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1. Introduction 

The purpose of this report is to provide the updated hydraulic analysis for a proposed detention pond 
facility. The new pond will be located at the southeast corner of Zuni Road and Pennsylvania Street 
(see Figure 1). The analysis will also include the existing detention pond at the International District 
Library site as the hydraulics of the two ponds are connected. The International District Library Surge 
Pond (IDL Pond) and the Zuni Pennsylvania Detention Pond (Zuni Penn Pond) are proposed new 
facilities to contain stormwater flows and reduce the incoming flows to the existing Dallas storm 
drain system. 

The drainage basins in this area of Albuquerque generally drain from east to west, and large-
diameter interceptor storm drains are generally located in the north-south-direction streets. The 
conveyance capacity of these large-diameter storm drains is limited due to the mild south to north 
slopes. The I-40 Channel is the outfall for all the north-south storm drains. The channel cannot 
accept additional flows due to capacity limitations. 

The Campus Wash Drainage Report (Campus Wash) and San Mateo to Moon Mini Drainage 
Management Plan (Moon Mini), both by Smith Engineering Company, were prepared in 2008 and 
2017, respectively. Since that time, changes to the proposed drainage facilities in the area have 
occurred. The two proposed detention pond facilities were not included in the previous drainage 
management plans. The U.S. Environmental Protection Agency (EPA) Storm Water Management 
Model (SWMM) program, version 5.2, was used to model the existing storm drain facilities in the 
area and the two proposed ponds to verify that the system will function as desired. See Figure 1 for 
the study area. 

 

Figure 1. Study Area 
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2. Existing Conditions 

2.1 Previous Reports 

 Drainage Report for the Campus Wash Drainage Basin (May 2008) – The purpose of this 
report by Smith Engineering Company was to conduct a drainage analysis and develop a 
floodplain analysis to determine where Federal Emergency Management Agency-identified 
floodplains could be eliminated in the drainage basins. This project developed a hydrologic 
analysis for the area and summarized the flow hydraulics for flows in the streets and storm 
drains. A detailed field observation of existing drainage patterns and existing infrastructure, 
including detention ponds, storm drain inlets, street flow split locations, street widths, and 
curb heights, etc., was conducted. A hydrologic analysis for the 100-year, 24-hour storm 
using the AHYMO_97 computer program for the “fully developed” conditions was developed.  

The project was generally bounded between Eubank Boulevard to the east, the intersection 
of Campus Boulevard and Lomas Boulevard to the west, the intersection of Ridgecrest Drive 
and Louisiana Boulevard to the south, and Central Avenue/Copper Avenue to the north, and 
it included the Zuni-Pennsylvania Detention Pond site. 

 San Mateo to Moon Mini Drainage Management Plan (November 2017) – This plan, 
prepared by Smith Engineering Company, analyzed existing drainage conditions, determined 
deficiencies, and developed proposed improvements. Some flows from the hydrologic model 
from the Campus Wash study were input, as it is adjacent to this study and those storm drain 
systems convey off-site flows into this study area. The Hydrologic Engineering Center 
Hydrologic Modeling System (HEC-HMS) was used to model the 2-year, 10-year, and 
100-year storms in this study. Several hydrographs from the Campus Wash Drain 
Management Plan were imported into this study. 

The study area is generally bounded by I-40 to the north, Zuni Road to the south, Eubank to 
the east, and Washington Street to the west. The Zuni-Pennsylvania Detention Pond is 
located just south of the study boundary. 

 Zuni Pennsylvania Detention Pond (October 2022) – This draft report by Parametrix 
documents the hydraulic analysis and key design features for a new detention pond at the 
southeast corner of Zuni Road and Pennsylvania Avenue. It was to be updated based on the 
findings of the SWMM models. This report is superseded by this current report. 

 International District Library Surge Pond Drainage Report (August 2023) – This report was 
prepared by High Mesa Consulting Group to document the drainage analysis for a new surge 
pond that the City of Albuquerque constructed with partial funding from the Albuquerque 
Metropolitan Arroyo Flood Control Authority (AMAFCA). The report documents two phases for 
the pond construction. The first phase will be a retention pond that captures the on-site 
drainage flows. The second phase will function as a surge pond and include new storm 
drains in Chico Road to allow the pond flows to outflow to the Dallas storm drain.  

 Zuni Detention Pond, Storm Water Management Model (August 2024) – This report was 
prepared by Parametrix and provides the hydraulic analysis for the Zuni-Pennsylvania 
Detention Pond and the International District Library Surge Pond. The Zuni pond was 
designed to a depth of 24 feet. Flows would outflow from the pond via a forcemain/pump 
and a gravity storm drain. EPA SWMM was used to model the two new detention ponds and 
the existing/proposed storm sewer system. 
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2.2 Flood Insurance Rate Map (FIRM) 

The site is located on Flood Insurance Rate Map 35001C0358H. The map shows that the project 
site is not within a floodplain (See Figure 2). 

