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EX EXECUTIVE SUMMARY

EX-1 BACKGROUND

The City of Rehoboth Beach currently owns and operates the Rehoboth Beach Sewage
Treatment Plant (RBSTP), which treats and disposes of wastewater into the Lewes-
Rehoboth Canal. The Delaware Department of Natural Resources and Environmental
Control (DNREC) and the City of Rehoboth have entered into a Consent Order to
eliminate this discharge into the Lewes-Rehoboth Canal by 2014. The RBSTP currently
serves the City of Rehoboth as well as the following County areas:

e Dewey Beach
e Henlopen Acres
e North Shores

Sussex County currently owns and operates both the Wolfe Neck Regional Wastewater
Facility (WNRWF), and the Inland Bays Regional Wastewater Facility (IBRWF). These
are both spray irrigation facilities. The WNRWF currently serves the West Rehoboth
Expansion of the Dewey Beach Sanitary Sewer District. The IBRWF currently serves the
Long Neck and Oak Orchard Sanitary Sewer Districts. Future service is being planned
for various other planning areas within the overall Inland Bays Planning Area. The
location of the RBSTP, WNRWF, IBRWF and the various districts and planning areas

within the overall Inland Bays Planning Area are indicated on Figure EX-1.

EX-2 PURPOSE

The purpose of this report is to review options for a joint Sussex County/City of
Rehoboth Beach Land Application Project in which the City of Rehoboth will send either
raw wastewater or treated effluent to the County for treatment and disposal via land

application at either the WNRWF or the IBRWF or some combination thereof.

A Regional Planning Report to Assess a Joint Sussex County/City of Rehoboth Land Application Project - DRAFT Chapter 1
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Alternatives implementing the use of a Private Wastewater Provider (PWWP) or

combined ocean outfall have also been examined.

EX-3 ALTERNATIVES EVALUATED

There are seven possible alternatives being considered by the County to handle the
wastewater in the NCPA and from the City of Rehoboth Beach. The possible solutions

can be grouped into four general treatment and disposal alternatives:

e  Alternative 1A/1B: The RBSTP shuts down and sends all of its raw wastewater
to the WNRWF, which will treat as much wastewater as possible and send the
excess to another facility to be treated. The excess wastewater will be treated by
the County owned and operated Inland Bays Regional Wastewater Facility (Alt

1A) or a private wastewater provider (Alt 1B).

e Alternative 2A/2B: The RBSTP remains in service and sends its treated effluent
to the WNRWEF for disposal via spray irrigation. A reduced amount of WNRWF
influent wastewater from its service area will continue to be treated at that facility,
with all excess being sent to either to the Inland Bays Regional Wastewater

Facility (Alt 2A) or a private wastewater provider (Alt 2B).

e Alternative 3: The RBSTP remains in service and discharges treated effluent via
an ocean outfall. In this scenario, the County will continue treating and disposing
wastewater via land application at its existing facilities. The WNRWF will
remain in service and continue treating and disposing wastewater from its service
area. Any excess flow to the WNRWEF above the capacity of the facility will be
sent to the IBRWF for treatment and disposal.

e Alternative 4/4B: The RBSTP remains in service and discharges treated effluent

via an ocean outfall. The County continues to treat wastewater via land

A Regional Planning Report to Assess a Joint Sussex County/City of Rehoboth Land Application Project - DRAFT Chapter 1
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application at the WNRWF. The WNRWF will expand and upgrade its treatment
capacity. Treated wastewater that exceeds the WNRWF disposal capacity will be
pumped to the Rehoboth ocean outfall for disposal. Alternative 4 is based on
2030 maximum month flows. For cost sharing purposes, Alternative 4B is based

on buildout maximum month flows.

EX-4 COST SHARING MODEL

A cost sharing model was developed for each alternative. This model was developed by
estimating the initial capital costs, the project costs and contingencies, contract service
costs associated with the private wastewater provider option and the long term operation
and maintenance costs for each of the alternatives. Table EX-1 on the following page
provides a summary of the resulting County/Rehoboth Costs, as well as the anticipated
Rehoboth User Rates for each alternative. Table EX-2 provides the anticipated impacts to

the County users.

Table EX-2 : Impacts of Alternatives on County Rates

Dewey Beach Henlopen Acres City of Rehoboth
User Rates User Rates Beach User Rates
New
Existing New Existing New Existing Rate
Alternative | Rate Rate (1) Rate Rate (1) Rate (2)
#2A $350 $770 $588 $1,460 $325 $1,010
#2B $350 $1,210 $588 $1,750 $325 $1,420
#3 $350 $540 $588 $1,030 $325 $630
#4 $350 3 $588 3 $325 $550
#4B $350 3) $588 3 $325 $550
Notes:
(1) New rates have been rounded to the nearest $10 and are based
on a 40 year loan at 5%,
(2) New rates have been rounded to the nearest $10 and are based

on a 20 year loan at 4.4%,
3) Not evaluated to date

A Regional Planning Report to Assess a Joint Sussex County/City of Rehoboth Land Application Project - DRAFT Chapter 1
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Table EX-1: Impacts of Alternatives on City of Rehoboth User Rates (1) (2)

Annual
Rehoboth |Annual Maintenance
Total Project| County Cost| Cost Share |Capital Cost - |Cost- Rehoboth
Alt. Description Cost ($ M) | Share ($ M) (S M) Rehoboth Rehoboth User Rates
Raw Wastewater Pumped to WNRWF with
#1A [Disposal at IBRWF $112 $44 $68| $2,900,000 $1,500,000 $1,160
Raw Wastewater Pumped to WNRWF with
#1B |Disposal at Private Service Provider $100 $50 $50| $2,100,000 $3,300,000 $1,430
Treated Effluent Pumped to WNRWF with
#2A [Disposal at IBRWF $103 $48 $54| $2,300,000 $1,500,000 $1,010
Treated Effluent Pumped to WNRWF with
#2B |Disposal at Private Service Provider $91 $54 $37| $1,600,000 $3,800,000 $1,420
Rehoboth Pumps to Ocean Outfall Alternative
#3 with County Pumping to IBRWF $94 $64 $30| $1,300,000 $1,100,000 $630
Rehoboth and County Pump to Common
Outfall with County Continuing to use IBRWF
#4 for Southern Service Area (2030 Max. Month) $87 $64 $23| $1,000,000 $1,100,000 $550
Rehoboth and County Pump to Common
Outfall with County Continuing to use IBRWF
for Southern Service Area (Buildout Max
#4B  [Month) $87 $68 $19 $800,000 $1,100,000 $500
Notes:

(1) All annual capital costs, maintenance costs, and users rates are based on 4.4% for 20 years.

(2) All total project costs, annual costs and user rates are rounded to the nearest $1M, $0.1M, and $10 respectively.

N:\13947-000\Engineering\Cost_Est\Cost Sharing Model\Rehoboth Cost Share model All Alternative Oct 19
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EX-5 EVALUATION OF ALTERNATIVES

It was not the intent of this study to recommend one specific alternative, but rather
provide the information which could be used as a part of the overall decision process.
There are other non-economic, public perception, and regulatory issues that could
influence the final outcome. Rather the intent is to provide a basic summary of pros and
cons for each alternative, primarily on a cost basis. Based on the analysis performed the

following observations can be made regarding potential City of Rehoboth costs:

e A public/private partnership with a PWWP (Alt 1B or 2 B) does not appear to be
cost effective as compared to other alternatives.

e Alternative 2A (Treated Effluent) is the most cost effective spray irrigation
alternative.

e Both ocean outfall alternatives and appear to be more cost effective than the spray
alternatives, with the combined City/County outfall (Alt 4/4B) being the most cost

effective.

For the County, the costs of for a combined ocean outfall (Alternative 4/4B) verses
conveyance and treatment/disposal at the IBRWF (Alternative 3) are essentially equal.

Factors that should be considered include:

e Alternative 4 would appear to be lower operation and maintenance for energy and
force main maintenance issues.

e The County has already made a capital investment in land at the IBRWF.
Depending on future flows per equivalent dwelling unit (EDU). If Alternative
4/4B is implemented, the County may have excess land, which could potentially

be used to provide sewer service to new areas or partner with other entities.

A Regional Planning Report to Assess a Joint Sussex County/City of Rehoboth Land Application Project - DRAFT Chapter 1
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e Alternative 4/4B would likely be a more reliable treatment option. Factors such as
weather and variable soil conditions introduce higher uncertainties for spray
irrigation.

e Alternative 4/4B would provide the County with multiple methods of disposal
(land disposal and ocean discharge).

e Future upgrades beyond the current 20 year planning period will likely be higher
for Alternative 3 as compare to Alternative 4/4B.

A Regional Planning Report to Assess a Joint Sussex County/City of Rehoboth Land Application Project - DRAFT Chapter 1
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1 INTRODUCTION

1.1 BACKGROUND

The City of Rehoboth Beach currently owns and dpesréhe Rehoboth Beach Sewage
Treatment Plant (RBSTP), which treats and dispades/astewater into the Lewes-

Rehoboth Canal. The Delaware Department of Natlesources and Environmental
Control (DNREC) and the City of Rehoboth have esdemto a Consent Order to

eliminate this discharge into the Lewes-RehobothaCay 2014. The RBSTP currently

serves the City of Rehoboth as well as the follgMounty areas:

 Dewey Beach
* Henlopen Acres

* North Shores

Sussex County currently owns and operates bothWbkke Neck Regional Wastewater
Facility (WNRWEF), and the Inland Bays Regional Wagater Facility (IBRWF). These
facilities treat and dispose of wastewater from fibléowing existing Sanitary Sewer

Districts within the Inland Bays Planning Area \aad application:

* West Rehoboth Expansion of the Dewey Beach SarBawer District
* Long Neck Sanitary Sewer District

» Oak Orchard Sanitary Sewer District

Immediate service (within the next 2 years) is geptanned for the following areas
within the Inland Bays Planning Area:

» Oak Orchard Expansion Area #1

* Angola Neck Sanitary Sewer District

A Regional Planning Report to Assess a Joint SuSsemty/City of Rehoboth Land Application Projed@RAFT Chapter 1
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Future service is being planned for the followidgnming areas within the overall Inland

Bays Planning Area:

* Herring Creek

* Angola Neck

* Northern West Rehoboth

* Long Neck

» Oak Orchard Expansion Area #2

e Goslee Creek

The location of the RBSTP, WNRWF, IBRWF and theiamas districts and planning

areas within the overall Inland Bays Planning Aseaindicated on Figure 1.1-1.

1.2 PURPOSE OF REPORT

The purpose of this report is to review options #orjoint Sussex County/City of
Rehoboth Beach Land Application Project in whicé @ity of Rehoboth will send either
raw wastewater or treated effluent to the Countytfeatment and disposal via land
application at either the WNRWF or the IBRWF or somombination thereof.

Alternatives implementing the use of a Private Waster Provider (PWWP) or
combined ocean outfall have also been examineds réport is being coordinated with a
separate report being performed by the City of Relo entitled “The Rehoboth Beach
Wastewater Treatment Plant Alternative Dischargst@&valuation”, herein referred to
as the “Rehoboth Beach Alternative Discharge Evalna

1.3 SCOPE OF WORK

This report will address the following issues:

1) Analysis of the operating data for the RBSTP over past three years (2006
though 2008).
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2) Estimate of future wastewater flows and loads frim@ RBSTP, including an
estimate of the flow rate to be pumped to the WNRWfRreatment and disposal.

3) Assessment of the conveyance system required tegdiows from the RBSTP
to the WNRWF, including pumping station and forcaimsizes, force main
alignments, as well as preliminary costs.

4) Assessment of the improvements necessary at the WIRN® accept flow from
the RBSTP, including preliminary costs.

5) Assessment of the conveyance system required towegoflows from the
WNRWEF to the IBRWF, including pumping station aratde main sizes, force
main alignments, as well as preliminary costs.

6) Analysis of spray irrigation disposal capacitiebath the WNRWF and IBRWF,
including a timeline for future expansion at IBRW4S, well as estimated costs to
perform additional hydrogeological and soils testguired.

7) Assessment of the impacts on future plant expassanthe WNRWF and
IBRWF based on accepting flow from the RBSTP.

8) Development of a cost-sharing model to determingaich costs to each entity.

9) Analysis of private wastewater options in orderctanpare capital costs for the

use of a private wastewater provider.
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2. REHOBOTH BEACH FLOWSAND LOADS

The following chapter provides an overview of thaseng Rehoboth Beach Sewage
Treatment Plant (RBSTP), reviews historical flowsatand provides future flow and

nutrient loading projections.

21 FACILITY SUMMARY

The RBSTP is owned and operated by the City of Retivo Beach. The facility is
located at 20543 Roosevelt Street, on the bankeoEéwes-Rehoboth Canal.

The facility features an oxidation ditch systenathieve biological nutrient removal and
is disinfected via a chlorine contact tank; finffluent is discharged into the Lewes-
Rehoboth Canal. In addition to the City of RehbbBeach, the treatment plant services
County customers from the areas of Dewey Beach|dfen Acres, and North Shores.
The treatment facility was designed to treat a masn month flow of 3.4 mgd. The
City has an agreement with Sussex County to akodat mgd of this for the Dewey
Beach Sanitary Sewer District (DBSSD) and 0.075 mogdhe Henlopen Acres Sanitary
Sewer District (HASSD) on a maximum weekly averbgsis.

A Regional Planning Report to Assess a Joint SuSsemty/City of Rehoboth Land Application Projed@RAFT Chapter 2
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The RBSTP operates under State Permit No. WPCCL3084 which is effective until
September 20, 2010. The permit stipulates daisraye and daily maximum effluent
concentration limits for BOR) TSS and enterococcus coliform. A summary of the

permitted parameters is shown in Table 2.1-1.

Table2.1-1: RBSTP Permit Summary

Parameter Value

BODs 19 mg/L Daily Average
29 mg/L Daily Maximum

TSS 15 mg/L Daily Average

23 mg/L Daily Maximum
Enterococcus Coliform 10 colonies/ 100 mL
Total Residual Chlorine| None Detectable

pH 6.0 Minimum

9.0 Maximum

Note:
1. State Permit No. WPCC 3084D/74, Expiration DatqtSmber 20, 2010.

In addition to the effluent limits listed in TabBl-1, the permit indicates that the total
nitrogen (TN) discharged shall not exceed 24,3G0ytband the total phosphorus (TP)

discharges shall not exceed 5,308 Ibs/yr. Theading rates are equivalent to a TN

A Regional Planning Report to Assess a Joint SuSsexty/City of Rehoboth Land Application ProjedRAFT Chapter 2
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concentration of 2.35 mg/L and a TP concentratio®.51 mg/L at the maximum month

design capacity.

The 2.35 mg/L TN concentration is below the comm@dcepted limit of technology; it
is part of the consent order in effect until theSI® is required to stop discharging into
the Lewes- Rehoboth Canal. The Delaware DNREC ntBceestablished Total
Maximum Daily Loads (TMDLs) for the Inland Bays.h& TMDL is described in the
Delaware Pollution Control Strategy titled, “Redidas of the Pollution Control
Watersheds, Delaware,” dated November 2008. At qfathese TMDLs, the RBSTP
must stop discharging to the Lewes-Rehoboth CagaDécember 31, 2014. These
TMDLs will no longer apply when the RBSTP stopscti@rging into the canal and
conveys flow for spray irrigation disposal or to@ean outfall.

Available flow and loading data for the RBSTP wenealyzed to asses the current
influent conditions and estimate future loads. lueht flows are assumed to be equal to
effluent flows because no influent data were abédla Population projections and
wastewater characteristics were used to estimattewater flows and loads which

served as the basis for design in evaluating opewdltalternatives.

For this study, the years from 2005 through 2008vewaluated. 2005 was included as a
representation of a high flow year, either from glagion flux or weather patterns. Plant

data are included in Appendix A.

22 CURRENT FLOWS

The wastewater treated at the RBSTP comes primiidiy domestic and commercial
sources (e.g., retail stores and restaurants). taWater is conveyed to the treatment
facility by four force mains; two from the City &ehoboth Beach and two directly from
the DBSSD. Wastewater from HASSD and North Sharesconveyed to the RBSTP
through the City of Rehoboth Beach’s collection ammhveyance system. Despite

A Regional Planning Report to Assess a Joint SuSsemty/City of Rehoboth Land Application Projed@RAFT Chapter 2
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treating wastewater from three other districts, Gty of Rehoboth Beach contributes the
majority of the wastewater. Figure 2.2-1 showstttal flow for the RBSTP, Figure 2.2-
2 shows the flows of the individual contributingiéas.

35
\ Permitted Capacity
3.0
25
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Figure 2.2-1 RBSTP Monthly Average I nfluent Flow (2005-2008)
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Figure 2.2-2: Individual Monthly Average Flows from Contributing Entities (2005-
2008)

The maximum month ADF over the period of analysés\#.3 mgd and occurred in July
2005. Monthly flow data dating back to 1988 waaraied and the July 2005 flow was
exceeded only once over this period (July 2000abld 2.2-1 shows the average flow
contribution for each of the contributing entities.

Table2.2-1: Average Flowsfrom Contributing Entities

Entit Four Year Average | Max Month Average | Contributing | Max Month
y Flow® (mgd) Flow® (mgd) EDUs gpd/ EDU
City of RB 0.65 1.3 Not Available N/A
DBSSD 0.39 0.80 3,612 224
HASSD 0.04 0.06 205 298
North Shores 0.05 0.12 Not Available N/A
Total 1.1 2.3 Not Available N/A
Notes:
1. The period of study includes 2005 through 2008.
2. July 2005 flows were shown. This was the maximuwntin flow over the 4 year period of
review.
A Regional Planning Report to Assess a Joint SuSsemty/City of Rehoboth Land Application Projed@RAFT Chapter 2
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As shown in Table 2.2-1, the City of Rehoboth Beawafrently contributes about 57% of
the flow to the RBSTP.

Each year, there has been more than twice as mélaent wastewater flow during the
summer (defined as June, July and August) as cadper the winter (defined as
December, January and February). Table 2.2-2 suiresathe seasonal flows; Table

2.2-3 summarizes the seasonal flow ratios.

Table2.2-2: RBSTP Seasonal Monthly Influent Flowr ates

Year Max Month ADF | Summer ADF Winter ADF Annual ADF
(mgd) (mgd) (mgd) (mgd)
2005 2.3 2.1 0.69 1.2
2006 2.2 2.0 0.77 1.2
2007 1.9 1.8 0.73 1.1
2008 2.0 1.8 0.65 1.1
Average 2.1 1.9 0.72 11
Note:
1. Winter is defined as December, January, Februamnser is defined as June, July, August.
Table2.2-3: RBSTP Seasonal Flow Ratios
Year Summer / Winter Max Month / Max Month / Summer
Ratio Annual Ratio Month Ratio
2005 3.0 1.9 1.1
2006 2.5 1.8 1.1
2007 2.4 1.8 1.1
2008 2.8 1.8 1.1
Average 2.7 1.8 11
Note:
1. Winter is defined as December, January, Februamnser is defined as June, July, August.

The seasonal nature of the flow is attributed t® $lervice area’s close proximity to
popular vacation coastline. The majority of theidents live in the area only during the
summer months and on weekends in the spring ahdAal a result, significantly larger
average wastewater flows are received during tharseer months compared to the rest of
the year. Due to the seasonal nature of this camtgnuhe summer average and summer
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maximum flows were examined to determine the curogrerating state of the facility

and to estimate future operating conditions.

23 PROJECTED FLOWS

Equivalent dwelling units (EDUSs) were used for thrslysis instead of the total number
of customers because it converts different typesustomers (single-family residential,
multi-unit residential, institutional, commerciadnd industrial) into the equivalent
number of single-family residential users. The EDAkre only available for two of the
four contributing entities (DBSSD and HASSD). Thaximum month flow contribution
for the DBSSD and HASSD was 224 gpd/EDU and 298Kpd, respectively. For
planning purposes, 225 gpd/EDU was used to prdjeat contributions from future

EDUs added to the sewage collection system.

To develop growth projections, EDU data from 20082 was analyzed for Dewey
Beach and Henlopen Acres. These areas gainedlaotdd9 EDUs over the time span,
approximately 14 EDUs per year. The EDUs addedypar was proportionally scaled
up to include the entire RBSTP service area. Byriethod, the annual rate of growth is
0.39%. Table 2.3-1 summarizes the calculationsmaetthodology for future projections;
detailed calculations are in Appendix A. Table 2.3ummarizes the influent flow

projections for 2030 and the ultimate buildout.

Table 2.3-1: Growth Projection Methodology

Growth Determination
EDUs Gained from HA 5
EDUs Gained From DB 64
Total EDUs Gained 2003-2008 69
EDUs Gained/Year 14
HA & DB Average Annual Flows (MG/yr) 158
Total RBSTP Average Annual Flows (MG/yr) 414
Percent Contribution of HA & DB to RBSTP (%) 38%
Estimated EDUs Gained by RBSTP per Year (Propaxtjon 37
Notes:
A Regional Planning Report to Assess a Joint SuSsemty/City of Rehoboth Land Application Projed@RAFT Chapter 2
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Data used for calculations provided by the Sussmxn€ Engineering Department
(SCED) and City of Rehoboth Beach.

Table2.3-2: RBSTP Projected Wastewater I nfluent Flows

Desian Period Max Month Summer Winter ADF Annual
9 ADF (mgd) | ADF (mgd)® | (mgd)® | ADF (mgd)
Current 2.39 1.91 0.72 1.10
Year 2030 2.50 2.30 0.93 1.40
Ultimate Design 3.40 3.10 1.30 1.90
Notes:
1. Current Max Month ADF based on July 2005 obsenled.f
2. Year 2030 max month ADF based on current max mémhk + 37 EDU/year multiplied by
225 gpd/ EDU.
3. Summer ADF based on applying observed 1.10 averatieg of max month to average
summer ADFs from Table 2.2-2 to projected max mdkiir.
4, Winter ADF based on applying observed 2.7 averatje of summer to winter ADFs from

Table 2.2-2 to projected summer ADF.

24  INFLUENT LOADS

The RBSTP does not regularly sample influent wastewfor pollutants. Because of
this, it is not recommended that facility modificais be designed based on the influent

wastewater characteristics provided by the treatmpkmt. Instead, it is recommended

that more typical influent wastewater characterssgpublished in the Metcalf & Eddy

Wastewater Engineerindesign manual be used as the basis for designficaiains.

The average and maximum month concentrations tigmewill be based on are

summarized in Table 2.4-1.

Table2.4-1: Influent Concentrations Based on Typical Wastewater Strength

A Regional Planning Report to Assess a Joint SuSsemty/City of Rehoboth Land Application Projed@RAFT

Average Month | Maximum Month
Parameter (mg/l) (ma/l)
BODs 190 250
TSS 210 270
TKN 40 52
NH4-N 25 33
TP 7 9
Notes:
1. Average month characteristics are based on mediwngth

wastewater characterization as presented in MeacalfEddy, &

Edition Table 3-15.
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2. The maximum month to average month constituentihggaictio is
expected to be about 1.3:1 (Metcalf & Eddy, Figg+@, 4" Edition).

Using the Metcalf & Eddy assumptions for wastewatencentrations, the current and

projected influent loadings are summarized in T&xe2.

Table2.4-2: Design Current & Projected Influent L oads

BODs (Ibs/day) | TSS (Ibsday)

TKN (Ibs/day)

NH4N (Ibs/day) | TP (Ibs/day)

Design Period

Avg. | Max. | Avg. | Max. | Avg. | Max. | Avg.

Max. | Avg. | Max.

Current (2005-2008) 3,700 4,800 4,000

5,200 770 04,0 480

630 130 170

2030 Projected 4,000 5,200 4,400

5,600 830

1,100 0 %2 690 150 190

Ultimate Flow 5,400 7,100 6,000 7,700 1,100

1,500 10 7

940 200 260

Notes:

1. Average loading based on average concentragbasn in Table 2.4-1 at current max month

ADF of 2.3 mgd from Table 2.3-2.

2. Maximum loading rate based on maximum conceaotratshown in Table 2.4-1 at current max
month ADF of 2.3 mgd from Table 2.3-1.

25 CURRENT EFFLUENT PERFORMANCE

The RBSTP is subject to permit limits for conventb pollutants as well as nutrients.

The RBSTP has consistently produced a final eflwgth concentrations well below the

permit requirements. A summary of the reportedi@slfor effluent monitored pollutants

is presented in Table 2.5-1. Table 2.5-2 summsirihe effluent performance of both

conventional and nutrient pollutants for the stpdyiod. The seasonal performance of

the plant for conventional pollutants is shown igufe 2.5-1. Complete performance

data are provided in Appendix A.

Table2.5-1: Comparison of Actual Effluent Performance to Permit Limits

Par ameter Permit Limit | Current Value®”
BODs — Daily Average 19 mg/L 1.7 mg/L
BODs — Daily Maximum| 29 mg/L 4.3 mg/L
TSS — Daily Average 15 mg/L 3.2 mg/L
TSS — Daily Maximum 23 mg/L 11.0 mg/L
Notes:
1. Data were provided by the City of Rehoboth BeaRkported values are a

flow weighted average over the period of study §2008).
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Table2.5-2: Current Effluent Performance
BODs TSS TN TP
Year | (mg/L) | (mg/lL) | (mg/L) | (mg/L)
2005 1.7 3.4 6.0 0.50
2006 14 2.8 4.4 0.34
2007 1.6 3.6 5.1 0.38
2008 2.0 3.0 6.0 0.39
Average 1.7 3.2 5.4 0.44
Notes:
1. Data were provided by the City of Rehoboth BeaRbported values are

an annual flow weighted average.
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Figure 2.5-1: Seasonal BODs and T SS Effluent Perfor mance (2005-2008)

The effluent BOLR concentration is consistently higher in the wirttean in the summer;
approximately 25% higher in the winter from 200880 While not as consistent, the
effluent TSS concentration is generally higherha winter as well; approximately 29%
higher in the winter for the same period. Since #iverage daily influent flowrate is
significantly lower in the winter, it follows thdhe temperature has a greater impact on
the process than the amount of flow.
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For total nitrogen and total phosphorus, the fgcik required to meet annual loading
limits of 24,300 Ibs and 5,308 Ibs, respectiveljhe RBSTP has also consistently met

these TMDL requirements. The nutrient performasmmarized as annual loading in

Table 2.5-3 and seasonal concentrations in Figl& 2

Table 2.5-3: Effluent Nutrient Performance

Y ear Total Nitrogen (Ibslyr) | Total Phosphorus (Ibs/yr)
2005 22,000 1,800
2006 15,900 1,400
2007 16,600 1,300
2008 19,400 1,500
Average 18,500 1,500

Notes:
1. Data were provided by the City of Rehoboth Beach.
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Figure2.5-2: Seasonal TN and TP Effluent Perfor mance (2005-2008)
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Similarly to BOD;, and TSS, the effluent TN concentration is consi$tehigher in the

winter. This is most likely due to the sensitivity nitrification to low temperatures.
Conversely, the effluent TP concentration is lowaring the winter. The process for
phosphorus removal is less impacted by low temperatthan nitrogen removal and

benefits from a lower flow rate.

