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1 PURPOSE 

The Bottom Ash Pond Complex (BAPC) at the Cardinal Power Plant initially consisted of two surface 
impoundments known as the Bottom Ash Pond (North Pond) and the Recirculation Pond (South Pond), 
which were interconnected and managed as a single CCR unit.  The South Pond of the BAPC was 
recently retrofitted with a CCR-compliant liner system and will continue to receive bottom ash in 
accordance with 40 CFR 257.102(k). Upon completion of the retrofit, the South Pond’s name was 
changed from the former “Recirculation Pond” to the retrofitted “Bottom Ash Pond.”  

In accordance with 40 CFR 257.82(a) and 40 CFR 257.82(c)(2) this document provides the revised inflow 
design flood control system plan for the retrofitted Bottom Ash Pond of the BAPC at the Cardinal Power 
Plant. 

2 APPLICABLE CCR REGULATION 

To develop the inflow design flood control system plan for the BAPC, the following excerpts from 40 
CFR Part 257 Subpart D (Federal CCR Rule) are applicable: 

 §257.82(a): 
 “The owner or operator of an existing or new CCR surface impoundment or any lateral expansion of a 
CCR surface impoundment must design, construct, operate, and maintain an inflow design flood control 
system as specified in paragraphs (a)(1) and (2) of this section. 
(1) The inflow design flood control system must adequately manage flow into the CCR unit during and 

following the peak discharge of the inflow design flood specified in paragraph (a)(3) of this section.  
(2) The inflow design flood control system must adequately manage flow from the CCR unit to collect and 

control the peak discharge resulting from the inflow design flood specified in paragraph (a)(3) of this 
section.  

(3) The inflow design flood is:  
(i) For a high hazard potential CCR surface impoundment, as determined under § 257.73(a)(2) or  

§ 257.74(a)(2), the probable maximum flood;  
(ii) For a significant hazard potential CCR surface impoundment, as determined under § 257.73(a)(2) or 

§ 257.74(a)(2), the 1,000-year flood;  
(iii) For a low hazard potential CCR surface impoundment, as determined under § 257.73(a)(2) or  

§ 257.74(a)(2), the 100-year flood; or  
(iv) For an incised CCR surface impoundment, the 25-year flood.” 

 
 §257.82(c): 

“Inflow design flood control system plan –  
(1) Content of the plan. The owner or operator must prepare initial and periodic inflow design flood control 

system plans for the CCR unit according to the timeframes specified in paragraphs (c)(3) and (4) of this 
section. These plans must document how the inflow design flood control system has been designed and 
constructed to meet the requirements of this section. Each plan must be supported by appropriate 
engineering calculations. The owner or operator of the CCR unit has completed the inflow design flood 
control system plan when the plan has been placed in the facility’s operating record as required by  
§ 257.105(g)(4).  

(2) Amendment of the plan. The owner or operator of the CCR unit may amend the written inflow design 
flood control system plan at any time provided the revised plan is placed in the facility’s operating 
record as required by § 257.105(g)(4). The owner or operator must amend the written inflow design 
flood control system plan whenever there is a change in conditions that would substantially affect the 
written plan in effect.  

(3) Timeframes for preparing the initial plan— 
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(i) Existing CCR surface impoundments. The owner or operator of the CCR unit must prepare the initial 
inflow design flood control system plan no later than October 17, 2016.  

(ii) New CCR surface impoundments and any lateral expansion of a CCR surface impoundment. The 
owner or operator must prepare the initial inflow design flood control system plan no later than the 
date of initial receipt of CCR in the CCR unit.  

(4) Frequency for revising the plan. The owner or operator must prepare periodic inflow design flood 
control system plans required by paragraph (c)(1) of this section every five years. The date of 
completing the initial plan is the basis for establishing the deadline to complete the first periodic plan. 
The owner or operator may complete any required plan prior to the required deadline provided the 
owner or operator places the completed plan into the facility’s operating record within a reasonable 
amount of time. In all cases, the deadline for completing a subsequent plan is based on the date of 
completing the previous plan. For purposes of this paragraph (c)(4), the owner or operator has 
completed an inflow design flood control system plan when the plan has been placed in the facility’s 
operating record as required by § 257.105(g)(4).  

(5) The owner or operator must obtain a certification from a qualified professional engineer stating that the 
initial and periodic inflow design flood control system plans meet the requirements of this section.” 

3 ASSESSMENT 

3.1 CCR Unit Description 

The retrofitted Bottom Ash Pond was formed using diked embankments on the east and west sides, while 
the south boundary of the pond is incised into the natural topography.  An earthen dike was constructed 
on the north side of the pond to separate the South Pond from the North Pond. Pipes were constructed to 
transport bottom ash transport water from Units 1, 2 and 3 at the Cardinal Station which then discharges 
into the retrofitted Bottom Ash Pond. The inflows to the retrofitted Bottom Ash Pond are recycled back to 
the station for use as process water through the existing Recirculation Pumphouse.    

 

3.2 Inflow Design Flood 

The retrofitted Bottom Ash Pond has been classified as a significant hazard potential CCR surface 
impoundment; therefore, pursuant to 40 CFR 257.82(a)(3), the design flood is the 1,000-year flood.  
However, the retrofitted Bottom Ash Pond is also classified as a Class II dam in accordance with the Ohio 
Administrative Code (OAC).  Pursuant to OAC 1501:21-13-02 (A) (2), the design storm for Class II dams 
shall consider fifty percent of the probable maximum flood. The more stringent ½ PMF value as required 
by the state of Ohio was used in the assessment.  

 

3.3 Process Inflows 

In addition to direct rainfall and stormwater runoff, the retrofitted Bottom Ash Pond also receives 
pumped inflows from bottom ash sluicing operations. The design bottom ash transport water into the 
retrofitted Bottom Ash Pond is estimated to be approximately 4.14 MGD according to the plant’s water 
balance.  
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3.4 Assessment Summary & Conclusion  

The results from this assessment are summarized in the table below for the retrofitted Bottom Ash Pond at 
the Cardinal Power Plant.  

 Units 
Retrofitted 

Bottom Ash Pond  

Hazard Potential Classification - Significant 

Design Flood Event - 50% of PMF  
(>1,000-year flood) 

Peak Stormwater Inflow  cfs 266.65 

Process Water Inflow  cfs 6.41 

Peak Estimated Inflow cfs 273.06 

Normal Operating Water Level ft 665.00 

Estimated Maximum Water Level  ft 666.26 

Top of Surface Impoundment Dike 
Elevation  

ft 670.00 

 

The assessment shows that the retrofitted Bottom Ash Pond can adequately manage the inflow design 
flood in accordance with 40 CFR 257.82(a), by retaining the peak inflow without overtopping the 
perimeter dikes.  The assessment can be seen in its entirety attached to this document. 

4 CERTIFICATION 

I certify that  

 This inflow design flood control system plan was prepared by me or under my supervision,  

 This inflow design flood control system plan meets the requirements of 40 CFR 275.82, and  

 I am a registered professional engineer under the laws of the State of Ohio. 

 
 
Certified by:           James T. Perry    _ Date: 01/05/2022 
 
Seal: 
 
 

0K9658
Stamp
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1. PURPOSE AND SCOPE 


The Cardinal Operating Company is currently in the process of repurposing its Bottom Ash Pond in the 
Bottom Ash Complex pursuant to the liner requirements in 40 CFR Part 257 Subpart D (“the EPA CCR 
Rule”). The new name for this surface impoundment evaluated by this calculation will be the “South Pond” 
and it will handle CCR wastestreams from Units 1, 2 and 3 at the Cardinal Station. A hydrologic and 
hydraulics evaluation for the North Pond, which manages low volume wastewater only, is covered in a 
separate calculation.  
 
The purpose of this calculation is to verify that the pond can manage the regulatory design storm event 
and will not overtop the surrounding dikes during a storm event specified by 40 CFR 257 and the Ohio 
Administrative Code in section 1501:21-13-02 (A) (2), as seen in Reference 7.1. 
 
2. DESIGN INPUT 


2.1 Topographic and Bathymetric Survey Information 
 
Topographic surveying for the site was provided by Labella in August 2020.  The survey indicates the 
existing contours, existing outfalls, etc. for the site.   
 
2.2 Ohio Dam Classification 
 
Pursuant to the Ohio Administrative Code in section 1501:21-13-01 (Ref. 7.1), a dam can be classified as 
Class I, II, III, and IV. When reviewing the different class options, Class II was chosen as the classification for 
the South Pond at the Cardinal Plant. The definition of a Class II dam is listed below: 
 
“Dams having a total storage volume greater than five hundred acre-feet or a height of greater than forty 
feet shall be placed in Class II. A dam shall be placed in Class II when sudden failure of the dam would 
result in at least one of the following conditions, but loss of human life is not probable. 
(a) Disruption of a public water supply or wastewater treatment facility, release of health hazardous 
industrial or commercial waste, or other health hazards. 
(b) Flooding of residential, commercial, industrial, or publicly owned structures. At the request of the dam 
owner, the chief may exempt dams from the criterion of this paragraph if the dam owner owns the 
potentially affected property. 
(c) Flooding of high-value property. At the request of the dam owner, the chief may exempt dams from 
the criterion of this paragraph if the dam owner owns the potentially affected property. 
(d) Damage or disruption to major roads including but not limited to interstate and state highways, and 
the only access to residential or other critical areas such as hospitals, nursing homes, or correctional 
facilities as determined by the chief. 
(e) Damage or disruption to railroads or public utilities.” 
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2.3 Rainfall Data 
As stated above, the design storm event required was specified by the Ohio Administrative Code in section 
1501:21-13-02 (A) (2). This section states that “Class II dams, fifty percent of the probable maximum flood 
or the critical flood.” For this calculation, the design storm considered was fifty percent of the probable 
maximum flood (PMF), which was determined by first routing the probable maximum flood using the 
probable maximum precipitation, and then reducing the runoff by 50 percent to obtain the design runoff 
values: this was then compared to an alternative approach that routed the runoff from 50 percent of the 
maximum probable precipitation. 
 
The probable maximum flood information was taken from the Hydrometeorological Report No. 51 (HMR 
51), titled “Probable Maximum Precipitation Estimates, United States East of the l05th Meridian.” (Ref. 
7.2) Using Figure 20, the PMP estimated for the Cardinal site was 33 inches over a 24-hour period. 
 
The US EPA CCR Rule specified a 1000-year, 24-hour storm even to be considered for surface 
impoundments that have a significant hazard potential. The 1000-year, 24-hour rainfall value is 6.98 
inches per NOAA Atlas 14 (Attachment 8.2). Consequently, the more stringent ½ PMF value as required by 
the state of Ohio will be used. 


 
2.4 Drainage Areas 
The drainage areas accounted for the calculation was the perimeter dike road around the site. This area 
equated to 2.1 acres.  
 
2.5 Curve Number 
The curve number for gravel is 85 per Reference 7.3, while the curve number for the pond utilized was 100 
per Reference 7.4. A combined curve number of 99 was used for the entire drainage area. 


 
2.6 Pond Characteristics 
Per the as-built documents, the top of dike is set at 670.0 feet and the normal water elevation is at 665.0 
feet. The South Pond area is approximately 7.11 acres and the pond bottom elevation is at 652.0 feet. 
Water is pumped out of the South Pond through the Recirculation Pumphouse. 
 
2.6 Recycle Pumphouse Characteristics 
Per the design basis in Attachment 8.1, there are 8 existing pumps that pump water out of the South Pond 
at a capacity of 3,900 GPM each, and regulate the water level during a large rainfall event. 
 
2.7 Bottom Ash Transport Water 
The BATW flow rate into the pond is 4.14 MGD from Units 1, 2 and 3 per Attachment 8.1. The 4.14 MGD 
equates to 6.41 cfs. 
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3. ASSUMPTIONS 
 


No assumptions were used in this calculation. 
 