 

Figure 2. FIRM 35001C0358H 

2.3 Existing Storm Drains 

There is an existing 54” storm drain line in Zuni Road flowing from east to west and an existing 36” 
storm drain in Pennsylvania Street with flows draining from south to north. In addition, there is an 
existing 18” storm drain line running along the east side of the site from the end of Rhode Island 
Street to an existing drop inlet in Zuni Road. The existing 36” and 54” storm drains in Zuni Road and 
Pennsylvania Street connect at a junction box at the intersection of those two streets. An existing 
66” storm drain continues north from the junction box towards Central Avenue. At Central Avenue, 
the 66” in Pennsylvania connects to a 30” in Central Avenue and then continues north in Dallas 
Street until it eventually discharges to the I-40 Channel (see Figure 3 and Figure 4). 
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Figure 3. Existing Storm Drain Layout 
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Figure 4. Existing Storm Drain Layout (Cont’d) 

3. Hydrology 

3.1 Drainage Basins 

This study included drainage basins from the two previous studies in the area: Campus Wash and 
Moon Mini. The Zuni Penn Pond is located within the Campus Wash study. The Zuni Penn Pond will 
discharge into the Dallas storm drain, which drains north through the Moon Mini study area. In 
addition, a new basin (Chico Basin) was added that drains to the IDL Pond. This basin was assumed 
to flow north in the Moon Mini study and did not impact the IDL Pond in that study. However, after 
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discussions with AMAFCA and the City of Albuquerque, it was decided that portions of that basin may 
impact the IDL Pond and that the flows should be included in this study. 

3.2 HEC-HMS 

HEC-HMS was used to determine the hydrographs for input into the SWMM. The two previous studies 
in the area, Campus Wash and Moon Mini (see Section 2.1), used different hydrology methods, 
HEC-HMS and Arid-Lands Hydrologic Model (AHYMO), that had to be considered for this project. As 
HEC-HMS is currently the only accepted hydrology model for AMAFCA, that was the model used for 
this project.  

The Moon Mini HEC-HMS model was provided by AMAFCA and was the basis for the HEC-HMS model 
used for this study. The AHYMO basin inputs from the Campus Wash study were input into the Moon 
Mini HEC-HMS hydrologic model using the AMAFCA white paper Migrating from AHYMO’97 to 
HEC-HMS (and USEPA SWMM) for guidance. As the Campus Wash study encompassed a much 
larger area than this project, the basins which did not impact the study area were deleted from the 
model. This helped the model run faster and more efficiently.  

Two basins were added to the HEC-HMS model that primarily impact the IDL pond.  The IDL Pond 
basin consists of the property containing the pond and the area east of Dallas Street that drains 
towards Chico Road. 

Table 1 shows the conversion of the AHYMO basin inputs to HEC-HMS inputs. A more detailed 
summary and figures showing basin locations are located in Appendix A. 

Table 1. AHYMO Conversion Summary 

Basin ID Location SWMM Input 
Node 

AHYMO 
100-Year 
Flow (cfs) 

HEC-
HMS 

100-Year 
Flow (cfs) 

AHYMO 
100-Year 
Volume 
(ac-ft) 

HEC-
HMS 

100-Year 
Volume 
(ac-ft) 

70 Moon to 
Wyoming 

Added to 2A 
Junction 

68.5 67.9 4.7 4.8 

72 Wyoming to 
Virginia 

Added to 2A 
Junction 

49 50.5 2.88 2.9 

Dallas SD Central SD 1-DallasSD 276.01 273.8 37.8 38.1 

Recall 4.94 South of 
project area 

Added to 2A 
Junction 

159.2 159.7  10.9 

Junction - 70, 
72, and Recall 

4.94 Basins  

Zuni/ 
Wyoming 

2A-Wyoming 266.5 251.4 18.61 18.6 

74 Zuni/Utah 2B Utah 53.2 54.6 3.28 3.3 

75 Tennessee/ 
Decatur 

3-Penn 93.3 93.7 5.54 5.6 

IDL Pond IDL Pond 
Site 

5-IDL+ChicoBasin N/A 8.5 N/A 0.5 

Chico Basin  5-IDL+ChicoBasin  183.5  8.4 

AHYMO = Aric-Lands Hydrologic Model Conversion; HEC-HMS = Hydrologic Engineering Center Hydrologic Modeling System; cfs = cubic 
feet per second; ac-ft = acre feet. 
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The HEC-HMS hydrographs were input into SWMM as time series tables. The hydrographs were input 
at five locations (indicated by green circles on Figure 5): 

 Central/Utah: 1-DallasSD 

 Zuni/Wyoming: 2A-Wyoming 

 Zuni/Utah: 2B-Utah 

 Tennessee/Decatur: 3-Penn 

 IDL_Pond: 5-IDL+ChicoBasin 

 

