BEAUFORT COUNTY
STORMWATER MANAGEMENT UTILITY BOARD

AGENDA

Wednesday, September 30, 2015
2:00 p.m.

Beaufort Industrial Village, Building 3 Conference Room 104
Industrial Village Road, Beaufort
843.255.2805

In accordance with South Carolina Code of Laws, 1976, as amended, Section 30-4-80(d), all
local media was duly notified of the time, date, place and agenda of this meeting.

1. CALL TO ORDER - 2:00 p.m.
A. Approval of Agenda
B. Approval of Minutes — August 26, 2015 (backup)

2. INTRODUCTIONS
3. PUBLIC COMMENT

4. REPORTS

Utility Update — Eric Larson, P.E. (backup)

MS4 Update - Eric Larson, P.E. (backup)

Monitoring Update — Eric Larson, P.E. (backup)

Stormwater Implementation Committee Report — Eric Larson, P.E. (backup)
Stormwater Related Projects — Eric Larson, P.E. (backup)

Upcoming Professional Contracts Report — Eric Larson, P.E. (backup)
Regional Coordination — Eric Larson, P.E. (backup)

Financial Report — Not provided this month

Maintenance Projects Report — Not provided this month

TIOMmMOOwW>

5. UNFINISHED BUSINESS
A. Update on the Rate Structure/ Rate Increase- Eric Larson

6. NEW BUSINESS
A. Presentation of the D.N.R. Volume Sensitivity (Salinity) Study (backup)
B. Presentation of the May River Watershed Sewer Master Plan by The Town of Bluffton (backup)
C. Draft 2016 Stormwater Management Utility Board Meeting Schedule (backup)

7. PUBLIC COMMENT

8. NEXT MEETING AGENDA
A. October 21, 2015 (backup)

9. ADJOURNMENT
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Beaufort County Stormwater Management Utility Board (SWMU Board)
Meeting Minutes

August 26, 2015 at 2:00 p.m. in Beaufort Industrial Village Building #3 Conference Room
Draft 9-2-2015

Board Members Ex-Officio Members
Present Absent Present Absent
Don Smith Allyn Schneider Andy Kinghorn Van Willis
William Bruggeman Jeremy Ritchie
Marc Feinberg Scott Liggett

Larry Meisner
Patrick Mitchell
James Fargher

Beaufort County Staff  Visitors

Eric Larson

Eddie Bellamy Dan Duryea, BC Solid Waste Board

Carolyn Wallace Reed Armstrong, Coastal Conservation League
Kevin Pitts Cynthia Bensch, County Council

Patricia Wilson Alice Howard, County Council

Allison Coppage Shelby Berry, Bft. Soil & Water Conservation Dist.
Thomas Keaveny Denise Parsick, Bft. Soil & Water Conservation Dist.
James Minor, Jr. Kate Schaefer, Coastal Conservation League

Paul Moore, Ward Edwards

1. Meeting called to order — Don Smith
A. Agenda — The board members consented to switch item (5) Unfinished Business with item (6) New
Business. The agenda was approved with this change.
B. July 15, 2015 Minutes - Approved.

2. Introductions — Completed.
3. Public Comment(s) — None.

4. Reports — (Mr. Eric Larson and Mr. Eddie Bellamy provided a written report and Mr. Alan Eisenman
provided a copy of the June financials and they were attached to the agenda and can be accessed at
http://www.bcgov.net/departments/Administrative/beaufort-county-council/boards-and-
commissions/council-appointed/board-list/stormwater-management-utility-
board/agendas/2015/082615.pdf)

A. Utility Update — Eric Larson
Mr. Eric Larson referred to the report he submitted with the agenda packet. He had nothing new to
report.



. Municipal Separate Storm Sewer System (MS4 Update) — Eric Larson

MS4 Permit Application — The County received a letter from SCDHEC on August 21%. Public
announcement was delayed until September 1%, The effective permit date should be October 1, 2015.
. Monitoring Update — Eric Larson

US 278 Pond Project- Mr. Kevin Pitts and Mr. Danny Polk are working together to provide
preconstruction sampling as a baseline. Later sampling should result in improved water quality and
volume control as a result of the project.

USCB and County MOU - Meetings with Dr. Warren (USCB) have been postponed until September.
The goal is to restructure the MOU for changing monitoring needs due to Capital Improvement
Projects (CIP) and MS4 requirements without having to constantly amend the MOU.

. Stormwater Implementation Committee (SWIC) Report — Eric Larson

The focus (of the SWIC meetings) has been the Rate Study and selection of the consultant for the
Storm Water Management Plan Update. Both the July 15, 2015 and August 12, 2015 meeting
minutes are included in this report.

. Stormwater Related Projects — Eric Larson

Bluffton Gateway Final Development and Island Shops Final Development Plan Review — Both of
these projects are private developments of large shopping centers. Mr. Larson reviewed these plans as
part of the Staff Review Team (SRT) and he does reviews for the City of Beaufort as well. One is the
Wal-Mart Center by the Airport off of Sea Island Parkway. The developers for these projects are not
local and they question the complexity and cost of implementing Stormwater design standards. Mr.
Larson believes these issues need to be addressed when the BMP Manual is being reviewed as part of
MS4.

Professional Contracts Report — Eric Larson
Utility Rate Study — Will be discussed under Old Business.

Stormwater Management Plan (Master Plan) Update —The Stormwater Implementation Committee
interviewed Applied Technology Management, Center for Watershed Protection, Bowman
Construction and Ward Edwards. The responses were based on qualifications. The committee’s
recommendation is Applied Technology Management (ATM). The committee will meet with ATM to
establish a scope of work, cost of service and contract and should be ready to present a
recommendation to hire ATM at the September meeting.

. Regional Coordination - Eric Larson

Salinity Study ($25,000 Budget —County Portion) — The advisory committee is meeting on September
10" to go over the final report. SC-DNR has asked to present the findings at the September 30"
Board Meeting.

Solid Waste Board Request for Support — Will be presented under New Business.

SC 170 Widening — Mr. Larry Meisner confirmed that Mr. Zinn is the same individual who made a
public comment during the last board meeting. Mr. Larson reaffirmed that the County continues to
meet with Mr. Zinn to resolve matters of concern to.

. Financial Report —

The report was included in the packet and no questions were addressed.

. Maintenance Projects Report — Eddie Bellamy

Mr. Eddie Bellamy reported that five major and twenty-three minor or routine project summaries
were included in his report. Ms. Cynthia Bench questioned whether Davis Road by the new school in
Bluffton was having flooding issues. Mr. Bellamy stated that he is not aware of flooding issues and
the drainage is adequate. Mr. Donald Smith questioned if the recent excessive rain has caused any
issues. Mr. Bellamy and Mr. Jeremy Ritchie replied that Bluffton Parkway and the area between



Masters Way and Buckwalter Parkway were experiencing flooding issues. Unclogging a storm drain
resolved one issue, but staff is still trying to locate the other drainage problem.

5. New Business —

A

Public Education Briefing- Denise Parsick - Beaufort Soil and Water Conservation District

Ms. Denise Parsick gave a 2015 fiscal year end briefing to the Stormwater Management Utility Board
Members. She provided a presentation in advance which can be viewed on the posted agenda.

Solid Waste and Recycling Board Letter for Stormwater Management Utility Board- Dan
Duryea- Solid Waste Board Chairman

Mr. Dan Duryea referred to a letter which was included in the posted agenda. Mr. Duryea is seeking
the support of the Stormwater Board to phase out drop-off convenience centers for curbside service.
The Stormwater Board would like more background information and consequences of MS4
implementation before discussions continue.

Okatie West Pond Acceptance of Section 319 Grant and Recommendation to Beaufort
County’s Natural Resources Committee - Eric Larson

Mr. Larson included the 319 Grant Acceptance documents and the Recommendation Memo to the
Natural Resources Committee in the posted packet. Mr. Larson explained how the grant is a 60%
grant with 40% matching requirement. Federal funding totals $792,000 and the Non- Federal
matching portion is $528,000. The total amount is $1,320,000.Questions about fluctuation in the
project cost were answered by stating that the total Federal funding will not increase with an
increased cost, however, if the project costs are lower, then Federal funding will still only pay 60%
which would reduce the Federal amount paid. This project was previously approved so the board
unanimously recommended the grant approval to the Natural Resources Committee.

6. Unfinished Business —

A

Update on Rate Study — Eric Larson

Mr. Larson advised all in attendance that the rate study information being presented is available by
viewing the July 15, 2015 Stormwater Management Utility Board Meeting Video at
http://beaufort.granicus.com/MediaPlayer.php?view_id=3&clip_id=2204;by visiting the Stormwater
Management Utility home page and clicking on the relevant links at
http://www.bcgov.net/departments/Engineering-and-Infrastructure/stormwater-management/; by
watching the Natural Resources Committee Meeting on July 20, 2015 and County Council meetings
on September 22, 2014, July 27, 2015, August 10, 2015 and August 24, 2015; and by watching the
County Council workshop Mr. Larson presented on January 22, 2015. Mr. Larson informed the board
that County Council has delayed the 3" reading of the Stormwater Ordinance until September 14,
2015. This revised ordinance coincides with the recommended rate study model fee increase.

Mr. Larson presented a time line of the rate study process to the board. He highlighted issues that
have been brought up at public hearings and council meetings. Two key concerns addressed are:

1. Private Citizens are concerned that their drainage issues are not being addressed. Many
citizens feel that they are paying a Stormwater fee with no benefit. Mr. Larson referred to the
Extent of Services which provides for publically owned infrastructure. With a fee increase,
the Extent of Services could be expanded. Mr. Larson also stated that the County has
experienced difficulty obtaining drainage easements from citizens to perform the necessary
drainage maintenance. Without an easement, the County has no legal justification for
providing the necessary maintenance.


http://beaufort.granicus.com/MediaPlayer.php?view_id=3&clip_id=2204
http://www.bcgov.net/departments/Engineering-and-Infrastructure/stormwater-management/

2. The potential impact on Rural, Agriculture Use and Vacant Land parcels. County Council

requested that the rate study model be adjusted to analyze a cap on five or more acres. Mr.
Larson discussed the percentage of parcels that were five acres and greater and their impact
on revenues. He also referred to monitoring data that suggest that vacant land does affect
bacteria levels in undeveloped watershed areas. These parcels have been paying based on
runoff factors and were paying an impervious percentage based on SFU. The new rate study
terms this as Gross Area. His revenue analysis reflects that of the 126,000 [sic] billing
accounts, 65,000 are county parcels and 3,118 meet the 5 acres or more criteria. Using this
data set: the existing rate structure percentage of revenues is 9.66%; Option A percentage of
revenues is 8.89%; and the recommended option E percentage of revenues is 5.94%. This
analysis demonstrates less dependency from revenues generated by parcels five acres or
greater using the recommended option E.

Mr. Larson also addressed an adjustment in Countywide Infrastructure (CWI) for the municipalities

based on reallocation of infrastructure. Mr. Larson and County Staff met with the city and towns to

go over all the maps and infrastructure calculations to fine tune the rate study model. This resulted in

decreased percentages for the municipalities and an increased percentage for the County. Since the

CWI1 is calculated to the penny and the model rounded to the whole dollar, the difference made no

change in the County fee.

Mr. Larson plans on getting a simplified version of the presented information for the public. He also
referred to correspondence with SCDHEC confirming time lines and fines assessed if MS4
implementation does not meet regulations such as the $37,500 per day fine. Mr. Larson said Mr.
Brian Flewelling (Chairman of the Natural Resources Committee) is working on a two hour
workshop prior to the Natural Resource Committee meeting on September the 8. Mr. Larson
encouraged the board to attend and support that workshop. The Stormwater Management Utility
Board unanimously reaffirmed the following motions:
1. Motion to accept the rate study with the recommended option E and the rates as
identified in the rate study.
2. Motion to recommend the revised Stormwater Management Utility Budget for Fiscal
Year 2016.
3. Motion to acknowledge the draft ordinance and agree with the changes in the ordinance
to be brought before County Council.
Mr. James Fargher questioned how individuals in Homeowner’s Associations (HOAS) receive benefits
from their Stormwater Credits. Mr. Larson said the HOA receives the credit. The individual is still
responsible for personal Stormwater fees. Mr. Fargher feels that HOA individuals should have reduced
fees due to stormwater credit compliance. Mr. Larson pointed out that the individual fee includes MS4
implementation, Capital Improvement Projects and Operation and Maintenance needs. All individuals
use and benefit from public infrastructure. The utility fee would have to increase if the County
maintained the HOA infrastructure.

Mr. William Bruggeman asked why five acres was the designated number for the acreage cap. Mr.
Larson deferred the question to Ms. Kate Schaefer with Coastal Conservation League. Ms. Schafer
explained that she understands that this rate structure decreases revenues generated from five or greater
acres, however, she feels from a scientific standpoint that Gross Area or Open Space provide an
ecological service. She agrees with the revision to support MS4 implementation, but she feels there
should be a cap on Gross Area. She stated that five acres is forestry zoning and that seemed like a



reasonable place to start. She also feels that development contributes more towards runoff factors and
should be charged accordingly. She supports the revised rate structure with a five acre cap and she
stated this at the public reading on August 24, 2015.

7. Public Comment(s) — Cynthia Bensch (County Council)
Ms. Bensch disagrees with putting a cap on five acres or greater. She believes that developers provide
much of the fee burdens by paying impact fees and installing required infrastructure. Ms. Bensch
referenced the Connecticut River Valley and how chemicals from farms ran into the Connecticut River
Valley. She does not believe rural owners should receive a break while developers are penalized. Ms.
Bensch is going to recommend that funding be provided by $1.5 million out of reserve funds.

Mr. Donald Smith commented that if the rate study does not pass, then capital projects and consultant
studies need to be closely evaluated because MS4 requirements need to be implemented.

8. Executive Session —
“Discussion of negotiations incident to proposed contractual arrangements and proposed sale or purchase

of property, the receipt of legal advice where the legal advice relates to a pending, threatened, or potential
claim or other matters covered by the attorney-client privilege, settlement of legal claims, or the position of
the public agency in other adversary situations involving the assertion against the agency of a claim.”

Mr. Larry Meisner made a motion to proceed with Project A because (1) it is included in the Master Plan,
(2) it is in the budget, and (3) after due diligence the price is determined reasonable. The motion was
seconded and the board passed it unanimously.

9. Next Meeting Agenda- Approved with an amendment to 6B. (Please see attachment)

10. Meeting Adjourned.



BEAUFORT COUNTY
STORMWATER MANAGEMENT UTILITY BOARD
AGENDA
Wednesday, October 21, 2015
2:00 p.m.
Beaufort Industrial Village, Building 3 Conference Room 104
Industrial Village Road, Beaufort
843.255.2805

In accordance with South Carolina Code of Laws, 1976, as amended, Section 30-4-80(d), all
local media was duly notified of the time, date, place and agenda of this meeting.

1. CALL TO ORDER - 2:00 p.m.
A. Approval of Agenda
B. Approval of Minutes — September 30, 2015 (backup)

2. INTRODUCTIONS
3. PUBLIC COMMENT

4. REPORTS

Utility Update — Eric Larson, P.E. (backup)

MS4 Update - Eric Larson, P.E. (backup)

Monitoring Update — Eric Larson, P.E. (backup)

Stormwater Implementation Committee Report — Eric Larson, P.E. (backup)
Stormwater Related Projects — Eric Larson, P.E. (backup)

Upcoming Professional Contracts Report — Eric Larson, P.E. (backup)
Regional Coordination — Eric Larson, P.E. (backup)

Financial Report (backup)

Maintenance Projects Report — Eddie Bellamy (backup)
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5. UNFINISHED BUSINESS
A. Approval of Draft 2016 Stormwater Management Utility Board Meeting Schedule (backup)

6. NEW BUSINESS
A. Overview of MS4 Implementation of Permit Year 1 (PY1)- Eric Larson (backup)

7. PUBLIC COMMENT

8. NEXT MEETING AGENDA
A. November 18, 2015 (backup)

9. ADJOURNMENT
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BEAUFORT COUNTY STORMWATER UTILITY
120 Shanklin Road
Beaufort, South Carolina 29906
Voice (843) 255-2801 Facsimile (843) 255-9478

September 30, 2015
Stormwater Manager’s Report for the Stormwater Utility Board Meeting
Utility Update

Mr. Eric Larson has reviewed 5 projects for County Staff Review Team.

2. Stormwater fee credit application for the HHI Airport. Approved. Savings of $19,656.16
annually.

3. Rate Structure Ordinance and Rate Increase — County Council did not approve the rate

increase. Staff is currently working on a balanced budget proposal for administration to

cut expenses to match lower revenue projections.
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BEAUFORT COUNTY STORMWATER UTILITY
120 Shanklin Road
Beaufort, South Carolina 29906
Voice (843) 255-2801 Facsimile (843) 255-9478

September 30, 2015

Stormwater Manager’s Report for the Stormwater Utility Board Meeting

MS4 Update

1.

N

MS4 Permit Application — DHEC Public Notice was issued August 31, 2015. The
effective date of the permit will be October 1, 2015, assuming comments received by the
public do not delay action by DHEC.

MS4 program development — Nothing new to report.

MS4 Staffing — The County is currently advertising for a new position, MS4 Coordinator.
Hiring is pending approval of a revised operating budget.

Beaufort County Pond Conference — Registration is open. The date is set for October 22,
2015 at USCB Gateway campus in Bluffton.

Education and Outreach — Nothing new to report.



BEAUFORT COUNTY STORMWATER UTILITY
120 Shanklin Road
Beaufort, South Carolina 29906
Voice (843) 255-2801 Facsimile (843) 255-9478

September 30, 2015
Stormwater Manager’s Report for the Stormwater Utility Board Meeting
Monitoring Update
1. USCB and County MOU for the Lab Services — Meetings to discuss possible changes to

the MOU has been delayed due to workload. The goal is to meet after resolution of the
rate increase, budget revisions, etc.



BEAUFORT COUNTY STORMWATER UTILITY
120 Shanklin Road
Beaufort, South Carolina 29906
Voice (843) 255-2801 Facsimile (843) 255-9478

September 30, 2015
Stormwater Manager’s Report for the Stormwater Utility Board Meeting
Stormwater Implementation Committee (SWIC) Report

1. The SWIC meeting in September was cancelled. The SWIC meets again on October 8,
2015.



BEAUFORT COUNTY STORMWATER UTILITY
120 Shanklin Road
Beaufort, South Carolina 29906
Voice (843) 255-2801 Facsimile (843) 255-9478

September 30, 2015

Stormwater Manager’s Report for the Stormwater Utility Board Meeting

Stormwater Related Projects

1.

US 278 Retrofit Ponds ($356,000 =Budget) — The pond at Pickney Colony Park is
complete. Clearing is ongoing at the first of two ponds on Barrel Landing Road.
Weather has slowed progress.

Turtle Lane Paving on Lady’s Island (Stormwater Add-On) ($8,940 Budget) — Nothing
new to report.

Okatie West / SC 170 Widening Retrofit Land Purchase (Land Acquisition = $160,415
Budget, Design and Construction = $915,000 Budget) — Closing of the property is still
pending. The CWA Section 319 grant award was accepted by County Council in the
amount of $792,000. The contract with DHEC is pending. Funding for the project is
subject to the budget revision.

SC 170 Widening Pond #8 Project (Land Acquisition = $155,694 Budget, Design and
Construction = $630,840) — County Council approved the purchase in partnership with
Rural and Critical Lands. Closing is pending. No schedule for construction has been
established.

Huspah Court South Ditch Easement / Mike Zara - The County received the property
owner’s counteroffer. Staff has responded with yet another counteroffer. No agreement
has been made at this time. Funding for the project is subject to the budget revision.
Bluffton Gateway Final Development Plan Review — Mr. Larson has completed review
and approved the stormwater plan for the project.

Island Shops Final Development Plan Review — Nothing new to report.



BEAUFORT COUNTY STORMWATER UTILITY
120 Shanklin Road
Beaufort, South Carolina 29906
Voice (843) 255-2801 Facsimile (843) 255-9478

September 30, 2015

Stormwater Manager’s Report for the Stormwater Utility Board Meeting

Professional Contracts Report

=

Utility Rate Study — See Utility Update Item #4.

2. Stormwater Management Plan (Master Plan) Update - Applied Technology and
Management, Inc. (ATM) is still working on a scope of work, cost of service, and
contract. Staff is not ready to recommend approval of the contract at this time.



BEAUFORT COUNTY STORMWATER UTILITY
120 Shanklin Road
Beaufort, South Carolina 29906
Voice (843) 255-2801 Facsimile (843) 255-9478

September 30, 2015

Stormwater Manager’s Report for the Stormwater Utility Board Meeting

Regional Coordination

1.

Battery Creek Pond Funded by an EPA 319 Grant ($132,609 Budget — County Portion) —
On going. USACE permit for the critical land impact is still pending but should be
issued in the next 45 days. All other permits are in place. The grant extension has been
approved. Staff believes work can start in some of the upland areas of the project site
while the remaining USACE permit is approved. Staff plans to begin advertising for bids
in October, selecting and awarding through January 2016, and beginning construction in
February 2016. (Lamar Taylor may also report)

May River Watershed Action Plan — (Jeremey Ritchie or Kim Jones may report)

Stoney Creek Project — No update to report.

Pine Ridge Retrofit Project — No update to report.

Volume Sensitivity (aka. Salinity) Study ($25,000 Budget — County Portion) - SC-DNR
will present the findings at the September 30, 2015 Board meeting and the October
Natural Resources Committee Meeting. A copy of the final report is included in the
meeting packet.

Buckingham Plantation Drive Innovation District Conceptual Design Study ($25,000
Budget — SWU Portion) — Project is on hold pending funding to match the SWU portion.
SWU funding for the project is subject to the budget revision.

SC 170 Widening — Mr. Larson continues to work with the other County staff on the
project, County Council Members, and Mr. Tom Zinn (an adjacent property owner) to
come to resolution on multiple issues raised by Mr. Zinn. Nothing new to report.

City of Beaufort Stormwater Assistance MOU — No further progress to report.

Factory Creek Watershed Regional Detention Basin & Academy Park Subdivision
Proposal — Staff is discussing a potential Public — Private Partnership with the developer
to construct a regional facility on this site. This would involve revising the current
concept as defined by the 2006 Stormwater Management Plan. Participation by the
County is still undecided. Funding for the project is subject to the budget revision.



Collaborative Research to Prioritize and Model the Runoff
Volume Sensitivities of Tidal Headwaters

A Final Report Submitted to the

National Estuarine Research Reserve System
Science Collaborative
08/13/2015

Project Start Date: September 1, 2013
Project Completion Date: June 30, 2015

Project Coordinator: Dr. Denise Sanger
Applied Science Lead: Dr. Denise Sanger
Collaboration Lead: April Turner

Submitted by: A. Tweel, D. Sanger, A. Blair, E. Montie, A. Turner, J. Leffler

Name: Denise Sanger
NERR: ACE Basin

Email: sangerd@dnr.sc.qgov
Phone: 843-953-9074

This project was funded by a grant from NOAA/National Estuarine Research Reserve
Science Collaborative, NOAA Grant Number NAOINOS4190153.
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Abstract

Non-point source pollution from stormwater runoff associated with large-scale land use changes
threatens the integrity of ecologically and economically valuable estuarine ecosystems. Beaufort
County, SC implemented volume-based stormwater regulations on the rationale that if volume
discharge is controlled, contaminant loading will also be controlled. The County seeks to identify
which of their tidal creeks and what portions of the creeks are most sensitive to stormwater
runoff.

Through an ongoing collaborative process with county staff and officials as well concerned
citizens, four watersheds, with a fifth added for validation, of critical interest were instrumented
with rain gauges and salinity sensor arrays to monitor the movement of freshwater down these
systems from volume “sensitive” headwaters to volume “insensitive” downstream waters. A total
of 32 sites were monitored with 791 salinity responses to rain events captured. The change in
salinity was measured as the primary indicator of the volume of stormwater entering the
estuarine ecosystem. Salinity was filtered using a 13.5 and 25 hour moving average to remove
the tidal fluctuations observed in estuarine systems in South Carolina, thereby allowing us to
isolate the stormwater impacts from tidal effects. Statistical analyses were conducted on the
salinity data, rainfall, and various watershed parameters to develop predictive models. A
watersheds study was conducted across all Beaufort County major watersheds to scale up the
findings of this study. Stormwater runoff was also modeled with the Stormwater Runoff
Modeling System (SWARM) to estimate the expected runoff based on watershed area, land
cover, soils, and slope. SWARM was used to project impacts of climate change and engineered
stormwater retrofits on tidal creeks.

Four major outcomes resulted from this project. First, a strong working relationship has been
forged with the range of relevant Intended Users including the establishment of a Watershed
Advisory Committee that has helped drive data collection, analysis, synthesis, and translation.
Second, correlations between rainfall amount and salinity drop were developed in order to define
volume sensitive areas, and locations within each system have been designated as more volume
sensitive. Third, a ranking of all Beaufort County watersheds as either more or less volume
sensitive has been made based on a range of different analyses. Fourth, best management
practices (BMP) and climate change scenarios were developed for the six volume sensitive
watersheds; the scenarios will enhance understanding of impacts of future conditions in Beaufort
County. This information will permit Beaufort County to focus policy and stormwater
management actions on the portions within a tidal creek as well as which creeks are more
sensitive to stormwater inputs.

Management Problem and Context

Non-point source pollution from stormwater runoff associated with rapid coastal human
population growth and large-scale land use changes threaten the integrity of ecologically and
economically valuable estuarine ecosystems worldwide. Climate change is expected to
exacerbate these stormwater problems (Karl et al. 2009). A portion of the ACE Basin lies within
Beaufort County, South Carolina, a community very concerned about the threat of stormwater
degrading its estuarine environments, a challenge that figures prominently in its Comprehensive



Plan, local media, and government affairs (Van Dolah et al. 2000, Island Packet 2001, Beaufort
County 2007, Pollack and Walker Szivak 2007, Town of Bluffton 2008). This concern is also
cited as a priority for the ACE Basin NERR in its 2011-2016 Management Plan and its Coastal
Training Program (CTP) Strategic Plan (Maier 2010, Walker 2010). The Reserve has been
actively involved with Beaufort County in addressing stormwater issues through its CTP and
Stewardship activities. Beaufort County’s rapid growth (83% between 1990 and 2006 and an
additional 70% increase expected through 2025) makes it particularly susceptible to
environmental degradation from stormwater runoff (Beaufort County 2007). The local
population is particularly concerned that, in addition to runoff transporting biological and
chemical contaminants, the “flashiness” of salinity changes due to stormwater influx of
freshwater may negatively affect larval recruitment and survival of shellfish, crustaceans, and
fish in the marshes. The health of these fishery resources is of the highest priority for local
residents and rapid salinity changes are considered locally to be as much a problem as
contaminants or nutrient enrichment (Barber 2008, Town of Bluffton 2008).

The County has modified its stormwater requirements to include water quantity control (runoff
volume) within their Best Management Practices (BMP) manual in addition to water quality
(Ahern et al. 2012). The County’s rationale is that reducing the runoff of stormwater into
estuaries results in fewer bacterial, nutrient, and chemical contaminants as well as less rapid
salinity changes (J.R. McFee, County Engineering and Infrastructure Director, personal
communication). Beaufort County has implemented some of the toughest regulations in the
country, which may serve as a model for coastal communities nationally. Within specifically
identified “volume sensitive” watersheds they may require that all stormwater be retained on site
through a variety of Low Impact Development (LID) approaches.

Three barriers have been identified by the Intended User group which invited us to partner with
them. First, a significant barrier to implementing Beaufort County’s volume control plan is the
lack of scientific data necessary to identify those watersheds and portions of creeks which are
more sensitive to stormwater runoff. Beaufort County’s stormwater standards have been
contentious at times considering the financial impact to developers and property owners.
Secondly, the Beaufort County recognized that it lacked the internal capacity to conduct the
necessary studies. Early in 2012, the County approached the South Carolina Department of
Natural Resources (SCDNR), the ACE Basin NERR, and the University of South Carolina at
Beaufort (USCB) with a request to help it identify specific volume sensitive waters, based upon
scientifically rigorous data, so that appropriate regulations could be applied to those areas. A
five-year cooperative Memorandum of Understanding (MOU) between Beaufort County,
SCDNR, USCB, and the Town of Bluffton was developed and approved by County Council with
a commitment of funds to begin the process of both identifying these watersheds and assessing
whether the observed salinity fluctuations (flashiness) in tidal creeks negatively affect key
fishery resources. The level at which these funds were allocated represented a third significant
barrier, in that it would take at least five years to obtain the desired data. This constraint on
funding meant that only one or two creek systems per year could be assessed with minimal data
collection. It would also mean that these critical, user-prioritized watersheds would be monitored
in different years, making volume sensitivity assessments challenging. This collaborative project
provides Beaufort County with the data they need in order to address policy in a timely manner.



The data will be available for incorporation into their next Stormwater Management Plan (2016-
2026).

The immediate Intended Users impacted by this problem are the Beaufort County Council
elected officials, the Council-appointed Stormwater Management Utility Board (SWMUB) who
represent each legal jurisdiction of the County including Town of Bluffton, and the Beaufort
County Stormwater Management Division professional staff, all of whom are charged with
managing stormwater within Beaufort County. In addition, we established and worked
throughout the project with a Watershed Advisory Committee (WAC). The WAC was comprised
of SWMUB members, Beaufort County stormwater staff, and various others involved in water
quality or natural resource conservation in Beaufort County. All of these entities are insistent on
strong scientific justification for any major changes to stormwater policies. Coastal
municipalities throughout South Carolina and the Southeast are all faced with similar challenges
and are watching Beaufort County’s experience with implementing strict volume control
ordinances.

The barriers listed above were used to formulate, along with input from the Intended User
Group, the following project questions answered by this project:

1. Can the major watersheds in the County be prioritized based on the extent and severity of
volume sensitive waters? Working in partnership with the WAC, SCDNR and USCB monitored
rainfall and salinity responses in the drainages of five watersheds of critical interest to Beaufort
County. The resulting profiles have helped define how these waters respond seasonally and
tidally to rain events and the extent of the impact downstream until it is attenuated. These
profiles will permit Beaufort County to rank its watersheds in terms of volume sensitive areas
and to focus policy and regulatory decisions on those locations that are most critical. The
concurrent acquisition of data across several watersheds during the study period addresses the
three barriers cited above.

2. How will these critical volume sensitive waters respond to implementation of volume control
BMPs and to possible climate change scenarios? A partnering scientist at the National Oceanic
and Atmospheric Administration, National Centers for Coastal Ocean Science (NOAA-NCCOS)
Hollings Marine Laboratory (HML) has incorporated the rainfall and relevant landscape data into
a stormwater runoff model called SWARM for projecting expected changes in stormwater runoff
due to changing BMPs and precipitation patterns (Blair et al. 2014a, 2014b). This model has
been developed specifically for the soils and topography found in coastal South Carolina. The
results provide Beaufort County officials and professional staff with projections of the effect the
implementation of different stormwater management policies will have on the identified volume
sensitive watersheds. The model also evaluates the impacts on these watersheds of altered
precipitation patterns projected by various climate change scenarios. While not necessarily
required to address the three identified barriers, this component is welcomed by the Intended
Users as a tool to help them evaluate possible engineered retrofits for priority watersheds. This
management community has indicated an interest in designing stormwater management policies
that are robust to possible future climate alterations.



The specific collaborative objectives, as defined in the proposal, were to:

1. Ensure that the publically appointed members of the Stormwater Management Utility
Board thoroughly understand the research they have previously endorsed, are well
informed as the project progresses, and are likely to embrace the results of the studies.

2. Engage the engineers and professional staff of the County and SWMUB for advice and
assistance in additional watershed selection, specific site locations, interpretation of
results, site-specific modeling modifications, synthesis of results, and translation of
results for the Intended User community charged with policy development.

3. Enable community groups that routinely work with elected officials and professional staff
on local environmental issues to understand and disseminate the results and analyses
generated by this project.

The applied science objectives, as defined in the proposal, were to:

1. Assess the relationship between rainfall and salinity range throughout the length of tidal
creeks in Beaufort County-selected watersheds in order to define what size water bodies
and which particular watersheds are most volume sensitive.

2. Project the potential impacts that implementation of volume control BMPs and changing
precipitation patterns might have on salinity range in priority watersheds.

Outcomes, Methods and Data

Outcomes

This study has been successful in achieving our objectives, although we have modified them in
some cases based on the collaborative process. For example, the SWMUB representatives
worked with us to develop a Watershed Advisory Committee (WAC) to ensure that we worked
directly with all three stakeholder groups in one venue instead of engaging the groups separately
as identified in our original proposal. In addition, we have also achieved additional outcomes
based on questions raised by the WAC as new data were collected. For example, we did not
originally plan to continue monitoring beyond a one year time period; however, the WAC
suggested we try to obtain additional larger size events. The following text provides a summary
of our major outcomes followed by the methods, data, and an overall project summary of the
findings.

The first major outcome for the project was the establishment of a strong working relationship
between the research team, Beaufort County staff, SWMUB members, environmental groups,
state agency staff, and scientists. Based on feedback from these individuals, we established the
WAC to help drive the project data collection, analysis, synthesis, and translation. Through a
series of four facilitated and interactive workshops as well as email contact, the strength of the
project was increased. This also helped to ensure that the information collected has utility for
Beaufort County. The WAC understands the limitations of the data and the potential use of the
information, and have asked us to present the results to the SWMUB and Beaufort County
Council’s Natural Resource Committee. Over the next two months, we will first present the
information associated with this final report to the WAC who will help us outline the critical
information that will be most useful to the SWMUB and Natural Resource Committee.



The second major outcome for this project was the development of strong relationships between
rainfall and salinity drop throughout the length of each study tidal creek and across the study
creeks in WAC-selected watersheds in order to define areas where waters would be deemed
more volume sensitive. This was achieved through monitoring salinity and rainfall down the
length of each system via a network of 26 salinity-logging datasondes. There were six sondes
deployed in each of the Okatie River, May River, and Wallace Creek watersheds, and eight
placed in the bifurcated Battery Creek watershed. Each watershed was also outfitted with a
weather station that included a rain gauge. The portions of each creek identified as sensitive
were, inclusive of their upstream components, OK3, MR2, WCla and WC1b, and BC2a and
BC1b. The headwaters of Huspah Creek, HP2, also appeared to be very sensitive, but more data
are needed to confirm this. When comparing the sensitive headwater portions across watersheds,
the order of sensitivity (most to least) was found to be Huspah Creek, Okatie River, May River,
Battery Creek, and Wallace Creek. The sensitivity appeared to be related to coverage of
freshwater wetlands (positive), creek width (negative), coverage of estuarine wetlands
(negative), and imperviousness (positive).

The third major outcome was the identification of all seventeen watersheds in Beaufort County
as more or less volume sensitive. This was conducted based on the findings of the data collected
and analyzed to date as well as on a watershed level assessment of the major watersheds in
Beaufort County. Based on this landscape analysis, the larger coastal watersheds west and
northwest of Port Royal Sound were found to be more sensitive and the small coastal watersheds
east of Port Royal Sound were found to be generally less sensitive. All creeks are sensitive down
to some point along their length; however, this analysis provides a perspective on which
watersheds are expected to be more sensitive over more of their length. We had not originally
proposed to conduct this analysis; however, we wanted to provide a broader context and better
understand the potential types of watersheds in the County. Beaufort County can use this
information to identify priority watersheds for consideration of stronger stormwater management
requirements and in the identification of systems that warrant additional protection.

The fourth major outcome was the best management practices (BMPs) and climate change
scenarios for each of the study watersheds. Beaufort County identified this as a critical
component to the project. In particular, they want the scientific evidence to help decide where
limited resources should be placed for mitigating the impacts from current development levels
but also to understand what they might expect in the future. Ultimately, they want to keep the
quality of life in Beaufort County, which for them includes healthy coastal waters and abundant
natural resources.

Methods Leading to above Outcomes
Collaboration

Upon learning of funding for this project, we met with Dan Ahern (retired Beaufort County
Stormwater Manager), Kim Jones (Town of Bluffton Stormwater Manager and SWMUB
member), and Andy Kinghorn (SWMUB member) to discuss the proposed collaboration
approach. It was decided that we would present to the SWMUB and discuss development of a
technical committee. We presented the proposed project and establishment of the technical



committee to the SWMUB on August 7, 2013. The SWMUB was interested in the findings of the
project, and we discussed who should participate on the technical committee. This led to the
establishment of the Watershed Advisory Committee (WAC) with representation from SWMUB,
stormwater management professionals, natural resource or water quality managers, and active
citizens. It was also requested we give a presentation to be delivered to the Beaufort County
Council’s Natural Resource Committee, which was conducted at their next scheduled meeting.
This presentation was televised and has been shown several times on the county public affairs

station.

The Watershed Advisory Committee (WAC) was established in September 2013 with the
following members currently participating.

Beaufort County Watershed Advisory Committee — Stormwater Volume Sensitivities

Dan Ahern Retired Manager, Beaufort County Stormwater Utility

Reed Armstrong Project Manager, South Coast Office, SC Coastal Conservation
League

Russell Berry Director, SCDHEC Environmental Quality Control Region 8

Bob Gross Owner, Beaufort Group, LLC

Kim Jones Director, Stormwater Management Division, Town of Bluffton

Andy Kinghorn Member, Beaufort County Stormwater Management Utility Board

Eric Larson Manager/Engineer, Beaufort County Stormwater Utility

Chris Marsh Director, The LowCountry Institute

Danny Polk Stormwater Inspector, Beaufort County Stormwater Utility

Kevin Pitts Special Projects Manager, Beaufort County Stormwater Utility

Al Segars Stewardship Coordinator, ACE Basin NERR

Don Smith Chair-Beaufort County Stormwater Management Utility Board

Al Stokes Manager, Waddell Mariculture Center

Alan Warren Program Director, Environmental Health, USCB

ex-officio:

Anne Blair Project Scientist, NOAA- Hollings Marine Laboratory

John Leffler Project Administrator, ACE Basin NERR Research Coordinator

Eric Montie Faculty, Biology Dept., University of South Carolina — Beaufort

Robert O’Quinn, IV Field Biologist, South Carolina Department of Natural Resources

Denise Sanger Science Lead, South Carolina Department of Natural Resources

April Turner Collaboration Lead, South Carolina Sea Grant Consortium

Andrew Tweel Project Scientist, South Carolina Department of Natural Resources

Engagement of the WAC was primarily through three workshops with a fourth workshop
scheduled for September 10, 2015. The first workshop was held on September 25, 2013. The
focus of this workshop was largely to engage the WAC to obtain advice and assistance with the
proposed study design, specifically, to identify appropriate watersheds to study, specific sites
within those watersheds, and to begin discussing the modeling component and how it may
benefit the study. One additional goal of this project was to ensure that the collaborative group,
both the researchers and WAC, understood the project goals, and how the information generated
by the project would ultimately be used. There was a thorough discussion of the project’s goals,



plans, and methodologies. Some of the watersheds to be studied were specified in the
collaborative research MOU that pre-dated the NERRS Science Collaborative funding and were
identified in the proposal. The Committee nominated and discussed additional watersheds for
inclusion. SCDNR staff then surveyed and evaluated the nominated watersheds. These findings
with pros and cons for each system were reported to the WAC in November via email. The WAC
members considered those results and then voted on the watersheds, finally selecting two
additional tidal systems, Wallace Creek and Huspah Creek for inclusion in the study. It was
decided that Wallace Creek would be instrumented first with Huspah Creek being monitored if
resources were available.