4. METHODOLOGY AND ACCEPTANCE CRITERIA 
 
4.1 Methodology 
 
Using the design event obtained from using the Ohio Administrative Code and HMR 51, the water levels in 
the South Pond were analyzed. In order to properly understand how the design storm will affect the water 
levels, the different flows entering the pond were considered. The three flows entering the pond are the 
runoff from the perimeter roads, the direct rainfall and the BATW flows into the pond. The flow rate of the 
BATW into the pond is a constant 4.14 MGD, while the other flow rates are based upon the design storm 
event. The design storm pursuant to HMR 51 is 16.5 inches over a 24-hour period. 
 
In order to regulate the water levels in the pond and account for various storms, the South Pond has a 
Recirculation Pumphouse. The Recirculation Pumphouse has 8 pumps that work to regulate the water 
levels in the pond by recycling the water back into plant operations. These pumps have a capacity of 3,900 
GPM or 8.69 cfs each.  
 
In order to analyze the design storm event as specified by the ODNR, the Probable Maximum Flood was 
considered. As a comparison, the peak runoff during the Probable Maximum Flood was halved and 
compared to 50 percent of the Probable Maximum Precipitation. Fifty percent of the Probable Maximum 
Precipitation was analyzed using a hydraulic model, PondPack.  When the two results were compared, 
both events resulted in similar water levels in the South Pond, primarily due to much of the site drainage 
area. This is the result of negligible drainage area runoff into the pond. Within these conditions, routing 
the 50 percent PMF is taken as being equivalent to routing 50 percent of the PMP runoff. 
 
A pond modeling software, PondPack, was utilized to evaluate the flows into the South Pond using the full 
PMF. The design inputs from Section 2 were entered into the modeling software to model the total inflow 
into the South Pond. Once the maximum inflow into the pond was entered into PondPack using the full 
PMF event, the software calculated the maximum water level in the pond. The value was then divided in 
half to represent 50 percent PMF per the OHIO DNR requirements as identified in Section 2.2. 
 
The following computer program was used as a technical aide in the preparation of this calculation: 


PondPack Version V8i 
S&L Program No. 08.11.01.56 
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The computer software listed above, accessed on the S&L LAN, has been validated per S&L Software 
Verification and Validation procedures for the program functions used in the calculation. The program was 
run on S&L PC#ZL11791. 


 
4.2 Acceptance Criteria 


 
4.2.1 The maximum water level in the pond should not overtop the top of dike elevation of 670.0 feet. 


 
4.2.2 The additional rain must be pumped out of the South Pond within 10 days following the design 


flood peak per 1501:21-13-04 of the Ohio Administrative Code. 
 


4.2.3 There must be five feet of freeboard between the maximum operating level and the top of the 
dike. 


  
5. Calculation 
 
The Recirculation Pumphouse within the South Pond contains 8 pumps with a capacity of 3,900 GPM. The 
BATW flows into the pond will be a constant 4.14 MGD over the 24-hour storm event. All of the water that 
enters the South Pond from the BATW flows will be pumped out of the pond by the pumps in the 
Recirculation Pumphouse and recycled back into Plant operations. The pumps will be used to maintain the 
normal operating water level of 665.0 feet. 


 
When the design storm or the 16.5 inches of water over a 24-hour period begins over the 9 acre area (the 
pond and the perimeter road), approximately 16.5 inches of water will either fall into the pond directly or 
enter the pond as runoff from the perimeter road. The pumps from the Recirculation Pumphouse will 
begin working in order to make sure normal operating water level in the pond is maintained. Because of 
the availability of all 8 pumps and the 5 feet of freeboard within the pond, there will be no threat of 
overtopping the dike during the design storm event.  
 
In order to calculate the maximum water surface elevation of the South Pond, a PondPack model was 
used. As shown in Attachment 8.5, the layout of the model was comprised of three catchment areas, the 
South Pond and the pumphouse. The three catchment areas represented the constant 6.41 cfs flow of the 
BATW generated by the Plant, the runoff from the design storm onto the perimeter road surrounding the 
South Pond, and also the direct rainfall from the design storm into the South Pond, respectively. Because 
the BATW was a constant flow and not an actual area within the site capable of runoff, the BATW design 
input was solely the 6.41 cfs. 
 
For the remaining catchment areas, the design inputs were as follows: 
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 Area (Acres) Curve Number Time of Concentration 
(Minutes) 


Perimeter Road 2.10 85 5 
South Pond 7.11 99 5 


 
 


In order to satisfy the ODNR requirements for the 50 percent PMF, the full PMF must be routed 
through PondPack. The results of this analysis using PondPack to route the full PMF design storm, the 
BATW flow and the direct runoff from the perimeter road entering the South Pond are summarized 
below: 


 
 Hydrograph 


Volume (Ac-
ft) 


Time to Peak 
(min) 


Peak Flow (cfs) Maximum 
Water Surface 
Elevation (ft) 


Maximum Pond 
Storage (Ac-ft) 


BATW 
Flows 


12.71 0.00 6.41 N/A N/A 


South Pond 
Direct 
Rainfall 


19.47 720.00 415.54 N/A N/A 


Perimeter 
Road 
Runoff 


5.42 720.00 121.28 N/A N/A 


South Pond 
Total Inflow 


37.60 720.00 543.23 667.65 80.54 


South Pond 
Pumphouse  


N/A 645.00 17.00 N/A N/A 
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Once obtaining the results for the full PMF storm event, the 50 percent PMF event can be calculated 
using half of the peak value of the PMF hydrograph. The results of this analysis using PondPack to 
route the 50 percent PMF design storm, the BATW flow and the direct runoff from the perimeter road 
entering the South Pond are summarized below: 


 
 Hydrograph 


Volume 
(Ac-ft) 


Time to Peak 
(min) 


Peak Flow (cfs) Maximum Water 
Surface Elevation 


(ft) 


Maximum Pond 
Storage (Ac-ft) 


BATW 
Flows 


12.71 0.00 6.41 N/A N/A 


South Pond 
Direct 
Rainfall 


9.70 720.00 207.74 N/A N/A 


Perimeter 
Road 
Runoff 


2.55 720.00 58.91 N/A N/A 


South Pond 
Total 
Inflow 


24.96 720.00 273.06 666.26 71.32 


South Pond 
Pumphouse  


N/A 714.00 17.00 N/A N/A 


 
For the full results from PondPack including stage storage tables and hydrograph information, see   
Attachment 8.3 and 8.4. 
 
 
6. CONCLUSION 


 
The flows and direct rainfall entering the South Pond per the design storm specified by the Ohio 
Administrative Code will raise the water level in the pond about 1.26 feet above the normal operating 
water level of 665.0 feet. With a top of dike at 670.0 feet, the water level in the South Pond will not 
overtop the dike for the design storm analyzed. Based upon the analyzed flows into the pond, the 8 
pumps in the recirculation pumphouse should be able to handle the additional water entering into the 
South Pond within 10 days per the ODNR requirement. During regular operation, the maximum operating 
level at 665.00 will provide five feet of freeboard to the top of the dike elevation at 670.00’. 
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Cardinal Power Plant
Bottom Ash Closure and Lining Project
Attachment A: Project Design
Criteria Requirements 


Project No. 13770‐005/006
Issue: For Use, Rev. 0


October 19, 2020


Category Attribute Verified


General Plant Design Life 


In‐Service Date
Plant Capacity Factor


Bottom Ash Make Rates Design Value Actual (w/Capacity Factor applied)
Unit 1  4.2 T/hr 2.6 T/hr 7/11/2018 ‐ 8/1/2018
Unit 2 4.2 T/hr 2.6 T/hr 7/11/2018 ‐ 8/1/2018
Unit 3 4.8 T/hr 3.0 T/hr 7/11/2018 ‐ 8/1/2018


Bottom Ash Total 13.2 T/hr 8.2 T/hr


BA Uncompacted Density Assumed
BA Compacted Density Assumed


Ohio River 100‐year Flood Elevation FIRM 39081C0356D
Hazard Potential CCR Haz. Class. Doc


Precipitation Frequency Data:
1‐year, 24‐hour Rainfall 2.01 inches NOAA Atlas 14
2‐year, 24‐hour Rainfall 2.40 inches NOAA Atlas 14
5‐year, 24‐hour Rainfall 2.94 inches NOAA Atlas 14
10‐year, 24‐hour Rainfall 3.38 inches NOAA Atlas 14
25‐year, 24‐hour Rainfall 4.00 inches NOAA Atlas 14
50‐year, 24‐hour Rainfall 4.50 inches NOAA Atlas 14
100‐year, 24‐hour Rainfall 5.03 inches NOAA Atlas 14
1000‐year, 24‐hour Rainfall NOAA Atlas 14


Current BAP Dredging Cycle Cardinal Station
Future South Pond Dredging Cycle Cardinal Station


Bottom Ash Particle Distribution Engineering Judgement


Bottom Ash Particle Density
Sample S‐7 of Cardinal 
grainsize distribution test


Applicable Environmental Regulation for CCR 
Impoundment


25 years (Units 2 and 3)
10 years (to 2030) (Unit 1)
31‐Dec‐21
62 percent


Ohio: OAC 3745‐42‐03 and OAC 1501:21‐5


Design Basis/Criteria


60 pcf
75 pcf


664 feet NAVD 1988
Significant


6.98 inches


Once per month
Once per month or as needed as determined by Cardinal Station


50 micron to 5000 micron


144.21 pcf


Federal: 40 CFR Part 257, CCR Rule, current revision
                40 CFR Part 423, Effluent Limitations Guidelines 


Attachment 8.1


Page 1 of 8







Cardinal Power Plant
Bottom Ash Closure and Lining Project
Attachment A: Project Design
Criteria Requirements 


Project No. 13770‐005/006
Issue: For Use, Rev. 0


October 19, 2020


Category Attribute VerifiedDesign Basis/Criteria


N. / S. Pond Parameters Top of North/South Dike Elevation HoC CCR Doc
Bottom of Elevation of North Pond Dwg 3‐3017
Bottom of Elevation of South Pond Dwg 3‐3017
Normal Water Level Elevation North Pond HoC CCR Doc
Normal Water Level Elevation South Pond


Elevation Conversion


North Pond Surface Area S&L Measurement


South Pond Surface Area S&L Measurement


North Pond Volume Capacity S&L Measurement
South Pond Volume Capacity S&L Measurement


North Pond Ash Depth 8 to 11 feet Use 10 feet 2018 Insp. Report
South Pond Ash Depth (TBD Later with Survey) Use 1 foot Assumed


670 ft MSL (Original Constr T/Dike was 658 ft MSL)
648 ft MSL
652 ft MSL
665 ft MSL
664 ft MSL


13.13 acres Water Area (19 acres total with dredging fill) 
(TBV Later with Survey)
7.73 acres (TBV Later with Survey)


242 acre‐ft (TBV Later with Survey)
117 acre‐ft (TBV Later with Survey)


Mean Sea Level (MSL) is assumed to be equivalent to the NGVD 1929.
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Cardinal Power Plant
Bottom Ash Closure and Lining Project
Attachment A: Project Design
Criteria Requirements 


Project No. 13770‐005/006
Issue: For Use, Rev. 0


October 19, 2020


Category Attribute VerifiedDesign Basis/Criteria


North Pond Water Inflow Unit 1 & 2 BA Transport (CCR) 2.30 MGD 1597 gpm
(Existing Condition) Unit 3 BA Transport (CCR) 1.84 MGD 1278 gpm


Direct Rainfall (CCR) 0.07 MGD avg / 2.24 MGD max 49 gpm / 1556 gpm


Unit 1 & 2 Wastewater (LVW) 4.32 MGD 3000 gpm
Coal Pile Runoff Pond (LVW) 0.23 MGD avg / 6.44 MGD max 160 gpm / 4472 gpm
Unit 3 Storm Water 0.02 MGD avg / 1.60 MGD max 14 gpm / 1111 gpm
Unit 3 Cooling Tower Blowdown (LVW) 1.58 MGD 1097 gpm
Unit 3 Cooling Tower Basin Overflow (LVW) 1.83 MGD 1271 gpm
Unit 1, 2, 3 JBR Process Water (LVW) 0.00 MGD avg / 0.50 MGD max 0 gpm / 347 gpm
Unit 1, 2, 3 JBR Reagent Feed Tank (LVW) 0.00 MGD avg / 0.34 MGD max 0 gpm / 236 gpm
Unit 1, 2, 3 JBR Reclaim Water Tank (LVW) 0.00 MGD avg / 0.33 MGD max 0 gpm / 229 gpm
Unit 1, 2, 3 JBR Byproduct Storage Tank (LVW) 0.00 MGD avg / 0.61 MGD max 0 gpm / 424 gpm