Figure 5. Storm Drain and Pond Schematic 
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4. Hydraulics 

4.1 Roadway Improvements 

Zuni Road and Pennsylvania Street border the pond on the north and west sides, respectively.  The 
adjacent roadway widths and curb locations will not be changed with this project. The adjacent 
sidewalks will be modified to meet current City of Albuquerque standards.  Currently, the sidewalk on 
the east side of Pennsylvania adjacent to the pond is 3.5’ wide.  This will be widened to 7’ with this 
project.  The sidewalk on the south side of Zuni Road is 5.5’ wide and will be widened to 6’ with an 8’ 
landscape buffer between the sidewalk and curb. The changes will not affect the street hydraulics. 

 

4.2 Storm Drain 

Flows from the existing 54” diameter storm drain in Zuni Road will drain into the new detention pond 
at a new manhole and inlet pipe at the northeast corner of the site.  The existing 54” diameter pipe 
will allow 256.5 cfs from Zuni Road storm drain to enter the new detention pond. The existing 54” 
diameter will be plugged to the west at the new manhole to prevent the existing flows from 
continuing west. A new manhole will be added in Zuni Road at the northwest side of the pond and a 
new 30” diameter outflow pipe from the pond to the Zuni Road storm drain. The junction box located 
in the intersection of Zuni Road and Pennsylvania Street will remain.   

In Pennsylvania Street, a new manhole will be constructed near the northwest corner of the pond to 
allow flows from the 36” diameter Pennsylvania storm drain to enter the pond. New drop inlets will 
be added at this location to capture street flows and convey those flows to the pond. The existing 
36” diameter storm drain carries 58 cfs and an additional 37.5 cfs will be captured with the new 
drop inlets. A total of 97.5 cfs will enter the new pond from Pennsylvania Street through a 42” 
diameter pipe. 

The existing 18” storm drain from Rhode Island Street on the east side of the pond will be 
intercepted and allowed to drain into the proposed detention pond. (See Figure 6).   
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Figure 6. Proposed Storm Drain Layout 
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4.3 Zuni Pennsylvania Detention Pond 

The proposed detention pond will have maximum capacity for 15.17 acre-feet of volume at 10.37 
feet deep. The proposed detention pond will provide the necessary volume through a combination of 
1.5:1 concrete side slopes and short vertical retaining walls.  The lowest point on the pond bottom is 
5353.9 and the top of pond elevation is 5364.27. The pond will function at 91.8% of the total 
capacity during the 100-year storm with an outflow pipe of 30-inch diameter. See Table 2 for a 
summary of the pond analysis. Water quality at the outflow pipe from the pond will be maintained 
using a ported riser. 

Table 2. 100-year Storm Pond Summary 

Pond  Peak 
Inflow 

(cfs) 

Peak 
Outflow 

(cfs) 

Inflow 
Runoff 
Volume 

(ac-ft) 

Max Pond 
Storage 
(ac-ft) 

Peak 
Pond 

Storage 
(ac-ft) 

Peak 
Water 

Surface 
Elevation 

Bottom of 
Pond 

Elevation 

Max 
Allowable 

Water 
Surface 

Elevation 

Max 
Pond 
Depth 

(ft) 

Zuni-
Penn 
Pond 

210.4 69.78 27.1 15.17 13.93 5363.55 5353.9 5364.27 10.37 

4.4 International District Library Surge Pond 

The International District Library Surge Pond is located at the southwest corner of Chico Road and 
Charleston Street. Phase 1 of the project has been constructed which includes the surge pond and a 
storm drain stub out to the north for a connection to a future storm drain in Chico Road that will 
connect to the existing storm drain in Dallas Street.  

According to the plans provided to AMAFCA and Parametrix, the surge pond detention pond has a 
maximum capacity for 5.02 acre-feet of volume at 7.20 feet deep. The lowest point on the pond 
bottom is 5343.0 and the top of pond elevation is 5350.00. The pond will function at 85.7% of the 
total capacity during the 100-year storm with an outflow pipe of 36-inch diameter. See Table 3 for a 
summary of the pond analysis.  