26 PROJECTED EFFLUENT LOADING

Based on population and flow growth projectionsturfe effluent performance and

effluent annual loading were estimated. The RB&T&xpected to continue to perform
well at its rated capacity of 3.4 mgd. For plamgnpurposes, effluent concentrations for
BODs and TSS are estimated to increase slightly tor®0L and 4.0 mg/L, respectively,

at projected 2030 flows. For the land applicatadternative evaluated in this report,
effluent TN and TP concentrations from the RBSTE estimated to increase under
ultimate flows to 10 mg/L and 1.0 mg/L, respectwelTable 2.6-1 summarizes future

performance estimations.

Table2.6-1: Projected Effluent Concentrations and L oading

AF\ierage Da(;ly Total Nitrogen Total Phosphorus BODs TSS
Design ETEIIEE,
Period Max Annual conc. I'_Aogr(]jli?g cone, I_Agar:jllj?g conc. I'_Aogr(]jli?g conc. I'_Aolj';\r(]jli?g
——— MIL) | bgyr) | MIL) | bgyr) | ML) | bayr) | MIL) | bsiyr)
Current
(2005- 2.30 1.10 54 18,500 0.4 1,50( 1.7 5,900 3]2 10,9
2008)
2030
) 2.50 1.35 8.0 33,000 1.0 4,10( 2.5 10,300 410 16,5
Projected
Ultimate
FIOV.V 3.40 1.85 10.0 56,000 1.0 5,600 4.0 22,500 610 B4,
(Permitted
Capacity)
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3. WEST REHOBOTH FLOWS & LOADS

The following chapter provides an overview of the existing Wolfe Neck Regional
Wastewater Facility (WNRWF), reviews historical flowrates and provides future flow

and nutrient loading projections.
3.1 FACILITY SUMMARY

The West Rehoboth Beach Expansion (WRE) of the Dewey Beach Sanitary Sewer
District (DBSSD) is served by the WNRWEF. The facility is located at the east end of
County Road 270, approximately 1.2 miles east of Route 1 on the former Dodd farm
parcel.

The WNRWEF includes a headworks, partially mixed aerated treatment lagoons, an
effluent storage lagoon, chlorine disinfection, and an effluent spray irrigation system.
The facility has a spray irrigation permit (State Permit No. LTS 5005-95-05) issued by
DNREC, which allows land application of treated effluent to spray fields.

The facility is permitted to accept up to 4.0 mgd as a monthly average influent flow from
May through September and 2.23 mgd as a monthly average influent flow from October
through April. The permit states that the average monthly quantity of effluent discharged
to the spray irrigation fields shall not exceed 3.1 mgd. The permit also indicates that the
weekly effluent applied to the spray irrigation fields shall not exceed 2.6 inches per week
for the months of June and September, 2.75 inches per week for the months of July and
August, and 2.5 inches per week from October 1 to May 31 with a maximum field
application rate of 0.25 inches per hour. A 24-hour rest period is required between
applications. The permit prohibits the application of wastewater during periods of
rainfal, snowfall and when the ground is frozen. Monitoring requirements include
frequency of sampling and sampling procedures for specific groundwater and soil

parameters.
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The permit stipulates daily average and daily maximum effluent concentration limits for
BODs, TSS and fecal coliform. A summary of these effluent concentrations is provided
in Table3.1-1.

Table 3.1-1: Key Permit Requirements for Sprayed Hfuent )

Parameter Value
BODs 50 mg/L Daily Average
TSS 90 mg/L Daily Average
200 colonies/100 mL

Fecal Coliform Daily Average

1.0 mg/L Minimum
4.0 mg/L Maximum
5.0 Minimum
9.0 Maximum

Total Residua Chlorine

pH

Note:
1 State Permit No. LTS 5005-95-05, Expiration Date: October 13, 2010.

In addition to the effluent limits listed in Table 3.1-1, the permit indicates that the total
nitrogen load applied to any field shall not exceed 396 l|bs/yr/acre, including any
supplemental fertilizer. Based on the 319 irrigated acres currently utilized at the
permitted capacity of 3.1 mgd, this loading rate is equivalent to an effluent concentration
of 13.4 mg/L TN, assuming no supplemental fertilizers are applied.

Available flow and loading data for the WNRWF were analyzed to asses the current
influent conditions and estimate future loads. Population projections and wastewater
characteristics were used to estimate wastewater flows and loads, which served as the

basis for design in evaluating operational alternatives.

For this study, the years from 2005 through 2008 were evaluated. Plant data are included
in Appendix B.
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3.2 CURRENT FLOWS

Like the RBSTP, wastewater comes primarily from domestic and commercial sources.
Pump Station Nos. 196 and 210 supply wastewater directly to the headworks through a
common 30-inch forcemain. Currently, approximately 98% of the influent flow comes
from Pump Station No. 210. The pumps at this station are controlled by variable
frequency drives (VFDs). To serve the developing Hawkeye/Cadbury subdivision and
surrounding areas, the County plans to increase the capacity of Pump Station No. 196 by
directly connecting a new force main from this pump station to the WNRWF headworks.
Table 3.2-1 summarizes the pump station characteristics; Figure 3.2-1 shows the influent

wastewater flow rate over the period studied.

Table 3.2-1: Collection System Pump Stations Curraty Connected Directly to the

WNRWF
Pump Station No. Hp Pump Capacity | Pump Capacity
(gpm) (mgd)
PS No. 210 (Main PS) @ 3 90 7,000 10.0
PS No. 196 (Wolfe Point
Regional PS) ) 2 88 1,896 2.7
Total 8,896 12.7

Notes:

1. Based on 2 unitsin service. The combined flow shown is based on August 2005 field testing by
County staff. Note that the field-measured capacity was greater than the design combined
pumping capacity of 6,500 gpm shown on the 1994 as-built drawings of PS 210, prepared by
GMB. Pump capacity per unit is 4,400 gpm per Flygt Pumps test report, Nov. 11, 1995.

2. Based on 1 unit in service. Pump capacity taken from Flygt Pumps test report, Jan. 1, 2002.
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Figure 3.2-1: Influent Wastewater 2005-2008

The maximum month ADF over the period of analysis was 1.9 mgd in July 2006.
Monthly flow data going back to 1999 were analyzed and July 2006 had the greatest flow
rate of the entire data set. During July 2006 15,934 EDUs were connected to the
WNRWE, resulting in amonthly average flow contribution of 119 gpd/ EDU.

Historically, the maximum month flow contributions from EDUs in the West Rehoboth
service area has been higher (maximum of 149 gpd/ EDU in 2001), but this figure has
dropped in recent years. The drop in maximum month flow per EDU may be related to
the large number of constructed by unoccupied or under-occupied housing units built

during the recent housing boom in theregion. Thistrend is shown in Table 3.2-2.
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Table 3.2-2: WNRWF Maximum Monthly Flow Data

Summer Max Month Maximum Total Number of | Summer Max Month
Year | Month ADF Flow Occurred EDUs in Sewer ADF per EDU
(mgd)*? Service Ared>?¥ (gpd/EDU)

2000 14 July 10,150 135
2001 1.7 July 11,472 149
2002 1.6 July, August 12,133 131
2003 1.8 July 13,155 136
2004 1.8 August 14,412 123
2005 1.8 August 15,272 119
2006 1.9 July 15,934 118
2007 1.8 July 16,775 108
2008 1.8 July 17,272 107

Average 125

Maximum 149

Notes:

1. Influent data for years 2000 to 2008 are from WNRWF Monthly Reports and the Sussex County
Engineering Department.

2. Summer was defined as June, July, and August.

3. The contributing sewer service areaisin the WRE of the DBSSD.
4. The total number of EDUs in the sewer service area is at mid-year (July 1). This data was
provided by the Sussex County Engineering Department from billing records.

From 2005-2008, the summer (defined as June, July and August) has approximately 35%

more wastewater influent than the winter (defined as December, January and February).

Table 3.2-3 shows the seasonal flowrates, Table 3.2-4 summarizes the seasona flow

ratios.

Table 3.2-3: WNRWF Seasonal Monthly Influent Flowates

Year Summer ADF (mgd) | Winter ADF (mgd) | Annual ADF (mgd) | Max Month ADF (mgd)
2005 1.8 1.3 1.5 1.8
2006 1.8 1.3 1.5 19
2007 1.7 1.3 1.4 1.8
2008 1.8 1.3 1.5 1.8
Average 18 13 15 18
Note:
1 Winter is defined as December, January, February; summer is defined as June, July, August.
A Regional Planning Report to Assess a Joint Sussex County/City of Rehoboth Land Application Project - DRAFT Chapter 3
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Table 3.2-4: WNRWF Seasonal Flow Ratios

Summer/ Winter | Max Month/ Annual | Max Month / Summer
Year : : :
Ratio Ratio Ratio
2005 14 1.2 1.0
2006 13 13 11
2007 1.3 1.3 11
2008 14 13 11
Average 14 13 10
Note:
1 Winter is defined as December, January, February; summer is defined as June, July, August.

Like the RBSTP, the seasonal nature of the flow to the WNRWF is attributed to its close
proximity to a popular vacation coastline. The same living patterns (high population in
summer, low in winter) apply to this location and cause the corresponding flux in
wastewater flows. Because of these trends, both the summer average and summer
maximum flows were estimated to determine the current operating state of the facility

and to estimate future operating conditions.

3.3 PROJECTED FLOWS

Similar to the RBSTP, EDUs were used for this analysis. EDUs convert al different
types of customers into the equivalent number of single-family residential users. For
future planning projections, a contribution of 150 gpd/ EDU was used for both existing

and future connections.

Historical growth rates in sewered districts typically range from 3-5%. While due to
current economic conditions growth has been on the higher end from 2003 to 2008, the
WRE is expected to grow at slower rate than in recent history. 3% is amore typical long
term growth rate in sewered areas. To project future growth, a constant rate of 3% of the
estimated existing 17,121 EDUs, approximately 513 EDUs, was added each year. This
annual increase of 513 EDUs was applied through the planning period of 2030. For
Goslee Creek, 100 EDUs was assumed to connect in 2025 and increase at a rate of 100
EDUY year. Table 3.3-1 summarizes the projected wastewater influent flows. More

A Regional Planning Report to Assess a Joint Sussex County/City of Rehoboth Land Application Project - DRAFT Chapter 3

N:\13947-000\Engineering\Reports\Final\Chapter 3_final.doc 3-6



LR

in association with

detailed projected flows for the entire Inland Bays Planning Area are provided in

Appendix C.
Table 3.3-1: WNRWEF Projected Wastewater Influent fows
Year Contributing Max Month Summer Month | Winter Month Annual ADF
EDUs ADF (mgd) ADF (mgd)® ADF (mgd)® (mgd)®
Current 18,600 1.9% 1.8 1.3 15
Y ear 2030 29,000 444 4.2 3.1 35
Ultimate 47,800 7.2 6.9 5.1 5.7
Design
Notes:
1 Current max month ADF based on July 2006 observed flow.
2. Y ear 2030 max month ADF based on an annual increase of 513 EDUs/yr for the WRE and 100
EDUSY yr for Goslee Creek starting in 2025. Total EDUs are multiplied by 150 gpd/ EDU.
3. Summer ADF based on applying observed 1.1 average ratio of max month to average summer
ADFs from Table 3.2-3 to projected max month ADF.
4. Winter ADF based on applying observed 1.4 average ratio of summer to winter ADFs from Table
3.2-3 to projected summer ADF.
5. Annual ADF based on applying observed 1.3 average ratio of max month to annual ADFs from
Table 3.2-3 to max month ADF.
3.4 CURRENT INFLUENT LOADING

The WNRWEF regularly monitors influent wastewater characteristics. For this study, the

monthly averages from 2005-2008 were analyzed. The average and maximum monthly

concentrations are summarized in Table 3.4-1. Table 3.4-2 shows the associated monthly

loading rates.

Table 3.4-1: Current WNRWF Wastewater Influent Characteristics

Average Month Max Month
RIS Concentration (mg/L) Concentration® (mg/L)
BOD5 255 332
TSsY 255 332
TKN 52 68
NH3-N® 30 40
Org-N®@ 24 31
Notes:
1 Data adjusted to closer reflect expected values. Original data suspected to be low,
perhaps due to settling of samples.
2. NH3-N and Org-N concentrations based on data from 2007-2008.
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3. Due to incomplete data set, the maximum month concentration is based on a 1.3:1
maximum to average ratio (Metcalf & Eddy, Figure 3-8, 4" Edition).
4, Max month concentrations are shown at average monthly flow, but maximum month can
occur at any flowrate.
Table 3.4-2: Current WNRWEF Influent Loading
Average Monthly Loading Max Month Loading
Parameter
(Ibs/mo) (Ibs/mo)
BODs 3,100 4,000
TSS 3,100 4,000
TKN 660 820
NH3-N 360 480
Org-N 290 380
Notes:
1 Loading values based on observed values from 2005 to 2008.

3.5

PROJECTED INFLUENT LOADING

It is assumed that the current wastewater strength will not change dramatically. Based on

this assumption, the projected influent loading is based on the current influent

concentrations at the projected flows, as shown in Table 3.5-1.

Table 3.5-1: Projected Influent Loading

e BOD:s (Ibs/d) TSS (Ibs/d) TKN (Ibs/d) | NH3-N (Ibs/d) | Org-N (lbs/d)

Avg. Max. Avg. | Max. | Avg. | Max. | Avg. | Max. Avg. | Max.

Current!) 4,000 5,200 4,000 | 5,200 | 820 | 1,100 | 480 620 380 490

Féera;naléltte)(/j 6,600 8,600 1,400 | 1,800 |1,400| 1,800 [ 790 1,000 630 800

2030 Projected 9,400 12,000 | 9,400 | 12,000 | 1,900 | 2,500 | 1,100 | 1,500 900 190

Ultimate Flow 15,000 | 20,000 | 15,000 | 20,000 | 3,100 | 4,100 | 1,800 2,400 | 1,500 260
Notes:

1. Loading values based on concentrations shown in Table 3.4-1 and the max month ADF of 1.9

mgd.

3.6

CURRENT EFFLUENT PERFORMANCE

The operators at the WNRWF have been able to meet the DNREC-permitted discharge

limits by a wide margin.

The facility is required to submit monthly Spray Effluent

Monitoring Reports in order to demonstrate record of discharge limit compliance. Data

was provided by the County for 2005 through 2008. A summary of the average values
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reported over this four-year period is presented in Table 3.6-1. Figure 3.6-1 shows the

seasonal BODs and TSS effluent performance as a plot. Complete performance data are

provided in Appendix B.

Table 3.6-1: Comparison of Actual Effluent Perfornance to Permit Limits

Parameter Permit Limit Current Value®

50 mg/L Daily

BODs Average 14.8 mg/L

TSS 90 mg/L. Daily 17.0 mg/L

Average
5.0 Minimum
H )
P 9.0 Maximum 8.0
Notes:

1.

Data provided by the SCED. Average of monthly averages from 2005-2008.

Table 3.6-2: Current Effluent Performance

Year BODs (mg/L) TSS (mg/L) TN (mg/L) TP (mg/L)

2005 Not Available Not Available 20.3 Not Available

2006 15.7 21.8 18.8 5.8

2007 13.3 13.7 20.7 7.0

2008 155 15.5 19.0 7.2
Average 14.8 17.0 19.9 6.6

Percent Remova® 94% 93% 75%") 5%

T.Ot% Data provided by the SCED. Average of monthly averages.

2. Percent removal based on influent concentrations listed in Table 3.4-2.

3. Total Nitrogen removal based on assumed influent TN as influent TKN multiplied by 3/2.

4 Phosphorus removal based on assumed TP influent concentration of 7 mg/ L for medium strength
wastewater (Metcalf & Eddy, Figure 3-8, 4" Edition).
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Figure 3.6-1: Seasonal BOPand TSS Effluent Performance (2006-2008)

While aways under permit limits, the effluent performance of the WNRWF varied over
the period of study. Both BODs and TSS initially had better performance during
summer. During 2007, the effluent discharge of these pollutants began to be lower

during winter, and remained that way through 2008.

To meet its spray irrigation requirements, the facility cannot exceed 396 Ibs/ ac/ year of
total nitrogen. The WNRWF has consistently met these requirements. A summary of

this information is presented in Table 3.6-3; seasonal effluent concentrations are shown

in Figure 3.6-2. Complete effluent nitrogen data are available in Appendix B.
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Table 3.6-3: Effluent Nitrogen Performance

Year TN (Ibs/aclyr)
2005 290
2006 240
2007 290
2008 260
Average 270
Notes:
1 Data provided by the SCED. Loading rates based on effluent loadings divided by

the acresin service.
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Figure 3.6-2: Seasonal TN and TP Effluent Performace (2005 — 2008)

Aswith BODs and TSS, the TN performance varied throughout the period of study. Like
BODs the TN effluent is higher during the beginning of the period of study compared to
2008. The effluent TP concentration remained relatively constant from 2005-2008, with

little seasonal variation.

A Regional Planning Report to Assess a Joint Sussex County/City of Rehoboth Land Application Project - DRAFT Chapter 3

N:\13947-000\Engineering\Reports\Final\Chapter 3_final.doc 3-11

2008



LR

in association with

3.7 PROJECTED EFFLUENT PERFORMANCE

To estimate future performance, it was assumed that effluent concentrations of BODs,
TSS, and TN increase in proportion to flow. This approximately translates into doubling
the current effluent concentrations since the current annual average daily flow of 1.5 mgd
is approximately 50% of the permitted capacity of 3.1 mgd. Future TP effluent
concentrations were increased to 7 mg/L because performance is expected to decrease,
but the effluent concentrations cannot exceed influent concentrations. Development of
these calculations is further discussed in Chapter 7.

Table 3.7-2: WNWRF Projected Effluent Performance

Flow Total Nitrogen Total Phosphorus BODs TSS
Design Annual conc Annual conc Annual conc Annual conc Annual
Period ADF m /Lj Loading (m /Lj Loading (m /Lj Loading (m /Lj Loading
(mgd) 9 abstyr) | "M absiyry | M) | absiyry | M) | absiyr)
Current 15 20.0 91,000 6.6 30,000 15.0 68,00 17.0 78,000
Permlt.ted 31 41.0 390,000 7.0 66,000 310 330,000 35.0 330,000
Capacity
Notes:
1 Projected concentrations are based on a2.1:1 ratio. Thisratio was derived by assuming a
linear relationship between performance and flow.
A Regional Planning Report to Assess a Joint Sussex County/City of Rehoboth Land Application Project - DRAFT Chapter 3

N:\13947-000\Engineering\Reports\Final\Chapter 3_final.doc 3-12




LR

in association with

&N
Seans & Ve, L

Environmen

4. WASTEWATER TREATMENT AND DISPOSAL ALTERNATIVES

4.1 INTRODUCTION

There are four possible options being consideredtigy County to handle the
wastewater in the NCPA and from the City of RehbbBeach. The possible

solutions can be grouped into four general treatrapd disposal alternatives:

. Alternative 1: The RBSTP shuts down and sends all of its rawemaser to the
WNRWEF, which will treat as much wastewater as gaesand send the excess to
another facility to be treated. The excess wadwmwaill be treated by the
County owned and operated Inland Bays Regional 8Mader Facility (IBRWF).

» Alternative 2: The RBSTP remains in service and sends its tlegfthient to the
WNRWEF for disposal via spray irrigation. A reduceadhount of WNRWF
influent wastewater from its service area will gooe to be treated at that facility,
with all excess being sent to either the IBRWF opravate contractor for

treatment and disposal.

» Alternative 3: The RBSTP remains in service and dischargesetlegitfluent via
an ocean outfall. In this scenario, the County gohtinue treating and disposing
wastewater via land application at its existingilitiees. The WNRWF will
remain in service and continue treating and disgpaiastewater from its service
area. Any excess flow to the WNRWF above the aapat the facility will be
sent to the IBRWF for treatment and disposal.

» Alternative 4: The RBSTP remains in service and dischargesetlegitfluent via

an ocean outfall. The County continues to treatteveater via land application at
the WNRWF. The WNRWF will expand and upgrade iwsatment capacity.
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Treated wastewater that exceeds the WNRWF dismagelcity will be pumped

to the Rehoboth ocean outfall for disposal.

4.2 PRIVATE WASTEWATER TREATMENT PROVIDER

In addition to the four previous alternatives, @e&unty has received a proposal from
a Private Wastewater Provider (PWWP) to convey evester in excess of the
available capacity at the County’'s WNRWF to a pely owned location for

treatment and disposal.

Figure 4.2.1 details the infrastructure proposedtiyy PWWP to convey excess
wastewater from the WNRWF to the privately ownecalmn. A transfer pumping
station will be required at the WNRWF to acceptwilin excess of the plant’s
capacity. This pumping station will pump through 2&-inch force main,

approximately 82,000 LF to the treatment and digpdsnds. The PWWP has
proposed a booster pumping station at the intacseof Coastal Highway and Cave
Neck Road in order to accept flow from outside @munty’s planning area. This
pump station has been removed from this evaluadioce this station would provide
capacity for flows not being contributed by the @gu The use of a PWWP only

impacts Alternatives 1 and 2.

4.3 ALTERNATIVE 1

In Alternative 1, the RBSTP is taken out-of-servacel all raw wastewater currently
conveyed to that treatment plant is pumped direttlythe WNRWF by a new
Rehoboth Beach Wastewater Pumping Station (RBWWPH)e raw wastewater
would enter a new WNRWF headworks where it will mikh influent wastewater
from the Wolfe Neck Service Area. Because the rhixgluent will exceed the
treatment and disposal capacity of the WNRWEF, thal influent wastewater will be

split between being treated at this facility anthesent elsewhere via the proposed
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Wolfe Neck Transfer Pump Station (WNTPS). Figuré-#is a schematic showing
how the influent wastewater would be transferreivben the RBSTP, WNRWF, and
third treatment facility.

Spray Irrigation
Disposal

HA NS
WNRWF
v 1
City of RB
WN |
PS 210 —> Headworks Hou v
] Wastewater ” RB Raw WW PS
PS 196 ——
WN Transfer PS DBESSD
To Additional
Treatment
(IBRWF or Private)
v

Figure4.3-1. Alternative 1 Wastewater Flow Schematic
The excess wastewater will be sent either to tHRWE for treatment and disposal.

Figure 4.3-2 is the flow distribution diagrams fdterative 1A. The flow rates given

in these figures will be discussed in Chapter this report.
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Note: All flow rates refer to year 2030 Max Month treatment and disposal requirements.

Figure4.3-2: Alternative 1A NCPA Flow Distribution Diagram
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Note: All flow rates refer to year 2030 Max Month treatment and disposal requirements.

Figure 4.3-3: Alternative 1B NCPA Flow Distribution Diagram
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If Alternative 1A is selected and excess wastewaesent to the IBRWF for
treatment and disposal, the treatment and dispagecities at this facility will need

to be expanded accordingly. This concept is dsedigurther in Chapter 9.

4.4 ALTERNATIVE 2

In Alternative 2, the RBSTP would continue to operand achieve biological
nutrient removal. Treated effluent from the RBSWBuld be pumped by a new
effluent pumping station and sent directly to th&JRWF treated effluent storage
lagoon for spray irrigation disposal. A portion tbke influent flow from the Wolfe
Neck Service Area would continue to be treatedhm existing WNRWF treatment
lagoons and disposed of on-site along with thetace&ffluent from the RBSTP,
while the balance of the raw wastewater from Wesidboth would be transferred to
either the IBRWF or a private contractor for treatrhnand disposal. Figure 4.4-1is a
schematic showing how the influent wastewater wdddtransferred between the
RBSTP, WNRWEF, and a third treatment facility.
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Figure4.4-1. Alternative 2 Wastewater Flow Schematic

Figures 4.4-2 and 4.4-3 are flow distribution daags of Alterative 1A and 1B. The

flow rates given in these figures will be discusse@hapter 7 of this report.
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Note: All flow rates refer to year 2030 Max Month treatment and disposal requirements.

Figure4.4-2: Alternative 2A NCPA Flow Distribution Diagram
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Figure4.4-3. Alternative 2B NCPA Flow Distribution Diagram

Similar to Alternative 1A the IBRWF will need to lexpanded if Alternative 2A is
selected. This concept is discussed further irp@&na®.
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45 Alternative 3

In Alternative 3, the Rehoboth Beach would find @w/n solution for effluent
discharge independent of the County. This solutvonld likely be an ocean outfall.
Sussex County would then manage the NCPA wastevedtehe WNRWF and
IBRWF.

It is projected that in the future the influent veagater from the Wolfe Neck service
area will exceed the WNRWEF treatment and dispogadcity and additional capacity
will be required elsewhere. The IBRWF will likeprovide the additional capacity
required by the WNRWF and a private contractoraptvill no longer be necessary.
Similar to Alternative 1, influent wastewater wowddter into a new headworks at the
WNRWEF and be separated by what the WNRWF can &edtwhat will need to be
sent to IBRWF. Wastewater to IBRWF will be tramséel via the WNTPS. Figure
4.5-1 is a flow schematic of the wastewater tredgthe WNRWF and the IBRWF.
Figures 4.5-2 is a flow distribution diagram of éxtaitive 3. The flow rates given in

Figure 4.5-2 will be discussed in Chapter 9 of thjsort.

A Regional Planning Report to Assess a Joint SuSsemty/City of Rehoboth Land Application Projed@RAFT Chapter 4

N:\13947-000\Engineering\Reports\Final\Chapterralfdoc 4-8



in association with

&

Stearns & Wheler, LLC

Environmental Engineers and Sconists

Spray Irrigation
Disposal

Spray Irrigation
Disposal

WNRWF

WN
Headworks

WN Transfer PS

00SSD Exp. #1

Figure4.5-1: Alternative 3 Wastewater Flow Schematic
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Note: All flow rates refer to year 2030 Max Month treatment and disposal requirements.

Figure4.5-2: Alternative 3 NCPA Flow Distribution Diagram
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4.6 Alternative 4

In Alternative 4, the RBSTP would continue to operand achieve biological
nutrient removal. Treated effluent from the RBSWBuld be pumped by a new
effluent pumping station and sent to an ocean butiadisposal. A portion of the

influent flow from the Wolfe Neck Service Area wdutontinue to be treated in the
existing WNRWEF treatment lagoons and disposed edittn The balance of the raw
wastewater from West Rehoboth would be treatedutiiran independent treatment
train designed to achieve biological nutrient realovFigure 4.6-1 is a schematic

showing how the influent wastewater would be transid between the RBSTP,

WNRWEF, and the combined ocean outfall..

Wolfe Neck LMGP W_NRV\_/F City of
Service Area Capacity Available= Rehoboth
Includes: Includes:
West Rehoboth 2.5MGD (;Ii(t:yuofe Rehoboth
Goslee Creek (Treated WW) Henlopen Acres
Northern WR Exp v Dewey Beach
2.1 MGD 4.6 MGD
(Excess) 3
Ocean
Qutfall
IBRWE 2.9 MGD | Inland Bays

Capacity Required=
5 MGD

Service Area

Includes:

Long Neck SSD
Oak Orchard SSD
OO0 Exp #1
Angola Neck SSD

Note: All flow rates refer to year 2030 Max Month treatment and disposal requirements.