Inflow Summary
Design CCR 4.21 MGD avg / 6.38 MGD max 2924 gpm / 4431 gpm Summary of CCR


 Design LVW 7.98 MGD avg / 17.55 MGD max 5542 gpm / 12188 gpm Summary of LVW
Design Total 12.19 MGD avg / 23.93 MGD max 8465 gpm / 16618 gpm
Actual CCR 2.61 MGD avg / 3.96 MGD max 1813 gpm / 2750 gpm Capacity Factor Applied
Actual LVW 4.95 MGD avg / 10.88 MGD max 3438 gpm / 7556 gpm Capacity Factor Applied
Actual Total 7.56 MGD avg / 14.84 MGD max 5250 gpm / 10306 gpm Capacity Factor Applied


South Pond Water Inflow North Pond Discharge 12.14 MGD avg / 22.16 MGD max 8431 gpm / 15389 gpm
(Existing Condition) Direct Rainfall 0.04 MGD avg / 1.16 MGD max 28 gpm / 806 gpm


Recycle Flow Summary 12.15 MGD avg / 16.19 MGD max 8438 gpm / 11243 gpm
Outfall 023 Discharge Summary 0.00 MGD avg / 7.13 MGD max 0 gpm / 4951 gpm


Per Water Balance, 
MSK‐CAR‐WB‐001, Rev. 1


Per Water Balance, 
MSK‐CAR‐WB‐001, Rev. 1


Per Baseline Case 
Water Balance, 


MSK‐CAR‐WB‐001, Rev. 1 


Per Baseline Case
Water Balance, 


MSK‐CAR‐WB‐001, Rev. 1


Discharges through Outfall 023 shall adhere to the requirements of the 
current NPDES Permit (OIB0009 Effective January 1, 2019)
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Cardinal Power Plant
Bottom Ash Closure and Lining Project
Attachment A: Project Design
Criteria Requirements 


Project No. 13770‐005/006
Issue: For Use, Rev. 0


October 19, 2020


Category Attribute VerifiedDesign Basis/Criteria


North Pond Water Inflow Unit 1 & 2 Wastewater (LVW) 4.32 MGD 3000 gpm
(Final Condition) Coal Pile Runoff Pond (LVW) 0.23 MGD avg / 6.44 MGD max 160 gpm / 4472 gpm


Unit 3 Storm Water 0.02 MGD avg / 1.60 MGD max 14 gpm 1111 gpm
Unit 3 Cooling Tower Blowdown (LVW) 1.58 MGD 1097 gpm
Unit 3 Cooling Tower Basin Overflow (LVW) 3.66 MGD 2542 gpm
Unit 1, 2, 3 JBR Process Water (LVW) 0.00 MGD avg / 0.50 MGD max 0 gpm / 347 gpm
Unit 1, 2, 3 JBR Reagent Feed Tank (LVW) 0.00 MGD avg / 0.34 MGD max 0 gpm / 236 gpm
Unit 1, 2, 3 JBR Reclaim Water Tank (LVW) 0.00 MGD avg / 0.33 MGD max 0 gpm / 229 gpm
Unit 1, 2, 3 JBR Byproduct Storage Tank (LVW) 0.00 MGD avg / 0.61 MGD max 0 gpm / 424 gpm
Direct Rainfall 0.073 MGD avg / 2.24 MGD max 51 gpm / 1556 gpm
Unit 3 Pyrites Handling 0.35 MGD  243 gpm


Discharge Summary (Outfall 023) 10.18 MGD avg / 21.57 MGD max 7069 gpm / 14979 gpm Per Water Balance, 
MSK‐CAR‐WB‐002, Rev. 2


South Pond Water Inflow Unit 1 & 2 BA Transport (CCR) 2.30 MGD 1597 gpm
(Final Condition) Unit 3 BA Transport (CCR) 1.83 MGD 1271 gpm


Direct Rainfall 0.04 MGD avg / 1.16 MGD max 28 gpm / 806 gpm


Recycle Flow Summary 4.14 MGD avg / 5.61 MGD max 2875 gpm / 3896 gpm Per Water Balance, 
MSK‐CAR‐WB‐002, Rev. 2


Recycle Water Quality Limits S&L Mechanical


S&L Mechanical


200 ppm / 50 micron size per cycle ‐ These are Target Values


20,000 ppm maximum / 50 micron size ‐ These are Target Values


Per Water Balance, 
MSK‐CAR‐WB‐002, Rev. 2


Discharges through Outfall 023 shall adhere to the requirements of the 
current NPDES Permit 


Per Water Balance, 
MSK‐CAR‐WB‐002, Rev. 2
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Cardinal Power Plant
Bottom Ash Closure and Lining Project
Attachment A: Project Design
Criteria Requirements 


Project No. 13770‐005/006
Issue: For Use, Rev. 0


October 19, 2020


Category Attribute VerifiedDesign Basis/Criteria


Electrical & Controls Controls S&L I&C


Instrumentation S&L I&C


Motors S&L Electrical


Structural Building Code


Ladders, walkways, stairs


Stability of Existing Sheetpile wall against ash loads


Stablility of Center Dike between North and South 
Ponds, when subject to unequal pond levels. 


Mechanical Piping


Recirculation System (Existing)


OBC 2017 (IBC 2015  and ASCE 7‐10 with Ohio exemptions)


Will meet the requirements of OSHA in effect at the time of the design.


New instrumentation shall be manufactured by Rosemount, if applicable and 
if required.


The current station DCS is from ABB using Harmony series controllers and I/O. 
The workstations use S+ Engineering version 3.2. PLCs and local controllers 
shall be avoided. 


New or replacement motors will match the existing voltage of the Unit 
(13.2kV, 6.6kV, 575V, 460V).  Minimum service factor will be specified to be 
1.15.


To be considered in comparision to existing perimter dikes.


New Bottom Ash ‐ Steel, Basalt lined, Flanged
Bottom Ash Recirculation Water/Blowdown ‐ Carbon Steel, A53 ERW
Underground Water ‐ Carbon steel, A53 ERW, wrapped for Corrosion / HDPE
Aboveground Water ‐ Carbon Steel, A53 ERW


Utilize existing ARP Water Return system:
‐ 8 pumps
‐ Pump Design (Vertical, 3,900 GPM at 162 ft TDH)
Piping:
‐ 30"at pumphouse
‐ 24" header up to Unit 2
‐ 16" header to Unit 1


Wall to be modified or replaced to allow ash storage without excessive 
deformation 
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Cardinal Power Plant
Bottom Ash Closure and Lining Project
Attachment A: Project Design
Criteria Requirements 


Project No. 13770‐005/006
Issue: For Use, Rev. 0


October 19, 2020


Category Attribute VerifiedDesign Basis/Criteria


Mechanical (continued) Bottom Ash System (Existing)


Piping System Design ‐ General
Fluid Velocity


Piping Insulation


Personnel Protection


Heat Tracing


Bottom Ash Piping


Potable water system for Eyewash stations
Demolition  Abandon in place, cut and cap as required for piping, equipment and 


components


‐ For process piping system surfaces >140°F
‐ 7'‐6" above walkways
‐ 36" horizontally beyond accessible areas


To maintain process piping above freezing


Insulation not provided


ASME B31.1
Water ‐ 7 to 10 ft/s
Bottom Ash Sluice ‐ 8 ft/s


Not required


Utilize existing Bottom Ash pumps:
‐ 2x100% per Unit
‐ Unit 1 (3,000 gpm at 600 ft TDH)
‐ Unit 2 (3,000 gpm at 600 ft TDH)
‐ Unit 3 (3,600 gpm at 360 ft TDH)
Utilize existing Bottom Ash piping to greatest extent, then reroute as required 
to South pond
‐ 12" last year was worseNominal Basalt Lined, Flanged
‐ 11.4" ID
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Cardinal Power Plant
Bottom Ash Closure and Lining Project
Attachment A: Project Design
Criteria Requirements 


Project No. 13770‐005/006
Issue: For Use, Rev. 0


October 19, 2020


Category Attribute VerifiedDesign Basis/Criteria


Civil Site Grading


Erosion Control


Stormwater Sewer System


General Surfacing


Type: Min. Thickness
Permanent Seeding on Topsoil 4 inches
Crushed Rock Area Surfacing 6 inches


Roads


Disturbed areas will be restored in‐kind (grass for grass; gravel for gravel; etc.)


Roadway alterations will be kept to a minimum unless directed by Owner.


Temporary facilities shall be provided for control of erosion and turbid runoff 
during earthwork operations and from graded areas until they are surfaced or 
grass turf is established. Temporary erosion control measures shall include 
geotextile silt fences, velocity check dams in ditches, inlet protection using 
straw bales or geotextile covers, or other approved measures in compliance 
with the approved Construction Storm Water Pollution Prevention Plan 
Permit.


Permanent erosion control measures such as riprap, turf reinforcing, and 
crushed stone surfacing shall be provided for ditches, slopes, and other open 
areas, as required.


The stormwater system shall be designed to discharge a 10‐year storm runoff 
without flooding the road side ditches and a 50‐year storm runoff without 
flooding the roads and equipment foundations.


Where required, disturbed roadways will be repaired with a 12" thick 
compacted gravel layer over an 8 oz/sy geotextile 


New stormwater culverts will use double walled CHDPE pipe and fittings 


Where necessary, stable, erosion‐resistant earthen side slopes may be 
constructed.  Permanent cut and fill slopes shall be maximum 3H:1V.
Site grading shall be adequate for surface drainage to drain the plant area 
without flooding.
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Cardinal Power Plant
Bottom Ash Closure and Lining Project
Attachment A: Project Design
Criteria Requirements 


Project No. 13770‐005/006
Issue: For Use, Rev. 0


October 19, 2020


Category Attribute VerifiedDesign Basis/Criteria


Civil (continued) Lining Systems 
For South Pond (Future BA Pond):


High Frequency Dredging  Canal
(From top surface down)


Liner protection from dredging activities:
Liner protection from gravel layer:


Upper component ‐ geomembrane:
Lower component ‐ imported clay:


Compacted base:
Hydraulic conductivity of lower component:


Below Dewatering and Staging Area
(From top surface down)


Liner protection from compacted bottom ash:
Liner protection from gravel layer:


Upper component ‐ geomembrane:
Lower component ‐ imported clay:


Compacted base:
Hydraulic conductivity of lower component:


Low Frequency Dredging  Area
(From top surface down)


Liner protection from dredging activities:
Liner protection from top gravel layer:


Upper component ‐ geomembrane:
Lower component ‐ imported clay:


Compacted base:
Hydraulic conductivity of lower component:


For North Pond (Future LVW Pond): 
(From top surface down)


Geomembrane:
Geotextile: 


Compacted base:


8" thick layer of gravel


Rolled and compacted native soils


60‐mil textured HDPE geomembrane (black)
8 oz/sy non‐woven geotextile 
 8" thick fiber reinforced concrete above a 4" thick layer of gravel 


Daily dredging anticipated in this area of the pond.


Rolled and compacted native soils


No greater than the liquid flow rate through two feet of compacted soil with 
a hydraulic conductivity of 1x10‐7 cm/sec.  (Shall be field verified)


Ohio EPA NPDES compliant liner system 


60‐mil smooth HDPE geomembrane (black)
8 oz/sy non‐woven geotextile 


18" thick layer of riprap above 8" thick layer of gravel
8 oz/sy non‐woven geotextile 
60‐mil textured HDPE geomembrane (black)
24" thick layer of imported and compacted soil 
Rolled and compacted native soils


60‐mil textured HDPE geomembrane (black)
24" thick layer of imported and compacted soil 
Rolled and compacted native soils
No greater than the liquid flow rate through two feet of compacted soil with 
a hydraulic conductivity of 1x10‐7 cm/sec.  (Shall be field verified)


Hydraulic dredging is anticipated to be required once every 3 years. 