The second workshop was held after a significant amount of salinity data had been collected and
analyzed, so that the preliminary results could be discussed, and any adjustments to methods or
sites could be made. This workshop was held on September 8, 2014. Some early findings were
presented, and the WAC was eager to discuss their implications and how to proceed. This
process was very helpful in ensuring the development of a useful product for the group. The
objectives of the September 8, 2014 workshop were to engage the WAC in facilitated
discussions so that its members had a good understanding of the planned analytical approaches to
the empirical data and of the structure and assumptions of the SWARM model. We also wanted
to obtain advice regarding specific watershed delineation questions and site-specific modeling
modifications. These discussions were designed such that the WAC members would begin to
develop confidence in both the empirical analyses and the SWARM modeling approach to the
extent that they would feel comfortable in making decisions based on the eventual results. A
primary objective of this workshop was to get approval from the WAC of the analytical
approaches to the empirical data and of the modeling methodology. This approval was
forthcoming and permitted the team to move ahead with the analyses throughout the fall. In
addition, the WAC raised questions about such considerations as seasonal influence and
antecedent rainfall, which led to rethinking and modifying some of the empirical analyses to take
these factors into account.

A third workshop was held on February 2, 2015 after a nearly a full year of data had been
collected for the four main study watersheds, and considerable data analysis had been conducted.
At this point there was enough data to begin the discussion about what areas could be considered
volume sensitive, and where those boundaries might be delineated. With this WAC workshop,
our strategy was to transfer more of the responsibility for data interpretation to the WAC with the
expectation that its members would begin to accept ownership of the empirical and modeling
results. The research team presented a series of representative graphs that summarized empirical
and modeling results. The research team was very careful not to interpret the graphs, but just to
explain how to read them. The WAC then divided into two teams and moved to separate rooms.
Everyone was given three packets of graphs that related to 1) background information, 2)
empirical results, and 3) modeling results, as well as a series of questions. Over the course of 90
minutes the two teams followed the questions, studied the graphs, and answered the questions to
the best of their ability. Project scientists were with each team to answer specific methodological
questions, but refused to interpret the graphical results with the hope that this would force the
WAC members to think deeply about the results and to incorporate them into their own
understanding. The teams then reconvened and, through a facilitated discussion, compared their
results. Our hope was that the two groups would reach similar conclusions, and that we could



identify areas where these conclusions differ. These differences then became the focus of the
follow up discussion- What information do we still need? Do we need to bring in additional
datasets or variables? How confident are we in these results? At the end of the workshop, the
two groups rejoined and discussion addressed these and other questions. The members of the
WAC asked for further monitoring to capture additional large rain events, as well as some
additional analyses such as rate of change of estuarine salinity as a result of stormwater influx.
We evaluated using a rate of change metric with little success in increasing the modeling
performance. They also suggested that some of the monitoring sondes be withdrawn from certain
locations and try to continue monitoring for large rain events. This proved very helpful to the
project researchers, who followed up the workshop with a 3.5 hour meeting to consider and
address all suggestions and observations developed through the WAC workshop.

We are planning an additional WAC meeting for September 10, 2015. The goal of this meeting
will be to discuss this report (including the additional analyses they requested) to ensure that they
can take the lead in interpretation, and to focus the discussion primarily on how they will use the
results to develop new policies regarding stormwater management in the County. In addition, a
second goal is to discuss how to best present the research findings and conclusions to the
SWMUB and Natural Resource Committee. We believe the input received from the WAC will
allow us to insure the information is translated and conveyed such that it can be used by decision
makers and elected officials. We are scheduled to present to the SWMUB on September 30,
2015 and the Natural Resource Committee on October 1, 2015.

Applied Science

The geography of Beaufort County, South Carolina, is characterized by broad expanses of
wetlands (43% of coastal watersheds), gently sloping topography (< 0.5 m/km in some areas), a
large tidal range (2.3-2.6 m), and a dominance of soil types classified as poorly draining. In the
past several decades, Beaufort County has experienced rapid population growth and the
associated conversion of upland habitats to impervious surfaces, and this growth is expected to
continue (Figure 1).

A variety of tidal creeks drain the upland habitats and developed areas. Excessive runoff from
the proliferation of impervious surfaces has raised concern over the health of these tidal creeks.
Newer housing developments have included stormwater ponds in their design as an attempt to
mitigate this increase in runoff by retaining stormwater and allowing infiltration to groundwater
and slower release to downstream systems.

Due to the low gradient and high tidal exchange, many of the creek systems are intertwined with
watershed boundaries that are difficult to define. However, we were able to define 17 watersheds
that originate near or within Beaufort County (i.e., not fed by riverine flows from beyond the
coastal zone) (Figure 2). We focused on these low-lying coastal headwaters to study the varying
responses to stormwater runoff and identify sensitivity thresholds.

The average size of these watersheds was 85 km?, and five watersheds were selected to use for
this volume sensitivity study. Beaufort County and the WAC-selected watersheds that were a
priority area for mitigative measures and reasonably representative of other watersheds in the



county, but that also represented a range of variables to help identify the dominant characteristics
related to volume sensitivity. These systems were initially the Okatie River, May River, Battery
Creek, and Wallace Creek, with Huspah Creek added later (Figure 3). Land use, soil types, and
other geophysical characteristics of these watersheds are discussed in greater detail in the
watershed study as part of this project.

In total, 26 salinity-logging datasondes were deployed in four priority watersheds of varying
size, development proportions, and marine influence for at least a year to assess the variability in
salinity response to stormwater input. An additional two months of data have been collected at a
fifth watershed (Huspah Creek) with six datasondes, and this monitoring is ongoing with funding
support from Beaufort County. Each watershed was also outfitted with a data logging rain gauge.

Sampling sites in each creek system were established from the headwaters to a downstream
location that extended into what was expected to be volume “insensitive” waters. The
downstream location was identified based on previously collected data provided by the South
Carolina Department of Health and Environmental Control (SCDHEC) such as shellfish bed
harvesting classification change (e.g., restricted to open), an indication that the system is no
longer volume sensitive (Figure 4). There were six sondes deployed in each of the Okatie River,
May River, and Wallace Creek watersheds, eight placed in the bifurcated Battery Creek
watershed, and later six sondes placed in Huspah (Figure 3). Figure 5 shows an example of the
rainfall and salinity data collected from OK1 (headwater site) and OK6 (most downstream site).

At each site, a HydroLab MSS5 salinity/temperature/depth data logger was installed near the
bottom of the water column to ensure that they remain submerged even during the lowest spring
tides. Data sondes took measurements at 30 minute intervals. The water quality dataloggers
followed QA/QC procedures similar to those employed by the NERR System-wide Monitoring
Program (SWMP) to ensure the instrumentation functioned properly in the field and that all units
and parameters were within the manufacturer’s recommendations (Small et al. 2010). Rain
gauges were installed at a central location in each watershed, and it was assumed that this rainfall
would represent rainfall for the entire watershed.

Our primary metric of volume sensitivity was the drop in salinity following a rain event (Figure
6). Although we tested and discussed other metrics, this proved to be the most useful.
Measurements of time from rain event to maximum salinity drop often took several days and
were confounded by additional rain events. We removed the tidal signal prior to analysis by
applying the Palmetto Filter, a nested 13.5 h moving window average (MWA) and a 25 h MWA
developed by Paul Conrads (USGS, 4/22/2008, personal communication), because we were
interested in characterizing the salinity changes over a longer time period than a single tidal
cycle (Figure 6). The salinity drop was then measured in response to each rain event using the
filtered data (Figure 7).

We defined a ‘rain event’ as occurring on a day (or days) with consecutive rainfall. It was
necessary to condense the half-hourly rain data into a larger unit of time because salinity drops
occurred over a period of days in many cases. If rain data were analyzed at a finer resolution, it
would be impossible to attribute a salinity drop to a rainfall amount. In this regard, compressing
rainfall into a timescale of days, rather than hourly increments, was most appropriate given that
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the salinity drops also occurred over a number of days. Accordingly, consecutive days
experiencing rainfall were counted as one event, with a full day of no rainfall being necessary to
end an event.

Once the salinity drops for each rain event were quantified, these two variables were entered into
regression models for each site with rain as the independent variable and salinity drop as the
dependent variable. These relationships were tested for significance, and their slopes were
studied in greater detail, with higher slopes indicating a greater salinity response, or more
sensitivity, for a given rainfall event. These slopes were then used to compare between
watersheds and identify differences in volume sensitivity.

These subwatershed slopes were also used to look for factors that could help explain differences
in salinity drops. A number of additional watershed characteristics, such as land cover classes
and watershed size, were explored using stepwise multiple polynomial regression. Variables
expressing curvilinear relationships to the slope were entered as such in the model.

To further explore these salinity-rainfall relationships, a study was conducted to investigate
characteristics of watersheds originating in or near Beaufort County (Figure 3). US Geological
Survey (USGS) Hydrologic Unit Code (HUC)-12 watersheds served as our basis for identifying
the major creek/river systems. A variety of land use/land cover, soil type, and geophysical data
were collected for each watershed using ArcGIS 10. These were then compared between all of
the watersheds to identify how the study watersheds compare to other watersheds not included in
this study. Multiple regression was used to quantify these relationships, and to draw inferences
about the sensitivity of other watersheds in Beaufort County based on similarities and differences
to the five watersheds with known sensitivities.

The Stormwater Runoff Modeling System (SWARM) was used to model runoff for each of the
study watersheds and sub-watersheds. SWARM is based on the long-established and widely-
used runoff curve number and unit hydrograph methods of the US Department of Agriculture,
National Resource Conservation Service (USDA, NRCS), and has been calibrated for the low-
gradient topography of the Southeast coastal plain. The modeling system integrates land use, soil
type, area, elevation, and precipitation amount and distribution to calculate runoff volume and
runoff rate over time for individual storm events (Figure 8). Detailed descriptions of SWARM
methods and applications are available in two publications by Blair and colleagues (2014a,
2014b).

The watersheds varied greatly in characteristics that affect runoff modeling such as area, level
and type of development, and soil types. Because the watersheds differ greatly in area, our
modeling provided both actual runoff volumes and rates as well as normalized results in order to
remove effects of area. We used the actual output to investigate impacts of various drivers of
runoff within each watershed and the normalized output to compare those impacts among the
watersheds.

We modeled runoff for two different synthetic rainfalls: 1.95 inches, which is the 95th percentile
24-hour rain for the region and 4.5 inches, which is the 24-hour 2-year storm event for the
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general area. For the hydrographs, we also can use actual rainfall amounts and distribution
recorded by rain gauges in each of the watershed.

We developed regression equations for each watershed by calculating volume from rainfalls of
0.5 inch to 5 inches using 0.5 inch intervals (Table 1). For each site watershed, these equations
can predict runoff for any rainfall amount, and we used them to predict runoff for each of the
rainfall amounts connected to specific drops in salinity in order to then use the predicted volumes
as regressors and the salinity drop values as the response variables.

Because SWARM output showed statistical significance in predicting salinity changes, we
selected the 6 subwatersheds designated as critically sensitive to stormwater runoff and used
SWARM to model their responses to the implementation of a volume-control BMP scenario, two
buildout scenarios, and two climate change scenarios.

For the BMP scenario, the objective was to set the watershed hydrology to one of low
development. We modeled runoff using the 95th percentile rain amount of 1.95 inches and
adjusted land-use categories in each watershed to reflect a development level of 9% impervious
cover. Ten percent impervious cover is considered to be the threshold for stream/creek quality
degradation (Schueler 1994, Holland et al. 2004, Sanger et al. 2015). The modeled volume at 9%
impervious cover serves as the target for volume reduction required for current levels of
development. Additionally, we adjusted land-use categories in each watershed to reflect two
higher levels of development: 50% Build Out and 100% Build Out. Fifty percent Build Out is
projecting additional watershed development for half of dry land not yet developed. One hundred
percent Build Out projects additional watershed development for all dry land not yet developed.
The difference between the low development volume and the volumes for the 3 higher
development levels shows the amount of volume reduction required for each watershed to return
to a low-development hydrology.

For the climate change scenarios, we based our modeling on general predictions of increasing
frequency and intensity of heavy storms (Gutowski et al. 2008). Already from 1958 to 2012, the
heaviest storm precipitation increased by 27% in the southeast US (Melillo et al. 2014). We
compare watershed runoff using average antecedent runoff condition (ARC) to runoff from two
different climate scenarios: Climate 1 and Climate 2. Both climate scenarios include a 15%
increase in precipitation. Climate 1 uses semi-wet ARC and Climate 2 uses wet ARC. ARC
comprises “rainfall intensity and duration, total rainfall, soil moisture conditions, cover density,
state of growth, and temperature” (USDA NRCS 2004) and has a strong impact on both volume
and rate of runoff.

Data Leading to Above Outcomes

Review of existing and new rainfall data

Rainfall during 2014 and 2015 compares well to rainfall data collected by Ashepoo-Combahee-
Edisto Basin National Estuarine Research Reserve (ACE Basin NERR) meteorological station

(station ID: ACXS1) on both monthly and annual timescales. The typical peak in rainfall occurs
in the summer months, as weather patterns are dominated by late afternoon air mass
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thunderstorms associated with heating of the land surface (Figure 9A). Winter and spring
monthly precipitation is about half that of summer patterns, but generally occurs associated with
frontal systems that result in a more homogenous distribution of rainfall. April 2014 resulted in a
very large rain total (221 mm) which is over three times the long term (2001-2014) average of 65
mm. Summer 2014 precipitation, which usually peaks in August, peaked in September instead,
and was again above average. To date, 2015 has been a fairly average precipitation year, staying
near | standard error (S.E) from the long-term average. On an annual basis, 2014 was the wettest
year since 2001, when data collection began, for the ACE Basin NERR station (Figure 9B).

In addition to producing the most precipitation, August also experienced the shortest average
time between rain events—3 days (Figure 9C). November had the least frequent rain events,
averaging 7.8 days between events. Another interpretation of this data is that rain events in
August were more likely to occur on wetter soils than those in November, not accounting for
differences in evaporation or other seasonal effects.

Rain data collected for this study reflect the same seasonal trends as the ACE Basin NERR
station. However, on a per-event basis, there tended to be fewer, larger events occurring in the
fall and winter months (Figure 10A). There was good agreement between the study watershed
gauges, and this agreement was stronger for the larger frontal events than the summer-pattern
rain events. The vast majority of rain events captured were less than 10 mm total, with
exponential decay towards the larger events (Figure 10B). The average rain event was 34 mm
(1.3 in), and the maximum observed was 131 mm (5.2 in).

Coliform data

We reviewed fecal coliform data collected in Beaufort County by the SCDHEC. There was high
interannual variability (Figure 11A), as well as high spatial variability. Exceedances, defined as
counts in excess of 40.9 cfu/100 ml, were computed on an annual and monthly basis. On
average, nearly 4% of samples collected exceed this threshold, and there was no clear
relationship to precipitation totals on an annual basis; however, there may be stronger
relationships if investigated at a finer temporal resolution. November data indicated the highest
exceedances, and January through March were the lowest (Figure 11B). There may be a
sampling bias, and we did not have the necessary information to correct for this.

For the four main study watersheds, we summarized coliform data relative to our study
subwatersheds. The headwater portions of these systems generally experienced much higher
coliform counts than samples collected farther downstream in the same systems (Figure 12). No
headwater trend was observed in Wallace Creek, which only contains two sites compared to the
nine and ten sites of the other watersheds. Wallace Creek is also the least developed of the study
watersheds, and among the least developed in the County.

Salinity data
Nearly 750,000 salinity readings were collected across five watersheds comprised of 32

subwatersheds, capturing 791 salinity responses to rain events over the course of the project.
These sites exhibited wide variation in almost every attribute we considered, including soil type,

13



land-use characteristics, and geophysical setting. The average salinity for all data collected was
27.3 psu, with individual site averages ranging from 14.2 (OK1) to 32.3 (WC5).

The average rain-induced drop in tidally-filtered salinity was 2.8, with a maximum observed
drop of 23 psu in the Okatie River headwater site (OK1) following a 4 day rain event in
November 2014 that resulted in 128 mm of precipitation. Figure 13 shows an April 18, 2015 rain
event that dropped similar amounts of rain for the primary four systems.

In terms of volume sensitivity (i.e., the response of a receiving body to an input of stormwater),
we found the drop in salinity to be most informative (Figure 14). Average salinity drops for each
site are shown in Figure 15. Specifically, we compared the rainfall total to the observed drop in
salinity for each of the 791 site-events, and formed regression relationships for each of the 32
subwatersheds. These relationships are shown in Figures 16 through 20. Summary statistics for
these regressions are shown in Table 2. The slope of these relationships (unless stated otherwise,
‘slope’ refers to this relationship) proved to be a useful metric for volume sensitivities—higher
slopes corresponded to a greater drop in salinity for a given rain event. The greatest slope, a drop
of 0.14 psu per mm rainfall, was initially observed in the headwaters of the Okatie River.
Towards the end of the study, when Huspah Creek was instrumented in June 2015, much higher
salinity drops were observed (slope = 0.27), suggesting even greater sensitivity to volume inputs.
There were, however, only 5 events observed in the Huspah Creek headwaters versus 41 events
for the Okatie River headwaters, and this relationship may change as more data are collected.

A comparison of these slopes and their standard errors is shown in Figure 21. Least squares
means differences (LSD) were used to look for thresholds and significant differences in
subwatershed responses to volume inputs. These LSD t-tests are presented in Table 2. It was
clear early in the study that the Okatie River and May River headwater sites were quite different
from Battery Creek and Wallace Creek in terms of salinity response to rain events, with slopes
approximately double that of the other two creek headwaters.

The time to achieve minimum salinity following a rain event was also measured. From this we
calculated the salinity drop over time of this trend (salinity drop per unit time). However, these
relationships were much noisier and were not helpful in assessing volume sensitivity for these
watersheds during this study period. These results are not presented.

Predictive model

The rainfall-salinity drop relationship slopes were used to compare among subwatersheds and
explore a variety of land cover and geophysical characteristics that may help explain the
observed sensitivity differences. A scatterplot matrix of these relationships is shown in Figure
22. Additional variables were explored, but are not shown, such as coverage of specific soil types
(e.g., “poorly drained”), forested upland area, or developed land use. Huspah Creek sites, with
much fewer data to support the slope relationships, are shown in grey. These sites were quite
different in terms of width, distance to bay, estuarine wetland coverage, and provided a good
opportunity to test previous observations and relationships.
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A multiple polynomial regression was used to quantify the relationship between a subset of these
independent variables and the slopes identified from the regressions of rainfall and salinity drop
for each of the subwatersheds. The three lower Huspah Creek sites were excluded due to poor
relationships between rainfall and salinity drop, which may be attributable to low sample size.
Battery Creek 1a was also excluded due to its very small size (10% of the next closest
subwatershed) that was discerned when watershed boundaries were reanalyzed using LIDAR
elevation data rather than boundaries derived using more conventional means.

As can be seen in the scatterplots, some of these relationships to slope were non-linear (Figure
22). These were fit accordingly in the multiple regression. The results of this regression are
shown in Figure 23 and Table 3 (r* = 0.95, F(6,21) = 70.64, p = <0.0001). The percent cover of
freshwater wetlands (excluding water) exhibited the strongest relationship to slope, followed by
creek width and estuarine wetland coverage. Percent imperviousness (a combined metric of soil
and development-related imperviousness) was also significantly inversely correlated to slope.
Residuals from this model followed a normal distribution (Shapiro-Wilk: p = 0.45). The root
mean square error from this predictive model is 0.016 psu per mm rain.

Watershed study

Valuable comparisons were made between our 5 study watersheds and 12 other nearby
watersheds (Figure 2). A wide variety of data pertaining to these watersheds were collected,
including land use and land cover characteristics (Table 4), soil classifications and coverages
(Table 5), and additional geophysical parameters (Table 6). These tables are color-coded to help
depict variability and common attributes between the watersheds.

Broad Creek, Battery Creek, and Albergottie Creek were the three most developed watersheds.
Not surprisingly, the larger watersheds toward the head of the estuary were comprised of the
largest coverage of freshwater wetlands. The watersheds monitored for volume sensitivity (in
bold) represent a wide range of variability for nearly all of these parameters. The addition of
Huspah Creek to the monitoring database provided an even greater coverage of this variability,
especially due to its low abundance of estuarine wetland and corresponding high coverage of
freshwater wetland. As noted earlier, Huspah Creek also exhibited a much higher slope than any
of the watersheds studied prior to its introduction.

Stepwise multiple regression was used to identify parameters best correlated to the slope values.
We also included average salinity drop (the average of the observed drops for all rain events) in
this analysis. Due to the low sample size (n = 5 watersheds), we tested several models ranging
from simple univariate to the maximum possible given the sample size, a multiple regression of
three independent variables. The results of these models are presented in Tables 7 and 8. Because
the very high correlations (r*> = 0.999) may be overfit due to the low sample size, we present an
array of tests of increasing complexity (and increasing potential for type I error).

Variability in slopes was best explained by an inverse relationship to the coverage of estuarine
wetlands (Table 7). The second most explanatory variable was a positive correlation to the
coverage of soils classified as ‘very poorly drained.” The full model also included freshwater
wetland coverage.
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Variability in average salinity drop was somewhat different, with area (km?) explaining much of
the variability—the larger watersheds (Okatie and May Rivers, as well as Huspah later on)
tended to contain the most sensitive headwaters (Table 8). The addition of coverage of poorly
drained soils further improved this model. The full model also identified creek width at mouth as
a helpful independent variable. Predicted slopes and average salinity drops are shown in Table 9.

We used this suite of models to estimate headwater sensitivity of the 12 coastal watersheds not
monitored for salinity sensitivity in this study. To synthesize these model results, such that the
result is not dependent on a single model, but rather consistency between varied models that
utilize different parameters, we selected the top (most sensitive) and bottom (least sensitive) 25%
from each model. We then assigned a total score to each of the watersheds, with a value of 3, for
instance, corresponding to that watershed appearing in the top 25% for 3 of the 6 models. A
value of -6, for instance, would mean that all six models predicted sensitivity in the bottom 25%.

According to this classification scheme, 7 of the 17 watersheds were modeled to have sensitive
headwaters. Scores within these categories, however, do not necessarily indicate more
sensitivity, but rather more model confidence in the prediction. These included, in decreasing
order: the Pocotaligo River (5), Euhaw Creek (4), Okatie River (3), Wright River (3), Huspah
Creek (3), Tulifiny River (3), and Chechesse River (2). Six watersheds were identified as least
likely to be sensitive, and these were, in order: Wallace Creek (-6), Village Creek (-5),
Albergottie Creek (-3), McCalleys Creek (-3), Morgan River system (-3), and Boyd Creek
system (-3). Actual estimates of sensitivity would best be determined from individual models and
these are presented in Table 9.

Stormwater runoff modeling results

Table 10 provides details for major watershed characteristics related to modeling runoff. Two of
the major drivers of stormwater runoff are development level and soil type. Development
changes the hydrology of a watershed by creating surfaces impermeable to rain, thus causing
more rainfall to be converted to runoff. Soils range from those pervious to rainfall to ones that
rainfall cannot penetrate. Two watersheds in Battery Creek had the highest percentage of
developed land use — BC2a with 57% and BC3a with 47%. The lowest percentage of developed
land use was in Wallace Creek where the six watersheds range from 1% to 7%. The most
impervious soils were found in the Okatie River with all six watersheds at 90% to 92%. May
River was next with an impervious soil range of 72% to 78% for the six watersheds followed by
Wallace Creek with a range of 60% to 70%. Battery Creek had the lowest proportion of
impervious soils with a range of 27% to 61%. Watersheds absorb an initial amount of rainfall
before runoff begins, and that amount is referred to as the initial abstraction (I.). For the four
major watersheds, the I, ranged from 0.19 inches to 0.35 inches. Okatie River watersheds had the
lowest range owing to the combination of high development and impervious soils — 0.19 inches
to 0.21 inches. Wallace Creek watersheds had the highest range owing to low development and
soils around 65% impervious — 0.26 inches to 0.35 inches.

We modeled runoff for all of the watersheds based on a 4.5 inch 24-hour rain event (Figures 24
and 25). Volume increased with progression from the headwaters to the final watershed outlet for
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each of the four main waterways as expected since each subsequent watershed had greater area
than the preceding ones. Runoff for the two smaller waterways, Wallace Creek at 1944 hectares
(ha) and Battery Creek at 3,229 ha, totaled 762 acre feet (af) and 1,332 af, respectively. (An acre-
foot, af, is the volume of water required to cover an acre at a depth of one foot.) Runoff for the
two larger systems, Okatie River at 4,859 ha and May River at 6,093 ha, totaled 2,222 af and
2,509 af, respectively.

When runoff is shown as a percentage of the rainfall that was converted to runoff, the results
showed similarity for the Okatie River and Wallace Creek subwatersheds. MR1b was higher than
the other May River watersheds and was also the most highly developed. BC2a was the highest
of the Battery Creek watersheds and was also the most highly developed.

We constructed hydrographs for the watersheds in each of the four waterways to show runoff
rate over time. As with the modeled volume, rate and time increased with progression from the
headwaters to the final watershed outlet. For the Battery Creek hydrographs, the peak rate ranged
from 9 cubic feet per second (cfs) and 102 cfs at the two headwater watersheds to 757 cfs at the
final outlet (Figure 25). When the hydrographs were normalized to show cfs per square mile in
order to remove the effect of area, BC2a had the highest peak rate followed by BCla and then
BC3a.

To project the potential impacts that implementation of volume-control BMPs and changing
precipitation patterns from climate change might have on runoff volume in priority watersheds,
we conducted a series of scenarios using SWARM. SWARM scenarios included: (1) pre-
development scenarios to understand what volume reduction would be required in the developed
watersheds to reach pre-development levels (< 9% impervious cover); (2) future development
scenarios to understand the increase in volume associated with increased development levels;
and (3) two climate change scenarios to understand how the predicted future weather (i.e.,
increased rainfall and wetter soils for periods of time) will change the runoff volume for the
study watersheds.

For the BMP scenario of identifying the volume reduction amount required to match a low
development (9% impervious cover) hydrology for a 95th percentile rain of 1.95 inches, three of
the six volume sensitive watersheds were already below the low development level and were not
considered (Table 11). For the others, BC2a needed to reduce volume from 30 af to 14 af, OK3
from 266 af to 221 af, and MR2 from 408 af to 398. BC2a had the greatest relative change.

Modeling impacts of additional development in each watershed showed the greatest relative
changes for the lower developed watersheds of WC1la, WC1b, and BC1b (Table 11). At the 50%
Build Out, runoff volume increased by 46%, 35%, 44%. At the 100% Build Out, volumes
increased by 112%, 82%, 104%. For the higher developed watersheds of BC2a, OK3, and MR2,
relative increases were lower: 23%, 11%, 20% for the 50% Build Out; 57%, 22%, 45% for the
100% Build Out. Volume increases for the larger watersheds, OK3 and MR2, were an order of
magnitude greater than for the smaller ones. For all of the watersheds, the two development
scenarios result in an increase in the targeted volume reduction required to achieve a 9%
impervious cover hydrology.
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We constructed hydrographs for the most developed small (BC2a) and large (OK3) watersheds
to investigate the impact of development on the rate of runoff (Figure 26). To retrofit the
watersheds to the lower development hydrology, for BC2a, the peak rate would need to decrease
from 27 cfs to 12 cfs for the 1.95 inch rain and from 122 cfs to 73 cfs for the 4.5 inch rain. For
OK3, the peak rate would need to decrease from 115 cfs to 97 cfs for the 1.95 inch rain and from
472 cfs to 423 cfs for the 4.5 inch rain. OK3 rates were much higher than BC2a because of the
watershed’s larger area — 2,296 ha compared to 288 ha; however, the relative change in rates was
much greater for the smaller watershed, which could be partially explained by its more pervious
soils.

The climate scenarios applied to the modeling of a 1.95 inch rain resulted in remarkably large
increases in runoff volume (roughly double) for all watersheds (Table 12). For the Climate 1
scenario of a 15% increase in rainfall and a change from average to semi-wet antecedent runoff
conditions, volume increases were greatest in the less developed watersheds (WCla, WCl1b,
BCl1b) at 108%, 106%, 107%. In the more developed watersheds (BC2a, OK3, MR2), volumes
increased by 83%, 77%, 88%. For the Climate 2 scenario which included a 15% increase in rain
and a change from average to wet antecedent runoff conditions, volume increases were generally
double those of the Climate 1 scenario. For less developed WCla, WC1b, BC1b, volumes
increased by 223%, 212%, 222%, respectively. For more developed BC2a, OK3, MR2, the
increases were 157%, 143%, 172%, respectively.

As with the BMP and development scenarios, we constructed hydrographs for the most
developed small (BC2a) and large (OK3) watersheds to investigate the impact of climate on the
rate of runoff (Figure 27). For BC2a at the 1.95 inch rain, the peak rate increased 93% (from 27
cfs to 52 cfs) for Climate 1 and 178% (to 75 cfs) for Climate 2. For the 4.5 inch rain, the peak
rate increased 57% (from 122 cfs to 191 cfs) for Climate 1 and 95% (to 238 cfs) for Climate 2.
OK3 rates were much higher than BC2a because of the watershed’s larger area — 2,296 ha
compared to 288 ha. For the 1.95 inch rain, the peak rate increased by 78% (from 115 cfs to 205
cfs) for Climate 1 and by 144% (to 281 cfs) for Climate 2. For the 4.5 inch rain, the peak rate
increased by 49% (from 472 cfs to 705 cfs) for Climate 1 and by 78% (to 839 cfs) for Climate 2.

Data Summary and Context

The two primary study years, 2014 and 2015, proved to be good examples for studying the
effects of storms. From a stormwater perspective, 2014 experienced higher than average
precipitation, which provided a large number of rain events to follow as the stormwater pulse
travels through each system. To date, 2015 was more reflective of an average rainfall year for
this area. Together, these two years have provided a good variety of events to study.

We collected nearly 750,000 salinity readings across five watersheds, capturing nearly 800
salinity responses to rain events over the course of the project. For each rain event, we measured
the salinity drop that occurred at each site. By compiling a large database of these rain events,
and the response in the tidal creeks, we were able to identify areas that were volume sensitive.
The most volume sensitive areas experienced the greatest salinity drop for a given rain event, and
we were able to establish relationships between rainfall amount and projected salinity drop, and
thus identify salinity sensitivity thresholds within each watershed.
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Using feedback generated at one of our WAC workshops, we were able to delineate volume
sensitive cut-points in each of the four main study watersheds. These were largely based on the
slopes of the relationships between rainfall and salinity. Because each watershed responded quite
differently to rain inputs, and with some watersheds being much more variable than others, there
was no set threshold for what we defined as “sensitive,” rather we identified salinity sensitivity
thresholds based on a holistic assessment of all sites in each system. With a majority of
agreement from the WAC, we identified watersheds as “sensitive,” with the caveat that some of
the choice in location was limited by the spatial resolution of the deployment zones—i.e., we
cannot feasibly instrument every portion of a system. These watersheds were, inclusive of their
upstream components, OK3, MR2, WCla and WC1b, and BC2a and BC1b. We erred on the side
of inclusion, rather than exclusion, in that if a site was transitional it was included as sensitive.
For instance, the two most headwater sites in the May River, MR1a and MR 1b, exhibited high
sensitivity (mean slope = 0.125), yet the next site after the confluence of these two branches
exhibited moderate sensitivity (slope = 0.060). Therefore, there was likely continued sensitivity
beyond the first two sites, and so we included the watershed downstream, MR2. The mean of the
slopes of all cut points was 0.060 psu/mm rainfall, which may serve as a general guideline based
on the watersheds studied and rain events captured to date. A more objective classification of the
slope breakpoints for each watershed is the least squares differences test. These results were very
similar. The main distinction was that Wallace Creek, the least sensitive and least developed
watershed, did not contain large enough differences in salinity drop to be statistically significant
between the headwaters and downstream portions. This was likely due to the low levels of
development and more pervious soils.

Expansion of the salinity monitoring into Huspah Creek proved to be worthwhile, in that it tested
much of what we knew, and expanded the range of site types in the study to include more
brackish salinities. Based on early results (5 rain events) salinity drops in Huspah Creek were
more than twice those of the Okatie River headwaters for the same amount of rainfall.

Once we had identified volume sensitive portions of the study watersheds, we began to look for
factors correlated to this sensitivity and also to model how these watersheds might respond to
implementation of volume control BMPs or changing precipitation patterns associated with
climate change. We used a statistical model to look for variables most closely associated with
volume sensitivity. The most significant variable correlated to volume sensitivity was percent
coverage of freshwater wetlands. Areas with higher percent coverage of freshwater wetlands
were more likely to be volume sensitive. Two variables were inversely correlated to volume
sensitivity: creek width and coverage of estuarine wetlands (salt marsh), and so volume
sensitivity decreased with increases of these metrics. This was not surprising, as estuarine
wetland coverage and creek widths increase toward the downstream section of these watersheds.

Imperviousness, a combined metric we developed to account for both soil type and land-use
categories, was also significantly positively correlated to volume sensitivity. We used this
prediction formula to estimate changes in slope that might occur in response to changes in
imperviousness. This metric weighs development that occurs on pervious soil greater than
development occurring on an already impervious soil surface. We estimated the change in slope
in response to an increase in 10% of the total imperviousness score for all five headwater sites,
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presented as current slope (predicted slope): Okatie River 1: 0.13 (0.16), May River 1a: 0.12
(0.15), Battery Creek 2a: 0.06 (0.08), Wallace Creek 1a: 0.06 (0.07), Huspah Creek 1: 0.27
(0.31). A 10% increase in imperviousness would result from 10% of the remaining undeveloped
upland of a pervious soil type being developed as C-CAP development class high, medium, or
low intensity.

To provide a broader context for our research, we investigated other coastal watersheds within
Beaufort County, and quantified a variety of land cover, soil type, and geomorphological
characteristics at a coarser spatial scale than the detailed subwatershed comparisons made above.
This provided an opportunity to compare our study watersheds to other watersheds we did not
study, and to make inferences about their potential headwater sensitivities. This statistical
modeling identified a number of variables related to volume sensitivity, and some of these varied
between models. There was high covariability between these variables, and so we let stepwise
regression identify the greatest correlations.

Of the 17 watersheds studied here, the models identified 7 that were likely to contain volume
sensitive headwaters. In general, these tended to be in the west and northwest of Port Royal
Sound, which are also the larger coastal watersheds in this area: Pocotaligo River, Euhaw Creek,
Okatie River, Wright River, Huspah Creek, Tulifiny River and Chechesse River. Watersheds
identified as least likely to contain sensitive headwaters were, in general, smaller and
concentrated on the eastern side of Port Royal Sound. These watersheds were Wallace Creek,
Village Creek, Albergottie Creek, McCalleys Creek, the Morgan River System, and the Boyd
Creek System. With the exception of the Wright River and the Boyd Creek System, these are all
located on the Sea Islands in the vicinity of Beaufort. The absence of the May River and Battery
Creek from these lists indicates that they did not appear in the top 25% of sensitive or insensitive
for any of the models. The WAC did, however, identify sensitive areas within both of these
watersheds.

SWARM provided modeled runoff volume for all of the study watersheds in each of the four
creek systems. This provides basic data on the percent of development, percent of impervious
soils, and amount of rainfall required in order for runoff to occur under average conditions. It
also provides the actual runoff modeling which allows for comparison between the watersheds of
each creek system. In addition, the normalization of the runoff (both volume and rate over time)
by area allows comparison among all of the watersheds, with charts and hydrographs enabling
identification of any anomalies to investigate further. A regression equation for each watershed
was developed to allow Beaufort County to predict the runoff volume based on any selected
rainfall amount.

To project the potential impacts that implementation of volume control BMPs and changing
precipitation patterns from climate change might have on runoff volume in priority watersheds,
we conducted a series of scenarios using SWARM. The six headwater watersheds designated as
critically sensitive to stormwater runoff were used for modeling the responses to implementation
of mitigation measures in the two more-developed watersheds scenario, two volume-control
BMP scenarios, and two climate change scenarios.
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For the BMP scenarios, the first objective was to set the watershed hydrology to one of low
development. Three of the six watersheds had levels of development lower than the targeted
level (9% impervious cover). With the three more-developed watersheds, volume reduction
amounts required to reach the targeted amount were calculated. The volume reduction for
Battery Creek to achieve 9% impervious cover would require a 53% reduction, in comparison to
the May River and Okatie River which only required a 2% and 17% reduction, respectively.

Volume reduction amounts were calculated for two higher development scenarios for all six
watersheds. Volume increases for the larger watersheds, OK3 and MR2, were an order of
magnitude greater than for the smaller ones. Using the current development level and the two
higher levels will allow Beaufort County to have an understanding of what stormwater runoff
volume changes are likely as development continues.

For the climate scenarios, we based our modeling on general predictions of increasing frequency
and intensity of heavy storms. Both scenarios used an increase in rainfall, and each scenario
included a wetter antecedent runoff condition. In general, the runoff volume doubled or tripled
within each system for the two scenarios.

Our stormwater runoff modeling provides Beaufort County with information and insights
concerning runoff in the study areas and how it will be impacted by additional development and
by climate change. There is also the potential to apply SWARM to other creek systems both to
calculate runoff and to predict salinity changes. However, as with all modeling, SWARM output
should be viewed as an approximation of actual runoff. SWARM’s validations indicate that the
major drivers of runoff are captured well in the modeling system, but the results are best viewed
as representative of runoff for a given rain event.

Going Forward

Although we have collected data in five watersheds in Beaufort County, there is still much that is
unknown with regard to volume sensitivity. This is evidenced by our recent data collection in the
Huspah Creek watershed, which varied considerably from the other watersheds studied. Had we
used a regression model built on the four primary study watersheds, the large salinity drops
observed in Huspah would have been grossly underpredicted. This realization confirmed that
there were still a number of unknowns. We would continue to study these salinity responses, but
we would use the watershed study database to identify areas where little is known with regard to
volume sensitivity. Additional data collected in these relatively unstudied watersheds could then
be used to validate or test the models presented here. We will discuss this with the WAC at our
next meeting.