Figure4.6-1: Alternative 4 NCPA Flow Distribution Diagram
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S. REHOBOTH BEACH CONVEYANCE SYSTEM

Of the four base alternatives (Alt. 1, 2, 3, &4)tlmed in Chapter 5 for Rehoboth,
Alternatives 1 and 2 will require conveyance of wgaster from the RBSTP to the
WNRWEF. This chapter presents the options and as®ukicosts for conveying
wastewater from the RBSTP to the WNRWF for Alteived 1 (raw wastewater) and 2
(treated effluent). Per the Rehoboth Beach Altevaddischarge Evaluation, the required
design flowrate for both alternatives is 10.2 mgdich is the peak instantaneous design
rate associated with the 3.4 mgd ultimate desigh®@RBSTP.

51 ALTERNATIVE 1. RAW WASTEWATER CONVEYANCE

In Alternative 1, the RBSTP will be taken out of\gee and a new pumping station will
be constructed to collect raw wastewater from titg & Rehoboth Beach, the Dewey
Beach SSD and the Henlopen Acres SSD and pump eéoWhlfe Neck Regional

Wastewater Facility. The location of this proposé&ation along with two potential force

main alignments, has been indentified and are stomwiigure 5.1-1.

The force main alignment Option #1 involves thestarction of approximately 16,200 If
of 30-inch force main from the proposed raw wastewpumping station location, north
along State Street and Canal Street to Rehobotinue/éSR 1A), where the force main
will be installed underneath the Rehoboth CanaChoirch Street. From this point the
force main will be installed north and west alonigué&h Street to Corkran Boulevard,
northwest along Corkran Boulevard to Hebron Roatirarthwest along Hebron Road to
the intersection of Holland Glade Road. The remagiportion of the force main will be
installed in an easement along the Park and RéznaatValk/Bike Trial to Wolfe Neck
Road, and then north and east along Wolfe Neck Ro#te WNRWF headworks.

A Regional Planning Report to Assess a Joint SuSsemty/City of Rehoboth Land Application Projed@RAFT Chapter 5
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Force main alignment Option #2 involves installeygproximately 21,000 If of 30-inch
force main northwest along Coastal Highway (SRolyMolfe Neck Road, and northeast
along Wolfe Neck Road to the WNRWEF headworks.

52 ALTERNATIVE 2: TREATED EFFLUENT CONVEYANCE

In Alternative 2, the RBSTP will remain in serviaad a new effluent pumping station
would be constructed on or near the RBSTP sitédisated in the previous Figure 5.1-
1, to convey treated effluent to the WNRWF. Frtima Rehoboth Beach Alternative
Discharge Evaluation, the design concept for ttaian would involve the retrofit of an
existing reparation basin at the RBSTP and thalilasion of vertical turbine pumps to
draw treated effluent from the RBSTP. This confdion would decrease the cost for

the pump station as compared to Alternative 1.

The same force main alignment options will be coesd for this alternative, with the
exception that 2,000 If of additional force mainulb need to be installed from the

RBSTP to Roosevelt St.

5.3 FORCE MAIN DESIGN CRITERIA

In accordance with Sussex County Design Standard$azen-Williams “C-factor” of
140 is used for all hydraulic computations for feWC force main, with a target design
force main velocity of 3 to 5 feet per second |ft/sSTable 5.3-1 is a summary of the

hydraulic calculations for both alignment optiomglar each treatment alternative.
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Table5.3-1 Summary of Force Main Hydraulic I nformation

Alignment Option #1- Alignment Option #2-
Utility Easements Coastal Highway
FM Total Dynamic Total Dynamic
Peak Q | size | Velocity | Length Head @ Length Head @
Treatment
Alternative (MGD) | (in.) (ft/s) (ft) (ft) (ft) (ft)
#1 - Raw Wastewate[ 10.20 30 3.6 16,200 76 21,000 2 8
#2 - Treated Effluent 10.20 30 3.6 18,200 78 23,000 84

Notes:

1) 45 feet of static head was assumed along with Binor losses were included in the calculationTotal Dynamic Head.

54

PRELIMINARY COST ESTIMATES

For Alternative 1, a new pump station would be ¢tamded to intercept all flows

entering the treatment plant. The station wouldiégigned as a three pump station, with

two pumps operating and one back-up pump. BaseHdeohydraulic conditions in Table

5.3.1, pumps in the 100-150 HP range are antiaipdtas stationwould be a stand alone

pump station similar to other large Sussex Couatjyonal pump stations such as Beaver
Dam (PS#293), Ocean View (PS#99), or Rehoboth (B&#2 Construction would
involve a cast-in-place concrete wetwell, with @ssi@d items such as an external valve
vault, backup generator, and a control buildingnd¢ose the electrical equipment. Costs
for the Alternative 1 pump station are based on dmdts for similarly sized County
stations. The pump station cost for Alternatives pér the Rehoboth Beach Alternative

Discharge Evaluation.

Cost estimates for the proposed force mains foh @éesatment alternative and each
alignment option are presented in Appendix D. T&be1 provides a cost summary for
both the pump stations and force main alignmenteéch Alternative. The total project
costs for each alternative are one component ofcthe sharing model as further
described in Chapter 10.
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Table5.4-1 Summary of Rehoboth to WNRWF Conveyance Costs

Estimated
Estimated FM | Estimated PS | Total Project
Treatment Alternative | Alignment Option Cost Cost Cost (1)
Alternative #1 (Raw WW
from New Pumping Option #1 (Park
Station Location) and Rec Easement| $4,191,00d $4,039/000$8,230,000
Option #2 (Coastal
Highway) $7,247,000 $4,039,000 $11,286,000
Alternative #2 (Treated
Effluent Pumped from | Option #1 (Park
RBSTP) and Rec Easement $4,684,000 $1,208)000%$5,892,000
Option #2 (Coastal
Highway) $7,766,000 $1,208,000 $8,974,000

Note:

1. Costs include 10% construction contingency and pPéfect costs.

Table 5.4-2 provides a summary of the force maimgnatent options for both
Conveyance Option 1 and Option 2. Based on thes qussented above for the FM,
along with the added difficulty of construction afp Coastal Highway, Alignment
Option #1 through the Park and Recreational WakéBrrail would be the preferred
Option for either Alternative.
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Table5.4-2 Summary of Force Main Alignment Options
Option #1 Option #2
Description Utility Easement Coastal Highway

Details

Total length| Option 1 - 16,200 feet Option 1 - 21,000 feet
Option 2 — 18,200 feet Option 2 — 23,000 feet

Size 30 inch 30 inch

Pavement restoration length Option 1 - 4,000 feet Option 1 — 17,750 feet
Option 2 — 5,000 feet Option. 2 — 18,750 feet

Environmental Considerations | Rehoboth Canal Crossinig Rehoboth Canal Crossing

Crossings
Major Water Crossingg 1) Rehoboth Canal 1) Rehoboth Canal
Minor Stream Crossings 1 0
Construction
Major Highway Installation 0 14,500
County Road Installation 10,000 8,500
Installation Ranking 1 2
Easements
Temporary Easemenis Yes Yes
Permanent easemerts Yes Yes
Notes:

1) Major Highway Installation refers to installatioloag Coastal Highway, County Road
Installation refers to installation along all otl@wunty Roads.

2) Pavement restoration length was obtained assun@i@goTestoration in Major Highways and
50% restoration elsewhere.
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6. SPRAY IRRIGATION DISPOSAL ANALYSIS

6.1 WOLFE NECK REGIONAL WASTEWATER FACILITY

The Wolfe Neck Regional Wastewater Facilities (WNRMbegan operating in the mid
1990s. It has five circular spray irrigation figJdvhich have a combined size of 319
acres. Field No. 1 is 165 acres; No. 2 is 66 adfes3 is 46 acres; No. 4 is 25 acres; and
No. 5 is 17 acres. Sussex County has a permit DINREC, which requires that the
average quantity of effluent discharged to the ypralds not exceed 3.1 million
gallons/day (mgd) in any calendar month. The maxmpermitted application rates are
as follows: 2.6 inches/week in June and Septemb&is inches/week in July and
August; and 2.5 inches/week in October through M&ther permit conditions include a
24-hour rest period between spraying events, ailptamn on spraying when there is rain,
snowfall, or freezing or saturated ground; and gtowater mounds must be 2 feet or

greater below the land surface.

Effluent data provided by the Sussex County forgbkgod January 2006 to September
2008 indicates that they have sprayed a monthlyageeof 1.4 mgd to 2.7 mgd; and a
peak day of 2.2 to 4.7 mgd. There are severalilglesseasons why less than the
permitted monthly average of 3.1 mgd has been spra the WNRWF. The first
reason is that the effective area of the sprayddiedn a given day is less than the
permitted 319 acres. The effective area has bdanated as 233 acres. Factors that tend
to reduce the effective spray area include the éartaking fields out of service for
planting and harvesting; and the operators notyspgaon fields when the ground
conditions are freezing and the ground is saturatedonded with water. The second
reason is the reduced spraying days. The operdtiyg per year are estimated as 268
days, i.e. less than a full year. The third reasolocalized areas may be underlain by
soils that may have been compacted by farming tipesm or they may be naturally
poorly draining soils. WR&A performed a disposahpacity analysis using a
conservative (i.e. slow) infiltration rate basedfmid rates from the design development
report for the WNRWF, assuming conservative esesatf 268 spraying days per year,
and an effective area of 233 acres. The resuhaifanalysis is a capacity estimate of 1.0

A Regional Planning Report to Assess a Joint SuSsemty/City of Rehoboth Land Application Projed@RAFT Chapter 6

N:\13947-000\Engineering\Reports\Final\Chapter 6.do 6-1



LR

in association with

mgd for the spray fields. Assuming less consereatiglues for parameters leads to a
higher capacity estimate. For example, a 3.1 ngjanate can also be arrived at by
selecting higher field-measured values from thegtesevelopment report infiltration
tests. A program consisting of plowing areas witmpacted soils, and changes in
farming practices, and increased storage for afflumight lead to a 3.1 mgd monthly
disposal at the existing fields. However, for plgung purposes, a disposal rate of 2.3
mgd, which is closer to the actual recent dispo§@.0 mgd, appears more realistic than
the permitted 3.1 mgd.

6.2 INLAND BAYSREGIONAL WASTEWATER FACILITY

The Inland Bays Regional Wastewater Facilities (lBR began operating in 1992. It

has two, 103.9-acre circular spray irrigation feeMthich are designated the north and
south fields. The County’s spray irrigation permatjuires that the average quantity of
effluent discharged to the spray fields not excéed million gallons per day in any

calendar month. The maximum permitted applicatiate ris 1.86 inches/week. The
County sprayed an average of 0.5 to 1.45 millidifoga per day (mgd), with peak days
ranging from 0.65 to 1.6 mgd, in the period Janu2®®6 through September 2008.
Sussex County has purchased land surrounding tR®VEB and it plans to expand the
spray irrigation fields in phases. Table 6.2-1vptes capacity estimates for properties

currently owned by Sussex County.
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Table6.2-1 IBRWF Capacity Estimates (4)
Parcel
Category Number| Site Spray Application Capacity
(TM 2- Fields Rate (million
34-22) (acresf? | (inches/week)| gallons/day)
Existing 12 North field" 103.9 1.86 0.75
13 South field” 103.9 1.86 0.75
EXx. Subtotal 1.50
Initial  Exp. | 12 N. Burtorf) 52 1.5 0.30
Areas
12 S. Burtoff’ 47 1.0 0.18
19 Hettie-Ling&” 54 2.0 0.43
19 Hettie-Ling&” 81 1.0 0.31
10 Townsend 58 2.0 0.45
10 Townsend 56 2.5 0.55
18 Cordrey Parcéf | 192 2.0 1.49
Initial  Exp 3.71
Subtotal
Long Tem|® Glatfelter Sité” | 1,000 2.0 7.80
Subtotal
Totals 1,748 13.0
Notes

(1) Capacity permitted by DNREC

(2) Capacity based on subsurface investigationdialtitested rates

(3) Capacity based on assumed rates, without slagsuinvestigations
(4) From Inland Bays Regional Wastewater Faciligsign Development Report.
(5) Includes parcels 2-34-22-8, 2-34-21-145,148 18©,151,152.02, and 2-34-28-1.

Hydrogeologic investigations have been performegancels 10, 12, and 19 on tax map

number 2-34-22. Hydrogeologic or soil studies hagtebeen performed at the Cordrey

or Glatfelter sites.

desktop review of published maps.
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6.3 IBRWFHYDROGEOLOGIC AND SOILSTESTING COSTS

A hydrogeologic study was completed in 2005 forragpnately 650 acres associated
with parcels 10, 12, and 19 at a cost of $235,008360/acre. The total acreage for the
Glatfelter and Cordrey parcels is approximately9h,and 250 respectively. Based on
previous costs and adding a 15% factor for inftfatemd contingency would result in

testing costs of approximately $500,000 for theti@leer parcel and $100,000 for the

Cordery parcel.
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1. WOLFE NECK REGIONAL WASTEWATER FACILITY
IMPROVEMENTS

7.1  ALTERNATIVE 1DISPOSAL CAPACITY

In Alternative 1 the proposed Rehoboth Beach Raw Wastewater Pumping Station
(RBWWPS) will send raw wastewater to the WNRWF for treatment and disposal. All
wastewater that exceeds the WNRWF treatment or disposal capacity will be pumped to
the IBRWF or a PWWP for treatment and disposal. The raw wastewater from the
RBWWPS would blend with the wastewater coming from Goslee Creek (GC) SSD and
the WRESSD.

In Alternative 1, the limiting factor for effluent disposal is the total nitrogen limits. The
WNRWEF spray irrigation permit has two criteria for TN, the percolate concentration
must be less than 10.0 mg/L and the total annual |oading cannot exceed 396 |bs/ac/yr.

The average influent TN concentration for the WNRWF is 52 mg/L. The average
influent TN concentration for wastewater pumped from the RBWWPS is not measured,
but was estimated in Chapter 2 to be 40 mg/L. Becausethereisrelatively little difference
in these values, it is assumed that the blended influent TN concentration will not
significantly change from the influent concentrations the WNRWF currently receives.
Using this assumption, the future performance of the treatment lagoons at the WNRWF
will be projected from current performance.

Currently, the WNWRF produces a final effluent TN concentration of 19.9 mg/ L at an
annual influent flow of 1.5 mgd. At thisflowrate, the plant is operating at approximately
50% of its 3.1 mgd design capacity. Assuming final effluent TN increases proportiona
to increase in flow, the effluent TN concentration was increased by a factor of two to

project effluent performance of the existing lagoon treatment system. A linear projection
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between these two points was compared to the maximum allowable TN concentrations at

various flowrates to determine the operational limit. Figure 7.1-1 shows this comparison.
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Figure7.1-1. Alternative 1 Effluent Projection

Using this analysis, the projected performance and allowable flowrates intersect at a
flowrate of 1.8 mgd. At this flowrate, the effluent TN concentration is approximately 23
mg/L. To adhere to the 396 |bs TN/ac/yr loading limit on 319 irrigated acres, the plant
cannot exceed an annual average of 1.8 mgd to be discharged via spray irrigation.

The TN percolate concentration must also be calculated to verify 10.0 mg/L TN is not
exceeded. Using the projected values of 23 mg/L TN and 1.8 mgd average daily flow, a
nitrogen balance yielded an annual average percolate concentration of 6.3 mg/L with a
maximum of 10.2 mg/L TN occurring in May. These values assume the current planting
schedule of corn in summer and a winter cover crop of wheat is continued through 2030.
The full nitrogen balance for the WNRWF is available in Appendix B.
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Based on these two analyses, the WNRWF will be limited by annual TN loading. The
maximum quantity of effluent spray irrigated cannot exceed 1.8 mgd on an annud
average basis (2.3 mgd on a max month basis), even though the state spray application
permit alows a hydraulic land application rate of up to 3.1 mgd as a maximum monthly
average. Table 7.1-1 summarizes the performance characteristics of the WNRWF under
Alternative 1.

Table7.1-1: Alternative 1 Disposal Capacity Summary

Parameter Value
Max Month ADF (mgd) 2.3
Summer ADF (mgd) 2.2
Winter ADF (mgd) 1.6
Annua ADF (mgd) 1.8
Effluent TN Conc. (mg/L) 23
Effluent TN Loading (Ibs/ac/yr) | 395

In order to spray apply more effluent in this alternative, the existing treatment lagoons
would need to be replaced with a nitrogen removal process such as the activated sludge
system being designed for the IBRWF. This upgrade would be quite costly and only
result in the ability to marginally increase effluent disposal capacity from an annual ADF
of 1.8 mgd to approximately 2.15 mgd as described in the next section.

7.2 ALTERNATIVE 2DISPOSAL CAPACITY

In Alternative 2 the RBSTP will continue to operate. The treated effluent will be pumped
directly into the WNRWF effluent storage lagoon to be discharged via spray irrigation.
Because the treated effluent from RBSTP has a low TN concentration, both hydraulic
loading and nutrient limits have to be considered.

In 2030, the RBSTP is expected to contribute a summer average of 2.3 mgd and a 0.93
mgd winter average. At thistime, the entities contributing to the WNRWF are estimated

to have seasonal averages of 4.2 mgd in summer and 3.1 mgd in the winter. Given the
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increased flows and the land application permit hydraulic limit of 3.1 mgd as a monthly
average, some combination of these flows will be treated at the WNRWF and the
remaining wastewater will be sent to the IBRWF or a PWWP.

In the summer, the WNRWF will accept all of the treated effluent from the RBSTP
directly into its storage lagoon to be land applied. The remaining 0.8 mgd of disposal
capacity will be used for raw wastewater coming from Goslee Creek (GC) and the
WRESSD, treated by the existing lagoons at the WNRWF. Any excess flow from these
sewer districts will be sent to the IBRWF or a PTWP. Because the WNRWF has a large
effluent storage lagoon, operations has the flexibility to potentialy accept more
wastewater in the summer from GC and the WRESSD as long as spray conditions allow
and the effluent storage lagoon will be empty by the middle of fall (beginning of
October).

Even though the summer averages are being used to define the operating schedule, the
facility has to be able to accommodate maximum monthly flows in its storage lagoon.
For the RBSTP in 2030, the maximum monthly flow is 2.5 mgd and the summer average
is 2.3 mgd, adifference of 0.2 mgd. Over the span of a month (31 days assuming July is
the maximum month), the total volumetric difference of treated effluent is 6.2 million
galons. The WNRWEF historically has a 1.05 peaking factor; applied to the 0.8 mgd flow
in 2030, the peak monthly flow would be 0.85 mgd. The total volumetric difference for
the GC and WRESSD flows between an average month and maximum month is 1.5
million gallons. Together, the total excess volume of water for a maximum month is 7.7
million gallons. With a 69 MG capacity, the effluent storage lagoon will easily be
capable of handling this extra volume. Figures 7.2-1 and 7.2-2 illustrate these
calculations graphically.

A Regional Planning Report to Assess a Joint Sussex County/City of Rehoboth Land Application Project - DRAFT Chapter 7

N:\13947-000\Engineering\Reports\Final\Chapter 7_final.doc 7-4



in association with

)

2.75
/RBSTP Peak Flow
2.50
RBSTP Ave Month Flow
2.25 4
2.00 4
g 1.75 1
E
E 1.50 1
[T
>
Z
0 125
>
g 1.00 / GC & WRESSD Peak Flow
<" <
075 L . —C— .k ~~ —
GC & WRESSD Ave Month Flow
0.50
0.25
0.00 T T
Apr May Jun Jul Aug Sep
‘-‘-RBSTP Flow =#=GC & WRESSD Flow RBSTP Ave Month ADF —— GC & WRESSD Ave Month ADF
Figure7.2-1: 2030 Summer Flowsto WNRWF
8.0
7.0 4
6.0 -
@ 5.0
=3
g
S 4.0
&
[
g
& 3.0+
: /
0.0 T T T T
1 6 11 16 21 26 31
Time (days)
[—RBSTP —GC & WRESSD —Total |
Figure 7.2-2: 2030 Alternative 2 Summer Storage Required
A Regional Planning Report to Assess a Joint Sussex County/City of Rehoboth Land Application Project - DRAFT Chapter 7

N:\13947-000\Engineering\Reports\Final\Chapter 7_final.doc 7-5



LR

in association with
JON

Stearns & Wheler, LLC

Envronments

It is recommended that the WNRWF treat a constant monthly average of 0.8 mgd year-
round, even though flows from RBSTP are lower in the winter months. Added to the
expected 0.93 mgd from RBSTP, the total amount discharged in the winter will average
approximately 1.73 mgd. This is approximately 30% more flow than is currently
disposed of during the winter at the WNRWF based on 2005 to 2008 spray application
data for the months of December through February. However, improvements currently
being implemented to the WNWRF spray irrigation system will allow for increased spray
coverage and, therefore, quantity during winter operation. The operators at the WNRWF
were able to operate the spray irrigation system approximately 14.6 days per month
during the winter from 2005 through 2008 compared to 24.2 days per month in the
summer over the same period. If the facility can apply wastewater at the equivaent
permitted spray rate of 3.1 mgd in the summer and the spray rate is proportionally
reduced during the winter (14.2 days vs. 24.2 days, or 60%) disposal of up to 1.8 mgd
should be possible in the winter after the irrigation rig optimization is completed. Deep
plowing or other spray field improvements may aso be required to maximize field

disposal potential.

Maintaining a constant flowrate of 0.8 mgd isintended to keep plant operations relatively
simple year round. Also, given the difficulty inherent to the spray application of
wastewater in the winter, the reduced flowrate will provide a buffer if the fields cannot be
sprayed for extended amounts of time due to unfavorable weather conditions. At an
average daily flow rate of 1.73 mgd, the effluent storage lagoon can provide storage for
just less than 40 days during the winter.  WNWRF has recently converted the third
treatment lagoon for winter storage. This adds approximately 28 MG of storage, which

increases the total amount of storage to over 55 days.

Table 7.2-1 summarizes the seasonal treatment patterns for Alternative 2.
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Table7.2-1: 2030 Alternative 2 Disposal Capacity Summary

Facility Max Month Summer Winter ADF | Annual Average
ADF (mgd) ADF (mgd) (mgd) ADF (mgd)
RBSTP 25 2.3 0.93 135
WNRWF 0.8 0.8 0.8 0.8
Total 3.3 3.1 1.7 2.15
Notes:
1 All flow in excess of 3.1 mgd, approximately 0.2 mgd, will be stored in the effluent

storage lagoon to be discharged during a month with less flow.

Nitrogen loading aso has to be considered in this scenario. The 396 Ibs TN / ac/ yr
loading limit translates into 126,000 Ibs TN annually, assuming it is evenly spread across
319 acres. In 2030, the RBSTP is estimated to produce 24,700 Ibs TN using the assumed
values of 6.0 mg/L of TN and 1.35 mgd annual ADF. Because the amount of wastewater
being treated at the WNRWEF is decreasing to 0.8 mgd, effluent performance is expected
to increase. Assuming a linear relationship between flowrate and performance (as in the
Alternative 1 scenario), the estimated effluent TN concentration at an annual average
daily flowrate of 0.8 mgd is 10.4 mg/ L. With this concentration and a 0.8 mgd flowrate,
the total annual TN loading is estimated to be 25,300 Ibs. The total annual TN loading
for the facilities is 58,200 |bs, well under the allowable loading limit of 126,000 Ibs TN.

Table 7.2-2 summarizes these val ues.

Table7.2-2: 2030 Alternative 2 Projected TN Loading

- Annual Average | TN Concentration | TN Loading

Treatment Facility Flow (mgd) (mglL) (Ibsiyr)

RBSTP 1.35 8.0 33,000

WNWRF 0.8 10.4 25,300

Total 2.15 8.9% 58,200

Notes:
1. 8.9 mg/L TN concentration is a blended average of the effluent concentrations from RBSTP and
WNRWEF.

Using these performance values, the average TN percolate concentration was checked to
make sure it did not exceed permissible limits. a nitrogen balance yielded an annual

average percolate concentration of 1.4 mg/L with a maximum of 2.4 mg/L TN occurring
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in May. This calculation takes into account the same assumptions for the WNRWF crop

planting schedule. The full nitrogen balance for this scenario is provided in Appendix B.

In Alternative 2, the WNRWF disposal capacity islimited by a combination of hydraulic
loading limits and effluent storage capacity. At an annual average of 2.15 mgd, it can
spray apply more effluent than Alternative 1 by 0.35 mgd as an annual average. The
maximum month capacity for Alternative 2 is 3.3 mgd compared to 2.3 mgd for
Alternative 1.

7.3 ALTERNATIVE 3DISPOSAL CAPACITY

In Alternative 3, the WNRWF will only treat influent wastewater from its existing service
area, GCSSD and WRESSD. The RBSTP will continue to operate and discharge its
treated effluent via an ocean outfal; no pump station conveying wastewater to the
WNRWEF, raw or treated, will be constructed. All wastewater that exceeds the WNRWF
treatment or disposal capacity will be pumped to the IBRWF for treatment and disposal.

Similar to Alternative 1, the disposal capacity of the WNRWEF is constrained by nutrient
loading. Without treatment upgrades, the expected effluent performance is identical to
that discussed in Section 7.1, an effluent TN concentration 23 mg/L at an annua average
flow of 1.8 mgd. Table 7.4-1 summarizes the disposal capacities for the WNRWF under

the Alternative 3 scenario.

Table7.4-1: Alternative 3 Disposal Capacity Summary

Parameter Value
Max Month ADF (mgd) 2.3
Summer ADF (mgd) 2.2
Winter ADF (mgd) 1.6
Annua ADF (mgd) 1.8
Effluent TN Conc. (mg/L) 23
Effluent TN Loading (Ibs/ac/yr) | 395
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7.4  ALTERNATIVE 4 DISPOSAL CAPACITY

In Alternative 4, the WNRWF will only treat influent wastewater from its existing service
area, GCSSD and WRESSD. The RBSTP will continue to operate and discharge its
treated effluent via an ocean outfal; no pump station conveying wastewater to the
WNRWEF, raw or treated, will be constructed. The WNRWF will expand and upgrade its
treatment capacity to accommodate the entire 2030 design influent wastewater flow of
4.4 mgd on a maximum monthly basis. Treated wastewater that exceeds the WNRWF
disposal capacity will be pumped to the Rehoboth ocean outfall for disposal.

For this dternative, the current WNRWF treatment lagoons will continue to operate
without improvements and treat up to 2.3 mgd on a maximum month basis. At this point,
the disposal capacity will become nutrient limited. The year 2030 excess flow above 2.3
mgd, 2.1 mgd on a maximum month basis, will be treated separately through an
independent treatment train designed to achieve biological nutrient removal. This treated
wastewater will be pumped to the Rehoboth Beach ocean outfall. The treated effluent
being disposed at the WNRWEF siteisidentical to the Alternative 1 and 3 scenarios, and

issummarized in Table 7.5-1.

