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Executive summary 

The proposed Eleven Mile Creek Basin Stormwater Pond at Hwy 97 and Hwy 297A project is a 

single-phase project involving the expansion of an existing dry retention pond which serves the 

Glenmoor Trail subdivision.  The existing dry detention pond was designed to accommodate the 

25-year 1 and 2 hour storm events under a now obsolete Escambia County stormwater 

management requirement. In an effort the decrease peak stages in the adjacent segment of 

Eleven Mile Creek, Escambia County has identified this pond as a candidate for expansion to 

bring the facility into substantial compliance with its current stormwater management criteria and 

to further attenuate peak discharge rates from the facility into Eleven Mile Creek. 

The proposed expansion of the Glenmore Trail subdivision pond should allow the pond to better 

attenuate stormwater discharge rates to Eleven Mile Creek in all storm events and will bring the 

facility into closer alignment with current Escambia County stormwater management 

requirements.  The project layout has been designed to avoid impacts to jurisdictional wetlands 

on-site.  The project overall should provide a net improvement in both stormwater quality 

(treatment) and quantity (discharge rates) when compared to the current conditions.  The manner 

in which this is being achieved should have no adverse impacts to surrounding or downstream 

areas.  The project should qualify for permitting through the State of Florida Environmental 

Resource Permitting (ERP) program as a retrofit project. 
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1 Stormwater Narrative 

This narrative is intended to provide facts and information related to the Eleven Mile Creek 

Basin Stormwater Pond Hwy 97 and Hwy 297A project.  More specifically, this information is 

intended to demonstrate compliance with State of Florida Environmental Resource Permit 

requirements for qualification of a retrofit project pursuant to Chapter 62-330.451, Florida 

Administrative Code (F.A.C.).  

1.1 DESCRIPTION 

The proposed Eleven Mile Creek Basin Stormwater Pond at Hwy 97 and Hwy 297A project is a 

single-phase project involving the expansion of an existing dry retention pond which serves the 

Glenmoor Trail subdivision.  The existing dry detention pond was designed to accommodate the 

25-year 1 and 2 hour storm events under a now obsolete Escambia County stormwater 

management requirement. In an effort the decrease peak stages in the adjacent segment of 

Eleven Mile Creek, Escambia County has identified this pond as a candidate for expansion to 

bring the facility into substantial compliance with its current stormwater management criteria and 

to further attenuate peak discharge rates from the facility into Eleven Mile Creek. 

1.2 PROJECT LOCATION 

The project is in the Cantonment area of Escambia County, Florida and specifically located on 

Parcels 361N314300000010 and 361N314401001003 immediately adjacent to the westerly right 

of way of Hwy 297A and just north of Hwy 97, in section 36, township 1N, Range 31W. The entire 

project site lies within Flood Zone X, areas of minimal flood hazard, as depicted in the National 

Flood Insurance Program, Flood Insurance Rate Map (FIRM) Panels 12033C0290G dated 

September 29, 2006.  It should be noted that FEMA has issued preliminary FIRM maps for 

Escambia County and, while the preliminary maps have not yet been adopted, the preliminary 

FIRM maps for this area indicates the site to remain within the same Zone X designation with a 

proposed reduction in the adjacent Eleven mile Creek BFE’s.  Refer to Figures 1.1 and 1.2 for 

Currently Effective Flood Insurance Rate Map Firmette and clipped portion of preliminary Firm 

Map. 



Mott MacDonald | Stormwater Management Plan 
Eleven Mile Creek Basin Stormwater Pond at Hwy 97 and Hwy 297A 
 

502101061 | 1 | August 2023 
 
 

Page 3 of 22 

Figure 1.1: Currently Effective Flood Insurance Rate Map Firmette 

 

 

Figure 1.2: Preliminary Flood Insurance Rate Map   
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1.3 PROJECT PURPOSE 

The Eleven Mile Creek Basin stormwater master plan, previously prepared by Mott MacDonald 

identified numerous potential sites within the Eleven Mile Creek basin for installation of regional 

stormwater management facilities in order to reduce peak stages within Eleven Mile Creek during 

the 100-year design storm.  Since the time of the completion of that master plan, several of the 

potential Regional Stormwater Pond sites have been lost to development. Escambia County 

previously tasked Mott MacDonald with performing a desktop review of the Regional Stormwater 

Pond sites identified in the Eleven Mile Creek Basin master plan to determine their current 

feasibility and to identify alternate pond site locations in order to offset some of the potential 

regional stormwater pond capacity lost as a result of development.  The project site is one of the 

sites identified as an alternative site for a stormwater management facility intended to attenuate 

stormwater discharges to Eleven Mile Creek during storm events.  The overall project parcel 

identified in the desktop review, was purchased by Farm Hill Utilities for the installation of a ground 

storage tank, however the northerly extents of the parcel were to remain undeveloped.  Escambia 

County subsequently tasked Mott MacDonald with completing a feasibility study on using only the 

northerly extents of the parcel to attenuate stormwater discharge rates.   

The feasibility study concluded that routing of stormwater flows from either of the swale systems 

along Hwy 97 or Hwy 297A is impractical given the physical constraints.  More specifically, the 

useable capacity of any stormwater pond on the site to which flows were routed from either swale 

system would be limited by the elevations of the swale system.  If fact, the swale systems would 

act to limit capacity in two manners. The effective top of the stormwater pond would need to be 

at or below the bottom of the swale system as it would represent a potential discharge point given 

stages in the pond higher than the swale bottom.  Secondly, due to poorly drainage underlying 

soils, the bottom will require a pond bottom filter in order to recover.  As such, the pond bottom 

elevation must be higher than the lowest point along the swale to which such a filter could be 

discharged.  These two competing constraints act together to limit the available pond depth to 

only a couple of feet at best and completely eliminates the possibility of storage at worst.  As 

such, the study concluded that the only practical means to use the project parcel for stormwater 

management purposes is to simply expand the existing Glenmoor Trail stormwater pond and to 

attenuate flows from the Glenmoor Trail subdivision to greater extent than currently provided. 

1.4 Peak Runoff Rates Prior to Construction of Glenmoor Trail 

Available documentation for the original stormwater design lacked a basin delineation exhibit but 

indicated that the overall basin being served by the stormwater pond to be 44.7 acres of on-site 

area and 16.0 acres of off-site contribution, for a total contributing basin of 60.7 acres. However, 

evaluation of the overall basin being served by the stormwater pond using the 2017 Northwest 

Florida Water Management District 2017 LIDAR data, and the Glenmoor Trail Subdivision 

construction plans resulted in an overall basin area of 75.56 acres, when considering the planned 

stormwater pond Expansion. 

Considering advancements in stormwater modelling software/methodologies which have 

occurred since the original design, a re-analysis of the existing stormwater pond performance 

was undertaken through the development of an ICPR4 model. As ICPR4 modelling uses the 

NRCS (formerly SCS) methodology, as opposed to the modified rational methodology used for 

the original design,  a review of the stormwater modelling characteristics was undertaken using 

available LIDAR topographic data for the area and the original Glenmoor Trail Subdivision 

construction plans.  

The ICPR4 model was used to evaluate the pre-development discharge rates from the 75.56 acre 

contributing watershed, using the National Resource Conservation Service (formerly SCS) 
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methodology.  Historic aerial photography from 1999 indicates that that the overall contributing 

basin was predominantly wooded prior to the construction of Glenmoor Trail. For the purposes of 

estimating peak runoff rates prior to the construction of the subdivision, it was assumed 

conservatively assumed that the overall contributing basin was wooded.  The NRCS websoil 

survey was then utilized to determine the percentages of the various hydrologic soils groups within 

the overall basin in order to calculate the overall runoff curve number (CN) for the original basin.  

This review resulted in an CN of 56 for the original site conditions. It is difficult to evaluate the 

original conditions time of concentration, since reliable/detailed topographic information is not 

readily available.  Therefore, the time of concentration used in the Glenmoor Trail subdivision 

original design calculations (41 minutes) was held. The estimated existing conditions peak runoff 

rates for the 25-year and 100-year design storms for various durations are summarized in Table 

1.1 

Table 1.1: Peak Runoff Rates Prior to Construction of Glenmoor Trail Subdivision 

DESIGN 
STORM 

DURATION                                                     
(HRS) 

PEAK RUNOFF RATE     
(CFS) 

25-YR 1 50.62 

25-YR 2 61.26 

25-YR 4 73.2 

25-YR 8 93.35 

25-YR 24 44.14 

100-YR 1 87.68 

100-YR 2 106.95 

100-YR 4 117.53 

100-YR 8 147.31 

100-YR 24 63.68 

 

Refer to Appendix A for Original Conditions ICPR4 Inputs and Routing Results. 

