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SECTION 1

INTRODUCTION

1.1 BACKGROUND

The Town of Orleans has embarked on a multi-year, multi-phase planning process to determine

if improved methods of wastewater management are needed, and if so, what those improved

methods would entail and what they would cost.  This process has been called Comprehensive

Wastewater Management Planning and is documented in the report entitled Orleans

Comprehensive Wastewater Management Plan, April 2009 Draft.

Section  9  of  the  Orleans  draft  CWMP  provides  the  rationale  for  Orleans  working  with  its

neighbors to determine if regional wastewater facilities make sense.  The Town of Orleans

secured a grant from the Cape Cod Water Protection Collaborative (CCWPC), under its "Shared

Watersheds, Shared Responsibilities" program, to undertake this regionalization study.  The

intent is to complete this evaluation while the draft CWMP is undergoing environmental review

and then incorporate its findings in the final CWMP in early 2010.

The  Town of  Eastham is  in  the  process  of  wastewater  management  planning  and  the  Town of

Brewster is currently securing consulting engineering services for water resources planning.

Both towns are now completing assessments of freshwater ponds.  Even though Eastham and

Brewster are several years behind Orleans in their planning activities, the potential for cost

savings through regionalization warrants this evaluation.  If sufficient benefits accrue to all

towns, Orleans should retain the capability for incorporating wastewater flows from these towns

into its project, subject to later confirmation once Eastham and Brewster complete their planning

activities.
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1.2 STUDY AREA

Orleans and Eastham share the watersheds of the Nauset System, Rock Harbor and Boat

Meadow.   Both  Towns  have  responsibility  for  controlling  nitrogen  to  meet  the  needs  as

documented in published Massachusetts Estuaries Project (MEP) studies or as projected by MEP

staff, which are assumed to lead to nitrogen-based Total Maximum Daily Loads (TMDLs).

Orleans and Brewster (as well as Harwich and Chatham) share the watershed of Pleasant Bay.

All four of these towns have responsibility to comply with nitrogen-based TMDLs adopted by

EPA in 2007, based on MEP technical reports completed earlier.

Orleans and Brewster also share the watershed of Namskaket Marsh.  The draft MEP technical

report for this system indicates that current and projected nitrogen loads in its watershed are well

below thresholds, so no nitrogen control needs exist there.

The  study  area  for  this  project  consists  of  the  towns  of  Orleans,  Brewster  and  Eastham and is

depicted on Figure 1-1.  Given this sharing of watersheds, it is logical to consider regionalization

opportunities.

1.3 PURPOSE OF STUDY

The purpose of this study is to identify and evaluate regionalization alternatives and to determine

if they make economic, environmental and political sense.  This study will include the following

steps:

Identifying logical options for joint wastewater facilities;

Estimating wastewater flows in the portions of Eastham and Brewster that are tributary to
coastal systems with nitrogen control needs to supplement similar prior estimates for
Orleans;
Identifying prospective sites in Brewster and Eastham where these Towns could address
their needs on their own, including possible sewer service areas;
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Estimating costs for both local and regional solutions;
Developing and applying cost-sharing formulas; and
Evaluating non-financial issues.

The principal reason for regional cost savings is "economies of scale"; that is, the cost to treat a

gallon of wastewater decreases with increasing plant size.  As flows increase at a wastewater

treatment facility, some costs (such as chemicals or sludge disposal) increase in direct proportion

to the flow.  Other costs, such as labor, do not increase in proportion to flow.  If two or more

towns participate in a regional facility, they can share those "fixed costs" and save money over

separate individual plants.

Transport costs are the principal factor offsetting these economies of scale.  Any town must

weigh the cost to build a pipeline to a regional facility against the costs savings attributable to

joint treatment.  Towns the size of Orleans, Brewster and Eastham are prime candidates to take

advantage of economies of scale, provided that transport costs are not excessive.

1.4 REPORT ORGANIZATION

This report consists of six sections.  Following this introduction are the following sections:

Section 2: Estimates of Wastewater Flows
Section 3: Identification and Description of Regionalization Alternatives
Section 4: Development and Application of Cost Model
Section 5: Evaluation of Cost Allocation Methods
Section 6: Suggested Next Steps

1.5 THREE-TOWN WORKING GROUP

The Towns of Orleans, Brewster and Eastham each provided staff to serve on a "Working

Group" for this study.  In addition, staff members of DEP, the Cape Cod Commission and the

Orleans  Brewster  Eastham  Groundwater  Protection  District  (OBEGWPD)  have  participated.