Table7.5-1: Alternative 3 Disposal Capacity Summary

Parameter Value
Max Month ADF (mgd) 2.3
Summer ADF (mgd) 2.2
Winter ADF (mgd) 1.6
Annua ADF (mgd) 1.8
Effluent TN Conc. (mg/L) 23
Effluent TN Loading (Ibs/ac/yr) | 395

7.5 RECOMMENDED IMPROVEMENTSFOR ALTERNATIVE 1

Based on the projected influent flows, the WNRWF headworks will need to be upgraded.
A two-phase approach is proposed. Phase 1 will be completed for the projected 2030
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flows, and Phase 2 will have the capacity for the ultimate build out design. A summary

of these flows and the corresponding pump stations is presented in Table 7.5-1.

Table7.5-1: Alternative 1 Projected Influent Pumpingto WNRWF

Entity Year 2030 (mgd)” | Ultimate Design (mgd)™
Goslee Creek 0.6 6.5
Northern WRE Expansion N/A 1.1
RBSTP 10.2 10.2
WRESSD 16.7 20.7
Total 275 39.1
Notes:
1. Pumping capacity given as peak capacity.

Phase 1 will increase the headworks capacity to handle the projected 2030 peak flowrate
of 27.5 mgd. The upgrade will include a new headworks facility with two mechanical
screens capable of handling the peak flowrate and a third paralel channel with an
overflow weir and manual bar rack. The screens will discharge to a screw conveyor,
which will bring the screenings to a compactor where the screenings will be washed and
dewatered prior to discharge into a dumpster. Motorized gates will be used to isolate
screenings channels for maintenance. All equipment will be enclosed in a heated block
building for weather protection. Screened effluent will be routed to a new Transfer
Pumping Station. A pipe from the Transfer Pumping Station will connect to a junction
box to direct WNWREF influent to either treatment lagoon No. 1 or No. 2. The invert of
the pipe to the junction box will be set above the normal water level in the pumping
station so only flow in excess of the pumping set point will be directed to the treatment
lagoons, as shown schematically in Figure 7.5-1. The new building will also contain an
electrical room. A site plan of the proposed headworks and Transfer Pumping Station is
shown in Figure 7.5-2
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Figure7.5-1: WNWRF Headworksand Transfer PS Flow Schematic

The Transfer Pump Station will send any flows above the WNRWF spray disposal
capacity (2.3 mgd during the maximum month, 1.6 mgd in winter) to the IBRWF.

Table7.5-2: Alternative 1 Flow Balance for 2030

Max Month |  Summer Winter Annual
Flows ADF (mgd) | ADF (mgd) | ADF (mgd) | ADF (mgd)
Flows To WNRWEF (+) 4.4 4.2 3.1 35
RBSTP to WNRWF (+) 25 2.3 0.9 1.4
WN Disposal Capabilities (-) 2.3 2.2 1.6 1.8
Net Pumped Flow to IBRWF 4.6 4.3 2.4 31

In 2030, the estimated maximum monthly flow that will have to be sent to the IBRWF is
approximately 4.6 mgd. The Transfer Pumping Station will be sized to pump 150% of
the maximum monthly transfer flow, 6.9 mad, to account for diurnal flow variations. The
transfer pumps will operate on VFDs which ramp up and down on a pre-set diurnal flow
pattern to mimic actual dry-weather diurnal flows. During storm events or other peak
flows periods when actual influent flow exceeds the pre-set transfer flow, the excess flow
will automatically be conveyed into the treatment lagoons when the normal high water
level in the wet well is exceeded.
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For ultimate build out, the headworks facility will be expanded to handle a peak flow of
39 mgd. To do so, athird fine screen will be fitted into the Phase 1 overflow channel.
An overflow pipe will need to be added at this time as an emergency bypass around the
screens. Table 7.5-3 shows the projected flowrates to the IBRWF or a PWWP for the

ultimate design.

Table7.5-3: Alternative 1 Flow Balance for Ultimate Design

M ax
Flows Month | Summer Winter Annual
ADF | ADF (mgd) | ADF (mgd) | ADF (mgd)
(mgd)
Flows To WNRWF (+) 7.2 6.9 51 5.7
RBSTP to WNRWF (+) 34 31 12 18
WN Disposal Capabilities (-) 2.3 2.2 1.6 18
Net Pumped Flow to IBRWF or PWWP 8.3 7.8 4.7 5.7

To account for diurnal flow variations, the Transfer Pumping Station will be sized for an
annual average flow of 12.5 magd (150% of the projected maximum month average daily
flow).

7.6 RECOMMENDED IMPROVEMENTSFOR ALTERNATIVE 2
The same two phase approach will be taken if Alternative 2 is selected. However, the
capacity will be reduced because the RBSTP will pump directly into the effluent storage

lagoon. A summary of the projected flows for Alternative 2 is shown in Table 7.6-1.

Table7.6-1: Alternative 2 Projected I nfluent Pumping to WNRWF

Entity Year 2030 (mgd)®” | Ultimate Design (mgd)™
Goslee Creek 0.6 6.5
Northern WRE Expansion N/A 11
WRESSD 16.7 20.7
Total 17.3 28.3
Notes:
1 Pumping capacity given as peak capacity.
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Phase 1 will include the same headworks building and electrical room as Alternative 1,

but the screen sizes will be reduced accordingly. The WNRWF only treats 0.8 mgd year

round in this scenario; all raw wastewater in excess of that amount is sent to the IBRWF.
Table 7.6-2 shows the seasonal projected flowrates to be transferred to the IBRWF or a

PWWP in 2030.

Table7.6-2: Alternative 2 Flow Balancefor 2030

Max
Elows Month Summer Winter Annual
ADF | ADF (mgd) | ADF (mgd) | ADF (mgd)
(mgd)
Flows To WNRWF (+) 4.4 4.2 31 35
WN Disposa Capabilities (-) 0.8 0.8 0.8 0.8
Net Pumped Flow to IBRWF or PWWP 3.6 3.4 2.3 2.7

To account for diurnal flow variations, the Transfer Pumping Station will be sized for

maximum month average daily flow of 5.4 mgd (150% of the projected maximum month

average daily flow).

Phase 2 will use the same strategy as Alternative 1 to increase capacity. A third fine

screen will be fitted to the existing overflow channel; allowing the WNRWF to handle
the 28.3 mgd projected flow. An overflow channel will be added in this phase. Table
7.6-3 shows the projected flowrates to the IBRWF or aPWWP for the ultimate design.

Table7.6-3: Alternative 2 Flow Balance for Ultimate Design

M ax
Elows Month | Summer Winter Annual
ADF | ADF (mgd) | ADF (mgd) | ADF (mgd)
(mgd)
Flows To WNRWF (+) 7.2 6.9 51 57
WN Disposa Capabilities () 0.8 0.8 0.8 0.8
Net Pumped Flow to IBRWF or PWWP | 6.4 6.1 4.3 4.9
A Regional Planning Report to Assess a Joint Sussex County/City of Rehoboth Land Application Project - DRAFT Chapter 7
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To account for diurna flow variations, the Transfer Pumping Station will be sized for a
maximum month average daily flow of 9.6 mgd (150% of the projected maximum month

average daily flow).

7.7 RECOMMENDED IMPROVEMENTSFOR ALTERNATIVES3AND 4
The influent wastewater flowrates to the WNRWF for Alternatives 3 and 4 are identical
to those for Alternative 2. The two phase upgrade schedule will be designed for 2030

design flows and ultimate design flows, which are summarized in Table 7.7-1 below.

Table7.7-1: Alternativesand 4 Projected I nfluent Pumping to WNRWF

Entity Year 2030 (mgd)®” | Ultimate Design (mgd)™
Goslee Creek 0.6 6.5
Northern WRE Expansion N/A 11
WRESSD 16.7 20.7
Total 17.3 28.3

Notes:
1. Pumping capacity given as peak capacity.

The influent Phase 1 wastewater will flow into a common headworks designed to handle

the above 2030 design flows. The headworks and electrical will be identical to the
facilities described in Section 7.6.

In Alternative 3, the screened effluent will flow to a new Transfer Pump Station like the
station designed for the Alternative 1 scenario. The Transfer Pump Station facility
designed for either Alternative 3 will be reduced due to a lesser pumped flowrate. Any
wastewater in excess of 2.3 mgd on a maximum monthly basis will be pumped to the
IBRWEF for treatment and disposal. Table 7.7-2 summarizes the transfer flowrates.

For Alternative 4, the screened effluent will be separated and sent to one of two treatment
trains at the WNRWF. On a maximum monthly basis, 2.3 mgd will be treated and
discharged through the existing partially aerated lagoon system and discharged via spray
irrigation. Any flow above the 2.3 mgd threshold will be sent to a new treatment facility

A Regional Planning Report to Assess a Joint Sussex County/City of Rehoboth Land Application Project - DRAFT Chapter 7

N:\13947-000\Engineering\Reports\Final\Chapter 7_final.doc 7-14



LR

in association with
JON

Stearns & Wheler, LLC

Environmentl Engineers and Seientists

on site that is capable of achieving biological nutrient removal. Due to the RBSTP
permit limits, biological nutrient removal treatment will be required for all treated
wastewater to be discharged via the ocean outfall. Due to limited space on the existing
treatment facility property, a treatment operation with a small footprint, such as
membrane biological reactors (MBR) or sequencing batch reactors (SBR) would likely be
required. The new treatment train would aso include disinfection and solids handing, if
required. A new pump station will be constructed to pump the treated effluent to the
Rehoboth Beach ocean outfall. Table 7.7-2 summarizes the transfer flowrates.

Table7.7-2: Alternatives 3 and 4 Flow Balance for 2030

Elows Max Month Summer Winter Annual
ADF (mgd) ADF (mgd) | ADF (mgd) | ADF (mgd)
Flows To WNRWF (+) 4.4 4.2 3.1 35
WN Disposa Capabilities (-) 2.3 2.2 16 18
Net P‘wl\pleRdV\Z':?}’)" from 21 20 15 17
Note:
1 For Alternative 3 excess wastewater would be pumped to the IBRWF . For Alternative 4 treated

effluent would be pumped to the Rehoboth Beach ocean outfall.

To account for diurnal flow variations, the Transfer Pumping Station will be sized for
maximum month average daily flow of 3.2 mgd (150% of the projected maximum month
average daily flow).

For the Ultimate Design flow the proposed headworks, treatment, pump facilities will be
increased as necessary. Table 7.7-3 summarizes the pumping capacity required to

accommodate the Ultimate Design flowrates.

Table7.7-3: Alternatives 3 and 4 Flow Balance for Ultimate Design

Flows Max Month Summer Winter Annual
ADF (mgd) | ADF (mgd) | ADF (mgd) | ADF (mgd)
Flows To WNRWF (+) 7.2 6.9 51 5.7
WN Disposal Capabilities (-) 2.3 2.2 16 18
Net Pumped Flow from
WNRWED 4.9 4.7 35 3.9
Note:
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1 For Alternative 3 excess wastewater would be pumped to the IBRWF. ForvAlternative 4 treated
effluent would be pumped to the Rehoboth Beach ocean outfall.

To account for diurna flow variations, the Transfer Pumping Station will be sized for a
maximum month average daily flow of 7.4 mgd (150% of the projected maximum month

average daily flow).

7.8 WOLFE NECK RWF UPGRADE PRLEMINARY COST ESTIMATES

Wolfe Neck RWF will need to increase its preliminary treatment capacity to be able to
handle the projected influent flow rates. This section discusses the methodology and
presents the capital costs for the recommended improvements for both Alternative 1 and
Alternative 2. The conceptual design will alow the WNRWF to accommodate the
projected 2030 flows. All dollar amounts are presented in year 2009 dollars.

Several different sources of information were consulted to develop the capital cost
estimations. Where recent contractor bids or vendor proposals are available for similar
projects, they have been used. If neither contractor bids nor proposas are available,
quantity takeoffs were computed based on the conceptual designs described in sections
7.5 through 7.7.

Costs described in this section are based on conceptual design. As such, alevel of detall
appropriate to such a design was considered during the devel opment of costs. Conceptual
design does not provide the resolution needed for quantification of al construction
materials. In recognition of this fact, percentages of construction cost have been applied
to such items as piping, electrical, and site work. The percentages used for these items

are summarized below:

* A 10% contingency was included with all construction costs.

* Yard Piping: 9% of subtotal.
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» Electrical: 20% of subtotal.
* Planning, Engineering, and Administrative Services. 22% of subtotal.

Tables 7.8-1 through 7.8-3 below summarize the total capital costs for the WNRWF
Headworks and Treatment upgrade for al four Alternatives.

Table 7.8-1: Estimated Alternative 1 Phase 1 Headwor ks Probable Project Cost

Description Estimated Cost
Civil $65,000
Structural $151,000
Building Cost $47,000
Screening Equipment $634,000
Flow Measuring Equipment $40,000
Plumbing $10,000
Subtotal $947,000
Yard Piping @ 9% of Subtotal $85,000
Electrica @ 20% of Subtotal $189,000
Site work @ 3% of Subtotal $28,000
Startup @ 2% of Subtotal $19,000
Subtotal $1,267,000
General Conditions @ 5% of Subtotal $63,000
Overhead @ 10% of Subtotal $133,000
Profit @ 5% of Subtotal $67,000
Subtotal $1,530,000
Contingency @ 10% of Subtotal $153,000
Total Construction Cost (Year 2009 Dollars) $1,683,000
Planning, Engineering, and Admin @ 22% of Subtotal $370,000
Total Project Cost (Year 2009 Dollars) $2,050,000

Table7.8-2: Estimated Alternatives 2, 3, and 4 Phase 1 Headwor ks Probable

Project Costs
Description Estimated Cost
Civil $56,000
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Structural $114,000
Building Cost $38,000
Screening Equipment $542,000
Flow Measuring Equipment $40,000
Plumbing $10,000
Subtotal $800,000
Yard Piping @ 9% of Subtotal $72,000
Electrica @ 20% of Subtotal $160,000
Sitework @ 3% of Subtotal $24,000
Startup @ 2% of Subtotal $16,000
Subtotal $1,073,000
General Conditions @ 5% of Subtotal $54,000
Overhead @ 10% of Subtotal $113,000
Profit @ 5% of Subtotal $56,000
Subtotal $1,296,000
Contingency @ 10% of Subtotal $130,000
Total Construction Cost (Year 2009 Dollars) $1,430,000
Planning, Engineering, and Admin @ 22% of Subtotal $314,000
Total Project Cost (Year 2009 Dollars) $1,740,000

Table7.8-3: Estimated Alternative 4 Phase 1 Treatment Probable Project Costs

Description Estimated Cost
Total Treatment Costs @ $10 per gallon $21,000,000
Total Project Cost (Year 2009 Dollars) $21,000,000

The civil site work includes the fill required to raise the headworks area to match the
existing berm elevation, as well as any bedding and paving costs. Structural costs consist
of the concrete needed for the facility and building costs include items such as aluminum
grating and stairs. The screening equipment includes almost all of the mechanical
equipment inside the headworks. mechanical screens and a manual bar rack, screenings
conveyor, slide gates, a hoist, dumpster and insulation and heat tracing for al of the
equipment that will require it. Flow measuring equipment includes the flow meter itself

as well as avault to house the device. All other costs were calculated as a percentage of
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the subtotals and construction costs. Appendix D contains a detailed cost estimate for the
headworks for both Alternative 1 and Alternative 2.
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8. WOLFE NECK BAYS CONVEYANCE SYSTEM

This chapter presents the alternative alignmentsa@sociated costs for conveying flows
from the WNRWF to either the IBRWF (Alt. 1A,2A,3RPWSP (Alt 1B, 2B), or a
combined City/County ocean outfall (Alt 4). A Haz@illiams “C-factor” of 140 is
used for all hydraulic computations for new PVCglipe and a “C-factor” of 100 for
DIP. The target design velocity for all force mais8 to 5 feet per second (ft/s). All flow

projections referenced in this chapter are provide8ippendix B.

Cost estimates are provided for Wolfe Neck Convegasystem for the various
alternatives. However, this conveyance systemssgue component of the cost sharing

model as further described in Chapter 10.

81 ALTERNATIVE 1A, 2A, AND 3

8.1.1 ALIGNMENT ALTERNATIVES

Three alignments were evaluated for the conveyaheeastewater from the WNRWF to
the IBRWF Figure 8.1.1-1 indicates three potent@ate main alignments from the
WNRWEF to the IBRWF.

Alignment Option #1 involves the installation ofpmpximately 58,900 If of force main
south from the WNRWF along Wolfe Neck Road, crogsinderneath Coastal Highway
along John J. Williams Highway to Hollymount Roadere it will run west to Phillips
Branch Road, then southwest to Indian Mission Rdael) south to Cannon Road and

then west on Inland Bays Road to the IBRWF headsvork

Alignment Option #2 involves the installation ofpmpximately 72,600 If of force main
along a similar alignment to the intersection didd. Williams Highway and Mullberry

Knoll Road, where it will run west to Cedar Groveodd and then south along
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Robinsonville Road to the intersection of John dligvhs Highway. From this point, it

will follow the same alignment as Option #1 to tBRWF headworks.

Alignment Option #3 involves the installation ofpmpximately 68,600 If of force main

following a similar alignment as Option #2 to timersection of Robinsonville Road and

Kendale Road, at which point it will run west toé¥er Dam Road, then south to Indian

Mission Road. From this point it will follow these alignment as Options #1 and #2

along Indian Mission Road to the IBRWF headworks.

8.1.2 FORCE MAIN HYDRAULICS

As outlined in Chapter 7, the Wolfe Neck transfermp station for Alt. 1A (raw

wastewater), Alt. 2A (treated effluent) and Alt(Gounty only flows) will be required to
pump 6.9 mgd, 54 mgd, and 3.2 mgd respectivelyyear 2030. Table 8.1.2-1

summarizes the hydraulic calculations for all thtesatment alternatives for all three

alignment options in year 2030.

Table8.1.2-1: Alternative 1A, 2A and 3 Hydraulics Summary

Alignment Alignment Alignment
Option #1 Option #2 Option #3
Treatment John J. Williams Robinsonville Beaver Dam
Alternative Highway (SR.24) Road (CR 277) Road (SR 23)
FM
Peak Q | Size  Vvel.® | Length | TDH® | Length | TDH® | Length | TDH @
(mgd) (in) (ft/s) (ft) (ft) (ft) (ft) (ft) (ft)
Alt 1A 6.9 24 3.7 58,900 155 72,600 178 68,600 17n
Alt 2A 5.4 24 2.9 58,900 118 72,600 133 68,600 12D
Alt 3 3.2 18 3.0 58,900 150 72,600 172 68,600 16p
Notes:
1. Velocities and head losses are based on C-900 B#ied interior diameters (i.e. 23"

inside diameter for a 24”"FM).

The velocities and head conditions presented isethtables represent a preliminary

evaluation, as the final length of the alternatreaite will impact actual headlosses.
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Based on this information the recommended forcenraiaie is 24-inches for Alt. 1A and
2A and 18-inches for Alt. 3.

There is the potential for a portion of these psmabforce mains to be shared with a
proposed Angola Neck Sanitary Sewer District Regliédforce Main, which is slated for
construction in the spring of 2010. This force mfallows the same alignment as Option
#1 from the intersection of Robinsonville Road (€FR7) and John J. Williams Highway
(SR 24) down to the IBRWF. The portion of thisdemain from Indian Mission Road
(SR 5) to the IBRWF could be shared with alignm@ption #3.

8.1.3 PUMP STATION DESIGN
The proposed stations in these alternatives woalddsigned as a three pump station,
with two pumps operating and one stand-by pumpblera.1.3-1 summarizes the ranges

of pump sizes required each alignment option.

Table8.1.3-1 Preliminary Pump Size

Alignment Alignment Alignment
Option #1 Option #2 Option #3
HP Range HP Range HP Range
(per pump) (per pump) (per pump)
Alternative 1A 160-185 185-250 185-250
Alternative 2A 90-110 160-185 160-185
Alternative 3 80-100 160-185 80-100

Notes:

1) Horsepower ranges supplied are based on prelisnipump selections, assuming a
three pump station with two pumps operating anthadsby.

The proposed pumping station for either Alt. 1AAdt. 2A from the WNRWEF to the
IBRWF would be large regional pump stations, inwadva cast-in-place wetwell with
external valve vault and a small control buildiogbuse the electrical equipment. Alt. 3

would involve a smaller station with pre-cast wdtwead valve vault structures.
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8.1.4 COST ESTIMATES

To account for varying installation conditions,ffi@ control, and road restoration and
requirements, each FM alignment was broken intoféilewing four categories from

most expensive to least expensive:

* Major Highway Construction
* Intermediate Highway Construction
» County Road Construction

« Easement Construction

Cost estimate breakdowns for the proposed forcengni@ir each alignment option are
provided in Appendix E. Table 8.1.4-1 provides mmary of each alternative.

Table8.1.4-1 WNRWEF to IBRWF Force Main Cost Summary

Force Main Alignment Estimated Total Project Cost
Option #1 - John Williams Highway $18,122,000
Option #2 — Robinsonville Road $19,298,000
Option #3 — Beaver Dam Road $17,493,000

Based on these cost estimates, Option #3 appebhesttee most cost effective alignment.
Option #1 is the shortest alignment, but would néshe most challenging construction
conditions due to the high traffic nature of JohnMlliams Highway, along with the
significant number of unknowns along this roadwayption #3 is the preferred
alignment as far as overall cost and constructgbine disadvantage of Option #3 is it
provides the least amount of potential shared csgtsthe imminent Angola Neck SSD
Force Main to IBRWF.

A Regional Planning Report to Assess a Joint SuSsemty/City of Rehoboth Land Application Projed@RAFT Chapter 8

N:\13947-000\Engineering\Reports\Final\Chapter 8.do 8-4



LR

in association with

Cost estimate breakdowns for the proposed pumpgatgss from the WNRWEF to the

IBRWF are provided in Appendix E. Table 8.1.4-pdes a summary of both

alternatives.

Table 8.1.4-2 Pumping Station Cost Summary

Estimated Total

Force Main Alignment Project Cost
Alternative 1A (Raw Wastewater PS) $3,300,000
Alternative 2A (Treated Effluent PS) $3,050,000
Alternative 3 (County Only) $2,680,000

815 SUMMARY

Table 8.1.5-1 provides a summary of the alignmetibas for the WNRWF to IBRWF

alternatives. As stated previously, alignment Qp#8 is the preferred alignment.
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Table 8.1.5-1 Summary of WNRWF to IBWRF Alignment Options

Description Option 1 Option 2 Alternative 3
John Williams Highway (SR Robinsonville Road Beaver Dam Road
24) (CR 277) (SR 23)
Total length 58,900 feet 72,600 feet 68,600 feet
Size 24 inch 24 inch 24 inch
Pavement restoration length 43,825 feet 41,700 feet 37,850 feet
Potential County Shared Costs 25,400 If 25,400 If 10,700 If
Environmental Ranking 3 2 1
Operation and 1 3 >
M aintenance Ranking
Crossings

Major Roadway Crossing

(%)

1) Coastal Highway

2) John J. Williams Hwy.

1) Coastal Highway

2) John J. Williams Hwy.

1) Coastal Highway

1) Love Creek

1) Burton Prong

Major Stream Crossmgsz) Burton Prong None
Minor Stream Crossings 3 6 5
Construction
Major Highway Installation 28,750 10,800 7,100
Intermediate Highway Installation 1,700 5,000 28,550
County Road Installation 28,450 56,800 32,950
Installation Ranking 3 2 1
Easements
Temporary Easements Yes Yes Yes
Permanent easements Yes Yes Yes

Notes:
1) Major Roadway Installation refers to John J. WitimHighway, Intermediate Roadway Installation reterBeaveer Dam Road and Indian

Mission Road, County Road Installation refers w&tailation along all other County Roads.
2) Pavement restoration length was obtained assunfi@gpTestoration in Major Highways and 50% restorattisewhere.
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82 ALTERNATIVE 1B AND 2B

821 ALIGNMENT ALTERNATIVES

Only one alignment was evaluated to go from the WANRto the Private Wastewater
Provider's (PWWP) treatment and disposal site. Bhignment is indicated on Figure 8.2-
1 and is based on a contract proposal received Adesian Wastewater Services. Similar
to Alternatives 1A and 2A, a transfer pumping statwill be required at the WNRWF to
accept flow in excess of the plant’s capacity. sTpiimping station will pump through a
24-inch force main, approximately 82,000 LF to treatment and disposal lands. The
PWWP has proposed a booster pumping station aintbesection of Coastal Highway
and Cave Neck Road in order to accept flow fronsidet the County’s planning area.
This station has been excluded from this repoxtesinwould provide capacity for flows

that are not being contributed by the County.

8.22 FORCE MAINHYDRAULICS

The transfer station for Alt. 1B (raw wastewatend &lt. 2B (treated effluent) will be
required to pump 6.9 mgd and 5.4 mgd respectivalyyear 2030. Table 8.2.2-1

summarizes the hydraulic calculations for bothttresant alternatives.

Table8.2.2-1: Alternative 1B and 2B Hydraulics Summary

Treatment FM
Alternative | Peak Q Size | vel.® | Length | TDHY

(mgd) | (in) (ft/s) (ft) (ft)
Alt 1B 6.9 24 3.7 | 82,000 194

Alt 2B 5.4 24 2.9 82,000 143

A Regional Planning Report to Assess a Joint SuSsemty/City of Rehoboth Land Application Projed@RAFT
Chapter 8

N:\13947-000\Engineering\Reports\Final\Chapter 8.do



%»oxu
. >
&%
< A
d.w & ® ZION
PRIVATE 2 WIL LIAMS _CHURCH =+~
WASTEWATER B ) FARMRD __-* RD ,Om» 4 oo

PROVIDER f ™ T TS M - o

B z PpRIVATE o =

$ S PprOVIDER ¢
O 2
=]
\Axﬁl
hosr! Wolfe Neck
RWF
A
‘s, WNPS
%,
O
R/
GRAPHIC SCALE LEGEND
5000 0 5000 I Q, 000 umm 24" Force Main from WNRWF to Private Provider m==m [nland Bays Planning Area Boundary
ﬁ === EX. 30" Force Main from PS#210 to WNRWF mmm Environmentally Sensitive Development Area )
SCALE: 1" = 5000 m=mm Sanitary Sewer District Boundary :
OCTOBER 2009
é R Nenv JOINT SUSSEX COUNTY/CITY OF
‘Whitman, Requardt & Associates LLP W_Hom:wmm—ﬁ_,/_mm@w.wﬁﬂ mnwmmﬂ i
TRS-RNEIAIER © SR R SRy

REHOBOTH BEACH LAND
APPLICATOIN PROJECT

FIGURE 8.2-1




LR

in association with

JON

The velocities and head conditions presented isetht@ables represent a preliminary
evaluation, as the final length of the alternatiwete will impact actual headlosses. Based
on this information the recommended force main &z24-inches for both Alt. 1B and
2B.

8.2.3 COST ESTIMATES
Cost estimate breakdowns for the proposed alignimgtin are provided in Appendix E.

This estimate was broken into two sections to naaintconstancy with what was

presented by the PWWP. Table 8.2.3-1 providesrarsary for each section.