The original proposal also included a series of bioassays to assess the impact of these salinity
drops on various biota of concern. Due the complexity and resources needed to complete these
types of studies, this was withdrawn from the proposal. It is, however, still of interest to us and
the WAC. Given additional resources we would pursue a targeted series of bioassays designed to
assess the effects of stormwater runoff on estuarine organism health and survival.
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Retrospective

Challenges

Overall, the project has been successful. As with other research projects, there were some
challenges. The design, acquisition, and deployment process proceeded slower than anticipated.
Although the official start date for the NERRS Science Collaborative grant was September 1,
2013, until the necessary forms were signed by all parties and the account was set up, it was
October 22" before we were permitted to bid out the equipment, and early December before our
partner, the University of South Carolina-Beaufort received its subcontract. As a result, the
sondes and rain gauges that had to be purchased did not arrive until December. By borrowing
existing equipment we were able to completely outfit the Okatie River watershed and to use
other sondes to survey the tidal dynamics in other watersheds. Considerable effort was made to
contact dock owners in each waterway, explain the purpose and requirements of the monitoring
work, and securing their cooperation in deploying monitoring sondes or weather stations from
their docks. By the end of February 2014, the Okatie River, May River, Battery Creek, and
Wallace Creek were fully instrumented, and we were prepared to deploy in a fifth watershed.

In Huspah Creek, technical problems with datasondes delayed full deployment until the four
priority watersheds could be studied for at least one year. We experienced some significant
instrumentation malfunction problems during the initial deployments, particularly in Huspah
Creek starting in May 2014. Datasondes were not recording correctly, and some of these
malfunctions required the instruments to be sent back for repairs. We therefore made the
decision to withdraw from Huspah Creek temporarily to ensure that we had enough sondes in
reserve to compensate for any malfunctions in the other watersheds.

Intended User Impact on Applied Science

Intended User collaboration was an integral component of this project and contributed greatly to
its success. To ensure that our analysis was as relevant and useful as possible, we actively
engaged the WAC at several points along the way, via a series of interactive workshops. This
group consisted of 15 individuals representing Beaufort County stormwater staff, SWMUB
members, environmental groups, state agency staff, and scientists. We presented our most recent
findings and gathered group feedback as to how to proceed. Therefore, the modeling, analyses,
and results were strongly driven by the interests and needs of this group. This proved an
invaluable resource, as the scientific process became adaptive to the information needs of the
user groups. The end result, hopefully, is that by maximizing the utility of the results to Beaufort
County, local stormwater managers can make the most informed decisions.

We will continue to work with the WAC beyond the ending of this grant, in accordance with our
five-year Agreement. We are planning an additional WAC meeting on September 10, 2015. The
goal of this meeting will be to discuss this report (including the additional analyses they
requested) to ensure that they can take the lead in interpretation, and to focus the discussion
primarily on how they will use the results to develop new policies regarding stormwater
management in the County. In addition, a second goal is to discuss how to best present the
research findings and conclusions to the SWMUB and Natural Resource Committee. We believe
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the input received from the WAC will allow us to insure the information is translated and
conveyed such that it can be used by decision makers and elected officials. We are scheduled to
present to the SWMUB on September 30, 2015 and the Natural Resource Committee on October
1,2015.

Budget and Resources Assessment

The budget was generally sufficient to conduct the study as proposed. We were successful at
collecting over a year of data for each of the four primary study systems. A portion of the
success can be attributed to the purchase of the Hydrolab datasondes at a discounted price. The
project has sparked a number of additional avenues to follow which we will try and accomplish
with other funding sources.

What We Know Now

There were a number of bumps in the road for this project including slow purchasing due to
agency software upgrades, and the inability to test the modeling system to specific sites in
Beaufort County. The slow purchasing and grant establishment were out of our control. The
collection of flow data for model testing was not as successful as we originally proposed. The
overall time it took to collect and process the salinity data resulted in less time to measure flow at
appropriate sites (i.e., locations with no overbank flow). However, SWARM modeling has been
validated prior to this study using data from other estuarine tidal creeks in South Carolina. We
are currently working with Beaufort County to collect paired data in the Okatie River. The
County purchased a similar instrument and we will continue to work with them to collect data at
sites of interest.

Sharing Your Work with the Reserves and NOAA

This ACE Basin NERR project has applicability to many of the other coastal Reserves. We are
submitting an abstract to present a poster at the 2015 NERR annual meeting to share the findings
of the study with the Reserve system. We collaborated with a NOAA scientist, Anne Blair, who
we hope will also provide avenues to share the information with other NOAA offices.

Anvything Else?

We have been very fortunate to conduct this work with NERR Science Collaborative funding. It
allowed us to provide Beaufort County with a more robust scientific dataset to use in their
management decisions.

We shared the study findings through the following oral or poster presentations.
Sanger, D., J. Leftler, E. Montie, A. Blair, A. Turner, J. Brunson, G. Riekerk, and K. Pitts.
Determining Volume Sensitive Waters in Beaufort County, SC Tidal Creeks. Presented at

the Southeastern Estuarine Research Society annual meeting, February 13-15, 2014,
Savannah, GA.
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Pitts, K., D. Sanger, J. Leffler, J. Brunson, G. Riekerk, R. O’Quinn IV, E. Montie, A. Blair, and
A. Turner. Determining Volume Sensitive Waters in Beaufort County, SC Tidal Creeks.
Presented at the First Annual Marine Resources Division Conference, March 25-26,
2014, Charleston, SC.

Pirhalla, D., A. Blair, C. Currin, K. Holderied, E. Turner, D. Kidwell. "Impacts of Climate-
related Threshold Events - Current NCCOS Research". Presented at the Climate
Thresholds Workshop at Hollings Marine Laboratory August 18, 2014, Charleston, SC.

Sanger, D., J. Leffler, A. Blair, A. Tweel, and E. Montie, “Prioritizing Volume Sensitive Tidal
Creek Watersheds in Beaufort County, SC”. Presentation at 9th Annual Southeast
Regional Stormwater Conference, October 8-10, 2014, Charleston, SC.

Tweel, A., D. Sanger, J. Leffler, E. Montie, and A. Blair, “Volume Sensitive Waters in Tidal
Creeks of Beaufort County, SC”. Presentation at the South Carolina Water Resources
Conference, October 15-16, 2014, Columbia, SC.

Tweel, A., D. Sanger, A. Blair, and J. Leffler. “Determining Volume Sensitive Waters in
Beaufort County, SC Tidal Creeks”. Poster at the National Estuarine Research Reserve
System Annual Meeting, November 17-21, 2014, Shepherdstown, WV.

Tweel, A., D. Sanger, A. Blair, and J. Leffler. “Determining Volume Sensitive Waters in
Beaufort County, SC Tidal Creeks”. Presentation at the Fifth Interagency Conference on
Research in the Watersheds, March 2-5, 2015, Charleston, SC.

Tweel, A. “Determining Volume-sensitive Waters in Beaufort County Tidal Creeks”. Presented
at the Marine Resources Division Conference, March 18-19, 2015, Charleston, SC.
Technical audience. 100 attendees.

Blair, A., D. Sanger, and S. Lovelace. “Stormwater Runoff in Watersheds: A System for
Predicting Impacts of Development and Climate Change”. Presentation at the Fifth
Interagency Conference on Research in the Watersheds, March 2-5, 2015, Charleston,
SC.

Leffler, J. “Determining Volume Sensitive Waters in Beaufort County, SC Tidal Creeks”. Poster
at the Fort Johnson Poster Session for Senator Sheldon Whitehouse, April 22, 2014,
Charleston, SC.
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Appendix A. Figures and Tables

Figure 1. NOAA Coastal Change Analysis Program (C-CAP) change analysis for 1996 to 2010 in
the Beaufort County area. Areas shown in yellow changed land use category from
undeveloped to developed, or from a less developed category to a more developed category.
Base layer is SCDNR NAPP IR 2010 image.
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Figure 2. Watershed boundaries used in watershed study (yellow lines), based on USGS HUC-12
boundaries. Headwater portions of the largest watersheds were also analyzed separately (dashed
lines). Base layer is USDA NAIP 2013 image.
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Figure 3. Aerial map of Beaufort County depicting study watersheds for Okatie River (orange),
May River (green), Battery Creek (yellow), Wallace Creek (purple), and Huspah Creek (blue).
Labels indicate subwatersheds and datalogger locations. WC is Wallace Creek, BC is Battery
Creek, OK is Okatie River, MR is May River, HP is Huspah Creek. Base layer is USDA NAIP 2013
image.
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Figure 4. South Carolina Department of Health and Environmental Control (SCDHEC) shellfish
zone classifications and water quality sampling locations. Headwater portions of tidal creeks
are often classified as restricted or prohibited. Base layer is SCONR NAPP IR 2010 image.

30



Rainfall (mm)

Salinity

5 5 555 2 5535353258358 33358538
L < < < < L b b s d e A 2222
i on n ™~ (e)) i — i — — o oN (V] (g} (V] — o N M~
O Il | Il | Il | Il | Il | Il | Il | Il | |' Il | Il | Il | Il Il | Il | Il 1 OO
i T ' I - 0.1
6 -|Event totals: - 0.2
8 - 0.7 1 1.6” 0.6” 2.7” Rainfall - 0.3
10 -
30 Okatie River
20 headwater
10 ' salinity
O I T T T T T T | | | T T T T T T T T T 1 | T T T T T T T T T T T T T T T T 1
30
20 Downstream
10 salinity
0 I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1

Figure 5. Example data collected from the Okatie River from April 1 to May 8, 2014. Salinity varies
over the course of the two tidal cycles per day and ranges were much greater and much more
influenced by rain events in the tidal creek headwaters (OK1) compared to farther downstream

(OK®6).
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Figure 7. An example of filtered salinity data for all six Okatie River sites
from two primary rain events in spring 2014. Darker colors represent more
headwater sites, salinity response is dampened as the freshwater signal
progresses downstream. An example of a salinity drop is brackted as A sal
for the first rain event.
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Example: Battery Creek Watershed — 3 inch rainfall
Runoff Volume — 667 acre feet
Runoff Peak Rate — 474 cubic feet per second
Runoff Time — 90 hours

Figure 8. Diagram of general elements of SWARM. Model inputs are shown on the
left. Model outputs are shown in the center and right. Specific input and output
data are provided at the lower right.
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Figure 9. Summary of ACE Basin NERR meteorological data collected at Bennett’s Point, South
Carolina. (A) Mean monthly precipitation (+ 1 S.E.) 2001-2014, overlain with study years 2014
and 2015. (B) Annual rainfall totals. (C) Average number of days (+ 1 S.E.) between rain events
for all years, by month.
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Figure 11. Summaries of SCDHEC fecal coliform water quality sample results
by year (A) and month (B) for all available sample data collected in Beaufort
County, South Carolina. Exceedance criteria is defined as greater than 40.9
cells/100 ml.
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Figure 12. Summaries of SCDHEC fecal coliform water quality sample results
by location within the study systems (brown) for all available data. Our study
sites down the length of each creek are shown as red triangles. Note
differing y-axis scales.
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Figure 13. An example of a large rain event on April 18, 2014, showing similarities and
differences between the five study rain gauges. This large rain event yielded similar rain totals
and timing for all study watersheds, and was used as a case study to learn about salinity
response in greater detail.
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Figure 14. Examples of filtered salinity data for the four main study watersheds from two primary rain events
in spring 2014. Darker colors represent more headwater sites, salinity response was dampened as the
freshwater signal progressed downstream. The Okatie River and May River watersheds exhibited much larger
salinity drops than Battery Creek and Wallace Creek watersheds for the same rain events.
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Figure 15. Average salinity drop observed at each site. Error bars represent one standard
error. Average was computed across all rain events.
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Figure 16. Relationship between rainfall total and salinity drop for the study sites in
the Okatie River. The R? is provided for each site.
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Figure 17. Relationship between rainfall total and salinity drop for the study sites in
the May River. The R? is provided for each site.
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Figure 18. Relationship between rainfall total and salinity drop for the study sites in
Battery Creek. The R? is provided for each site.
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Figure 19. Relationship between rainfall total and salinity drop for the study sites in
Wallace Creek. The R? is provided for each site.
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Figure 20. Relationship between rainfall total and salinity drop for the study sites in

Huspah Creek. The R? is provided for each site. Sites HP4, HP5, and HP6 are not shown
due to high p values (p > 0.2).
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headwater sites (HP1, HP2, HP3) appear in grey and were included in the analysis. The

downstream sites exhibited no significant relationship, likely due to sparse data (max n=5 for
Huspah). Variables suggesting curvilinear relationships (e.g., % saltwater wetland) were tested

as such in the regression analysis.
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Figure 23. Model performance and normality test of residuals for best regression model to
predict slope (salinity drop per mm rainfall) in study subwatersheds for each site.
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Figure 24. Runoff modeled using a 4.5 inch rain event for each of the 4 primary creek
systems. Charts on the left side show output in actual volume (af is acre feet). Charts on
the right side show output as a percentage of the rainfall that was converted to runoff
(which removes the variance caused by area differences).
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Figure 25. Hydrographs for a design 4.5 inch 24-hour rain
event in each Battery Creek watershed for each site. The x-
axis shows runoff time, the primary y axis shows runoff rate,
and the secondary y-axis rain intensity in inches per hour.
The upper chart shows the actual modeled rate in cubic feet
per second (cfs). The lower chart shows a normalized rate of
cfs per watershed square mile in order to remove the effect
of different watershed areas. The space under each curve
represents the volume of runoff.
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Figure 26. Development scenarios for two of the volume sensitive watersheds: BC2a (top) and
OK3 (bottom). The x axis shows runoff time, and the y axis shows runoff rate. The charts on

the left are modeled on a 1.95 inch 24-hour rain (95th percentile rain); the charts on the right
are based on a 4.5 inch 24-hour rain (2-year storm). 100% Built is projecting additional
watershed development for all of dry land not yet developed. 50% Built projects development
for 50% of dry land not yet developed. Current is present watershed development. 9% IC is the
percent of impervious cover reflecting the threshold of measurable environmental
degradation from development. cfs is cubic feet per second, af is acre feet, hrs is hours. Peak
rate is the maximum cfs for the modeled runoff. Ratio is proportion of rainfall converted to
runoff. The area under each curve represents the volume of runoff.
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Figure 27. Climate scenarios for two of the volume sensitive watersheds: BC2a (top) and OK3
(bottom). The x axis shows runoff time, and the y axis shows runoff rate. The charts on the left
are modeled on a 1.95 inch 24-hour rain (95 percentile rain); the charts on the right are
based on a 4.5 inch 24-hour rain (2-year storm). Current scenario uses average antecedent
runoff conditions (ARC), Climate 1 scenario uses semi-wet ARC, and Climate 2 scenario uses
wet ARC. Both rainfalls are increased by 15% for the climate scenarios. cfs is cubic feet per
second, af is acre feet, hrs is hours. Peak rate is the maximum cfs for the modeled runoff. Ratio
is proportion of rainfall converted to runoff. The area under each curve represents the volume
of runoff.
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Table 1. Linear regression equations
to predict runoff volume in each
watershed at current development
levels and with average runoff
conditions. Y is runoff (acre feet),
and x is rainfall amount (mm). WCis
Wallace Creek, BC is Battery Creek,
OK is Okatie River, MR is May River.

Watershed Regression Equation - Volume

WCla y=0.0082 X’ +.2678 x - 6.4477
WC1b y =0.0049 x* +.2107 x - 4.4992
wc2 y=0.014 x* + .5466 x - 12.144
wc3 y =0.0215 x” + 1.0054 x - 20.695
wc4 y =.0293 x* + 1.5625 X - 30.544
WC5 y=0.0404 x* + 2.4311 x - 45.44
BCla y = 0.0005 x” + 0.0149 x - 0.3621
BC2a y =0.006 x* + 0.5041 x - 8.3966
BC3a y=0.012x* +0.8198 x - 14.63
BC1b y=0.0084 x’ + 0.2978 x - 6.8798
BC2b y=0.016 x* + 0.7748 x - 15.739
BC4 y =0.0349 x* + 2.0668 x - 38.851
BC5 y = 0.0425 X’ + 2.5546 x - 47.755
BC6 y=0.0672 x> + 4.6579 x - 82.831
oK1 y=0.0391 x’ + 3.8871 x - 61.48
oK2 y=0.0443 x* + 4.3728 x - 69.403
0K3 y=0.047 x* + 4.797 x - 75.302
oK4 y=0.0595 x’ + 6.1264 x - 95.86
0K5 y=0.0967 x” + 8.7356 x - 142.38
OK6 y=0.1003 x> + 9.2319 x - 149.58
MR1a y = 0.0504x” + 3.2746x - 59.547
MR1b y = 0.0357x” + 2.9555x - 49.536
MR2 y =0.0911x” + 6.3921x - 113.2
MR3 y =0.0979%” + 6.7922x - 120.72
MR4 y=0.1157x" + 7.8925x - 141.11
MR5 y =0.1268x" + 8.752x - 155.86

0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
0.999
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Table 2. Salinity drop summary data and regression results for all subwatersheds monitored. Regressions
compared rainfall total (mm) to observed salinity drop. Additional variables were studied, but rainfall total

exhibited the greatest correlation to salinity drop.

Salinity drop summary data Regression: Rain total vs. salinity drop Salinity drop:rain total

Site Number Events Avg. Salinity Drop St. Dev. St. Err. p value r2 Slope  St. Err. Slope LSD t-test
OK1 41 9.76 5.64 0.88 <0.0001 0.54 0.136 0.019 A
OK2 52 5.58 4.00 0.55 <0.0001 0.68 0.119 0.009 B
0OK3 38 3.53 2.80 0.45 <0.0001 0.77 0.079 0.006 C
OoK4 41 2.69 2.38 0.37 <0.0001 0.74 0.067 0.005 C
OK5 35 1.78 1.37 0.23 <0.0001 0.75 0.041 0.003 C
OK6 35 1.80 1.56 0.26 <0.0001 0.74 0.040 0.003 C
MR1A 24 7.01 4.96 1.01 <0.0001 0.65 0.127 0.018 A
MR1B 18 5.54 4.67 1.10 <0.0001 0.77 0.123 0.016 B
MR2 14 2.83 1.93 0.51 0.0077 0.46 0.060 0.018 BC
MR3 12 2.24 1.74 0.50 0.08 0.22 0.016 0.015 C
MR4 10 1.26 0.73 0.23 0.0099 0.54 0.020 0.006 C
MR5 12 1.34 1.05 0.30 0.147 0.20 0.016 0.010 C
BC1A 22 3.81 2.53 0.54 <0.0001 0.76 0.065 0.008 A
BC2A 22 2.52 2.28 0.49 <0.0001 0.61 0.055 0.009 B
BC3A 28 1.48 1.34 0.25 <0.0001 0.52 0.030 0.005 C
BC1B 23 3.37 2.73 0.57 <0.0001 0.60 0.072 0.012 A
BC2B 26 1.99 1.68 0.33 <0.0001 0.73 0.042 0.005 BC
BC4 19 1.35 1.14 0.26 <0.0001 0.83 0.029 0.003 C
BC5 19 1.28 0.94 0.22 <0.0001 0.81 0.024 0.002 C
BC6 8 1.01 1.20 0.42 0.0006 0.88 0.026 0.004 !
WC1A 28 2.90 2.83 0.53 <0.0001 0.45 0.062 0.012 AB
WC1B 29 2.34 1.35 0.25 <0.0001 0.64 0.043 0.006 AB
wcec2 29 1.97 1.60 0.30 <0.0001 0.53 0.040 0.007 AB
WC3 24 1.31 0.93 0.19 <0.0001 0.77 0.028 0.003 A
WcC4 27 1.18 0.81 0.16 <0.0001 0.57 0.021 0.004 AB
WC5 26 0.92 0.80 0.16 0.0004 0.40 0.017 0.000 B
HP1 5 6.36 6.46 2.89 0.0165 0.89 0.270 0.055 !
HP2 4 6.98 6.74 3.37 0.0273 0.95 0.252 0.004 !
HP3 4 4.39 1.59 0.79 0.0088 0.98 0.061 0.005 !
HP4 4 2.69 1.10 0.55 0.20 - - -
HP5 3 3.07 0.68 0.39 0.75 - - -
HP6 5 3.40 1.41 0.63 0.21 - - -

1Too few events for meaningful comparison
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Table 3. Model results and parameters for best regression model.
Slope = -0.0002*width — 0.29634*(% est. wet.) + 2.19439 * (% est. wet.)2 + 0.04187*(% fr. wet.) +
1.45627*(% fr. wet.)2 + 0.28130*(% imperviousness)

Summary Model parameters Estimate tratio p
5 0.95 Intercept -0.16248 -2.62 0.0161
RMSE 0.016 Width -0.00020 -5.83 <0.0001
Mean 0.069 % estuarine wetlands -0.29634 -4.12 0.0005
n 28 (% estuarine wetland s)2 2.19439 3.47 0.0023
F(s.21) 70.64 % freshwater wetlands 0.04187 101 0.3236
D <0.0001 (% freshwaterwetlands)” 145627 870  <0.0001
% imperviousness 0.28130 3.81 0.0010
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Table 4. Summary of land use and land cover attributes for watersheds originating in or near Beaufort
County, South Carolina. Bolded sections represent watersheds that were the primary focus of this study.
Headwater sections are shown for select large watersheds. Color gradient depicts range from high (red) to
low (green) values for each category.

Land use and land cover % coverages
Upland Upland Freshwater Estuarine Water
developed forest wetland wetland
Watershed
Broad Creek | as w3 75 14 9.4
May River 9.8 20.3
May River (headwaters) 34.0

Okatie and Colleton Rivers
Okatie River (headwaters)
Wright River
Village Creek
Wallace (Capers) Creek
Battery Creek
Chechesse River
Chechesse River (headwaters)
Euhaw Creek
Albergottie Creek
Harbor River
McCalleys Creek
Huspah Creek
Pocotaligo River
Tulifiny River
Morgan River system
Morgan River (headwaters)
Boyd Creek system

AVERAGE
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Table 5. Summary of soil classification attributes for watersheds originating in or near Beaufort County,
South Carolina. Bolded sections represent watersheds that were the primary focus of this study.
Headwater sections are shown for select large watersheds. Color gradient depicts range from high (red) to
low (green) values for each category.

Soil classification % coverages
Somewhat poor Poor Very poor Poor and very All poor

Watershed poor categories
Broad Creek 18.8 22.7 19.7 42.4 61.2
May River 25.5 16.8 31.3 48.0 73.6
May River (headwaters) 10.2 2.7 24.5 27.2 37.4
Okatie and Colleton Rivers 19.8 25.5 26.0 51.5 71.2
Okatie River (headwaters) 13.5 24 39.0 41.4 54.9
Wright River 7.1 11.3 67.5 78.7 85.8
Village Creek 28.9 12.9 33.0 46.0 74.8
Wallace (Capers) Creek 36.5 5.6 36.6 42.2 78.7
Battery Creek 30.6 8.5 28.1 36.6 67.2
Chechesse River 7.0 33.3 30.4 63.7 70.7
Chechesse River (headwaters) 25.7 1.7 43.3 45.0 70.6
Euhaw Creek 17.5 25.6 25.9 51.5 69.0
Albergottie Creek 22.6 17.6 25.7 433 66.0
Harbor River 8.2 27.2 22.9 50.1 58.3
McCalleys Creek 13.3 13.4 33.7 47.1 60.4
Huspah Creek 14.3 36.3 22.7 59.0 73.3
Pocotaligo River 16.3 30.1 20.9 51.0 67.3
Tulifiny River 13.3 25.4 31.4 56.9 70.2
Morgan River system 15.3 11.4 42.9 54.3 69.6
Morgan River (headwaters) 8.5 16.9 10.8 27.7 36.2
Boyd Creek system 10.7 18.3 38.6 56.9 67.7
AVERAGE 17.3 17.4 31.2 48.6 65.9
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Table 7. Series of models used to investigate relationship between slope (salinity drop per
mm rainfall) and various watershed-scale variables. Due to the low sample size, the risk of
overfitting increases as the number of model variables increases.

y =slope of salinity drop per rainfall mm

Summary Model parameters Estimate tratio p

r 0.9422 Intercept 0.3432 10.58 0.0018
RMSE 0.024 % estuarine wetlands -0.0117 -6.99 0.0060
Mean 0.129

n 5
F(y,3) 48.9

p 0.006

Summary Model parameters Estimate tratio p

* 09918 Intercept 0.1958  4.35 0.0491
RMSE 0.011 % estuarine wetlands -0.0178 -9.42 0.0111
Mean 0.129 % very poorly drained soils  0.0088 3.47 0.0740

n 5
F(,2) 120.45

p 0.0082

Summary Model parameters Estimate tratio p

¢ 0.999 Intercept 0.1520 14.73  0.0431
RMSE 0.002 % freshwater wetlands -0.0066  -7.45 0.0849
Mean 0.129 % estuarine wetlands -0.0414 -12.95 0.0491

n 5 % very poorly drained soils  0.0028 10.45 0.0608
F(z.1) 2289

p 00154
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Table 8. Series of models used to investigate relationship between headwater salinity drop
(averaged for all events studied) and various watershed-scale variables. Due to the low
sample size, the risk of overfitting increases as the number of model variables increases.

y = average salinity drop for all events

Summary Model parameters Estimate tratio p
r 0.922 Intercept 2.0125 2.73 0.0717
RMSE 0.904 Area (kmz) 0.0500 5.98 0.0094
Mean 5.694
n 5
F(1.3) 3578
p 0.0094
Summary Model parameters Estimate tratio p
r2 0.984 Intercept 1.3901 3.00 0.0953
RMSE 0.4986 % poorly drained soils 0.0650 2.80 0.1073
Mean 5.694  Area(km?) 0.4209 7.78 0.0161
n 5
F(,) 62.67
p 0.0157
Summary Model parameters Estimate tratio p
© 0999 Intercept 15250 37.70 0.0169
RMSE 0.043 % poorly drained soils 0.0590 29.20 0.0218
Mean 5.694  Area (kmz) 0.0708 39.33 0.0162
n 5 Width at mouth (m) -0.0058 -16.50 0.0385
F(z.1) 5798

p  0.0097
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Table 9. Model results for full three-variable models predicting headwater sensitivity as measured by
slope (salinity drop per mm rainfall) and average salinity drop. All six models were tested, and the results
were scored into top 25% (most sensitive) and bottom 25% (least sensitive). The total score across all
models is the combined rank score. A score of -6, for instance, indicates that the bottom 25% was
predicted in all 6 models, whereas a score of 3 indicates that the watershed was in the top 25% for 3 of

the 6 models.

Statistical modeling results

Observed slope Model % error Observed Model estimate % error | Combined 25% rank
estimate average drop drop score

Watershed slope

Broad Creek 0.830 6.114 0
May River 0.125 0.125 0.000 6.250 6.245 -0.081 0
Okatie and Colleton Rivers 0.136 0.134 -1.471 9.760 9.778 0.185 3
Wright River 0.281 8.012 3
Village Creek 0.000 2.981 -5
Wallace (Capers) Creek 0.050 0.050 0.000 2.600 2.604 0.161 -6
Battery Creek 0.065 0.066 1.538 3.500 3.550 1.425 0
Chechesse River 0.148 7.851 2
Euhaw Creek 0.388 8.040 4
Albercottie Creek 0.083 2.671 -3
Harbor River 0.180 3.317 0
McCalleys Creek 0.142 2.196 -3
Huspah Creek 0.270 0.270 0.000 6.360 6.357 -0.052 3
Pocotaligo River 0.245 11.217 5
Tulifiny River 0.376 4.747 3
Morgan River system 0.000 4.384 -3
Boyd Creek system 0.023 3.277 -3
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Table 10. Watershed characteristics related to stormwater runoff
modeling. Dev. is Development shown as percentage of watershed
area, IC is Impervious Cover, and CN is Curve Number - the higher the
values the greater the runoff; |, is Initial Abstraction and reflects the
amount of rain needed for runoff to begin; HSG is Hydrologic Soil
Group, and C and D are the most impervious of the soil groups.

Watershed Area Dev. IC CN I5 (in) HSG

Ac Ha % 020 005 (CNgg) C+D
WCla 1,013 410 7% 3 70.5 59.2 0.34 60%
WC1b 596 241 1% 1 72.5 619 0.31 70%
WC2 1,707 691 4% 2 71.8 60.9 0.32 64%
WC3 2,585 1,046 4% 2 73.2 62.8 0.30 63%
WC4 3,498 1,416 3% 2 743 64.3 0.28 66%
WC5 4,804 1,944 2% 1 75.3 65.8 0.26 69%
BCla 58 23 13% 5 70.4 59.0 0.35 39%
BC2a 712 288 57% 30 78.4 70.1 0.21 27%
BC3a 1,419 574 47% 24 76.5 67.4 0.24 40%
BClb 1,023 414 16% 8 71.1 60.0 0.33 50%
BC2b 1,924 779 25% 14 735 63.2 0.29 52%
BC4 4,151 1,680 30% 17 75.2 65.6 0.26 48%
BC5 5050 2,044 30% 16 75.3 65.8 0.26 50%
BC6 7979 3,229 24% 13 76.6 67.6 0.24 61%
oK1 4,713 1907 44% 26 80.0 71.9 0.20 90%
OK2 5339 2,161 42% 24 79.9 71.8 0.20 91%
OK3 5,673 2,296 40% 23 80.2 72.5 0.19 91%
OK4 7,189 2909 41% 21 80.3 72.7 0.19 91%
OK5 11,565 4,680 33% 17 79.1 70.5 0.21 92%
OK6 12,008 4,859 32% 17 79.3 70.8 0.21 92%
MR1a 5984 2,422 15% 8 76.0 66.7 0.25 78%
MR1b 4,253 1,721 40% 20 78.3 69.9 0.22 72%
MR2 10,819 4,378 24% 13 76.7 67.7 0.24 74%
MR3 11,616 4,701 22% 12 76.6 67.6 0.24 74%
MR4 13,732 5,557 20% 10 76.5 67.4 0.24 74%

MR5 15,056 6,093 19% 10 76.6 675 0.24 74%




Table 11. BMP and development scenarios for the subwatersheds in each system identified as more
volume sensitive. ICis Impervious Cover, Dev. Is Developed, and CN is Curve Number —the higher the
values the greater the runoff; |, is Initial Abstraction and reflects the amount of rain needed for runoff
to begin; af is acre feet; and Ratio is proportion of rainfall converted to runoff. Target Retrofit is the
development level at which minimum degradation to water quality occurs. 50% Build Out is projecting
additional watershed development for half of all dry land not yet developed. 100% Build Out projects
for all of dry land not yet developed. Target Volume Reduction is volume of runoff required to be
reduced in order to reach Target Retrofit scenario.

Watershed Development I Dev. CN I, (in) Runoff - 1.95" rain Target Volume
& Area (ha) Scenario 0.20 0.05 (CNggs) Volume (af) Ratio Reduction (af)
WCla Current Development 3% 7% 71 59 0.34 26 0.16 -
410 Target Retrofit 9% 27% 74 65 0.27 33 0.20 -
50% Build Out 16% 38% 77 68 0.24 38 0.23 5
100% Build Out 29% 69% 83 76 0.16 55 0.34 22
WCl1b Current Development 1% 1% 72 62 0.31 17 0.18 —
241 Target Retrofit 9% 21% 76 66 0.25 21 0.22 -
50% Build Out 18% 28% 77 68 0.23 23 0.24 2
100% Build Out 35% 55% 82 75 0.17 31 0.32 10
BC2a Current Development 30% 57% 78 70 0.21 30 0.26 16
288 Target Retrofit 9% 30% 67 54 0.42 14 0.12 -
50% Build Out 35% 66% 82 75 0.16 37 0.32 23
100% Build Out 40% 74% 86 81 0.12 47 0.41 33
BC1b Current Development 8% 16% 71 60 0.33 27 0.16 —
414 9% Impervious Cover 9% 25% 73 62 0.30 30 0.18 —
50% Build Out 20% 41% 77 68 0.24 39 0.23 9
100% Build Out 32% 66% 83 76 0.16 55 0.33 25
OK3 Current Development 23% 40% 80 73 0.19 266 0.29 45
2,296 Target Retrofit 9% 25% 77 69 0.23 221 0.24 —
50% Build Out 30% 51% 82 75 0.17 294 0.32 73
100% Build Out 36% 63% 83 77 0.15 325 0.35 104
MR2 Current Development 13% 24% 77 68 0.24 408 0.23 10
4,378 Target Retrofit 9% 24% 76 67 0.24 398 0.23 -
50% Build Out 23% 42% 80 72 0.19 491 0.28 93
100% Build Out 33% 61% 83 76 0.16 592 0.34 194
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Table 12. Climate scenarios for the watersheds identified as the most
volume sensitive. CN is Curve Number — the higher the value the greater
the runoff; 1, is Initial Abstraction and reflects the amount of rain needed
for runoff to begin; af is acre feet and Ratio is proportion of rainfall
converted to runoff. Current Conditions reflects average antecedent runoff
conditions and 1.95 inch rain. Both Climate Scenarios increase rainfall by
15%. Climate 1 reflects semi-wet runoff conditions, and Climate 2 reflects
wet runoff conditions.

Watershed Climate CN I, (in) Runoff - 1.95" rain
& Area (ha) Scenario 0.20 0.05 (CNggs) Volume (af) Ratio
WCl1la Current Conditions 71 59 0.34 26 0.16
410 Climate 1 78 70 0.22 54 0.29
Climate 2 86 81 0.12 84 0.44
WCl1b Current Conditions 72 62 0.31 17 0.18
241 Climate 1 80 72 0.20 35 0.31
Climate 2 87 82 0.11 53 0.48
BC2a Current Conditions 78 70 0.21 30 0.26
288 Climate 1 84 79 0.14 55 0.41
Climate 2 90 87 0.07 77 0.58
BC1lb Current Conditions 71 60 0.33 27 0.16
414 Climate 1 79 70 0.21 56 0.29
Climate 2 86 81 0.12 87 0.45
OK3 Current Conditions 80 73 0.19 266 0.29
2,296 Climate 1 86 81 0.12 470 0.44
Climate 2 91 89 0.06 646 0.61
MR2 Current Conditions 77 68 0.24 408 0.23
4,378 Climate 1 83 77 0.15 769 0.38

Climate 2 89 86 0.08 1108 0.55




MAY RIVER WATERSHED SANITARY
SEWER MASTER PLAN
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May River Watershed Action Plan
Background

Fast paced development

Degradation of May River headwaters
Primarily reactive approach in the past
Large amounts of data collected

Coordinated proactive campaign needed



May River Watershed Action Plan
History

Town Council Approved the hiring of consultant for MRWAP completion
(August 10, 2010)

Draft MRWAP released for public review and comment (July 18, 2011)
Public review and comment period over (August 17, 2011)

Public Workshop and Draft MRWAP presentation (October 12, 2011)
Draft MRWAP Planning Commission Presentation (October 26, 2011)

Town Council reviewed and approved (November 9, 2011)
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Fuilduut Infrastructure

Mo. of Mo. of No. of
Existing Vacant Mo. of Structures
Area Structures’ Lots®  |Future Lots”| (Buildout)®
Old Town’ 104 47 0 151
Alljoy fde4 201 713 1,508
Cahil gg 32 10 141
stoney Creek 150 40 i0 200
Prichardwille 502 100 100 72
(3a5Coagne e 22 40 117
TOTAL 1.294 442 ar3 2,909
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GRAVITY SEWER EXTENSION SYSTEM BUDGET COST
ESTIMATE MAY RIVER WATERSHED SEWER MASTER PLAN -
PHASE | ALLJOY SEWER SERVICE AREA
October 4, 2013

Item No. Description Estimated | Units Unit Price Total Cost
Quantity
1 8" PVC Gravity Sewer 50,000 LF [$ 2600 | $ 1,300,000.00
2 Manholes, 4' diameter, standard 180 EA | $ 3,000.00 $ 540,000.00
3 Jack & Bore 18-inch steel casing (0.5 wall 300 LF | $ 150.00 | $ 45,000.00
thickness) for 8-inch PVC gravity main
4 Insert 8-inch PVC gravity main in casing 300 LF [$ 50.00 [ $ 15,000.00
5 4-inch PVC force main, AWWA C900, SDR-18 14,299 LF | $ 16.00 | $ 228,777.60
6 4-inch RJ PVC force main, AWWA C900, SDR-18 1,678 LF | $ 18.00 | $ 30,204.00
7 4-inch DI Force Main 503 LF 24.00 12,081.60
8 Misc. Force Main Fittings 6,041 LBS 5.00 30,204.00
9 Force Main Air Release Valve and Manhole 10 EA 3,000.00 30,000.00
10 Core into Termination Manhole for Force Main 1 EA | $ 3,000.00 3,000.00
11 Jack & Bore 18-inch steel casing (0.5" wall 300 LF [$ 150.00 | $ 45,000.00
thickness) for 8-inch PVC force main
12 Insert 8-inch PVVC force main in casing 300 LF 50.00 15,000.00
13 New Duplex Lift Station 9 LS 250,000.00 2,250,000.00
14 4-inch lateral to easement or R/W line (near side)* 6,590 LF 12.00 79,080.00
15 4-inch lateral to easement or R/W line (far side)* 13,180 LF [$ 40.00 | $ 527,200.00
16 Simplex Fiberglass Grinder Station’ 25 EA | $ 457200 $ 114,300.00
17 1-1/4" HDPE SDR9 Service Lateral® 1,500 LF [$ 10.00 | $ 15,000.00
18 Connect Lateral to Existing Force Main? 25 EA | $ 2,000.00 $ 50,000.00
19 Electrical Home Connection? 25 EA | $ 2,500.00 $ 62,500.00
20 Clean outs 659 EA [$ 7500 | $ 49,425.00
21 Silt Fence 79,776 LF | $ 350 [$ 279,216.00
22 Grassing (Temporary and Permanent) 22,160 SY | $ 2.00 [ $ 44,320.00
23 Remove unsuitable material, dispose offsite, replace with 700 CYy |$ 70.00 | $ 49,000.00
crushed stone or site fill material®
24 Remove driveway surface, replace with 2" graded 684 EA |$ 160.00 | $ 109,440.00
aggregate®
25 Remove and replace 3' of asphaltic road surface over 33,240 SY [$ 70.00 | $ 2,326,800.00
trenches, 3" compacted thickness*
26 Decommissioning of existing septic tank® 684 EA |$ 500.00 | $ 342,000.00
27 Traffic Control 1 JOB Lump Sum $ 20,000.00
28 Grading, spreading/disposal excess excavated material, 1 JOB Lump Sum $ 516,752.89
remove and replace monuments, tree protection,
mobilization, clean-up, insurance, bonds and other
miscellaneous items not specifically listed but necessary
for a complete job (6% of all)
Subtotal| $ 9,129,301.09
Easement Preparation, Appraisals, Legal Fees and Value of the Easements (6%) $ 547,758.07
Engineering Fees (15%)| $ 1,369,395.16
Construction Contingencies (15%) $ 1,369,395.16
Estimated Probable Cost| $ 12,415,849.49
ca LTIV S 12,500,000.00
No. of existing customers: 684
Cost per customer: $ 18,300.00




Table 2: Sewer System Anticipated Cost Estimate Summary

Type of Sewer System
Fannae Gravity/Low
- Vacuum Crravi 3 Pressure
Serviee Area ; ty
ervi re v B Qi Low Pressure Graviis Wi Gravity/Low System
Pressure Sewer Pressure .
Sewer System Per Sewer System Per Combined
Sewer System Per System
System Developed Bogbsns Develaned System Developed Corbicas Per
Lot ¥ L P Lot ) Developed
ot '
Alljoy 210,300,000 $15,100 11,800,000 $£17.300 H12,500,000 ' F1E. 300 MiA MiA
Old Town N/A | NIA NIA N/A $2.600,000 $25.000 N/A NIA
Cahill £4.100,000 £41,500 $3,700.000 $37.400 MNA MAA M/A M/A
Gascoigne | 53,000,000 | $55.600 | $2.100,000 | $38.900 |  N/A NIA N/A NIA
Stoney Creek | 4,700,000 £31,400 $4.400,000 | $29.400 NIA N/A N/A N/A
Pritchardville £9,500,000 £19.000 £10,500,000 $21.000 WNIA NiA £10,700,000 $21.400
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EXECUTIVE SUMMARY:

Hussey, Gay, Bell & DeYoung, Inc. (HHIGBD) was retained by Beaufort-Jasper Water &
Sewer Authority (BIWSA) and the Town of Bluffton (Town) regarding a sewer master plan
for the May River Watershed. The project is a joint effort between BIWSA, the Town and
Beaufort County to mitigate the usage of septic tanks which negatively impact not only
public health but also ground water quality and, ultimately, the water bodies in and around
the Town. The master plan is intended to provide long range planning of capital projects
based on the perceived need, popular demand, benefit to the environment, public health and
project cost to benefit. An analysis of the capacity of the existing sewer collection system and
any necessary capacity improvements was not within the scope of the study.