8 oz/sy non‐woven geotextile 


Composite Liner in accordance with CFR 257.72(a) and 257.70(b) 


24" thick layer of imported and compacted soil 


No greater than the liquid flow rate through two feet of compacted soil with 
a hydraulic conductivity of 1x10‐7 cm/sec.  (Shall be field verified)


No future dredging activities anticipated in this area of the pond.
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NOAA Atlas 14, Volume 2, Version 3 
Location name: Brilliant, Ohio, USA* 


Latitude: 40.2527°, Longitude: -80.6526° 
Elevation: 729.28 ft** 


* source: ESRI Maps 
** source: USGS 


POINT PRECIPITATION FREQUENCY ESTIMATES


G.M. Bonnin, D. Martin, B. Lin, T. Parzybok, M.Yekta, and D. Riley


NOAA, National Weather Service, Silver Spring, Maryland


PF_tabular | PF_graphical | Maps_&_aerials


PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)1


Duration
Average recurrence interval (years) 


1 2 5 10 25 50 100 200 500 1000


5-min 0.320
(0.284-0.363)


0.382
(0.339-0.434)


0.463
(0.410-0.524)


0.524
(0.462-0.592)


0.603
(0.531-0.681)


0.663
(0.582-0.747)


0.720
(0.629-0.811)


0.779
(0.679-0.878)


0.858
(0.743-0.965)


0.915
(0.789-1.03)


10-min 0.497
(0.441-0.564)


0.597
(0.529-0.677)


0.719
(0.637-0.814)


0.808
(0.714-0.914)


0.922
(0.812-1.04)


1.00
(0.882-1.13)


1.08
(0.947-1.22)


1.16
(1.01-1.31)


1.26
(1.09-1.42)


1.33
(1.15-1.50)


15-min 0.610
(0.540-0.691)


0.730
(0.647-0.828)


0.883
(0.782-1.00)


0.994
(0.878-1.13)


1.14
(1.00-1.29)


1.24
(1.09-1.40)


1.35
(1.18-1.52)


1.45
(1.26-1.63)


1.57
(1.36-1.77)


1.67
(1.44-1.87)


30-min 0.807
(0.715-0.914)


0.977
(0.866-1.11)


1.21
(1.07-1.37)


1.38
(1.22-1.56)


1.61
(1.42-1.82)


1.78
(1.56-2.01)


1.94
(1.70-2.19)


2.11
(1.84-2.38)


2.33
(2.02-2.62)


2.50
(2.15-2.81)


60-min 0.985
(0.873-1.12)


1.20
(1.06-1.36)


1.52
(1.34-1.72)


1.76
(1.55-1.99)


2.09
(1.84-2.36)


2.34
(2.06-2.64)


2.60
(2.27-2.93)


2.87
(2.50-3.23)


3.23
(2.79-3.63)


3.51
(3.02-3.94)


2-hr 1.13
(0.995-1.30)


1.37
(1.21-1.58)


1.74
(1.52-1.99)


2.02
(1.77-2.31)


2.41
(2.10-2.75)


2.72
(2.37-3.11)


3.05
(2.64-3.46)


3.38
(2.92-3.84)


3.85
(3.29-4.36)


4.21
(3.58-4.78)


3-hr 1.20
(1.07-1.40)


1.46
(1.29-1.69)


1.84
(1.63-2.13)


2.14
(1.89-2.47)


2.56
(2.25-2.95)


2.90
(2.54-3.33)


3.25
(2.83-3.73)


3.63
(3.13-4.15)


4.14
(3.55-4.74)


4.55
(3.88-5.21)


6-hr 1.44
(1.29-1.64)


1.73
(1.54-1.97)


2.16
(1.93-2.46)


2.52
(2.24-2.86)


3.02
(2.67-3.42)


3.42
(3.01-3.87)


3.85
(3.37-4.35)


4.31
(3.75-4.85)


4.95
(4.26-5.56)


5.47
(4.67-6.13)


12-hr 1.70
(1.53-1.90)


2.03
(1.83-2.27)


2.52
(2.26-2.81)


2.91
(2.61-3.24)


3.49
(3.11-3.86)


3.96
(3.52-4.37)


4.47
(3.94-4.91)


5.00
(4.39-5.49)


5.77
(5.01-6.32)


6.40
(5.51-6.97)


24-hr 2.01
(1.88-2.18)


2.41
(2.24-2.60)


2.94
(2.74-3.18)


3.38
(3.14-3.64)


4.00
(3.70-4.30)


4.51
(4.15-4.83)


5.03
(4.62-5.39)


5.58
(5.10-5.97)


6.36
(5.77-6.79)


6.98
(6.30-7.44)


2-day 2.37
(2.21-2.54)


2.82
(2.63-3.03)


3.41
(3.19-3.67)


3.90
(3.63-4.18)


4.56
(4.24-4.89)


5.11
(4.73-5.46)


5.66
(5.23-6.05)


6.24
(5.73-6.65)


7.03
(6.42-7.49)


7.65
(6.95-8.15)


3-day 2.53
(2.38-2.71)


3.01
(2.83-3.22)


3.62
(3.40-3.87)


4.12
(3.86-4.40)


4.81
(4.49-5.12)


5.35
(4.98-5.70)


5.92
(5.49-6.30)


6.49
(6.00-6.90)


7.29
(6.69-7.74)


7.91
(7.22-8.40)


4-day 2.70
(2.55-2.87)


3.20
(3.02-3.41)


3.84
(3.61-4.08)


4.35
(4.09-4.62)


5.05
(4.73-5.36)


5.60
(5.24-5.95)


6.17
(5.75-6.55)


6.75
(6.27-7.16)


7.55
(6.96-7.99)


8.16
(7.49-8.66)


7-day 3.24
(3.07-3.43)


3.84
(3.63-4.06)


4.55
(4.30-4.82)


5.11
(4.83-5.41)


5.88
(5.54-6.21)


6.47
(6.08-6.84)


7.08
(6.64-7.48)


7.69
(7.18-8.12)


8.50
(7.90-8.98)


9.12
(8.44-9.64)


10-day 3.74
(3.55-3.94)


4.41
(4.18-4.66)


5.17
(4.91-5.46)


5.77
(5.48-6.09)


6.58
(6.23-6.94)


7.21
(6.81-7.60)


7.83
(7.38-8.26)


8.46
(7.95-8.92)


9.27
(8.67-9.78)


9.89
(9.21-10.4)


20-day 5.24
(4.99-5.50)


6.15
(5.86-6.48)


7.12
(6.78-7.49)


7.88
(7.50-8.28)


8.88
(8.43-9.32)


9.63
(9.14-10.1)


10.4
(9.81-10.9)


11.1
(10.5-11.7)


12.0
(11.3-12.6)


12.7
(11.9-13.4)


30-day 6.57
(6.26-6.92)


7.69
(7.32-8.11)


8.82
(8.40-9.29)


9.71
(9.23-10.2)


10.9
(10.3-11.4)


11.7
(11.1-12.3)


12.6
(11.9-13.2)


13.4
(12.6-14.1)


14.4
(13.6-15.2)


15.2
(14.2-16.0)


45-day 8.41
(8.03-8.80)


9.81
(9.37-10.3)


11.1
(10.6-11.6)


12.1
(11.6-12.7)


13.4
(12.8-14.0)


14.3
(13.7-15.0)


15.2
(14.5-15.9)


16.1
(15.3-16.8)


17.1
(16.2-18.0)


17.8
(16.9-18.7)


60-day 10.1
(9.72-10.6)


11.8
(11.3-12.3)


13.2
(12.7-13.8)


14.3
(13.7-15.0)


15.7
(15.1-16.4)


16.7
(16.0-17.5)


17.7
(16.9-18.4)


18.5
(17.7-19.3)


19.6
(18.6-20.4)


20.3
(19.3-21.2)


1 Precipitation frequency (PF) estimates in this table are based on frequency analysis of partial duration series (PDS). 
Numbers in parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probability that precipitation frequency estimates 
(for a given duration and average recurrence interval) will be greater than the upper bound (or less than the lower bound) is 5%. Estimates at upper bounds 
are not checked against probable maximum precipitation (PMP) estimates and may be higher than currently valid PMP values. 
Please refer to NOAA Atlas 14 document for more information. 
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PondPack Results for  PMF Event
Subsection:  Master Network Summary


Catchments Summary
Peak Flow


(ft³/s)
Time to Peak


(min)
Hydrograph 


Volume
(ac-ft)


Return 
Event


(years)


ScenarioLabel


6.410.012.7141BaseBATW
121.28720.05.4171BasePerimeter Roads
415.54720.019.4721BaseSouth Pond Direct 


Rainfall


Node Summary
Peak Flow


(ft³/s)
Time to Peak


(min)
Hydrograph 


Volume
(ac-ft)


Return 
Event


(years)


ScenarioLabel


17.00645.025.5081BaseOutlet


Pond Summary
Maximum 


Pond Storage
(ac-ft)


Maximum 
Water 


Surface 
Elevation


(ft)


Peak Flow
(ft³/s)


Time to Peak
(min)


Hydrograph 
Volume
(ac-ft)


Return 
Event


(years)


ScenarioLabel


(N/A)(N/A)543.23720.037.6031BaseSouth Pond 
(IN)


80.544667.6517.00645.025.5081BaseSouth Pond 
(OUT)
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  Time-Depth - 1


Return Event:  1 yearsSubsection:  Time-Depth Curve


Time-Depth Curve:  PMP                                                                                                                                          


PMP                                                                                                      Label
min0.0Start Time
min5.0Increment
min1,440.0End Time
years1Return Event


CUMULATIVE RAINFALL (in)
Output Time Increment = 5.0 min


Time on left represents time for first value in each row.
Depth
(in)


Depth
(in)


Depth
(in)


Depth
(in)


Depth
(in)


Time
(min)


0.0690.0520.0350.0170.0000.0
0.1560.1390.1220.1040.08725.0
0.2430.2260.2080.1910.17450.0
0.3300.3130.2950.2780.26075.0
0.4170.3990.3820.3650.347100.0
0.5030.4860.4690.4510.434125.0
0.5900.5730.5560.5380.521150.0
0.6770.6600.6420.6250.608175.0
0.7640.7470.7290.7120.694200.0
0.8510.8330.8160.7990.781225.0
0.9380.9200.9030.8850.868250.0
1.0241.0070.9900.9720.955275.0
1.1111.0941.0761.0591.042300.0
1.1981.1811.1631.1461.128325.0
1.3611.3061.2501.2331.215350.0
1.6391.5831.5281.4721.417375.0
1.9171.8611.8061.7501.694400.0
2.1942.1392.0832.0281.972425.0
2.4722.4172.3612.3062.250450.0
2.7502.6942.6392.5832.528475.0
3.0282.9722.9172.8612.806500.0
3.3983.2503.1943.1393.083525.0
4.1403.9923.8433.6953.547550.0
4.8824.7334.5854.4374.288575.0
5.6235.4755.3275.1785.030600.0
6.3656.2176.0685.9205.772625.0
7.1076.9586.8106.6626.513650.0
8.4187.7007.5527.4037.255675.0


18.77812.87811.1989.8559.137700.0
24.58223.86323.14521.80220.458725.0
25.89325.74525.59725.44825.300750.0
26.63526.48726.33826.19026.042775.0
27.37727.22827.08026.93226.783800.0
28.11827.97027.82227.67327.525825.0
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  Time-Depth - 1


Return Event:  1 yearsSubsection:  Time-Depth Curve


CUMULATIVE RAINFALL (in)
Output Time Increment = 5.0 min


Time on left represents time for first value in each row.
Depth
(in)


Depth
(in)


Depth
(in)


Depth
(in)


Depth
(in)


Time
(min)