Table 3. 100-year Storm Pond Summary 

Pond  Peak 
Inflow 

(cfs) 

Peak 
Outflow 

(cfs) 

Inflow 
Runoff 
Volume 

(ac-ft) 

Max Pond 
Storage 
(ac-ft) 

Peak 
Pond 

Storage 
(ac-ft) 

Peak 
Water 

Surface 
Elevation 

Bottom of 
Pond 

Elevation 

Max 
Allowable 

Water 
Surface 

Elevation 

Max 
Pond 
Depth 

(ft) 

IDL 
Pond 

191.06 45.84 8.93 5.02 4.30 5349.56 5343.0 5350.20 7.20 

 

4.5 SWMM 

The EPA SWMM is a hydraulic model used to route runoff and inflow through drainage system 
network of pipes, storage units, and diversion structures. The pipe and catch basin network was 
modeled to match the existing as-built system provided by AMAFCA (Appendix C) along Zuni Road, 
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Pennsylvania Avenue, Central Avenue, and Dallas Street, with the outfall at Dallas and Copper Road. 
Some of the older storm drain as-builts used the NAVD 29 vertical datum. The current plans use the 
NAVD 88 vertical datum. To account for this difference, 2.723 feet was added to the NAVD 29 
elevations to get elevations in NAVD 88. These inputs are provided in Appendix B. 

For the Zuni Pond and IDL Pond, proposed designs were incorporated into the model. This included 
adding catch basins, conveyance pipes, and storage units.  

Figure 7 below shows a schematic of the SWMM with flow direction and hydrograph input locations.  

 

Figure 7. SWMM Model Schematic 
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4.5.1 Assumptions and Limitations 

The SWMM has a few limitations that apply to this analysis: 

 Inlet/outlet pipe losses are hard to account for in storm networks. 

 Flooding/overtopping is water lost to the system when in reality the water would return to the 
system downstream at another catch basin inlet.  

These limitations were worked around by: 

 Based on research about entrance and exit losses in the SWMM, they are considered minor 
losses, and were accounted for in the model by setting the roughness to 0.013. 

 Street network was added beside the conduit system along Tennessee St SE, Bell Ave SE, 
Pennsylvania St SE, and Zuni Rd SE. to account for overland flow. This allows the water to 
flow down the road and back into the conveyance system where and when there is capacity.  

In addition, some modeling assumptions and reasoning for are noted below: 

 To be conservative, the outfall at Dallas Road and Copper Avenue was modeled as full 
(tailwater condition set to top of existing pipe) to account for the lack of capacity in the 
system and any backwater that could occur from the network north of Copper Avenue (which 
was not modeled). 

 Dynamic wave routing method was chosen as it allows backwater effects to occur. As the 
proposed built systems assume some backwater into the proposed ponds. 

 The model does not include a conveyance system for the Chico Basin flows to travel to the 
IDL Pond. The model adds the Chico Basin flows directly to the pond to analyze the capacity 
of the IDL pond. A future storm drain will need to be designed to convey the Chico Basin 
flows to the pond. This future storm drain and the required inlets are not included in this 
SWMM model.  

 Street flow was added along Tennessee Street SE, Bell Ave SE, and Pennsylvania Street SE to 
help account of overland flow and to accurately represent surcharging and flooding at inlets 
and along the roadway. Street flow was not added along Central Ave SE and thus the model 
shows flooding and surcharging along the pipe and node network.  

5. Conclusions 

The hydraulic analysis shows that the proposed storm drain improvements, the proposed Zuni-
Pennsylvania Pond, and the IDL Pond will act in concert to successfully reduce the flows entering the 
Dallas storm drain system. The model shows the Zuni-Pennsylvania Pond is 91.8% full and the IDL 
Pond is 85.8% full (see Table 4 below). 

Table 4. SWMM Pond Summary 

Pond Maximum Volume (ac-ft) Percent Full 

Proposed IDL 7.6 85.7 

Zuni Penn 13.93 91.8 
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Project: Zuni Pond Model Simulation Run: 100-24hr AMAFCA

Start of Run: 16May2012, 10:00 Basin Model: EX-100Yr-24hr AMAFCA
End of Run: 18May2012, 10:00 Meteorologic Model: 100-yr 24-hr 25% weighted
Compute Time:17Jul2024, 16:29:31 Control Specifications:4 min interval

Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(ACRE-FT)