1.5 Current Conditions 

As indicated previously. Review of the overall watershed which contributes flow to the stormwater 

pond of 75.56 acres, as opposed to the original Glenmoor Trail subdivision design calculations 

purported 60.70 acre watershed.  Holding the runoff coefficients , ‘C’ values, used in the original 
Glenmoor Trail Subdivision stormwater calculation of 0.48 for the 44.7 acre subdivision area 0.30 

for the offsite contributing area provides an overall weighted runoff coefficient for the 75.56 overall 

watershed of: 

C = [(0.48)*(44.7 ac)+(0.30)*(30.86 ac)]/(75.56 ac.) = 0.41 

As the overall C value is less than 0.50 the required treatment volume is one-half inch of runoff 

over the contributing area or: 

VT = (75.56 ac)*(43,560 ft2/ac)*(0.5 in)*(1 ft/12in) = 137,142 ft3 

Topographic survey for the project was used to develop the stage storage relationship of the 

stormwater pond as it currently exists and as detailed in the below table. 
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Table 1.2: Glenmoor Trail Dry Retention Pond Current Stage-Storage Relationship 

ELEVATION 
AREA 
(FT2) 

INCREMENTAL 
VOLUME     

(FT3) 

CUMULATIVE 
VOLUME  

(FT3) DESCRIPTION 

59.00 0 0.00 0.00 POND BOTTOM 

60.00 6,167 3,084 3,084  

61.00 25,676 15,922 19,005 
“Silt Trap” Volume = 16,517 CF, 
Elev. = 60.84  

62.00 35,639 30,658 49,663  

63.00 40,541 38,091 87,753  

64.00 45,561 43,051 130,804 

Elev. 63.75 – “begin discharge” 
volume  = 120,041 CF -16,517 CF 
silt trap = 103,524 CF< FDEP 
Treatment Volume = 137,142 CF 

65.00 50,708 48,135 178,938  

66.00 55,978 53,343 232,281  

66.30 57,622 17,0470 249,321 Top of Pond 

 

From the above table, it can be seen that the Glenmoor Trail stormwater pond top elevation of 

66.30 is lower than the original design top of pond elevation of 67.00, by 0.70 feet.  Further, it 

should be noted that the initial discharge elevation of 63.75 is 0.18 feet lower than the initial 

discharge elevation of 63.95 as indicated in the original Glenmoor Trail stormwater management 

plan.  Using linear interpolation the estimated pond volume at the initial discharge elevation of 

63.75 is estimated to be 120,041 ft3 and the volume below the top elevation of the silt trap, 

assumed to be at an elevation of 60.84 (top of 8” cleanout at pond bottom filter), is estimated as 

16,517 ft3.  Subtracting the volume of the silt trap from the volume below the initial treatment 

volume results in a provided treatment volume capacity of 103,524 ft3 which is less than the 

calculated required treatment volume of 137,142 ft3. It is also noted that the currently provided 

treatment volume is actually less than the required treatment volume calculated in the original 

Glenmoor Trail Subdivision design, of 110,171 ft3. Refer to Appendix B for Original Glenmoor 

Trail Subdivision Stormwater Management Plan. 

The overall basin was then subdivided based upon the topography and the stormwater 

infrastructure/inlets indicated in the subdivision construction plans. Independent basin 

characteristic calculations were then performed, in order to develop an ICPR4 model which 

includes the subdivision stormwater infrastructure in order to more accurately reflect stormwater 

flow travel times from the various sub-basins to the stormwater pond.  See Appendix C for 

Current Conditions Basin Delineations and Supporting Documents. 

The ICPR model was subsequently used to simulate the 25-year and 100-year design storm 

events in order to estimate the peak stages within the stormwater pond and the associated peak 

discharge rates, under the currently existing conditions.  The results of this evaluation are 

reflected in Table 1.3 
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Table 1.3: Current Conditions Stormwater Pond Peak Stage and Runoff Rates 

DESIGN 
STORM 

DURATION                                                     
(HRS) 

PEAK POND STAGE          
(FT, NAVD 88) 

PEAK RUNOFF RATE     
(CFS) 

25-YR 1 65.11 31.02 

25-YR 2 65.93 57.96 

25-YR 4 66.56 87.47 

25-YR 8 66.70 110.01 

25-YR 24 65.77 52.88 

100-YR 1 66.10 63.27 

100-YR 2 66.73 118.9 

100-YR 4 66.79 151.31 

100-YR 8 66.83 181.91 

100-YR 24 66.33 73.26 

It should be noted, that the original Glenmoor Trail Subdivision evaluated only the 25-year 1- and 

2-hour storm events.  Evaluation of the current conditions suggest that the Glenmoor Trail 

subdivision stormwater pond top elevation of 66.30’ is exceeded in the 25-year 4-hour, 25-year 

8-hour, 100-year 2-hour, 100-year 4-hour, 100-year, 8-hour and 100-year 24-hour events.  Refer 

to Appendix D for Current Conditions ICPR4 Inputs and Results. 

1.6 Proposed Conditions 

The Eleven Mile Creek Basin Stormwater Pond at Hwy 97 and Hwy 297A project proposes only 

to expand the existing Glenmoor Trail stormwater pond and to raise the top of pond elevation to 

67.00 in accordance with the original Glenmoor Trail Subdivision design. As such, the proposed 

conditions model is identical to the existing conditions model, with the exception of the stormwater 

pond storage capacity, the size of the sub-basin contributing flows overland to the stormwater 

pond, and the pond bottom filter stage discharge relationship. Refer to Appendix E for Proposed 

Conditions Basin Delineations and Supporting Documents. Table 1.4 details the proposed stage 

storage relationship for the stormwater pond. 
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Table 1.4: Glenmoor Trail Dry Retention Pond Proposed Stage-Storage Relationship 

ELEVATION 
AREA 
(FT2) 

INCREMENTAL 
VOLUME     

(FT3) 

CUMULATIVE 
VOLUME  

(FT3) DESCRIPTION 

59.00 36,668 0 0 Pond Bottom 

60.00 40,232 38,450 38,450  

61.00 44,028 42,130 80,580   

62.00 56,866 50,447 131,027  

62.25 58,607 14,434 145,461 

Initial Discharge 18” Dia. Orifice. 

Treatment Volume CF 

63.00 62,366 45,365 190,826  

64.00 67,963 65,164 255,990  

65.00 73,665 70,814 326,804  

66.00 79,475 76,570 403,374  

66.30 81,786 24,189 427,564 Top of Pond 

67.00 86,726 58,979 486,543 

Elev. 66.92 – Peak Stage 100-
year 8-hour storm  

 

As indicated in Table 1.4, the proposed pond expansion would provide a total of 145,461 ft3 of 

treatment volume which exceeds the required treatment volume of 137,142 ft3, and represents a 

40.51% increase over the current pond conditions. 

A proposed conditions scenario was created in the ICPR4 model reflecting the increased 

stormwater pond sub-basin size and the design storms simulated to predict peak stage within 

the stormwater pond and the associated peak discharge rates.  The model results for the 

proposed conditions is summarized in Table 1.5. 

Table 1.5: Proposed Conditions Stormwater Pond Peak Stage and Runoff Rates 

DESIGN 
STORM 

DURATION                                                     
(HRS) 

PEAK POND STAGE          
(FT, NAVD 88) 

PEAK RUNOFF RATE     
(CFS) 

25-YR 1 63.43 11.53 

25-YR 2 64.78 37.68 

25-YR 4 65.60 65.59 

25-YR 8 65.88 74.52 

25-YR 24 65.19 49.41 

100-YR 1 64.62 32.92 

100-YR 2 65.86 74.37 

100-YR 4 66.73 116.97 

100-YR 8 66.92 131.62 

100-YR 24 65.77 70.06 
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Refer to Appendix F for Proposed Conditions ICPR4 Inputs and Results. 

1.7 Attenuation 

Table 1.6 provides a comparison of predicted peak discharge rates for the original, current and 

proposed conditions: 

Table 1.6: Peak Discharge Rate Comparison 

DESIGN 
STORM 

DURATION                                                     
(HRS) 

ORIGINAL 
CONDITIONS 

PEAK 
DISCHARGE 

RATE  

(CFS) 

EXISTING 
CONDITIONS 

PEAK 
DISCHARGE 

RATE             
(CFS) 

PROPOSED 
CONDITIONS 

PEAK 
DISCHARGE 

RATE  

(CFS) 

PROPOSED 
BAM FILTER 
CONDITIONS 

PEAK 
DISCHARGE 
RATE (CFS) 

25-YR 1 50.62 31.02 11.53 11.59 

25-YR 2 61.26 57.96 37.68 37.66 

25-YR 4 73.2 87.47 65.59 65.57 

25-YR 8 93.35 110.01 74.52 74.51 

25-YR 24 44.14 52.88 49.41 49.38 

100-YR 1 87.68 63.27 32.92 32.95 

100-YR 2 106.95 118.9 74.37 74.37 

100-YR 4 117.53 151.31 116.97 116.94 

100-YR 8 147.31 181.91 131.62 131.56 

100-YR 24 63.68 73.26 70.06 70.06 

 

The bolded numbers in the table 1.6 above, indicate peak discharge rates in excess of the 

corresponding peak discharge rate in the original condition.  As can be seen, in the existing 

conditions, the stormwater pond fails to attenuate in each condition other than the 25-year 1-hour 

and 2-hour events, and the 100-year 1-hour event.  Under the proposed conditions, it is 

anticipated that the pond would attenuate flows to less than the original conditions peak discharge 

rates in all but the 25-year 24-hour,  and 100-year 24 hour events. However, the proposed 

conditions is anticipated to attenuate peak discharge rates from current conditions anywhere from 

4.37% to 62.83% across all storm events considered. Table 1.7 summarizes the percent decrease 

in peak discharge rates from the current conditions to the proposed conditions for each storm 

event. 
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Table 1.7:  Decrease in Peak Discharge Rates 

DESIGN 
STORM 

DURATION                                                     
(HRS) 

EXISTING 
CONDITIONS 

PEAK 
DISCHARGE 

RATE             
(CFS) 

PROPOSED 
CONDITIONS 

PEAK 
DISCHARGE 

RATE 

(CFS) 

DECREASE 
IN PEAK 

DISCHARGE 
RATE    
(CFS) 

DECREASE 
IN PEAK 

DISCHARGE 
RATE        

(%) 

25-YR 1 31.02 11.53 19.49 62.83% 

25-YR 2 57.96 37.68 20.28 34.99% 

25-YR 4 87.47 65.59 21.88 25.01% 

25-YR 8 110.01 74.52 35.49 32.26% 

25-YR 24 52.88 49.41 3.47 6.56% 

100-YR 1 63.27 32.92 30.35 47.97% 

100-YR 2 118.9 74.37 44.53 37.45% 

100-YR 4 151.31 116.97 34.34 22.70% 

100-YR 8 181.91 131.62 50.29 27.65% 

100-YR 24 73.26 70.06 3.20 4.37% 

 

As indicated above, the pond expansion should provide a net positive benefit in terms of discharge 

rates to Eleven Mile Creek in all storm events.  

