 26 .0 14.2 16.8 

C21W2ST 946 .1 389.8 433.3 235.3 291.6 C20W2STGB L 36 .5 15.6 18 .2 10.0 11.8 

C22W2ST 644 .9 342.3 386.7 203 .9 260.7 C21W2STGBL 7.8 0.4 0 .5 0.3 0.3 

C23W2ST 353.3 345.3 386.4 217.8 29 1. 2 C1W2STSRL 2055.1 173.8 195.6 105.0 122 .7 

C24W2ST 494.4 351.9 386 .6 205.6 255.5 C2W2STSRL 1790.3 172.7 205.7 104.4 122.2 

C25W2ST 486.3 345.0 383 .0 206 .3 253.9 C3W2STSRL 1925.0 "'68.3 193.4 100.9 118.3 

C26W2ST 508.6 345.4 385.0 208 .8 254 .0 C4W2STSRL "'64 .5 "'68.3 197.4 100.8 118.2 

C27W2ST 510.7 345.8 388.5 207.4 25.2 .7 C5W2STSRL "'64 .1 "'63.4 1912 99 .0 116.6 

C28W2ST 512.4 347.4 390 .9 206 .0 251.5 C6W2STSRL "'63.6 142.2 168.0 84 .5 97.5 

C29W2ST 15"'6.1 349.7 391.6 206.4 25t2 C7W2STSRL 100.9 140.9 166.6 84 .3 96.5 

C30W2ST 275.1 176.9 196.5 105.3 128.2 C8W2STSRL "'63.9 134.0 158.3 81.5 92 .2 

C31W2ST 266.9 177.0 196.7 105.5 128.3 C9W2STSRL "'67.5 133.2 157.5 85.1 93.4 

C32W2ST 276.6 176.9 196.9 105.6 128.3 C10W2STSRL "'64 .0 132.1 155.4 85.1 97.1 

C33W2ST 273.5 176.3 195.9 105.3 127.9 C11W2STSRL 154.1 1"'6.8 137.2 76.8 90.0 

C34W2ST 133.9 175.1 194.8 104.7 127.3 C12W2STSRL 98.3 1"'6 .8 137.1 76.6 90.3 

C35W2ST 272.8 174.1 194.2 104.2 126.9 C13W2STSRL 139.6 115.5 135.5 76.0 90.8 

C36W2ST 423.5 172.6 193.6 103.6 125.9 C14W2STSRL 76 .2 112.5 131.9 74 .5 90.1 

C37AW2ST 413.9 "'64.4 195.2 99 .3 119.9 C15W2STSRL 139.4 110.7 129.2 74.0 91.2 

PIPE DISCHARGE SUMMARY TABLE NOTES: 
1. Th e normal depth capacity d ischarges were obtained from the SWMM.RPT file . 
2. Th e pipe discharge is the peak hydrograph discharge taken from the 'Link Results" in the SWMM.RTP file. 
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C"'6W2STSRL 138.7 106.7 124.8 69 .2 89 .1 

C17W2STSRL 139.7 104.9 122.5 65.5 87.2 

C18W2STSRL 139.3 103 .9 121.3 65.9 84.4 

C19W2STSRL 136.9 95.4 111.1 59 .9 75.1 

C20W2STSRL 87.9 95.3 110.9 63 .8 72 .2 

C21W2STSRL 139.5 92 .8 107.3 55.5 71.1 

C22W2STSRL 135.8 88 .2 102.1 54 .9 70.4 

C23W2STSRL 62 .2 89 .1 102.2 60 .9 67.2 

C24W2STSRL 98 .3 21.1 20.5 15.7 18.1 

C25W2STSRL 110 .8 23.4 19.3 14 .5 16.4 

C26W2STSRL 85.8 19.5 19.7 10.5 18.0 

C27W2STSRL 85.5 11.4 11.9 9.0 11.2 

C28W2STSRL 595.5 11.2 12 .3 8.4 9.5 

C29W2STSRL 1017 11.2 12 .3 8 .5 9.5 

C30W2STSRL 96.4 0.0 0 .0 0.0 0.0 

C1W2STWISRL 62 .5 34 .8 39.6 23 .0 27.1 

C2W2STWISRL 25.7 31.1 35.1 20.4 24 .2 

C3W2STWISRL 27.7 24 .5 27.5 15.9 18.8 

C4W2STWISRL 27.6 "'6 .1 18.4 10.5 12.1 

C5W2STWISRL 26 .5 15.7 18.4 10.5 12.2 

C6W2STWISRL 26 .7 12 .1 13.8 7.6 9.0 

C7W2STWISRL 25.6 4.6 5.4 2.8 3.3 

C8W2STWISRL 13.9 4.6 5.4 2.8 3.4 

C 1W2STEISRL 139.1 71.5 83.4 44 .3 53.4 

C2W2STEISRL 101.6 61.4 69.7 40 .2 48.0 

C3W2STEISRL 128.5 53 .7 59.4 37.1 43.8 

C4W2STEISRL 39.2 53.3 59.7 37.3 43.6 

C5W2STEISRL 64 .0 39 .2 43.3 26 .6 31.2 

C6W2STEISRL 57.7 32.4 36.3 21.6 25.5 

C7W2STEISRL 48 .0 28 .5 32 .1 19 .1 22 .6 

C8W2STEISRL 20 .9 9.4 10.8 6 .6 7.7 

SHEET SD32 OF SD1 21 
SWMM Outfall : 

W2STIBWOUTFALL 
(West 2nd Street S.D. Outfall) 

By Date 
AJA 12/18/20 17 
MTG 12/ 18/20 17 