Table8.2.3-1 WNRWF to PWWP Force Main Cost Summary

Force Main Alignment Estimated Total Project Cost
Section #1 — WNRWF to Cave Neck Road $9,240,000
Section #2 — Cave Neck Road to the
PWWP site $11,820,000
Total $21,060,000

As compared to Alternatives 1A and 2A, Alternati#®® and 2B would result in higher

costs due to larger pumps and associated elecigeat. This is due to the higher
associated TDH from the longer pumping distanceweéier, the costs for the pump
station structures and mechanical piping wouldibelar. Cost estimate breakdowns for
Alt. 1B and 2B stations were assumed to be the sasmihose previously presented for

Alt. 1A and 2A respectively.
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83 ALTERNATIVE4

831 ALIGNMENT

For Alternative 4, all flows from the West Rehobdistrict and future Goslee Creek
District would be treated at the WNRWEF. All excdissvs that could not be disposed of
at the WNRWF would be disposed of through a conbi@&y/County ocean outfall.

For this analysis, it is assumed that the forcennieom the Wolfe Neck Transfer PS
would manifold into the Rehoboth force main anddoaveyed by a common effluent

force main to the ocean outfall.

In chapter 5, two alignment options were reviewed the proposed force main from

Rehoboth to WNRWF, with alignment option #1 choasrthe recommended alternative.
This same alignment corridor would be recommendedHe alternative alignment from

WNRWF to Rehoboth. See Chapter 5 for alignmentifipsc

8.3.2 FORCE MAIN HYDRAULICS

To remain consistent with the cost analysis peréatrior other alternatives, the WNRWF
to Rehoboth FM was sized for year 2030 flows. thar WNWRF, the projected 2020
maximum month flow is 4.4 mgd (based on 150 gpd/EDSimilar to other alternatives,
it was assumed that 2.3 mgd would be disposed tiea WNRWF and the rate to be
pumped by the Wolfe Neck Transfer Pump Station568% of the excess maximum
month or 1.5*(4.4 mgd-2.3 mgd) = 3.2 mgrhis 2030 flowrate would require a 16-inch
FM from the WNTPS to the Rehoboth effluent forcammaanifold.

All ocean outfall alternatives presented by Rehbbwere based on buildout flows of 3.4
mgd for maximum month and 10.2 mgd at an instamasi@eak. For these flows, a 24-
inch effluent force main and ocean outfall was mnes®nded in the Rehoboth Beach

Alternative Discharge Evaluation. For the combii@&ty/County ocean outfall, all flows
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were also analyzed on a buildout basis. The buildesign for the WNRWF has been
projected at 7.2 mgd based on 150 gpd/EDU. Assyr@iB mgd is disposed of at the
WNRWEF, the peak County contribution to the outfallould be (7.2 mgd-2.3
mgd)*1.5=7.4 mgd The combined City/County flow through the effitdorce main and
outfall would be_17.6 mgdBased on this design rate, the effluent forcennaaid ocean

outfall would need to be 36-inches at a designaigl@f approximately 4 ft/s.

If Alternative 4 is implemented, considering theperse of installing the ocean outfall
and the amount of potential growth within the WNRW#&#vice area, the impacts of using
a higher flowrate may need to be reviewed. For glajrat a future flow contribution of

225 gpd/EDU, the maximum month average daily flomréases to 10.8 mgd. This
would increase the County contribution to the effitforce main and outfall to (10.8 mgd

-2.3 mgd)*1.5=12.8 mgdnd the total flow to the outfall to 23 mgdt this flowrate, the

design flowrate through a 36-inch outfall would Bdt/s or through a 42-inch outfall
would be almost 4 ft/s. Using a 42-inch would bestrampnservative, but could also cause
issues due to low initial velocities. If Alternagiv4 is implemented, a more detailed
evaluation would be required to determine the fiefluent force main/outfall size.
Regardless, for this study, the more conservat«ndh was assumed. Figure 8.3.1

indicates this configuration.
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Fiqure 8.3.1
Combined Ocean Ouftfall
2030: 4.4 mgd £ > Ocean
Buildout: 7.2-10.8 mgd Outfall

Wolfe Neck
Service Area

Includes:

West Rehoboth
Goslee Creek
Northern WR Exp

Buildout
17.6-23 mgd peak

42-inch FM
(Buildout)

16-inch FM (2030)

Wolfe Neck
Year 2030 (Excess):

RBSTP Buildout:
2.1 mgd max. month AR o] e e

4.6 mgd max. month:

3.2 mgd peak s 10.2 peak

L=

£ 3
Wolfe Neck ez Includes:
o T 3 City of Rehoboth
Buildout (Excess): NS Henlopen Acres
4.9-8.5 MGD max. month (Excess) Reweyjeeech
7.4-12.8 mgd peak City of

Rehoboth

8.3.3 FORCE MAIN HYDRAULICS

From the previous Figure 8.3.1, the WNTPS would puwmainst losses from its own 16-
inch FM as well the competing heads from the Reblohmump station through the
effluent force main and ocean outfall. It was assdrthat the effluent force main and
ocean outfall is non —PVC (i.e. DIP or concreteamsec steel). Preliminary hydraulic
calculations were performed based on this configuraand assuming a static head of 10-
feet going from the IBRWF to the ocean outfall. r Fbe 3.2 mgd peak design flow,
pumping heads would vary from 70 to 85-feet depamdin the size of the effluent force
main and outfall (i.e. 36 or 42 inches). This wotgduire the installation of three 50-70

HP pumps.

834 COST ESTIMATES

Cost estimate breakdowns for the force main aligrinage provided in Appendix E.

Based on this, the estimated total project costiferl6-inch is $2.3M. Based on previous
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County pump stations of this size, the Alternadv&Volfe Neck Transfer Pump Station

costs have been estimated at approximately $2.3M.

Cost breakdowns for the effluent force main anda&dc@utfall for both Alternatives 3
and 4 are outlined in Table 8.3.4-1. Alternativedts are from the Rehoboth Beach
Alternative Discharge Evaluation. Costs for Alttine 4 were developed based on an
upsizing of the effluent force main and ocean duffam 24-inches to 42-inches. The
upsizing costs for 12,100 I.f. of effluent forceimaere based on recent bids from other
projects. The upsizing cost for the Ocean Outfalé assumed to be $300/I.f. to primarily

account for increased material costs.

Table8.3.4-1 WNRWF to PWWP Force Main Cost Summary

Component Alt. 3 Alt. 4
Effluent Force Main $2,560,000 $6,160,000
Effluent FM Contingency (10%) $256,000 $616,000
Effluent FM Subtotal $2,816,000 $6,776,000
Outfall $14,800,000 $16,600,000
Outfall Contingency (15%) $2,220,000 $2,490,000
Outfall Subtotal $17,020,000 $19,090,000
Outfall permitting (5% of outfall subtotal) $850,000 $950,000
Engineering/Admin (22% of Effluent FM

and Outfall Subtotal) $4,360,000 $5,690,000
Project Total $25,050,000 $32,510,000
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9. INLAND BAYSREGIONAL WASTEWATER FACILITY IMPACTS

9.1 INTRODUCTION

The Inland Bays Regional Wastewater Facility (IBRW$ a partially aerated lagoon
treatment facility with effluent spray irrigationit currently serves the Long Neck SSD
(LNSSD) and the Oak Orchard SSD (OOSSD). Sussaxi@ohas recently started
designing the facility upgrade and expansion necgs® accommodate the growth in
these districts and the planned Angola Neck SSDS8N), the Oak Orchard Expasnion
Area #1 (OOEA#1), as well as future anticipatedvflfom the Herring Creek SSD
(HCSSD).

The expansion is designed to be completed in thinases, the timing of which depends
on the growth of its service districts and the 8otluchosen for RBSTP and WNWRF.
To comply with the recent Inland Bays TMDL requirems and to ensure total nitrogen
loading does not limit spray field capacity befdrgdraulic loading rates do, process
improvements at the IBRWF are planned. The exstieatment lagoons will be

converted into phased aeration lagoons, followedsbgondary clarifiers using an

activated sludge process. This is expected toceeddfluent TN concentrations to 10
mg/L or below. This reduction will allow the IBRWB load the irrigation fields to their

hydraulic limit without exceeding either the pen®dt nitrogen loading rate of 250 Ibs/
ac/yr or the Inland Bays TMDL percolate requiremeht.0 mg/L or less as an annual

average.

To remain in compliance with its effluent spraygation limits, the IBRWF has acquired
over 2,000 acres of agricultural land for effludigposal; over 700 acres of this land will
be used to accommodate the facility’s short terrpaesion. The additional property
acquired is expected to bring the total short teffluent disposal capacity to 5.2 mgd
using spray irrigation. A detailed hydrogeologisall survey has not been completed on

the long term expansion lands, but preliminary issidestimate that it provides
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approximately 7.8 mgd of effluent disposal capacisyng spray irrigation. Combined
with the short term storage capacity, the propertyned by the County at the IBRWF
provides an estimated spray irrigation disposalacap of approximately 13.0 mgd.
Additional capacity could be obtained with the gwase of additional property for spray

irrigation or the use of alternative disposal mefthat this site.

Table 9.1-1 summarizes the phased expansion appraad lists the total effluent

disposal capacity for each.

Table9.2-2: IBRWF Expansion Phases and Disposal Capacity

Design Phase | Added Disposal Acreage per Phase | Total Disposal Capacity (mgd)
Current 206 1.5
Phase 1 150 2.1
Phase 2 203 3.7
Phase 3A 190 5.2
Phase 3B To be determiri8d 6.0

Note:
1. A detailed hydrogeolocial soil survey will bempleted prior to determining the area required
for
additional effluent disposal capacity.

Please reference the Inland Bays PER for a detaiigdianation on the upgrade and
expansion. The possibility of wastewater from &ddal service areas being sent to
IBRWF will affect the expansion schedule, but g treatment design. The possible
alternatives for the NCPA discussed in this repoliteach impact the IBRWF uniquely.

The scenarios discussed in this chapter are pexbdrdm the least impact to the most

impact on the IBRWF expansion schedule.

A. Either Alternatives 1B, 2B, or 4 is chosen. RBSaml WNRWF create a
separate solution that does not involve IBRWF. seheolutions could be
either ocean outfall or an off-site PWTP. IBRWHIwkpand according to its

original schedule.
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B. Alternative 3 is chosen. RBSTP devises a sepaatdion independent of
WNRWEF or IBWRF. WNWRF would send all raw wastewate excess of
1.8 mgd on an annual basis (2.3 mgd on a maximumthrazasis) to IBWRF
for treatment and disposal. This is based on tiayais that using existing
facultative aerated lagoon treatment system, tfieeat disposal capacity at

the WNRWF will be nitrogen limited at 1.8 mgd onamual average basis.

C. Alternative 1A is chosen. The RBWWPS and WNRWF SS@ll send all
raw wastewater flow greater than 1.8 mgd on an anbasis (2.3 mgd on a
maximum month basis) to IBRWF for treatment an¢gossl. The IBRWF
will receive an increased raw wastewater flow beeathe RBWWPS raw
wastewater is included in the flow to WNRWF.

D. Alternative 2A is chosen. All raw wastewater flgneater than 0.8 mgd from
the WNRWF SSDs will be sent to Inland Bays for tmeent and disposal.

9.2 SCENARIOA

Scenario A entails RBSTP and WNRWF choosing a soluhat does not involve the
IBRWF. To accomplish this, RBSTP and WNRWF wikdly choose to dispose of
treated effluent either by discharging it to an aceutfall (Alt. 4), or off-site spray
irrigation (Alt. 1B or 2B). Regardless of the disal mechanism, the timeline for the
expansion of the IBRWF will be based on the wastewflow projections from the
districts currently served or planned for servicg this facility (ANSSD, HCSSD,
LNSSD, OOSSD).

The current maximum month flow received at the IBRW 0.7 mgd (July 2005). With

the continued growth of the LNSSD and OOSSD andatidition of the ANSSD and

HCSSD, the IBRWF service area influent flows wiltiease substantially in the future.
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Based on 150 gpd/ EDU for all existing and futui@ls, projected 2030 flow rates are

summarized in Table 9.2-1.

Table9.2-1: Projected 2030 Flowsfor IBRWF Contributing Entities

Service | Max Month ADF | Summer ADF | Winter ADF | Annual ADF
Districts (mgd)" (mgd)® (mgd)® (mgd)®
LNSSD 1.8 1.7 11 14
OOSSD 0.48 0.45 0.28 0.36
ANSSD 0.50 0.47 0.30 0.37
HCSSD 0.09 0.08 0.05 0.06
Total 2.90 2.7 1.7 2.1
Notes:
1. Max month ADF based on growth projecting usib@ fypd/ EDU for existing and future
connections.
2. Summer ADF determined by applying observed IBRWIE:1 max month ADF to
summer ADF ratio to projected max month ADF.
3. Winter ADF determined by applying observed IBRWI6:1 summer ADF to winter
ADF ratio to projected summer ADF.
4, Annual ADF determined by applying observed IBRWE max month ADF to annual

ADF ratio to projected max month ADF.

The ultimate projected wastewater flow to the IBRWeer this scenario is 6.3 mgd on a
maximum monthly basis.

Figure 9.2-1 shows the projected IBRWF flows ve thisposal capacities for each

expansion phase.
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Figure 9.2-1: Scenario A IBRWF Projected Flows and Expansion Timeline

The Phase 1 expansion has recently entered thgndgksase and will be completed in
time to accommodate the increased flows througly 2@%s indicated on Figure 9.2-1 the
Phase 2 expansion will be sufficient to treat th@geted influent flows through 2045.
The ultimate build out flow of 6.3 mgd (not showmil require additional treatment and
disposal capacity at the IBRWF.

9.3 SCENARIOB

In Scenario B, the RBSTP will not transfer any wasiter or treated effluent to either
the WNRWEF or the IBRWF. If this is chosen, the REBPSwill likely discharge its treated
effluent via an ocean outfall (Alt. 3). The WNRWHII continue to treat all incoming
wastewater and dispose of it using spray irrigatiotil the annual average daily flow
exceeds 1.8 mgd. At this flowrate, the WNRWF mtign fields will become nitrogen
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limited and the remaining wastewater will be senthte IBRWF for treatment. Table

9.3-1 shows the contributing entities and theioasged flows to the IBRWF.

Table9.3-1: Scenario B 2030 Projected Influent Flowratesto IBRWF

: L Max Month ADF | Summer ADF Winter ADF | Annual ADF
Service Districts 1 2 3 4
(mgd)® (mgd)® (mgd)® (mgd)®
LNSSD 1.8 1.7 1.08 14
OOSSD 0.48 0.45 0.28 0.36
ANSSD 0.50 0.47 0.30 0.37
HCSSD 0.09 0.08 0.05 0.06
WNRWF? 2.1 1.9 1.5 1.7
Total 5.0 4.7 3.2 3.8
Notes:
1. Max month ADF based on growth projection usia® fpd/ EDU for existing and future
connections.
2. IBRWF summer ADF determined by applying obserlB@WF 1.1:1 max month ADF to
summer ADF ratio to projected max month ADF.
3. IBRWF winter ADF determined by applying observiBRWF 1.6:1 summer ADF to
winter ADF ratio to projected summer ADF.
4. IBRWF annual ADF determined by applying obsenBBWF 1.4:1 max month ADF to
annual ADF ratio to projected max month ADF.
5. WNRWEF flows are determined using observed seddtow ratios (Table 3.2-3)

The ultimate projected wastewater flow to the IBRWeer this scenario is 11.2 mgd on

a maximum monthly basis.

Using growth projections, the entire expansion lineewill be accelerated. WNRWF
will start sending raw wastewater to IBRWF as sasra transfer pumping station and
forcemain can be constructed (likely 2012). Bollage 1 and Phase 2 expansions will
need to be completed by that time. The Phase daresion will be required by 2022,
with Phase 3B after 2035. If IBRWF accepts flowonfr WNWRF an additional
expansion, Phase 4, will also be required. To mocodate the ultimate build out
flowrate of 11.2 mgd, an extensive upgrade or neatient facility will be required in

the future. Figure 9.3-1 shows the expansion tmadbr scenario B.
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Figure 9.3-1: Scenario B IBRWF Projected Flows and Expansion Timeline

Due to the short interval in between when Phasasdl2 are required, there may be cost
savings associated with immediately beginning theigh on Phase 2 so construction of
the expansions can be simultaneous or continuddefore the Phase 3 expansion is
required soil investigations and hydrogeologicaldsts on the Cordrey parcel will need

to be performed. If this scenario is chosen, iy i@ more cost effective to build a new

treatment facility to accommodate the ultimate ¢hwolit wastewater flows, rather than

expanding the IBRWF further.

94  SCENARIOC

In Scenario C, Alternative 1A is chosen to mana@SRP and WNWRF wastewater.
The RBSTP will shut down and the RBWWPS will be sioacted to send raw
wastewater to WNWRF. For the Wolfe Neck TransfemP Station, this option is very

similar as Scenario B. At an annual average ofmig8 (2.3 mgd during the maximum
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month), the WNRWF will become nitrogen limited aanaly additional wastewater will be

transferred to the IBRWF.

associated flows to the IBRWF.

Table 9.4-1 shows thetrdouting entities and their

Table9.4-1: Scenario C 2030 Projected Influent Flowratesto IBRWF

Service Digtricts Max Month ADF | Summer ADF | Winter ADF | Annual ADF
1 2 3 4
(mgd)® (mgd)® | (mgd)® | (mgd)®
LNSSD 1.8 1.7 1.08 14
OO0SSD 0.48 0.45 0.28 0.36
ANSSD 0.50 0.47 0.30 0.37
HCSSD 0.09 0.08 0.05 0.06
WNRWF>® 4.6 4.3 2.4 3.1
Total 7.5 7.0 4.1 5.2
Notes:
1. Max month ADF based on growth projection usib@ fypd/ EDU for existing and future
connections.
2. Summer ADF determined by applying observed IBRWE:1 max month ADF to
summer ADF ratio to projected max month ADF.
3. Winter ADF determined by applying observed IBRWI®B:1 summer ADF to winter
ADF ratio to projected summer ADF.
4, Annual ADF determined by applying observed IBRWE:1 max month ADF to annual
ADF ratio to projected max month ADF.
5. WNRWEF flows are determined using observed seddtmw ratios (Table 3.2-3).
6. WNRWEF includes the projected 2030 flows from REBWWPS.

The ultimate projected wastewater flow to the IBRWeler this scenario is 14.6 mgd on

a maximum month basis.

Because the RBSTP is contributing raw wastewaténddVNRWF, more flows relative
to Scenario B will have to be transferred to thRVBF. To comply with their permit, the
IBRWF will need to construct expansion Phases 1 arak soon as possible (likely
2012). Assuming RBSTP start sending raw wastewates WNRWF in 2014, the total
incoming IBRWF flow is 4.1 mgd; expansion PhaseilB meed to be completed by that
time. To accommodate the projected 2030 influéoiv frate of 7.5 mgd, a fourth
expansion phase will be required. Similarly to rt&s@ B, the County may want to
explore a new treatment facility to accommodate dltenate build out wastewater
flowrate of 14.6 mgd. Figure 9.4-1 displays whée tBRWF flows will exceed the

disposal capacities for each expansion phase.
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Figure 9.4-1. Scenario C IBRWF Projected Flows and Expansion Timeline

This timeline assumes that the RBSTP will stardgenraw wastewater to WBRWEF in
2014. If RBSTP starts transferring war wastewatesr to 2014, the IBRWF will need
to expand sooner. This situation would most likeiigtate simultaneous construction of
multiple expansion phases. Under this scenar®uttimate projected wastewater flow

to the IBRWF cannot be accommodated by spray tragaat the existing site.

95 SCENARIOD

Alternative 2A is chosen for Scenario D. In thiesario the RBSTP will continue
treating wastewater and will send the treated effludirectly into the WNRWF effluent

storage lagoon to be discharged via spray irrigatidhe other WNRWF contributing

entities (GC, WRESSD, etc) and WRESSD contributiongl be Ilimited to
A Regional Planning Report to Assess a Joint SuSsemty/City of Rehoboth Land Application Projed@RAFT Chapter 9
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approximately 0.8 mgd year round, and all excess fVill be transferred to IBRWF for
treatment and disposal. Table 9.5-1 shows theriboting entities and their associated

flows to IBRWF.

Table9.4-1: Scenario D 2030 Projected Influent Flowratesto IBRWF

Service Max Month ADF | Summer ADF | Winter ADF | Annual ADF
Districts (mgd)® (mgd)®@ (mgd)® (mgd)™
LNSSD 1.8 1.7 1.08 14
O0SSD 0.48 0.45 0.28 0.36
ANSSD 0.50 0.47 0.30 0.37
HCSSD 0.09 0.08 0.05 0.06
WNRWF® 3.6 3.4 2.3 2.7
Total 6.5 6.1 4.0 4.8
Notes:
1. Max month ADF based on growth projecting usig® Ypd/ EDU for existing EDUs and
future connections.
2. Summer ADF determined by applying observed IBRIWE1 max month ADF to summer
ADF ratio to projected max month ADF.
3. Winter ADF determined by applying observed IBRWB:1 summer ADF to winter ADF
ratio to projected summer ADF.
4, Annual ADF determined by applying observed IBRWHE:1 max month ADF to annual
ADF ratio to projected max month ADF.
5. WNRWEF flows are determined using observed seddtmw ratios (Table 3.2-3).

The ultimate projected wastewater flow to the IBRWeler this scenario is 15.9 mgd on

a maximum month basis.

This scenario sends the second most wastewaterBRONVF; scenario C sends
approximately 1 more. WNRWF would start sendingteeater in excess of 1.8 mgd on
an annual average basis (2.3 mgd during the maximamh) to the IBRWF once the
transfer pump station and force main are constdjessumed to be 2012; both Phases 1
and 2 will be required by that time. The will RBSbegin sending treated effluent to the
WNRWEF for disposal by 2014. At this time, the WNRV@nly continue to treat and
discharge 0.8 mgd, all excess wastewater will Io¢ telnland Bays. This will increase
the total wastewater influent at IBRWF to 4.1 mgetjuiring the Phase 3 upgrade to be
completed by this time. Depending on the schefituléhe RBSTP to stop discharging to

the Lewes-Rehoboth Canal, this timeline could bgh@r accelerated. Given the
A Regional Planning Report to Assess a Joint SuSsemty/City of Rehoboth Land Application Projed@RAFT Chapter 9
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schedule proximity of the necessary expansions.esoost savings could be gained by
designing and constructing multiple phases simatiasly. Under this scenario, the total
influent to the IBRWF is 6.5 mgd in 2030, which Miéquire an additional expansion.
Additional treatment and disposal capacity willrequired to treat the ultimate build out
projected influent flowrate of 15.9 mgd. Figur®-4Q. illustrates this expansion timeline

with the associated flows.

10.0
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Figure 9.5-1: Scenario D IBRWF Projected Flows and Expansion Timeline

Under this scenario, the ultimate projected wastewHow to the IBRWF cannot be

accommodated by spray irrigation at the existing si
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96 PLANNED IMPROVEMENTSFOR THE INLAND BAYSRWF

As described in Section 9.1 the County is begintinegdesign of upgrading and
expanding the IBRWF. The planned improvementsHertreatment facility will enable
the IBRWF to achieve biological nutrient removatiancrease its treatment and disposal
capacity. Please reference the Inland Bays PER@we detailed information about the

improvements planned for the facility.

To enable the facility to handle increased influgmivs, the headworks will be expanded
to add an additional mechanical screen as paadf expansion phase. A grit removal

system will be installed as part of the Phase Zesion.

To achieve biological nutrient removal, each phafsexpansion will convert one existing
partially aerated treatment lagoon into two phasedtion treatment lagoons. Circular
clarifiers will be constructed (two in Phase 1, @aeh in Phases 2 and 3) to separate the
activated sludge from the wastewater. Clarifietlent will be disinfected via

chlorination in a new chlorine contact tank. Treated wastewater will enter effluent

lagoons to be stored until it can be dischargedpray irrigation.

Phase 2 expansion will include solids handlinglitaes capable of achieving Class A
biosolids. Waste sludge will be pumped to hajdagoons to achieve preliminary
thickening. Thickened sludge will subsequentlyengd dewatering (likely by a belt
filter press) and lime pasteurization. The tredtiedolids will be dried and stored as

cake to be distributed to regional farmers.

Auxiliary improvements will also be constructedresessary. This includes structures
such as the distribution boxes for the raw influemd clarifiers, chemical storage, sludge

pumping stations, and an improved electrical adgss control infrastructure.

Inland Bays Upgrade and Expansion Preliminary Cost Estimates
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This section discusses the methodology and prestrds capital costs for the
recommended improvements for Phase 1 through 3neip#s. All dollar amounts are

presented in year 2009 dollars.

Several different sources of information were cdtieslito develop the capital cost
estimations. Where recent contractor bids or vempdoposals are available for similar
projects, they have been used. If neither cordraids nor proposals are available,
guantity takeoffs were computed based on the cdunakmlesigns described in this
chapter and the Inland Bays PER.

Costs described in this section are based on ctradegesign. As such, a level of detail
appropriate to such a design was considered dthiangdevelopment of costs. Conceptual
design does not provide the resolution needed tmntification of all construction
materials. In recognition of this fact, percenggé construction cost have been applied
to such items as piping, electrical, and site wollhe percentages used for these items

are summarized below:

* A 10% contingency was included with all constructemsts.
* Yard Piping: 9% of subtotal.
» Electrical: 20% of subtotal.

* Planning, Engineering, and Administrative Service&% of subtotal.

In addition to the percentages listed above, séwher assumptions had to be made
regarding the construction of the facilities. Magssumptions made during this process

are bulleted below:

» Distribution boxes for unit processes would be tamsed during Phase 2 for the
Phase 3B design flows to simplify future constroicti

» Solids handling facilities will be built in Phasead sized to accommodate Phase
3B

A Regional Planning Report to Assess a Joint SuSsemty/City of Rehoboth Land Application Projed@RAFT Chapter 9
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flows.

* The grit removal system will be built in Phase 2hé&mdle Phase 3B flows.

* A new building would be constructed during Phaserthe sodium hypochlorite

disinfection system and would include space prowisifor future bulk storage

tanks and chemical feed systems.

* It was assumed piles would not be required undacrete structures, based on

our experience with other facilities constructedhe area.

Phase 3B specific costs were not developed becagst of the required process
expansions are included in previous phases. Tikanet sufficient site information for

Phase 3B to develop detailed costs for effluemagimand disposal.

Tables 9.6-1 through 9.6-3 summarize the coststhier I BRWF Phase 1 through 3

expansions, respectively.