1.8 Pond Recovery 

The geotechnical exploration performed for the project included advancing two Standard 

Penetration Test (SPT) borings to a depth of 26’ within the area of the proposed pond expansion.  
These borings encountered mostly poorly drainage silty fine sand at the planned pond bottom 

elevation and they very poorly draining clayey sand and sandy clay to a depth of approximately 

23 feet.  The geotechnical report concludes that the pond site presents poor conditions for 

stormwater recovery and that the proposed facility will need to rely upon a pond bottom filter to 

recover, as it does in the current conditions. Refer to Appendix G for Report of Geotechnical 

Exploration. The original design calculations and Glenmoor Trail subdivision specified the use of 

a 50’ x 40’ pond bottom filter for the purposes of pond volume recovery.  The current pond 
expansion will require the removal of the existing pond bottom filter and specifies the construction 

of a new 50’ x 60’ pond bottom filter or a 60’ x 72’ Biosorption Activated Media filter. 

Pond volume recovery requirements are stipulated by both the State of Florida Environmental 

Resource Permitting (ERP) rules and the Escambia County Land Development Code.  Table 1.8 

summarizes the recovery requirements for each regulatory agency. 
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Table 1.8: Stormwater Management Criteria 

STORMWATER 
MANAGEMENT 
REQUIREMENT ESCAMBIA COUNTY 

STATE OF FLORIDA 
ENVIRONMENTAL RESOURCE 

PERMIT 

Treatment First one-half inch of runoff For on-line systems - Treatment of the 
runoff from the first one-inch of rainfall 

over the contributing basin with a minimum 
of one-half inch of runoff retained. 

Attenuation For retrofit projects, no increase in current peak 
discharge rates and no reduction in provided 

treatment capacity  

For retrofit projects, no increase in current 
peak discharge rates and no reduction in 

provided treatment capacity. 

 

Recovery Treatment Volume – 72 hours 

Full pond Volume with Positive Outfall – 7 days 

Full pond Volume without Positive Outfall – 10 days 

Treatment Volume – 72 hours with a 2:1 
safety factor (i.e., recovery within 36 hours) 

 

Note: Bolded requirements represent controlling criteria 

From the table above, it can be seen that the pond must meet two separate recovery criteria.  The 

proposed pond bottom filter was designed using Darcy’s Law for flow through porous media. The 

calculations indicate that the pond bottom filter will allow for the recovery of the required treatment 

volume within 12.00 hours, while the full pond volume is recovered in 49.06 hours, both well below 

the regulatory requirements.  Please refer to Appendix H for Pond Bottom Filter Design and 

Recovery Calculations. 

1.9 Enhanced Stormwater Treatment Options 

At the request of the County, various enhanced stormwater treatment options were reviewed for 

feasibility with respect to incorporation into the design plan. Additional treatment options 

considered were: 

• Curb Inlet Filters 

• Hydrodynamic Separators 

• Use of biosorption activated media (BAM) 

After review of each enhanced treatment option, it was concluded that the use of biosorption 

activated media offered the greatest potential stormwater treatment enhancement without 

significant increase in maintenance costs/points for the County. 

1.9.1 Biosorption Activated Media (BAM) 

Biosorption Activated Media (BAM), such as Bold and Gold, are engineered filtration 

media developed to remove total nitrogen (TN), total phosphorous (TP), total suspended 

solids (TSS) and pathogens from polluted water.  BAM maintains an anaerobic 

environment to activate the biological reaction that is needed to remove nitrogen and 

the adsorption process to remove phosphorus. 

In his study “Pollutant Removal Efficiencies for Typical Stormwater Management 
Systems in Florida”, Harvey H. Harper, Ph.D., PE  suggests “…there is little evidence to 
indicate that filter systems improve the operational performance of stormwater 

management systems. In fact, much of the research indicates that filter systems may 

actually degrade the pollutant removal effectiveness of either wet detention or dry 

detention systems.” This publication includes a “comparison of treatment efficiencies for 
Typical Stormwater Management Systems used in Florida” table, in which Harper 

assigns removal efficiencies of 0% for TN, TP and BOD for dry detention with standard 

filtration. If this contention is accurate, the use of BAM in the planned pond bottom filter 
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may provide a benefit with respect to nutrient removal efficiencies for the stormwater 

pond. 

In the most recent evaluation cycle FDEP delisted the receiving segment of Eleven Mile 

Creek (Water Body ID (WBID) 489) from the State 303(d) list (impaired water bodies) 

for a number of parameters including nutrients. However, it is our understanding that 

Escambia County continues with monitoring of Eleven Mile Creek for a number of 

parameters including nutrients.  

WBID 489 is still listed by FDEP as a Water Not Attaining Standards (WNAS) with the 

listed parameter being Escherichia coli (E. coli). The WNAS listing indicates that “This 
waterbody will remain in category 4e (ongoing restoration activities) on the Study list 

because there are ongoing restoration activities identified in the Eleven Mile Creek 

Bacteria Pollution Control Plan that will address with the bacteria impairment.  This 

parameter will remain on the 303(d) List.”  In two case studies for Fecal Coliform 
Removal using Bold & Gold, from the Environmental Conservation Solutions website the 

average removal or E. coli removal was 77.6%. Specifics regarding these case studies 

can be found at Fecal Coliform Solutions in the Carolinas (ecs-water.com). However, it 

is not currently known if the existing pond discharge is a significant source of E. Coli 

loading to Eleven Mile Creek. 

Considering the additional costs (increased material costs, increased filter dimensions 

to provide similar throughput), Escambia has opted to include the use of BAM media in 

the proposed pond bottom filter as an alternate.  Final determination regarding the 

installation of a standard pond bottom filter or one equipped with BAM will be made once 

bids have been received and actual cost differentials and available construction funding 

are available. 

1.10 Conclusion 

The proposed expansion of the Glenmore Trail subdivision pond should allow the pond to better 

attenuate stormwater discharge rates to Eleven Mile Creek in all storm events and will bring the 

facility into closer alignment with current Escambia County stormwater management 

requirements.  The project layout has been designed to avoid impacts to jurisdictional wetlands 

on-site.  The project overall should provide a net improvement in both stormwater quality 

(treatment) and quantity (discharge rates) when compared to the current conditions.  The manner 

in which this is being achieved should have no adverse impacts to surrounding or downstream 

areas.  The project should qualify for permitting through the State of Florida Environmental 

Resource Permitting (ERP) program as a retrofit project. 
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A. Original Conditions ICPR4 Inputs and 

Results 





Original Conditions Input Report 1

C:\temp\Hwy 297A and Hwy 97 Pond-Copy 2 Final\ 1/25/2023 12:37

Simple Basin: OVERALL
Scenario: ORIGINAL CONDITIONS

Node: OUTFALL
Hydrograph Method: NRCS Unit Hydrograph
Infiltration Method: Curve Number

Time of Concentration: 41.0000 min
Max Allowable Q: 0.00 cfs

Time Shift: 0.0000 hr
Unit Hydrograph: UH484

Peaking Factor: 484.0
Area: 75.5600 ac

Curve Number: 56.0
% Impervious: 0.00

% DCIA: 0.00
% Direct: 0.00

Rainfall Name:

Comment:

Node: OUTFALL
Scenario: ORIGINAL CONDITIONS

Type: Time/Stage
Base Flow: 0.00 cfs

Initial Stage: 0.00 ft
Warning Stage: 0.10 ft

Boundary Stage:

Year Month Day Hour Stage [ft]
0 0 0 0.0000 0.00
0 0 0 999.0000 0.00

Comment:

Simulation: 025YR-001HR
Scenario: ORIGINAL CONDITIONS

Run Date/Time: 1/23/2023 1:11:44 PM
Program Version: ICPR4 4.07.08

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 4.0000
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Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft OF Region Rain Opt: Global



Original Conditions Input Report 3

C:\temp\Hwy 297A and Hwy 97 Pond-Copy 2 Final\ 1/25/2023 12:37

Link Optimizer Tol: 0.0001 ft Rainfall Name: ~FDOT-1
Rainfall Amount: 3.70 in

Edge Length Option: Automatic Storm Duration: 1.0000 hr

Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(2D):
100 ft2 Min Node Srf Area

(1D):
100 ft2

Energy Switch (2D): Energy Energy Switch (1D): Energy

Comment:

Simulation: 025YR-002HR
Scenario: ORIGINAL CONDITIONS

Run Date/Time: 1/23/2023 1:11:46 PM
Program Version: ICPR4 4.07.08

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 8.0000

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000

Restart File
Save Restart: False
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Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~FDOT-2

Rainfall Amount: 4.80 in
Edge Length Option: Automatic Storm Duration: 2.0000 hr

Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(2D):
100 ft2 Min Node Srf Area

(1D):
100 ft2

Energy Switch (2D): Energy Energy Switch (1D): Energy

Comment:

Simulation: 025YR-004HR
Scenario: ORIGINAL CONDITIONS

Run Date/Time: 1/23/2023 1:11:47 PM
Program Version: ICPR4 4.07.08

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
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End Time: 0 0 0 12.0000

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain Global
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Opt:
Max dZ: 1.0000 ft OF Region Rain Opt: Global

Link Optimizer Tol: 0.0001 ft Rainfall Name: ~FDOT-4
Rainfall Amount: 5.92 in

Edge Length Option: Automatic Storm Duration: 4.0000 hr

Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(2D):
100 ft2 Min Node Srf Area

(1D):
100 ft2

Energy Switch (2D): Energy Energy Switch (1D): Energy

Comment:

Simulation: 025YR-008HR
Scenario: ORIGINAL CONDITIONS

Run Date/Time: 1/23/2023 1:11:49 PM
Program Version: ICPR4 4.07.08

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 24.0000

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000
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C:\temp\Hwy 297A and Hwy 97 Pond-Copy 2 Final\ 1/25/2023 12:37

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~FDOT-8

Rainfall Amount: 7.44 in
Edge Length Option: Automatic Storm Duration: 8.0000 hr

Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(2D):
100 ft2 Min Node Srf Area

(1D):
100 ft2

Energy Switch (2D): Energy Energy Switch (1D): Energy

Comment:

Simulation: 025YR-024HR
Scenario: ORIGINAL CONDITIONS

Run Date/Time: 1/23/2023 1:11:53 PM
Program Version: ICPR4 4.07.08

General
Run Mode: Normal
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C:\temp\Hwy 297A and Hwy 97 Pond-Copy 2 Final\ 1/25/2023 12:37

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 48.0000

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight 0.5 dec
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C:\temp\Hwy 297A and Hwy 97 Pond-Copy 2 Final\ 1/25/2023 12:37

Fact:
dZ Tolerance: 0.0010 ft Smp/Man Basin Rain

Opt:
Global

Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~FDOT-24

Rainfall Amount: 10.80 in
Edge Length Option: Automatic Storm Duration: 24.0000 hr

Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(2D):
100 ft2 Min Node Srf Area

(1D):
100 ft2

Energy Switch (2D): Energy Energy Switch (1D): Energy

Comment:

Simulation: 100YR-001HR
Scenario: ORIGINAL CONDITIONS

Run Date/Time: 1/23/2023 1:12:01 PM
Program Version: ICPR4 4.07.08

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 4.0000

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Groundwater

Year Month Day Hour [hr] Time Increment [min]
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C:\temp\Hwy 297A and Hwy 97 Pond-Copy 2 Final\ 1/25/2023 12:37

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~FDOT-1

Rainfall Amount: 4.50 in
Edge Length Option: Automatic Storm Duration: 1.0000 hr

Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(2D):
100 ft2 Min Node Srf Area

(1D):
100 ft2

Energy Switch (2D): Energy Energy Switch (1D): Energy

Comment:

Simulation: 100YR-002HR
Scenario: ORIGINAL CONDITIONS

Run Date/Time: 1/23/2023 1:12:02 PM
Program Version: ICPR4 4.07.08
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C:\temp\Hwy 297A and Hwy 97 Pond-Copy 2 Final\ 1/25/2023 12:37

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 8.0000

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options
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Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~FDOT-2

Rainfall Amount: 6.00 in
Edge Length Option: Automatic Storm Duration: 2.0000 hr

Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(2D):
100 ft2 Min Node Srf Area

(1D):
100 ft2

Energy Switch (2D): Energy Energy Switch (1D): Energy

Comment:

Simulation: 100YR-004HR
Scenario: ORIGINAL CONDITIONS

Run Date/Time: 1/23/2023 1:12:05 PM
Program Version: ICPR4 4.07.08

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 12.0000

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000
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Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~FDOT-4

Rainfall Amount: 7.52 in
Edge Length Option: Automatic Storm Duration: 4.0000 hr

Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(2D):
100 ft2 Min Node Srf Area

(1D):
100 ft2

Energy Switch (2D): Energy Energy Switch (1D): Energy

Comment:

Simulation: 100YR-008HR
Scenario: ORIGINAL CONDITIONS

Run Date/Time: 1/23/2023 1:12:08 PM
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Program Version: ICPR4 4.07.08

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 24.0000

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:
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Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~FDOT-8

Rainfall Amount: 9.44 in
Edge Length Option: Automatic Storm Duration: 8.0000 hr

Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(2D):
100 ft2 Min Node Srf Area

(1D):
100 ft2

Energy Switch (2D): Energy Energy Switch (1D): Energy

Comment:

Simulation: 100YR-024HR
Scenario: ORIGINAL CONDITIONS

Run Date/Time: 1/23/2023 1:12:14 PM
Program Version: ICPR4 4.07.08

General
Run Mode: Normal

Year Month Day Hour [hr]
Start Time: 0 0 0 0.0000
End Time: 0 0 0 48.0000

Hydrology [sec] Surface Hydraulics
[sec]

Groundwater [sec]

Min Calculation Time: 60.0000 0.1000 900.0000
Max Calculation Time: 30.0000

Output Time Increments

Hydrology

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Surface Hydraulics

Year Month Day Hour [hr] Time Increment [min]
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Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 15.0000

Groundwater

Year Month Day Hour [hr] Time Increment [min]
0 0 0 0.0000 60.0000

Restart File
Save Restart: False

Resources & Lookup Tables

Resources Lookup Tables
Rainfall Folder: Boundary Stage Set:

Reference ET Folder: Extern Hydrograph Set:
Unit Hydrograph

Folder:
Curve Number Set:

Green-Ampt Set:
Vertical Layers Set:

Impervious Set:
Roughness Set:
Crop Coef Set:

Fillable Porosity Set:
Conductivity Set:

Leakage Set:

Tolerances & Options

Time Marching: SAOR IA Recovery Time: 24.0000 hr
Max Iterations: 6 ET for Manual Basins: False

Over-Relax Weight
Fact:

0.5 dec

dZ Tolerance: 0.0010 ft Smp/Man Basin Rain
Opt:

Global

Max dZ: 1.0000 ft OF Region Rain Opt: Global
Link Optimizer Tol: 0.0001 ft Rainfall Name: ~FDOT-24

Rainfall Amount: 13.44 in
Edge Length Option: Automatic Storm Duration: 24.0000 hr

Dflt Damping (2D): 0.0050 ft Dflt Damping (1D): 0.0050 ft
Min Node Srf Area

(2D):
100 ft2 Min Node Srf Area

(1D):
100 ft2

Energy Switch (2D): Energy Energy Switch (1D): Energy

Comment:
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B. Original Glenmoor Trail Subdivision 

Stormwater Management Plan 



OWNER : 

DEVELOPER: 

GLENMOOR TRAIL 
Pensacola, Florida 

Stormwater Management Plan 
DSL Project # 990 180 

JBL Prooerties. Inc. ~ ~ 

8826 ~ o r t h  ~ a b i s  Highway, 
Pensacola, Florida 325 14 
Phone: (850) 479-3700 
Fax: (850) 494-2425 

JBL Properties, Inc. 
8826 North Davis Highway, 

, Suite 

Suite 
Pensacola, Florida 325 14 
Phone: (850) 479-3700 
Fax: (850) 494-2425 

PROJECT REPRESENTATIVE: Mr. David S. Lamar, P.E. 
P.O. Box 10605 
Pensacola, FL 32524-0605 
Phone: 434-0043 
Fax: 470 -9402 

DATE: January 17,2000 - ~ ~ 1 ~ ~ , ~ ~ b r u a ~ _ 2 2 , _ 2 & 0 0 ) ?  --: - 

A. STORMWATER NARRATIVE 

1.  Proiect Descriotion. The proposed project will provide infrastructure and 
subdivision improvements supporting an eighty-nine (89) lot single family 
residential subdivision on approximately forty-five (45) acres. The average lot 
will measure approximately 90' x 160'. The property consists of - 43 acre? 
zoned V-2. The remaining two acres are zoned V-1. The project will be 
constructed in two phases. Phase 1 will provide the main entrance to C.R. 2 9 7 4  
the stormwater retention facilities for the entire project, and fifty-two (52) lots. 
Phase 2 will complete the streets, extend the water and sewer and complete the 
remaining 37 lots. The subdivision streets.will be constructed to Escambia 
County standards and will consist of 20 feet of asphalt framed by 2.5 foot wide 
concrete curb & gutter each side. 

2. Upland Acreape Considerations. Approximately 23 acres of land lies upland, to 
the northwest, of the proposed Glenmoor Trail development. Runoff from this 
property will affect the overall stormwater management plan for Glenmoor Trail. 
In an effort to account for this off-site runoff and to plan for a means of handling 
possible future concentrated flows from this property, the design of Glenmoor 
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Trail extends the storm sewer collection system to the property boundary. The 
system will be sized to carry the projected pre-development flow from 
approximately 16 of the 23 acres. The remaining 7 acres can be drained to the 
existing swale on the east side of C.R. 97. The projected pre-development flows 
from this 16 acres will be in the range of 20 to 25 cfs. 

The effect of this 16 acres of off-site acreage was considered using two scenarios. 
The first scenario addressed the runoff that would come to Glenmoor Trail from 
the 16 acres in its pre-developed state. This flow would be sheet flow and 
shallow concentrated flow and would begin coming to Glenmoor based on the 
time of concentration and would be unimpeded by retention facilities. The 
assumed rate of flow was considered to be the pre-development flow from the 25- 
Yr Storm. The arrival time at the retention pond for this flow was considered to 
lag behind the on-site Glenmoor Trail flow by 0.5 hours. 

The second scenario assumed that the 16 acres would be developed and that pre- 
development flow would be point discharged to Glenmoor after having been 
collected in a retentionldetention facility constructed on the off-site parcel. The 
stormwater design for the developed parcel would send metered runoff into the 
Glenmoor trail storm sewer system after collecting the FDEP first half-inch for 
the 16-acre site. Even when discharge begins, it will be less than the allowable 
pre-development discharge for some additional period of time. This would, in 
effect, increase the lag time for the inflow hydrograph from the off-site 
development. An inlet and pipe has been designed and will be constructed as 
part of Phase 2 of Glenmoor Trail to pick up this expected point source. 

Due to the increased lag time for the second scenario, the first scenario (16-acres 
undeveloped) presents the more severe condition for the design of the Glenmoor 
Trail pond. The pond sizing calculations which follow use this assumption. -The 
allowable post-development discharge for the Glenmoor Trail pond includes the 
estimated pre-development discharge from these 16 off-site acres (22 cfs). 

3. Pre-Development Site and Hydrologic Conditions. The 44.7 acre Glenmoor Trail 
site sloves moderatelv from the northwest to the southeast. Based on the 
topographic survey, ;he elevation of the site ranges from 117 feet NGVD to 64 
feet NGVD. The majority of the site is heavily wooded but there are farm roads 
which have been cut through the wooded areas providing access to most of the 
site. Other areas are heavily covered with underbrush. The pre-development 
runoff coefficient is assumed to be 0.30 for both the on-site and off-site acreage. 