The Working Group members played an active role in development of wastewater flows,
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selection of wastewater disposal sites, and review of the report and its concepts.  The working

group members are:

George Meservey Town of Orleans

Jillian Douglass Town of Brewster

Susan Leven Town of Brewster

Chris Miller Town of Brewster

Nancy Ellis Ice Town of Brewster

Jane Crowley Town of Eastham

Brian Dudley DEP

Tom Cambareri Cape Cod Commission

Jay Burgess OBEGWPD

The efforts of the Working Group members have significantly benefited this project, and their

work is appreciated.
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SECTION 2

ESTIMATES OF WASTEWATER FLOW

2.1 INTRODUCTION

In order to evaluate economies of scale, it is necessary to prepare estimates of wastewater flow

that would be collected, treated and disposed of.  That work has been accomplished for Orleans,

and is reported in Sections 2, 3 and 4 of the draft CWMP.  Similar, but more generalized flow

estimates have been prepared for Eastham and Brewster since actual figures are not yet available.

This section of the report summarizes the evaluations used to estimate the wastewater flows now

generated in pertinent areas of each town, and the portion of those flows that should be collected

for treatment.  All wastewater flows have been computed and reported as annual averages for

consistency with the Orleans draft CWMP.  For each community, an estimate of current

wastewater  flows  was  calculated  as  well  as  an  estimate  of  future  flows  at  a  planning  horizon,

approximately 20 years from now (2030).

2.2 DEMOGRAPHIC AND WATER USE STATISTICS

Consistent with standard practice in wastewater planning, water use records were utilized to

serve as the basis for estimating wastewater flows.  Public water supplies serve the majority of

developed properties in Brewster and Orleans.  Average water consumption for properties served

by public water systems in those two communities has been used to estimate water use for

Brewster and Orleans properties served by private wells.  For Brewster, the initial analysis was

based on 2007 water billing records provided by the Brewster Water Department, and a listing of

property type provided by the Brewster Assessing Department to determine seasonality.

Supplemental data were provided by Brewster for water use from 2002 to 2007.  These data have

been linked to a GIS database so that water consumption is geographically tied to specific

parcels.

There  is  no  public  water  system  in  Eastham,  so  water  consumption  data  from  Brewster  and

Orleans have been selectively applied to demographic information for Eastham to estimate

Eastham's water consumption.



10645F 2 - 2 "(’%&) !’$(#$

The following methodology was utilized to establish wastewater flows for each community:

1. Develop statistics on water use per property for all properties served by town water,
regardless of watershed.

2. Compare those statistics with analogous ones from Orleans.

3. Apply the most appropriate statistics to properties in the applicable watersheds that
are not served by town water.

4. Add the estimated water use figures from Step 3 to the actual data for properties
that are served by town water.

5. Apply a factor to account for water consumption that does not contribute to
wastewater flow.

Table 2-1 presents a summary of the data used in this analysis.  The top of Table 2-1 shows the

assessors' data on the number of residential properties in each town, distinguishing between

seasonal and year-round homes (based on personal property taxes), and presenting subtotals for

single-family residences based on the number of bedrooms.  These house counts are presented

town-wide  for  all  three  towns.   In  addition,  Table  2-1  shows  the  house  counts  in  the  areas  of

Eastham within the Rock Harbor and Town Cove watersheds that are closest to Orleans.

The middle block of data in Table 2-1 shows the percentage distribution of homes by bedroom

count for each town.  Although there is some variability, the size of homes (as measured by

bedroom count) is approximately the same in each town: about 3.1 to 3.2 bedrooms per home on

average.  Across the entire study area, about 60% of the single-family homes are year-round

dwellings, ranging from 57% in Orleans to 65% in Brewster.   There is much more variability in

the multi-family home distribution, ranging from 25% year-round in Orleans to 81% year-round

in Eastham.
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TABLE 2-1
SUMMARY OF HOUSING DATA AND RECENT PER-PROPERTY WATER USE

Eastham
Orleans Brewster Rock Harbor &  Town Cove Only

Year-round Seasonal Total Year-round Seasonal Total Year-round Seasonal Total
Total