J-LO3 0.4896 373.4 16May2012, 16:20 21.5

Recall 4.94 0.1424 159.1 16May2012, 16:04 10.9

CW 70 0.06135 67.9 16May2012, 16:16 4.8

J-CW 70.9 0.20375 200.9 16May2012, 16:08 15.7

CW 72 0.02854 50.5 16May2012, 16:08 2.9

CW 74 0.036382 54.6 16May2012, 16:12 3.3

J-CW 74.9 0.268672 301.1 16May2012, 16:08 21.9

Split 74.9 0.268672 259.1 16May2012, 16:08 10.8

CW 75 0.05972 93.7 16May2012, 16:12 5.6

J-CW 69.98 0.23229 251.4 16May2012, 16:08 18.6

J-CW 75.9 0.328392 350.2 16May2012, 16:12 16.5

M2 0.0704 125.8 16May2012, 16:16 8.4

2DEXMOON-BV 60" 0.0704 17.8 16May2012, 16:16 0.2

LWE 0.1145 142.1 16May2012, 16:20 10.0

J-ST.BYPASS.MOON-BV0.0704 17.8 16May2012, 16:16 0.2

J-LWE1 0.1849 157.8 16May2012, 16:20 10.2

3DEX.CHICO-WYOM 42"0.1849 98.8 16May2012, 16:20 2.6

J-ST.BYPASS.CHICO-WYOM0.1849 98.8 16May2012, 16:20 2.6

LWE-2 0.0736 102.7 16May2012, 16:16 6.7

4DEX.COPPER-WYOM 54"0.0736 42.7 16May2012, 16:16 0.9

J-ST.BYPASS.COPPER-WYOM0.0736 42.7 16May2012, 16:16 0.9

J-TOTALSTBYPASS.LWE1-20.2585 139.2 16May2012, 16:20 3.4

LO-1 0.1352 143.7 16May2012, 16:24 11.2

J-AP10 0.3937 278.7 16May2012, 16:20 14.7

1DEX.COPPER-TEXAS 30"0.3937 278.7 16May2012, 16:20 14.7

LO-2 0.0959 94.7 16May2012, 16:20 6.9

J-ST.BYPASS.COPPER-TEXAS0.4896 373.4 16May2012, 16:20 21.5

Page 1

Zuni Pond Input



Hydrologic
Element

Drainage Area
(MI2)

Peak Discharge
(CFS)

Time of Peak Volume
(ACRE-FT)

J-ST.TOTAL. COPPER-DALLAS0.4896 373.4 16May2012, 16:20 21.5

2DEX.COPPER-DALLAS 36"0.4896 373.4 16May2012, 16:20 21.5

DALLAS-SD 0.405 273.8 16May2012, 16:04 38.1

1.SD.COPPER-TEXAS 0.0 0.0 16May2012, 10:00 0.0

2.SD.COPPER-DALLAS 0.405 273.8 16May2012, 16:04 38.1

3.SD.MARQ-DALLAS 0.405 273.8 16May2012, 16:04 38.1

4.SD.LOMAS-DALLAS 0.405 273.8 16May2012, 16:04 38.1

DALLAS SD OUTFALL 0.405 273.8 16May2012, 16:04 38.1

Zuni Penn Pond 0.328392 5.0 16May2012, 16:04 15.8

M-1 0.019 53.1 16May2012, 16:08 2.6

1D.EXMOON-CENT 30" 0.019 0.0 16May2012, 10:00 0.0

Chico Basin 0.0619 183.5 16May2012, 16:08 8.4

ST-CENTRAL 0.019 0.0 16May2012, 10:00 0.0

1SD.MOON-CENT 0.0 53.1 16May2012, 16:08 2.6

IDL Pond 0.00352 8.5 16May2012, 16:12 0.5

2SD.MOON-BV 0.0 156.2 16May2012, 16:12 10.8

3SD.CHICO-WYOM 0.0 59.0 16May2012, 16:08 7.6

4SD.COPPER-WYOM 0.0 119.0 16May2012, 16:08 13.4

Page 2



IDL Pond Inputs

Central/Utah input

Zuni/Wyoming Input

Zuni/Utah Input

Tennessee/Decatur
Input







Recall 4.94 Basin



Campus Wash Hydrology Comparison

100-year, 24-hour

AHYMO Commands ID Hyd No

Drainage Area

(sq.mi.)

Time to Peak

(hrs)

Time to Peak

(min)

Lag Time

(min)

Lag Time

(hrs) A B C D CN Q-AHYMO Q-HEC-HMS

AHYMO Volume

(ac-ft) 

HEC-HMS Volume

(ac-ft) Comment

Compute NM HYD 1 70 0.06135 0.32 39 11.52 0.192 21 15 25 39 70 68.5 67.9 4.7085 4.8

Divide HYD 27 70.I 0

26 70.S 68.5 4.7063

Recall HYD 4.92 159.2 159.7 10.9

Add HYD 63 70.9 218.8 200.9 15.6026 15.7 68.5 + 159.2 = 227.7

Recall HYD 4.94 218.8 Omit from HEC-HMS due to 0 flow

Add HYD 69.91S 218.8 Omit from HEC-HMS due to 0 flow from 4.94

Compute NM HYD 72 0.02854 0.22 7.92 0.132 15 8 12 65 63 49 50.5 2.88 2.9

Route HYD 69.8, R86 217.5 Route 69.91S, omitted from HEC-HMS model

Add HYD 69.98 266.5 251.4 18.6136 18.6 Add Basin 72 (49+217.5=266.5)

Route HYD 69.89A, R48 265.3 Route 69.89, omitted from HEC-HMS model

Compute NM HYD 74 0.036382 0.26 9.36 0.156 10 15 25 50 70 53.2 54.6 3.2806 3.3

Add HYD 74.9 318.5 301.1 21.8943 21.9 Add Basin 74 (265.3+53.2=318.5)