4. Post ~eJelovment Site and Hydrologic Conditions. The subdivision streets will 
intercept runoff from the lots. The curb & gutter system will route the flow to a 
series of inlets where it will be piped to the retention pond. Areas at the rear of 
lots will drain through a series of perimeter swales to ditch bottom inlets at 
strategic locations in order to minimize the post development flow of runoff onto 
adjacent downstream parcels. The FDEP first half-inch for both the 44.7 on-site 
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acres and the 16 off-site acres will be collected before off-site discharge begins. 
Based on the soil boring information provided by Pensacola Testing Laboratories, 
the native soil will not provide natural percolation for the treatment of the FDEP 
first half-inch of runoff. For FDEP permitting purposes, a 2080 SF sand filter 
and perforated ADS under drain system will be installed to provide the required 
treatment. The pond design incorporates a silt trap to extend the life of the filter 
system. 

The retentioddetention pond is designed to attenuate the excess volume during 
the critical duration - 25 YR storm. The 2-Year return frequency storm was the 
critical storm for this analysis. The pond discharges into the existing paved ditch 
that runs along the west side of C.R. 297-A. A portion of the existing ditch has 
been eroded away. The construction plans show how we propose to restore the 
missing ditch paving and integrate the discharge from the new pond into the 
existing county system. 

5. Stormwater Pond Design. The FDOT method was used to estimate the size the 
retentioddetention ponds contemplated for this subdivision. The critical duration, 
25-Year storm was used to size the drainage facilities for this project. Composite 
hydrographs from both 1-hour and 2-hour return frequency storms were used in 
the analysis. The rationale and calculations used to determine retentioddetention 
pond size, pond drawdown times, required collection system pipe sizes & slopes 
follow: 

B. CALCULATIONS 

1. Pre-Development Discharge: 

Given: Slope, s = 3.0%, 
Distance Traveled, d = 1700' 
Pre-Development Runoff Coefficient, %,= 0.30 
Area = 44.7 acres 

Tc = 41 min; I ,, = 4.6 idhr. (from FDOT Zone 1 chart - 25 Year Storm) 

Pre-Development Discharge, Q pre = GI A = (0.30)(4.6)(44.7) = 61.7 cfs 

NOTE: The pre-development discharge attributable to the 16 off-site acres was 
calculated using the same c, and I. 
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Off-Site Pre-Development Discharge, Q pre = %I A = (0.30)(4.6)(16) = 22 cfs 

The overall allowable pre-development discharge to be routed through the Glenmoor 
Trail pond is therefore 61.7 cfs + 22 cfs = 83.7 cfs. 

2. Post Development Runoff Coefficient, % 

Impervious (Streets) = 3.7 acres 
Impervious (Houses & Driveways - 3,200SFLot) = 6.5 acres 
Pond areas = 2.0 acres 
Pervious areas = 32.5 acres 
Total area = 44.7 acres 

Site Impervious surface (10.2) / (44.7) = 23% 

3. FDOT Pond Design Calculations - On-Site In-Flow Hydrographs 

These calculations assume the in-flow hydrograph is from a 25-YR return 
frequency storm. 

Hydrograph for ]-Hour storm I, = 3.7 inches/hour P,,= 3.7 inches 
c, = 0.48 On-Site Acreage, A = 44.7 acres 
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Hydrograph for 2-Hour storm Iz = 2.4 incheslhour Pd = 4.8 inches 
e,= = 0.48 On-Site Acreage, A = 44.7 acres 

O(cfs) = c I A 

2.4 5 1.5 = (0.48)(2.4)(44.7) 
3.6 77.2 
4.8 103.0 
6.0 128.7 
2.4 51.5 
1.44 30.9 
1.20 25.7 
0.96 20.6 
0.72 15.4 
0.00 0.0 

4. FDOT Pond Design Calculations - Off-Site (undeveloped) In-Flow Hydrographs 

These calculations assume the in-flow hydrograph is from a 25-YR return frequency 
storm. 

Hydrograph for 1-Hour storm Iz = 3.7 incheslhour Pd = 3.7 inches 
= 0.30 Off-Site Acreage, A = 16.0 acres 
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Hydrograph for 2-Hour storm I, = 2.4 inchedhour Pw = 4.8 inches 
q.. = 0.30 Off-Site Acreage, A = 16.0 acres 

Composite In-Flow Hydrographs (On-Site & Off-site) 

The composite in-flow hydrographs used in the stormwater analysis assume that the 
runoff from the Off-Site property lags the runoff produced by the Glenmoor acreage by 
0.5 hour. Using this assumption the In-Flow hydrographs for the pond sizing calculations 
are as shown below: 

Composite In-Flow Hydrograph for 25-Year 1-Hour storm 

Time In-Flow + In-Flow Total In-Flow 
(On-Site) (Off-Site) (cfs) 
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Composite In-Flow Hydrograph for 25-Year 2-Hour storm 

Time* - In-Flow 
(On-Site) 

0.0 
25.8 
51.5 
64.4 
77.2 
90.1 

103.0 
115.9 
128.7 
90.1 
51.5 
41.2 
30.9 
28.3 
25.7 
23.2 
20.6 
18.0 
15.4 
7.7 
0.0 
0.0 
0.0 
0.0 
0.0 

+ In-Flow 
[Off-Site) 

0.0 
0.0 
0.0 
0.0 
0.0 
5.8 

11.5 
14.4 
17.3 
20.2 
23.0 
25.9 
28.8 
20.2 
11.5 
9.2 
6.9 
6.4 
5.8 
5.2 
4.6 
4.1 
3.5 
1.8 
0.0 

Total In-Flow 
Icfs) 

0.0 
25.8 
51.5 
64.4 
77.2 
95.9 

114.5 
130.3 
146.0 
110.3 
74.5 
67.1 
59.7 
48.5 
37.2 
32.4 
27.5 
24.4 
21.2 
12.9 
4.6 
4.1 
3.5 
1.8 
0.0 

* The 0.1 hour increments shown for the 2-hour storm in-flow hydrographs were 
graphically determined from a plot of the 0.2 hour increment data. 

DSL 990180 



5. Stage vs. Storage (Retentiofletention Pond) 

Elevation 
(Feet) 

Area Incremental Cumulative Remarks 
(SF) Volume (CF) Volume (CF) 

15,389 7,443 7,443 "Silt Trap" Volume- 14,059 CF 

- Elev = 60.92 - low& level of 

24,282 8,501 15,944 FDEPTreatrnemVolume 

46,555 22,556 105,086 - Elev = 63.90 -"Begin Discharge" 

49,165 23,930 129,016 > FDEP ~ w t m m t  volume - 
14,O59CF+ 110,171 CF 

52,101 25,3 17 154,333 

61,491 29,946 239,257 - Max Elsv = 66.28 

64,895 31,597 270,854 25-Year Storm Volume= 256,951 CF 
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6. Flood Routine. Analvsis 

Elevation 

60.5 
61.0 
61.5 
62.0 
62.5 
63.0 
63.5 
64.0 
64.5 
65.0 
65.5 
66.0 
66.5 
67.0 

7. Stage vs. Discharge - Discharge Structure 

After collecting an amount (130,924 CF) which exceeds the required FDEP first 
half-inch of runoff (1 10,171 CF), stormwater will "pop off '  to the county system 
through a weir constructed as part of the concrete discharge structure. The weir 
geometry is set so that the discharge through the weir does not exceed the 
maximum allowable discharge (83.7 cfs) during a 25-Yr Storm. The expected 
flow through the weir is calculated using the equation: 

For weir width, L = 6.50 feet, the following stage versus discharge curve can be 
developed. This assumes that discharge through the weir begins at elevation 
63.90. 

Elevation Discharge(cfs.1 
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8. Flood Routine Tabulation (composite hvrdonra~h for I-hour. 25-Year Storm) 

1 2 3 4 5 6 7 
time inflow I1 +I2 &l+Ol-201 - ZSZ +OZ h g e  Omlow 
Oln) (cfs) & AI (R) (6s) 

0.0 0.0 0.0 0.0 0.00 60.00 0.0 
0.1 15.9 15.9 0.0 15.9 60.00 0.0 
0.2 47.6 63.5 15.9 79.4 60.90 0.0 
0.3 95.3 142.9 79.4 222.3 6 1.95 0.0 
0.4 166.7 262.0 222.3 484.3 63.10 0.0 
0.5 174.4 341.1 484.3 825.4 64.40 8.0 
0.6 153.6 328.0 809.4 1137.4 65.45 40.0 
0.7 108.6 262.2 1057.4 1319.6 65.95 60.0 
0.8 92.9 201.5 1199.6 1401.1 66.20 69.0 
0.9 46.1 139.0 1263.1 1402.1 66.20 69.0 Maw Stage 
1 .O 32.0 78.1 1264.1 1342.2 66.05 62.0 
1.1 19.5 51.5 1218.2 1269.7 65.85 55.0 
1.2 12.4 31.9 1159.7 1191.6 65.60 45.0 
1.3 1.8 14.2 1101.6 11 15.8 65.35 36.0 
1.4 0.0 1.8 1043.8 1045.6 65.15 29.0 
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9. Flood Routine, Tabulation fcom~osite hvrdoeraoh for 2-hour. 25-Year Storm) 

1 2 3 4 5 6 7 
time inflow I1 + I2 %+01-201 =+OZ Olrtnow 
Ous) (6s) dl ~t (8) (6s) 

0.0 0.0 0.0 0.0 0.00 60.00 0.0 
0.1 25.8 25.8 0.0 25.8 60.00 0.0 
0.2 51.5 77.3 25.8 103.1 61.10 0.0 
0.3 64.4 115.9 103.1 219.0 61.92 0.0 
0.4 77.2 141.6 219.0 360.6 62.50 0.0 
0.5 95.9 173.1 360.6 533.7 63.30 0.0 
0.6 114.5 210.4 533.7 744.1 64.12 3.0 
0.7 130.3 244.8 738.1 982.9 64.92 22.0 
0.8 146.0 276.3 938.9 1215.2 65.68 48.0 
0.9 110.3 256.3 11 19.0 1375.3 66.14 67.0 
1 .O 74.5 184.8 1241.3 1426.1 66.28 73.0 Max Stage 
1.1 67.1 141.6 1280.1 1421.7 66.25 72.0 
1.2 59.7 126.8 1277.7 1404.5 66.21 70.0 
1.3 48.5 108.2 1264.5 1372.7 66.15 67.0 
1.4 37.2 85.7 1238.7 1324.4 65.95 60.0 
1.5 32.4 69.6 1204.4 1274.0 65.85 55.0 
1.6 27.5 59.9 1164.0 1223.9 65.70 48.0 
1.7 24.4 51.9 1127.9 1179.8 65.58 44.0 
1.8 21.2 45.6 1091.8 1137.4 65.45 39.0 
1.9 12.9 34.1 1059.4 1093.5 65.30 34.0 
2.0 4.6 17.5 1025.5 1043.0 65.15 29.0 
2.1 4.1 8.7 985.0 993.7 64.95 23.0 
2.2 3.5 7.6 947.7 955.3 64.82 19.0 
2.3 1.8 5.3 917.3 922.6 64.72 16.0 
2.4 0.0 1.8 890.6 892.4 64.62 14.0 

10. Pond Drawdown Calculations. Due to the poor draining characteristics of the 
soils present in the retention pond, the required FDEP Treatment will occur 
through a sand "bottom" filter bed. The filter will flow under submerged 
(tailwater) conditions. 