Town-wide
A. Number of Homes
    Single-family homes
      2 or fewer BR 469 387 856 643 386 1,029 35 29 64 1,140
      3 BR 1,006 712 1,718 2,047 992 3,039 85 55 140 2,640
      4 BR 471 347 818 733 409 1,142 43 27 70 1,104
      5 BR 109 81 190 93 70 163 6 2 8 142
      6 or more BR 15 33 48 18 17 35 2 - 2 42
           Total 2,070 1,560 3,360 3,534 1,874 5,408 171 113 284 5,068

    Multi-family properties 71 212 283 89 82 171 34 8 42 295

B. Percentage of Homes
    Single-family homes
      2 or fewer BR 23% 25% 24% 18% 21% 19% 20% 26% 23% 22%
      3 BR 49% 46% 47% 58% 53% 56% 50% 49% 49% 52%
      4 BR 23% 22% 23% 21% 22% 21% 25% 24% 25% 22%
      5 BR 5% 5% 5% 3% 4% 3% 4% 2% 3% 3%
      6 or more BR 1% 2% 1% 1% 1% 1% 1% 0% 1% 1%
           Total 100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

57% 43% - 65% 35% - 60% 40% - -

     Multi-family properties 25% 75% 100% 52% 48% 100% 81% 19% 100% -

C. Water Use per Home (gpd)
     Single-family homes
      2 or fewer BR 126 90 109 130 76 109 - - - -
      3 BR 163 116 144 173 108 152 - - - -
      4 BR 187 152 172 202 131 177 - - - -
      5 BR 226 206 218 232 154 198 - - - -
      6 or more BR 378 164 231 259 408 339 - - - -
      Overall 164 123 147 174 112 152 - - - -

     Multi-family properties 360 298 330 196 258 229 - - - -
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The last section of data in Table 2-1 summarizes the average water consumption per property

served by the public water systems in Brewster and Orleans.  The Orleans data represent a four-

year average (2002 to 2006) and are the same as presented in Section 2 of the draft CWMP.  The

Brewster data represent the average water use for 2002 to 2006 as well.

These data indicate that the average residential property served by the public water system in

Brewster uses 3.4% more water than the average such home in Orleans.  There are two plausible

reasons for this difference.  First, Brewster has a greater percentage of year-round homes.

Second, based on the 2000 US Census, the occupancy of Brewster's year-round homes is slightly

higher than in Orleans.

Brewster 2.37 persons per dwelling unit (DU),

Orleans 2.12 persons per DU, and

Eastham 2.27 persons per DU.

2.3 ESTIMATES OF WASTEWATER FLOWS

Brewster

Table 2-2 reports the estimated wastewater flows for the developed properties in Brewster that

are located in the Pleasant Bay watershed.  First, the wastewater flow was estimated for

properties on the public water system, based on actual water usage from the period 2002 to 2006

and an assumed 10% consumptive use (the water used in irrigation, car washing and similar

activities).  We estimate that these properties now produce an aggregate wastewater flow of

about 85,000 gallons per day (gpd).  Table 2-2 shows the average wastewater flow for each

category of development; for example, the average single family residential property on public

water produces 135 gpd of wastewater.  Next, the same per-property flows were applied to those

developed parcels using private wells, where no public water use information is available.  This

approach results in an estimated 32,000 gpd from those properties not on the public water

system. The overall estimate for the Brewster portion of the Pleasant Bay watershed is about
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TABLE 2-2
WASTEWATER FLOW ESTIMATES FOR BREWSTER IN PLEASANT BAY WATERSHED

Properties on
Public Water

Properties not on
Public Water All Properties

Activity

Number
of

Properties
Gpd per
Property Gpd

Number
of

Properties
Gpd per
Property Gpd

Number
of

Properties
Gpd per
Property Gpd

1.  Single-family Residential 502 135 67,770 115 135 15,525 617 135 83,295

2.  Multi-family Residential 5 188 940 4 188 752 9 188 1,692

3.  Commercial
          Athletics 2 - - 1 3,380 3,380 - - -
          Nursing Home (Note 1) 1 9,992 9,992 1 1,000 1,000 - - -
          Other - - - 6 925 5,550 - - -
          All Commercial 3 3,331 9,992 8 1,241 9,930 11 1,811 19,922

4  Other (State Class 9000) 5 1,224 6,120 91 65 5,915 96 125 12,035
______ ______ ______ ______ ______ ______

All properties 515 165 84,822 218 147 32,122 733 160 116,944
Notes:

   1.  The "nursing home" line item refers to Pleasant Bay Health & Living Center which has a private wastewater treatment plant that discharged 12,000 gpd in
 2008.
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117,000 gpd.  Approximately 72% of this figure is associated with properties for which water

use information is available and 28% from properties where the water use was estimated.