This study evaluated how to determine the most economical way to extend BIWSA
sewer service fo six areas along the May River, from Pritchardville to Alljoy Landing, as
shown on Exhibit 7. The six primary areas that were evaluated include:

e Pritchardville — 1,047 Acres +/-
s Stoney Creek — 747 Acres +/-

e Gascoigne Bluff - 657 Acres +/-
e Cahall — 709 Acres +/-

& Old Town — 291 Acres +/-

s Alljoy — 903 Acres +/-

The probable total budget cost for the conceptual utility infrastructure includes
easement preparation and legal fees, contingency and engineering. Several sewer system
alternatives and technologies were evaluated with anticipated cost estimates and conceptual
layouts prepared for each area.

Sewer service in the Old Town and Alljoy areas has proven to be the most cost
effective and acceptable to phasing the construction if desired.

Al Caniping:



A,

BACKGROUND INFORMATION

L.

I1.

PURPOSE:

sService Area Delineation

To determine sewer service boundary area for each study arca
To delineate sewer service arca and determine existing conditions (i.e. zoning,
population, acreage, number of septic tanks)

Projected Sewer Flows

To determine the number of “ready to serve™ sewer connections based on the existing
Zoning

‘T'o cstimate the future number of sewer connections based on the existing land use and
development

To determine the current and future sewer flows for each area based on 300 gallons per
day per equivalent residential unit (300 GPD/ERU)

Sewer Collection Details

Develop a concept layout for sewer collection for the alternate system within each
service area

Develop “order of magnitude™ cost estimates for sewer collection system only in each
service area

Service Area Rankings
Develop criteria for ranking each sewer service area (i.e. number of septic tanks
removed, number of future sewer connections, proximity to the May River, proximity

to BJWSA sewer system, public interest, sewer cost, etc.)

AUTHORIZATION:

This study has been completed under a contract with BIWSA for May River Watershed
Sewer Master Plan — Phase [, fully executed on April 13, 2013.

1 of' @



III.  STUDY AREA:

The service areas are defined by septic tank users within the May River Watershed
Limits, These areas were divided into six (6) distinct areas, known as the following:

Pritchardville = 1,047 Acres +/-
Stoney Creek — 747 Acres +/-
Gascoigne Bluff — 657 Acres +/-
Cahill — 709 Acres +/-

Old Town — 291 Acres +/-

= Alljoy— 903 Acres +/-

The study area limits are shown in Exhibits 1-7. The study area was defined based on
input from BJWSA and the Town of Bluffton.

IV.  ZONING:
The zoning of properties within the study area is depicted in Exhibits 1-7, which has
been reproduced from zoning districls maps, provided by the Town of Bluffton and GIS

information from BJIWSA, The zoning classifications have been used to derive
probable build-out wastewater flows.

2ofd



B.

DERIVATION OF PROJECTED FLOWS

The scope of determining current sewer flows was based the assumptions that every lot with
an existing building structure contains one (1) septic tank and drain field. The buildings,
parcels and zoning information were provided by BJIWSA GIS Department for HGBD's use.
Only “order of magnitude™ estimates can be made in the absence of final development plans
for the study arcas in regards 1o future / build-out sewer flows.

The scope also included the assumption that each building equates to 300 gpd/eru. Therefore
the following table outlines the number of existing. undeveloped/vacant, and build-out lots
and the anticipated sewer flows:

Table 1: Buildout Sewer Flows
S TS R e I T |! = E
No. of No. of No.of | Total No. Aﬂ.;:;agc Peak Day <|
Atea Developed Und&ve]up::%.-’ Future of Lots & Dcmgn q Demand
| £ 3 : | f
I i Lots Vacant Lots Lots EB:nldout) (GPD)’ (GPD)
| Alljoy | 684 201 713 1,598 79,330 | 1,198,326
Old Town' 104 | 47 0 151 45300 | 113,250 |
Cabhill 99 | . 10 141 42,300 | 105,750
Gascoigne 55 22 40 116 34,800 87,000
Stoney Creek 150 40 I 200 | 60,000 | 150,000
| Pritchardville | 502 100 100 | 702 | 210,600 | 526,500
| Total 1593 | 442 873 2,908 | 872,330 | 2,180,826

Assumptions:

1. Assume parcels with a structure have one (1) septic lank and drain field.
2, Vacant or undeveloped lots based on existing parcels without a structure that will require a connection
Lo the proposed sanitary sewer system once the lot is occupied.
3. Future count is based on large developable tracts of land, and assumes the tracts can be subdivided
based on current zoning regulations and adjacent properties that are developable. Count determined by
a proportion of developable land area (does not include wetland areas) to subdivide,
4. The number of structures at buildout conditions assumes all existing parcels with septic tank, currently
vacant lots, and future lots are oceupied with sanitary sewer connection.
5. Assumes 300 GPD/structure

[,

Assumes 2.5 peaking factor

7. Count of current structures is based on total structures that have one (1) septic tank. Parcels currently
connected to sanitary sewer system are not included,

For the basis of this report, the developed and undeveloped/vacant lot count was used for
design analysis and construction cost estimating of each. However, only developed lots were
used for cost estimations for the number of valve pits and/or connection points.

jol@



C.

DISCUSSION OF SEWER SYSTEM IMPROVEMENT ALTERNATIVES

There are many sanitary sewer collection system alternatives available. HGBD has had
previous experience with each of these alternatives. This section discusses the pros and cons
of these different sewer collection system alternatives. The following allermatives were
reviewed for each service area:

II.

111

No Action

The No Action option is not the preferred option for any of the service areas as it does
not remove the septic tank and drain field from the May River Watershed. However,
this option could be a viable economic solution for remote and less densely populated
areas such as Gascoigne or an area significantly distanced from the May River such
as the northern portion of Pritchardville. The other service areas do not benefit from
the No Action option.

It is recommended that a Septic Operations & Maintenance and Inspection
Agreement be implemented between the property owner and the authority (i.e. Town,
County, or BIWSA) if the No Action alternative is pursued. The Agreement would
serve as a periodic review of the condition and function of the septic tank and drain
field. At the authorities’ discretion a cost for managing the inspections of the septic
tanks and drain fields would be borne by the property owner.

Gravity Sanitary Sewer Extensions

Significant extensions of the existing pravity sewers into the service areas are not
possible because of their depths, with the exception of Old Town.

Old Town has a significant amount of existing gravity sanitary sewer mains within its
service area. These manholes have depths which allow for extensions of the gravity
sanitary sewer mains.

Appendix A includes the gravity sanitary sewer extension system concept layout and
cost estimate for Old Town.

The advantage to gravity sewer is that it is easier to phase, which makes funding
smaller project over time more manageable,

New Traditional Gravity/Lift Station Sanitary Sewer System
A new traditional gravity sanitary sewer collection system including new lift stations
and force mains is the most preferred alternative. A great benefit to this alternative is

the ability to phase the installation according to available funding and the proven
longevity of the system. This alternative can be implemented in all of the service
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areds.

However, there are factors that increase the cost and regulatory concern. Gravity
sewer mains generally are installed from depths of 3-ft to 20-fi. The new system
would connect to an existing gravity sewer system or if one is not present, a new lift
station would be required. Due to significantly sized trees close to or within the right-
of-way and private drives the depths of the gravity mains would be limited to
approximately 10-ft in order to avoid extensive excavation during installation. This
increases the number of new lift stations required which is a significant cost factor.
Additionally, sewer mains may be installed within the roadway in order to avoid
damage to tree roots. This requires single-lane access during construction, increase
cost due to removal and replacement of asphalt.

This option was reviewed in detail for the Alljoy scrvice area due to the limited
number of main highways and highly dense population.

Appendix B includes the new traditional gravity/lift station sanitary sewer system
concept layout and cost estimate for Alljoy.

Traditional gravity sewer collection is an option, however, it may not viable due to
the cost of installation of deep sewers, replacement of existing landscape and
roadways,

Additionally, service arcas that have isolated subdivided neighborhoods could benefit
from this alternative while the other parcels could be connected to a vacuum or low
pressure grinder sewer collection system. However, if one is reviewing a service area
as a whole, the anticipated construction cost would increase per customer due to the
decrease in population utilizing the vacuum or low pressure grinder sewer collection
system. For example, the subdivided neighbor in the northern section of Pritchardville
could benelit from a traditional sanitary sewer collection system and connect to the
existing BIJWSA sewer infrastructure adjacent to the neighborhood. However, the
cost per customer using a vacuum or low pressure grinder sewer collection system for
the remainder of the Pritchardville service area would significantly increase.

Vacuum Sewer System

A vacuum sewer system was reviewed with AirVac for all service areas with the
exception of Old Town due to the close proximity of existing manholes capable of
connecting and extending new gravity mains.

The vacuum sewer system has proven to be a good alternative solution with
installations at Broad Creek Public Service District (BCPSD) and Fripp Island Public

Serviee Districl.

Vacuum sewer system utilizes a valve pit package that connects and serves up to four
(4) customers each; however HGBD recommends providing a two (2) valve pit
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package per customer, where physically possible. This gives the ability to have two
(2) additional connections in the future. Only one (1) valve pit package per customer
is required where homes are not in close proximity of each other.

Electrical power is not required for the valve pits. The valve pits connect to a 3-inch
Schedule 40 or SDR 21 PVC vacuum service lateral which then connects to the
vacuum main ranging from 4 to 8-inches buried with 3-ft of cover utilizing Schedule
40 or SDR 21 PVC. Isolation valves are installed typically at the beginning of each
branch line and on the vacuum main near these branch connections, The purpose of
these valves is to isolate sections of the vacuum system for troubleshooting purposes.

The vacuum mains end at the vacuum station and discharge into a steel collection
tank. Once the tank rcaches its capacity dry-pil sewage pumps deliver the sewage
through a force main to the desired location within the existing sanitary sewer
conveyance system.

A vacuum station consists of a collection tank, duplex dry-pit horizontal non-clog
centrifugal pumps, vacuum pumps, emergency generator, Bio-mass odor control
system for exhaust from the vacuum pumps and control panel. Stations are typically
housed in a two story structure with the vacuum pumps and control panel located on
the top floor and the collection tank and sewage pumps on the lower floor.

A single vacuum station is recommended for each service area serving both the
existing and vacant parcels. It should be noted the proposed vacuum system capacity
is adequate for the anticipated future population noted herein with the exception of
Alljoy. One additional vacuum station is anticipated if the large vacant tract, located
in the northern portion of Alljoy bounded by Burnt Church Road to the west,
Foreman Hill Road to the east, Ulmer Road to the south and the May River
Watershed limit to the north is to be developed. Upon additional developmental
information for this tract a detailed analysis can be performed.

The benefits of the vacuum system include the following:

Mo power connections at each customer;

Isolation valves provide isolated shut-down when required for maintenance or
repairs;

Shallow vacuum main buried cover depth;

Can [unction as a hybrid system utilizing low pressure grinder system;

Only one (1) vacuum station required per service arca;

Ability to phase system within the service area

Bkt

S

The con of the vacuum system is the high capital cost and the difficulty in phasing the
system construction. This system is predominately effective in locations that have
highly dense populations, high ground water tables and/or very low topography.

Appendix C includes AirVac’s analysis of each service area and typical features
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included with the vacuum system.

Appendix D - H includes the vacuum sewer system concept layout and cost estimate
for each service area with the exception of Old Town.

Low Pressure Grinder System

A low pressure grinder system was reviewed with E-One and ABS for all service
areas with the exception of Old Town due to the close proximity of existing manholes
capable of connecting and extending new gravity mains.

The low pressure grinder system has proven to be an acceptable alternative solution,
with many installations throughout BJWSA’s service area

Low pressure grinder systems utilize a valve pit package that connects and serves
each customer. A 240 volt, single phase electrical power connection is required per
valve pit. The valve pits connect to a 1-1/4-inch HDPE service lateral which then
connects to the force main ranging from 2 to 8-inches buried with 3-ft of cover
utilizing HDPE pipe. Isolation valves are installed typically at the bepinning of each
branch line and on the force main near these branch connections. The purpose of
these wvalves 15 (o isolate sections of the low pressure grinder system for
troubleshooting purposes.

The force mains terminate at the desired existing sanitary sewer infrastructure
conveyance point.

The benefits of the low pressure grinder system include the following:

1. Isolation valves provide isolated shut-down when required for maintenance or
repairs;

2. Shallow force main buried cover depth;

3. Ability to phase system within the service area

The con of the low pressure grinder system is the high capital and operational cost.
This system is predominately effective in locations that have highly dense
populations. Additionally, there is a power connection at each customer; therefore the
system 15 oft-line during a power failure event.

Due to the large analysis package received by the vendors, Appendix J provides only
the typical grinder pump station features, valves and appurtenances for a simplex

basin grinder pump package.

Appendix K-O includes the low pressure grinder sewer system concept layout and
cost estimate for each service area with the exception of Old Town.
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Appendix P includes a proposed hybrid option for Pritchardville of low pressure
grinders and traditional gravity sewer and force mains. This option was reviewed to
look at the potential for phasing a portion of the service area that may develop more
quickly near the intersection of May River Road and Gibbet Road.

D. EASEMENTS

Easements required for cach service area will be determined during the design process. All of
the concepts will require utility easements for the installation of the sewer system. For
proposed sewers and force main shown running along arterial roads (i.e. Gibbet Road, May
River Road, Old Miller Road, Palmetto Bluff, etc) it is advisable to locate them in utility
casermnents, immediately outside the road right-of-ways. Otherwise, should these roads be
widened in the future, BIWSA would be required to pay for the relocation of the utilities.
However, requirements by tree ordinances and/or SCDOT may require consideration of the
new infrastructure within the roadway.
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COST ESTIMATE SUMMARY

Table 2: Sewer System Anticipated Cost Estimate Summary

Type of Sewer System
i g 5 GT;\-’it}-‘."'LGW
| Service Area ACULITR p— |- — : TEVIEY Gt Lo ressure
| Vacuum Sewer ; Gravity Sewer System
Pressure Sewer ; Pressure :
Sewer System Per Sewer System Per Combined
| Sewer System Per System
System | Developed System Developed : Per
{  System Developed Combines
Lot i I Lot Developed
o Lot
Alljoy $10,300,000 $15,100  $11,800,000 $17,300 $12,500,000 .I $18.300 N/A N/A
Old Town N/A N/A N/A N/A $2.600,000 $25.000 N/A N/A
Cahill | $4.100,000 $41,500 $3,700,000 $37,400 | N/A N/A N/A N/A
| Gascoigne | $3,000,000 | $55.600 | $2,100,000 | $38900 N/A N/A N/A N/A
. | .
Stoney Creek | $4,700,000 $31.400 54,400,000 | 329400 NiA NIA NIA N/A
| Pritchardville $9,500,000 | $19.000 $10,500,000 $21,000 N/A N/A $10,700,000 i. $21,400
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APPENDIX A

Gravity Sanitary Sewer Extensions for
Old Town Sewer Service Area

Anticipated Cost Estimate



GRAVITY SEWER EXTENSION SYSTEM BUDGET COST ESTIMATE
MAY RIVER WATERSHED SEWER MASTER PLAN - PHASE |
LD TOWN SEWER SERVICE AREA
Oetober 4, 2013
B ] [ R e e P Estimated|
Item Mo, Diescription Qﬂr}: _:.'.I_?."I'é_[}‘ _Llnit Price Total Cast
1 & PV Gravily Sewer o' - B duasp 12330 § LF. 1§ - 260008 320580.00 |
2 |Mankeles, 4" dramster, sandord, 4 - 8 deep 43 EA |5 300000 % 13500600
3 Core ond modify existing manhole and connecl néw
sewor man, 4 - B deep 15 Ea b s 6000003 SO06000
b Sack & Boere 18-inch seel casing (0 5" wall
thickness) for B-nehk PYC gravity main ) L¥ | & 15000 |5 1800000
5 insenl B-inch PVC pravity main in casing 1326 LE |8 S0.0G: & 6,000.00
& d-inch lateral o gasement ar RO hina (near a&dej'_ 930 LE |8 1200 ;5 11,160.00
T A-inch fateral to casement ar RYW Hine (far side}! 1.860 LF |5 4000 | & 74 400,00
g Simpiex Fiberglass Grinder Station® 11 EA R a457i00| F 5030200
) .1 HIPE SDRY Service Lareral® 1878 ILF |8 1000 | 3 1876000
10 1" HDPE SDRIE Pips 1,385 LF -] § 1200 § 682008
L Conneet Lateral w Gxisling Force heain’ (1] EA |8 2000015 2200000
12 |Blecrical Home Connection” L EA |5 250000'% 7750000
13 Clean ours [ EA | ¥ 7500 ¥ 4.075.00
i 1t Fence 14,796 | LF 1 % 350 % 5178800
i5 Grassing (Temporary and Permanent) 4110 | 8% | 3§ 1001 % 822000
15 [Remoue unsuitable matenal, dispose offsite, replice)
with crushed stone o site fill material® 200 CY |5 JO0G s 1400000
i Remove dnvewsy surface, replece willy 27 gradad
g epate’ 04 | EAS 16000 P8 1664000 |
I8 Romove and replaca ¥ of asphaltic road serfoce i
et trenchas, 1 compacted thickness' 11,600 | ¥ 1§ 000 | B BI2.O00.040
19 |Decommissioning of existing septic tank’ ! 14 J1EAlS  se000]s  s2o0000
| .20 Traffic Control 1 JOB | LumgSum | 8§ 1300000
21
Grading, spreading'disposel excess excay ated
raaterial, remave and replace monuments, tree
proveciion, mabilization, clean-up, insurance, bands
and other miscellaneous items nat speckfically listed;
it necessary for a conplets job (6% of all) | JOB | LompSum |8 10601528 |
P Sublutal: & 872 948 98
Lmsement Prepazation. Appraisals, Lopal Fees and Walue of the Ensements (6% £ 112,376.94
Engineering Fros (15%3 280,942 35
Constriction Conlingencies {3 5% 3 20042 13
— Estimated Probabls Cosi| § 3,547, 21081
; CALL R 5y e oo 0
Mo of existing customers: 104
{Crst per customer: 5 25000.00
A ptions,

1. Lateral lengthe will v acy.
2 Assumes price for cannection 1 kameswner's electrical power, Cost is fae what is 2ssumed; unforesseen costs are

defficult to predict for ench homeswner's enigqus exisiing elecirical sstup.

3 Remove and replace unsuilable materal: cuantily assumed, remove and replace driveways: quanfify assumed. Yard
and driveway restoration will wary.

A Asgumes gravity marie within ali roads

5. Coet includes removing corternts and fil] rank with send and abandon drain-fields in place. Cost does net inclids
any environmental pormitling fzes by BPA, DHEC or any other agencies for the décommissioning of septic lanks,
drain felds, ele.

b Pricing docs not include rehabilitation or cagacity wpirades o the existing sawer infrasiructure,

[ i recopnized that neithar the Engineer nor the Owher has contipd over the cest of lahor, matersals or equipmen,
aver the Contraclor's methods of detesmining bid prices, of over eompetitive bidding, inarkzl or nepatiating
condigiens. Accordingly, the Engincer gannot and daes nat wanant ar represent that Bids or negatinted prices will not
vty Irom any Statement of Prohable Consiruction Cast or ather cost estimates of 2valualions prepared by the

T Coats are based an 2013 estimated cosls Inflauon Giciors seed o be applied for awands alter 2034,

W Enginesring Fees are for civil design services only. Feos do not inclwde wetland mitygmicin credits, or ather
enggineesing Jiszipline design requidned not frsted herein. Easeeent preparation, appraisais, legel fees and vilue of the
epsements al 5% bazed on input from BJWSA & Tewn of Blulton
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APPENDIX B

New Traditional Gravity / Lift Station
Sanitary Sewer for Alljoy Sewer
Service Area

Anticipated Cost Estimate



GRAVITY SEWER EXTEMEION 5Y5TEM BUDGET COST ESTIMATE
MAY RIVER WATERSHED SEWER MASTER PLAM - FHASE |
ALLIOY SEWER SERVICE AREA

Diaberd, B3
|
Itam 2o, | Deserips Lingsi  WraPeise | TowlCost |
i (B PVIC Grivity Sewer g | LF [ $ 5,00 | 8 1, 00,0000
2 sznhotes, 4' diameter, standasd 180 En | & 300000 (8§ . S£0.000.00
: Jnck & Bere DB-mch sneed gasing (057 wall
thickmess] fioe -inch FVC gravigy nain 300 1.F | 5 §S000 % § 45,000,030
4 nsen Rineh PVC pravily rainincosing | 00 JLFJS  S000|S 13,000.60
3 dmeh BV fores main, AWWA U900, SDR-14 4290 [ LF | E 1600 [ § 228,777.60
] Aeinch BEPVC fiores main, AWWA 16TR | LF 1 B 1800 [ 5 30,244.00
7 d-mch [H Fores pdain 403 LEiS 2400 | 8 12,081,460
5 Misc, Force Male Fisings .| 684l |LBS|F 00 ] 3 303.204,00
9 Faree Mair Adr Redense Valve end Muibale i EA {5 300000]8 30,000.00
10 jCore into Termsirarion Manhole forForoeMadn 2 f 1 BA LS J00000) 8 3,600.b0
11 Jack & Bare 18-inch steel casing (0057 wal?
thichness! for S-ineh PV fore: main oo P EFiE jibon) s 45,600 .40
V:  [Fnsert Sinch PVC foree mainincasmg | 00 G LF ;& J006|§ I3,000.40
#3 |Mew Duplex LiftStadon. ¢ LE | Susnacand | § 315060000
14 Jacingh Interal 1o sasevemt or ROV lina (near e}’ 1 6590 | LF (S I20a |8 9905900
15 faineh bsternl 1o gnsemant or B W Line (far side)’ | 13080 | iF | § 4000 8 527.200.00
16 |Sienplex Fiburplass Grinder Stasion” 2% PBA{S 437200058 114,300.00
17 [-44" HDPE SRS Servcs | aceral’ s [ LT LS WAk | § £ 5,600 60
18 |Connset Latern) 1o Existicg Force Ma® 1 35 | EAUS 20000015 5000000
19 [Elecrical Home Connestion’ 15 EA |5 2500001 % §2 500.00
0 ACleamous - £53 EA |8 75001 3 4543508
2E |5k Fenoe I P LF |8 150 ;8 2752 16.00
12 |Graseng (Tomporary and Permnnent) 13,160 | 8Y | § 10 F 44,120,040
5 [Remove unsuitehie muerial, dispose offsits, replace
[with crushed stome or sibe 53 maserial’ M) CY | § 000 [ 5 EEN R
L Remave divewsy surlbes, replace with 2° gsibed
aggreyat’ i 884 | EA LS 3605018 10944000
15 [Remeve gad replace 3 of sxphaltic roed surface ,
[over renches, 3 compacisd thickness’ 33240 | SY P S OB | F  2,306,800.00
2 jDecoomasicein 684 | EA |5  Sp0.00 (| § a2 [0 0
|27 |Traffiz Conmal t 10| LumpSum |35 2 0 0
2 :
Cirading, spreading dsposal excess oxcavated
tmaerial, remave dad sealace monwioonts, tree
prateenion, mohilizaton, clean-up, insurance, bands
i other missrllaneous bems rat specifically lisled
oAbt necossary for 8 camplete job (6% af all} b [EOB| Leowp Swri: 0§
Easernent Preparation, Apgaizals, Legsl Foss gnd Velue of the Essements (8%); £ 54T TEROT
R Ensingering Fees (1 5%)] ¥ [, 364 355,16
Cansroction Cealingencies {[55:)] § 1,369,385, 16
i Eshimased Probabia Cost] § F204 15 54049
CALL'™S S ¢ 3 208,000.00
Mo, of existing cagiomers: 1 [T
Cost per cus ramcr: |5 18,304,040
Assumpiions

| Lateral lenpzhs will vary.
1. Asgumes prics for connection 1o homevwme's electrical powes, Castis For what is ssamed; unforesssen costs are
difficuly o predics fur cach homeowner's umique/sxesting elecrical sehg. Grindens along Foreman Hill Read only,

3. Remewe and repiace unsuilable maderiah: quartity asmumesl, remeve and replace deivewnys: quantiny assemed, Yord and
drrevway nestiwalian will vany.

4. Augumnps gravaty & Farce main within portion of peads

5. Copt nchides removing contenis and 1} 1ank with stmd and abanden drain-fields in ploce, Cost dees nat includs eny
epvirooinenial perntning fees by EPA, DHEC or any other agencies for the decammissioning of septic tanks, drain fields,
£l

I: Prcing duoes net include rehabilimninn or capacily upprades 1o ihe Susting Aswer ifiasmieione,

11: 12 i recograxed thas neither dve Ergiager iwor the Owiner has comi aver e cost ol Iabor, atateials of equiptnier, dvr
the Conhmclos's methads of detenmieang bid prces, or aves compolitive bidding, market ar pegetiating condibons.
Accordingly, e Fngimeer cantar and dues nol warmant ot sepresent thal bads ar negotished prices will nol vary fram any
Stareenent el Frobalie Constructian Cust ar athar cest estimates oc evalustions prapared by the Enginser,

132 Costs aro basud an 2013 eshmated cosis, [nflation factors need o be appled for swards afler 2034

iV, Engimecrng Fees are for cavil desipgn services only. Fees dirni inslede wetlsanl simigatoia eredils, or other enginsssing
discipiing desips required ne listed bersin. Essciosnt prepesation, uppealasls, legal foes and vatue of the easements o 6%
based on inpie from BIWSA & Town of Blafflas
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APPENDIX C

Vacuum Sewer System Analysis and
Typical Features
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July 19, 2013

THE WORLD LEADER IN

Justin Arnsdorff, PE VACUUM SEWER TECHNOLOGY
Hussey, Gay, Bell & DeYoung TAMPA OFFICE
Post Office Box 14247 AIRVAC, INC.
Savannah, GA 31416 200 Tower Drive, Suite A
912-354-4626 Oldsmar, FL 34677 U.S.A.

Phone: (813) 855-6297
Fax: (813) 855-9093
Web: www.airvac.com

RE: May River Area, Bluffton, SC
AIRVAC Project Evaluation #2013-132

Dear Mr. Arnsdorff,

Thank you for considering AIRVAC, the world leader in vacuum sewer system technology, for
your collection needs. AIRVAC currently has more than 300 vacuum sewer systems in operation
and 25 in construction or scheduled to start construction in 2013. AIRVAC vacuum sewer
systems can be found in 29 states within the U.S. and an additional 600+ AIRVAC vacuum
systems are in operation in 33 foreign countries.

A vacuum sewer system has the following advantages over other alternative wastewater
collection methods:

e Vacuum sewer systems provide a superior collection system when compared to a gravity
sewer system. First, the inherent tight nature of a vacuum system eliminates
Infiltration/Inflow problems associated with gravity systems. Second, shallow vacuum main
installation makes future connections and repairs much easier than deeply trenched gravity
sewers. Finally, odors are significantly reduced since no manholes or other openings exist
within a vacuum collection system.

e Avacuum sewer system outperforms low-pressure sewers utilizing grinder pumps. Power is
only required at the vacuum station. Grinder pumps require a power source at each service
connection. Standby power at the vacuum station insures uninterrupted service during
power outages, whereas standby power is not practical or cost effective for each grinder
pump service connection. Finally, long term Operation & Maintenance is significantly less
considering grinder pumps typically must be replaced every ten years.

CORPORATE OFFICE: AIRVAC, INC. 4217 N. Old US 31, P.O. Box 528 Rochester, IN 46975 Phone (574) 223-3980 Fax: (574) 223-5566



Justin Arnsdorff, PE
July 19, 2013

The purpose of this evaluation is to provide a vacuum collection system for the May River
project area. An lllustrative Layout, AIRVAC Technical Report, Estimated Construction Costs,
Annual O&M Costs, and Station Calculations have been prepared. A summary of costs for the
vacuum collection system is shown below.

Collection
Vacuum system System Vacuum station Total

Pritchardville 2,809,570 678,000 3,487,570
Stoney Creek 970,790 590,600 1,561,390
Gascoigne 736,700 552,700 1,289,400
Cahill 989,240 588,000 1,577,240
Alljoy North 2,133,160 599,700 2,732,860
Alljoy South 3,150,340 669,100 3,819,440
Total 10,789,800 3,678,100 14,467,900

Please note that our construction costs include only the costs for the major vacuum system
components. The construction costs do not include items such as force main, final surface
restoration, road borings, building hookups and other incidental costs. Nor does it include
project costs such as engineering, Right-Of-Way, legal, etc.

Again, thank you for allowing us to evaluate this project area. If there is any additional technical
information you would like, please do not hesitate to call.

Sincerely,

e

John Young
AIRVAC Tampa Office

Copy: AIRVAC — Tampa
AIRVAC — Rochester
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ARIAC®

PRITCHARDVILLE, MAY RIVER AREA, SC
Estimate #2013-133

July 22, 2013

Hussey, Gay, Bell & DeYoung

INSTALLED COST-COLLECTION SYSTEM

Quantity Description @ Unit Price Total Price
4,730 If 8" Vacuum Main @ 19.00 /If 89,870
17,320 If 6" Vacuum Main @ 16.00 /If 277,120
49,520 If 4" Vacuum Main @ 13.00 /If 643,760
7,020 If 3" Service Lateral @ 6.00 /If 42,120
6 ea 8" Isolation Valve @ 1,800.00 /ea 10,800
29 ea 6" Isolation Valve @ 1,500.00 /ea 43,500
44 ea 4" Isolation Valve @ 1,200.00 /ea 52,800
351 ea AIRVACG6.0'- 2 pc Hybrid Valve Pit @ 4,600.00 /ea 1,614,600
1 set Special Tools @ 5,000.00 /set 5,000
1 set Spare Parts @ 6,000.00 /set 6,000
1 ea Trailer Mounted Vacuum Pump @ 24,000.00 /ea 24,000
COLLECTION SYSTEM COST $2,809,570

INSTALLED COST-STANDARD VACUUM STATION
AIRVAC Standard Skid Model 3D-30 266,500
Standard Skid Upgrades 0
Equipment Installation 13,500
Wiring/Piping, etc. 48,000
Vacuum Station Building 300,000
Emergency Generator 25,000
Odor Control: Bio-Mass Filter Bed 25,000
VACUUM STATION COST $678,000
TOTAL INSTALLED COSTS $3,487,570
Number of Connections 702
Cost per Connection $4,968

This 1s not a firm quote but rather Is an estimate of the magnitude ot the major construction costs. Passing time, market
conditions and design variables will affect the costs shown. We encourage you to thoroughly review the AIRVAC Pricing Report



ARIAC®

STONEY CREEK, MAY RIVER AREA, SC
Estimate #2013-133

July 22, 2013

Hussey, Gay, Bell & DeYoung

INSTALLED COST-COLLECTION SYSTEM

Quantity Description @ Unit Price Total Price
15,010 If 6" Vacuum Main @ 16.00 /If 240,160
16,810 If 4" Vacuum Main @ 13.00 /If 218,530
2,000 If 3" Service Lateral @ 6.00 /If 12,000
9 ea 6"lIsolation Valve @ 1,500.00 /ea 13,500
13 ea 4"lIsolation Valve @ 1,200.00 /ea 15,600
100 ea AIRVAC®6.0'- 2 pc Hybrid Valve Pit @ 4,600.00 /ea 460,000
1 set Special Tools @ 5,000.00 /set 5,000
1 set Spare Parts @ 6,000.00 /set 6,000
COLLECTION SYSTEM COST $970,790

INSTALLED COST-STANDARD VACUUM STATION
AIRVAC Standard Skid Model 2D-15 217,700
Standard Skid Upgrades 0
Equipment Installation 11,000
Wiring/Piping, etc. 41,900
Vacuum Station Building 275,000
Emergency Generator 25,000
Odor Control: Bio-Mass Filter Bed 20,000
VACUUM STATION COST $590,600

TOTAL INSTALLED COSTS $1,561,390

Number of Connections 200
Cost per Connection $7,807

This 1s not a firm quote but rather Is an estimate of the magnitude ot the major construction costs. Passing time, market
conditions and design variables will affect the costs shown. We encourage you to thoroughly review the AIRVAC Pricing Report



ARIAC®

GASCOIGNE, MAY RIVER AREA, SC
Estimate #2013-133

July 22, 2013

Hussey, Gay, Bell & DeYoung

INSTALLED COST-COLLECTION SYSTEM

Quantity Description @ Unit Price Total Price
12,700 If 6" Vacuum Main @ 16.00 /If 203,200
16,740 If 4" Vacuum Main @ 13.00 /If 217,620
1,180 If 3" Service Lateral @ 6.00 /If 7,080
8 ea 6" Isolation Valve @ 1,500.00 /ea 12,000
12 ea 4" Isolation Valve @ 1,200.00 /ea 14,400
59 ea AIRVAC6.0' - 2 pc Hybrid Valve Pit @ 4,600.00 /ea 271,400
1 set Special Tools @ 5,000.00 /set 5,000
1 set Spare Parts @ 6,000.00 /set 6,000
COLLECTION SYSTEM COST $736,700

INSTALLED COST-STANDARD VACUUM STATION
AIRVAC Standard Skid Model 3B-10 204,300
Standard Skid Upgrades 0
Equipment Installation 13,500
Wiring/Piping, etc. 39,900
Vacuum Station Building 250,000
Emergency Generator 20,000
Odor Control: Bio-Mass Filter Bed 25,000
VACUUM STATION COST $552,700

TOTAL INSTALLED COSTS $1,289,400

Number of Connections 117
Cost per Connection $11,021

This 1s not a firm quote but rather Is an estimate of the magnitude ot the major construction costs. Passing time, market
conditions and design variables will affect the costs shown. We encourage you to thoroughly review the AIRVAC Pricing Report



ARIAC®

CAHILL, MAY RIVER AREA, SC
Estimate #2013-133

July 22, 2013

Hussey, Gay, Bell & DeYoung

INSTALLED COST-COLLECTION SYSTEM

Quantity Description @ Unit Price Total Price
12,770 If 6" Vacuum Main @ 16.00 /If 204,320
27,220 If 4" Vacuum Main @ 13.00 /If 353,860
1,560 If 3" Service Lateral @ 6.00 /If 9,360
17 ea 6" Isolation Valve @ 1,500.00 /ea 25,500
22 ea 4" Isolation Valve @ 1,200.00 /ea 26,400
78 ea AIRVAC 6.0' - 2 pc Hybrid Valve Pit @ 4,600.00 /ea 358,800
1 set Special Tools @ 5,000.00 /set 5,000
1 set Spare Parts @ 6,000.00 /set 6,000
COLLECTION SYSTEM COST $989,240

INSTALLED COST-STANDARD VACUUM STATION
AIRVAC Standard Skid Model 2D-10 215,100
Standard Skid Upgrades 0
Equipment Installation 11,000
Wiring/Piping, etc. 41,900
Vacuum Station Building 275,000
Emergency Generator 25,000
Odor Control: Bio-Mass Filter Bed 20,000
VACUUM STATION COST $588,000

TOTAL INSTALLED COSTS $1,577,240

Number of Connections 155
Cost per Connection $10,176

This 1s not a firm quote but rather Is an estimate of the magnitude ot the major construction costs. Passing time, market
conditions and design variables will affect the costs shown. We encourage you to thoroughly review the AIRVAC Pricing Report



ARIAC®

ALLIOY NORTH, MAY RIVER AREA, SC
Estimate #2013-133

July 22, 2013

Hussey, Gay, Bell & DeYoung

INSTALLED COST-COLLECTION SYSTEM

Quantity Description @ Unit Price Total Price
3,620 If 8" Vacuum Main @ 19.00 /If 68,780
5,270 If 6" Vacuum Main @ 16.00 /If 84,320

17,440 If 4" Vacuum Main @ 13.00 /If 226,720
7,140 If 3" Service Lateral @ 6.00 /If 42,840

6 ea 8" Isolation Valve @ 1,800.00 /ea 10,800
11 ea 6" Isolation Valve @ 1,500.00 /ea 16,500
25 ea 4" Isolation Valve @ 1,200.00 /ea 30,000
357 ea AIRVAC6.0' - 2 pc Hybrid Valve Pit @ 4,600.00 /ea 1,642,200
1 set Special Tools @ 5,000.00 /set 5,000
1 set Spare Parts @ 6,000.00 /set 6,000
COLLECTION SYSTEM COST $2,133,160

INSTALLED COST-STANDARD VACUUM STATION
AIRVAC Standard Skid Model 2D-35 226,800
Standard Skid Upgrades 0
Equipment Installation 11,000
Wiring/Piping, etc. 41,900
Vacuum Station Building 275,000
Emergency Generator 25,000
Odor Control: Bio-Mass Filter Bed 20,000
VACUUM STATION COST $599,700
TOTAL INSTALLED COSTS $2,732,860
Number of Connections 713
Cost per Connection $3,833

This 1s not a firm quote but rather Is an estimate of the magnitude ot the major construction costs. Passing time, market
conditions and design variables will affect the costs shown. We encourage you to thoroughly review the AIRVAC Pricing Report



ARIAC®

ALLIOY SOUTH, MAY RIVER AREA, SC
Estimate #2013-133

July 22, 2013

Hussey, Gay, Bell & DeYoung

INSTALLED COST-COLLECTION SYSTEM

Quantity Description @ Unit Price Total Price
5,900 If 8" Vacuum Main @ 19.00 /If 112,100
16,370 If 6" Vacuum Main @ 16.00 /If 261,920
43,220 If 4" Vacuum Main @ 13.00 /If 561,860
8,860 If 3" Service Lateral @ 6.00 /If 53,160
13 ea 8"lIsolation Valve @ 1,800.00 /ea 23,400
17 ea 6" Isolation Valve @ 1,500.00 /ea 25,500
53 ea 4"lIsolation Valve @ 1,200.00 /ea 63,600
443 ea AIRVAC6.0' - 2 pc Hybrid Valve Pit @ 4,600.00 /ea 2,037,800
1 set Special Tools @ 5,000.00 /set 5,000
1 set Spare Parts @ 6,000.00 /set 6,000
COLLECTION SYSTEM COST $3,150,340

INSTALLED COST-STANDARD VACUUM STATION
AIRVAC Standard Skid Model 3D-40 257,600
Standard Skid Upgrades 0
Equipment Installation 13,500
Wiring/Piping, etc. 48,000
Vacuum Station Building 300,000
Emergency Generator 25,000
Odor Control: Bio-Mass Filter Bed 25,000
VACUUM STATION COST $669,100
TOTAL INSTALLED COSTS $3,819,440
Number of Connections 885
Cost per Connection $4,316

This 1s not a firm quote but rather Is an estimate of the magnitude ot the major construction costs. Passing time, market
conditions and design variables will affect the costs shown. We encourage you to thoroughly review the AIRVAC Pricing Report



EXPLANATION OF CONSTRUCTION COSTS
May River Area, Bluffton, SC

BASIS OF PRICING

Design requirements and construction conditions on each project are unique; therefore, costs are
project specific. Many factors affect construction costs; for example, material surpluses or
shortages, prevailing wage rates (depending on funding sources), local bidding climate, time of
year, and integrity soundness of the overall system design. Funding and regulatory requirements
also play a role in overall construction costs, to the extent that imposed regulations may
positively or negatively impact costs. Because of the many variables, actual costs will vary.
However, the following information will provide guidelines to adjust costs as necessary.