The filter bed will consist of select builder's sand meeting the FDEP criteria for 
filter media. The filter bed will be back filled to a top elevation of 60.92. The 
FDEP treatment volume of 110,171 CF will be treated by vertical flow through 
this "bottom" filter. This FDEP volume lies between elevations 60.92 and 63.9. 
Skimmed discharge will leave the site when water in the pond rises to the 'Begin 
Discharge" elevation of 63.9. 

The westerly end of the pond will be slightly over-excavated to elevation 60 
This part of the pond will serve as a silt trap, prolonging the life of the filter. 
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Assumptions: Filter can be analyzed as a 1-D flow problem using Darcy's 
equation, Q = kiA 
Coefficient of Permeability, k = 28 Wday (I. 171ftflour) 
Hydraulic Gradient, i, will vary as the head over the filter 
media falls over time i = M L (average headllength of 
path) 
Area, A = surface area of the filter (2080 SF) 

Drawdown Table 

Elev k avg. head L I A Q (kiA) Vol At cumtime 
(tt) mu) (A) (R) (MA) csn ( c m )  (CD (hr) chrl 

63.9 
1.17 4.7 2.0 4.712.0 2080 5719 19,144 3.3 3.3 

63.5 
1.17 4.25 2.0 4.2512.02080 5172 22,556 4.4 7.7 

63.0 
1.17 3.75 2.0 3.7512.0 2080 4563 21,191 4.6 12.3 

62.5 
1.17 3.25 2.0 3.2512.0 2080 3954 19,835 5.0 17.3 

62.0 
1.17 2.75 2.0 2.7512.0 2080 3346 13,115 3.9 21.2 

61.5 
1.17 2.25 2.0 2.2512.0 2080 2738 12,445 4.5 25.7 

61.0 
1.17 1.96 2.0 1.9612.0 2080 2385 1,885 0.8 26.5 

60.92 

26.5 hours < 72 hours - OK! 

1 1. Under Drain Cavacitv Calculation 

The worst case for checking the flow capacity in the 8 ADS under occurs when 
the greatest flow rate (5719 C F M )  is flowing or when the differential head 
condition is the lowest (60.92 - 59.0 = 1.92 ft). Using a FlowMaster analysis (see 
attached) for submerged (pressure) flow, the capacity of the 8" ADS manifold 
pipe is 1121 GPM (8992 CFM).  This flow rate exceeds the required, worst case 
condition. 
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12. Gutter Spread Calculations 

The capacity of the various gutter sections were evaluated @ two depths of flow: 

a. Depth to provide for a driving lane of 8 feet straddle lane (4 feet each side of 
the centerline). 

b. Depth to cover the entire crown of the street. 

The curb, gutter and street sections were simplified to a "triangular" open channel for 
analysis using FLOW MASTER software. The following assumptions were made 
regarding the sections analyzed: 

a. Left slope (flow line of the gutter to top of curb) - 2H: 1 V 
b. Right slope (flow line of gutter to the crown of the road) - 35H: 1 V 
c. Manning's Coeficient, n = 0.015 
d. Longitudinal slope, s = (varies with the location within the subdivision) 
e. Depth ( 8 foot lane) = 0.21 ft 
f Depth (cover crown) = 0.33 ft 

The results of the FLOW MASTER runs are attached. They are summarized below: 

Section # 1 

Street: Bowling Green Way 
STA: 19+00 Left (Inlet $1 1) 
Slope, s = 3.8% 
Gutter capacity @ 8 foot lane = 3.49 cfs 
Gutter capacity @ covered crown = 1 1.65 cfs 
Flow expected in section @ build out (Watershed "C") = 12.2 cfs. 
STATUS: Exceeds 8-foot straddle lane. Exceeds the crown but the right 
lane (heading to the southeast) is clear nearly the entire width of the 
roadway. This provides an adequate driving lane. OK! 

Section # 2 

Street: Byron Place 
STA: 14+78 Left (Inlet # 7) 
Slope, s = 2.75% 
Gutter capacity @ 8 foot lane = 2.97 cfs 
Gutter capacity @ covered crown = 9.91 cfs 
Flow expected in section @ build out (Watershed "D) = 10.1 cfs. 
STATUS: Exceeds 8-foot straddle lane. Exceeds the crown but right 
lane (heading to the north) is clear nearly the entire width of the road way. 
This provides an adequate driving lane. OK! 
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Section # 3 

Street: Mountbatten Drive 
STA: 14+82 Left (Inlet # 5) 
Slope, s = 3.5% 
Gutter capacity @ 8 foot lane = 3.35 cfs 
Gutter capacity @ covered crown = 1 1.18 cfs 
Flow expected in section @build out (Watershed "F") = 12.9 cfs. 
STATUS: Exceeds 8-foot straddle lane. Exceeds the crown but right lane 
(heading to the south) is clear nearly the entire width of the road way. 
This provides an adequate driving lane. OK! 

Section # 4A 

Street: Bowling Green Way 
STA: 26+75 Left (Inlet #13) approximately 50 feet east of the inlet 
Slope, s = 1.04% 
Gutter capacity @ 8 foot lane = 1.83 cfs 
Gutter capacity @ covered crown = 6.10 cfs 
Flow expected in section @ build out (based on the easterly portion of 
Watershed " Q )  = 10.3 cfs. 
STATUS: Flow from the watershed comes from both sides. Exceeds 8- 
foot straddle lane. Exceeds the crown but right lane (heading to the east) 
is clear nearly the entire width of the roadway. This provides an adequate 
driving lane. The inlet capacity is sufficient to clear the flow as fast as it 
arrives at the structure. OK! 

Section # 4B 

Street: Bowling Green Way 
STA: 26+75 Left (Inlet #13) approximately SO feet west of the inlet 
Slope, s = 1.24% 
Gutter capacity @ 8 foot lane = 1.99 cfs 
Gutter capacity @ covered crown = 6.66 cfs 
Flow expected in section @ build out (based on the westerly portion of 
Watershed " Q )  = 6.6 cfs. 
STATUS: Flow i?om the watershed comes from both sides. Exceeds 8- 
foot straddle lane but does not exceed the crown of the roadway. The inlet 
capacity is sufficient to clear the flow as fast as it arrives at the structure. 
OK! 
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Section # 5 

Street: Mountbatten Drive 
STA: 17+45 Left (Inlet # 3) 
Slope, s = 2.2% 
Gutter capacity @ 8 foot lane = 2.66 cfs 
Gutter capacity @ covered crown = 8.87 cfs 
Flow expected in section @ build out (Watershed 'W) = 15.5 cfs. 
STATUS: Exceeds 8-foot straddle lane. Exceeds the crown but right lane 
(heading to the south) is clear nearly the entire width of the roadway. This 
provides an adequate driving lane. OK! 

Section # 6 

Street: Bowling Green Way 
STA: 16+50 Left (Inlet #9) 
Slope, s = 1.05% 
Gutter capacity @ 8 foot lane = 1.84 cfs 
Gutter capacity @ covered crown = 6.12 cfs 
Flow expected in section @build out (based on the westerly portion of 
Watershed '73'') = 8.9 cfs. 
STATUS: Flow to the inlet comes from both sides. Exceeds 8-foot 
straddle lane. Exceeds the crown but right lane (heading to the east) is 
clear nearly the entire width of the roadway. This provides an adequate 
driving lane. The additional pavement in the intersection will help provide 
an adequate width for driving area. The inlet capacity is sufficient to clear 
the flow as fast as it arrives at the structure. OK! 

Section # 7 

Street: Cromwell Court 
STA: 10+30 Left (Inlet #9) 
Slope, s = 2.8% 
Gutter capacity @ 8 foot lane = 3.00 cfs 
Gutter capacity @ covered crown = 10.00 cfs 
Flow expected in section @build out (based on the easterly portion of 
Watershed '93") = 3.1 cfs. 
STATUS: Flow from the watershed comes from both sides. Flow barely 
exceeds 8-foot straddle lane but does not exceed the crown of the 
roadway. The inlet capacity is sufficient to clear the flow as fast as it 
arrives at the structure. OK! 
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C. SUMMARY. System as designed : 

1. Retains in excess of the first-half inch of runoff before beginning off-site 
discharge. 

2. Discharges to the existing Escambia County drainage system in C.R. 297 
while not exceeding the 25-Yr pre-development discharge rate. 

3. Considers the effects of 16 acres of off-site drainage in the design of the pond, 
the underground piping network, pre-development discharge, and the pond 
overflow structure. 