28.86028.71228.56328.41528.267850.0
29.60229.45329.30529.15729.008875.0
29.97229.91729.86129.80629.750900.0
30.25030.19430.13930.08330.028925.0
30.52830.47230.41730.36130.306950.0
30.80630.75030.69430.63930.583975.0
31.08331.02830.97230.91730.8611,000.0
31.36131.30631.25031.19431.1391,025.0
31.63931.58331.52831.47231.4171,050.0
31.80231.78531.76731.75031.6941,075.0
31.88931.87231.85431.83731.8191,100.0
31.97631.95831.94131.92431.9061,125.0
32.06332.04532.02832.01031.9931,150.0
32.14932.13232.11532.09732.0801,175.0
32.23632.21932.20132.18432.1671,200.0
32.32332.30632.28832.27132.2531,225.0
32.41032.39232.37532.35832.3401,250.0
32.49732.47932.46232.44432.4271,275.0
32.58332.56632.54932.53132.5141,300.0
32.67032.65332.63532.61832.6011,325.0
32.75732.74032.72232.70532.6881,350.0
32.84432.82632.80932.79232.7741,375.0
32.93132.91332.89632.87832.8611,400.0


(N/A)33.00032.98332.96532.9481,425.0
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  BATW


Return Event:  1 yearsSubsection:  Read Hydrograph


ft³/s6.41Peak Discharge
min480.0Time to Peak
ac-ft12.714Hydrograph Volume


HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 60.0 min


Time on left represents time for first value in each row.
Flow


(ft³/s)
Flow


(ft³/s)
Flow


(ft³/s)
Flow


(ft³/s)
Flow


(ft³/s)
Time
(min)


6.416.416.416.416.410.0
6.416.416.416.416.41300.0
6.416.416.416.416.41600.0
6.416.416.416.416.41900.0
6.416.416.416.416.411,200.0
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  Perimeter Roads


Return Event:  1 yearsSubsection:  Unit Hydrograph Summary


PMPStorm Event
years1Return Event
min1,440.0Duration
in33.000Depth


min5.0Time of Concentration 
(Composite)


acres2.100Area (User Defined)


min0.7Computational Time 
Increment


min721.3Time to Peak (Computed)
ft³/s127.91Flow (Peak, Computed)
min3.0Output Increment


min720.0Time to Flow (Peak 
Interpolated Output)


ft³/s121.28Flow (Peak Interpolated 
Output)


Drainage Area


85.000SCS CN (Composite)
acres2.100Area (User Defined)


in1.765Maximum Retention 
(Pervious)


in0.353Maximum Retention 
(Pervious, 20 percent)


Cumulative Runoff


in30.973Cumulative Runoff Depth 
(Pervious)


ac-ft5.420Runoff Volume (Pervious)


Hydrograph Volume (Area under Hydrograph curve)


ac-ft5.417Volume


SCS Unit Hydrograph Parameters


min5.0Time of Concentration 
(Composite)


min0.7Computational Time 
Increment


483.432Unit Hydrograph Shape 
Factor


0.749K Factor
1.670Receding/Rising, Tr/Tp
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  Perimeter Roads


Return Event:  1 yearsSubsection:  Unit Hydrograph Summary


SCS Unit Hydrograph Parameters


ft³/s28.55Unit peak, qp
min3.3Unit peak time, Tp
min13.3Unit receding limb, Tr
min16.7Total unit time, Tb
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  South Pond Direct Rainfall


Return Event:  1 yearsSubsection:  Unit Hydrograph Summary


PMPStorm Event
years1Return Event
min1,440.0Duration
in33.000Depth


min5.0Time of Concentration 
(Composite)


acres7.110Area (User Defined)


min0.7Computational Time 
Increment


min721.3Time to Peak (Computed)
ft³/s437.65Flow (Peak, Computed)
min3.0Output Increment


min720.0Time to Flow (Peak 
Interpolated Output)


ft³/s415.54Flow (Peak Interpolated 
Output)


Drainage Area


99.000SCS CN (Composite)
acres7.110Area (User Defined)


in0.101Maximum Retention 
(Pervious)


in0.020Maximum Retention 
(Pervious, 20 percent)


Cumulative Runoff


in32.879Cumulative Runoff Depth 
(Pervious)


ac-ft19.481Runoff Volume (Pervious)


Hydrograph Volume (Area under Hydrograph curve)


ac-ft19.472Volume


SCS Unit Hydrograph Parameters


min5.0Time of Concentration 
(Composite)


min0.7Computational Time 
Increment


483.432Unit Hydrograph Shape 
Factor


0.749K Factor
1.670Receding/Rising, Tr/Tp
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  South Pond Direct Rainfall


Return Event:  1 yearsSubsection:  Unit Hydrograph Summary


SCS Unit Hydrograph Parameters


ft³/s96.67Unit peak, qp
min3.3Unit peak time, Tp
min13.3Unit receding limb, Tr
min16.7Total unit time, Tb


Page 8 of 2127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666


12/22/2021


PondPack CONNECT Edition
[10.02.00.01]


Bentley Systems, Inc.  Haestad Methods Solution 
CenterSouthPond_12-21-21.ppc


Attachment 8.3







PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  South Pond (OUT)


Return Event:  1 yearsSubsection:  Time vs. Elevation


Time vs. Elevation (ft)


Output Time increment = 3.0 min
Time on left represents time for first value in each row.


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Time
(min)


665.02665.01665.01665.00665.000.0
665.04665.03665.03665.02665.0215.0
665.05665.05665.05665.04665.0430.0
665.07665.07665.07665.06665.0645.0
665.09665.09665.08665.08665.0860.0
665.10665.10665.10665.09665.0975.0
665.12665.11665.11665.11665.1190.0
665.13665.13665.12665.12665.12105.0
665.14665.14665.13665.13665.13120.0
665.15665.15665.14665.14665.14135.0
665.16665.16665.15665.15665.15150.0
665.16665.16665.16665.16665.16165.0
665.17665.17665.17665.17665.17180.0
665.18665.18665.18665.17665.17195.0
665.18665.18665.18665.18665.18210.0
665.19665.19665.19665.19665.19225.0
665.19665.19665.19665.19665.19240.0
665.20665.20665.20665.20665.20255.0
665.20665.20665.20665.20665.20270.0
665.21665.21665.21665.20665.20285.0
665.21665.21665.21665.21665.21300.0
665.21665.21665.21665.21665.21315.0
665.22665.22665.21665.21665.21330.0
665.22665.22665.22665.22665.22345.0
665.23665.22665.22665.22665.22360.0
665.24665.24665.23665.23665.23375.0
665.25665.25665.25665.24665.24390.0
665.26665.26665.26665.26665.25405.0
665.27665.27665.27665.27665.26420.0
665.28665.28665.28665.28665.27435.0
665.29665.29665.29665.29665.28450.0
665.30665.30665.29665.29665.29465.0
665.30665.30665.30665.30665.30480.0
665.31665.31665.31665.31665.31495.0
665.32665.31665.31665.31665.31510.0
665.32665.32665.32665.32665.32525.0
665.34665.33665.33665.32665.32540.0
665.37665.37665.36665.36665.35555.0
665.40665.40665.39665.39665.38570.0
665.43665.43665.42665.42665.41585.0
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  South Pond (OUT)


Return Event:  1 yearsSubsection:  Time vs. Elevation


Time vs. Elevation (ft)


Output Time increment = 3.0 min
Time on left represents time for first value in each row.


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Time
(min)


665.46665.45665.45665.44665.44600.0
665.48665.47665.47665.46665.46615.0
665.50665.49665.49665.49665.48630.0
665.52665.51665.51665.50665.50645.0
665.53665.53665.53665.52665.52660.0
665.55665.55665.54665.54665.54675.0
665.68665.64665.60665.57665.56690.0
666.07665.94665.85665.77665.72705.0
667.05666.96666.83666.61666.31720.0
667.37667.33667.28667.22667.14735.0
667.48667.47667.47667.45667.41750.0
667.50667.49667.49667.49667.48765.0
667.52667.51667.51667.50667.50780.0
667.53667.53667.53667.52667.52795.0
667.55667.55667.54667.54667.54810.0
667.57667.57667.56667.56667.56825.0
667.59667.58667.58667.58667.57840.0
667.61667.60667.60667.60667.59855.0
667.62667.62667.62667.61667.61870.0
667.64667.64667.64667.63667.63885.0
667.64667.65667.65667.65667.65900.0
667.63667.63667.64667.64667.64915.0
667.62667.62667.62667.62667.63930.0
667.60667.61667.61667.61667.61945.0
667.59667.59667.60667.60667.60960.0
667.58667.58667.58667.58667.59975.0
667.56667.57667.57667.57667.57990.0
667.55667.55667.55667.56667.561,005.0
667.54667.54667.54667.54667.551,020.0
667.52667.53667.53667.53667.531,035.0
667.51667.51667.51667.52667.521,050.0
667.50667.50667.50667.50667.511,065.0
667.47667.48667.49667.49667.491,080.0
667.45667.45667.46667.46667.471,095.0
667.42667.43667.43667.44667.441,110.0
667.39667.40667.41667.41667.421,125.0
667.37667.37667.38667.38667.391,140.0
667.34667.35667.35667.36667.361,155.0
667.31667.32667.33667.33667.341,170.0
667.29667.29667.30667.30667.311,185.0
667.26667.27667.27667.28667.281,200.0
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  South Pond (OUT)


Return Event:  1 yearsSubsection:  Time vs. Elevation


Time vs. Elevation (ft)


Output Time increment = 3.0 min
Time on left represents time for first value in each row.


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Time
(min)


667.23667.24667.24667.25667.261,215.0
667.21667.21667.22667.22667.231,230.0
667.18667.19667.19667.20667.201,245.0
667.15667.16667.16667.17667.181,260.0
667.13667.13667.14667.14667.151,275.0
667.10667.11667.11667.12667.121,290.0
667.07667.08667.08667.09667.101,305.0
667.05667.05667.06667.06667.071,320.0
667.02667.03667.03667.04667.041,335.0
666.99667.00667.00667.01667.021,350.0
666.97666.97666.98666.98666.991,365.0
666.94666.95666.95666.96666.961,380.0
666.91666.92666.92666.93666.931,395.0
666.89666.89666.90666.90666.911,410.0
666.86666.86666.87666.87666.881,425.0


(N/A)(N/A)(N/A)(N/A)666.851,440.0
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  South Pond


Return Event:  1 yearsSubsection:  Time vs. Volume


Time vs. Volume (ac-ft)


Output Time increment = 3.0 min
Time on left represents time for first value in each row.


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Time
(min)


63.23363.20863.18363.15763.1310.0
63.35963.33463.30963.28363.25815.0
63.48163.45863.43463.40963.38430.0
63.59463.57263.55063.52763.50545.0
63.69763.67763.65763.63663.61560.0
63.79063.77263.75463.73563.71675.0
63.87463.85863.84263.82563.80890.0
63.95063.93663.92163.90663.890105.0
64.01964.00663.99363.97963.965120.0
64.08264.07064.05864.04564.032135.0
64.13964.12864.11764.10564.094150.0
64.19064.18064.17064.16064.149165.0
64.23664.22764.21864.20964.200180.0
64.27864.27064.26264.25464.245195.0
64.31764.30964.30264.29464.286210.0
64.35164.34464.33864.33164.324225.0
64.38264.37664.37064.36464.357240.0
64.41064.40564.39964.39464.388255.0
64.43664.43164.42664.42164.416270.0
64.45964.45564.45064.44664.441285.0
64.48064.47664.47264.46864.463300.0
64.49964.49564.49264.48864.484315.0
64.51764.51364.51064.50664.503330.0
64.53264.52964.52664.52364.520345.0
64.58864.57064.55364.54164.535360.0
64.67264.65664.63964.62264.605375.0
64.74964.73464.71964.70464.688390.0
64.81964.80664.79264.77864.764405.0
64.88364.87164.85864.84664.833420.0
64.94164.93064.91964.90764.895435.0
64.99464.98464.97464.96364.952450.0
65.04265.03365.02365.01465.004465.0
65.08565.07765.06865.06065.051480.0
65.12565.11765.10965.10165.093495.0
65.16065.15365.14665.13965.132510.0
65.19265.18665.18065.17365.167525.0
65.33065.28565.24365.21265.198540.0
65.54265.50165.46065.41765.374555.0
65.73565.69865.66065.62265.583570.0
65.90965.87565.84165.80765.771585.0
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  South Pond


Return Event:  1 yearsSubsection:  Time vs. Volume


Time vs. Volume (ac-ft)


Output Time increment = 3.0 min
Time on left represents time for first value in each row.