VACUUM MAINS

The piping network connects the individual valve pits to the collection tank at the vacuum
station. The vacuum main is a PVC thermoplastic pipe Schedule 40 or SDR 21 PVC pipe, with SDR
21 recommended. To reduce expansion and contraction induced stresses, a flexible elastic joint
(“rubber ring” joint) pipe is recommended. The pipe manufacturer requires the “Reiber Style”
gasket for the pipe to be certified for vacuum use.

Unit prices for vacuum mains are site specific and vary widely from project to project and
geographic location. Conditions such as rock, unstable soil, and groundwater have a large effect
on installed prices. Experience has shown that the installed cost of vacuum mains falls
somewhere between gravity and pressure main pricing; typically, closer to force main pricing
than gravity main.

For the purposes of this project, we assumed the installed cost of the 6” vacuum main will be
similar to that of other projects in the area.

3” SERVICE LATERAL

The 3” service lateral is a Schedule 40 or SDR 21 PVC pipe that connects the 3” AIRVAC interface
valve to the branch or main line. The length of the service lateral will vary depending on the
location of the valve pit or buffer tank in relation to the vacuum main or branch line.

ISOLATION VALVES

Isolation valves are typically found at the beginning of each branch line and on the vacuum main
near these branch connections. The purpose of these valves is to isolate sections of the vacuum
system for troubleshooting purposes. While both plug and resilient-wedge gate valves have been
used, AIRVAC recommends the resilient-wedge gate valves.

AIRVAC VALVE PIT PACKAGE

The AIRVAC valve pit package consists of a 3” AIRVAC interface valve, polyethylene plastic pit,
cast iron cover w/ frame, in-sump breather, and sump. The valve pit package is H20 traffic-rated
and can serve up to four properties or a peak flow of 3 gpm. The most common arrangement is a
single valve pit package serving two properties.

As with vacuum mains, installed prices may vary widely from project to project according to site
conditions. Installation costs include furnishing the valve pit, setting, excavation, bedding,
backfill, compaction, vacuum testing, and surface restoration. Installed costs for the valve pit
have been based on similar completed AIRVAC projects.

CORPORATE OFFICE: AIRVAC, INC. 4217 N. Old US 31, P.O. Box 528 Rochester, IN 46975 Phone (574) 223-3980 Fax: (574) 223-5566



Explanation of Construction Costs AIRVAC Estimate #2013-133
May River Area, Bluffton, SC July 19, 2013

SPECIAL TOOLS AND SPARE PARTS
AIRVAC supplied materials and tools needed for installation and maintenance of the system.

TRAILER MOUNTED VACUUM PUMP

The trailer mounted vacuum pump (TMVP) is an AIRVAC supplied portable unit that aids in the
mandatory vacuum main testing during construction. The TMVP consists of a two wheeled
trailer, 200 cfm vacuum pump, 18 hp gasoline engine, 30 gallon collection tank, control panel,
and chart recorder.

VACUUM STATION

Vacuum station costs include an AIRVAC skid which is typically housed in a two story structure
with the vacuum pumps and control panel located on the top floor and the collection tank and
sewage pumps on the lower floor. A backup generator has been recommended to ensure
continued operation during power failures. Also included is a Bio-mass odor control system for
exhaust from the vacuum pumps. AIRVAC skid component details are shown below.

Collection Tank — Mild steel, internally and externally epoxy coated tank with a designed working
pressure of 20 in. Hg vacuum and tested to 28 in. HG vacuum.

Sewage Pumps — Duplicate Dry-pit, horizontal, non-clog centrifugal pumps each capable of
pumping the design peak flow.

Vacuum Pumps — Multiple sliding-vane type vacuum pumps capable of an ultimate vacuum range
of 29” Hg and offer efficient air-delivery-to-horsepower ratios.

Control Panel - Typical electrical controls include, vacuum switches with stainless bellows, liquid
level controls suitable for sanitary sewage, motor starters with overload, automatic alternators
for pump cycling, hour run meters, a solid state telephone alarm system, and a seven day circular
vacuum chart recorder.

Each AIRVAC skid is unique. The final price for the skid is dependent on the size and configuration
of the equipment as well as any optional equipment desired by the owner/engineer. The price
range shown above assumes the standard AIRVAC skid is used. Optional items such as stainless
steel tanks, stainless steel deck plates, PLC logic, special sewage pumps, UL labels, etc. may add
25% or more to the above figures. In addition, vacuum station building costs may vary widely,
depending on the utility, planning, zoning requirements and aesthetics. Please contact your
AIRVAC Regional Manager for a specific summary of components and options.




Explanation of Construction Costs
May River Area, Bluffton, SC

OTHER COSTS NOT INCLUDED IN THE AIRVAC COST BREAKDOWN

AIRVAC Estimate #2013-133
July 19, 2013

The Construction Cost sheet does not include items such as mobilization, final surface
restoration, homeowner hookups and other incidental costs. All labor to install AIRVAC materials
and other items will be supplied by the contractor. AIRVAC's Construction Cost sheet does not
include any project costs such as engineering, Right-Of-Way, legal, etc.

AIRVAC SUPPLIED MATERIAL

Shown below is the expected year 2013 material cost range for the various products offered by
AIRVAC. Final pricing will be determined after final plans and specifications are completed.

ITEMS SUPPLIED BY AIRVAC PRICE RANGE

AIRVAC valve pit S 3,300 - S 3,600/ea
Buffer tank kit S 1,900 - S 3,800/ea
Special tools S 4,100 - S 5,700/set
Trailer mounted vacuum pump S 21,000 - $ 26,000/ea
AIRVAC skid $ 185,000 - S$420,000/ea
Field services S 2,700 - $ 3,000/wk

The AIRVAC prices above do not include installation. In order to provide installed prices, bid

documents from similar completed AIRVAC projects have been used as a reference.




TECHNICAL REPORT
May River Area, Bluffton, SC

INTRODUCTION

A vacuum sewer system is a mechanized method of transporting wastewater. Differential air
pressure creates flow rather than gravity or pressure. Essentially, a vacuum sewer system is a
negative pressure sewer system.

Vacuum sewer systems require a vacuum station similar to a gravity lift station or pumping
station. Unlike a lift station, vacuum pumps maintain vacuum on the collection mains. To
maintain this vacuum, a valve at each sewage input point seals the system. The valve opens
automatically when a given quantity of sewage accumulates in a collection sump. This valve is
entirely pneumatic in its control and operation. Differential pressure between local atmospheric
pressure and the vacuum pressure provides the thrust needed for liquid transportation.

GENERAL PROJECT SUMMARY

The proposed collection system requires six vacuum stations. Wastewater will enter the vacuum
system through AIRVAC valve pit packages. From the vacuum stations a force main will carry the
wastewater to the ultimate point of discharge.

CONNECTIONS

A vacuum collection system typically collects wastewater from many different sources. Sources
include residential, commercial, industrial, institutional, and recreational areas. The May River
Area vacuum sewer system has been designed to collect wastewater from 3,429 residential and
small commercial customers.

Connections

Vacuum system Connections
Pritchardville 702
Stoney Creek 200

Gascoigne 117
Cahill 155
Alljoy North 713
Alljoy South 885
Total 2,772

CORPORATE OFFICE: AIRVAC, INC. 4217 N. Old US 31, P.O. Box 528 Rochester, IN 46975 Phone (574) 223-3980 Fax: (574) 223-5566



Technical Report AIRVAC Estimate #2013-133
May River Area, Bluffton, SC July 19, 2013

BASIS OF DESIGN

Determining wastewater flow rates is a fundamental step in the conceptual design of a vacuum
collection system. Reliable data for existing and projected flow rates affect the hydraulic
characteristics and sizing of the vacuum collection system components. Flow rates from
residential, commercial, industrial, institutional, and recreational areas must be established
before the collection system can be accurately designed.

Extraneous flow into the collection system from infiltration and inflow is not included in the flow
rates. By its very nature, a vacuum sewer system is tight leaving no chance of infiltration or
inflow, unless a break occurs. A break or small leak would be detected by an increase in vacuum
pump run time and would be isolated and repaired.

All of the major vacuum system components are sized according to peak flow, expressed in
gallons per minute (gpm). Flow rates have been determined by 100 gallons per capita, 3 persons
per service connection, and a peak factor of 2.5. In order to properly size a vacuum station and
collection system peak flow rates have been used. A summary of the design flows for each
system is shown below.

Flow rates
Vacuum system Connections Averag(zs(?)ily flow Peak flow (gpm)

Pritchardville 702 210,600 366
Stoney Creek 200 60,000 104
Gascoigne 117 35,100 61

Cahill 155 46,500 81

Alljoy North 713 213,900 371
Alljoy South 885 265,500 461
Total 2772 831,600 1444

AIRVAC VALVE PIT PACKAGE

The vacuum sewer system requires a normally closed
vacuum/gravity interface valve at each entry point to seal the
lines in order to maintain vacuum. The interface valve opens
when a predetermined amount of sewage accumulates in the
collecting sump. The resulting differential pressure between
atmosphere and vacuum becomes the driving force that propels
the sewage towards the vacuum station.

The valve pit, with two internal chambers, provides the
vacuum/gravity interface. The upper chamber houses the
AIRVAC Three Inch Valve. The bottom chamber or collecting
sump allows a connecting point for the gravity sewer. These
two chambers are sealed from each other.




Technical Report AIRVAC Estimate #2013-133
May River Area, Bluffton, SC July 19, 2013

The valve pit is typically located in the right-of-way between property lines and is able to
withstand traffic loads. Up to four separate building sewers can connect to a valve pit, each at 90
degrees of one another. However, this is rarely done as property line considerations, lot depths,
and elevation differences may render this impractical. For purposes of this estimate we have
provided a valve pit ratio of 2 connections per valve pit. A summary of valve pit packages is
shown below.

AIRVAC valve pit packages

Vacuum system Connections Valve pit packages
Pritchardville 702 351
Stoney Creek 200 100

Gascoigne 117 59

Cahill 155 78

Alljoy North 713 357

Alljoy South 885 443

Total 2772 1388
VACUUM MAIN

Each AIRVAC 3” interface valve is connected to the vacuum collection system by a 3” service
lateral. Differential air pressure (7-10 psi) propels the sewage into the vacuum collection system.
Turbulence disintegrates the solids and mixes them with the air and liquid to form aerobic foam,
which scours the pipeline, preventing blockage.

The 3” service lateral connects to a branch or main line. Unlike gravity sewers that must be laid
with enough slope to create a scouring velocity, the vacuum lines are only slightly sloped (0.2%)

toward the vacuum station since vacuum provides adequate velocity.

The vacuum mains are installed with a saw

//:h:__?j tooth profile to minimize burial depth.
L F— > 4 When the vacuum line exceeds the minimal
r — by a f . .
R, cover by a foot or more, inserting two 45-
- e c— degree fittings and a short section of pipe
_ creates a lift back to minimum cover.

Division valves are installed in the branch or main lines to allow portions of the piping system to
be isolated for troubleshooting and maintenance.

FORCE MAIN

Once the wastewater is collected in the vacuum station it is discharged to the ultimate point of
disposal through a force main. Force main costs are not included in our construction costs;
however, discharge pump costs are.




Technical Report AIRVAC Estimate #2013-133
May River Area, Bluffton, SC July 19, 2013

VACUUM STATION

The vacuum station is the heart of the vacuum collection system. The machinery installed is
similar to that of a conventional sewage pumping station or lift station, except vacuum is applied
to the wetwell (collection tank) that is sealed. Major components include a collection tank,
sewage pumps, vacuum pumps, and a control panel.

Most modern vacuum systems utilize factory pre-fabricated collection stations mounted on skids
for ease of installation. This allows the skid to be lifted into the building and connected to the
incoming vacuum mains and the outgoing force or gravity main. The AIRVAC skid models chosen
for the May River Area project are as follows.

Preliminary vacuum station components

Vacuum System Vacuum pumps (cfm) | Sewage pumps (gpm) Collection tank (gal)
Pritchardville 3-455 2-370 1-3,000
Stoney Creek 2-455 2-135 1-1,500

Gascoigne 3-170 2-65 1-1,000
Cahill 2-455 2-85 1-1,000
Alljoy North 2-455 2-375 1-3,500
Alljoy South 3-455 2-465 1-4,000

The AIRVAC Skid is typically housed in a two story structure with the vacuum pumps and control
panel located on the top floor and the collection tank and sewage pumps on the lower floor.
Since the systems require only one source of power, many systems utilize existing portable
generators for emergency power; others have permanently installed backup generators.
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VACUUM PUMPS

S ERMAIN. ~ SEWAGEPUMPS 7

OPERATION & MAINTENANCE COSTS

Enclosed is an estimate of the annual Operational & Maintenance costs (O&M) for this project.
The O&M costs have been based on the 1991 United States Environmental Protection Agency
(EPA), publication number EPA/625/1-91/024, The Manual For Alternative Wastewater Collection
Systems and the 2008 Water Environment Federation (WEF) Alternative Sewer Systems, 2" ed.;
Manual of Practice No. FD-12.
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FIELD SERVICES
The correct installation of a vacuum sewer system is critical to its success and AIRVAC field
services help to ensure proper installation. The Field Service Representative can also provide
immediate resolution to unforeseen construction difficulties as well as provide advice on whether
“lifts” can be added or deleted. This helps minimize contractor downtime resulting in fewer
change orders.

Three levels of field service support are offered. The first level is full-time field services. A
trained Field Service Representative is on site from the beginning of installation and every day
until the job is complete and the system is in operation. This option ensures the highest level of
system performance. The second level is half-time field services. A trained Field Representative
is on site 50 percent of the time. The third and final level is part-time field services. A trained
Field Representative is on site during selected critical stages of the construction phase. One
option should be included in the project budget.




ARIAC®

PRITCHARDVILLE, MAY RIVER AREA, SC
Estimate #2013-133

July 22, 2013

Hussey, Gay, Bell & DeYoung

LABOR (INCREMENTAL)

Iltem Labor effort Quantity Annual Labor
Vacuum Station 300 hrs/yr/station x 1 station = 300 hrs/yr
Piping 60 hrs/yr/system x 1 system = 60 hrs/yr
Valves 1.75 hrs/yr/valve  x 351 valves = 614 hrs/yr
974 hrs/yr
X 525 /hr
$24,350 /yr
ROUND TO: $24,400 /yr
VACUUM STATION POWER CONSUMPTION
Item Unit cost Conn Duration Annual Power
Flat rate $100.00 /mo X 1 station  x 12 mo = $1,200 /yr
Consumption $1.85 /mo/conn X 702 /mo/conn x 12 mo = $15,584 /yr
§16,784
ROUND TO: $16,800 /yr
EQUIPMENT RENEWAL AND REPLACEMENT
Iltem Renewal/Replacement cost Renewal/Replacement interval Quantity Annual R&R
Vacuum Station
Vacuum Pumps $23,280 /ea / 15 years X 3 pumps = $4,656 [yr
Sewage Pumps $18,720 /ea / 15 years X 2 pumps = $2,496 [yr
Collection Tank $32,500 /ea / 30 years X 1ea = $1,083 /Jyr
Control Panel $17,979 /ea / 20 years X 1ea = $899 /yr
Misc. Equip $2,000 /ea / 15 years X 1 ea = $133 Jyr
39,268 /yr
ROUND TO: $9,300 /yr
Vacuum Valves (renewal)
Vacuum Valves $40.00 /ea / 15 years X 351 valves = $936 /yr
Controller $40.00 /ea / 10 years 351 valves = $1,404 [yr
Misc. Parts $20.00 /ea / 10 years X 351 valves = $702 /Jyr
33,042 /yr
ROUND TO: $3,100 /yr
SUMMARY
Labor $24,400 /yr
Power $16,800 /yr
Equipment Replacement (Station) $9,300 /yr
Equipment Renewal (Valves) $3,100 /yr
$53,600 /yr
Number of Connections 702

Cost per Connection $76 /yr/conn

Based on the 1991 EPA, publication number EPA/625/1-91/024, The Manual For Alternative Wastewater Collection Systems

and the 2008 WEF Alternative Sewer Systems, 2nd ed.; Manual of Practice No. FD-12.



ARIAC®

STONEY CREEK, MAY RIVER AREA, SC

Estimate #2013-133

July 22, 2013

Hussey, Gay, Bell & DeYoung

LABOR (INCREMENTAL)

Iltem Labor effort Quantity Annual Labor
Vacuum Station 300 hrs/yr/station x 1 station = 300 hrs/yr
Piping 60 hrs/yr/system x 1 system = 60 hrs/yr
Valves 1.75 hrs/yr/valve  x 100 valves = 175 hrs/yr
535 hrs/yr
X 525 /hr
313,375 /yr
ROUND TO: $13,400 /yr
VACUUM STATION POWER CONSUMPTION
Item Unit cost Conn Duration Annual Power
Flat rate $100.00 /mo X 1 station  x 12 mo = $1,200 /yr
Consumption $3.30 /mo/conn X 200 /mo/conn x 12 mo = $7,920 /yr
$9,120
ROUND TO: $9,200 /yr
EQUIPMENT RENEWAL AND REPLACEMENT
Iltem Renewal/Replacement cost Renewal/Replacement interval Quantity Annual R&R
Vacuum Station
Vacuum Pumps $23,320 /ea / 15 years X 2 pumps = $3,109 /yr
Sewage Pumps $13,910 /ea / 15 years X 2 pumps = $1,855 /Jyr
Collection Tank $24,700 /ea / 30 years X 1ea = $823 /yr
Control Panel $15,961 /ea / 20 years X 1ea = $798 Jyr
Misc. Equip $2,000 /ea / 15 years X 1 ea = $133 Jyr
$6,719 /yr
ROUND TO: $6,800 /yr
Vacuum Valves (renewal)
Vacuum Valves $40.00 /ea / 15 years X 100 valves = $267 /Jyr
Controller $40.00 /ea / 10 years 100 valves = S400 /yr
Misc. Parts $20.00 /ea / 10 years X 100 valves = $200 /yr
S867 /yr
ROUND TO: $900 /yr
SUMMARY
Labor $13,400 /yr
Power $9,200 /yr
Equipment Replacement (Station) $6,800 /yr
Equipment Renewal (Valves) $900 /yr
$30,300 /yr
Number of Connections 200

Cost per Connection $152 /yr/conn

Based on the 1991 EPA, publication number EPA/625/1-91/024, The Manual For Alternative Wastewater Collection Systems

and the 2008 WEF Alternative Sewer Systems, 2nd ed.; Manual of Practice No. FD-12.



ARIAC®

GASCOIGNE, MAY RIVER AREA, SC

Estimate #2013-133

July 22, 2013

Hussey, Gay, Bell & DeYoung

LABOR (INCREMENTAL)

Iltem Labor effort Quantity Annual Labor
Vacuum Station 300 hrs/yr/station x 1 station = 300 hrs/yr
Piping 60 hrs/yr/system x 1 system = 60 hrs/yr
Valves 1.75 hrs/yr/valve  x 59 valves = 103 hrs/yr
463 hrs/yr
X 525 /hr
$11,575 /yr
ROUND TO: $11,600 /yr
VACUUM STATION POWER CONSUMPTION
Item Unit cost Conn Duration Annual Power
Flat rate $100.00 /mo X 1 station  x 12 mo = $1,200 /yr
Consumption $5.85 /mo/conn X 117 /mo/conn x 12 mo = $8,213 /Jyr
39,413
ROUND TO: $9,500 /yr
EQUIPMENT RENEWAL AND REPLACEMENT
Iltem Renewal/Replacement cost Renewal/Replacement interval Quantity Annual R&R
Vacuum Station
Vacuum Pumps $12,880 /ea / 15 years X 3 pumps = $2,576 [yr
Sewage Pumps $13,910 /ea / 15 years X 2 pumps = $1,855 /Jyr
Collection Tank $22,100 /ea / 30 years X 1ea = S737 Jyr
Control Panel $16,548 /ea / 20 years X 1ea = $827 /yr
Misc. Equip $2,000 /ea / 15 years X 1 ea = $133 Jyr
36,128 /yr
ROUND TO: $6,200 /yr
Vacuum Valves (renewal)
Vacuum Valves $40.00 /ea / 15 years X 59 valves = S157 Jyr
Controller $40.00 /ea / 10 years 59 valves = $236 /yr
Misc. Parts $20.00 /ea / 10 years X 59 valves = $118 /yr
S511 /yr
ROUND TO: $600 /yr
SUMMARY
Labor $11,600 /yr
Power $9,500 /yr
Equipment Replacement (Station) $6,200 /yr
Equipment Renewal (Valves) $600 /yr
$27,900 /yr
Number of Connections 117

Cost per Connection $238 /yr/conn

Based on the 1991 EPA, publication number EPA/625/1-91/024, The Manual For Alternative Wastewater Collection Systems

and the 2008 WEF Alternative Sewer Systems, 2nd ed.; Manual of Practice No. FD-12.



ARIAC®

CAHILL, MAY RIVER AREA, SC

Estimate #2013-133

July 22, 2013

Hussey, Gay, Bell & DeYoung

LABOR (INCREMENTAL)

Iltem Labor effort Quantity Annual Labor
Vacuum Station 300 hrs/yr/station x 1 station = 300 hrs/yr
Piping 60 hrs/yr/system x 1 system = 60 hrs/yr
Valves 1.75 hrs/yr/valve  x 78 valves = 137 hrs/yr
497 hrs/yr
X 525 /hr
512,425 /yr
ROUND TO: $12,500 /yr
VACUUM STATION POWER CONSUMPTION
Item Unit cost Conn Duration Annual Power
Flat rate $100.00 /mo X 1 station  x 12 mo = $1,200 /yr
Consumption $4.25 /mo/conn X 155 /mo/conn x 12 mo = $7,905 /yr
$9,105
ROUND TO: $9,200 /yr
EQUIPMENT RENEWAL AND REPLACEMENT
Iltem Renewal/Replacement cost Renewal/Replacement interval Quantity Annual R&R
Vacuum Station
Vacuum Pumps $23,320 /ea / 15 years X 2 pumps = $3,109 /yr
Sewage Pumps $13,910 /ea / 15 years X 2 pumps = $1,855 /Jyr
Collection Tank $22,100 /ea / 30 years X 1ea = S737 Jyr
Control Panel $15,961 /ea / 20 years X 1ea = $798 Jyr
Misc. Equip $2,000 /ea / 15 years X 1 ea = $133 Jyr
36,632 /yr
ROUND TO: $6,700 /yr
Vacuum Valves (renewal)
Vacuum Valves $40.00 /ea / 15 years X 78 valves = $208 /yr
Controller $40.00 /ea / 10 years 78 valves = $312 /Jyr
Misc. Parts $20.00 /ea / 10 years X 78 valves = $156 /yr
S676 /yr
ROUND TO: $700 /yr
SUMMARY
Labor $12,500 /yr
Power $9,200 /yr
Equipment Replacement (Station) $6,700 /yr
Equipment Renewal (Valves) $700 /yr
$29,100 /yr
Number of Connections 155

Cost per Connection $188 /yr/conn

Based on the 1991 EPA, publication number EPA/625/1-91/024, The Manual For Alternative Wastewater Collection Systems

and the 2008 WEF Alternative Sewer Systems, 2nd ed.; Manual of Practice No. FD-12.



ARIAC®

ALLIOY NORTH, MAY RIVER AREA, SC

Estimate #2013-133

July 22, 2013

Hussey, Gay, Bell & DeYoung

LABOR (INCREMENTAL)

Iltem Labor effort Quantity Annual Labor
Vacuum Station 300 hrs/yr/station x 1 station = 300 hrs/yr
Piping 60 hrs/yr/system x 1 system = 60 hrs/yr
Valves 1.75 hrs/yr/valve  x 357 valves = 625 hrs/yr
985 hrs/yr
X 525 /hr
324,625 /yr
ROUND TO: $24,700 /yr
VACUUM STATION POWER CONSUMPTION
Item Unit cost Conn Duration Annual Power
Flat rate $100.00 /mo X 1 station  x 12 mo = $1,200 /yr
Consumption $0.95 /mo/conn X 713 /mo/conn x 12 mo = $8,128 /[yr
59,328
ROUND TO: $9,400 /yr
EQUIPMENT RENEWAL AND REPLACEMENT
Iltem Renewal/Replacement cost Renewal/Replacement interval Quantity Annual R&R
Vacuum Station
Vacuum Pumps $23,320 /ea / 15 years X 2 pumps = $3,109 /yr
Sewage Pumps $13,910 /ea / 15 years X 2 pumps = $1,855 /Jyr
Collection Tank $33,800 /ea / 30 years X 1ea = $1,127 /[yr
Control Panel $15,961 /ea / 20 years X 1ea = $798 Jyr
Misc. Equip $2,000 /ea / 15 years X 1 ea = $133 Jyr
57,022 /yr
ROUND TO: $7,100 /yr
Vacuum Valves (renewal)
Vacuum Valves $40.00 /ea / 15 years X 357 valves = $952 /Jyr
Controller $40.00 /ea / 10 years 357 valves = $1,428 [yr
Misc. Parts $20.00 /ea / 10 years X 357 valves = S714 [yr
33,004 /yr
ROUND TO: $3,100 /yr
SUMMARY
Labor $24,700 /yr
Power $9,400 /yr
Equipment Replacement (Station) $7,100 /yr
Equipment Renewal (Valves) $3,100 /yr
$44,300 /yr
Number of Connections 713

Cost per Connection $62 /yr/conn

Based on the 1991 EPA, publication number EPA/625/1-91/024, The Manual For Alternative Wastewater Collection Systems

and the 2008 WEF Alternative Sewer Systems, 2nd ed.; Manual of Practice No. FD-12.



ARIAC®

ALLIOY SOUTH, MAY RIVER AREA, SC

Estimate #2013-133

July 22, 2013

Hussey, Gay, Bell & DeYoung

LABOR (INCREMENTAL)

Iltem Labor effort Quantity Annual Labor
Vacuum Station 300 hrs/yr/station x 1 station = 300 hrs/yr
Piping 60 hrs/yr/system x 1 system = 60 hrs/yr
Valves 1.75 hrs/yr/valve  x 443 valves = 775 hrs/yr
1135 hrs/yr
X 525 /hr
328,375 /yr
ROUND TO: $28,400 /yr
VACUUM STATION POWER CONSUMPTION
Item Unit cost Conn Duration Annual Power
Flat rate $100.00 /mo X 1 station  x 12 mo = $1,200 /yr
Consumption $1.20 /mo/conn X 885 /mo/conn x 12 mo = $12,744 [yr
§13,944
ROUND TO: $14,000 /yr
EQUIPMENT RENEWAL AND REPLACEMENT
Iltem Renewal/Replacement cost Renewal/Replacement interval Quantity Annual R&R
Vacuum Station
Vacuum Pumps $23,280 /ea / 15 years X 3 pumps = $4,656 [yr
Sewage Pumps $13,910 /ea / 15 years X 2 pumps = $1,855 /Jyr
Collection Tank $34,500 /ea / 30 years X 1ea = $1,150 /yr
Control Panel $17,329 /ea / 20 years X 1ea = $866 /yr
Misc. Equip $2,000 /ea / 15 years X 1 ea = $133 Jyr
38,660 /yr
ROUND TO: $8,700 /yr
Vacuum Valves (renewal)
Vacuum Valves $40.00 /ea / 15 years X 443 valves = $1,181 /Jyr
Controller $40.00 /ea / 10 years 443 valves = $1,772 [yr
Misc. Parts $20.00 /ea / 10 years X 443 valves = $886 /yr
33,839 /yr
ROUND TO: $3,900 /yr
SUMMARY
Labor $28,400 /yr
Power $14,000 /yr
Equipment Replacement (Station) $8,700 /yr
Equipment Renewal (Valves) $3,900 /yr
$55,000 /yr
Number of Connections 885

Cost per Connection $62 /yr/conn

Based on the 1991 EPA, publication number EPA/625/1-91/024, The Manual For Alternative Wastewater Collection Systems

and the 2008 WEF Alternative Sewer Systems, 2nd ed.; Manual of Practice No. FD-12.



ARIAC®

PRITCHARDVILLE, MAY RIVER AREA, SC

Estimate #2013-133
July 22, 2013

Hussey, Gay, Bell & DeYoung

DESIGN FLOWS

Number of Connections 702
Growth factor X 1.00
Per capita flow X 100 gpd
Persons/connection X 3.00
Peak factor X 2.50
Peak flow = 366 gpm
Other peak flow + 0 gpm
Total peak flow 366 gpm Qmax
Average flow 146 gpm Qa
Minimum flow 73 gpm Qmin
SEWAGE PUMPS
Sewage pump capacity 370 gpm Qdp (SELECTED DISCHARGE PUMP)
Estimated TDH 80 ft
Pump efficiency 50%
Motor efficiency 85%
Estimate BHP 17.59 hp
Selected HP 30 hp
COLLECTION TANK
Operating volume 879 gal Vo
Tank volume required 3,000 gal
Selected tank volume 3,000 gal Vct
VACUUM PUMPS
Longest Line 10,000 If
"A" factor 8
Volume of pipe 73,490 gal Vp
Vacuum pump capacity required 390 cfm
System pump down time 2.53 min t
Selected vacuum pumps 3 455 acfm  Qvp (SELECTED VACUUM PUMP)
25 hp

SKID MODEL

3D-30

L,

Collection Tank Size/100

B-170 acfm

Vacuum Pump Type (size} —p C-305 acfm

No. of Vacuum Pumps

D - 455 acfm



ARIAC®

STONEY CREEK, MAY RIVER AREA, SC

Estimate #2013-133
July 22, 2013

Hussey, Gay, Bell & DeYoung

DESIGN FLOWS

Number of Connections 200
Growth factor X 1.00
Per capita flow X 100 gpd
Persons/connection X 3.00
Peak factor X 2.50
Peak flow = 104 gpm
Other peak flow + 0 gpm
Total peak flow 104 gpm Qmax
Average flow 42 gpm Qa
Minimum flow 21 gpm Qmin
SEWAGE PUMPS
Sewage pump capacity 105 gpm Qdp (SELECTED DISCHARGE PUMP)
Estimated TDH 80 ft
Pump efficiency 50%
Motor efficiency 85%
Estimate BHP 4.99 hp
Selected HP 10 hp
COLLECTION TANK
Operating volume 252 gal Vo
Tank volume required 1,200 gal
Selected tank volume 1,500 gal Vct
VACUUM PUMPS
Longest Line 9,200 If
"A" factor 8
Volume of pipe 34,180 gal Vp
Vacuum pump capacity required 111 cfm
System pump down time 2.38 min t
Selected vacuum pumps 2 455 acfm  Qvp (SELECTED VACUUM PUMP)
25 hp

SKID MODEL

2D-15

L,

Collection Tank Size/100
Vacuum Pump Type (size) ——
No. of Vacuum Pumps

B-170 acfm
C-305 acfm
D - 455 acfm



ARIAC®

GASCOIGNE, MAY RIVER AREA, SC

Estimate #2013-133
July 22, 2013

Hussey, Gay, Bell & DeYoung

DESIGN FLOWS

Number of Connections 117
Growth factor X 1.00
Per capita flow X 100 gpd
Persons/connection X 3.00
Peak factor X 2.50
Peak flow = 61 gpm
Other peak flow + 0 gpm
Total peak flow 61 gpm Qmax
Average flow 24 gpm Qa
Minimum flow 12 gpm Qmin
SEWAGE PUMPS
Sewage pump capacity 65 gpm Qdp (SELECTED DISCHARGE PUMP)
Estimated TDH 80 ft
Pump efficiency 50%
Motor efficiency 85%
Estimate BHP 3.09 hp
Selected HP 10 hp
COLLECTION TANK
Operating volume 147 gal Vo
Tank volume required 1,000 gal
Selected tank volume 1,000 gal Vct
VACUUM PUMPS
Longest Line 8,500 If
"A" factor 8
Volume of pipe 30,410 gal Vp
Vacuum pump capacity required 65 cfm
System pump down time 2.80 min t
Selected vacuum pumps 3 170 acfm  Qvp (SELECTED VACUUM PUMP)
10 hp

SKID MODEL

3B-10

L,

Collection Tank Size/100

B-170 acfm

Vacuum Pump Type (size} —p C-305 acfm

No. of Vacuum Pumps

D - 455 acfm



ARIAC®

CAHILL, MAY RIVER AREA, SC

Estimate #2013-133
July 22, 2013

Hussey, Gay, Bell & DeYoung

DESIGN FLOWS

Number of Connections 155
Growth factor X 1.00
Per capita flow X 100 gpd
Persons/connection X 3.00
Peak factor X 2.50
Peak flow = 81 gpm
Other peak flow + 0 gpm
Total peak flow 81 gpm Qmax
Average flow 32 gpm Qa
Minimum flow 16 gpm Qmin
SEWAGE PUMPS
Sewage pump capacity 85 gpm Qdp (SELECTED DISCHARGE PUMP)
Estimated TDH 80 ft
Pump efficiency 50%
Motor efficiency 85%
Estimate BHP 4.04 hp
Selected HP 10 hp
COLLECTION TANK
Operating volume 195 gal Vo
Tank volume required 1,000 gal
Selected tank volume 1,000 gal Vct
VACUUM PUMPS
Longest Line 7,000 If
"A" factor 7
Volume of pipe 37,760 gal Vp
Vacuum pump capacity required 76 cfm
System pump down time 2.57 min t
Selected vacuum pumps 2 455 acfm  Qvp (SELECTED VACUUM PUMP)
25 hp

SKID MODEL

2D-10

L,

Collection Tank Size/100

B-170 acfm

Vacuum Pump Type (size} —p C-305 acfm

No. of Vacuum Pumps

D - 455 acfm



ARIAC®

ALLJOY NORTH, MAY RIVER AREA, SC

Estimate #2013-133
July 22, 2013

Hussey, Gay, Bell & DeYoung

DESIGN FLOWS

Number of Connections 713
Growth factor X 1.00
Per capita flow X 100 gpd
Persons/connection X 3.00
Peak factor X 2.50
Peak flow = 371 gpm
Other peak flow + 0 gpm
Total peak flow 371 gpm Qmax
Average flow 148 gpm Qa
Minimum flow 74 gpm Qmin
SEWAGE PUMPS
Sewage pump capacity 375 gpm Qdp (SELECTED DISCHARGE PUMP)
Estimated TDH 80 ft
Pump efficiency 50%
Motor efficiency 85%
Estimate BHP 17.83 hp
Selected HP 10 hp
COLLECTION TANK
Operating volume 891 gal Vo
Tank volume required 3,100 gal
Selected tank volume 3,500 gal Vct
VACUUM PUMPS
Longest Line 5,700 If
"A" factor 7
Volume of pipe 31,420 gal Vp
Vacuum pump capacity required 346 cfm
System pump down time 2.33 min t
Selected vacuum pumps 2 455 acfm  Qvp (SELECTED VACUUM PUMP)
25 hp

SKID MODEL

2D-35

L,

Collection Tank Size/100

B-170 acfm

Vacuum Pump Type (size} —p C-305 acfm

No. of Vacuum Pumps

D - 455 acfm



ARIAC®

ALLJOY SOUTH, MAY RIVER AREA, SC

Estimate #2013-133
July 22, 2013

Hussey, Gay, Bell & DeYoung

DESIGN FLOWS

Number of Connections 885
Growth factor X 1.00
Per capita flow X 100 gpd
Persons/connection X 3.00
Peak factor X 2.50
Peak flow = 461 gpm
Other peak flow + 0 gpm
Total peak flow 461 gpm Qmax
Average flow 184 gpm Qa
Minimum flow 92 gpm Qmin
SEWAGE PUMPS
Sewage pump capacity 465 gpm Qdp (SELECTED DISCHARGE PUMP)
Estimated TDH 80 ft
Pump efficiency 50%
Motor efficiency 85%
Estimate BHP 22.10 hp
Selected HP 10 hp
COLLECTION TANK
Operating volume 1,107 gal Vo
Tank volume required 3,700 gal
Selected tank volume 4,000 gal Vct
VACUUM PUMPS
Longest Line 9,800 If
"A" factor 8
Volume of pipe 71,510 gal Vp
Vacuum pump capacity required 492 cfm
System pump down time 2.50 min t
Selected vacuum pumps 3 455 acfm  Qvp (SELECTED VACUUM PUMP)
25 hp

SKID MODEL

3D-40

L,

Collection Tank Size/100

B-170 acfm

Vacuum Pump Type (size} —p C-305 acfm

No. of Vacuum Pumps

D - 455 acfm



The World Leader in Vacuum Sewer Technology

AIRVAC prides itself on the ability
to deliver a broad range of
services from planning, design,
and engineering support to
inspection, training and contractor
services. We focus our efforts on
developing full-service, long-term
customer relationships.