4. Filters FDEP treatment volume within the required time frame. 
5. Inlet spacing and the moderate street grades provide adequate driving lanes 

during the 25-Year Storm. 
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Pressure Pipe Analysis & Design 
Circular Pipe 

Worksheet Name: Glenmoor Under drain 

Comment: Filter under drain capacity analysis - 8"ADS 

Solve For Discharge 

Given Input Data: 
Elevation @ I..... 60.92 ft 
Pressure @ I...... 0 .OO psi 
Elevation @ 2..... 59.00 ft 
Pressure @ 2...... 0.00 psi 
Diameter . . . ....... 8.00 in 
Length . . . . . . . . . . . .  85.00 ft 
Hazen-Williams C.. 130.00 

Computed Results: 
Discharge . . . . . . . . .  1121.27 gpm 
Velocity . . . . . . . . . .  7.16 fps 
Headloss .......... 1.92 ft 
Energy ~rad'e @ 1.. 61.72 ft 
EnergyGrade @ 2.. 59.80 ft 
Friction Slope . . . .  22.588 ft/1000 ft 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Glenmoor Trail 
I I 

Comment: Section #1 Gutter Spread Bowling Green Way 

Solve For Discharge 

Given Input Data: 
Left Side Slope.. 2.00:l (H:V) 
Right Side Slope. 35.00: 1 (H:V) 
Manning's n...... 0.015 
Channel Slope . . . .  0.0380 ft/ft 
Depth . . . . . . . . . . . .  0.21 ft 

Computed Results: 
Discharge . . . . . . . .  3.49 cfs 
Velocity . . . ...... 4.28 fps 
Flow Area ........ 0.82 sf 
Flow Top Width . . .  7.77 ft 
Wetted Perimeter. 7.82 ft 
Critical Depth . . .  0.29 ft 
Critical Slope . . .  0.0063 ft/ft 
Froude Number . . . .  2.33 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Glenmoor Trail 

Comment: Section #1 GS Bowling Green Way 19+00 Left 

Solve For Discharge 

Given Input Data: 
Left Side Slope.. 2.00:l (H:V) 
Right Side Slope. 35.00:l (H:V) 
Manning's n...... 0.015 
Channel Slope . . . .  0.0380 ft/ft 

. . . . . . . . . . . .  Depth 0.33 ft 

Computed Results: 
Discharge . . . . . . . .  11.65 cfs 
Velocity . . . . . . . . .  5.78 fps 
Flow Area . . . . . . . .  2 .O1 sf 
Flow Top Width . . .  12.21 ft 
Wetted Perimeter. 12.29 ft 
Critical Depth . . .  0.48 ft 
Critical Slope . . .  0.0053 ft/ft 
Froude Number . . . . 2.51 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Glenmoor Trail 

Comment: Section #2 GS Byron Place 14+78 Left 

Solve For Discharge 

Given Input Data: 
Left Side Slope.. 2.00:l (H:V) 
Right Side Slope. 35.00:l (H:V) 
Manning's n..... . 0.015 
Channel Slope . . . .  0.0275 ft/ft 

. . . . . . . . . . . .  Depth 0.21 ft 

Computed Results: 
Discharge . . . . . . . .  
Velocity . . . . . . . . .  
Flow Area . . . . . . . .  
Flow Top Width . . .  
Wetted Perimeter. 
Critical Depth . . .  
Critical Slope . . .  
Froude Number .... 

2.97 cfs 
3.64 fps 
0.82 sf 
7.77 ft 
7.82 ft 
0.28 ft 
0.0064 ft/ft 
1.98 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Glenmoor Trail 

Comment: Section #2 GS Byron Place 14+78 Left 

Solve For Discharge 

Given Input Data: 
Left Side Slope.. 2.00:l (H:V) 
Right Side Slope. 35.00: 1 (H:V) 
Manning's n...... 0.015 
Channel Slope . . . .  0.0275 ft/ft 
Depth . . . . . . . . . . . .  0.33 ft 

Computed Results: 
Discharge . . . . . . . .  9.91 cis 
Velocity . . . . . . . . .  4.92 fps 
Flow Area........ 2.01 sf 
Flow Top Width. . .  12.21 ft 
Wetted Perimeter. 12.29 ft 
Critical Depth . . .  0.45 ft 
Critical Slope ... 0.0055 ft/ft 
Froude Number . . . .  2.13 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 ( c )  1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Glenmoor Trail 

Comment: Section #3 GS Mountbatten Drive 14+82 Left 

Solve For Discharge 

Given Input Data: 
Left Side Slope.. 2.00:l (H:V) 
Right Side Slope. 35.00:l (H:V) 
Manning's n.. . . . .  0.015 
Channel Slope . . . .  0.0350 ft/ft 

. . . . . . . . . . . .  Depth 0.21 ft 

Computed Results: 
Discharge . . . . . . . .  3.35 cis 
Velocity . . . . . . . . .  4.11 fps 
Flow Area . . . . . . . .  0.82 sf 
Flow Top Width . . .  7.77 ft 
Wetted Perimeter. 7.82 ft 
Critical Depth . . .  0.29 ft 
Critical Slope ... 0.0063 ft/ft 
Froude Number . . . .  2.23 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Glenmoor Trail 

Comment: Section #3 GS Mountbatten Drive 14+82 Left 

Solve For Discharge 

Given Input Data: 
Left Side Slope.. 2.00:l (H:V) 
Right Side Slope. 35.00:l (H:V) 
Manning's n..... . 0.015 
Channel Slope . . . .  0.0350 ft/ft 
Depth . . . . . . . . . . . .  0.33 ft 

Computed Results: 
Discharge . . . . . . . .  
Velocity . . . . . . . . .  
Flow Area . . . . . . . .  
Flow Top Width . . .  
Wetted Perimeter. 
Critical Depth . . .  
Critical Slope ... 
Froude Number . . . .  

11.18 cfs 
5.55 fps 
2.01 sf 

12.21 ft 
12.29 ft 
0.47 ft 
0.0054 ft/ft 
2.41 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Glenmoor Trail 

Comment: Section #qGS Bowling Green Way 26+23 Left 

Solve For Discharge 

Given Input Data: 
Left Side Slope.. 2.00:l (H:V) 
Right Side Slope. 35.00:l (H:V) 
Manning's n...... 0.015 
Channel Slope . . . .  0.0104 ft/ft 
Depth . . . . . . . . . . . .  0.33 ft 

Computed Results: 
Discharge . . . . . . . .  
Velocity . . . . . . . . .  
Flow Area . . . . . . . .  
Flow Top Width . . .  
Wetted Perimeter. 
Critical Depth . . .  
Critical Slope . . .  
Froude Number . . . .  

6.10 cfs 
3.03 fps 
2.01 sf 

12.21 ft 
12.29 ft 
0.37 ft 
0.0058 ft/ft 
1.31 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Glenmoor Trail 

Comment: Section #qGS Bowling Green Way 26+23 Left 

Solve For Discharge 

Given Input Data: 
Left Side Slope.. 2.00:l (H:V) 
Right Side Slope. 35.00: 1 (H:V) 
Manning's n...... 0.015 
Channel Slope . . . .  0.0104 ft/ft 
Depth . . . . . . . . . . . .  0.21 ft 

Computed Results: 
Discharge . . . . . . . .  1.83 cfs 
Velocity . . . . . . . . .  2.24 fps 
Flow Area . . . . . . . .  0.82 sf 
Flow Top Width . . .  7.77 ft 
Wetted Perimeter. 7.82 ft 
Critical Depth . . .  0.23 ft 
Critical Slope . . .  0.0068 ft/ft 
Froude Number . . . .  1.22 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Glenmoor Trail 

Comment: Section #46GS Bowling Green Way 26+23 Left 

Solve For Discharge 

Given Input Data: 
Left Side Slope.. 2.00:l (H:V) 
Right Side Slope. 35.00:l (H:V) 
Manning's n...... 0.015 
Channel Slope .... 0.0124 ft/ft 
Depth ............ 0.21 ft 

Computed Results: 
Discharge . . . . . . . .  1.99 cfs 
Velocity . . . . . . . . .  2.44 fps 
Flow Area ........ 0.82 Sf 
Flow Top Width . . .  7.77 ft 
Wetted Perimeter. 7.82 ft 
Critical Depth . . .  0.24 ft 
Critical Slope . . .  0.0068 ft/ft 
Froude Number . . . .  1.33 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Glenmoor Trail 

Comment: Section #4BGS Bowling Green Way 26+23 Left 

Solve For Discharge 

Given Input Data: 
Left Side Slope.. 2.00:1 (H:V) 
Right Side Slope. 35.00:l (H:V) 
Manning's n.... . .  0.015 
Channel Slope . . . .  0.0124 ft/ft 

. . . . . . . . . . . .  Depth 0.33 ft 

Computed Results: 
Discharge . . . . . . . .  
Velocity . . . . . . . . .  
Flow Area . . . . . . . .  
Flow Top Width . . .  
Wetted Perimeter. 
Critical Depth . . .  
Critical Slope . . .  
Froude Number . . . .  

6.66 cfs 
3.30 fps 
2 .O1 sf 

12.21 ft 
12.29 ft 
0.38 ft 
0.0058 ft/ft 
1.43 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Glenmoor Trail 

Comment: Section #5 GS Mountbatten Drive 17+45 Left 

Solve For Discharge 

Given Input Data: 
Left Side Slope.. 2.00:l (H:V) 
Right Side Slope. 35.00: 1 (H:V) 
Manning's n. . . . . .  0.015 
Channel Slope . . . .  0.0220 ft/ft 
Depth . . . . . . . . . . . .  0.21 ft 

Computed Results: 
Discharge . . . . . . . .  
Velocity . . . . . . . . .  
Flow Area . . . . . . . .  
Flow Top Width . . .  
Wetted Perimeter. 
Critical Depth . . .  
Critical Slope . . .  
Froude Number . . . .  