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Time
(min)


66.06666.03566.00565.97365.942600.0
66.20766.18066.15266.12466.095615.0
66.33466.31066.28566.26066.234630.0
66.45366.42966.40566.38266.358645.0
66.57166.54766.52466.50066.477660.0
66.69066.66666.64366.61966.595675.0
67.50867.22966.96966.78766.714690.0
70.03669.18968.59468.13167.792705.0
76.55475.90275.05373.64471.642720.0
78.67078.37678.06277.66377.142735.0
79.40279.37279.32379.19778.958750.0
79.52679.50279.47779.45379.428765.0
79.64879.62479.60079.57579.551780.0
79.77079.74679.72179.69779.673795.0
79.89279.86879.84379.81979.795810.0
80.01479.99079.96579.94179.917825.0
80.13680.11280.08780.06380.039840.0
80.25980.23480.21080.18580.161855.0
80.38180.35680.33280.30780.283870.0
80.50380.47880.45480.43080.405885.0
80.51180.52880.54280.54480.527900.0
80.42080.43880.45680.47580.493915.0
80.32980.34780.36680.38480.402930.0
80.23980.25780.27580.29380.311945.0
80.14880.16680.18480.20280.221960.0
80.05780.07580.09380.11180.130975.0
79.96779.98580.00380.02180.039990.0
79.87679.89479.91279.93079.9481,005.0
79.78579.80379.82179.83979.8581,020.0
79.69579.71379.73179.74979.7671,035.0
79.60479.62279.64079.65979.6771,050.0
79.51379.53179.55079.56879.5861,065.0
79.37479.41079.44479.47379.4951,080.0
79.19579.23179.26779.30379.3391,095.0
79.01679.05279.08779.12379.1591,110.0
78.83678.87278.90878.94478.9801,125.0
78.65778.69378.72978.76478.8001,140.0
78.47878.51478.54978.58578.6211,155.0
78.29978.33478.37078.40678.4421,170.0
78.11978.15578.19178.22778.2631,185.0
77.94077.97678.01278.04878.0841,200.0
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  South Pond


Return Event:  1 yearsSubsection:  Time vs. Volume


Time vs. Volume (ac-ft)


Output Time increment = 3.0 min
Time on left represents time for first value in each row.


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Time
(min)


77.76277.79777.83377.86977.9051,215.0
77.58377.61977.65477.69077.7261,230.0
77.40477.44077.47677.51277.5471,245.0
77.22677.26177.29777.33377.3691,260.0
77.04777.08377.11877.15477.1901,275.0
76.86976.90576.94076.97677.0121,290.0
76.69176.72676.76276.79776.8331,305.0
76.51276.54876.58476.61976.6551,320.0
76.33476.37076.40576.44176.4771,335.0
76.15676.19276.22876.26376.2991,350.0
75.97676.01276.04876.08476.1201,365.0
75.79675.83275.86875.90475.9401,380.0
75.61775.65375.68975.72575.7611,395.0
75.43875.47475.50975.54575.5811,410.0
75.25975.29475.33075.36675.4021,425.0


(N/A)(N/A)(N/A)(N/A)75.2231,440.0
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  Composite Outlet Structure - 1


Return Event:  1 yearsSubsection:  Outlet Input Data


Requested Pond Water Surface Elevations


ft655.00Minimum (Headwater)
ft0.50Increment (Headwater)
ft670.00Maximum (Headwater)


Outlet Connectivity


E2
(ft)


E1
(ft)


OutfallDirectionOutlet IDStructure Type


670.00655.00TWForwardUser 
Defined 
Rating 
Table - 1


User Defined 
Table


(N/A)(N/A)TailwaterTailwater Settings
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  Composite Outlet Structure - 1


Return Event:  1 yearsSubsection:  Outlet Input Data


Structure ID:  User Defined Rating Table - 1
Structure Type:  User Defined Table


Flow
(ft³/s)


Elevation
(ft)


0.000.00
0.0010.00


17.0010.01
17.0015.00


Structure ID:  TW
Structure Type:  TW Setup, DS Channel


Free OutfallTailwater Type


Convergence Tolerances


30Maximum Iterations


ft0.01Tailwater Tolerance 
(Minimum)


ft0.50Tailwater Tolerance 
(Maximum)


ft0.01Headwater Tolerance 
(Minimum)


ft0.50Headwater Tolerance 
(Maximum)


ft³/s0.001Flow Tolerance (Minimum)
ft³/s10.000Flow Tolerance (Maximum)
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  South Pond


Return Event:  1 yearsSubsection:  Elevation-Volume-Flow Table (Pond)


Infiltration


No InfiltrationInfiltration Method 
(Computed)


Initial Conditions


ft665.00Elevation (Water Surface, 
Initial)


ac-ft63.131Volume (Initial)
ft³/s0.00Flow (Initial Outlet)
ft³/s0.00Flow (Initial Infiltration)
ft³/s0.00Flow (Initial, Total)
min3.0Time Increment


2S/t + O
(ft³/s)


Flow (Total)
(ft³/s)


Infiltration
(ft³/s)


Area
(acres)


Storage
(ac-ft)


Outflow
(ft³/s)


Elevation
(ft)


0.000.000.000.0000.0000.00653.00
62.380.000.000.7730.1290.00653.50


499.060.000.003.0931.0310.00654.00
1,364.410.000.004.0812.8190.00654.50
2,485.330.000.005.2055.1350.00655.00
3,752.070.000.005.2637.7520.00655.50
5,032.880.000.005.32210.3990.00656.00
6,327.820.000.005.38013.0740.00656.50
7,636.950.000.005.43915.7790.00657.00
8,960.310.000.005.49818.5130.00657.50


10,297.960.000.005.55721.2770.00658.00
11,649.950.000.005.61624.0700.00658.50
13,016.350.000.005.67626.8930.00659.00
14,397.190.000.005.73629.7460.00659.50
15,792.540.000.005.79632.6290.00660.00
17,202.440.000.005.85635.5420.00660.50
18,626.960.000.005.91738.4850.00661.00
20,066.150.000.005.97741.4590.00661.50
21,520.050.000.006.03844.4630.00662.00
22,988.720.000.006.09947.4970.00662.50
24,472.220.000.006.16150.5620.00663.00
25,970.600.000.006.22253.6580.00663.50
27,483.920.000.006.28456.7850.00664.00
29,012.220.000.006.34659.9430.00664.50
30,555.560.000.006.40963.1310.00665.00
32,131.0017.000.006.47166.35117.00665.50
33,704.5817.000.006.53469.60217.00666.00
35,293.2717.000.006.59672.88517.00666.50
36,897.0317.000.006.65876.19817.00667.00
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  South Pond


Return Event:  1 yearsSubsection:  Elevation-Volume-Flow Table (Pond)


2S/t + O
(ft³/s)


Flow (Total)
(ft³/s)


Infiltration
(ft³/s)


Area
(acres)


Storage
(ac-ft)


Outflow
(ft³/s)


Elevation
(ft)


38,515.7917.000.006.72079.54317.00667.50
40,149.4817.000.006.78282.91817.00668.00
41,801.8917.000.006.87586.33217.00668.50
43,476.8217.000.006.96889.79317.00669.00
45,171.6617.000.007.03993.29517.00669.50
46,866.740.000.007.11096.8320.00670.00
48,587.470.000.007.110100.3870.00670.50
50,308.190.000.007.110103.9430.00671.00
52,028.890.000.007.110107.4980.00671.50
53,749.590.000.007.110111.0530.00672.00
55,470.270.000.007.110114.6080.00672.50
57,190.940.000.007.110118.1630.00673.00
58,911.600.000.007.110121.7180.00673.50
60,632.250.000.007.110125.2730.00674.00
62,352.890.000.007.110128.8280.00674.50
64,073.510.000.007.110132.3830.00675.00


Page 18 of 2127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666


12/22/2021


PondPack CONNECT Edition
[10.02.00.01]


Bentley Systems, Inc.  Haestad Methods Solution 
CenterSouthPond_12-21-21.ppc


Attachment 8.3







PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  South Pond (IN)


Return Event:  1 yearsSubsection:  Level Pool Pond Routing Summary


Infiltration


No InfiltrationInfiltration Method 
(Computed)


Initial Conditions


ft665.00Elevation (Water Surface, 
Initial)


ac-ft63.131Volume (Initial)
ft³/s0.00Flow (Initial Outlet)
ft³/s0.00Flow (Initial Infiltration)
ft³/s0.00Flow (Initial, Total)
min3.0Time Increment


Inflow/Outflow Hydrograph Summary


ft³/s543.23Flow (Peak In) min720.0Time to Peak (Flow, In)
ft³/s17.00Flow (Peak Outlet) min645.0Time to Peak (Flow, Outlet)


ft667.65Elevation (Water Surface, 
Peak)


ac-ft80.544Volume (Peak)


Mass Balance (ac-ft)


ac-ft63.131Volume (Initial)
ac-ft37.603Volume (Total Inflow)
ac-ft0.000Volume (Total Infiltration)


ac-ft25.508Volume (Total Outlet 
Outflow)


ac-ft75.152Volume (Retained)
ac-ft-0.074Volume (Unrouted)
%0.2Error (Mass Balance)
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  PMPLabel:  South Pond (IN)


Return Event:  1 yearsSubsection:  Pond Inflow Summary


Summary for Hydrograph Addition at 'South Pond'


Upstream NodeUpstream Link
Perimeter Roads<Catchment to Outflow Node>
BATW<Catchment to Outflow Node>
South Pond Direct Rainfall<Catchment to Outflow Node>


Node Inflows


Flow (Peak)
(ft³/s)


Time to Peak
(min)


Volume
(ac-ft)


ElementInflow Type


121.28720.05.417Perimeter 
Roads


Flow (From)


6.410.012.714BATWFlow (From)
415.54720.019.472South Pond 


Direct Rainfall
Flow (From)


543.23720.037.603South PondFlow (In)
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PondPack Results for  PMF Event
Subsection:  Master Network Summary


Catchments Summary
Peak Flow


(ft³/s)
Time to Peak


(min)
Hydrograph 


Volume
(ac-ft)


Return 
Event


(years)


ScenarioLabel


6.410.012.71414BaseBATW
58.91720.02.54614BasePerimeter Roads


207.74720.09.70014BaseSouth Pond Direct 
Rainfall


Node Summary
Peak Flow


(ft³/s)
Time to Peak


(min)
Hydrograph 


Volume
(ac-ft)


Return 
Event


(years)


ScenarioLabel


17.00714.022.97814BaseOutlet


Pond Summary
Maximum 


Pond Storage
(ac-ft)


Maximum 
Water 


Surface 
Elevation


(ft)


Peak Flow
(ft³/s)


Time to Peak
(min)


Hydrograph 
Volume
(ac-ft)


Return 
Event


(years)


ScenarioLabel


(N/A)(N/A)273.06720.024.96014BaseSouth Pond 
(IN)


71.322666.2617.00714.022.97814BaseSouth Pond 
(OUT)
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  Time-Depth - 1


Return Event:  14 yearsSubsection:  Time-Depth Curve


Time-Depth Curve:  HalfPMF                                                                                                                                    


HalfPMF                                                                                                      Label
min0.0Start Time
min5.0Increment
min1,440.0End Time
years14Return Event


CUMULATIVE RAINFALL (in)
Output Time Increment = 5.0 min


Time on left represents time for first value in each row.
Depth
(in)


Depth
(in)


Depth
(in)


Depth
(in)


Depth
(in)


Time
(min)


0.0350.0260.0170.0090.0000.0
0.0780.0690.0610.0520.04325.0
0.1220.1130.1040.0950.08750.0
0.1650.1560.1480.1390.13075.0
0.2080.2000.1910.1820.174100.0
0.2520.2430.2340.2260.217125.0
0.2950.2860.2780.2690.260150.0
0.3390.3300.3210.3130.304175.0
0.3820.3730.3650.3560.347200.0
0.4250.4170.4080.3990.391225.0
0.4690.4600.4510.4430.434250.0
0.5120.5030.4950.4860.477275.0
0.5560.5470.5380.5300.521300.0
0.5990.5900.5820.5730.564325.0
0.6810.6530.6250.6160.608350.0
0.8190.7920.7640.7360.708375.0
0.9580.9310.9030.8750.847400.0
1.0971.0691.0421.0140.986425.0
1.2361.2081.1811.1531.125450.0
1.3751.3471.3191.2921.264475.0
1.5141.4861.4581.4311.403500.0
1.6991.6251.5971.5691.542525.0
2.0701.9961.9221.8481.773550.0
2.4412.3672.2932.2182.144575.0
2.8122.7382.6632.5892.515600.0
3.1833.1083.0342.9602.886625.0
3.5533.4793.4053.3313.257650.0
4.2093.8503.7763.7023.628675.0
9.3896.4395.5994.9284.568700.0