Please call us with any questions.

Corporate Office:
AIRVAC, INC.
4217 N. Old US 31, P.O. Box 528
Rochester, IN 46975
Phone: 574.223.3980
Fax: 574.223.5566

National Sales Office:
AIRVAC, INC.

200 Tower Drive, Suite A
Oldsmar, FL 34677
Phone: 813.855.6297
Fax: 813.855.9093

www.airvac.com
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Appendix D

Vacuum Sewer Concept for Alljoy
Sewer Service Area

Anticipated Cost Estimate
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kE} Forcs kam Aic Releace Valyve andd Manhpée 5 EA [ § 10000 | 8 | 5,500 00
34 Core intw Termination Marhoée for Foroe Main | EA | X 305000 | § 3,000 00
15 lock & Bore 18-inch soeek cogng {0 8" wall thicksess} far Bainch PYC foroe mam B30 § LF | & 15000 | & 12 000,00
kD Irzsert B-inch PAWIC Torce main i caging [ 1F | § Hm s 6,050, 00
| ___it Wacuem Manulacearer Field 5:I'\-b;l“5 2 Weak| § 3,000.00 __5_:_““ §,000,00
% [TwafTie Coneral t JOB| lumpSem | 3§ 20,000.00
Grrading, spreading’diaposal encoss excavated mateal, phncve aod replase Monuments, e proection,
15 mohihzanien, clean-up, inswance. boeds and ether misce!laneons ivsms not specifically hsied Dot necessary | JOB| LurpSum | % 424, 700,00
frnr a complete job (5% af all) i
e " Subnomnl| § 7.507,248 67
Easemnent Preparstion, Appearsals Lepal Fees and Value of the Ememenis (6%)] § 230 154 I}f
NN Eogiocering Foea [I9%ji 5 1.133.337.30
_ Canstrustion Cannpencies [15%])] § 112533730
i g Esrisated Probuoble Costf § 14,213,058, |9
caLLM 5 11, 300,000.00
Mo, of existing customers: e A 654
3 15.100.04

ASREmMpLnes:

1. Asgumes 0% of the homes can physically share Vahe Pit Package a 21, Quantity based en existing lots anky.

1, Susndard Vacewar Satien meledes Alry Ac Standerd Skid Model 2035, equipmen: instalistion, wiring/pipingfete,, vatusn seation butlding, emergency generalno, odor contml bic-
mass filter bed, collection tank, duplex dewage pumps, vacuuin pumps, control parssd Optiooa? equipment, building design sod cansrokbs wall effect the totml nst of te Seation

3 Remoeve angd replece ansuitahbe mazerial: quantify assamed, remove i replace driveways: qetolily assumed.

4. Agsnmes force main waihin parions of regdway

5. Cost imeludes remening comtents and [ rask with sead and shandon draie-fieids in place, Cost docs not inclede any cinerosnzental pennitling fecs by EPA, DHEC ar s other

agemaies for tho decomimisséomng of septic lanks, dran Felds, et

B Cosl nasemes focating sach Bame owner's drain ling, cap line ta seplic tapk and run sewer lateral o valve pit. Laneeal lengihs wall vary, Yard and deiveivey rostooaiion wilk var, |

7. Assumes new force main dischanges to LS « BRET
&, Grirvlers along Foroman Hill Rosd only

%, Asgumes proe for corneclion ko hameowner's elecmical power, Cusl is For what is wvnened; unfeoesseen costs and difloul o predict for each komeowie:'s unsque oxisting elecirical

sEp

I Pricing Goks nod mchede rebabilitition or capacity wpprades 1 the existing sewer imfasmuciure.

11: 14 15 recugnized i neither the Engineer mor the Ovwner has contral over e £051 of lzhor, materials ar equipment, aver the Conlaclors msthods of detenminiag L2 pricss, or over
campesitive hidding, merket cr negotating conditians  Accordingly, the Engineer catan? wd doss pol waran? or represent thit bids ar negated prices will nod vary fram amy Siatement

of Probable Congtruchen Cost or ather cost sstimates ar evaluations prepared by Lae En.glh.M:.

I Cogis are hased on 2013 estinabed costs. Inflation factars need 1o ba appbicd foe svards afber 2014
IV Engenecring Fees are for civil design services enly. Fees de not include wetland miligstoin caedits, o ather enginsanmg discipline design required nof isted herdin. Easeirens

preparaiion, apprusals, lagal fe

s and value of the sasements at 6% based on input from BI'WSA & Tawn of Bluffien
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Appendix E

Vacuum Sewer Concept for Cahill
Sewer Service Area

Anticipated Cost Estimate



VACUUK SYSTEM BUDGET COST ESTIMATE

MAY RIVER WATERSHED SEWER MASTER FLAN - FHASE [
CAHILL SEWER SERVICE AREA
Deicher 4, 2003
- T SR
) mmg.ﬂj
| tiem big, Descriptica Queniny | Units| Uy Pusce Totad Cost
I jieeh Vecuurn Mun SO 21 PVC wrth Prefile iafls 25001 | EF [ 8 R L ADLEIsCa
3 lneh Vacoum Main SDR 21 PVC with Prefile Lif pam | LF L8 P00 § 21793000 |
1 [d-inch Resilent-Wedpe Gate Isalabon Service \alve B 2 EA 1S ialeoo) s 24, 200.00
| 4 lE-inch Resilent-Wedge Gatellsolaran Service Valve i Ea | % [.750.00 | § 25 932000
5 [%-inch Service Latersl, SDR 21 BVC S LFly ___BOO|S 11,8R0.00
| & Mzse. Vacuam Fittings LBS [ S 100 | & 1147100
R [eck & Boge B-inch stocl casing (0.5 wall l?rutlmﬁ_]_ﬁu# -irch PYC vacuen main LF | § 0060 | 8 0, 00,
i lack & | Hm 12-msh sie 5‘:1_!.‘._!::|_»_¢l.1lug (0.5 wall thickress) fiar f-imch PWC maisi LE | § PR . 36 DD O
@ Ingent d-inch P¥C vacsum main in casing ; B LE S [ 18,000 00
) Insert G=incit PV vaciom main &n casicg LF | § 4000 | £ _12,306.00 |
11 |5 deep = 2 Fiece Hybrid Yalve Pit Package {H30 traffic rased)’ EA |5 540000 | § 40K, 5060
12 {Vecuwm Sewer Tools Lo b LA |5 5BS000([S 535000
13 ISpare Pars T a | § 700000 | £ T
14___Trabler Mounted Vacuum Pemp A I 3 El.llﬂ-':l.m - 2080 06
3 [Stenderd Vacuum Siatien’ I EA [ % s87.96000 5 GRT, 960,00
6 |5ili Fance 43,885 [ LF {5 A58 153,538,30
i7 Grassing (Temnporary snd Permanens) B3,670 | BY | § L0615 27,340,67
'8 Remave unsuilable material, dispase offiile, replace with creshed steae of site fill matersal Lo s G CY % Mmob | F 35,000 00
L& Remave driveway sarface, replace with 2" praded qu;.uel' he EA | § B0 | 8 £5 B0 DE
0 Remave and replace 3 ef asphzltc rosd surface over renches, 3° compaceed thickness’ 3450 | 5Y | % To 241, 50008
b |Decomimissianing of existing sepiic task’ P Ea (% S0 | § _49,500.00
iz Comsection of Yacuam System to bame awner's existing iysl:m" W | EHA S L A000R | 8 148, 500.00
B lg-inch PV farce main, AWWA 0500, SDR-1E R 3858 | LF | % 1800 | § 59,350 00
2 B-mch B PVE focce maire AWWA CW00. SDR-18 i 430 LF | & .00 | § 10 BGO.O0
3 |Hinch D Foree Main 5 _ 35| LF |t B 3,750.00 |
6 |Msc. Fores M Mo Fin Fiminps PR A S R R e 3 130 [ LES| S Spofs 8, 100
a7 Faree Main Air Redease Valve and Mashole ] EA 1S 00000 | § 15,06, 00
2 Core inio Terminesion Manhie for Farce hMaim I Ea | S A.000.00 | § 3,000.00
E ‘Jech & Boge |8-inch steel casing (0.5° wall theckness) for 3-inch PVE fores main 6 LF | & 15600 | 5 2,000 00
32 Inzért &ineh PV force main in casing s LF | & RS 1, 000400
i Macuuns Manolacturer Field Services 2 Weeh| § e G000 (4 |
R T ]ral"ﬁu{unkal Linn et 1 jXa Lump Sum % ]
hrldl.ﬂl... !Prf.ldlnl., ‘digpedal exncess excavated materal, remave and replace monwements, e pralecizan, |
midi fizaticn, elpsn-up, miurance, bonds and ather muscellaneous ivems not specifically lised bur
33 fmc:ssw for 4 complete job (5% af ail) ’ ME’ g S * EEa
Sk 1 £ 2970425 37
e bl El Preparation, Appeaisels, Legal Feds and Value of the FEasements (8%)] £ 178,235 54
S e s Erggineering Fees {11%)) § 445 561 84
l.".onumtllun Centingencies {15%}] § 445,563 &R
- AR S Eslimated Prehehle Cosl| § 403577918
CALLY ML g 4,100, 001,34
Proledying oRienery: i ] o]
Cost per custoimer: s 41,500,100
Assumpdions

1 Agsuines 503 of he hoines can physically share Valve Fil Fackage a2 2:1. Quontity based an existing los anby,

X Brardard Vacuam Starion mcludes Airviae Standand Skid Madel 20-10, squipment insiallation. wising piping‘eie., vacwam smivan buildng, emergency generalor, odar control Lio-
s filver bed, collection tank, duplex sewnpe pamps, vasunn pempa, coninol percl. Oplional squipmens, uilding destgn and congals will effiect the wtal cost of the Siztion

3 Pemove and replace wnsuitable matesial quasdity assurmed, resmove aad replace drivewsys: QuERDTy meamed

4, Agsimes Moroe mein wilhin porions of readway

3, Costinclades removiag coners and G tank with sand and sbandon dram-lields in ploce. Cost does por inelode any ervironmental penuining Fees by EPA, DHEC or any oty
ageneics for the decommissaomng of sepoe tanks, dresn Gelda, e

B. Cosl assarmes locating ench Bame ecwner's drain linc, cap line to septic tank and e sewer lateral to valve pit. Lateral lenpths will vary, Yazd end drivewny rescaration will vasy.

7. Assumes new farce mam discharges ta L5 - RHIY

I: Pricezg does pat inclode rekabilimtion or capacit upgrades bo the exisEmg sewer infiastmichore

I I ig recogrezed that nedther the Engineer ror the Owner has control aver the cost of lnbar, materiais o equipment, cver the Cortractur's methods uf‘dmrmmin,g hid prices, or ower
competitive bidding, market cr neguciating conditions. Accordingly, the Enginesr eznnot and doss nal warrant oc represcnt st beds or negetiated prices witl nof sury from any Statemerd

of Prohokle Congtruction Case ur ethver onst estimates or evaluations prepared by the Engincer,

130: T are based on 2013 estimaved costs Inflation frciers need 10 be applicd fur awards after 2004,
IV, Engingenng, Fea are for civil desapn services aniy. Fers do oot inelude werlsml naiegeedin ctedis, o other eogineering duuplmt design requited ned lsted herern. Easement

preparetion, appraicals, bepal fees end valaz ef the caseness o 6% based on snpat rom BIWSA & Town of Bluffon
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Appendix F

Vacuum Sewer Concept for Gascoigne
Sewer Service Area

Anticipated Cost Estimate



VACLILM SY5 1M BUDGET COST E3TIMATE

MAY RIVER WATERSHED BEWER MASTER FLAN - PHASET
0 BCHIGNE SEWER SERVICE AREA
hoioberd; 21
fiam o Supniity | Lesis|  Linig ¥ags Taml Do
.1 14-inch Wacian Main SPRLIE PV walh Profile 181 st ies 18.5%3 1+ LF |.% 190 | 5§ JED. 505 0
i Serch, b irtyey Mam, SR, 18 PV vk Frofle Lifs ¥ |G4S4 » LF | § PARr) 5 2 6T 00
1 &-ineh Bemlenl Waigs Guieteniatian Senaze Vile R [H EA LS TGRS} Y 20,530
; EN N Ip1-'|.'.l’qu CraleTpalatoan Sepvice Yaba ; ;) EA I8 El300d ;B o RET
Lo 13-inch Servite Laterad SDE 31 PVE Bl TF 1§ B 200
b sz Macuum F F’iliﬂnf ok a7 [Lesls  ipols  verol |
a )l S el PVE vlduimomean, L i._I'_'_ = 14 ATKLK)
B Lack & B | Bamak stval sy [0 S'mlll thrgkneas] lor S-iaek FYE waouam mun i) [ I TR .0 1 [ENE]
Bl Ingirt Fanes PV wicium mgin dnisaging S R . P I A [ 1. EX
19 Tnaert Grimel PVE wacuumn mais th Saing L 122 LF ;8 4065 | 5 o, RO 04
ok &' Szep - 2 Piece Hybisd Vabve Pa Packige (H20 1raflic nemd'- e 41 EA- 5 SAMGO0 L€ 218, MU0
iz Vatam SewerTank ! EA}§ 583000 % )
G fSpeePans = Lol [ FALS Jua0od | f 3000 08
. h :.mlet}dm.nned 'A.a::ul.mhln-g e i EA | 5 808000 | 3 28.CAC 0
HF [ Stenderd % scuum Staticn” and t G| Eac| $odd 66000 |8 il GHE L
L& Silt Fence Tl T S T [ 24,855 80
T |iransiog {Temporary and Permpngnt) 10435 '] Y 1% ] HLPTE A
13 Bemore unsoiiaive materal w w widh srushed stan or aite filteaiol’ A0 CY i % OGS TR ATO0
_____ 19 Bemowe driv 34 EA X iE000]§ L5640 00
L Fumnive and 1?‘&.%» -.»I'a_:zMJ:ls o m?im aver Inr-uhr' 1" e 4 thickneas’ i - 150 5¥ 1% IO |8 256000
1z I.,m L._u_urung.uug_;guc Tk I | S - | EA | 5 50040 | 8 j;lqu
g Cannesion of Vecuum Syslmibhunmawu‘;ﬂﬂin;s stemt F GEREY 54 Ea | ¥ 1500060 )8 A1, |
2 linen WG farre seain, AW CUG SDELIET Ira L LF 1Y isen s MLTEG 19
d-inch et FVC Farce main, AWY A 1{‘“21}5 Vs I LF |5 Hi 0 8 ERES 0
!- inc®: DY Foecs bl G LF 1§ 2a.00 ‘-_i L, TR
Hl:c Figzge Main Fuings k] LBS' L b BT O 366115
Foirn Man Air Relesae Vol wd*ﬂlnhuh- EA L E e s 15, M) T
Carg Into Teitssalier Mandale for Forer Maii Eal$ A0CO0D|S . - 3,008
FL Jwch & Buee }Eines socl anany 10 57 sl ikizkness} Far T-inch P T Tarce Main b fCLE LR ISpopf s oo 41.000 07
A0 lrgEn B-inch BVE foe mEanin EaRiRg e e E 2 LF | § g 3000 90
1l Vacaam Manufheeoro Freld Sarvices e i ‘.'\-'tel: [ I ‘_.a.l:mm
12 |TafficCoegrad . TR P00 Lumpges 8 2,000 |
Crading, Apradingisposk! axoes exomvabe] mmnﬁ_ rangie ud.rrplme MONUMENS, e Trolecron,
25 bl cgaicom, sleat-up, insurinie, bonds sod erher migosianenus mems ot spenfaty Tisted but necessary i L ion Ln_'u;- Su | § 133 800,60
fir & campleie job {6t ol el i i A :
i | O LA, =
Senal] § TAER T30 10
Easentinl Freparalion. Azscasaly, Loghd Fees ind Vabve al1kd Exg g&bg 3___ [ERRICFFE
Enginorring FIE {55k & 32201555
Crntroeteen Contingenies (1350 £ 328,015.53
i _Evainabed Prm.hlucw‘jm___ 2,074, 007.51
cap P 5.000,600,00
i, bl #xizlivg chgiomery; Xy
FCuet per cusldmer: 5 SRE00.03

Asempbons

1 .'\S.SIJF.\\H SC% ol the hnmt.s can [:h:f.;im.liy share Vaive Pit Packape ll.i'l. ﬁuarﬂit'.-'hu.e:l on existing fous only

2 Sendand Vavuum Staien ipcledes A Ac Sandaed Skid Medgal 3019, bq'pipmpu snalzilesion, uiﬁnaﬂpepjnp’&:..wu:'ummen i.a-:lld'mg.ﬁmumw mr..pén{ tenLml B
mass fiker bed, coiflection ank dupied SEwWRRe BUIMPS, ¥ECUNT pumps coniral parel Opiional equizment, buldmg design and corsrods sibl efTae the 10is! cosl ol the Station
& Reonove and replacs wesuilzslz malenel quanuiy dssened, mmove i reploce Sy eanss quantity apamad.

& Asnurres force maim Mlhm. purhc-u- af roadweny.
L3 Casl_lﬂl.du reimaviag conitenes and 11| mnk with :md apd ahpzdon dran-fields in plece Cast does nat meida any eeviconmesdal penmie; |n‘1¢u try FPA, DHET orany oihe

agencies for the decoimmissioning of sepcic tanks, draws fiekds, anz
€ Cods ostwmas fetaling oéch-home owner's drann [i=g, cap line 1o sephe Iask and un sewes Bleeh o valvg gol Lagensl fesgitn wll sany Yood and drrvenzy sstaration wil vary.

T Astuas dew firse il maraledda o dnszing B-anck forco soin gierg May Riser Bead
1 Briewng doca sal izciude rekabilatstion or cepact] uppndes 1o Se pushg acwer saftasirot e

1 rn.".um:oh‘ chas néiBe I"'x Engmqi'm'l’lcﬂm & rh;m—u:. aver dhe et of tabar, el 5 o equif 1 aer ghie Codd 5 mitkedy l..I'l.ls':mn:ﬂalm‘.'prmu af ki
competifve Eudflnd_ mErksh 67 e g, i Y __'l_r ke -m amd du::m: wdTant ar reprr_.u'.- thal bids of nepotinied prices will not vary [rom any
Salemien of Piababiz Consirusion Cost of ulier cost aat-mates or svalual - i by the Syl

10 Cusa arie e ain ]I:II'I tn.nu-alpd srits Tnflatian Getdey need e b mpedied For u'm.tdl rﬁr_l 014,
IV Eugancarang Foes are for cva? deyign servass anly Fees il nat srelude westand misigaran cesdis, 7 other engineering descistine desigs resussed not hated herein. Eosement

preparaloan, appraiseis, lopak fous ond vaber of 1he canements B &% Rasnd oo e from BIWEA & Tewn of Blufflon
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Appendix G

Vacuum Sewer Concept for Stoney
Creek Sewer Service Area

Anticipated Cost Estimate



VACUUM SYSTEM BUDGEY COST ESTIMATE

M.ﬁ.‘!" RINVER WATERSHED SEWER MASTER FLAN - PHASE |
STCHEY CREEK SEWER SERVICE AREA
eriber 4, 2013
.__.u_.,..{..-m_,.,m e e e S A 7
Eteim i Descriphon atiy utel G ]
I |dnch Vaceum Man, STA.21 PYC with Prafile Lilis B b6, 810 B 314,390,
T [Eanch ¥acenn Miic, SDR 31 PVC with Prafils Lilks S H.7H ] 338,330 54 |
3 d-inch B s lens Wodee GaleTsokiion Sevice Vb 13 5 .--...m.--.--.-.-g 23000 ¢
1 ek Resilont: Wedpe Gat Jsefticn Smace Vv R o RS L 50
i J-inch Scrvice Dsend SO 21 BV T 5 24,300.00
I hize, Vatuum Fitings A&y 5 31.BX0.00
1 Jaick & Hare 12-inch Stech casing §0.5" wall thickness) Toe Geincdy PV vacen niash i) 3 i KO0
i Tngert Geinch PV vacwun spadn in casiog el 1 12,000 00
¥ o o} Pioie Hybrid Viabve Pir Package (20 maffis ritsiy’ 131 L, 728 GG |
187 Pacpwn Sewee Toods 0T T T T T ok B SS00T |
L ‘}E_a-rc "-“lﬂj. i 1 EA-1-§ 7020008 % J.E.%_Fﬂﬂ_
| A2 [Teaike M-:-umﬁ Y amLrE Pms;rg-1 I I EA |5 JEQECOO| R IR 0RI00
11 lSundard Vacuum Staron’ Tk 1 Ed | S6001000 | -5 91,0000
1l Sl Fénee L= I8 | LF 8 iEE 132,384 00
15 Orassiay (Tenpoey nd Farseert) T PLTET ) SY 1§ 2,00 .8 25.531.33
it Remave imsurlable maldrial, dispose affsite, replace with Grushed sicee oo sik Tl ﬂﬁmﬂﬂ__]:__“_l____w_ . 400 [ CY |5 T000 s 28,080 00
s Remave drlww'ry surfuce, replece wilh 2 ;rbrled p;cpregm ke P - S L 6040 € 200Gl
B iRemoys and rcp]nc: 3 of asphalric road snr"m pver enches, 1% compnated thickness® o 3825 L SY |5 7000 % 267,730.04
B pecommlssiaring of existing septc 1ank’ R 150 ] EALE  sehde|§ 15000
- pCemmstan of Yaosin Syaban 1o htne aomas oxiiing Sestem it 150 ! Eaci o jAngan | 5 2400000
20 lainch PV farce main, AWWA C500, SDR-1E B R0 N 0 . S 1L 103,894.00
T3 |Gemch R PVC foroe main, AWNA 900, SOR-LE ST Em PLF s lapa s TR
35 |Rmch D Torce Main ] LES . mwmls T8 55,00 |
24 ihdisc, Force Main Fittings ok LBS]S 5001 % o d2A20.00 |
23 Farce bdain Air Reftasgs Valve ind Manhale & EA |5 5006000 % 15, (0000
2 Core intg Tarmination Maonknie for Force hain 1 EAGER JGO0O0) S 300000
27 Jezk & Bere 1&inch stael casing (05" wall (kizkress) for E-pnd' mC fwc,z e EX) LFE 4 E F50.00 | 8§ - HE 00, 0
2B [Fnkent Seinch PV firce main i casigr 129 LE R 5000 ] & T L
it ?n{._'e-um Sefarmeturer Field Servigas 3 Wook; 5§ 0 306000 5 £ -..--:.._ ﬁlljm_[:{l
30 T Contral i 0B | lumpSum ;% 00 g
| iradieg, spreadingdispashl exess eneavatad maerial, coineve and replace moruments, ree protection,
gy iteditizaron. chn-np. insurance, bends and oiker miscellancous itens natspeeifically lsed but necessary ) OB LupSin | 8 145 100 65
foiw comigisie job (6% o all) !
. L . e a ~mrn
Subictal! 3 M},ﬂﬁ,bj?ﬂ}
E Preparasion, Ajipraiss, L.w@l "um andl Valist of the Exvaments RS I0ETIEN
..Engineering [ees 3% £ 515,845 40,
Comitruetion Costingencies {15%)] § 51684560
Gatimnated Probabée Cast| § 4, GEG066.77
caLL™™™] g 4, TO0 DI, B0
. of exishing custumers: - 154
Cng per cuslmnee: 5 31, 900.040

Agsiemiplinis!

1. Assumes 0% of the hemes can physically share Valve Pit Packnge ot 2.1 Quantity based o existing huss andy.

2 Standsd Vacudm Siztion includes AN AC Saadard Skif Mods] 20415, sqéiprent instaflalion, wirmp/piping/ote., vicuusn Stullan building, emerpeniy peEnarator, adér contral big-
mrinss fiiner bed, eollecunn tank, doples, sewnpe pumips, vocusm. pumps. contre] paeel. Opsicnal equipment. beilding design and cortrals will effect the iotal cost of the Srbon
3. Renove and replece unsibable naiceral: quantity assuoed, nemaviad eplace Sl veways: quantiny assarad,

4. Asstenes [oroe man within pomions of madway,

5. Cast imchudes rewraving contznts and RE tank with sand and abandon drain-felds iz plase. Oedt ducs -I1|:P ancludc any envErnnmental permiting fees by ERA, DX I'EI: or any other

agenecies for rhe decommissianing :rrsl:q:h: tenks, drain fields, =ic,

6 st msmes losating cach hone vwiser's deain line, cap e fe seplic tank and un sewer lateral 1o valve pit Loreml fengshs wiil vary, Yord and driveway testaration will very

7. Assumes new fece mam diuhnr;m;!u LS - CPoe

B Pricing dias not melide sehabelitation o capseity apprades 10 the existing sewe infosustare.
IF: It i recognized that neithsr the Engineer sor the Crwner hus vontral over e con of labor, matsisls or equipmenl, aver the Contracind's mathods of detenninisg bid prices, vr aver

+ cpmpetitive biddicg, imarket or negatiazing conditiens - Aceasdinghy, dhe Brgineer caneat and docs non wamasd or represent dhn! bids or negotired prices il noe vy froem any
Subemeat of Frobehle Canstruciizn Coss or other cost gstimites of Svaliszsions preparod by the Ewgineer.

1l Costs ame bised an 2013 sstmaced costs. Inlatian Factars mesd e e appficd for avards after 2014, .
e rrgnmﬂng Tess are for civil desiyn services onfy. Fees da no? inchode wetlamd ritigatomn credils, o ether engincering dlﬂ-lsﬂ“'\ﬂ tlesipn regaired not listed Leroin. Basemen]

prepacgtion, aporaiinis, lepet fees and value of the easciments 5t 6% hased o inpal Bam BIWSA & Tawn of BlafTies
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Appendix H

Vacuum Sewer Concept for
Pritchardville Sewer Service Area

Anticipated Cost Estimate



VALLILM SYSTEM DUDGET COST ESTIMATE

MY RIVER WATERSHED SEWER MASTER PLAN - PHASE {

PRITCHARDVILLE SEWER SERVICE AREA

DCutcher 4, 201
U i at S T
Eatimale
ISR 4] ALfSEa Lugntity § Linirs| Uit Pricg R L
[ i la-meh vaciam Mzin, SGR 21 FYL with Profibe Lifls - i 45,160 | EF 1 E R 234,843.00
"2 lhonely Vagwam Mem, SR 31 FVC with Prodile LiRs L R 080 | LF |8 B E 152,840.00
3 Ench Vicusm Main, SUR #1 BVC wim Profile Lifts S 4550 | LF 1 E 700 | § F2ERAD
4 A-inch Resiten Werge Date Tsolagion Service Vaive R = 45 [ EATS _LTI000[E 76,850 )
-jnch Rgaitent-Wedpe GiteTsolativn Servies Valvg Gy £l Ea 1§ BIMot]¥ 3,500 00
J-inch Replani-Wedye Gateifapdation Sorvice Valve e & EA |5 ZA6Epd | % 15, 560406
§dnch Service Laveral, SOR 231 BVE - TSI LF|E GG g CETITOOR
iMies Vacoum Fitings 71570 ¢ LBS | 8 L0 | & 71,579.00
ok & Hore S-ineh steet casing (005 wall theckness) for d-inch PYC wwn._lmg_t:;m 3al LF-| & wepeps 360w
Jagk & Berg 12-ech steel caging (0,57 wali thickapss) f Fﬂr b—lrb.*h PYL vaeuus main T LF | ¥ T20H) | 5 28,800 60
Ttk & Bora [Beinch stech tasing (0.5 wall thitkress) far -ingh PVC vacuse mals 150 L¥{% PRI S 2700060
et A-inch FYC vacuini main m casing BEG LF [ ¥ Mol R 19 500,00
Lnger feimeh PV vicugin mam in casiog R 240 LF | § 1S EI R
lmzen Beinch PV vaguan main in casing BT ERTETS 18O LF | & Hedry 000,00
[6' deap - £ Fiece Hybrid Valva Pis Package (FIZ0 maffic rated)’ P i ¢ BA |5 530000 | 5 2,033, 8,00
Wshinm Sewer Toals i | Ea ]S sEs000 | % 5 %600
Spare Paris —_— | EA1E Taon | s T OG0
Traifer Mounsed Nacgam Pump i R e | EA ¥ IBCROAC | B EBAR000
3andon Yacuiam Susion’ o d ] EA [ X 79536000 | § M 6.0
{8l Fene i 84998 | LF | § 3% RN
|21 [Girsssie fTeeparany and Formansni) 33,343 ; 5Y 1% 20015 50,GHEGT
Remewe ungaitable material, dispese offsits, replave with erushed stons ar site il maserial” LY CY i3 g Ls 56,006 0
23 |Remove drivewny surfuce, sipbice with 27 praded snprepan” I 02 TEAlS  isouols 80,320.00
x4 Reneve and replace 3 of asphalic rowt sirfsce aver menches, 3% vormpaucied Hickniss a3 .*i'(mg J0H |5 20, 55000
2% iDercemissicning of existing sspric jank’ 502 Eall 50000 | 8 251,000 00
26 Conngaive of Vacunm Sysiem 1o home awser's svistin RN B BALS 1300 % 753,000 17
2T heingk PV fore rmain, AWWA CI00, SD8-187 LF |5 pe s BESIE00
E8__[3-ineh B2 PV Toree madn, AWWA C900, SDR-15 LF |3 2400 § 12, 720,00
30 i3-inch DI Forca Mala 0 R Tl I 25005 4 432,00
30 |Misc, Furoe Main Fittings 96k TLBSTS R "3 sa0.00
31 Frnce Main Alir Relosse Yabfve and Manhole S pEATS 100000 f 15, 000.04
A2 Care inle Termiration Manhole For Farce Main 1 Fa {8 300000 % 1. 060.64
13 “hack & Boro | $-inch sheed caging [0, 5" wall thick ness) For B-inch PVWC funce main &0 LF [ & R GG
35| okt Boimch FVC fomes anaan in casing [T LE | § 3000 % 3.000,00
35 | Vacacm Manulactoier Fleld Servics ] Wek| 8 300000 % &.000.00
£ Trefi CTortrod 1 OB | Lama Sum | 20,000,070
Credinp, spresdisg/diznosnl swese excavased magennl, remore and replasce monumends, mee profection,
e miollizaizon, clean-up, innerance, bonds and eiher miscellanzous idma nod specifically listed b neeirany ] OB Lumplem 3 39430000
Flar 4 coonpiene: job (5% ol all} . i
TN T b b A L s
si PR P e AR Subdotad| 5 H,902,504 67
k. e Easement Preparation, Appraizady, Legal Fees and Valas of e Pasemerts (B%)) 8 418 955 68
Enprisering Feeq [15%}) § 1047 580 30
Canstrustion Cansingencies {15%H 5 1047385 20
Estimated Proheile Cest| ¥ G496 308,75
CALLMM L ¢ 8,510, 1
Ma. of existing usiomers: I -5-'01—
ol pEr fustsmert i 5 19, ElEL

Assurnpliaus:

i Agsuines 50% of the hames 2an phesically shave Valve Pit Package 21 203 Grasnlity hmed or existing lets only.

. Standlard Veevem Stavier incluces Adcvag Stardard Skid Model 3T2-30, equipment issmbiation, waringfipingieic,,

1. Renove and replace anssilable sisigsal’ quantity ssswned, remcve and replace drivewsps: quantity aisimed
A Asgunies whosm main ardicr force main withm perians el readway

* acwamn Station bualiing, emengancy peneratar, odar cantrol bio-
mags [ilter bed collection tank. duphes spwage pusess, wacoom pumps, comeal panel, Opiamal squipement, building destpn and contredsncll effeer the toos! 0o of the Station.

5 U isludes revicving, comtents and fE tenk with sand and abanidoen ieain. fields in place, Cist does nod inchuds any environeientsl permditing Fes by ZRA. DHEC or any other

spencaes lar the decommissioning of sepeic tanks, droin fields. e

& Coss assurees lacaling sach heme owner's dmin ling, cap line vo sepric ek and run sewer labemd to vaive pit, Lateral lengths wall wine. Yard und drivewsny restoration will vary.

7. Asgamos new fores main discharges o LS - CPE2R
I: Pricing does not includz rebabilisation oo capagity upg_rtdnﬂp |he axisling sewer infrasracture.

11 lrig reenprieed thar nedrher the Enginesr nor the Oramer has conirnl over the cost of laher, malerials gr equipmend, over the Cuniractioe's wmotheds ol delermining hid prices, o6 aver
corpetinive biddng, miade or negoiatep conditions. Accordingly. the Faginser caniof sid does nat wanant oF represent that bads oe negotiasd prices »al! nol vary from any Stalement

of Probable Censtrucnon Cust or ather cosl estimales of Dvaluaions prepared by the Enprser,

W1 Cests are basad gn 2013 estimated coscs, Inflation facinms newl 1o be applied for owards sflec 2054,

IV: Enginegring Fees are For eivil degign senvinss only. Fees do'not incluths wetlind mitigainin credits, o ather engineeritg dissipling desgn requued #ot listed hersin. Basemiss
prepagarion, appirsals, fepal fees and value of the cessmeing ot 6% bassd on inpat from BEWSA & Town of Blaffion
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Appendix I

Vacuum Sewer Concept for
Pritchardville and Stoney Creek Sewer
Service Area - Combined
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Appendix J

Low Pressure Grinder Sewer System
Typical Features



PETE DUTY & ASSOCIATES, INC.,
1121 Drayton Street = Newberry, South Carolina 29108 » (803) 276-3211 = Fax (803) 276-3212

SUBMITTAL LETTER
March 11, 2013
To: Bobby Lee @ Terry Lee Contracting
From: Joe Desroches @ Pete Duty & Associates, Inc.
Re: BJWSA - Sanchez Residence - Simplex Basin Package

Pete Duty & Associates, Inc. is pleased to submit the following
equipment for your approval:

(1)  Simplex Fiberglass Basin Grinder Pump Package To Include:

(1) 30" x 60" Fiberglass Basin To Include All Internal 2" Piping,
Fittings, 4" Inlet Gasket, Fiberglass Bolt Down Lid, Check
Valve True Union Ball Valve, & 2" X 6" SS Nipple (Shipped
Loose)

(1) ABS Piranha S-20/2W Grinder Pump, 230 Volt, Single
Phase w/ 30" Power Cable

(1)  Guide Rail Assembly (installed In Basin)

(1) Upper Guide Bracket 316 Stainless Steel (installed In Basin)

(1) 2" 316 SS - Schedule 40 Guide Rail Pipe (installed In Basin)

(1) ABS Simplex Control Panel

(3) Anchor Mini Floats w/ 30" Cables

(1) 3/16" Lifting Chain Type 316 SS w/( Shackle

(1) Cable Bracket - S5

(1) Meter Box

If you have any questions, or need additional information, please feel
free to contact me.

Cordially,

Joe Desroches

Water & Sewage Pumping and Treatment Equipment
2219 Leah Drive = Hillshorough, North Caroling 27278 « (913) 245-5070 = Fax {919) 245-5071
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COST-EFFECTIVE PUMPING

“5" Series models to 4 horsepower and “M" Series to 16 horsepower grinder pumps

Superior cutter and
nan-clog action

Ball bearing construction
for extended life

Unigue Sealminder
safety-check system
Complete packaged
pump systems with
coniro! panels

FM approved, explosion
proof models available
Thermal protection for all
models

Cast iron construction
Air-filled motar

114" & 2" discharge
MNen-toxic environmentally
friendly oil in seal
chamber

Four pole version
available for low-flow
applications

Madels available in single
and three phase

"S" Series is UL approved
for electrical safety

All models are CSA
approved for electrical
safaty

Budletin 400.5



Bearings arg permanegntly
lubricated

Cast iron construction H,____;_‘__‘H

Air-fited Class F windings
with bi-metalic
thermal overloads

Heawy-duty oversized
bail baarings \
ABE Bealminder moisfurg T

dafection prote \

Stainiess steal fasiensrs - & ol Cast iron impelter with back vanes

Waler-tight cable entry

: _ Bynamically balanced
| e rotor assambly with
420 stainfess stesl shaft

Mon-toxic ol in seal
ofl chamber

Sificon carhide fower
mechanical seal

Adjustable spiral boftomn plale

ABS special cutting systern
of hardened altoy steel;
Rochwell C58-62

Accessories Sealminder -
: y il . : safety check system
- ’ ! ~ Standard guide rail ,
i el i assembly Piranha pumps are equipped |
‘5"-{_‘;__ ' B BE B with a Sealminder probe inthe |
B Be ot e i ) ol g oil chamber. Should the lower
) ‘\"“x\ e ) y.  -HSHENTRY seal leak, allowing water into the
] = = i . X i
fs :;"‘“'- - : < i Vertical pedestal base aif chan_‘nl:re_r, the pmbg activates
: B ‘\\ \ : a warning light or audible alarm.
iw E Haorizontal pedestal base This gives advanced warning
) aliowing for the repair of the |
b Ry ==  ABS manufactured control | pump seal before water enters |
hh"““'-h-if'_,_ﬁ_\ panel — designed to the motor. .
E, =y enhance the operation |
and reliakility of the
¥ 4 . v : P 4 pUmp
o [ AR
Consult an avthorized ABS representative when
seleching Firanha pumps for low head applicalions,
Specifications
Maode! S10-4WW . 51040 S16-2W . 51620 31820 31820 S26-2wW 530-2D
Yallage 230 230,460 230 230460 230 230,480 230 230,480
579, 575 575 575
FulLoad Amps 68 5226 92 6633 108 7236 137 1155
21 28 2.9 44
Fhase A 3 1 3 1. .3 i 3
BEM 1708 i 20 3:?10 3;540 3;540 3; SSEI _%:iq, The shredding rotor and ning of the Piranfa
HP 1.3 1.3 =4 - . - - ; 3'0 System ensures efficient operation.in
Standard Cable (fiJ30 40 30 2 30 30 0 sewage confaining solids, and aliows
Discharge {inchas) 1 1% 1'% 1 1a 1'% 1'% 1 blockage-free pumping. Good reasons far
Height {inches) 14 14 14 14 14 14 14 144 being named after the voracious South
Wizihit (lbe.) 70 70 70 i (i ™ &5 58 American Nz,

Specifications are subyect to change withou! nofice.