2.66 cfs 
3.26 fps 
0.82 sf 
7.77 ft 
7.82 ft 
0.26 ft 
0.0065 ft/ft 
1.77 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Glenmoor Trail 

Comment: Section #5 GS Mountbatten Drive 17+45 Left 

Solve For Discharge 

Given Input Data: 
Left Side Slope.. 2.00:l (H:V) 
Right Side Slope. 35.00:l (H:V) 
Manning's n..... . 0.015 
Channel Slope . . . .  0.0220 ft/ft 
Depth . . . . . . . . . . . .  0.33 ft 

Computed Results: 
Discharge . . . . . . . .  8.87 cfs 
Velocity . . . . . . . . .  4.40 fps 
Flow Area . . . . . . . .  2.01 sf 
Flow Top Width . . .  12.21 ft 
Wetted Perimeter. 12.29 ft 
Critical Depth . . .  0.43 ft 
Critical Slope . . .  0.0055 ft/ft 
Froude Number . . . .  1.91 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Glenmoor Trail 

Comment: Section #6 GS Bowling Green Way 16+50 Left 

Solve For Discharge 

Given Input Data: 
Left Side Slope.. 2.00:l (H:V) 
Right Side Slope. 35.00:l (H:V) 
Manning's n..... . 0.015 
Channel Slope . . . .  0.0105 ft/ft 
Depth . . . . ........ 0.21 ft 

Computed Results: 
Discharge . . . . . . . .  

. . . . . . . . .  Velocity 
Flow Area . . . . . . . .  
Flow Top Width . . .  
Wetted Perimeter. 

. . .  Critical Depth 
Critical Slope . . .  
Froude Number . . . .  

1.84 cfs 
2.25 fps 
0.82 sf 
7.77 ft 
7.82 ft 
0.23 ft 
0.0068 ft/ft 
1.22 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Glenmoor Trail 

Comment: Section #6 GS Bowling Green Way 16+50 Left 

Solve For Discharge 

Given Input Data: 
Left Side Slope.. 2.00:l (H:V) 
Right Side Slope. 35.00: 1 (H:V) 
Manning's n...... 0.015 
Channel Slope . . . .  0.0105 ft/ft 
Depth . . . . . . . . . . . .  0.33 ft 

Computed Results: 
Discharge . . . . . . . .  
Velocity . . . . . . . . .  
Flow Area ........ 
Flow Top Width . . .  
Wetted Perimeter. 
Critical Depth . . .  
Critical Slope . . .  
Froude Number . . . .  

6.12 cfs 
3.04 fps 
2 .O1 sf 

12.21 ft 
12.29 ft 

0.37 ft 
0.0058 ft/ft 
1.32 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel Analysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Glenmoor Trail 

Comment: Section #7 GS Cromwell Court 10+30 Left 

Solve For Discharge 

Given Input Data: 
Left Side Slope.. 2.00:l (H:V) 
Right Side Slope. 35.00:l (H:V) 
Manning's n...... 0.015 
Channel Slope . . . .  0.0280 ft/ft 
Depth ............ 0.21 ft 

Computed Results: 
. . ...... Discharge 

. . . . . . . . .  Velocity 
Flow Area . . . . . . . .  
Flow Top Width . . .  
Wetted Perimeter. 

. . .  Critical Depth 
Critical Slope . . .  
Froude Number . . . .  

3.00 cfs 
3.67 fps 
0.82 sf 
7.77 ft 
7.82 ft 
0.28 ft 
0.0064 ft/ft 
2.00 (flow is Supercritical) 

Open Chamel Flow Module, Version 3.43 (c) 1991 
Haestad Methods, Inc. * 37 Brookside Rd * Waterbury, Ct 06708 



Triangular Channel ~nalysis & Design 
Open Channel - Uniform flow 

Worksheet Name: Glenmoor Trail 

Comment: Section #7 GS Cromwell Court 10+30 Left 

Solve For Discharge 

Given Input Data: 
Left Side Slope.. 2.00:l (H:V) 
Right Side Slope. 35.00: 1 (H:V) 
Manning's n...... 0.015 
Channel Slope .... 0.0280 ft/ft 
Depth . . . . . . . . . . . .  0.33 ft 

Computed Results: 
Discharge . . . . . . . .  

. . . . . . . . .  Velocity 
Flow Area . . . . . . . .  
Flow Top Width . . .  
Wetted Perimeter. 
Critical Depth . . .  
Critical Slope . . .  
Froude Number. . . .  

10.00 cfs 
4.96 fps 
2 .O1 sf 

12.21 ft 
12.29 ft 

0.45 ft 
0.0054 ft/ft 
2.15 (flow is Supercritical) 

Open Channel Flow Module, Version 3.43 (c )  1991 
Haestad Methods, Inc. * 37 Brookside Rd Waterbury, Ct 06708 
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C. Current Conditions Basin Delineations 

and Supporting Documents 
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D. Current Conditions ICPR4 Inputs and 

Results 
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E. Proposed Conditions Basin Delineations 

and Supporting Documents 
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F. Proposed Conditions ICPR4 Inputs and 

Results 
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G. Report of Geotechnical Exploration 
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H. Pond Bottom Filter Design and Recovery 

Calculations 

 

 





JOB NAME: Eleven Mile Creek Basin Stormwater Pond at Hwy 297A and Hwy 97
HMM #: 502101061
DATE: 1/25/2023

E h dh V dV Lavg Hydraulic Area of Darcy Avg. Flow dT Total
Elevation Total Incr. Total Incr. Avg. Flow Gradient Filter Flow (Q1+Q2)/2 Incr. Time

Head Head Volume Volume Length A=Lxw Q=KiA Time
(NGVD) (ft) (ft) (cu. ft.) (cu. ft.) (ft) i=h/Lavg (sq. ft.) (cu. ft./hr.)(cu. ft./hr.) (hr) (hr)

67.00 10.5 486543 2.00 5.250 3000 31500 0.00
0.7 58979 30450 1.94

66.30 9.8 427564 2.00 4.900 3000 29400 1.94
0.3 282103 23325 12.09

66.00 9.5 403374 2.00 4.750 3000 28500 14.03
1 76570 27000 2.84

65.00 8.5 326804 2.00 4.250 3000 25500 16.87
1 70814 24000 2.95

64.00 7.5 255990 2.00 3.750 3000 22500 19.82
1 65164 21000 3.10

63.00 6.5 190826 2.00 3.250 3000 19500 22.92
0.75 190826 13500 14.14

62.25 5.8 145461 2.00 2.875 3000 17250 37.06
0.25 14434 16875 0.86

62.00 5.5 131027 2.00 2.750 3000 16500 37.91
1 50447 15000 3.36

61.00 4.5 80580 2.00 2.250 3000 13500 41.27
1 42130 12000 3.5108

60.00 3.5 38450 2 1.75 3000 10500 44.785
1 38450 9000 4.2722

59.00 2.5 0 2 1.25 3000 7500 49.058

Assumed Length L= 50 * Hydraulic Conductivity K= 2 Pond Bottom Elev. 59 Thickness of Media 2
Filter Width = 60 Underdrain Flowline Elev. 56.5 Outlet Pipe Diam.(in.) 12
* Hydraulic Conductivity Express in Units of ft./hr.  

DRAWDOWN WORKSHEET FOR TYPE Vb UNDERDRAIN
(Sand Underdrain Constructed in Pond or Ditch Bottom)

(Using Darcy's Law for Flow Through Porous Material)





Layer thickness "h" 
(in)

Sand 12
CTS* 12
CTS Pervious* 12
#57 Stone 6
* filter build is either CTS or CTS Pervious

BAM Type
Kveff

(in/hr)
CTS 16.484
CTS Pervious 21.127

15
50

1.374
1.761

Kveff

(ft/hr)

BAM Pond Bottom Filter Build

h1+h2+h3
(h1/Kv1)+(h2/Kv2)+(h3/Kv3)

Determine Filter Effective Vertical Hydraulic Conductivity

Filter Kveff = 

Vertical Hydraulic 
Conductivity "Kv" 

(in/hr)
24
10



JOB NAME: Eleven Mile Creek Basin Stormwater Pond at Hwy 297A and Hwy 97
HMM #: 502101061
DATE: 1/25/2023

E h dh V dV Lavg Hydraulic Area of Darcy Avg. Flow dT Total
Elevation Total Incr. Total Incr. Avg. Flow Gradient Filter Flow (Q1+Q2)/2 Incr. Time

Head Head Volume Volume Length A=Lxw Q=KiA Time
(NGVD) (ft) (ft) (cu. ft.) (cu. ft.) (ft) i=h/Lavg (sq. ft.) (cu. ft./hr.)(cu. ft./hr.) (hr) (hr)

67.00 10.5 486543 2.50 4.200 4320 31933 0.00
0.7 58979 30869 1.91

66.30 9.8 427564 2.50 3.920 4320 29805 1.91
0.3 282103 23646 11.93

66.00 9.5 403374 2.50 3.800 4320 28892 13.84
1 76570 27372 2.80

65.00 8.5 326804 2.50 3.400 4320 25851 16.64
1 70814 24330 2.91

64.00 7.5 255990 2.50 3.000 4320 22810 19.55
1 65164 21289 3.06

63.00 6.5 190826 2.50 2.600 4320 19768 22.61
0.75 190826 13686 13.94

62.25 5.8 145461 2.50 2.300 4320 17487 36.55
0.25 14434 17107 0.84

62.00 5.5 131027 2.50 2.200 4320 16727 37.40
1 50447 15206 3.32

61.00 4.5 80580 2.50 1.800 4320 13686 40.71
1 42130 12165.12 3.4632

60.00 3.5 38450 2.5 1.4 4320 10644.5 44.178
1 38450 9123.84 4.2142

59.00 2.5 0 2.5 1 4320 7603.2 48.392

Assumed Length L= 60 * Hydraulic Conductivity K= 1.76 Pond Bottom Elev. 59 Thickness of Media 2.5
Filter Width = 72 Underdrain Flowline Elev. 56.5 Outlet Pipe Diam.(in.) 12
* Hydraulic Conductivity Express in Units of ft./hr.  

DRAWDOWN WORKSHEET FOR TYPE Vb UNDERDRAIN
(Sand Underdrain Constructed in Pond or Ditch Bottom)

(Using Darcy's Law for Flow Through Porous Material)
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