Table9.6-1: Cost Summary for Phase 1 Expansion

DESCRIPTION ESTIMATED CosT
Screening $540,000
Biolac Treatment System (Convert Treatment Lagoon1Nl $1,800,000
Secondary Clarifiers $1,650,000
RAS/ WAS Pump Station $370,000
Chlorine Contact Tank $270,000
Chemical Feed System $570,000
New Storage Lagoon $1,700,000
Irrigation Pumping Station $1,070,000
Subtotal $8,000,000
General Site Work @ 3% of Subtotal $240,000
Yard Piping @ 9% of Subtotal $720,000
Electrical/Controls @ 20% of Subtotal $1,600,000
Startup/Testing @ 2% of Subtotal $160,000
Parcels #12 and # 19 Spray Field Development $9660,0
Subtotal $11,300,000
Construction Contingencies @ 10% of Subtotal $1,100,000
Total Construction Cost (Year 2009 Dollars) $12,400,000
Project Costs @ 22% of Construction Cost $2,700,000
Total Project Costs (Year 2009 Dollars) $15,100,000
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Table 9.6-2: Cost Summary for Phase 2 Expansion

DESCRIPTION EsTIMATED CosT
Screening $540,000
Grit Removal $880,000
Influent Dist Box $370,000
Biolac Treatment System (Convert Treatment Laggon 2 $1,800,000
Secondary Clarifier Distribution Box $370,000
Secondary Clarifiers $1,070,000
RAS/ WAS Pump Station $370,000
Chlorine Contact Tank $400,000
New Storage Lagoon $2,610,000
Irrigation Pumping Station $870,000
Solids Handling System $3,920,000
Waste Sludge Holding Lagoon (Convert Lagoon 3) $600
Cake Storage Building $370,000
Administration Building Expansion $740,000
Subtotal $15,000,000
General Site Work @ 3% of Subtotal $450,000
Yard Piping @ 9% of Subtotal $1,350,000
Electrical/Controls @ 20% of Subtotal $3,000,000
Startup/Testing @ 2% of Subtotal $300,000
FM to Spray Field #10 $195,000
Parcel # 10 Spray Field Development IBRWF
Subtotal $20,300,000
Construction Contingencies @ 10% of Subtotal $2,000,000
Total Construction Cost (Year 2009 Dollars) $22,300,000
Project Costs @ 22% of Construction Cost $4,900,00(
Total Project Costs (Year 2009 Dollars) $27,200,000

Note:

1. Budgetary cost allocation provided by SussexrBou Conceptual design of these

components has not been completed
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Table 9.6-3: Cost Summary for Phase 3A

Expansion

DESCRIPTION ESTIMATED COST
Screening $540,000
Biolac Treatment System (Convert WAS Lagoon) $1,200
Secondary Clarifiers $1,070,000
Chlorine Contact Tank $290,000
New Storage Lagoon $2,300,000
Irrigation Pumping Station $1,170,000
Waste Sludge Holding Lagoons $1,540,000
Subtotal $8,100,000
General Site Work @ 3% of Subtot $240,000
Yard Piping @ 9% of Subtotz $730,000
Electrical/Controls @ 20% of Subtot $1,620,000
Startup/Testing @ 2% of Subtof $160,000
Cordrey Parcel Spray Field Development  $1,840,000
Subtotal $12,700,000
Construction Contingencies @ 10% of Subt $1,300,000
Total Construction Cost (Year 2009 Dollars) $14,000,000
Project Costs @ 22% of Construction Cpst $3,100,000
Total Project Costs (Year 2009 Dollars) $17,100,000
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10. SUSSEX COUNTY/REHOBOTH BEACH COST SHARING MODEL

This chapter will present the cost sharing modektigped between the City of Rehoboth
and Sussex County for the six identified treatrmeerd disposal alternatives. This cost
model was developed to estimate the financial ioapilons of each of these alternatives
to Sussex County and the City of Rehoboth Beaclow lschematics and associated
descriptions for each of the six alternatives (AW, 1B, 2A, 2B, 3, and 4) previously

discussed are provided. In addition, as discuseethe following sections, a7

alternative (Alternative 4B) has been added fot sbaring discussion purposes.

. Alternative 1A/1B: The RBSTP shuts down and sends all of its raw eveser
to the WNRWEF, which will treat as much wastewatsrpassible and send the
excess to another facility to be treated. The sxeeastewater will be treated by
the County owned and operated Inland Bays Regidredtewater Facility (Alt
1A) or a Private Wastewater Provider (PWWP) (Al).1B

2.5 MGD

Wolfe Neck | 4.4 MGD WNRWF Raw WW City of
Service Area e Rehoboth
Includes: Includes:
West Rehoboth City of Rehoboth
Goslee Creek Henlopen Acres
Northern WR Exp Dewey Beach

4.6 MGD

(Excess)

v

IBRWF 2.9MGD | Inland Bays
Capacity Required=

7.5 MGD Service Area

Includes:

Long Neck SSD
Oak Orchard SSD
OO Exp #1
Angola Neck SSD

Note: All flow rates refer to year 2030 Max Month treatment and disposal requirements.

Figure 10-1: Alternative 1A Flow Distribution Diagram
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Wolfe Neck City of
Service Area Rehoboth
Includes: Includes:

West Rehoboth City of Rehoboth

Goslee Creek

Henlopen Acres
Northern WR Exp

Dewey Beach

4.6 MGD

Private WW (Excess)

Provider

apacity Requireds,
4.6 MGD

a

IBRWF

Capacity Required=
2.9 MGD

2.9 MGD | Inland Bays
Service Area

Includes:

Long Neck SSD
Oak Orchard SSD
OO Exp #1
Angola Neck SSD

Note: All flow rates refer to year 2030 Max Month treatment and disposal requirements.
Figure 10.1-2: Alternative 1B Flow Distribution Diagram
* Alternative 2A/2B: The RBSTP remains in service and sends its tlesfftuent
to the WNRWEF for disposal via spray irrigation. réduced amount of WNRWF
influent wastewater from its service area will gooe to be treated at that facility,

with all excess being sent to either to the Inl&wmys Regional Wastewater
Facility (Alt 2A) or a PWWP (Alt 2B).
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WNRWF

Capacity Available= 5
Wolfe Neck | 4-4 MGD 3.1 MGD 2.5 MGD City of
Service Area Storage Available for Treated Rehoboth
Max Month= 0.2 MGD
Includes: on ww Includes:
West Rehoboth City of Rehoboth
Goslee Creek Henlopen Acres
Northern WR Exp Dewey Beach
3.6 MGD
(Excess)
A\ 4
IBRWF 2.9 MGD | Inland Bays
Capacity Required= P
oo Service Area
Includes:

Long Neck SSD
Oak Orchard SSD
00 Exp #1
Angola Neck SSD

Note: All flow rates refer to year 2030 Max Month treatment and disposal requirements.

Figure 10.1-3: Alternative 2A Flow Distribution Diagram

WNRWF

Wolfe Neck

4.4 MGD Capacity Available= 2.5 MGD

Service Area

Includes:

West Rehoboth
Goslee Creek
Northern WR Exp

Private WW
Provider

apacity Requireds;
3.6 MGD

3.1 MGD City of
Storage Available for Treated Rehoboth
Max Month= 0.2 MGD WW Je——
City of Rehoboth
Henlopen Acres
Dewey Beach
3.6 MGD
P (Excess)
IBRWF 2.9 MGD | Inland Bays

Capacity Required=
2.9 MGD

Service Area

Includes:

Long Neck SSD
Oak Orchard SSD
OO0 Exp #1
Angola Neck SSD

Note: All flow rates refer to year 2030 Max Month treatment and disposal requirements.

Figure 10.1-4: Alternative 2B Flow Distribution Diagram

Alternative 3: The RBSTP remains in service and dischargesetlesifluent via

an ocean outfall. In this scenario, the County eohtinue treating and disposing

wastewater via land application at its existingilitees. The WNRWF will
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remain in service and continue treating and disgpgiastewater from its service
area. Any excess flow to the WNRWF above the aapat the facility will be
sent to the IBRWF for treatment and disposal.

WNRWF
Wolfe Neck 4.4 MGD Capacity Available=

3.1 MGD

Service Area
Includes:
West Rehoboth

Goslee Creek
Northern WR Exp

2.1 MGD
(Excess)

\ 4

IBRWF '\, _ 2.9 MGD | Inland Bays

Capacity Required= /" .
6.5 MGD Service Area

Includes:

Long Neck SSD
Oak Orchard SSD
OO Exp #1
Angola Neck SSD

Note: All flow rates refer to year 2030 Max Month treatment and disposal requirements.

Figure 10.1-5: Alternative 3 Flow Distribution Diagram

» Alternative 4: The RBSTP remains in service and dischargesetlegitfluent via
an ocean outfall. The County continues to treatieveater via land application at
the WNRWF. The WNRWF will expand and upgrade itsatment capacity.
Treated wastewater that exceeds the WNRWF dispagelcity will be pumped
to the Rehoboth ocean outfall for disposal.
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Wolfe Neck 44 MG:D W_NRV\_IF City of
Service Area S e Rehoboth
Includes: Includes:
Vr\‘l(t:elsjt Iisehoboth 2.5 MGD Cr‘i(t:yuof;ehoboth
Goslee Creek (Treated WW) Henlopen Acres
Northern WR Exp v Dewey Beach
21 MGD | 48mcD
(Excess) v
Ocean
Outfall

IBRWF

2.9 MGD | Inland Bays
Capacity Required=
5 MGD

Service Area

Includes:

Long Neck SSD
Oak Orchard SSD
OO0 Exp #1
Angola Neck SSD

Note: All flow rates refer to year 2030 Max Month treatment and disposal requirements.

Figure 10.1-6: Alternative 4 Flow Distribution Diagram

* Alternative 4B: Alternative 4B is the same treatment and dispasalcept as
Alternative 4, with the exception of what flows awsed for the cost sharing
analysis. All other alternatives use the maximuranth 2030 year flows.

Alternative 4B uses buildouhaximum month flows.
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City of

Service Area - |\ Rehoboth
Includes: Includes:
West Rehoboth 3.4 MGD City of Rehoboth
Goslee Creek (Treated WW) Henlopen Acres
Northern WR Exp ¥ Dewey Beach
4.9 MGD 8.3 MGD
(Excess) 3
Ocean
Outfall

IBRWF

Capacity Required=
6.3 MGD

6.3 MGD | Inland Bays
Service Area

Includes:

Long Neck SSD
Oak Orchard SSD
OO0 Exp #1
Angola Neck SSD

Note: All flow rates refer to year Buildout Max Month treatment and disposal requirements.

Figure 10.1-7: Alternative 4B Flow Distribution Diagram

10.1 ANNUAL USERSCOSTS

Total annual user costs for each alternative weeduated based on anticipated initial
capital costs, the associated project costs andingamcies, contract service costs
associated with the private provider option andltimg term operation and maintenance

costs. All of these components are discussedkifialfowing sections.

10.1.1 CAPITAL COSTS

Each of the seven alternatives has specific requimsnveyance and treatment/disposal
components. Capital costs associated with eatheske components were discussed in

the previous chapters as follows:

» Chapter 5: Rehoboth to WNRWF Conveyance Costs
o Chapter 7: WNRWF Upgrades Costs
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* Chapter 8: WNRWF to IBRWF/PWWP Conveyance Costs
* Chapter 9: IBRWF Upgrades

The following Table 10.1.1-1 summarizes the capitat components used for the cost

sharing analysis.

Table 10.1.1-1: Summary of Capital Cost Componentsfor Cost Sharing Analysis

ltem # Description Chapter Discussed

1 RBSTP Pumping Station 5
2A Force Main from RBSTP to WNRWF (Option #1) 5
2B Force Main from WNRWF to Rehoboth (Option #1) 8
3A Rehoboth Treatment Upgrades NA &
3B Rehoboth FM to Ocean Outfall NA @
3C Rehoboth Ocean Outfall NA @
4 WNRWEF Upgrades 7

5 WNRWF Headworks Upgrades 7

6 WNRWEF to IBRWF/PSP P.S. 8

7 Force Main to IBRWF (Option #3) 8

8 IBRWF Phase 2 Upgrades 9

9 IBRWF Phase 3 Upgrades 9
10 IBRWF Phase 4 Upgrades 9
11A Force Main to Cave Neck Road 8
11B Force Main from Cave Road to PWWP 8

Notes:
(1) From 2009 Rehoboth Beach Alternative Discharge Eatadn

As described in Chapters 5 and 8, for several ef dliernatives, there were several
alignment options reviewed. For the cost sharinglysis it was assumed that the
recommended alignment would be implemented. ltedhsated in parentheses, such as
for the Force Main to WNWRF (Option 1), are in mefgce to the alignment options

recommended in the other sections.

All costs for the IBRWF Phase 1 Expansion were wetl from this analysis. The Phase
1 expansion is currently in the design phase angrimmarily being implemented to
service customers in the existing IBRWF serviceaaed is therefore independent of this

cost sharing analysis.
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10.1.2 PROJECT COSTSAND CONTINGENCIES

Additional project costs and contingencies assediatith each alternative included the
items listed in Table 10.1.2-1

Table 10.1.2-1: Project Cost Componentsfor Cost Sharing Analysis

Item # Description
12 PWWP Treatment and Disposal
13 Land/Easements

10% Contingency (All Items Except
14A Ocean Outfall and RBSTP)

15% Contingency (Ocean Outfall and
14B RSTP Upgrade Only)

15 Engineering and Administration

16 Permitting (Ocean Outfall Only) (5%)

Costs for Item 12 were based on the Private Wastewrovider's Contract Proposal

received by the County in December 2008.

For Item 13, if either Alternative 1A and 2A waspglemented, the City of Rehoboth
Beach would be required to reimburse the Countyit®requivalent amount of land
required for disposal. This value has been estithateb11.25M for 450 acres of land at
$25,000 per acre. Easement costs and engineeristg tar the PWWP alternatives
(Alternatives 1B and 2B) were based on the Decerab68 PWWP proposal. There are
no land sharing costs associated with Alternatiy@&8&hoboth outfall) or Alternative 4

(combined ocean outfall).

As indicated in Table 10.1.2-1, a 10% contingen@swncluded for all capital costs

items, with the exception of Rehoboth items #3A &3€. As specified by the City of

Rehoboth, a 15% contingency was applied to theseitems per the Rehoboth Beach
Alternative Discharge Evaluation. The outfall peitimg costs were also in accordance
with the Rehoboth Beach Alternative Discharge Eataun.

A Regional Planning Report to Assess a Joint SuSsemty/City of Rehoboth Land Application Projed@RAFT Chapter 10
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Engineering and administration costs were allocae@2% of construction costs, with
the exception of the PWWP, which was based on tineate Wastewater Provider’s
Contract Proposal.

10.1.3 COST SHARE PERCENTAGES

Cost share percentages were calculated for eagbcpapst line item. In general, cost
percentages were calculated based on the 2030 miaximonth average daily flow
associated with each line item. As such, the CitRehoboth Beach will be responsible
for 100% of the RBSTP pumping station and the aasedt force main to the WNRWF-.
The cost for the WNRWEF transfer pumping statios,associated force main, and any
treatment/disposal costs will be split betweenGoenty and the City of Rehoboth Beach

on a 2030 maximum month flow rated basis unlesscbelow.

1. All costs for the WNRWF headworks upgrade are splita flow rated basis, with
the exception of Alternatives 2A and 2B (treateftlent alternatives). For these
alternatives, the treated effluent from Rehobotbnly disposed of and bypasses
the WNRWF headworks facility. Therefore, Rehobwthuld not share in any of
the headworks upgrades costs.

2. For treatment costs associated with Alternativesafhd 2A, the City of Rehoboth
is displacing disposal capacity at County faciitier County sewer customers
and would be responsible for the applicable co$tdremtment and disposal
capacity at the IBRWF. For example, in Alternativd, the County would
provide Rehoboth 2.5 mgd of treatment/disposal @apaPhase Il upgrades will
increase the IBRWF’s treatment and disposal capawm 2.0 mgd to 3.7 mgd
(max month). Phase Il upgrades will increasepia@t capacity from 3.7 mgd to
5.2 mgd. It was assumed that the City of Rehobathld be responsible for
100% of Phase Il upgrades, and 53% (or 0.8 mg&hake Il upgrades.

3. As discussed previously, for Alternative 4B, théldaut maximum month is used

to calculate flow splits associated with the Rehbbeffluent force main and
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ocean outfall. This changes the County/City flovitsjpom 46/54 for Alt 4 to
59/41 for Alt 4B.

Tables summarizing the resulting percentages ugedgllfseven alternatives (Alt. 1A, 1B,
2A, 2B, 3, 4, and 4B) are included in Appendix L.

10.1.4 OPERATION AND MAINTENANCE COSTS

Annual operation and maintenance costs were egdnfar each alternative. For all
$/gallon Sussex County annual costs, a value of M§G@ear was used as the average
annual flow for the current 2030 planning peridtbr all $/gallon PWWP annual costs, a
value of 730 mg/year was used. This is based annamum 2 mgd annual average
charge required by the PWWP. Table 10.1.4-1 sunm@seach of these components.

Table10.1.4-1: O& M Componentsfor Cost Sharing Analysis

Applicable

Item Cost/Year Alternatives
Rehoboth - Plant Operations $1,590,000 All
Rehoboth — Collection System $150,000 All
Sussex County WNRWF Pump Station Alt 1A, 1B
Maintenance $100,000
Sussex County Operations and Alt 1A
Maintenance —Treatment and Disposal $5.08/1,000| gal
Private Service Provider - Treatment and Alternative #1B,
Disposal® $6.84/1,000 gal| #1C
Sussex County Operations and Alternative #1B,
Maintenance- Conveyance Only to #1C
PWWP $1.21/1000 gal
Sussex County Operations and Alt 2A
Maintenance- Conveyance System
(Disposal Only)? $2.00/1,000 gal
Rehoboth - Pump Station, FM and Outfall  $150,000 t 3A% 4,4B

Notes:

(1) The agreement specifies an annual increase of 3edZPI, whichever is greater.
(2) Includes WNWRF PS maintenance.
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10.2 PROJECTED USER RATES

Based on the estimated capital costs, O&M costé cast share percentages, Rehoboth’s
anticipated user rates were calculated for eadheohlternatives. Rehoboth’s rates were
calculated assuming 56.3% of all plant operatioost and 92.5% of all collection
system costs were paid for by Rehoboth customérs.rémainder of costs (43.7% and
7.5% respectively) will be paid for by County custrs (i.e. Dewey Beach, Henlopen
Acres, and North Shore) that are served througlRgteboth system. These percentages
were estimated in the Rehoboth Beach Alternativeciiarge Evaluation based on flow
contributions from each entity. User rates werewated assuming a 20 year loan at a
4.4% interest rate, which was the financing optmrasented in the Rehoboth Beach

Alternative Discharge Evaluation.

Table 10.2-1 on the following page provides a summaf the resulting
County/Rehoboth Costs, as well as the anticipatelilbRoth User Rates. Backup tables

for all alternatives are provided in Appendix L.

An additional financing option to the one presentedhe Rehoboth Beach Alternative
Discharge Evaluation was also evaluated. Thisopssumes 1/3 of the loan is financed
for 20 years at a 4.4%, with the remaining 2/3h# oan financed for 40 years at 5%.
Table 10.2-2 provides a City of Rehoboth user amparison for the two financing

options.

A Regional Planning Report to Assess a Joint SuSsemty/City of Rehoboth Land Application Projed@RAFT Chapter 10

N:\13947-000\Engineering\Reports\Final\Chapter 46.d 10-11



Table 10.2-1: Impacts of Alternatives on City of Rehoboth User Rates

M@

Annual
Rehoboth |Annual Maintenance
Total Project| County Cost| Cost Share |Capital Cost - |Cost- Rehoboth
Alt. Description Cost ($ M) | Share ($ M) (S M) Rehoboth Rehoboth User Rates
Raw Wastewater Pumped to WNRWF with
#1A [Disposal at IBRWF $112 $44 $68| $2,900,000 $1,500,000 $1,160
Raw Wastewater Pumped to WNRWF with
#1B |Disposal at Private Service Provider $100 $50 $50| $2,100,000 $3,300,000 $1,430
Treated Effluent Pumped to WNRWF with
#2A [Disposal at IBRWF $103 $48 $54| $2,300,000 $1,500,000 $1,010
Treated Effluent Pumped to WNRWF with
#2B |Disposal at Private Service Provider $91 $54 $37| $1,600,000 $3,800,000 $1,420
Rehoboth Pumps to Ocean Outfall Alternative
#3 with County Pumping to IBRWF $94 $64 $30| $1,300,000 $1,100,000 $630
Rehoboth and County Pump to Common
Outfall with County Continuing to use IBRWF
#4 for Southern Service Area (2030 Max. Month) $87 $64 $23| $1,000,000 $1,100,000 $550
Rehoboth and County Pump to Common
Outfall with County Continuing to use IBRWF
for Southern Service Area (Buildout Max.
#4B [Month) $87 $68 $19 $800,000 $1,100,000 $500
Notes:

(1) All annual capital costs, maintenance costs, and users rates are based on 4.4% for 20 years.

(2) All total project costs, annual costs and user rates are rounded to the nearest $1M, $0.1M, and $10 respectively.
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Table 10.2-2 : Comparison of Financing Options

Rate/Year:
1/3 SRF @
Rate/Year: 4.4% for 20
(SRF 4.4% years & 2/3
for 20 RD @ 5% for

Alt. Description years) 40 years
Raw Wastewater Pumped to WNRWF with Disposal

#1A | at IBRWF $1,160 $1,040
Raw Wastewater Pumped to WNRWF with Disposal

#1B | at Private Service Provider $1,430 $1,340
Treated Effluent Pumped to WNRWF with Disposal at

#2A | IBRWF $1,010 $920
Treated Effluent Pumped to WNRWF with Disposal at

#2B | Private Service Provider $1,420 $1,360
Rehoboth Pumps to Ocean Outfall Alternative with

#3 County Pumping to IBRWF $630 $580

Rehoboth and County Pump to Common Outfall with
County Continuing to use IBRWF for Southern
#4 Service Area (Based on 2030 max. Month) $550 $510
Rehoboth and County Pump to Common Outfall with
County Continuing to use IBRWF for Southern
#4B | Service Area (Based on Buildout max. Month) $500 $470
Notes:
Q) Rates have been rounded to the nearest $10.

Table 10.2-3 provides a summary of the resultingaaot on County User Rates for

Alternatives 2, 3 and 4.

Table 10.2-3 : Impacts of Alternatives on County Rates

Dewey Beach Henlopen Acres City of Rehoboth
User Rates User Rates Beach User Rates
New
Existing New Existing New Existing Rate
Alternative Rate Rate (1) Rate Rate (1) Rate (2)
#2A $350 $770 $588 $1,460 $325 $1,010
#2B $350 $1,210 $588 $1,750 $325 $1,420
#3 $350 $540 $588 $1,030 $325 $630
#4 $350 3 $588 3 $325 $550
#4B $350 (3) $588 (3) $325 $550
Notes:
Q) New rates have been rounded to the nearest $1@rarthsed
on a 40 year loan at 5%,
(2) New rates have been rounded to the nearest $1@rarthsed
on a 20 year loan at 4.4%,
3) Not evaluated to date
A Regional Planning Report to Assess a Joint SuSsemty/City of Rehoboth Land Application Projed@RAFT Chapter 10
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10.3 CONCLUSIONS

Based on the analysis conducted for this studyfalh@ving observations are provided.

10.3.1 ALTERNATIVES 1A AND 2A (COUNTY SPRAY ALTERNATIVES)

If spray irrigation is chosen as the method of tirest and disposal by Rehoboth, it
appears that Alternative 2A (treated effluent) vadolok the most cost effective alternative.
The main advantage of Alternative 1A would be ttt City of Rehoboth could take

their existing treatment plant off-line; Howeveetlost treatment capacity would have to
be reconstructed elsewhere as a result. Altern2dévés less expensive from a user rate

standpoint.

10.3.2 ALTERNATIVES 1B AND 2B (PWWP ALTERNATIVEYS)

A public/private partnership with a PWWP (Alt 1B 2rB) does not appear to be cost
effective as compared to other alternatives fronser rate perspective. While the initial
capital costs are lower, the long term service @gent and O&M costs create user rates
that are significantly higher for Alt. 1A and 1B asmpared to all other alternatives.

Some additional unknowns with the PWWP include:

* Future cost increases. Per the draft proposaligeedvby Artesian, for 3 years
from the initial service date, the initial bulk eafi.e. $6.84/ 1,000 gallons) will be
adjusted for inflation at a variable rate. Thisiahle rate will be either 3% or the
% change in the consumer price index over the 8 tyee period, whichever is
greater. After this 3 year period, a cost of sanadjustment could be requested
from the Public Service Commission to further retereases. Neither inflation
nor potential cost increases have been accounted fiois analysis.

» Term of conditions. The term of conditions isy&ars.
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* Minimum flow rate: The draft proposal requires ammum annual flowrate of
2.0 mgd ( or 730 mgall/year). The projected 203Quahaverage flow rates for the
RBSTP and the WNRWF are 1.40 mgd and 2.15 mgd cé&sply, for a total
annual average of 3.55 mgd. The annual averagartemt and disposal capacity
used in this analysis for the WNRWF is 1.8 mgd. ughunless treatment and
disposal is reduced at the WNRWF, the annual aeeb&ing sent to the PWWP
in year 2030 would be 1.75 mgd (or 639 mgal/yead the County would never
reach, but would still be paying fees associatdtl thie minimum annual flowrate

throughout the current 2030 planning period.
10.3.3 ALTERNATIVES 3, AND 4/4B (OCEAN OUTFALL ALTERNATIVES)

For the City of Rehoboth, the most cost effectilternative appears to be the combined
ocean outfall (Alt. 4 or 4B). The inclusion of t®unty provides an opportunity for cost
sharing and a reduction in user rates as comparatl the other alternatives. However,
there may be other non-economic factors such akcppgrception or permitting which

may impact the City’s final decision.

For the County, the costs of for a combined oceatialb verses conveyance and
treatment/disposal at the IBRWF (Alternative 3) @ssentially equal. However, all costs
incurred by the City have an impact on user rabeCiounty customers served through

the City. Other general pros and cons for Altewest 3 and 4 are as follows:

» Alternative 4/4B would provide the County with mple methods of disposal
(land disposal and ocean discharge).

« The County has already made a capital investmentama at the IBRWF.
Buildout flow projection estimates for the curréBRWF service area range from
6.3 to 9.5 mgd on a maximum month basis dependmduture flow/EDU
contributions. Based on preliminary estimates,disposal capacity of the lands
purchased by the County is 13 mgd. If AlternaiéB is implemented, there
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may be excess lands, which could potentially bel tiegrovide sewer service to
new areas or partner with other entities. Convgrsetal buildout flows from the
IBWRF and WNRWEF service areas have been projeddaetbetween 13.5 to
20.2 mgd depending on future flow/EDU contributions

* An advanced wastewater treatment plant train witlo@ean outfall (Alt 4/4B) is
typically more reliable than a lagoon treatmen#gpirrigation system (Alt 3)
based on factors such as weather and variableaoditions introducing higher
uncertainties for spray irrigation disposal.

* The long term O&M will likely be less for Alternag 4/4B. While the cost
analysis model developed did incorporate a leveD&M costs, specific costs
such as increased energy consumption were not aiszbéor. For example, due
to its longer pumping distance and greater totaldyic head (TDH), Alternative
3’s energy costs would be expected to be 50% hidjiaer Alternative 4/4B due to
longer pumping distances. Based on the informatanpump sizes given in
Chapter 8, this corresponds to an increase in Qowrtergy costs of
approximately $20K/year for Alternative 3 as conguhto Alternative 4/4B.
Other O&M costs such as utility locating respongibs and maintenance of
force main appurtenances would also be expectbd togher.