Divide HYD 74.9S 276.5 259.1 11.7179 10.8

74.9I 42 10.1764 11.1 Inlet capacity at Zuni & Utah, leaves system (for this analysis)

Compute NM HYD 75 0.05972 0.24 8.64 0.144 12 13 20 55 68 93.3 93.7 5.5457 5.6

Add HYD (Zuni Pond Input) 75.9 354.5 350.2 17.2446 16.5 Add Basin 75 (276.5 + 93.3=369.8)

Divide HYD 75.9I 59 6.7101 Inlet Capacity at Zuni and Pennsylvania

75.9S 295.47 10.5346 Street flow at Zuni and Pennsylvania

Add HYD (Central SD) 213.I 276.01 273.8 37.797 38.1 Dallas SD input

Leaves Model (Moon Mini Input)

Option

HEC-HMS - Remove 59 cfs from 213.I 276.01 214.8 37.797 13.8

59 24.4 Leaves system

International District Library Pond 0.167 6 98 8.5 0.5

Chico Basin 0.0619 10 6 98 183.5 8.4

AHYMO Data - From Campus Wash Drainage Report, Vol. 4 Appendix 3

HEC-HMS Data from current model

Land Treatment



Pipe Capacity

Pipe Location D Slope Area R Q Provided Q Required Velocity

(in) (%) (ft^2) (cfs) (cfs) (ft/s)

1 Pennsylvania 24 0.7 3.14 0.500 18.98 17.85 5.68

2 Pennsylvania 42 1 9.62 0.875 100.88 75.85 7.88

3 Pennsylvania 42 1 9.62 0.875 100.88 93.70 9.74

Manning's Equation:

Q = 1.49/n * A * R^(2/3) * S^(1/2)

A =  Area

R =  D/4

S =  Slope

n =   0.013

1



Worksheet for Combination Inlet On Grade - 4-  DBL A DBK W

Project Description

EfficiencySolve For

Input Data

cfs17.85Discharge

%0.500Slope

ft2.00Gutter Width

%10.000Gutter Cross Slope

%2.000Road Cross Slope

0.017Roughness Coefficient

in0.4Local Depression

in2.5Local Depression Width

ft2.00Grate Width

ft6.0Grate Length

P-50 mm (P-1
-7/8")

Grate Type

%25.0Clogging

ft13.0Curb Opening Length

Options

Use BothCalculation Option

Exclude NoneGrate Flow Option

Results

%78.50Efficiency

cfs14.01Intercepted Flow

cfs3.84Bypass Flow

ft24.2Spread

in7.7Depth

ft²6.0Flow Area

in1.9Gutter Depression

in2.3Total Depression

ft/s2.97Velocity

ft/s12.28Splash Over Velocity

1.000Frontal Flow Factor

0.374Side Flow Factor

0.253Grate Flow Ratio

%4.396Equivalent Cross Slope

ft4.5Active Grate Length

0.275Length Factor

ft30.9Total Interception Length

Messages

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/12/2025

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterUntitled1.fm8



Worksheet for Combination Inlet On Grade - 4-  DBL A DBK W

Messages

Grate Length 
should be 
within the 

defined range 
of HEC-22's 

Chart 5 
(approx. 0.5-
4.5 ft / 0.15-

1.35 m).

Messages

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/12/2025

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterUntitled1.fm8



Worksheet for Combination Inlet On Grade - 4 - C DBL W

Project Description

EfficiencySolve For

Input Data

cfs3.84Discharge

%0.500Slope

ft2.00Gutter Width

%10.000Gutter Cross Slope

%2.000Road Cross Slope

0.017Roughness Coefficient

in0.4Local Depression

in2.5Local Depression Width

ft2.00Grate Width

ft7.4Grate Length

P-50 mm (P-1
-7/8")

Grate Type

%25.0Clogging

ft7.5Curb Opening Length

Options

Use BothCalculation Option

Exclude NoneGrate Flow Option

Results

%88.75Efficiency

cfs3.41Intercepted Flow

cfs0.43Bypass Flow

ft12.9Spread

in5.0Depth

ft²1.8Flow Area

in1.9Gutter Depression

in2.3Total Depression

ft/s2.12Velocity

ft/s14.10Splash Over Velocity

1.000Frontal Flow Factor

0.641Side Flow Factor

0.484Grate Flow Ratio

%6.582Equivalent Cross Slope

ft5.6Active Grate Length

0.153Length Factor

ft12.7Total Interception Length

Messages

Page 1 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/12/2025

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterUntitled1.fm8



Worksheet for Combination Inlet On Grade - 4 - C DBL W

Messages

Grate Length 
should be 
within the 

defined range 
of HEC-22's 

Chart 5 
(approx. 0.5-
4.5 ft / 0.15-

1.35 m).