Eastham

Table 2-3 presents the approach that was taken to estimate wastewater flows in Eastham, both

town-wide and for the Rock Harbor and Town Cove watersheds.  Per-property water use figures

were assigned that are intermediate between those calculated for Brewster and Orleans, and a

10% consumptive use factor was applied.  This analysis results in wastewater flows of about

52,000 gpd in the Rock Harbor and Town Cove watersheds, and about 830,000 gpd town-wide.

(The town-wide estimate was prepared to judge consistency with the town-wide estimates for

Orleans that are reported in the draft CWMP; the Orleans town-wide estimate is 779,000 gpd.)

While this study was underway, Stearns & Wheler prepared flow estimates for Eastham as part

of a preliminary needs assessment (Draft Interim Needs Assessment and Alternatives Screening

Analysis Report, January 2009).  Although different approaches have been used, the Stearns &

Wheler flow estimates are quite close to those reported herein.  This estimate of 830,000 gpd

town-wide compares well with the Stearns & Wheler estimate of 820,000 gpd.  For the Town

Cove and Rock Harbor watersheds, this estimate of 52,000 gpd also compares well with the

Stearns and Wheler  estimate of 55,000 gpd.  The Stearns & Wheler estimates have been used in

the remainder of the report.

2.4 ESTIMATES OF WASTEWATER FLOWS TO BE TREATED

The  flow  estimates  reported  in  Tables  2-2  and  2-3  represent  the  wastewater  flows  across  the

entire town or the noted watershed.  To meet the established or expected TMDLs, a portion of

the total wastewater must be collected and treated.  Those percentages are as follows for current

conditions:

Brewster portion of Pleasant Bay watershed 50% (from the MEP technical report)
Rock Harbor 79% (from the draft MEP report)
Nauset System 55% (estimated by MEP staff)
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TABLE 2-3
WASTEWATER FLOW ESTIMATES FOR EASTHAM

In Tables 2-4 and 2-5, these percentages are applied to the overall wastewater flows to estimate

the wastewater flows that must be collected and treated.  Table 2-4 summarizes "current"

conditions while Table 2-5 presents "future" conditions.  For Eastham, a 10% growth in collected

wastewater has been used in Table 2-5 as reported by Stearns & Wheler.  For Brewster, the

Town requested inclusion of a 26% growth factor for its portion of the Pleasant Bay watershed.

For TMDL compliance, 50% of current septic nitrogen loads must be removed and 100% of

future loads.  The requested 26% growth in watershed-wide flow translates to the need to collect

52% of the future wastewater flow.  This concept is illustrated graphically below in Figure 2-1.

To illustrate the linkage between the various tables, note that Table 2-2 estimates a flow of about

117,000 gpd from the Pleasant Bay portion of Brewster.  Since 50% of that wastewater must be

collected and treated, 58,000 gpd is shown in Table 2-4 and 88,000 gpd (52% growth) in Table

2-5.  Tables 2-4 and 2-5 report the flow estimates prepared by Stearns & Wheler for Eastham.

Rock Harbor &
Town Cove Watersheds Town-Wide

Activity
Number of
Properties

Gpd per
Property Gpd

Number of
Properties

Gpd per
Property Gpd

1.  Single-family Residential
          Year-Round 171 160 27,360
          Seasonal 113 110 12,430
          All Single-family 284 140 39,790 5,068 140 709,520

2.  Multi-family Residential
          Year-Round 34 200 6,800
          Seasonal 8 250 2,000
          All Multi-family 42 210 8,800 295 210 61,950

3.  Commercial 6 600 3,600 101 600 60,600
______ ______ ______ _______

All properties 332 157 52,190 5,464 152 832,070
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Pleasant Bay Health & Living Center is located in Brewster in the Pleasant Bay watershed.  In

2007, a private wastewater treatment facility was built there to serve both the original nursing

home and the new adjacent development.  That treatment facility has operated under a DEP

groundwater discharge permit and has produced effluent nitrogen well below the 10 mg/l

standard.  The 2008 average flow was approximately 12,000 gpd. The nitrogen contribution from

that 12,000-gpd facility is accounted for in this evaluation.