* This current analysis was through year 2030. Futypgrades beyond 2030 will
likely be higher for Alternative 3 as compared tdBL. This is due to the fact that
the ocean outfall and effluent force main are agzunmo be sized for buildout
flows. So while 16,000 L.f. of future parallelré® main would be required from
the WNRWF to Rehoboth, a majority and the mostlggxirtion of the WNRWF
conveyance system would already be constructed.Aternative 3, a future
parallel 69,000 I.f. of force main from the WNRW#& the IBRWF would be
required.

* For Alternative 3, the County could review upsizitig WNRWF to IBWRF
force main. Based on information provided in Chagtethe buildout force main
would be required to handle anywhere from 7.4 t® 12gd based on future flow

contributions. This would require a 30 to 36-incdnce main, which would have
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very low initial velocities, likely creating addithal O&M issues. For Alternative
4/4B, while the currently proposed 36 to 42-incHiueint force main and ocean
outfall is not ideal, there will be two sources ioitial wastewater which will

create a larger base flow. In addition, the efftfence main and ocean outfall are
both conveying treated wastewater. So presumalkelimgentation issues from

lower initial velocities should not be as big asus as compared to Alternative 3.
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Appendix A:
Table A-1 Rehoboth Beach Sewage Treatment Plant Flow Data 2005-2008

(mad)

May-2006
Jun-2006
Jul-2006
Aug-2006
Sep-2006
Oct-2008

" Nov-2008
Dec-2006
Jan-2007
Feb-2007

- Mar-2007
Apr-2007

1 Dec-2007
Jan-2008
Fehb-2008
Mar-2008
Apr-2008
May-2008
Jun-2008
Jui-2008
Aug-2008
Sep-2008
Oct-2008
Nov-2008
Dec-2008

2005-2008 Average

0.65 11.91 0.39 1.24 0.04 1.59 0.05 34.48 113 1.97




Appendix A:

Table A-1 Rehoboth Beach Sewage Treatment Plant Flow Data 2005-2008

0.69

2005 20.95 12.59 0.41 1.69 0.06 36.45 120
2006 21.76 0.71 11.78 0.39 112 0.04 1.56 0.05 36.22 119
2007 18.35 0.60 11,67 038 123 0.04 1.51 0.05 32.75 1.08
2008 17.89 0.59 1160 0.35 1.40 0.05 159 0.05 32.49 1.07
,, t = e > !
L . {3 : . R
January 6.76 0.04 0.71
. February 571 0.03 0.69
. March 6.73 0.03 0.74
April 763 0.03 0.87
May 0.62 11.35 0.04 1.08
June 0.93 17.81 005 2.6 164
[ Juy 1.06 ] 26.33 0.06 3.50 2.09
| August 1.04 24.00 0.05 3.60 0.42 61.49 1.98 i
September 0.74 13.59 0.04 1.38 0.05 38.31 1.28 ]
October 0.54 9.30 0.04 1.07 0.03 28.27 0.91
November ] 0.49 7.23 0.04 1.15 0.04 24.20 0.81
December 0.48 6.51 0.04 1.07 0.03 23.52 0.76
- : 5 € i .
2005 33.695 1.007 24.814 0.809 1494 0.049 3.101 0.101 53.104 2.055
2006 33389 1.089 21817 ] 0.708 1648 0.053 3.269 0.106 60.102 1.957 -
2007 20.042 0.946 21506 0.703 1.584 0.052 2.810 0.091 55.031 1.792
2008 27.961 0.910 22.600 0.736 1.891 0.062 3.163 0.103 55624 1.811

Note:

1. Summer is defined as June, July, August

2005 11.969 0.406| 6.420] 0.218] 0.989) 0.033] 0.928| 0.032 20.308 0.889
~ 2006 14.570 0.493 6.558 0.222 0.926 0.031 0.725 0.024 22.780 0.771
2007 13.712 0.455 6.582 0.219 1.019 0.034 0.815 0.027) 22127 0.735
2008 12.228 0.404 5.660 0.186 1.086 0.038 0.802 0.026] 19.775 0.653

Note:

1. Winter is defined as December, January, February




Appendix A:
Table A-2: Rehoboth Beach Service Area Growth Projections

Rehaboth Beach Servioe A
‘Slearns & Wheler [16 ‘Senice Araa Grovan Projechions Suly-05 0284
Environmental ) = s
Enginoers and Scientists NS TAY
S & Tt
Assumptions Notes:
[Annual EDU Growth (%) 036%|Based on historical dala provided by SCED
GDP! EDU 225
Baseline Flow (mge) 23|Based on average ADF from max month (July 2005)
Baseline EDUs 10222}
Rehoboth Beach Service Area Growth Histal
2l 5 R
202 2005 3584 o717
205 205 3603
205 - 204 3609
TR T 204 3587
205 206 3615 .
207 207 2830 o7
207 3848
Net EDUS Gained 5 Net EDUs Gained

‘Average Summer gpof EDU|

Maximur Summer gpaf EDU

Average Summer gpdl

Maximum Summer gpd! EDU

E0Us Gained fiom HA

EDUs Gained From OB

Total E0US Gained 2003-2008
[EDus Gained! Year

[HA & DB Average Aanual Flows (MG yr)

Total REWWTP Average Annuat Flaws (MG/ yr)

[Percem Cantribution of HA & DS to RERWF (%)

{E0Us Gained by RERWF per Year (Proportiana)

Wm:o_ﬁ&_ Beach ! mms:om Area >===m_ Growth Om.n.:m..e:

AT T e

Wm_._owo»: mmun: Service Area Projected 03,5:

208
350
291
A3
| 473 420
15 42|
557 42|
S — 599 2L

841 42
583 42
725 42

(SO 72 IR |
&0 3 .
853 43
896 43|

T

Uitimate Design




Appendix A:
Table A-3: Rehoboth Beach Sewage Treatment Plant Performance Data 2005-2008

aia]no a]wholoinieim|ofwjgn =] 2] sl

3

of|olofalafa|xiafalsfa

=

N e PN A

., ,.q&.

ma_@'n,, : c....hr

's

L.wmw J

R

mwmwmm«,
o

2006 .72
2007 167
2008 3.00
Average 187
Notes: 1. Summer iz defined as June, July, August.

2. Winteris defined as December, January, February
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Appendix B:
Table B-1: Wolfe Neck Regional Wastewater Facility Influent Data 2005 - 2008

% .mﬂaw on

583 g 308 e
506 4 257 2 350 _
803 ) 266 3
685 7 315 327
e N 5 295 386
875 4 448 a4
877 7 408 -
928 3 483 498
857 4 435 3 i} 438
629 7 191 3. 359
‘ 639 7] 344 kY 38
o 649 7 S67 T35 319
R ] 575 188 3 321
o ES2 N 788 6 378
o 409 T2 . e 337
. 459 229 _ 2 240
500 300 300
567 254 N 316
bicd T2 445
593 2650 305
689 266 423
758 325 434
801 261 3 357
[ 347 3 403
E 658 pI 384, 50 365
Data not avaliabie - inte

185 2,213 96

B ){Q
2006 37 ) 4,138 - 268 2,951 5 - - - _ - -
a0 .32 185 . 2057 70 7 9 645 % =) EE3 I 357
2008 .30 208 2,262 &8 560 56 608 21 225 3 355
Average "30 768 2,908 10 1526 7 621 73 247 33 356
Tote: Wintter defined as December, January, February,

T - i : 7 A T TS
e ] TG g

dayli] i Conse ibs @@Mﬁm&i&@ﬁ%

379 a1 - N - -
2008 559 51 B - - B -
2007 118 ] 594 Ejl Tads 3 A%
2008 718 43 533 79 282 34 35
Average 594 £ 753 7 £ 78 703
Note: Summer detined as June, Jay, August



Appendix B:
Table B-2: Wolfe Necke Regional Wastewater Facility Performance Data 2005-2008

ted Efffuent Wastewates

[ Jun-2006 318 17 151 34.0 3n 57 75
Jul-2006 . 318 4 85 190 310 114 77
| Aug-2008 319 3 50 23.0 382 100 83
Sep-2008 1 302 3 9 180 188 =3 )
Oct2008 o 318 6 81 135 139 el 82
Nov-2006 _ 273 4 56 1.0 154 98 8.9
Dec-2005 318 4 4 7D 189 78] 18
Jan-2007 319 7 75 9.3 108 72§ 18
Feb-2007 318 7 az| 255 148 8] 79
Mar-2007 319 8 7 100 o6 &7] 8a
Apr-2007 o 319 23 208 9.0 118 91 78
May.-2007 318 &2 801 60 208 8] 73
[ Jun-2007 . 319 1 151 108 148 10t [
dur2007 319 ] 132 T I 214 15| 81
[Aug 2007 o 215 5 il 1 355 081 88
[Sep-2007 X 4 K 10 135 %0{ sa
230 9 101 145 159 78 8.7
238 5 58 17.0 197 81 75
. 319 10 111 X & 78| 7.5
507 7 72 133 134 7| 74

e

2008 1.43 307 15 172 1% 136 18 179]
Average 172 294 10 127 19 252] 7 243

40| 3) 4| [ 1 12| 135 7 84] -
45| 3] 42| [} 4 15| 209) 7 96 8




Appendix B:
Table B-3: Inland Bays RWF Nitrogen Balance for Alternative 1

Stearns & Wheler, LL.C North Coastal Planning Area Preliminary Engineering Report April 2009 40284.19
Environmental Project Date Jab No.
Engineers and Scientists Alternative 1 Nitrogen Balance and Percolate Concentration Calculation VS TAY

Subject Comp. By Chiecked By
Objective:
To determine the total nitrogen concentration in the percolate on a yearly average based on a monthly nitrogen balance for the entire facility. This design conditions of itted effluent application rates and a comn harvest
schedule.

Design Criteria / Assumptions:
According to the Mid-Atlantic Nutrient Management Handbook, grain soybean nitrogen requirements are higher than those of grain corn.

Therefore, corn is used in this sheet to calculate the nitrogen in the percol;

‘Wetted Field Area (acres) 319

Average Effluent Nitrogen Concentration {mg/L) 23

Nitrogen from Rainfall and Fixation {lbs/ac/yr) 5 assumed per Table 703-2 in the regulations
Comn Planting Date I-Jun assumed typical schedule (Sam Walter)
Nitrogen Uptake by Com (lbs/ac/yr) 150

Wetted Ficld Area (acres) 319 319 319 319 319 319 319 319 319 319 319
Effluent Rate (in/wk) 1.41 K 141 141 1.4} 141 141 1.41 141 1.41 1.41 1.41
| Application Rate (mgd) 175 75 1.75 173 175 175 175 175 1.75 175 1.75 175
Effluent Rate (in/mo) 6.3 ) 6.3 6.1 6.3 6.1 6.3 6.3 6.1 6.3 6.1 6.3
 Wastewater Volume Applied (Mgal/mo) 54 54 53 54 33 54 54 33 34 33 54 639.19
Precipitation (in/mo) 4.7 : 5.6 4.5 5 5.1 6.3 8.2 3.2 54 4.6 52 64 N
Potential Evapotranspiration, PET (in/mo) 0.1 . 0.7 1.8 33 4.8 55 49 36 1.9 0.9 0.2 28 12
Percolate (in/mo) 10.9 X 1.2 88 8.0 6.4 7.1 9.6 77 9.8 9.8 113 110
Percolate (Mgal/mo) 94 97 76 69 55 61 83 66 85 85 98 954
Percolate (med) 3.0 5 3.1 2.5 22 1.8 2.0 27 22 27 2.8 3.1
Total Nitrogen Concentration in Effluent (mg/L) 230 . 230 230 23.0 23.0 23.0 23.0 23.0 23.0 230 230
Estimated fraction of ammonia in effluent TN 0.3 . 0.4 0.4 04 04 0.3 0.3 0.4 0.1 02 0.4 3
Ammonia Congentration in Effluent (mg/L) 78 .5 9.2 88 8.4 9.7 117 7.4 85 L7 3.7 9.8
Total Nitrogen Input from Effluent (Ibs/ac/mo) i 32,6 29, 326 316 32.6 316 32,6 326 31.6 32.6 31.6 326 384.4
[Nitrogen from Rainfall and Fixation (Ibs/ac/mo) 04 X 0.4 04 0.4 0.4 0.4 0.4 0.4 04 0.4 0.4 3
Ammonia Volatilization by Plant (tbs/ac/mo) 0.6 3 0.7 0.6 0.6 0.7 0.5 0.3 0.6 0.1 0.3 0.7 6 4
Ammonia Input from Efflucnt (Ibs/ac/mo) 11.0 3 13.1 12.1 11.8 13.3 10.9 103 1.6 24 5.1 139 129
| Denitrification by plant (Ibs/ac/mo) 6.5 . 6.5 6.3 6.5 6.3 6.5 6.3 6.3 6.5 6.3 6.5 7P
TN after volat., denit., fixation. rain (Ibs/ac/mo) 26.0 . 259 251 259 250 26.0 260 251 264 254 25.8 306
Plant Uptake and Storage (Ibs/ac/mo) 3 8 3 3 223 675 433 9 75 8 8 203
Nitrogen Leached by Percotate (lbsfac/mo) 18.5 . 8.4 17.6 18.4 2.5 0.0 0.0 16.1 18.9 17.9 18.3 163
Percolate Nitrogen Concentration (mg/L) 15 . 1.3 8.9 10.2 1.7 0.0 0.0 9.3 8.5 8.1 7.2 6.3
Summary:
Average Percolate Nitrogen Concentration (mg/L) 6.3
Max Month Percolate Nitrogen Concentration (mg/L) 102
[ Total Nitrogen in Percolate (Ibs/vr) 30,300
Effluent Application Rate Yearly Average 141
Nitrogen Uptake Rate by Corn'®: Nitrogen Uptake by Comn
100
9 .
, } @ sl
50 40 s /’/
62.5 64 S w0 -
75 74 s
87.5 37 5 50
100 92 § 4. /
g
2 30 /.
20
Jun Jul Aug Sep Oct 10 /
Days 30 31 31 30 31
Days in Growing Scason at the end of each Month 30 61 92 122 153 0 § v ¥ § y
Total Nitrogen Uptake at the end of cach Month 15% 60% 89% 95%  100% 0 10 20 30 40 S50 S0 70 80 90 100 110 120
Incremental Nitrogen Uptake for each Month 13% 45% 29% 6% 5% Days After Emergence
Nitrogen Uptake Rate by Other Crops:
Small Grain Including Barley and Wheat (Ibs/ac/yr) 90 cover crop during non-corn growing season
Therefore, Small Grain (Ibs/ac/mo) 8
Notes:

1. 5 year precipitation per Table 702-3 in the Delaware Regulations Governing the Land Treatment of Wastes (1988)

2. Table 702-2 in the Delaware Regulations Goveming the Land Treatment of Wastes (1988)

3. Effluent ammonia data were not submitted. This fraction is taken from the Piney Neck RWF data, where ammonia in the effluent was submitted.
4. Assume 5 % of ammonia applied based on example in the Del Regulations Governing the Land Treatment of Wastes {1988)

5. Assume 20 % of total N applied based on example in the Delaware Regulations Governing the Land Treatment of Wastes (1988).

6. Based on the Chesapeake Bay Region Nutrient Management Training Manual - USEPA Chesapeake Bay Program.

N:\13947-000\Engineering\Reports\Fina\WNRWF Nit Balance.xis
Alt 1 WNRWF Nit Balance



Appendix B:
Table B-4: Inland Bays RWF Nitrogen Balance for Alternative 2

Stearns & Wheler, LLC North Coastal Pl Area Preli y Ei ing Report April 2009 40284.19
Environmental Project Date Job No.
Engineers and Scientists Alternative 2 Nitrogen Balance and Percolate Concentration Calculation JVS TAY

Subject Comp. By Checked By
Objective:
To determine the total nitrogen concentration in the percolate on a yearly average based on a monthly nitrogen balance for the entire facility. This assumes design condi of permitted effluent appli rates and a corn harvest

schedule.

Design Criteria / Assumptions:
According to the Mid-Atlantic Nutricnt Management Handbook, grain soybean nitrogen requirements are higher than those of grain com.
Therefore, corn is used in this sheet to calculate the nitrogen concentration in the percolate.

Wetted Field Area (acres) 319

Average Effluent Nitrogen Concentration (mg/L) 9

Nitrogen from Rainfall and Fixation (Ibs/ac/yr) 5 assumed per Table 703-2 in the regulations
Com Planting Date 1-Jun assumed typical schedule (Sam Walter)

Nitrogen Uptake by Comn (lbs/ac/yr) 150

Monthly Nitrogen Balance:

Days
Wetted Field Arca (acres) 319 319 319 319 319 319 319 319 319 319 319
Effluent Rate (in/wk) 1.74 174 174 1.74 1.74 1.74 1.74 1.74 1L.74 1.74 1.74
Application Rate (mgd) 2.13 2.15 2,15 2,15 2.15 2.15 2.15 2.15 2.15 2.13 2.15
Effluent Rate (in/mo) 17 1.7 74 7.7 74 7.1 77 14 7.7 74 7.7
Wastewater Volume Applied (Mgal/mo) 67 67 65 67 635 67 67 63 67 65 67 785.29
Precipitation (in/mo) 4.7 5.6 4.5 5 51 6.3 8.2 52 54 4.6 5.2 64 1
Potential Evapotranspiration, PET (in/mo) 0.1 0.7 1.8 33 4.8 55 49 36 L9 0.9 0.2 28 |2
Percolate (in/mo) 12.3 11.3 12,6 10.1 9.4 1.7 8.5 11.0 9.0 11.2 1.1 127 127
Percolate (Mgal/mo) 106 98 109 88 81 67 74 95 78 97 97 110 1101
Percolate (mgd) 34 33 29 2.6 2.2 2.4 31 26 31 3.2 35
Total Nitrogen Concentration in Effluent (mg/L) 89 8.9 8.9 3.9 8.9 89 8.9 8.9 8.9 89 8.9
Estimated fraction of ammonia in effluent TN 03 05 04 04 04 03 03 04 0.1 02 0.4 3
Ammonia Concentration in Effluent (mg/L.) 3.0 4.1 34 32 38 3.0 29 33 0.6 14 3.8
Total Nitrogen Input from Effluent (Ibs/ac/mo) 15.5 4.1 15.0 15.5 150 155 15,5 15.0 155 15.0 155 182.7
Nit om Rainfall and Fixation (Ibs/ac/mo) 0.4 04 0.4 0.4 0.4 0.4 0.4 04 0.4 0.4 0.4 5
Ammonia Volatilization by Plant (Ibs/ac/mo 03 0.3 03 0.3 0.3 0.3 0.3 0.3 0.1 0.1 0.3 3 4
Ammonia Input from Effluent (Ibs/ac/mo) 5.2 6.4 5.7 5.6 6.3 52 3.0 3.3 1.1 24 6.6 61
Denitrification by plant (Ibs/ac/mo; 3.t 28 3.0 3.1 3.0 3.1 3.1 3.0 3.1 3.0 3.1 37 5
TN after volat., denit., fixation, rain (Ibs/ac/mo) 12.6 114 121 12.5 12.1 126 12,6 12.1 12.8 123 125 148
Plant Uptake and Storage (lbs/ac/mo} 8 8 8 8 225 67.3 4335 9 73 8 8 203
Nitrogen Leached by Percolate (Ibs/ac/mo) 5.1 3.9 4.6 5.0 0.0 0.0 0.0 3.1 3.3 4.8 5.0 42
Percolate Nitrogen Concentration (mg/L}) 1.8 2.0 2.4 0.0 0.0 0.0 1.5 2.1 1.9 1.7 1.4
Summary:
Average Percolate Nitrogen Concentration (mg/L) 1.4
Max Month Percolate Nitrogen Concentration (mg/L) 24
| Total Nitrogen in Percolate (Ibs/yr) 12.800.
Effluent Application Rate Yearly Average .74
Nitrogen Uptake Rate by Corn®: Nitvogen Uptake by Corn
100
90 .
3 80 e
30 40 s 7 /
623 64 s »~
73 74 £
87.5 87 5 s
100 92 g 40 /
g
Z 0 /-
20
Jun Jul Aug Sep Oct 10 /
Days 30 31 31 30 31
Days in Growing Season at the end of cach Month 30 61 92 122 153 0 § i § i
Total Nitrogen Uptake at the end of each Month 15% 60% 89% 95%  100% 0 10 20 30 40 50 60 70 &0 10 110 120
Incremental Nitrogen Uptake for each Month 15% 45% 29% 6% 5% Days After Emergence

Nitrogen Uptake Rate by Other Crops:
Small Grain Including Barley and Wheat (Ibs/ac/yr)
Therefore, Small Grain {lbs/ac/mo)

90 cover crop during non-corn growing scason

Notes:

1. 5 year precipitation per Table 702-3 in the Delaware Regulations Governing the Land Treatment of Wastes (1988)

2. Table 702-2 in the Delaware Regulations Governing the Land Treatment of Wastes (1988)

3. Effluent ammonia data were not submitted. This fraction is taken from the Piney Neck RWF data, where ammonia in the effluent was submitted.
4. Assume 5 % of ammonia applied based on example in the Delaware Regulations Governing the Land Treatment of Wastes (1988)

5. Assume 20 % of total N applied based on example in the Delaware Regulations Governing the Land Treatment of Wastes (1988).

6. Based on the Chesapeake Bay Region Nutricnt Management Training Manual - USEPA Chesapeake Bay Program.

N:\13947-000\Engineering\Reportsi\Fina\WNRWF Nit Balance.xls
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APPENDIX C

- EDU Data and Projections
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Appendix C:

TABLE C-2
EQUIVALENT DWELLING UNIT (EDU) PROJECTION TABLE
TREATMENT AND DISPOSAL
2008
ESTIMATED
EXISTING BUILDOUT
STUDY AREAS EDUs 2009 2010 2011 2012 2013 2014 2015 2020 2025 2030 2035 2045 | DESIGN (9.)

WEST REHOBOTH

it

126 - - - - - - - - -

Northern WR Expansion

Goslee Creek 1,319 - - - - - - - - 100 600 | 1,100 | 2,100 9,052
Total Potential EDUS to WNRWE 18,566 17,635 | 18,148 | 18,662 | 19,176 | 19,689 | 20,203 | 20,716 | 23,285 | 25953 | 29,021 | 32,089 | 38,225 | 47,814
Flow to WNRWF (MGD) - Ex. @ 125 : 22 2.3 23 24 25 25 26 29 32 3.6 4.0 48 6.0

gRA/EDU, Growth @ 125gpd/EDU (6.)

Flow to WNRWF (MGD) - Ex. @ 150 2.6 27 2.8 29 3.0 3.0 3.1 3.5 3.9 4.8 57 7.2
gpd/EDU, Growth @ 150gpd/EDU (7.)
Flow to WNRWF (MGD) - Ex. @ 150
GPAEDU, Growth @ 225god/EDU (7.) 2.7 2.8 29 3.0 3.1 3.3 3.4 4.0 4.6 52 59 7.3 10.8
ANGOLA NECK STUDY AREA
I St L8001 T80 : : £ | eS| A 640
Phase Il Service Area - - - - - - - 250 500 750 1,000 1,280 1,750
Angola Neck Total EDUS - 150 150 1,571 1,612 1,663 1,684 1,085 2,440 2,895 3,350 3,804 4,398
Estimated Average Daily Flow (MGD) - 0.02 0.02 0.24 0.24 0.25 025 0.30 0.37 0.43 0.50 0.57 0.66
HERRING CREEK STUDY AREA 902 - - - - 150 175 200 325 450 575 700 825 5,756
Estimated Average Daily Flow (MGD) - - - - - 0.02 0.03 0.03 0.05 0.07 0.09 0.11 0.12 0.86
LONG NECK

Oak Orchard Expansion 2 545 - - - - - - 165 247 329 410 492 574 3,524
Ok Orchard Total EDUs| 2238 930 957 1,845 | 1896 | 1947 | 1998 | 2214 | 2,549 | 2,885 | 3221 | 3536 | 3736 8,927
Estimated Average Daily Flow (MGD) - 0.14 0.14 028 0.28 0.29 0.30 0.33 0.38 043 0.48 0.53 0.56 1.34
Total Potential EDUS to IBRWF 11,863 8,658 | 8,906 | 11,435 | 11,748 | 12,210 | 12,548 | 13,300 | 15319 | 17,330 | 19,358 | 21,356 | 24480 | 42,162
gpd’;'é.’gfgfm é"”f%;}f},‘z;lj@u :gﬁ - 1.1 11 1.4 1.5 1.5 1.6 1.7 1.9 22 24 27 3.1 53

Flaw to IBRWF (MGD) - Ex. @ 150
gPW/EDU, Growth @ 1509pa/EDU (7.)

Fiow fo IBRWF (MGD) - Ex. @ 160
GpA/EDU, Growth @ 2250pa/EDU (7.)

3.2 3.7 6.3

4.2 4.9 9.5

TOTAL EDUs (WNRWF and IBRWF):
Total Flow (MGD) - Ex. @ 125 gpd/EDU,

32,751

34,017 | 38,604

43,291 | 48,379 | 53,446 | 62,706 89,976

Growth @ 125gpd/EDU (6.) 3.3 34 3.8 3.9 4.0 4.1 4.3 4.8 5.4 6.0 6.7 7.8 11.2
Total Flow (MGD) - Ex. @ 150 R
GPA/EDY, Growth @ 150gpa/EDU (7.) 3.9 41 4.5 4.6 4.8 4.9 5.1 58 6.5 8.0 9.4 13.5
Total Flow (MGD) - Ex. @ 150 gpd/EDU,
Growth @ 225gpd/EDU (7.) - 4.0 42 4.9 5.1 6.3 55 5.8 6.8 7.8 10.1 12.2 20.2

1. Constant Growth Rates for EDU projections are assumed as follows:

a. WRE DBSSD: 3% of Existing EDUs

b. Goslee Creek: 100 EDUs connect in 2025, growth at 100 EDUs/year

¢. Angota Neck Phase Il Service Area: 250 EDUs connect in 2015, growth at 50 EDUs/year

d. Herring Creek: 150 existing EDUs connect in year 2013, growth at 25 EDUslyear

@. LNSSD: 3% of Existing EDUs

f. Oak Orchard Expansion 1: 3% of Existing EDUs

g. Qak Qrchard Expansion 2: 185 EDUs connect in 2011 with growth at 3% of initial connection per year
2. Design estimates based on 20% Open Space and 90% Cccupancy rate
3. EDU estimates include a reduction for wetland areas and are based on 4 EDUs per acre
4. Buildout and Design EDUs for Oak Orchard Exp. Area do not include an esfimated 2,767 EDUS for the Mountaire Property in Expansion 2, which was determined not to require service,
5. Buildout and Design Calculations for Angala Neck SSD include 215 EDUs for Southern Parcels, even though service was not provided in the ANSSD Facilities Plan.
5. Representative of an Average Daily Flow
7. Representative of a Max. Month Flow
8. Includes EDUs from Exp. Area 1 that are not currenily being served by the new OO Expansion Area #1 Sanitary Sewer Disfrict
3. Projected flows based on all EDUs {existing and growth} fo be applied at the Growth EDU rate.