12.29111.93211.57310.90110.229725.0
12.94712.87312.79812.72412.650750.0
13.31813.24313.16913.09513.021775.0
13.68813.61413.54013.46613.392800.0
14.05913.98513.91113.83713.763825.0
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  Time-Depth - 1


Return Event:  14 yearsSubsection:  Time-Depth Curve


CUMULATIVE RAINFALL (in)
Output Time Increment = 5.0 min


Time on left represents time for first value in each row.
Depth
(in)


Depth
(in)


Depth
(in)


Depth
(in)


Depth
(in)


Time
(min)


14.43014.35614.28214.20814.133850.0
14.80114.72714.65314.57814.504875.0
14.98614.95814.93114.90314.875900.0
15.12515.09715.06915.04215.014925.0
15.26415.23615.20815.18115.153950.0
15.40315.37515.34715.31915.292975.0
15.54215.51415.48615.45815.4311,000.0
15.68115.65315.62515.59715.5691,025.0
15.81915.79215.76415.73615.7081,050.0
15.90115.89215.88415.87515.8471,075.0
15.94415.93615.92715.91815.9101,100.0
15.98815.97915.97015.96215.9531,125.0
16.03116.02316.01416.00515.9971,150.0
16.07516.06616.05716.04916.0401,175.0
16.11816.10916.10116.09216.0831,200.0
16.16116.15316.14416.13516.1271,225.0
16.20516.19616.18816.17916.1701,250.0
16.24816.24016.23116.22216.2141,275.0
16.29216.28316.27416.26616.2571,300.0
16.33516.32616.31816.30916.3001,325.0
16.37816.37016.36116.35216.3441,350.0
16.42216.41316.40516.39616.3871,375.0
16.46516.45716.44816.43916.4311,400.0


(N/A)16.50016.49116.48316.4741,425.0
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  BATW


Return Event:  14 yearsSubsection:  Read Hydrograph


ft³/s6.41Peak Discharge
min480.0Time to Peak
ac-ft12.714Hydrograph Volume


HYDROGRAPH ORDINATES (ft³/s)
Output Time Increment = 60.0 min


Time on left represents time for first value in each row.
Flow


(ft³/s)
Flow


(ft³/s)
Flow


(ft³/s)
Flow


(ft³/s)
Flow


(ft³/s)
Time
(min)


6.416.416.416.416.410.0
6.416.416.416.416.41300.0
6.416.416.416.416.41600.0
6.416.416.416.416.41900.0
6.416.416.416.416.411,200.0
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  Perimeter Roads


Return Event:  14 yearsSubsection:  Unit Hydrograph Summary


HalfPMFStorm Event
years14Return Event
min1,440.0Duration
in16.500Depth


min5.0Time of Concentration 
(Composite)


acres2.100Area (User Defined)


min0.7Computational Time 
Increment


min721.3Time to Peak (Computed)
ft³/s62.32Flow (Peak, Computed)
min3.0Output Increment


min720.0Time to Flow (Peak 
Interpolated Output)


ft³/s58.91Flow (Peak Interpolated 
Output)


Drainage Area


85.000SCS CN (Composite)
acres2.100Area (User Defined)


in1.765Maximum Retention 
(Pervious)


in0.353Maximum Retention 
(Pervious, 20 percent)


Cumulative Runoff


in14.556Cumulative Runoff Depth 
(Pervious)


ac-ft2.547Runoff Volume (Pervious)


Hydrograph Volume (Area under Hydrograph curve)


ac-ft2.546Volume


SCS Unit Hydrograph Parameters


min5.0Time of Concentration 
(Composite)


min0.7Computational Time 
Increment


483.432Unit Hydrograph Shape 
Factor


0.749K Factor
1.670Receding/Rising, Tr/Tp
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  Perimeter Roads


Return Event:  14 yearsSubsection:  Unit Hydrograph Summary


SCS Unit Hydrograph Parameters


ft³/s28.55Unit peak, qp
min3.3Unit peak time, Tp
min13.3Unit receding limb, Tr
min16.7Total unit time, Tb
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  South Pond Direct Rainfall


Return Event:  14 yearsSubsection:  Unit Hydrograph Summary


HalfPMFStorm Event
years14Return Event
min1,440.0Duration
in16.500Depth


min5.0Time of Concentration 
(Composite)


acres7.110Area (User Defined)


min0.7Computational Time 
Increment


min721.3Time to Peak (Computed)
ft³/s218.80Flow (Peak, Computed)
min3.0Output Increment


min720.0Time to Flow (Peak 
Interpolated Output)


ft³/s207.74Flow (Peak Interpolated 
Output)


Drainage Area


99.000SCS CN (Composite)
acres7.110Area (User Defined)


in0.101Maximum Retention 
(Pervious)


in0.020Maximum Retention 
(Pervious, 20 percent)


Cumulative Runoff


in16.379Cumulative Runoff Depth 
(Pervious)


ac-ft9.705Runoff Volume (Pervious)


Hydrograph Volume (Area under Hydrograph curve)


ac-ft9.700Volume


SCS Unit Hydrograph Parameters


min5.0Time of Concentration 
(Composite)


min0.7Computational Time 
Increment


483.432Unit Hydrograph Shape 
Factor


0.749K Factor
1.670Receding/Rising, Tr/Tp
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  South Pond Direct Rainfall


Return Event:  14 yearsSubsection:  Unit Hydrograph Summary


SCS Unit Hydrograph Parameters


ft³/s96.67Unit peak, qp
min3.3Unit peak time, Tp
min13.3Unit receding limb, Tr
min16.7Total unit time, Tb
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  South Pond (OUT)


Return Event:  14 yearsSubsection:  Time vs. Elevation


Time vs. Elevation (ft)


Output Time increment = 3.0 min
Time on left represents time for first value in each row.


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Time
(min)


665.02665.01665.01665.00665.000.0
665.03665.03665.03665.02665.0215.0
665.05665.05665.04665.04665.0430.0
665.07665.06665.06665.06665.0545.0
665.08665.08665.08665.07665.0760.0
665.09665.09665.09665.09665.0875.0
665.11665.10665.10665.10665.1090.0
665.12665.11665.11665.11665.11105.0
665.13665.12665.12665.12665.12120.0
665.13665.13665.13665.13665.13135.0
665.14665.14665.14665.14665.14150.0
665.15665.15665.15665.14665.14165.0
665.15665.15665.15665.15665.15180.0
665.16665.16665.16665.16665.16195.0
665.17665.16665.16665.16665.16210.0
665.17665.17665.17665.17665.17225.0
665.17665.17665.17665.17665.17240.0
665.18665.18665.18665.18665.17255.0
665.18665.18665.18665.18665.18270.0
665.18665.18665.18665.18665.18285.0
665.19665.19665.19665.19665.18300.0
665.19665.19665.19665.19665.19315.0
665.19665.19665.19665.19665.19330.0
665.19665.19665.19665.19665.19345.0
665.20665.20665.20665.19665.19360.0
665.21665.20665.20665.20665.20375.0
665.21665.21665.21665.21665.21390.0
665.22665.22665.22665.21665.21405.0
665.22665.22665.22665.22665.22420.0
665.23665.23665.23665.22665.22435.0
665.23665.23665.23665.23665.23450.0
665.24665.23665.23665.23665.23465.0
665.24665.24665.24665.24665.24480.0
665.24665.24665.24665.24665.24495.0
665.25665.24665.24665.24665.24510.0
665.25665.25665.25665.25665.25525.0
665.26665.26665.25665.25665.25540.0
665.27665.27665.27665.27665.26555.0
665.29665.29665.28665.28665.28570.0
665.30665.30665.30665.29665.29585.0
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  South Pond (OUT)


Return Event:  14 yearsSubsection:  Time vs. Elevation


Time vs. Elevation (ft)


Output Time increment = 3.0 min
Time on left represents time for first value in each row.


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Time
(min)


665.31665.31665.31665.31665.31600.0
665.33665.32665.32665.32665.32615.0
665.34665.33665.33665.33665.33630.0
665.34665.34665.34665.34665.34645.0
665.35665.35665.35665.35665.35660.0
665.36665.36665.36665.36665.35675.0
665.42665.40665.38665.37665.36690.0
665.60665.54665.50665.46665.44705.0
666.08666.03665.97665.87665.72720.0
666.22666.20666.18666.16666.12735.0
666.26666.26666.26666.26666.24750.0
666.25666.26666.26666.26666.26765.0
666.25666.25666.25666.25666.25780.0
666.24666.24666.24666.24666.25795.0
666.23666.23666.23666.24666.24810.0
666.22666.23666.23666.23666.23825.0
666.22666.22666.22666.22666.22840.0
666.21666.21666.21666.21666.22855.0
666.20666.20666.21666.21666.21870.0
666.19666.20666.20666.20666.20885.0
666.18666.18666.19666.19666.19900.0
666.16666.16666.16666.17666.17915.0
666.13666.14666.14666.15666.15930.0
666.11666.11666.12666.12666.13945.0
666.08666.09666.09666.10666.10960.0
666.06666.07666.07666.07666.08975.0
666.04666.04666.05666.05666.06990.0
666.01666.02666.02666.03666.031,005.0
665.99665.99666.00666.00666.011,020.0
665.97665.97665.98665.98665.991,035.0
665.94665.95665.95665.96665.961,050.0
665.92665.92665.93665.93665.941,065.0
665.89665.90665.90665.91665.911,080.0
665.86665.87665.87665.88665.881,095.0
665.83665.84665.84665.85665.851,110.0
665.80665.81665.81665.82665.821,125.0
665.77665.77665.78665.79665.791,140.0
665.74665.74665.75665.76665.761,155.0
665.71665.71665.72665.73665.731,170.0
665.68665.68665.69665.70665.701,185.0
665.65665.65665.66665.66665.671,200.0


Page 10 of 2127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666


12/22/2021


PondPack CONNECT Edition
[10.02.00.01]


Bentley Systems, Inc.  Haestad Methods Solution 
CenterSouthPond_12-21-21.ppc


Attachment 8.4







PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  South Pond (OUT)


Return Event:  14 yearsSubsection:  Time vs. Elevation


Time vs. Elevation (ft)


Output Time increment = 3.0 min
Time on left represents time for first value in each row.


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Elevation
(ft)


Time
(min)


665.62665.62665.63665.63665.641,215.0
665.59665.59665.60665.60665.611,230.0
665.55665.56665.57665.57665.581,245.0
665.52665.53665.54665.54665.551,260.0
665.49665.50665.51665.51665.521,275.0
665.46665.47665.48665.48665.491,290.0
665.44665.44665.45665.45665.461,305.0
665.42665.42665.43665.43665.431,320.0
665.40665.40665.40665.41665.411,335.0
665.38665.38665.38665.39665.391,350.0
665.36665.36665.37665.37665.371,365.0
665.35665.35665.35665.35665.361,380.0
665.33665.33665.34665.34665.341,395.0
665.32665.32665.33665.33665.331,410.0
665.31665.31665.31665.32665.321,425.0


(N/A)(N/A)(N/A)(N/A)665.311,440.0


Page 11 of 2127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666


12/22/2021


PondPack CONNECT Edition
[10.02.00.01]


Bentley Systems, Inc.  Haestad Methods Solution 
CenterSouthPond_12-21-21.ppc


Attachment 8.4







PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  South Pond


Return Event:  14 yearsSubsection:  Time vs. Volume


Time vs. Volume (ac-ft)


Output Time increment = 3.0 min
Time on left represents time for first value in each row.