The Orleans draft CWMP presents estimates of wastewater flow from the watersheds impacted

by Orleans.  Here is how those figures change in the various regionalization scenarios, expressed

as annual averages at the planning horizon:

Brewster alone   88,000 gpd (Pleasant Bay watershed)
Eastham alone 160,000 gpd (Rock Harbor & Nauset watersheds)
Orleans alone 504,000 gpd (town-wide, core plan)
Orleans and Brewster 592,000 gpd (17% increase over Orleans alone)
Orleans and Eastham 664,000 gpd (32% increase over Orleans alone)
All three towns 752,000 gpd (49% increase over Orleans alone)

FIGURE 2-1
ILLUSTRATION OF CURRENT AND FUTURE NITROGEN LOAD REDUCTIONS
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TABLE 2-4
REGIONAL WASTEWATER FLOWS REQUIRING
TREATMENT UNDER CURRENT CONDITIONS

Wastewater Flows, gpd, originating in:
Watershed Orleans Brewster Eastham Total

Note 4
Pleasant Bay 183,000 58,000 0 241,000

Cape Cod Bay System
       Namskaket 0 0 0 0
       Little Namskaket 0 0 0 0
       Rock Harbor 51,000 0 10,000 61,000
          Subtotal 51,100 0 10,000 61,000

Nauset System
      Town Cove 96,000 0 45,000 141,000
      Remainder 41,000 0 85,000 126,000
          Subtotal 137,000 0 130,000 267,000

Total--All Watersheds
     Impacted by Orleans 371,000 58,000 140,000 569,000

Other Watersheds not Note 2 Notes 3 and 4
      Impacted by Orleans 0 Not Available 80,000 Not Available

Town-wide Totals 371,000 Not Available 220,000 Not Available
Notes:
1.  All flows expressed as annual averages, without infiltration/inflow.
2.  Brewster has flows in watersheds of Herring River and Quivett Creek, where treatment requirements are unknown.
3.  Eastham has flows in watersheds of Boat Meadow, Herring River and Wellfleet Harbor; the figure shown relates
     only to freshwater pond watersheds.
4.  Based on Feb 18, 2009 letter from Stearns & Wheler for tentative sewer service areas in these watersheds.

The  wastewater  flows  shown  in  Tables  2-4  and  2-5  represent  the  volumes  of  wastewater  that

would be collected from the various potential service areas.  Tables 2-4 and 2-5 will form the

basis for cost estimating.  Where appropriate for cost estimating, an allowance has been added

for infiltration and inflow (I/I), the extraneous surface water and groundwater that inevitably

enters the sewer system from leaking pipes and manholes, and from illicit cellar or storm drains.

The effluent disposal capacity at the Tri-Town site has been evaluated for the regional flows

including appropriate I/I allowances.
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Brewster and Eastham Working Group members were each provided an opportunity to review

and comment on the wastewater flow estimates.  Eastham took no exception to the estimates

generated by Wright-Pierce.  Brewster provided a number of comments related to existing water

use,  estimated  consumptive  use,  as  well  as  long-term  growth  trends.   These  comments  were

addressed, are included in the numbers presented in the tables herein, and are utilized in the

development of cost estimates in Section 4.

TABLE 2-5
REGIONAL WASTEWATER FLOWS REQUIRING

TREATMENT UNDER FUTURE CONDITIONS

Watershed Wastewater Flows, gpd, originating in
Orleans Brewster Eastham Total

Note 4
Pleasant Bay 249,000 88,000 0 337,000

Cape Cod Bay System
      Namskaket 0 0 0 0
      Little Namskaket 0 0 0 0
      Rock Harbor 69,000 0 10,000 79,000
            Subtotal 69,000 0 10,000 79,000

Nauset System
      Town Cove 130,000 0 50,000 180,000
      Remainder 56,000 0 100,00 156,000
            Subtotal 186,000 0 150,000 336,000

Total--All Watersheds
       Impacted by Orleans 504,000 88,000 160,000 752,000

Other Watersheds not Note 2 Notes 3 and 4
       Impacted by Orleans 0 Not Available 90,000 Not Available

Town-wide Totals 504,000 Not Available 250,000 Not Available
Notes:
1.  All flows expressed as annual averages, without infiltration/inflow.
2.  Brewster has flows in watersheds of Herring River and Quivett Creek, where treatment requirements

are unknown.
3.  Eastham has flows in watersheds of Boat Meadow, Herring River and Wellfleet Harbor; the figure

shown relates only to freshwater pond watersheds.
4.  Based on Feb 18, 2009 letter from Stearns & Wheler for tentative sewer service areas in these

watersheds.