Last Printed 160/19/2009

NA13847-000\Enginearing\Reports\FinaNEDU Projections, RevApriiog,_ Carecied.xis Whitman Requardt Associetes, LLP
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Appendix D

TABLE D-1
Alternative 1 - RBSTP Raw WW to WNRWF

FM Alignment Option #1 - Permanent Easement Installation

Cost Estimate

ITEM UNIT [ UNIT COST{ QUANTITY | ITEM TOTAL NOTES
RBSTP to WNRWF Force Main (1.)
IMobilization (5%) LS $165,000 - $165,000|
30" Force Main - County Roadway Instaliation LF $175 8,000] $1,400,000
30" Force Main - Permanent E 1t Installation LF $130 8,2001 $1,066,000 Assumes No Road Restoration
Air Rel Valves and MH (2.) EA| $7,000 6 $42,000
Isolation Valves EA $45,000 2 $90,000
|iDirectional Drill Rehoboth Canal (3.) EA $360,000 1 $360,0004
SUBTOTAL $3,123,000
10% Construction Contingency $312,300
SUBTOTAL $3,435,300
ICONSTRUCTION TOTAL $3,435,300
Project Costs 22% $755,766)

Notes:

(1.) 10.2 MGD sized for Ultimate Design
(2.) Assumes 1 ARV per 3,000 feet of FM.
(3.) Cost for directional drill based on similar projects in Sussex County, DE.

Whitman, Requardt, and Associates, LLP

Baltimore, Maryland



Appendix D

TABLE D-2
Alternative 1 - RBSTP Raw WW to WNRWF
FM Alignment Option #2 - Coastal Highway
Cost Estimate

ITEM UNIT [[UNIT COST| QUANTITY | ITEM TOTAL NOTES

RBSTP to WNRWF Force Main (1.)

Mobilization (5%) LS $280,000 - $280,000
30" Force Main - Major Roadway Installation (2.) LF $225 14,600] $3,262,500
30" Force Main - County Roadway Installation LF $175 6,500] $1,137,500
Air Rel Valves and MH EA $7,000 5 $35,000
Isolation Valves (3.} EA| $45,000 2 $90,000

{[Directional Drili Rehoboth Canal (4.) EA $360,000 1 $360,000
SUBTOTAL $5,165,000
10% Construction Contingency $774,750
SUBTOTAL $5,939,750
CONSTRUCTION TOTAL $5,939,750
Project Costs 22% $1,306,745

(1. 10.2 MGD sized for Uitimate Design

(2.) Refers to portion installed along Coastat Highway (SR 1)

(3.) Assumes 1 ARV per 3,000 feet of FM.

(4.) Cost for directional drill based on similar projects in Sussex County, DE.

Whitman, Requardt, and Associates, LLP N:\13947-000\Engineering\Cost_Est\Cost August 2009\Cost_Estimate_RB to WN_October 2009.xis



Appendix D

TABLE D-3
Alternative 2 - RBSTP Treated Effluent to WNRWF
FM Alignment Option #1 - Permanent Easement Installation
Cost Estimate - DRAFT

ITEM UNIT J[UNIT COST| QUANTITY | ITEM TOTAL NOTES
RBSTP to WNRWF Force Main (1.)
iMobilization (5%) LS $175,000 - $175,000
30" Force Main - County Roadway Installation LF| $175 10,000] $1,750,000
30" Force Main - Permanent E it Instaliation LF| $130 8,200 $1,066,000 Assumes No Road Restoration
Air Rell Valves and MH (2.) EA] $7,000 7 $49,000]
I_Iso!ation Valves EA $45,000 2 $90,000]t
Directional Drill Rehoboth Canal (3.) EA| $360,000 1 $360,000
SUBTOTAL $3,490,000
10% Construction Contingency $349,000|
SUBTOTAL $3,839,000
CONSTRUCTION TOTAL $3,839,000
iProject Costs 22% $844,580

n'PROJECT TOTAL

(1.) 10.2 MGD sized for Ultimate Design
(2.) Assumes 1 ARV per 3,000 feet of FM.
(3.) Cost for directional drill based on similar projects in Sussex County, DE.

Whitman, Requardt, and Associates, LLP N:\13947-000\Engineering\Cost_Est\Cost August 2009\Cost_Estimate_RB to WN_October 2009.xls



Appendix D

TABLE D-4
Alternative 2 - RBSTP Treated Effiuent to WNRWF
FM Alignment Option #2 - Coastal Highway
Cost Estimate

ITEM UNIT || UNIT COST | QUANTITY | ITEM TOTAL NOTES
RBSTP to WNRWF Force Main (1.)
Mobitization (56%) LS $300,000 - $300,000
30" Force Main - Major Roadway Installation (2.) LF $225 14,500]  $3,262,500}]
30" Force Main - County Roadway Installation LF| $175 8,500[  $1,487,500}
Air Rel Valves and MH EA $7,000 5 $35,000
lisolation Valves (3.) EA| $45,000 2 $90,000t
Directional Drill Rehoboth Canal (4.) EA $360,000 1 $360,000
SUBTOTAL $5,535,000
10% Construction Contingency $830,250
SUBTOTAL $6,365,250
CONSTRUCTION TOTAL $6,365,250
Project Costs 22% $1,400,355
7,765,600

Notes:

(1.) 10.2 MGD sized for Ultimate Design

(2.} Refers to portion installed along Coastal Highway (SR 1)

(3.) Assumes 1 ARV per 3,000 feet of FM.

(4.) Cost for directional drili based on similar projects in Sussex County, DE.

Whitman, Requardt, and Asscciates, LLP N:\13947-000\Engineering\Cost_Est\Cost August 2009\Cost_Estimate_RB to WN_October 2008.xis



Appendix D

TABLE D-5
ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST

Project: Wolfe Neck Headworks Upgrade Alternative 1 Computed By: VS
Location: Sussex Co. Delaware Checked By: TAY
Owner: Sussex Co. Date of Est.: 5/1/09
Description: Alternative 1 WNRWF Headworks (27 mgd) Project No: 40284.19
Quantity Material/Equipment Subcontract Labor/Installation
Description No. Basis  |Per Total Per Total |Man $/Man Total Total
Units Unit Unit Hours __ |Hour Cost
Crushed Stone Bedding 253 CY $15 $3,795 $3 $759 0.25 $38 $2,404 $6,960
Fill (off-site material) 4275 CY incl. $10 $42,750 04 $38 $15 $42,770
Asphalt Paving 1 LS} $15,000.00 $15,000 $15,000
Structural
Slab Concrete 119 CY $700 $82,989 $82,990
‘Wall Concrete 75 CY $900 $67,733 $67,730
painting 1 LS $15,000 $15,000 $15,000
Architectural
Architectural Building SF $150.00 incl. incl.
Large Overhead Door 1 EA $12,000 $12,000 incl $12,000
Aluminum Grating 540 SF $35.00 $18,900 04 $38 315 $18,920
Aluminum Stairways 3| RISER $300.00 $900 1.000 $38 $38 $940
Equipment
Fine Screens and Screw Wash Compactor 1 LS $330,000 $330,000 $99,000 $429,000
Screenings Conveyor 1 LS $20,000 $20,000 $6,000 $26,000
Heat Trace and Insulate Screens and Conveyo) 1 LS $40,000 $40,000 $12,000 $52,000
Slide Gates (48") 6 EA] $14,400.00 $86,400 | $1,000 $6,000 120 $38 $4,560 $96,960
Grit Dumpster 1 EA $5,000 $5,000 $5,000
Bar Rack 1 LS| $5,000.00 $5,000 | $500 $500 80 $38 $3,040 $8,540
Hoist Allowance 1 LS| $10,000.00 $10,000 | $1,500 $1,500 | 120.000 $38 $4,560 $16,060
Flow Meter 1 LS| $20,000.00 $20,000 $20,000
| Valve Vault 1 LS| $20,000.00 $20,000 $20,000
HVAC LS $50,000
Plumbing 1 LS $10,000 $10,000 $10,000
‘|Site Work
3% of Total Cost 1 LS $28,376 $28,376 $28,376
Electrical
20% of Total Cost 1 LS| $189,174 $189,174 $189,174
Startup .
2 % of Total Cost 1 LS $18,917 $18,917 $18,917
|Piping
9 % of Total Cost 1 LS $85,128 $85,128 $85,128
Subtotal $1,084,300 $51,500 $131,600 | $1,267,000
General Conditions 5% $54,200 5% $2,600 5% $6,600 $63,000
Subtotal $1,138,500 $54,100 $138,200 | $1,331,000
Overhead 10%| $113,900 10% $5,400 10%| $13,800 | $133,000
Profit 5% $56,900 5% $2,700 5% $6,900 $67,000
Subtotal $1,309,300 $62,200 $158,900 | $1,530,000
Contingency 10%} $130,900 10% $6,200 10%| $15,900 { $153,000
Total Construction Costs $1,440,000 $68,000 $175,000 | $1,680,000
Project Costs 22%|  $316,800 22%] $15,000 22%)| $38,500 | $370,000
TOTAL PROJECT COSTS $1,757,000 $83,000 $214,000 | $2,050,000 |
Detailed Estimates to Izzo_rev 1009.xis 10/19/2009
WNRWF Headworks Cost 2030 Alt 1 1of1

9:43 PM



Appendix D

TABLE D-6
ENGINEER'S ESTIMATE OF PROBABLE CONSTRUCTION COST
Project: Wolfe Neck Headworks Upgrade Alternative 2 Computed By: Vs
Location: Sussex Co. Delaware Checked By: TAY
Owner: Sussex Co. Date of Est.: 5/1/09
Description: Alternative 2 WNRWF Headworks (17 mgd) Project No: 40284.19
Quantity Material/Equipment Subcontract Labor/Installation
Description ) No. Basis  |Per Total Per Total |Man $/Man Total Total
Units Unit Unit Hours  [Hour Cost
Civil
Crushed Stone Bedding 253 CcY $15 $3,795 $3 $759 0.25 $38 $2,404 $6,960
Fill (off-site material) 3450 CcY incl. $10 $34,500 04 $38 $15 $34,520
Asphalt Paving 1 LS| $15,000.00 $15,000 $15,000
Structural
Slab Concrete 83 CY $7060 $58,100 $58,100
Wall Concrete ] 62 CcY $900 $55,800 $55,800
painting 1 LS $15,000 $15,000 $15,000
Architectural
Architectural Building SF $150.00 incl, incl.
Large Overhead Door 1 EA $12,000 $12,000 incl $12,000
Aluminum Grating 295 SF $35.00 $10,325 0.4 $38 315 $10,340
Aluminum Stairways . 3] RISER $300.00 $900 1.000 $38 $38 $940
Equipment
Fine Screens and Screw Wash Compactor 1 LS $280,000 $280,000 $84,000 $364,000
Screenings Conveyor 1 LS $20,000 $20,000 $6,000 $26,000
Heat Trace and Insulate Screens and Conveyo, 1 LS $40,000 $40,000 $12,000 $52,000
Slide Gates (36") 6 EA| $10,000.00 $60,000 | $1,000 $6,000 120 $38 $4,560 $70,560
Grit Dumpster 1 EA $5,000 $5,000 $5,000
Bar Rack 1 LS| $5,000.00 $5,000 | $500 $500 80 $38 $3,040 $8,540
Hoist Allowance 1 LS| $10,000.00 $10,000 | $1,500 $1,500 | 120.000 $38 $4,560 $16,060
Flow Meter 1 LS| $20,000.00 $20,000 $20,000
Valve Vault 1 LS| $20,000.00 $20,000 $20,000
HVAC LS $50,000
Plumbing 1 LS $10,000 $10,000 $10,000
Site Work
3% of Total Cost 1 LS $24,025 $24,025 $24,025
Electrical
20% of Total Cost 1 LS| $160,164 $160,164 $160,164
Startup
2 % of Total Cost i LS $16,016 $16,016 $16,016
Piping
9 % of Total Cost 1 LS $72,074 $72,074 $72,074
Subtotal $913,200 $43,300 $116,600 | $1,073,000
General Conditions 5% $45,700 5% $2,200 5% $5,800 $54,000
Subtotal $958,900 $45,500 $122,400 | $1,127,000
Overhead 10% $95,900 10% $4,600 10%} $12,200 | $113,000
Profit 5% $47,900 5% $2,300 5% $6,100 $56,000
Subtotal $1,102,700 $52,400 $140,700 | $1,296,000
Contingency 10%| $110,300 10% $5,200 10%] $14,100 | $130,000
Total Construction Costs $1,213,000 $58,000 $155,000 | $1,430,000
Project Costs 22%|  $266,900 22%|  $12,800 22%| $34,100 | $314,000
TOTAL PROJECT COSTS $1,480,000 $71,000 $189,000 | $1,740,000 }
Detailed Estimates to izzo_rev 1009.xis 10/18/2009
WNRWF Headworks Cost 2030 Alt 2 10f1 9:43 PM
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Appendix E

TABLE E-1
WNRWF to IBRWF Cost Estimate
Alignment Option #1 - John J. Williams Highway (SR 24)

ITEM UNIT || UNIT COST| QUANTITY {ITEMTOTAL NOTES
WNRWF to IBRWF Force Main
[Mobilization (5%) LS| $700,000 - $700,000
30" Force Main (Major Highway Construction) (1.) LF 225 28,7501 $6,468,750]
30" Force Main (Intermediate Highway Construction) (2.) LF| 175 1,700 $297,500
30" Force Main (County Road Construction) (3.) LF 150 28,450] $4,267,500
Air Rel Valves and MH (4.) EA $7,000 20 140,000
Fsolation Valves EA $45,000 4 180,000
Miscellaneous Jack and Bore of Major Highway EA| $50,000 5 $250,000} Assumes 5 Road Crossings
Directional Drili Coastal Highway LS|~ $300,000 1 $300,000}
Directional Drill Love Creek LS $300,000 2 $600,000
Directional Drill Burton Prong LS| $300,000 1 $300,000
SUBTOTAL $13,503,750
1110% Construction Contingency $1,350,375
{ISUBTOTAL $14,854,125
CONSTRUCTION TOTAL $14,854,125
Project Costs 22% $3,267,908,

Notes:

(1.) Refers to the portion of the force main installed in John J. Williams Highway (SR 24)

(2.) Refers to the portion of the force main installed in Beaver Dam Road (SR 23) and Indian Mission Road (SR 5)
(3.) Refers to the portion of the force main installed along County Roads.

(4.) Assumes 1 ARV per 3,000 feet of FM.
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Appendix E 10/19/2009

TABLE E-2
WNRWEF to IBRWF Cost Estimate

Alignment Option #2 - Robinsonville Road (CR 277
ITEM UNIT JUNIT COST| QUANTITY | ITEM TOTAL NOTES

WNRWEF to IBRWF Force Main
[Mobilization (5%) LS $750,000 - $750,000
30" Force Main (Major Highway Construction) (1.) LF] 225 10,800]  $2,430,000
30" Force Main (Intermediate Highway Construction) (2.) LF| 176 5,000 $875,000
30" Force Main (County Road Construction) (3.) LF 150 56,8001  $8,520,000
Air Rel Valves and MH (4.) EA $7,000 25 175,000]
Isolation Valves . EA $45,000 4 180,000t
Miscellaneous Jack and Bore of Major Highway EA| $50,000 5 $250,000}t Assumes 5 Road Crossings
Directional Drill Coastal Highway LS| $300,000 3 $900,000i|
Directional Drill Burton Prong EA| $300,000 1 $300,000
SUBTOTAL $14,380,000
10% Construction Contingency $1,438,000
SUBTOTAL $16,818,000
CONSTRUCTION TOTAL $15,818,000
Project Costs 22% $3,479,960

Notes:

(1.) Refers to the portion of the force main installed in John J. Williams Highway (SR 24)

(2.) Refers to the portion of the force main installed in Beaver Dam Road (SR 23) and Indian Mission Road (SR 5)
(3.) Refers to the portion of the force main installed along County Roads.

(4.) Assumes 1 ARV per 3,000 feet of FM.
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Appendix E

TABLE E-3
WNRWF to IBRWF Cost Estimate
Alignment Option #3 - Beaver Dam Road (SR 23)

ITEM UNIT || UNIT COST| QUANTITY | ITEM TOTAL NOTES

WNRWEF to IBRWF Force Main

Mobilization (5%) LS $680,000 - $680,000

24" Force Main (Major Highway Construction) (1.) LF| 225 7,100 1,597,500

24" Force Main (Intermediate Highway Construction) (2.) LF 175 28,550 54,996,250,

24" Force Main (County Road Construction) (3.) LF 150 32,950 4,942,500

Air Rel Valves and MH (4.) EA $7.000 23 161,000

Iliolation Valves EA $25,000 4 100,000

Miscellaneous Jack and Bore of Major Highway EA| $50,000 5 250,000 Assumes 5 Road Crossings
IDirectional Drill Coastal Highway LS $300,000 1 $300,000

SUBTOTAL $13,027,250
i

10% Construction Contingency $1,302,725

SUBTOTAL $14,329,975!

CONSTRUCTION TOTAL $14,329,975)

Project Cosis 22% $3,152,595

otes:
(1.) Refers to the portion of the force main instalted in John J. Williams Highway (SR 24)

(2.) Refers to the portion of the force main instalied in Beaver Dam Road (SR 23) and Indian Mission Road (SR 5)
(3.) Refers to the portion of the force main installed along County Roads.

(4.) Assumes 1 ARV per 3,000 feet of FM.
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Appendix E

TABLE E-4
Wolfe Neck Transfer Pump Station to IBRWF
Alternative #1 - Raw WW from RBSTP to WNRWF

ITEM UNIT | UNIT COST { QUANTITY | ITEMTOTAL NOTES
Mobilization LS| $125,000 1 $125,000
Mechanical Pipes, Valves and Fittings L8 $325,000 1 $325,000,
Electricai/Control Bulilding LS| $80,000 1 $80,000{Pre-Engineered Building Assumed
ﬁ\xﬁgiigénl);gztw:&esﬂh::dnr\,/ga‘l:: %:3?223 i{r;(:clrl::tsallation of Cast LS $800,000 1 $800,000(Wetwell sized for 6.9 mgd, assumed total depth of 21"
t'r\;c:anical Pumps and Accessories LS“ $350,000 1 $350,000(185 HP Pumps
Electrical, Instrumentation and Controls LS“ $575,000 1 $575,000[iDoes Not include Backup Generator
Sitework and Site Piping LS $200,000 1 $200,000(|No Site Fencing or Paving Included
u;ation Startup and Testing LS| $30,000 1 $30,000
Pump Station Construction Sub-total $2,485,000|
“Project Contingency 10% $248,500
uProject Construction Total $2,733,500
!;'oject Costs 22%) $601,370
| Pump Station Project Total 33,330,000“

Whitman Requardt and Associates LLP N:\13947-000\Engineering\Cost_Est\Cost August 2009\Detailed Estimates to 1zzo_rev 1009.xls



Appendix E

TABLE E-5
Wolfe Neck Transfer Pump Station to IBRWF
Alternative #2 - Treated Effluent from RBSTP to WNRWF

ITEM UNIT [ UNITCOST | QUANTITY | ITEM TOTAL NOTES

Mobilization LS $110,000 1 $110,000
Mechanical Pipes, Valves and Fittings LS“ $280,000 1 $280,000
Electrical/Control Building LS" $80,000 1 $80,000(|Pre-Engineered Building Assumed
ﬁnge‘l’:;i"cnén":;:‘sc;‘gves“h::f’\‘Jgé‘:e“‘flfm’;i:g m‘:gs:;mﬁm of Cast LS“ $750,000 1 $750,000||Wetwell sized for 5.4 mgd, assumed total depth of 20
Mechanical Pumps and Accessories LS! $320,000 1 $320,000(160 HP Pumps
Electrical, instrumentation and Controls LS| $500,000 1 $500,000(Does Not include Backup Generator
Sitework and Site Piping LS| $200,000 1 $200,000{|No Site Fencing or Paving Included
Station Startup and Testing LS| $30,000 1 $30,000!
Pump Station Construction Sub-total $2,270,000

"Project Contingency 10% 3227,000“

uProject Construction Total $2,497,000
Project Costs 22% $549,340|
Pump Station Project Total $3,050,000
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Appendix E

TABLE E-6
Wolfe Neck Transfer Pump Station to IBRWF
Alternative #3 - County Only flows to IBRWF

ITEM UNIT {| UNITCOST | QUANTITY | ITEM TOTAL NOTES

Mobilization LS $100,000 1 $100,000]

Mmanical Pipes, Valves and Fittings LS| $200,000 ] 1 $200,000]
Electrical/Control Building LS“ $80,000 1 $80,000{{Pre-Engineered Building Assumed
ﬁ\ng;:f‘g‘an?;;’;’:‘f,{,‘:&j“::{:"\‘gl\fg‘\’/:l:fg‘r‘lg Z’;‘:é::‘:“amn of Cast LS“ $700,000 1 $700,000]Wetwell sized for 3.2 mgd, assumed total depth of 19'
Mechanical Pumps and Accessories LS $290,000 1 $290,0001100 HP Pumps
Electrical, Instrumentation and Controls LS $400,000 1 $400,000|Does Not include Backup Generator
Sitework and Site Piping LS| $200,000 1 $200,000|INo Site Fencing or Paving Included
Station Startup and Testing LS| $30,000 1 $30,000

Pump Station Construction Sub-total $2,000,000|

Froject Contingency 10% $200,000

“Project Construction Total $2,200,000

|;oject Costs 22% $484,000;
Pump Station Project Total $2,680,000
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Appendix E

TABLE E-7
Cave Neck Road to ANSRWRF Force Main
ITEM UNIT |}l UNIT COST| QUANTITY | ITEM TOTAL NOTES

Cave Neck Rd to PWTP Site FM

Mobilization (5%) LS $460,000 - $460,000|

24" Force Main (Major Highway Construction) (1.) LF 225 21,016] $4,728,600

24" Force Main (Intermediate Highway Construction) (2.) LF| 175 1,375 $240,625

24" Force Main (County Road Construction) (3.) LF 150 11,829 $1,774,350)

24" Force Main (E it Installation) (4.) LF| 100 8,480 $848,000]

Air Rel Valves and MH (5.) EA $7,000 15 105,000

rlsolation Valves EA $25,000 4 100,000

Miscellaneous Jack and Bore of Major Highway EA $50,000 5 $250,000 Assumes 5 Road Crossings
Directionai Drill Coastal Highway LS $300,000 1 $300,000;

SUBTOTAL $8,806,575

10% Construction Contingency $880,658

SUBTOTAL $9,687,233

CONSTRUCTION TOTAL $9,687,233

Project Costs 22% $2,131,181

KR

Notes

(1.) Refers to the portion of the force main installed in Coastal Highway (SR 1)

(2.) Refers to the portion of the force main instafled in Beach Highway (SR 16)

(3.) Refers to the portion of the force main installed along County Roads.

(4.) Refers to the portion of the force main installed in Easements west of Union Street Extension (SR 5)
(5.) Assumes 1 ARV per 3,000 feet of FM.
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Appendix E

TABLE E-8
WN Transfer PS to Cave Neck Road Force Main
ITEM UNIT || UNIT COST| QUANTITY | ITEM TOTAL NOTES

Cave Neck Rd to ANSRWRF FM

IMobilization (5%) LS $365,000 - $365,000
24" Force Main (Major Highway Construction) (1.) LF 225 10,251 $2,306.4751
24" Force Main (Intermediate Highway Construction) (2.) LF 175 4,175 $730,625
24" Force Main (County Road Construction) (3.) LF 150 15,208]  $2,281,200|]
24" Force Main (Easement Installation) LF 100 9,632 $963,200}
A Rel Valves and MH (5.) EA $7,000 13 $91,000]|
|_Isolation Valves EA| $25,000 4 $100,000[{
Miscellaneous Jack and Bore of Major Highway EA $50,000 1 $50,000|
SUBTOTAL $6,887,500
10% Construction Contingency $688,750
SUBTOTAL - $7,576,250
CONSTRUCTION TOTAL $7,576,250
Project Costs 22% $1,666,775

(1.) Refers to the portion of the force main installed in Coastal Highway (SR 1)

(2.) Refers to the portion of the force main installed in Kings Road (SR 9)

(3.) Refers to the portion of the force main installed along County Roads.

(4.) Refers to the portion of the force main instalied in Easements from WNRWF to Gills Neck Rd (CR 297).
(5.) Assumes 1 ARV per 3,000 feet of FM.
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Appendix E

TABLE E-9
WNRWF to IBRWF Cost Estimate: County Flows Only (Alternative 3)
Alignment Option #3 - Beaver Dam Road (SR 23)

ITEM UNIT [ UNIT COST| QUANTITY |ITEM TOTAL NOTES
WNRWF to IBRWF Force Main
Mobilization (5%) LS $580,000 - $580,000
20" Force Main (Major Highway Construction) (1.) LF] 200 7,100 1,420,000}
20" Force Main (Intermediate Highway Construction) (2.) LF 150 28,550 4,282,500
20" Force Main (County Road Construction) (3.) LF 125 32,950]  $4,118,750)
AIr Rel Valves and MH (4.) EA $7,000 23 $161,000{
Isolation Valves EA $20,000 4 $80,000](
Miscellaneous Jack and Bore of Major Highway EA| $50,000 5 $250,0000 Assumes § Road Crossings
Directional Drill Coastal Highway LS $250,000 1 $250,000
$11,142,250
10% Construction Contingency $1,114,225
SUBTOTAL $12,256,475|
CONSTRUCTION TOTAL $12,256,475]
[Project Costs 22% $2,696,425

950,00

(1.) Refers to the portion of the force main installed in John J. Williams Highway (SR 24)

(2.) Refers to the portion of the force main instalied in Beaver Dam Road (SR 23) and Indian Mission Road (SR 5)
(3.) Refers to the portion of the force main instalied along County Roads.

(4.) Assumes 1 ARV per 3,000 feet of FM.
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Appendix E

TABLE E-10
Alternative 1 - WNRWF to RBSTP
FM Alignment Option #1 - Permanent Easement Installation

Cost Estimate
ITEM UNIT || UNIT COST| QUANTITY | ITEM TOTAL NOTES

RBSTP to WNRWEF Force Main (1.}

Mobilization (5%) LS $90,000 - $90,000|

16" Force Main - County Roadway installation LF $100 8,000 $800,000,

16" Force Main - Permanent E 1t Instailation LF $70 8,200 $574,000 Assumes No Road Restoration
Air Rel Valves and MH (2.) EA| $7,000 6 42 000!

isolation Valves EA $10,000 2 20,000

Directional Drill Rehoboth Canal (3.) EA $200,000 1 $200,000

ISUBTOTAL $1,726,000

10% Construction Contingency $172,600]

SUBTOTAL $1,898,600

CONSTRUCTION TOTAL $1,898,600

{Project Costs 22% $417,692

Notes:
(1.) 10.2 MGD sized for Ultimate Design

(2.) Assumes 1 ARV per 3,000 feet of FM.

(3.) Cost for directional drili based on similar projects in Sussex County, DE.
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