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Time
(min)


63.23263.20863.18363.15763.1310.0
63.34963.32663.30363.28063.25615.0
63.45763.43663.41563.39363.37130.0
63.55763.53863.51863.49863.47845.0
63.64963.63163.61363.59563.57660.0
63.73263.71663.69963.68363.66675.0
63.80763.79263.77763.76263.74790.0
63.87463.86163.84863.83463.821105.0
63.93563.92463.91263.89963.887120.0
63.99063.98063.96963.95863.947135.0
64.04064.03064.02164.01164.001150.0
64.08564.07664.06764.05864.049165.0
64.12564.11764.10964.10164.093180.0
64.16164.15464.14764.14064.132195.0
64.19464.18764.18164.17564.168210.0
64.22364.21764.21264.20664.200225.0
64.24964.24464.23964.23464.229240.0
64.27364.26964.26464.26064.255255.0
64.29564.29164.28764.28364.278270.0
64.31564.31164.30764.30364.299285.0
64.33364.32964.32664.32264.318300.0
64.34964.34664.34264.33964.336315.0
64.36364.36064.35764.35464.351330.0
64.37664.37464.37164.36864.366345.0
64.40764.39864.38964.38264.378360.0
64.45064.44264.43364.42464.416375.0
64.49064.48264.47464.46764.458390.0
64.52764.52064.51264.50564.497405.0
64.56064.55364.54764.54064.534420.0
64.59064.58464.57864.57364.566435.0
64.61864.61364.60764.60264.596450.0
64.64464.63964.63464.62964.624465.0
64.66764.66264.65864.65364.649480.0
64.68864.68464.68064.67664.671495.0
64.70864.70464.70064.69664.692510.0
64.72564.72264.71864.71564.711525.0
64.79364.77164.75064.73564.728540.0
64.89764.87764.85664.83664.814555.0
64.99164.97364.95564.93664.916570.0
65.07865.06165.04465.02765.009585.0
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  South Pond


Return Event:  14 yearsSubsection:  Time vs. Volume


Time vs. Volume (ac-ft)


Output Time increment = 3.0 min
Time on left represents time for first value in each row.


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Time
(min)


65.15665.14165.12565.11065.094600.0
65.22765.21365.19965.18565.171615.0
65.29165.27965.26665.25365.240630.0
65.34965.33865.32765.31565.303645.0
65.40265.39265.38265.37165.360660.0
65.45065.44165.43265.42265.412675.0
65.82765.69965.57765.49165.459690.0
66.98666.59066.31966.10965.956705.0
70.11769.81569.41568.73467.760720.0
71.06170.93770.80270.62670.388735.0
71.31571.32271.31971.27971.182750.0
71.26771.27771.28771.29671.306765.0
71.21871.22871.23871.24771.257780.0
71.17071.18071.18971.19971.208795.0
71.12171.13171.14071.15071.160810.0
71.07371.08271.09271.10271.111825.0
71.02471.03471.04371.05371.063840.0
70.97670.98570.99571.00571.014855.0
70.92770.93770.94670.95670.966870.0
70.87970.88870.89870.90870.917885.0
70.77370.80470.83370.85570.869900.0
70.61870.64970.68070.71170.742915.0
70.46370.49470.52570.55670.587930.0
70.30970.34070.37170.40270.432945.0
70.15470.18570.21670.24770.278960.0
70.00070.03170.06270.09370.124975.0
69.84669.87669.90769.93869.969990.0
69.69169.72269.75369.78469.8151,005.0
69.53669.56769.59869.62969.6601,020.0
69.38169.41269.44369.47469.5051,035.0
69.22569.25669.28769.31869.3491,050.0
69.06969.10069.13269.16369.1941,065.0
68.89068.93068.96969.00569.0381,080.0
68.69168.73168.77168.81068.8501,095.0
68.49268.53268.57168.61168.6511,110.0
68.29268.33268.37268.41268.4521,125.0
68.09468.13468.17368.21368.2531,140.0
67.89567.93567.97468.01468.0541,155.0
67.69667.73667.77567.81567.8551,170.0
67.49767.53767.57767.61667.6561,185.0
67.29967.33967.37867.41867.4581,200.0
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  South Pond


Return Event:  14 yearsSubsection:  Time vs. Volume


Time vs. Volume (ac-ft)


Output Time increment = 3.0 min
Time on left represents time for first value in each row.


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Volume
(ac-ft)


Time
(min)


67.10167.14067.18067.21967.2591,215.0
66.90266.94266.98167.02167.0611,230.0
66.70466.74466.78366.82366.8621,245.0
66.50666.54666.58566.62566.6651,260.0
66.30866.34866.38766.42766.4661,275.0
66.12366.15966.19566.23266.2701,290.0
65.95865.98966.02266.05566.0891,305.0
65.80965.83865.86765.89765.9271,320.0
65.67665.70265.72865.75465.7821,335.0
65.55765.58065.60365.62765.6511,350.0
65.45065.47065.49165.51365.5351,365.0
65.35465.37365.39265.41165.4301,380.0
65.26965.28565.30265.31965.3361,395.0
65.19265.20665.22165.23765.2521,410.0
65.12265.13665.14965.16365.1771,425.0


(N/A)(N/A)(N/A)(N/A)65.1091,440.0
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  Composite Outlet Structure - 1


Return Event:  14 yearsSubsection:  Outlet Input Data


Requested Pond Water Surface Elevations


ft655.00Minimum (Headwater)
ft0.50Increment (Headwater)
ft670.00Maximum (Headwater)


Outlet Connectivity


E2
(ft)


E1
(ft)


OutfallDirectionOutlet IDStructure Type


670.00655.00TWForwardUser 
Defined 
Rating 
Table - 1


User Defined 
Table


(N/A)(N/A)TailwaterTailwater Settings
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  Composite Outlet Structure - 1


Return Event:  14 yearsSubsection:  Outlet Input Data


Structure ID:  User Defined Rating Table - 1
Structure Type:  User Defined Table


Flow
(ft³/s)


Elevation
(ft)


0.000.00
0.0010.00


17.0010.01
17.0015.00


Structure ID:  TW
Structure Type:  TW Setup, DS Channel


Free OutfallTailwater Type


Convergence Tolerances


30Maximum Iterations


ft0.01Tailwater Tolerance 
(Minimum)


ft0.50Tailwater Tolerance 
(Maximum)


ft0.01Headwater Tolerance 
(Minimum)


ft0.50Headwater Tolerance 
(Maximum)


ft³/s0.001Flow Tolerance (Minimum)
ft³/s10.000Flow Tolerance (Maximum)
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  South Pond


Return Event:  14 yearsSubsection:  Elevation-Volume-Flow Table (Pond)


Infiltration


No InfiltrationInfiltration Method 
(Computed)


Initial Conditions


ft665.00Elevation (Water Surface, 
Initial)


ac-ft63.131Volume (Initial)
ft³/s0.00Flow (Initial Outlet)
ft³/s0.00Flow (Initial Infiltration)
ft³/s0.00Flow (Initial, Total)
min3.0Time Increment


2S/t + O
(ft³/s)


Flow (Total)
(ft³/s)


Infiltration
(ft³/s)


Area
(acres)


Storage
(ac-ft)


Outflow
(ft³/s)


Elevation
(ft)


0.000.000.000.0000.0000.00653.00
62.380.000.000.7730.1290.00653.50


499.060.000.003.0931.0310.00654.00
1,364.410.000.004.0812.8190.00654.50
2,485.330.000.005.2055.1350.00655.00
3,752.070.000.005.2637.7520.00655.50
5,032.880.000.005.32210.3990.00656.00
6,327.820.000.005.38013.0740.00656.50
7,636.950.000.005.43915.7790.00657.00
8,960.310.000.005.49818.5130.00657.50


10,297.960.000.005.55721.2770.00658.00
11,649.950.000.005.61624.0700.00658.50
13,016.350.000.005.67626.8930.00659.00
14,397.190.000.005.73629.7460.00659.50
15,792.540.000.005.79632.6290.00660.00
17,202.440.000.005.85635.5420.00660.50
18,626.960.000.005.91738.4850.00661.00
20,066.150.000.005.97741.4590.00661.50
21,520.050.000.006.03844.4630.00662.00
22,988.720.000.006.09947.4970.00662.50
24,472.220.000.006.16150.5620.00663.00
25,970.600.000.006.22253.6580.00663.50
27,483.920.000.006.28456.7850.00664.00
29,012.220.000.006.34659.9430.00664.50
30,555.560.000.006.40963.1310.00665.00
32,131.0017.000.006.47166.35117.00665.50
33,704.5817.000.006.53469.60217.00666.00
35,293.2717.000.006.59672.88517.00666.50
36,897.0317.000.006.65876.19817.00667.00
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  South Pond


Return Event:  14 yearsSubsection:  Elevation-Volume-Flow Table (Pond)


2S/t + O
(ft³/s)


Flow (Total)
(ft³/s)


Infiltration
(ft³/s)


Area
(acres)


Storage
(ac-ft)


Outflow
(ft³/s)


Elevation
(ft)


38,515.7917.000.006.72079.54317.00667.50
40,149.4817.000.006.78282.91817.00668.00
41,801.8917.000.006.87586.33217.00668.50
43,476.8217.000.006.96889.79317.00669.00
45,171.6617.000.007.03993.29517.00669.50
46,866.740.000.007.11096.8320.00670.00
48,587.470.000.007.110100.3870.00670.50
50,308.190.000.007.110103.9430.00671.00
52,028.890.000.007.110107.4980.00671.50
53,749.590.000.007.110111.0530.00672.00
55,470.270.000.007.110114.6080.00672.50
57,190.940.000.007.110118.1630.00673.00
58,911.600.000.007.110121.7180.00673.50
60,632.250.000.007.110125.2730.00674.00
62,352.890.000.007.110128.8280.00674.50
64,073.510.000.007.110132.3830.00675.00
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  South Pond (IN)


Return Event:  14 yearsSubsection:  Level Pool Pond Routing Summary


Infiltration


No InfiltrationInfiltration Method 
(Computed)


Initial Conditions


ft665.00Elevation (Water Surface, 
Initial)


ac-ft63.131Volume (Initial)
ft³/s0.00Flow (Initial Outlet)
ft³/s0.00Flow (Initial Infiltration)
ft³/s0.00Flow (Initial, Total)
min3.0Time Increment


Inflow/Outflow Hydrograph Summary


ft³/s273.06Flow (Peak In) min720.0Time to Peak (Flow, In)
ft³/s17.00Flow (Peak Outlet) min714.0Time to Peak (Flow, Outlet)


ft666.26Elevation (Water Surface, 
Peak)


ac-ft71.322Volume (Peak)


Mass Balance (ac-ft)


ac-ft63.131Volume (Initial)
ac-ft24.960Volume (Total Inflow)
ac-ft0.000Volume (Total Infiltration)


ac-ft22.978Volume (Total Outlet 
Outflow)


ac-ft65.067Volume (Retained)
ac-ft-0.047Volume (Unrouted)
%0.2Error (Mass Balance)
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PondPack Results for  PMF Event


Scenario:  Base
Storm Event:  HalfPMFLabel:  South Pond (IN)


Return Event:  14 yearsSubsection:  Pond Inflow Summary


Summary for Hydrograph Addition at 'South Pond'


Upstream NodeUpstream Link
Perimeter Roads<Catchment to Outflow Node>
BATW<Catchment to Outflow Node>
South Pond Direct Rainfall<Catchment to Outflow Node>


Node Inflows


Flow (Peak)
(ft³/s)


Time to Peak
(min)


Volume
(ac-ft)


ElementInflow Type


58.91720.02.546Perimeter 
Roads


Flow (From)


6.410.012.714BATWFlow (From)
207.74720.09.700South Pond 


Direct Rainfall
Flow (From)


273.06720.024.960South PondFlow (In)


Page 20 of 2127 Siemon Company Drive Suite 200 W  
Watertown, CT 06795 USA  +1-203-755-1666


12/22/2021


PondPack CONNECT Edition
[10.02.00.01]


Bentley Systems, Inc.  Haestad Methods Solution 
CenterSouthPond_12-21-21.ppc


Attachment 8.4







South Pond Modeling Layout
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