Messages

Page 2 of 227 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666

1/12/2025

FlowMaster
[10.02.00.01]

Bentley Systems, Inc.  Haestad Methods Solution  
CenterUntitled1.fm8
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Appendix B 

SWMM Data 

 

 

 

 

 

 



Detention Pond Outlet Discharge Calculations

Elevation Depth Volume Q

(ft) (Ac-ft) (cfs) Comment

53.90 0.00 0.00 0.00 Pond invert assumed

55.00 1.10 0.59 0.00 Invert at upper end of pond

56.90 3.00 3.35 31.27 Top of toe wall at low end

58.00 4.10 4.96 39.90 Top of toe wall at high end

63.27 9.37 13.43 67.35 West curb inlet in Pennsylvania

64.27 10.37 15.17 71.38 Top of Pond

67.97 14.07 21.94 84.63 Rhode Island DI grate

Orifice Equation

Q = CA SQRT(2gH)

C = 0.6

Diameter (in) 30

Area (ft^2)= 4.909

g = 32.2

H (Ft) = Depth of water above center of orifice 

Q (CFS)= Flow

POND VOLUME  CALCULATIONS  

Zuni-Pennsylvania Detention Pond

1



Elevation Depth Area Volume Volume

(ft) (ft
2
) (ft

3
) (Ac-ft) Comment

5343.00 0.00 1250.00 0.00 0.00 Bottom of pond

5344.00 1.00 3120.00 2185.00 0.05

5345.00 2.00 22950.00 15220.00 0.35

5346.00 3.00 31180.00 42285.00 0.97

5347.00 4.00 36020.00 75885.00 1.74

5348.00 5.00 41170.00 114480.00 2.63

5349.00 6.00 46660.00 158395.00 3.64

5349.56 6.56 52470.00 187519.20 4.30

5350.00 7.00 52470.00 207960.00 4.77

5350.20 7.20 53860.00 218593.00 5.02 Top of Pond

Orifice Equation

Q = CA SQRT(2gH)

C = 0.6

Diameter (in) 30

Area (ft^2)= 4.909

g = 32.2

H (Ft) = Depth of water above center of orifice 

Q (CFS)= Flow

POND VOLUME  CALCULATIONS  

International District Library Surge Pond

1



SWMM Nodes 

Catchbasin/ Manholes 



  

SWMM Conduits 

Pipe & Roadway Network 



 

Storage Volume shows the average volume and percent full for the 100-year storm event. It also tells when the maximum volume is and the peak ou'low for the storm 

event.  

 

Ou�all Loading shows the average and maximum flow through the ou'all node. Total volume is how much water leaves the system through the ou'all. Total volume in 

acre-feet is 104.2. 



 

 

Node Flooding shows which nodes within the SWMM model flood, how long they flood, total volume, and the depth of water 

in a 1000 sq... Major flooded nodes are Zuni/Wyoming, Tennessee/Decatur, and along Central Avenue. These are either 

hydrology input nodes or nodes immediately downstream from the flow inputs.   



 

 

Node Surcharge shows hour surcharge – 4me in which each node has experienced a surcharge, max height above crown-

quan4fies the maximum height that water  has risen above the crown of the highest conduit connected to the node, and 

minimum depth below rim- the depth below the rim of the node to which the water level was receded (this is useful to assess 

how well the node recovers from surcharge events and returns to normal opera4ng condi4ons. Overall, the majority of the 

system surcharges from the pipe. 



 

 



 

Node Depth is the deepest water level reached at each node during the simula4on.  Anything higher than ~12-15 feet, means 

water is coming out over the rim of the catchbasin/ node. Theis happens at the nodes that are at the hydraulic inputs or 

immediately downstream. This is due to the “plug” flow into the node instead of being spread out over mul4ple catchbasins 

along the roadway. 



 

 

Node Inflows shows the total inflow and volume through each conduit/ pipe.  



 

 

 

 



 

Link Flow shows the maximum flow and velocity through the pipe and how full that pipe is.  



 

Conduit Surcharge show how full and for how long each conduit is full for.  



Profiles 

Tennessee/ Decatur to Pennsylvania/ Zuni 

 

 

The profile above shows pipe capacity at the peak of the hydrograph. 