. Pormanently lubricated bail
e bearing—meads no Sendcing

Lifting eye

Raotor shaff assemiiy
ﬂf dynamically balanced

Water-fight cable enfry with
cable gland ang sfrain relief

Cast iron motor housing ———__

Statar; insulated agamnst hieal and
hurmdity to Class F (155°C)

Al stainfess stes!
exfarnal screws

Awr-filied (drel motor housing

Cversized double row ball bearing
All O-ring static sealing

Sealminder electronic seal monifor probe
Non-toxic ol in seal ol chamber
Upper mechanical seal afloy steel on
carbon (models M7O2, MBOZ MT00Z & ——
M12572 only). Lip seal (models M252,
M352. M4G/2 & MEE2 W only).

Straight discharge for
guide raif, horzontal, or
vertical mounting

420 stainless steel shalt Adiustable spiral boffom piate
ABS special cufiing system

== of hardened alioy sleel;
Fockweli C58-62

€ &8

Silicon carbide lower mmechanical seal =

Gack vanes on impeller —

TATAL HEAD % FEET
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S o SO e R i ,_=._\.¢\‘>.1._- E
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t = | RIS ity SO [ e Sl in_%; EREH IS S ¥
S0 O TR
: | [ el ;
: i O TR N ! I
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[ 1 E e | '.
LI IEE °E | 331 PRV PP PO LS S | S [
i | i |
-ll:ll..'\ll'l-ﬂ." EWIT - 2 : g : ? % ; hmll‘;l‘rlﬂ' =
Consulf an authorzed ABS representative when selecting Piranha pumps for low head applicalions.
Specifications
Model M25/2 M352 M4BZ  MEDZW  MTOIE MBOIZ  MIDNEZ
M125/2D
Phase 1 ] 1 3 A 1 3 3 3 3
Vallage 230 230 230 230 230 230 230 230 230 23
450 460 450 460 460 460 4E)
575 575 875 575 575 575 578
Full Load Ampe 166 9.4 24 122 15.4 293 23z 6.2 4 425
47 1 T 114 131 17 213
65 4.5 6.2 9.3 10.5 1\E 7
RPM .. 3450 3450 3450 3450 3450 3450 3450 3480 3450 3480
HP 14 34 47 47 B2  BF 9.4 10.7 134 16
Standard Cable (fLJ30 30 30 30 30 el 30 30 30 30 specifications are subjsct

Discharge (inchesiih 1% 1% 1'% 1t T 2 2 2 2 to change without notice.




! The miost effective cutting system for
! pressuie sewer pumps

The ABS cutter systemn features a totally different
concept in grinder pump design. The ABS design
consists of a lobea rotor cutter attached 1o a
centrifugal impeller. A stationary cutting element is
fastened to the ABS spiral bottom plate. The iobed
rotor turns in the stetionary cutter. The stationany
cuiter is designed with a wave form. The number of
waves s one less than the number of lobes on the
rotor, This causes an opening to be formed betwean
the roter and stationary cutter. The normal pumping
action of the impeller causes water and solids 1o flow
into-the cutting elements. As the solids are sheared
into-small particles, they are pumped by the impeller
inte the discharge pipe. Should any of the finely cut

Applications

ABS Piranha grinder pumps move
sewage and wastewater at high
velocity through: contour piping
Reccmmended for individual or groups
of homes, motels, industnal complexes,
shopping centers, schools, and many
other applications requiring pressure
SEWET Systems.

particles try to wedge between the impeller and
bottom plate, the cutward threaded spiral grooves

will move them to the discharge.

Residential Grinder Pump
System

The Piranha 516/2 is available as a
completely packaged simplex or
duplex systerm. It is designed for
residential and small industnal sewages
or sump applications. The pump is
racommended for homes in isolated or
mountainous areas, and for dewatering
of dwellings located in inland protected
areas whera saptic tanks ara not
permitted. The system includes a basin,
chain, pump, cover, chick valve,
discharge pipe, control box and float
gwitches,

Guide Rail Installation

For those installstions whare the ABS
Firanha grinder pump must be installed
in a degp sump, a guide rail system s
available. The ABS guide rail sysiam
allows connection of the pump to the
discharge pipe by gravity. The pumps
ara lowered by chain down & single 2"

Distributed by;

ABE roserves tha nght o afer specdcalions. due o echregal dewalapranls

quide rail. As the pump is lowerad into
position, an angled slot in the pump
kracket contacts a straigntening vane
which squares the pump with the
mating flange of the guide rail base.

For routing inspaction, the pump can be

easify lifted oy the chain, Personnel
need not enter the wet well for

Base Mounted Installation

Va8 = 1=

COST-EFFECTIVE PUMPING

Corporate Office:
ABES Purmps Inc.

140 Fond Wiew Drive
Meriden, CT- DB4ASD
(2053) 238-2T00

Fi (203) 2380735

Regional OMfices:
ABRE Pumpe Inc

111 Maritime Drive
Sanford; FL- 32771
(407) 3303455
FAX (407) 330-3404

WP 15M 4103

Oded's Pumip & Mobor Sendce CHAE Pumgs
1850 Bell Ave., St 140
Sacramerta, CA BSESE
(916) 825-8508

FAX (818) 525-3514

3548 M. Palmer Sirest
Mibwaukes, W 53212
(414) B54-3400

Fiux (414) 8540577

ABS Pumpe Caorp,
1215 Meyerside Drive representation in more than

FAc (905) 670-3708

Agents and distributors
ARG has sales and senvoe

Lt @7 10 countries tha world over.
Mississauga, Onlaric

Canads LET 1H3

[B05) BT045TT ‘Wi, abapumosUsa . com

ABS is a company o the
Cardo Group
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We know how waler works
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ABS ONE YEAR PRODUCT WARRANTY - PERMANENT TYPE INSTALLATION
Piranha, AS, Scavenger, RCP, & Rohusta Series Pumps; Mixers; Aerators; Control Panels

ABS Pumps Inc. warrants its new products (excluding replacement parts) used in a permanent installation to
be free from defects in workmanship and materials, covering paris and labor, for a period of twelve {12)
months from the date of installation, or eighteen (18) months from the date of shipment to original end
customer, whichever occurs first. Proof of installation/startup date or purchase/shipment date will be required
to support a warranty claim

Any product used in a portable application will be subject ta the & month portable dewatering warranty.

Control panel warranty is effective only if control installation and wiring meets all applicable articles of the
MNaiional Electrical Code at time of instaliation and if start-up is done by an authorized ABS agent.

Start-up reports and electrical system schematics may be required to support warranty claims and will be
required for all claims on pumps of 30 Horsepower and greater. All protection features (such as moisture
sensors, bearing monitors, and thermal overloads) incerporated in the product must be cennected and
operable to validate the warranty. Warranty effective only if ABS supplied or authorized cables and cantrol
panels are used.

ABS's sole obligation under this warranty shall be to make repairs and replace parts when necessary on

products that have been returned to ABS, prepaid, or fo an ABS authorized service facility and found to be
defective. Products repaired under this warranty will be returned with freight prepaid. All returns must have
prior authorization from ABS. - ABS product must be repaired by an authorized ABS repair facility in order to
support the warranty. Explosion Proof (Agency Approved) pumps must be repaired at an ABS authorized
servica center in order to keep the Explosion Proof rating.

ABS shall not be liable for any special, indirect, consequential damages, or profit loss of any kind.  Majar
componants not manufactured by the Company are covered by the original manufacturer's warranty in lieu of
this warranty. ABS will not be held responsible for travel expenses, rented (replacement} equipment, pump
removal fees, installation fees, ocutside contractors fess, or unauthorized repair shop expenses. Damage
due to normal wear or failure beyond “defect in workmanship” is not covered, The warranty does net cover
darmage caused by a defective power supply or improper electrical protection,

ABS neither assurmas nor authorizes any person or other company to assume for i, any other obligation in
connection with the sale of its equipment. Any enlargement or modification of this warranty by a
Representative or other Sales Agent is their exclusive responsibility.

This warranty is not transferable and shall extend only to the original end user. It shall not apply to any
products that have been repaired or altered without ABS's consent. It does not apply to products that have
been subject to misuse, accident, neglect, installation damage, or have been used for pumping liquids other
than what it was designed for.

NO OTHER WARRANTIES EXPRESS OR IMPLIED, INCLUDING IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURFPOSE, WILL APPLY.

BEOGE034 tssued 71803
Revised 82272005, 10172006 1214/06
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PIRANHA UL Approved Residential Package

SPECIFICATIONS
Dwg: D5-PO3-006 Rewv: Date: 2/99
GENERAL

Furnish and install one Model S20/2VW ABS
Piranha Grinder Pump(s} to deliver a maximum head of
33 feet of head at 2 USGPM or maximum flow of 42
USGPM against a total head of 20 feet. The motor shall
be 2.0 HP, 3450 RPM connected for operation on a 230
volt, B0 HZ, single phase service. The motor shall be
an integral part of the pumping unit.  The pump
discharge shall be 1 %" The grinder unit shall be
capable of shearing and reducing toc a fine slurry all
material normally found in demestic and commercial
sewage such as sanitary napkins, disposable diapers,
cloth diapers, wash rags, wood, plastic, etc. The slurry
shall be capable of freely passing through a 1 74" piping
system including check and gate valvaes,

GRINDER PUMP CONSTRUCTION & OPERATION

The pump shall be of the centrifugal type with a lobed
rotating cutter mounted on the pump shaft directly
against the impeller. The stationary cuttar shall be
mounted in an adjustable spiral grooved bottom plate.
The lobed rotating cutter rotates in the stationary cutter
which utiizes a wave form. The stationary cutter shall
have slots to facilitate better flow. The sfationary cutter
shall have ane less wave than the rotating cutter has
lohes.  This differential creates a small opening
between the cutting elements. The normal pumping
action forces the flow though these small openings,
shredding the sclids into a slurry. The botton plate
shall be cast with grooves threading outward from the
center opening of the plate to the outer diameter. The
impeller shall be a multiple vane centrifugal type.
Should any of the finely cut particles wedge between the
impeller and bottom plate, the cutward threaded spiral
grooves will shear and direct them towards the
discharge.

The cutter material shall be similar to an ANS! 440C
stainless steel with the addition of cobalt, vanadium,
and molybdenum for superior abrasion resistance and a
hardness of 58-62 Rockwell C. The commaon pump and
mator shaft shall be 420 stainless steel supported on
the impelier end by a heavy duty single row ball bearing.
The opposite end of the shaft is supported on a sealed
single row ball bearing. The cutting elements and
impelier shall be designed to keep the overhung load
distance to a minimum. Al fasteners shall be 304
stainless steel.

Spechcalicns subject fo charge wilhmul notice

1 Section

Firanha Tab Dimensicns Page

Shaft Seals: Each pump shall be equipped with two [2)
seals.  The lower seal (pump side) shall be of the
mechanical type with silicon carbide faces. The upper
seal shall be a lip fype seal  The seals shall be
separated by an oil chamber providing cooling and
lubrication” of the seals, and a barrier between the
pumped fluid, and the dry motor chamber.

Seal Failure Warning System: An electric probe shall
be provided in the ail chamber to detect the presence of
water in the oil. A solid-state device mounted in the
pump control panel enclosure shall send a low voltage,
low amperage signal to the probe. If water enters the oil
chamber in sufficient guantity to warrant concern, the
probe shall activate a warning light in the contrel panel,

MOTOR CONSTRUCTION

The motor shall be of submersible type rated for 2.0 HP
at 3450 RPM. The full load current shall not exceed 10.8
amps at 230 volts, Motors shall be of the capacitor start
capacitor run type for high starting and running torgue.
The motor shall be air-filled and shall have Class "F"
insulation. The rotor and stator shall be enclosed in a
cast iron puter housing. Bi-metallic tharmal switches
shall be imbedded in the windings to sense high
temperature. The rating of the switch shall be 130°C +/-
5*C. The control circuit shall be connected through the
bi-metallic switches so the motor is shut down should a
high temperature condition exist. The switches shall be
zelf-resetting when the motor cools. Power cable shall
be rated for explosion proof environment.

APPROVALS
The ABS Piranha S16/2W pump shall be UL and C5A

approved. The complete basin package including the
control panel shall be UL approved.



TECHNICAL DATA PIRANHA 520/2W, S§20/2

DS-P0O1-019 Rev: B Date: 12706 Section Piranha Tab _ "5" Series  Page
STANDARD & EXPLOSION PROOF

MOTOR SPECIFICATIONS

Motor Design NEMA design B, squirrel cage induction, air filled

Motor Type Enclosed submersible

Insulation Class Class F, rated at 279" F (155° O

Motor Protection Qil Chamber Moisture Detector, bimetallic switches embedded in gach phase for thermal
overioad protection. Installer must conform to N.E.C. standards, 1980 Ed_Art. 430

Bimetallic Temp Trip 234 F+ 9" (130" C +5°C)

Service Factor 1.0

Voltage Tolerance £ 10% from nominal

Approvals UL, C5A (FM available as option)

MOTOR DATA, 60Hz

Cutput Full Locked NEMA Power Motor Pole/ |

Maodel Phase | Power | Volts Load Rotor Code Factor Efficiency Speed
bhp Amps Amps Letter | 100% Load | 100% Load {rpm)

S207WNT | 1 2.0 208 R - A < 7 By 089 721 2/3430
S20/2W* 1 2.0 230 10.8 294 A .89 273 213450
Sa2002 3 20 208 8.0 426 G 0.84 74.5 213450
S22 3 2.0 230 7.2 385 G 0.84 74.5 213450
52012 3 20 460 36 16.2 G .64 745 213450
S20:2 3 2.0 575 29 15.4 G 0.84 74.5 213450

*Requires external start kit mounted in the control panel

MATERIALS of CONSTRUCTION

Motor Housing Cast lron ASTM A48 Class 30

Cable Cap Cast lron ASTM A48 Class 30

Volute o Cast lran ASTM A48 Class 30

Oil Chamber Cast Iron ASTM A48 Class 30
External Hardware AlS1 304 Stainless Steel

O-Rings Buna-M

Motor Shaft AIS1 420 Stainless Steel

Cutter Disc Assembly Chrome Molybdenum Cobalt Tool Steel 58-62 Rockwel “C”
Upper Bearing R o Single row ball bearing. o
Lower Bearing(s} Single row ball bearing.

Upper Shaft Seal Buna N Lip Seal

Lower Shaft Seal Silicon Carcide

Impeller Cast Iron, Open Multi-vane

DIMENSIONS, WEIGHT, AND MISC.

Pump weight {Ib.}) g1 .
Fump weight (Ib.) {explosion proof) g2
Maximum submergence (faet) 32 » ]
Discharge size, standard 1% Inch L St Lo
Discharge thread type Female NPT
Maximum temp. of pumped fluid T FAA0e )
CABLE SPECIFICATIONS
MODEL FOWER CABLE LENGTH,
Quantity, Type Feet
S20/2W | 147 Type SOW-A 3z
520020 | 14/7 Type SOW-A 32

Power cabtle suitable for all stancard voltages listed in "MIOTOR DATA section.

Speufications subjecl to charge wilhoul natice I



PIRANHA

Dwg: DS-PO0-008 8] Date: 1/00 Section Piranha Tab  Accessones and Fage
Controls
Part Number Description
— 62320674 S10/4, S16/2, S18/2, S26/2W,
'EF.!_ $30/2D
Standard !
Guide Rail | 62320674 M35/2, M46/2, M50/2WW
Assembly i
62320660 ME0/2, M100/2, M120i2
| 5 62320601 | S10/4, S16/2, 52012, S26/2W, |
i e S30/2D '
| ri & l.@" i i s i PP |
. Heavy Duty e e
. Guide Rail oy T, 62320501 M35/2, M46/2, M50/2\W -
. Assembly ol :
;_ NG 62320018 M80/2, M100/2, M120/2 |
:: - —ian - ey IR . P S — . |
i 62320636 510/4, 516/2, 518/2, S26/2W,
ot S$30/2D
Ball Check |
Guide Rail ” I . 62320538 M35/2, MdB/2
Assembly 8 l,rJ"*l
Tyl £2320539 MSE0I2W
Vertical Cﬁ 4182037Y 510/4, S16/2, 518/2, S26/2W,
Pedestal S30/2D |
Base 81908003 M35/2, M46/2, M50/2W
61906007 M80/2, M100/2, M120/2
61906001 510/4, S16/2, 518/2
Horizontal 61906002 $26/2, S30i2
Cradle Base 61906005 M352, M4B2
w/ Lifting Bail 51906006 MS0/2W, MBO/Z, M100/2, M120/2
Horizontal L 1405125 AT
Swing Check i ]: 1404127 T
Valve : ; 1404128 4"
Vertical @ 6140525 14"
Ball Check l:'[/ 21 6140526 "
Valve o 6140527 ar
Shut Off 3 1404125 144"
Valve, Gate E 1404150 114"
5 1404145 2"
Spacdoalicna gaject o charge wilhau! ralice

CErAT-LFFLOTIVE DPLUMEING
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ISSUED | SECTION| PAGE

.AB E STAINLESS STEEL UPPER GUIDE i A 1

COST-EFFECTIVE PUMPLN [ JENGINEER [ JAPPROVED

SUBMITTAL DATA SINGLE RAIL ASSEMBLY [ JCUSTOMER [ JREJECTED

TEEE I

A.S.T.M. A276-03, Standard specification for stainless steel bars and shapes.

Type 316 chromium-nickel stainless steel with molybdenum added to increase corrosion resistance and mechanical
properties at elevated temperatures. It also resists the corrosive effects of sulfates, phosphates, and other salts as well as

sulfuric, sulfurous, and phosphoric.
Mominal Composition Percentages % : C=0.08, Mn=2.00, S$i=1.00, Cr=16.0-18.0, Ni=10.0-14.0, P=0.045, 5=0.03

NOTES: 1.)ABS Stainless Steel fabricated products are made using a combination of ARC /MIG welding. A 40 ton press for making
holes. The edges . and ends are ground for safety.
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ABS reserves the righi fo change any Data and Dimengions -.-:iEhEm prior notice and can not be held responsible for the use of this infarmation,

S.E. REGIOMAL WAREHQUSE: ABS PUMPS, INC. www.abspumps.com
111 MARITIME DRIVE
SANFORD, FLORIDA 32771
PH. (800)323-1731/ (407)330-3456 / FAX.(407)330-3404



ISSUED:  07/06/06

SUBMITTAL DATA [ 1Engineer [ ] APPROVED
STAINLESS STEEL GUIDE RAIL [ | cusromen {1resccre

R Sy S S I i e P S R el R S T T e S e R,

A S T.M. AT?E D‘I WELDED UNANNEALED AUSTENITIC STAINLESS STEEL TUEULAR PRDDUCTS

We knaow how waler works

The guide rail provided for this project will be in the proper diameter and length as specified by the design
engineer. It will be as follows:

Diameter(in), Material Type Length, ft
2" Dia, Type 31635 - 9388 (per ft.) \_ Zﬂ.ﬂea‘
ASTMChemical Requirements
Elements - R ._.._Eiﬂiﬁ}J_ﬁ_D_w B ﬁ ;
(C) Carbon, max 0.030 0.030 ! | E |
(Mn) Manganese. max 2.00 2,00 1 I}
(P) Phosphorus, max__________________ 0045 0045 ] [ |
(S) Sulfur, max 0.030 0.030 .-‘: | |
(Si) Silicon 100 100 1 | |
{Ni) Nicke - 8.00-13.00  10.00-14.00 B LT i
{CriChromium __ 18.00-20.00 16.00-18.00 i r, 11
{Mo) Molybdenum 0.00 _2.00 E
{N) Nitrogen = 010 0.10 —»| éd—D l |
| | |
| | L
| :
ASTM Tensile Requirements * ' % '
Tensile Strength Yield Strength Elong. in 2" i 11
Grade min. ksi (Mpa) min. ksi (Mpa)  min. % 2 '
1 ] |
304 70 (485) 25 (170) 40 ! | E !
316 70 (485) 25 (170) 40 | ]
1 |
B La
i i
Laboratory Testing | = R
i i Test ASTM United
Pa55watmn test per MIL-3TD 753B Not Reguired Required

Mechanical Testing Test

Jest ASTM  United

Flare Mat Required Required Product Ma I'k.in'g .

Fiatlen Reguired Required Each length will have man. Name or Brand, specified
Mevirsn Band Mot Required Eoquired : b g
Eddy Currant Mot Riquised Regquirad size, heat number, spec. number, grade and "HT-O" to
s fvdin: iy Rexjaiied indicate no heat treatment. For small diameter tubas

and pieces under 3', the infarmation will be placed on
a tag securely under the bundle.

RS reserves the nght to change any Data and Dimensions without pricr notice and cannot ba held responsible for the use of this infarmation

5.E REGIOMAL WAREHOUSE: www . abspumps.com
ABS PUMPS, INC.

111 MARITIME DRIVE
SANFORD, FLORIDA 32771
PH (800) 323-1731 / (407) 330-3456 [ (407) 330-3404




1806 SHIRVR ALY = G

EOLFHLIOA —— WA

HeELWE RSNl — 51

AYIEH HOSMES HOLSWLEHL —— ML
TNOOW AVTED 31 —— Kl
HIOTY el e L

HOOHE "Rl — A

HALWME WY JdMi¥i3dsEL — St
HIMHCI YL ——— ]

HOLWE WO —— %

AT LNVLE —

MALYIH Z0PE —— M

WL D LS —— 06

oL WY ——— 24

EOLL A —
MOLLABHENd — Bd

WD EEAD —— T

Ehuuuhnﬁwm RIPHED HO DN |%l
I I LTERIR NYE 0
BT — 0

LHD LN —— 11

BOLLE ¥ DHIMLHRT —— ¥

AT LS RTVOEMULNE —— E|
[eT T p—T

AL IS NGy —— 1
TOVYLAIDES HOLVHINGD —— HE

KNy —— M4
HELEE 190 — 51
e ——

101l —— K
FTNLE0S AN 0 — 83
EHEOEHE EMEHAND — |3
AYER DMLY —— 0
HELIWLNED —— NI
HIAVILS LIPS —— B
BRI Y —— v
HEL WS WEENY —— mEy
HALWNY ——— Y
S L
-.ﬁ" AT —— HY
HAFZIE AR T — o
tcmiamas
R EFER]

T 40 2 Laas
T T T ERIER )

THOEOW WL IDFINDD "RHE3HL S0 did
HOAMH K JHCHA DRISMIS HI0WA ST di
WOL0W MO DWIOHDA LHWLE 0L 00H0A 5
TekindAl 5 EliOW RO DRIENDA WOE

04 @3dLA 51 TWsIMeOl B HOLOW WO
HOWHOD O DSEhA 51 WD) 2T
EALON

arm ancwe (@5

3

[ S——
19,1002
[ S—

HIHOUEMD WOHA
o

N

d
5 &
;e
Rl L] |
=[rlelpllefelolel-

1

i

2l
440 MM _.-%4! "

e

SNOTLO3NNOD 071314

ERLRE e
ﬂm Lot e o8
= | ]+|L]
Sl
z[l='e;
iy
—— = a1
.n-‘ ﬂw LLEY
ofy E i
#0003 431n0

fae]

q

TMEITING SEYIDWEIIS KF oEN
<330 3 X AMA T X HETH W31

w




CAUTION
THIS CONTROLLER DOES NOT CONTAIN A
MAIN DISCONMNECT SWITCH. AUL LISTED
DISCONNECT SWITCH MUST BE INSTALLED
AHEAD OF THIS CONTROLLER IN

ACCORDANCE WITH THE N.E.C.
GROUND IN ACCORDANCE WITH

THE NATIONAL ELECTRICAL CODE.
CONTACTOR  OL

230 VOLTS 204 [
1 Phase 60 Hz L1y 1CB 'UM—L i
e . —-@-—[-__,4,..._:3;,...'?;-—' |.-__u_n-—"x,.—¢—.-
_________ e e W 'r-m-no—o-—-lx,ﬂm—-
2 =1
—————————— G
> 5
C‘%D ‘ O
L1 i —
| L M
’J—" FU 3 ;
51"2 AMP 7T M e e e S T e \PUMF‘ CH E
f 3 GON . OFE & Mot |
i - s G —a
i o r—o- HAND "4 AUTO, { i |
- B . ___..‘%,_3_:—'“” ; 5 9 7 CONTACTOR |
l 10 11 12 : : ot RERTERY. N |
J i ma 0"_5‘ 0 ] Al Al
HIGH LEVEL ALARM
Off Auto [ b
DTN S v [ e |
High Level Alarm Beacon
]
i g 47K 3
"ifl‘—: " e e Pumip S2al Frobe
Pum:mal Fail
Field Wiring Terminals
7 1 =5 i 7
|1n[ft1 11|’12 'FI:IIM!S[‘R v 3!2 1 NIL2|L1 (m
i b Tt
Wb g i A ] | GND
;o 218 g{ T s Yy ¥ LUG
i 1 ] % .- -~ 1
| Lt A e T i i
I . o 3
L P ABS SIMPLEX CONTROL

PIRANHA 230/1/60
Dwg D008766046-C
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m‘ n i . f’o ot@ moun-m‘a STYLES

DESCRIFTION

Kini-flosts are pilot duty devices desianed for small diame-
tar sumps and places whers space iz a determining facter in
the sefaction of a level control device. Mini-floats control the
funation of motor load devices, such as contactors, motar
starterg, and power reiays, to automatically eycle a.pump ar
pumpe, They can also ba used for alarm signaling devices.
Twa Mini-Floats are needed for a one-pump operation; three
far a-two-pump operation.

SPECIFICATIONS

GBS o roorcomemn v e sy 13-2 SJOW/A
HOusing - oo v s - Polypropylens
GIRMD v cer e o 0 comsmenon - .. Adjustable 1"-4"
{Cinly on Type P madels)

TemperatureBating . ... o Ao

KMODELS

Mini-Fleats are avafiable in & combination of mounting styies;
cable langths. and circuit configurations. Mounting styles
are shown at night: pipe mounted (Type P,-and suspended
(Typa 5. 10, 15, and 25-foot caple lepgths are standard, but
other lenaths can be special ordered. Elestrical conbigurations
rridst be specificied; normaliv open, (MO for pump out appli-
cations.and normaily closed. (NG, for pump in.applications.

EXAMPLE:
P M 10 MO

KMaurting flimi- Cable Elactncal
Style Float Langth - Configuration
S R | BUBFENDEC | r FIPE MOUNTED |

| ELECTRICAL | CABLE TYPD 'S TYPEF

ONEGURATION LENG® 1L =3 )

CONFIGURATION | LENGTH e e DL NO,
| 0 | SMIOND PMONO |
iAo 15 Shd1a D F M 15 ND
il SM20ND F M 20 NO
SM2ENO [ PM25NO
i SMaNo_ H PMIONO
i 10 ETaMInNG i PMIGNG
1% : M 15 N BM IS NG
S EING P20 NE
814 I5 NC PRSNG|
S0 CSMIING 1 PKAIGNC |

o e .. s

g
5

r
L

TYPES-M

Etieonve 443



TYPICAL INSTALLATION SPECIFICATIONS !

Cabla - 15-2  SJO W/A 34 » 4 strand. 90°C.
DIAMETER .30

.-FTF,--\*-,_'-LJ."IY NG OR DISCHARGE PIPE

Float - Palypropylene.

DIFFERENTIAL

-Clamp - Stainless Slesl.

o Ind. Con. Eg.
(U) s 128VA G T1BVAC

r o i
: ; i Compbient 4,54 i 1200, Aes.
. ! | ! Switch Rating 2.2A % 230V, Aes. L
] = e \TLLCTINE ;
i ,. . TOWATER LEVEL - :
:; _'; X -, TER. LEVE Tempéraiurt—-‘ i
! ' Coric FLOAT j Rating =80 &
' ‘ Noemally Open - Blus Housing
; MWormally Closed - Red Housing
| General Comments
| e (T T susPENDED | PIEE MOUNTED.
: 1} Never work in the sump with the power an. | ELECTRICAL | CABLE |  typea |1 TYF:L' F'i t

2] Atiach the Type P Mini-Floats fo the mount-

CCONFIGURATION | LENGTH

| wooeLnD. |

MODELNG.

ing pipe or the pump discharge pipa. The "off’ e e i T
i Lot Bt b e : 16 SHAGND 1 PAMIONO
Ec.'?.t_.sh f’i;ﬁ_jﬁbf .balcw Ll | NOBMALLY 15 SMIBNO | PMIS N
BRI IuT: | BREN b | sMano || PMzoND |
3} Arranoe the Mini-Floats so they do not ; 2 | EMZEND |l PM2ENO

tangle or bang up.

4} Thread the cable strap through the buckle

with the ratchet paw!: cinch up tight; thread ex-

cess strapping through outer buckle siot,

5] Measuring the diffdrence between mounting

points gives the 'pump down’ difterential.
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COST-EFFECTIVE PUMPING

SIJ BMITTAL DATA

[ 1 Type 304 welded steel chain is a general purpose, rustproof product for ordinary wastewater

STAINLESS STEEL CHAIN

ISSUED

603

SECTION

A

[ JENGINEER [ JAPPROVED
[JCUSTOMER [ JREJECTED

applications not requiring high strength or extremely corrosive environments.

] Type 316 welded steel chain is a rugged, highly corrosion resistant stainless used in chemical,

water, and wastewater plants worldwide.

[116' [118' [120' []22' []24' [ ]25' []26' []28' []30' [ ]Other

TRADE SIZE - WORKING LOAD

INCHES - LIMIT (lbs.)
3167 1,150
1/4" 1,860
5/18" 2,425
3/8" 3,800
12" 6,425
5/8" 9,725
34" 15,175

CHAIN LENGTH:
[I1"[1.5' [12'[13'[14'[18'[16' [17° [18' [19" [ 110" [1M1" [J12" []13" []14' [ 115’

- MATERIAL DIA. - INSIDE LGTH. - INSIDE WIDTH - WT./100'FT

217
275
330
394
512
630
787

980

1.240
1.290
1.380
1.790
2.200
2.760

DO NOT USE FOR OVERHEAD LIFTING

_EDG
380
440
2550
720
790
880

/# |

61 #
84 #
140 #
234 #
358 #
551 #

ABS reservas e right to change any Data and Dimenaiﬂns without priar notice and can not be held responsibie for the usa of this informaticn.

5.E. REGIONALWAREHDUSE:

ABS PUMFS, INC.

111 MARITIME DRIVE

SANFORD, FLORIDA 32771
PH. (800)323-1731/ (407)330-3456 / FAX (407)330-3404

www.ahspumps.com
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Valve Boxes and Lids

¢
B g’ ~

Dimengions {inches) ‘Weight Each

Product # Dascription Height LFC Code LW (Lbs)
0622 VB §" Black Jumbo Vave Box wiGreen Lid 6 96942708418 220 168G 60 100
0E22VES 6" Black Jurmbo Valve Box wiSand Lid B 06942710107 220 180 60 100
06227863 " Green Jumbo Valve Box wiGreen Lid G 06042710183 220 160 60 10,0
(622855 & Sand Jumbe Valve Box w/Sand Lid ' 96942710114 220 160 6D 100
1222V8 12" Black Jumbo Valve Box wiGreen Lic 1 96947708395 220 160 120 146 =
1224VBS 1 Black Jumba Valve Box wiSand Lid 1 QRh4ETIONT T 20 1680 10 146
1222VBGG 12" Green Jumbe Valve Box viGreen Lid 17 9642710188 220 160 120 146
1222VBSS 12" Sand Jumto Valve Box wiSand Lid 17 96942710084 220 160 120 168

1212 Riser
used with
1222 Valve
Box

Dimansions {inches) Weight Each Package

Prodict # Description UPC Code L W H iLbs.] Quantity
0518VBR 5" Black Riser for 12" Standard Valve Box BEB4Z70835A 180 120 &9 40 4
[E18YBRG 6" Green Riser for 12" Standard Valve Box 96942710152 180 120 60 40 4
[E18VBRE 6" Sand Riser tor 12' Standard Valve Bax GEA4ZT 10060 180 120 &0 4.0 4
1222VERE &" Black Riser for 12° Jumbo Valve Box HES4ZTREA0T 220 180 8D .0 1
1223VERG B* Green Riser for 12° Jumbe Vaive Box EIEETI0NTE 22.0 180 &0 8.0 i
1222VBRS 6" Sand Riser for 12" Jumbao Valve Box 96242710091 220 160 65 6.0 1

33



Appendix K

Low Pressure Grinder Sewer Concept
for Alljoy Sewer Service Area

Anticipated Cost Estimate



O PRESSUIRE GRIMDER SEWER SYSTEM BUDGET COET EATIMATE
MAY RIVER WATERSHED SEWER MASTER PLAN - PHASE
ALIIOY SEWER SERVICE AREA
Chmbar 4, 20073
: HE ]i s
ligmm Mo Eeseopuion Sty Uitz Hoi 2
i | pb-1M" HOPE SDR2% Proe PR | LF ( § 10ue | £ 30 0 0
i HOFESDRI:Ppn T 27000 | LF 1§ 1208 | % 134,804.60
Y| MGPESDRIE Pie | a3 | LF [8 |00 5 432,040,720 |
4 4" I'_-'P_DI'E SDR1I Pip= ik A900 LF S_ | § 142 400 (3
§  b6" HUPE SDRI| Pipe - = | ami0 | OF % 200 % 103, 600.00
) E* HODPE SRR E] Pipe S i ik I A5ED | LF % WHE | B 85,4‘1[?9?
ol 27 Bolution Vates o i kL] EA |3 IMioh | ¥ 140 00
B | Galalion Vabve_ 8l L EALlS  eMO00fS  iisanon
il T lsotation Valve, oo i Gl o LE] Ea 4 TEELO LS Lo lnom
1006 lsclstion Valve R e e A R VS EA|'E Tdizob | & 16,FI200
il E Iy alabios Yalve e R 3 EALE _ Zidedd | % £,438 00 |
12 iTermonal Flshoyg Conpeetics (Cleargat) = 55 [EBals LS00 F e T S7aTone
LAY pebine Plishing Conpectien [Cledrezit) S 38 E4 | 5 (NEE ] 4551003
i1___[Fover Mam Ao Ralease Yalve and Maraale p= = P = Y 30,0400 |
13 |Loceral Ko e as i tis [ Ea % EE0 | § 118492 00
B ISimglex Pibergiess Grinder Sngn’ i _"_._H__Mg_Eﬁ__J BAj % 4572400 | £ 3,127,248 00
7 iz, Woraum Fattage R SR TR e i !
{ RS sl e . T iAW EF Gaddie| 410 | BA[E  Gama|s .30 0
1 xl-ffa7EF Saddle| 121 EA | § SO0 | & ZBBDE )
i R o T T O O T I 00 E 5,130 80
BT, B R G'x1) FEFSaddie) 5t | BAGS daDd|§ 5,201 00 |
= E"x 1-1/4" EF Saddle 18 EA S 92,00 §-¥ 30600
i Co o xiRehwer] a2 T EATS T 1,44 00 |
o TTee|l 7 :FEALS 4400 | 5 3R LD
S i FTee] % PEA]S  siec[s Frea |
R j ¢ Tee] & EA {5 T ES T K
i B Tes| 10| EA S izo0is T
e e 3 Ea 13 EEINE 1,143 B0
Ao T x4 Reducer| & | EA S Mou| s 2004 00 |
i il . 6 x 3" Reducer| 9 ARE s200 | % 2 00
o 5 £ A" Radueetf - Z EALE SIOND T T
iy A3 Reduees] €& B4 | 3 o0t g 0450
e ®xORedmer| | | EA[S  TM00[§ V440
e W S x4 Reducer| 2 T EA|S A ATT00
; R SCross] 2 [T Slooe | ¥ 1,020 00
; — = ECress] 1L ER 1S Lomon £ L9
13 |§|_I‘|:_1;'5_r£= R 0 BLI3G | LF £ % R UER ] 353 Lla R
il ]Glﬂmﬁﬁgwaqmd Permarent) 45T | 8Y |5 ol s 4% B51 1%
ER.cm:wr1|r.a||mb'x_n:s_t_;§_r_1_gj__._4_1__s£9m aifate, replage with crushid stene or site §ill matenal’ 2a0 CY | & T s 56, G001 |
|2 [Remowe drivewny sicfies, replies waih 2* raded sgregate’ § . 2 | 2a s lgtonls 3216300
ot fernoe and repluce 3 of asphaltic rowd surface over renches, 3" compacted hickness” 15605 | SY [ % el g . L0 A5 0
Diecpmmussicning of okisling seplic Jang® . 201 Lk | § 000§ 100,500 00
Ll Coenteziban of Grmder Pimp Statian o hosie pwner's EXiglg sysiem" 2 T EA|S 2OCE00 | £ A2 0000
25 [Bomeh Fusible PV fores smaw, AWWA CGOG, DR 18 mucalled b HDAY | 10 L LE |3 15600 L5 13050000
4 Farce Mawn Air Bielesse Valve and Marswle o 3 EA G % 00000 F % |5 G000 |
2T {Cees mts Terminabar Marhole Far Focee Main' . 5 100000 | 8 200 0
28 plack & Beee L S-inch steel canimng (0 37 wall duckness) for $-inch HOPE foce mam CanELe & 15000 | € 18,000 040
i Irsen B BOPE Foree main m caswig i A | ¥ 500000
i1y Traffic Comtval B LumpSwn 3 § T0,000.00
EH Gradiag, spreacigibsposal Sreess excaated material, remcee and feplecn manuments, tree prolectiar, I
mehimation, alean-up inserance, bovds and otfer miscellaneous weens 0o geeoslly bated bt 1 135 Lump Sam £ 4BT,500 00
nuzessiry far a complele foby (6% af all}
K e Gubtotal| & B46H3650 53
- I 8 el e Shtpuerr 1 M L P i EREEREDL Frapacacn, Apowpicars, Lepal Fees and Walue o the Eazements (%)) £ L SLSEIE
T _ Erunresning Fesn {15%) £ 1, 203 00 O
) R Cavainetion Cortingencies (1555] 5 1,292 0A3 0 |
e Estimaiod Protable Cost| § V1. TER, 5 33
CALLM I g 11,400,000.00
i, of paisting cnstomers: A i 654
Cas! per cusbomscr: 5 I?Mum]
Agsumpriany.