Zuni/ Wyoming to Pennsylvania/ Zuni 

 

 



Zuni/Pennsylvania to Central/Pennsylvania 

 

 

 



Central/Utah to Dallas/Central 

 

 

 



Dallas/Central to Dallas/Copper 

 

 



Zuni Pennsylvania Detention Pond 

Storm Water Management Model 
AMAFCA 
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Appendix C 

Storm Drain As-Builts and 

Preliminary Pond Plans 
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5350

5360

5370

5380

5390

5350

5360

5370

5380

5390

0+00 0+20 0+40 0+60 0+80 1+00 1+20 1+40 1+60 1+80 2+00 2+20 2+40 2+60 2+80 3+00 3+20 3+40 3+50

-0.26% 5.49%
2.43%

2.22% 2.22%
2.11%

1.67%
1.35% 1.24% 1.11%

KEYED NOTES

1. NEW 8" STANDARD CURB AND GUTTER COA STD.
DWG. 2415A

2. NEW ASPHALT CONCRETE PAVEMENT, COA STD.
DWG. 2465, ARTERIAL

3. NEW 6' SIDEWALK PER COA STD. DWG. 2430

4. NEW ADA RAMP SEE SHEET 3-7

LEGEND

NEW ASPHALT

NEW CONCRETE SIDEWALK / CURB AND
GUTTER

PROPOSED LANDSCAPE BUFFER SWALE,
PER COA STD DWG 2414

FLOW ARROW

NOTES:

1. 1' ASPHALT REPAIR REQUIRED AT NEW CURB
AND GUTTER LOCATIONS PER COA STD. DWG.
2465.

2. SEE SHEET 1-6 FOR ASPHALT REMOVAL DETAILS.
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3+00

3+45 EP Sta 3+45.00

STA. 0+31.81,
OFF. 24.78' RT
START NEW
CURB AND SIDEWALK

STA. 3+16.96,
OFF. 24.45' RT
END NEW CURB AND GUTTER

STA. 3+24.80,
OFF. 24.45' RT
END NEW SIDEWALK

STA. 2+77.03,
OFF. 24.51' RT

START NEW CURB AND GUTTER

STA. 2+45.21,
OFF. 24.52' RT

END NEW CURB AND GUTTER

STA. 2+15.94,
OFF. 24.55' RT

START NEW CURB AND GUTTER

STA. 1+47.32,
OFF. 24.65' RT
END NEW CURB AND GUTTER

STA. 1+18.44,
OFF. 24.68' RT
START NEW CURB AND GUTTER

STA. 0+98.60,
OFF. 24.58' RT
END NEW CURB AND GUTTER
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1
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EXISTING GRADE
AT CENTERLINE OF ZUNI RD.

PLAN

PROFILE

STA 0+00.00 ZUNI RD
=STA 3+45.00
PENNSYLVANIA ST

2010 0 4020

SCALE: 1" = 20' (22"x34" PLOT)
SCALE: 1" = 40' (11"x17" PLOT)

30" RCP CL III

EX. INLET TO REMAIN,
PLUG 18" PIPE TO SOUTH
WITH NON-SHRINK GROUT

MH-2
STA. 0+86.74, 16.60' RT.
INSTALL NEW 8' DIA. MH TYP C,
COA STD DWG 2101
SEE SHT. 6-1

EX. 54" SD

EX
. 3

6"
 S

D

EX
. 3

6"
 S

D

10 L.F. PCC PAD/SIDEWALK
FOR BUS STOP ADA ACCESS.

PROPOSED CIP WALL
W/ METAL FENCING

SEE SHEET 4-3 TO 4-5

R11.67'

MH-3
STA. 2+86.51, 18.04' RT.

INSTALL NEW 8' DIA. MH TYP C,
COA STD DWG 2101

SEE SHT. 6-1

54" RCP CL III

2

EX. POWER POLE TO REMAIN

EX
. 6

6"
 S

D

EX. MH-1
SEE SHT. 3-2

PLUG EX. PIPE

PLUG EX. PIPE

EX. 24" SD

1 1 1

42" RCP
SEE SHEET 3-2

EX. 42" SD

PROPOSED CIP WALL
W/ METAL FENCING
SEE SHEET 4-3 TO 4-5

EX. POWER POLE TO REMAIN
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5380

5390

5350

5360

5370

5380

5390
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0.01% -0.51% -0.36% -0.30% -0.44% -0.65% -1.62%
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EXST 24" SD

KEYED NOTES

1. NEW 8" STANDARD CURB AND GUTTER COA STD.
DWG. 2415A

2. NEW ASPHALT CONCRETE PAVEMENT, COA STD.
DWG. 2465, ARTERIAL

3. NEW 6' SIDEWALK PER COA STD. DWG. 2430

4. NEW ADA RAMP SEE SHEET 3-7

LEGEND

NEW ASPHALT

NEW CONCRETE SIDEWALK / CURB AND
GUTTER

PROPOSED LANDSCAPE BUFFER SWALE,
PER COA STD. DWG. 2414

FLOW ARROW

NOTES:

1. 1' ASPHALT REPAIR REQUIRED AT NEW CURB
AND GUTTER LOCATIONS, PER COA STD. DWG.
2465.
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Appendix D 

Digital Files 
  ZuniPond_SWMM_010825.ini 

 ZuniPond_SWMM_010825.inp 

 ZuniPond_SWMM_010825.out 

 ZuniPond_SWMM_010825.rpt 

 

 

 