I Lateral b mefudes gne (15 3-1 #° HDPE check valye and ang (1) 1-1/47 HOPE ball vebve ingtalled in the discharge 5ne kervssn the pump statior and the discharge poimt io protes,

i pemp atation fon: bigh prossures of ke force mam
2 Grader stuboe intludes & smples fikerglass statice zomolete - AU grindes pamp, basim, zacls, control pane!, Nzars; cabiles, meter box. uarsiy bassd on eristey and vacans o oty

A Remove and rdplace unsartsble matenal quanticy assumed, rensive and replace drivenays quentity assemed

A Magumes fome mues wishin pomons of roadisay

% Coat aneliades tema g conteris and £l tank with sand and shandan dran-Lekls n pince. Cast dags not acheds any epvirrmenial peaaaing fees by ERA. DHEC ar any wther
apencies for cie deconemiasconmp of septic tanks, draan fields, ez

& Cost assumss ogting oech hemo owner's dram Fine, eap ling 13 aeptie tank, run sewer lstera] 1o valve pl, sfzcerical eyneciean to hemegvwmer Node uns prce 13 & zsbmple, bareral
lengrisg; yard and driveway rosteration and sondinions & wnicue circurmstanzes of gieeirios! supply and it ineation wili vary the oot for each hansmowner,

T Aziumesne  Foree main decharges o MHO3-054 & L5 - BRET

i Prsoing doesnot nolude rehmbiinabion or eapacity upgrades to the oxistng sswer ifrasmuchane.

i1 I3 45 redogniesd thar nerther the Enganeer ngr the Giwier hias zontie! sves the post of ldhor, madtenials or equipeent. wier the Contracics's methods of deermising bid prices, or orer
wormneltve bakling, markot of negotatmg condstiens, Aceondmply. ahe Engioeer canro! and does not warram o7 represent that hids or regedzted peices well nen vary fram ariy Sueenl

af Prokable Cewstresson Cos o orter cost estimales ar-evnluations prepazed by the Engacer

BNl Costs zre bosed on 2000 estomeled cosrs Inflation fetors cedd 10 Be uppiied for awards afier 2014 :
IV Engineerieg Fres ane for o design serviess only’ Fees do nol sneluds wesland mitigatam credits, ér oiher enginzering dseiphng desipn requized nal bisied 2efom, Bassmenr

priparaticn, aparaals, legal feeg and value of the easements ol &% basad on s from BIW3A & Town of Blufan
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Appendix L

Low Pressure Grinder Sewer Concept
for Cahill Sewer Service Area

Anticipated Cost Estimate



L00W PRESSURE GRINDER SEWER SYSTEM RUDGET COST ESTIMATE

MAY RIVER WATERSHER SEWER MASTER FLAN - FHASE |

CAHILL 5BV ER SERVICE AREA

Cieynber 4, 2003
o e e e e e s T e i
Hew Mo Deseription Caenity | Upits! - Linic Price Talai Cosl

[l ULV HDPESDRIAPEE e 42235 | iF % 19005 432 350 00
foiv 1-142* HIIPE SDR1T P JaM | LF | § ] 32.600.00
3 |2 HDPESBRIL Fipe TLAF S IZe] E 175 54 0l

§ 13" HOPESTRI! Fige T - EETE EF L ¥ 1300 | 5 51,8000

| 5 W HDPESDRlIPspe I LE | % 1Gou | § 125,500 00
& 2 laplanan Valve o o J.EA|E RR R 11000

) 3" dsalaon Valve T pare 3 eiG0d | T 1,428 00
L8 Isdison Valvd o b 2 TRO0JN o 354800
] Tersmal Fishang Conseesian (Clear-caly b e 13 3 L) 8 15RO 00

10 in-Lang Frushmg Coemectien (Cleareeaty 21 1 JEISRSL0 ) 5 18 S O
L Feree b Ao Release Valve and Mantiels TR i 5 B R e R 21 561 6
12 Lasersl £ L ] A0S 3554000

i3 Simplex Fiberglass Grnder Sratzur’ L) 3 q4.572 06 1 § 452 62800

4 Mise. Vacsam }:ll:luw: o )

PSR ey N S bl P M L 12 i Mooy 008 0f

o e | T m1MTFFSaddle] B2 ] a0 | & BT
AT R 3 12104° EF Sadde| 37 T SOL0 | 5 333000

e / 4"y i G sadde| (¥ THE voO0 | & [T
[ w3 Recducer] 7 T EALE 00| % T34 00
Il edocer] 3| EA|E a8 | £ E7 00

} o L TTex| 4 [ EALS wlopls 176 0
i e Plec) 4 -{Ea|S sheal § 20400

. oy el i 4" Tee & iy EA S TED : & 45800

AR s BE e T EA |3 N 1100
Lo R Wy i N E EELAEN T

e S 3" 5 d" Reducer ] EA 1% MU0 E &R 06

etk B A3 3 Retuosl 6 EA 1S L 2N ) 20400
15 Sil Fense SO SRS 3734 ) LF 18 ¥ 111,633-40
e :Gl'ﬂﬁl!lj.f'rﬁ'ﬂ]lm& and Fermanenly 2213 EVIE g iE 1T A2 67

E Rema. o w"*““""““Eﬂh.?.'ﬁ?ﬂ&qmﬁ'%lm“ﬂhﬂ%.gwt o gas fill materinl’ 00 fEYGY 0l % 21000

| 1B [Remove deiesay muries, replace with 2° praded agssegsie’ I EAJS 16000 % 15,840 00
iz 49 Aernove ard replace 1 of zaphalte rosd serface over renches, 3% compacted thaimess’ b33 [-5¥ | & 00| 8 F2.510.50
0 iDecems 1 of eruslmg seploc lank” 95 EalS SO0 | 5 49,500 00
21 Crnpechinn of Gricder Pump Statica o horme awnar's existing svatem kel BA|E 2000 | £ 198 20000 |

o] 2-ngh HOPD SEMRD L Pape ingtalbed by HOD 2,300 LF 18 0000 ) & 1150000

_____ 23 [3-meh HOPD SDRIE e inzealied by HED 5600 | LF 1§ 8000 | § IGO0 |
3t |dcnch HIPD SDR1T Pigs insialled by HOD I tede [ LFT s BOOR ]S 12800000 |

23 Farce Mnin Air Release Valve and Manbale T E] EA | § aood)$ 15,0040

25 iCoes inta Termmation Mankiee Far Ficce Mas” E EA |5 B0 | $ 30 K

27 el Cealol L iJdeBl  LlumpSem |3 2000000

Crachig preadsndrpusal ey envatcl menel, neevea: and replace monuments, tres profectioe,
a5 wnbilieation, dledniap, ingurance, honds and pther macelianeais items ot gascafeaily lated bt 1 el Lump Bum i 150,630 00
mecesien for @ complete job (0% of 2) :I

. Subnceal| § 1EEEE02 T

R TR ot Enseinens Preparmian, Appraisals, Legal Fees end Yalos of the Exsoments {8%)F £ P595%413

R Engingaring Foes (1 5%0f §  JoR948 51

s Coensrusion Cantinganeies (15%)) § 358983 15

Fstrmazed Probahle Cosl| § LT AEGS

CALLT LT o 3,700,600.00

M uf enisting ¢ El HIR SRR A e i g SN
Cost pér cusiemer: i 74001

ASFUMPIDNG

1 Legeral kit wngludes eae 1) 1-108* MOPE check valve ond one {1} 1.104" HDPE ball velve instalbed in dhe discharge ling betawen the pump station o the dischprges point to protect

the pump shation fom kagh pressures of 15e force midin

2 Grinder stasar weludes @ simales fberglase seen complate with greader pump. bagin, rals, contred panel, floats, cabics; meter b Quartit, based en existing avd vezam loss pely

3 Remeve end repiace ensuilable materia® quartity assumed, remivvn fnd seplace divesy ips quanting assumed

4 Az s farce man within poetices of fosdvey

5, Cesl inchides revrvong cortents and Tl 1k with sand and abandon dran-fields in place. Cost does pot anciuds any sevirenmerisl perruliing fees by EPA, DHED orany alber
meaehed for the decomenisswoniag of sepis mnks, dran ficlds, e
& Cost assumies locating sach home awness drain Lne, cap line t sepiis Tank, run sewer fateral ko vaive piL eictrical conneetion m hemegwrer Mede uml e o gn estmate, fatera)
lergting, vard and drivewa - testorabian ared condimions & aigue circumstances of slectsanal supply and i loeaton will vary the cost for each homeawner

T Assumes ouw Frecs ma descharges re 1.5 - RH13

1 Priciey dops not melude rehabadiosien o capacity upgrades i the exsting sewer milfasruciug
iF B 15 recoprized tag revher the Bngineer nine che Oomer has cantzal over the cast of lehor, raker ials ar squipment, pver the Contractor's wielbods of determining b prices, or over

compenitier bidding, marke! ar regatiating condibons | Accordingly, the Enginces canro and dues net wamang ar represent thas bads or segouiated prices wall net vany from any Stetement
af Brohable Construchon Cost or otfer cogt estnates of svalumions prepared by the Engneer

1 Custs are Lased on 2003 estinated coms Enflation faziers need ta be appdied foc awands ofler 2014
1% Ergincoring Fees are For vl despn services aniy Fees do nit include witkzd maligisein codits, or orher engmeesing diszipiane design reduieed rot Hsted harein© Basamirs

pleparation, appraals, legal fess and value of the ensemenls 21 6% based oo irgut [Fom BIWEA & Tawn of Bhalan



COMMNECTION
TERMINAL

FLUZHING
CONMECTION

1SOLATION
RS VALVES

WATERSHED LIMITS W
EXISTING CONTOURS EvisTin ! 7 o 5 |
o LFT STATION ' A —~ CRANE ISLAND ;f"'#f
SEWER SERVICE A ! ] \ —
BOURDARY v -

e T S | APPENDIX L
LOW PRESSURE GRINDER SEWER CONCEPT

FOR
Hussey, Gay, Bell & DeYoung - Consulting Engineers L I CAHILL
Savanneh, Georgla = Columbla, South Carolina  + Mount Pleasant, South Carolina « Galnesville, Georgla 0 5000 1000 2000' DATE: OCTOBER 2013

GRAPHIC SCALE

)

JM




Appendix M

Low Pressure Grinder Sewer Concept
for Gascoigne Sewer Service Area

Anticipated Cost Estimate



LOW PRESSURE GRIMIER SEWEH SYSTEM BUDGET COST ESTIMATE

MAY RIVER WATERSHED SEV/ER MASTER PLAN - PHASE]
OASCOIGHE SEWER SERVICE AREA
Ocivhir 4, 2013
R —— — ey e
Jiem g, 25 o Demtratiun wariity i) - KoelBrge | - TopiCon |
: 1-1e* HOPE SDR29 Fige - LAmion | EF S 1o |5 25,300 00
o2 J1-MHOPE SDR1 | Pipe il 1,308 LF |3 1o ;8 13,000 00
3 | HOPESDRII Fipe R 6470 | LF |8 Ll2onie T1,640.00
4 |FHDPESDRI Pape T . R R T 1900 0§ &0, 570,04
iAo ahlation alve L i 3 EA (S ENCALR S 1.B50.00
| & 3* [salarion Valve AR 1] EA PR L oG04, )
7 [ Terminal Flushing Commection {Clean-oux) T ] Ca | 8 Te400 |8 E43: 400
i & Ile-Line Flushwsg Connecion (Clean-owt) 14 B4 | & LISsOE | 8 16,730 .06
G Feoe Main A Release Viive and Mankals 4 EA LS JOCOON | & 12907.50
18 lLateral Kits' o L] EA S . 23800 (% 13,932 O
1 Srmplex Fibengiass Gonder Stetun® 14 | EA |3 457200 | ¥ T4 R0
12 iMase Vocuum Fitngs e N
B nnie e s 11027 ¢ 1-547 EF Sagdie] 3 [T Ba.00 ! § 5100
T T i e EFSadder a1 | EA LS _EDlE 161300
e e e R > 37w 121, 1 EF Saddlc) EA S e |5 187040
Sl RS e 81" Reducer} W EALE 3200 | § 256,00,
1-13" % 3 Redarer FoodcEACEE (LB 2000
TS SR TTel 2 [ EALS B ot AR
Y = 2 o Te| 4 i EALS H 30400 |
I3 fsa Fence A tdahd P LF [ % 3 3534500
Grassing (2 mporary and Pen ] MR L 4075 P sY % 5 513000
I |Remewis unsuitebls material, dispose offite, rophace wib erustied siong o= sae G maerial’ RPN S, B % 1 - TR0 ES 14 000 0
16 Remgor driviwdy surface. roplace with _];flxﬁg_gg_mu"' 54 Ea % 16000 | 5 B.GE0 0
17 IRasnewe and replnce 5 ef asphaitic read surfpce aver menches, 3° comoncied ks’ 613 Z¥is Topo |8 42,757 50 |
L. Decommissicning of zxiding seotic tank’ 4 | EA'E 1L R A7, G 0
4 Crnezciyon of Grinds: Pump Statipn to home umr‘_!:ﬁ;ﬂm!}ﬂm‘ 4 T EALS 2000001 8 128 000
M |2anck HDPD SERIT Fige maabied Ly HRD S I>60 { 1P 1S 0G| 5 T 00
97 |B-neh HOPD SDA1 | Pipe insalied by HOD PRI 4800 ¢ LF | & E0D0 |8 3R 00080
21 Grinder Faroe Main Mamfold” e [ ___I_'_Er‘- I [+ 11, % 3,000 00
23 |Traffie Cantrol i MR GeapSum |8 2000 00
Gradrig, spreadimgdispossl cxcess cxcavaled malsndl, remove and replaes monuments, tree pratection,
28 [mebdusim, elean-up, nsurance, bongs and giber missefinenus items nowspecifieatly hetod b 1 on Lumep Sum £ B5,500.00
ne2essary for a complete job (8% af ell}
B reh Sublotal | § 1516967 40 |
. Ememen! Preparmion, Appraisals, Legal Fees an Vaius af the Easemenss (%3] 91 al9 22
7 Engueering Frea {15%)] 5 227 548 05
i Crnstruclion Contingencues [ 5%)7 § 227 54805
S e, Estomated Frabable Cast; § 2,053,102 32
CALLME IR g 2,100, 0. £
Mo, of gxiiting ceslomers: I ETRP T e e 54
C'osl per cestomer: 5 53, 000000
AdSLEMpLCTE

¢ Laigral kit reludes ane (1) -1 57 HOPE check valve and ore (1] 1-15%4° HOPE bal! vabve insalled m the discharge fne hetween the punip stabon and the discharge pond io prodses

the pump stalon from high prossanc of the lorsa man
2 Orinder staon mcludes & senglex Dberglass station gumphese with gomder pump, basca, s, conitred panel, flass, cables, meterbes Quanai: based on exlscng and vacant lats anly

3 Remove and repinee ansaitable malerinl quentiny assemed, rersove and replace drovey 3ys. puanin assumed

4 Arsumes frce man withm portions of rosdway
& Castinciides remaving conss amd il 1ark vath sad ard sbandon drain-fields in plice. Cost does not inoluds any enviconmseital persiting foes b - EPA, DHEC or ary acher

agencies for the decammissiannig ol sepric tanks, dram fiekds, e
B Tl easumes fotating ench kome cwrier's dizdn line, cap live (o seplic 1ank, ran dewar lateral ba valve pit, electneal cornection Lo Bommemwiter, Mote izm! price is an sstimale, bateral
lergths, yard ard drvewsy réstomation snd condstsans & an=que crsmitances of electncal sappdy snd s locatior will vary the cost for cach hosntownes

7 Astumss grinders conneel 1o exigiing -k FM along May River Road,

I Fracing does nol meleds sehatilaaven or capagity upgractss vp the exisling sewer infiinctuse
10t g reconmercd thas neither the Engineer no the (uwmer hes conlrod over the cost of fabar, materials or squepmeend, cves the Contracior's methods of determining hid grices, ar over
crenperitve bidcling, marke! or negetitng condatians Accordsngly, Uve Engiseer cannct inid goes 1ol wamant of represert (a1 bids o pegenated poses will mal vary froem any Suement

of Prebafle Congtruciaon Cagt or oiher sost oxlimitos or evaluations prepesed by the Engmeer

M3 Ceets e bused on 2017 ss0mared coss Enflation Becbors nesd Lo be applied for awerds afler 201
IV Enpengeing Fees ars for gy design services only. Fees 3o put include wetland mzigatain credits, or ether enginzenng disciphns design reguired nit listed herein, Eagement

arspRricn, Apprainls, legal fees nnd vatue af the sxsaments al 6% based en input rem 31WEA & Towe of Bluffion
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Appendix N

Low Pressure Grinder Sewer Concept
for Stoney Creek Sewer Service Area

Anticipated Cost Estimate



LO'W PRESSURE GRIMDEIR SEWER SYSTEM BLDGET COST B5TIMATE

AfAY RIVER WATERSHED SEWER MASTER PLAN - PHASE]
STOMNEY CREEK SEWER SERVICE AREA
Detgber 4, 7017
A T e ]
| itz Mo V) Desenpii Qg Mrite, LUy Price Tonak Sl
1 =100 HOH'E SBRIE Pag 2 24000 | LF E5 Mok | g 34| L0 B0
T i1/ ADPE ST | Mipe : ; w0 [ LFS e s 9,000 50
3 P UDPESDRIIPqs ST 1650 | LF |5 1 | § 192415800
4T HCFESDRIT Pige | Bus | LF|S 1400 | § #2630 00
3 T Isatazion Valvs S El L4 |5 3000 | 1 TII000
% {3 Isctation Vabve 2 B2 | EA S G190 | TAZE 00
7|4 Jcfalies Nalve T % i - 7 EA S 75000 ] 8 L3060
B |6 [sdaticn Valve : i 4 EA LS, lAT2000% 558800
L a Terminal Flushmg Cernecison {Clean-gal]. st 0 -1 EA ]S osa.00 ) % 21 03k
18 {In-Lime Flushing Coanezsian (Clean-cul) =y i Ea | % (AEER- TN 27,485 00
15 Fore M Ase Release Valve and Marhole Bel h Ea |3 10003 4. 1ZR 50
1z L amesal Kis' —— 150 FA 1 5 RO LS 18, 704000
|13 [Senglex Fitergisas Grnder Station’ 150 [ EA (S 45200]% 85 B0O.00
14 [Misc Vscpam Fitmgs —— -
i x| M EFSsddd| 5 [ EA]S 0 BAOGIE 2520
ST a1 EF Saddle| IDE T EA LY 8100 | £ G072
e i } Tul M EFSaddie] 10 [ EA|S G000 ¢ § 351000
i i T = a"x 1| EFGaddle] 14 EA|S TG00l % | a0
Ry : G2l ErGeddie] 2 T EALS OGS 126 00 |
= . 3 ¥ Reducer| 1| EA |3 il s 33200
1 BT ; L x 2 Roducar] EA |3 ] T80
R o T¥eo] 1| EA S 4600 5 13200
e e L P Tee; 3 EA 13 1003 25500
R R S ; ' Toep 10 | EATS TELO | % THO
0 R B Tesp 2 EA IS FER I 454 0
= W | EA G F ML E 3131 00
= W b | EAGS 33500 | 5 -
SRR I wd Redsoer| 4 BAlS EE 136,000
[ &3 Redese| | EA T S ] 8 2 00
B PN Bt mdr Hedweer| EA |5 920 % CE
i R Twa hedocer] E_1EALS M) 97200
15 |50 Fence i e 2508 T LF |3 ERL R B2 TR O
16 |Consung [Temmpurary snd Fermanent) 7485 | S |8 ) 14,750 0
L) Remove unsusiahie meterial, disposs oifiite, reploce with crushed stane oo sie fif] Jl'!_illlﬂfiﬂlj o Cy % o0 |s 20000 0 |
18 Hemene drvee w surface, repines with 2 groded agereste” 150 | Bals leaoe | § 24,000 030
9 Rermuwve and replage 3 of asphaltic read surfnes aver renches, 2° corgecied thickness’ S 5¥ | S loap | £ 7133350
n ) igsiuning of existin seplic ‘.‘.’.'2'5‘:“. T 750 EA | E 00000 | F 75,00 G0
o Cammectinn of Grisder Pump Station 10 home owner s existing system” oo 150 Ea g 5. Z00CO0 3 0 30000000
2 Japch HOTPD SR T Pipe installed by HDD ol 30 LF | § i i3 i 1500 00
23 {3anek HOPE SO Pipe instalied by HOD R o a3y | LFDE st | § 207 1000
T4 4-ngh HIND SOR1E Pape instalied by HOD i GHGE | LF [ § BROO | £ 5492005
75 [4omeh 1DPD SDRIT Fpe snatalied b HIZD R 2000 | LF 1% P T
26 |Farce Muin Al Relense YValv and Marhale 3 Ea |5 LA | § 15,006, 00
k¥ Care ek Termimaton Manhis for Foree Mamn’ 1 EA | % I0a00 | & 3,008 00
25 |Rack & Pore £onch seel casing (0 5 wall thickness) for 3-ieck HDPE farze mam e ¢ L¥ |3 o | s 5,00 440
T tnsest 4anch HOPE Farce main in chsang o F LF (% 4000 | 2 2,400 00
an Traff Control L H ] Luntp Suen 5 20,000 20
Grading, spresding Disposal excess exchviled materinl, romove and repbace meoviuments, i protection,
11 mohidcation, elear-in. ingurance, bonds and other miscellaneous fems el specificabhy hsted bul H il Lump Bem T | B R0 00
fecrssany fof a coraplete job {63 af all} i
e, : “ Suiaceal| § 3 154 34z O
. E b Preparatean. Aporisals, Legal Fess and Value of the Basemenba (%10~ 151 6sS b2 |
R __Engiresring Feas (13%), 5 251178
Consuustipn Contingeneies {13%)! § 475,137 80
= R i Estimated Probable Cost| § 4.144,142 73
= CALLMM™ W g 2,400, 05
M. of gxisbng costomers: I rih 150
Cust per custzmer: 3 29 AL
AzsurapiiemE

1 Lazeral ot inclodss ome (1] 1-L4° HDPE check valve and one [ 1] 1-104° HDPE badl valve inatafled 1o th digeharys e beraedn the panp station and the discharge pain 1o protest

the purmp sedion Toen high pressures o the force main
T Chander stetion meledes a smples fiberglase station complets with grméer pump. basin, tails, corinol paned, foats, cailes, meter box Cruarainy based on existing ared vieand leas orily

3 Remuove and replace uesunable matanial. quantity assumed, remoye and replacs driveways quantty atiumed

4 Asgures feroe main withing partions of saadway.

5 Cosn meludss removang consests and £ ak with saed and abandon dram-fields = plies. Cost does net inchude any environzental permisting fees b EPA, DRIEC or ary siher
et for the decommisicning of septie tanks, dram fiebds, ete

& Codl asrurs localisg each norme cwner's deadn Gk, £3p bine ta sepic tank, run sewe faersl o vabee pin, electnical cosmeehi b hoameasmer Mg wnit price 15 an estivnaie, laleral
Lengah, < ed prd rveswag rLstaration and condions & unique pircumslances of eicetnzal apply ml e Tocatian will - sty the est for exch Rumeaumer

T spemes new farce raain deharges 1o LS - TP9R

i Pricmg daes net anclude rehablicasion or capacity ungrades to the existing sewer infrastructure.
1 Bt i revagrzed that siilhses the Engineer nne the Cruner has conieal over the cosl of labor, matzaala o squigment, aver the Comrisars mathods of determinmp bid prices, or over

vompetitivg bidd g, marker o negataimg condinns. Aceordmgly. the Engineer cannot amid does noL vearmnt or represe that s or negenined prices Wil not vary fram any Stalemend
af Probable Conatracien Cost ar ather cost estimates of eviluations prepared by the Engincer.

11 Cosss aee baged on 20173 estimsted costs, Infation fectoss need 1o be appdied for awerds after 204
IV Engeneenng Fees are foz civil design services anly Fees do notmeluode wetlard mpipatorn credis, or other ergiresring discsplne design nequoed mof hited herein, Easement

preparasian, appresals, ingl fees and value of the easemnents & 6% besed eninpul from BI' 54 & Tuwn af Bluffisn i
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Appendix O

Low Pressure Grinder Sewer Concept
for Pritchardville Sewer Service Area

Anticipated Cost Estimate



- LOW PRESSURE GRINDER SEWER 5YSTEM BUDGET COST ESTIMATE
MAY RIVER WATERSHED SEWER MASTER PLAM - PHIASE |
FRITCHARDVILLE SEWER SERVICE AREA
Oictgksr 4, 233
frery Ea
| lbem My, [iesen | Quames it Price Toial O
i e . i T2e 3 L] Tog, 000 ok
1 [ NOPESDRIL Pge g ; [ 3950 $ i 475,440 07
4 1¥ HDPESDR|IPive e 2720 i 1abd | 8 381,080 00
| 5[4 HDPESDRII s = Ao 3 leonlE 6,400 0]
] 2" lsplation Walve DR S SR i E AN |8 10,70 0
|7 [F lsshion Vale : G T iz S 61806]S 22900 %0
_____ ] 4" feoiaze Valve = b1 i TIEOD | F 3,750 {0
I 0 4" [sclation alve RECa T 4 i L4TE00  § 5,88 00
i6__|Teremal Flmhsng (‘:-nn-!-.'iuam:L Nﬂ{lu-l::l T e . a3 3 Losand | ¥ 4£7 430 006
G n-Lie Flusheng Coneechion (Clean-ouy 33 27, ) it 119500 | § 41 H25 o
12 Fores Mam A Reltase Vabye wmd Manhote e T Ea | % 300000 | § 42 (M1 00
B mergiBes’ sz §EA S B[RO0 [ § 13951600
14 ismpes Fberghss Grindes Staton’ 03 ] BAJE 459200 ) E 229534400
15 iMise Vacuam Finisgs
T R R e CiA"FFRacde] 33 [ EA 1S e 35,457 00
i I 5'uid|l. 184 EA E 3 R §7.000 00
____"_ 4w -l GF Saddis] 30 | EA L% T A T
A B [-1/2" EF Saidle 20 EA | § 9800 | & B
5 o 2% T Recucer 37 | BA | 20| 5 _ P18 50
. 2 TTesf 4 [ FaAlS dau0 | ¥ 176,00
I 3* Tee [ EA S YR 1,020 00
SRS 4 Tes TEAls " morls  wom
I 4" Tee EA S mam]s 237000
T 1 Wye EA 5 IEI0IS T62 00
1" Wy BA | ¥ J3R00 | § 21500
| 1"k 4" Reduesi EA % a8 13600
i & % 3" Rerd Ea i ¥ 20| & A0 00
o £y 4" Reduser! | EA 3 200§ a3 of
A x I Reducer. 3 | EA S idgn | & . bEOD
G| EA |5 Stoe | & 51000 |
T i5  |sin Fence 80588 | LF |3 156]s 282 404 00
7 Grassng (Temporary and Permangnt} 23411 | Y | % AL aa, B 67
15 Rema ¢ utguiiehle panerinl. dispase affae, replace with crusked stane o sie fifl maEUva_l_l___l_M_ ] CY | § TS 49,000 £0 |
& 1% isnve driveway surface, replace with 2° graded amu" S0 EA 1% E T 80,170 a0
20 Wemon e and renlace 3 of asphaltic rosd sarface v Irenchcs, T compased thickinss’ 1362 | SY IS Toog | & 335 140,00
3l IDecommissioning uf exmlng seplc lank’ =02 | EA|S so0.00 | & 251,000
=2 Crnecton of Grinder Fiznp Station 1o bame nwier's sxisting system’ 02 Ea | & 00000 | £ 1.0, OOHp (X3
] 2-ihek HIXPD SEIRT | Pape anllo.‘l.l‘gl HOD i &0 (] ] 10,810 ()
kL S-meh BDHD DR | Pepe installed by HDE 3,580 LF |8 B | & 235 RO )
3% |4omch HOPD SOR!] Pipr matalled by HOD 3A9C | LF |5 BOOG | § 172 00090
=6 |Eonch HOPD SO Pipe installed by HOT a0 § LF |8 12000 8 48D, 000 1
¥ Foree Maie Ay Refzase Walve and Marhoke £ A | £ OG0 | 5 15,000 00
= e inlo Termimation Manhgle for Force Main' R A s | Ea il 5000 | 8 2,000 00
% |Trathe Conerel SRR : I 08|  LumpSum | % FHl a0
Gmeing, spreadingidisposy) excess excivaled maisial, remove and replace monuments, mee projechion,
an makilizatson, clean-up, ssurance, bonds and oiber nuscellanecus items nol specifically hyed bt 1 oA Lump fum i £34, 100 00
necessary fud a comphete ot (6% af all} i
g A i i Schiowl 8 7,667,720
IR Easemsnt Preparation, Ayprasaly, Legal Fees and Value of (e B {841 § A50,053.20
. b i Enginesring Fees (15%)] £ IRERELAL
e HEET Coratuetion Contirgencies [15%5)] § 1,150, 15810
Estimated Prabeble Cost| § 10428 (0011
CALLWL A o 10,504, 00,06
Mg of gxiatieg customers: i i 403
Cost per castomer: 5 FA e
ASSUFGEHENS

| Lazersl ket ieeludes ome (3 [-104" HDPE check valve aoud oot (7} 1-254" HDPE Daoll satve insinlled in the descharge lire butwetn the pueyp siation end the dischamge poant 10 protect

ke pump ation from high pressures of the fves masn

2 Gonder salen meldes a simples Gherglass staben compiese with gnnder pumg, basm, ks, contrab panel, fosls; cabdes, meter ko Quentity based on extsting and vecard kols andy

3 Rempwe and replace unswinble material. guantity Assumed, remave and replace driveways quankity assumed
4 Asgumes force main within portiens of rosdway

5 (ot inchudes removeng conterts a=d 81l ank with sand ard shandon drais fieids in plece. Cast does not mehide any envirommental permitting foes by EBA, DHEC or ary ather

ARencis for the decoiremidsonong of sepne lanks, drun felds, ez

& ©'og1 assunnes focating each hame caner's doain lene, cap Bne to septic tank, run sewes lateral 1o valve piL elssarical sanrection w heerecwnezr, Mole umir pries is an eatimene, el

Seapchs, yard and dweny restuealion and conditions & unique crcurnstences of electrical supply and 115 lucabon will vary the cest for each homsoamer

T Assumes new [oree mam duchorgea o 1.5 - CPLIE
[ Priceng dogs nol mehale rehabiliatzon o capacsy cogrades to the sxisting sewer infmipucture

11 12 v& recoprazed sha peither e Engimeer nor the Ovmer has corarol over the cost of labor, materials or equpment, aver the Coneracter's methods of dewermising Wi prices, or aver
cansmetrve idding, mackar or negatialmg cendilens. Aceenbngly, the Engineer cannct end does nat warrant or sepresedtt that bads ar negotiated prices will ned wary fram sny Stesement

of Prakabile Constmection Cosl ar wther vost estimales oF evaluations prepared by the Engineer.

B Costs are bated 0= 2003 estimesed ensts inflatian factoes nosd 10 e 3pplaad for awseds aller 3014

IV Engrecsing Feas are for ool design services anbe. Free do nol inelude wetand mitigaloin sredils, or other erginsening, sdigzipfine cesign regairsd not tated herem. Basement

peepazation, appratsals, legal fees ard value of the casgenents 3t 6% based on mput from BIWSA & Town al Bluffion
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Appendix P

Gravity, Low Pressure Grinder and
Force Main Sewer Concept for
Pritchardville Sewer Service Area

Anticipated Cost Estimate



GRAVITY, LOW PRESSLURE GRINDECR, & FORCE MAMN SEWER 3YATEM BUDGET COST ESTIMATE
MAY RIVER WATERSHED SEWER MASTER PLAN - PIIASE D

TRITCHARDVILLE SEWER SERVICE AREA

April 1, 2014
| . |
e Mo Dessriplicn | Quageiry |Unies| Uit Price Total Cost
| 1-154" HDPE SDRIG Pipe St 38200 | LF | § 0.0% | 5 IR 00000
2 2" HDPE SOR 1] Pipe 29700 | IF [ 3 120 |5 356400400
i F"HLPESDRL Pape o IBZ0 | LF [ 5 14.00 | % 254, 800,00
. 4" HOPE SDELD Pipe A e T T L 300 IF |3 1600 | & A4, 8000
5 2" laolalicn Valve 4 EA [ § 17000 8 §.SR0.00
[ & 3" lsolstion Vake I EA | S B1R00 | 5 000,00
7 Tenniral Flashing Cennection (Clean-aui) 29 Ea | % 1,054.00 [ § 30, 566,00
i In-Ling Flushing Comuecrion [(Clean-our) 1L EA 5 119500 | § [ENESNE]
9 Force Main A Release Valve and Manhale 10 EA (S 200000 | § 30,000.00
|10 |Laweral Kirs' 46 | Ba | S 25800 [ § 43,6260
Il |Simplex Fiberglass Grinder Statian” 66 | EA |3 457200 | 5 12 16,1 52,00
12 Minc. Wacuuen Firtings e Ex o R
£ - . T s L1M7 EF Saddle| 160 | EA | S 400 | 5 13.440.00 |
P 3" x 114" EF Saddle 106 EA | § G000 | 8 "il E40.00 |
e | 4" x |-1/4" EF Saddle 16 EA | § ‘JUQ i 5 1,440.0%)
6" % 1-1/44" FF Saddle 10 EA | % Y800 | S QRO
2" n 3* Reduger 20 Ea | % 3240 | § 4000
e " Tes| 2 Ea |3 2400 § 5800
) = I"Tee] I | EA|§ sion|s S 1000 |
BE 4" Tes 2 EA | % TRO0 ) 8 156,00
Al 6" Tee 5 Ea | 5 23200 | § 116000
MW 1 Ea ! § JELO0 | § TR0
A | Ea | § 33504 | 8 138.00
) P4 Reducer] 2 [ EA[S 1400 | 5 5.0 |
AN 6" x 1" Reducer| 5 EA |'§ G20 | 5 440,00
6"x 4" Reducer| | EA LS [ 9300
A 4"x 1" Reducer 2 EA | § 3400 % GRA0
I Crags | EA | § S10400 1 % S10.00
13 2" PV Gravity Sewer ! 32000 LF | § 2600 § A5 00 0
4 |minnhales, &' dinmerer, stindard = 4 [ EA]S 10000 | 5 31200000
15 Tnck & Rare 18-inch steel casing (0.3 wall thickness) for 8-inch FYC pravigy inzin 300 LF |5 15000 | 5 45,0000 |
L [nsert B-inch PVC pravity insn i casing 300 LF | % 5000 ) 8 15,000.00
i i7 #-inch R I:"E'lf force main, AW WA CRI0, SOR-18 00 | LF | % 1500 | 5 146, 0.0
18 B-ineh PWC foree main, AW'WA C00, 5DR-18 4 400 LP 1§ 20| s B, BO0, 00
1% E-inch B PV force main, AWWA TS0, SDR-18 3,00 LE S_ 26.00 | § TE 0000
F0) Misc. Foece Main Fittings _ B 4 3000 [LBS| S 500 | § | & 00000
21 Tack & Pore |8-inch sieel casing (05" wall thickness) for S-inch PYC fecee imain RER] LF | 3 15000 | § 45 000
a2 Insern B-inch PAVC foree win m casing R0 LF [ % 50,00 | § 13 000000
23 {ew Duplex Leli Stnon 2 I5 | §F 230000001 %  S00000.08
24 4-inch lateral to 1 or B/ line (near side)’ 15000 | LF | % 1200 | § 1 &0, 0060,00
23 |4-inch lateral 1o ensement or B line (e side)” 21000 | LF | % 4000 | 5 S 000,10
| 26 Clean, gals 502 EA | § T | & ) 37,650.00
7 5ik Fencs 106,200 | TF | § 150 | % 171, 70000
I8 {irussing [ Temporary and Permanent) 29500 | 8% [ § 200 | % 59,000,00
X Remeve unsuitable materipl, dispose offsite, replace with crushed stome o site Gl aterial 0 CY | 5 0000 % 5300000 |
| _30 | Remove driveway surface, replace with 2" graded aﬁgugal.u" e EA | 8 G040 | 8§ R0,320.00
3l Zewove and replace 3" of asphaltic road surface aver trenches, 3" compacted thickness” G640 | Sy | 8 000 [ § G774 B00.00
3 |Decommissioning of existing sepuc tank” 66 | EA|S 500,00 | § 133,000,040
a3 Comnection of Grinder Puinp Stetive to hame owner's existing system” bl EA | § 200000 | § 5320410,
14 Care intie Tenninaticn Manhele for Farce Main L1 EA | § 3000005 3000000
315 Traffic Cantrol - I OB Luwnp Sum 5 20, (00,00
ia Grading, spreading/dispossl excess excavated material, remove and replace mpnumends, ree prosection, )
mehtlzion, clean-up, insurance, bands and other miscellanecus items nes specifically Hered bur ] J0R Lumip Sum g 443 000
necessary for a complers job (6% of all)
o : Sublotal] § 7 RA0,ETT.00
Eazeenens Preparation, Appeaisals, Legal Feos and Value of the Escinents (6% § AT453.82
Ee Enpimeenng Fees (15%)] § L176,134.55 |
_ Cemstruction Contingencics (E53%)] § 1,174, I3I1- 55 |
Estimpled Prabable Cost| § 1066161502
CALLMILIY] 5 10,70, W, 0y
Assumgptions:

I Lateral kit inchades cme (1) 1-1/4" HDPE check valve and ane (13 1-174" HDPE ball valve wstalled mothe diselarge e betwesn the painp station and the dischargs paint fo protect
the: panop seation fom high pressuses of il force main.
2. Grinder statice meludes 4 sunplex fiberglass seatica conplete with grinder pump, hasin, rails, contral parel, floats; cahles, meter hox. Quantity based on existing and vacamt lots anly.
3. Kemoeve and replace unsuitable inatenal: quamtiny assumed, remave and replace drivewavs: quantity assumed,
4. Assumes farce main and sewer main within portiens af cosdway.

5. Cost inclodes remeving contants and fill tank with sand and abandan deain-felds in place Cosl dees not include any envirorumental peanitting fees by EFA, DHEC ar any arher
apencies for the decomimissioning of seatiz tanks, drain Oebds, cle.
B Cosl assumes locating each hume owner's drain line, cap line b septic tank, ren sewer lateral w valve pin, elestrical connection o hameowner. Mote unil price &5 an estimate, lateral
lengrhs, yard and driveway restararion and conditiens & vnique srcmnstances of eloctrical supply and s lozatiza will vary the cost for each homeowner.

7. Lateral ey

pths will vary,

I: Fricing docs nal inclsle rehiabiilation ar capacily upgrades o the existing sewer infirsrructure
11: It is recaymized rthar nzicher the Engineer nor the Owner has zontral aver the cost of bee, matenals of cquipinent, over the Contrastor's methods of detennining hid prices, or aver
comperitive hidding, market or negetiatng conditions, Accordinghy, the Engineer carmot and does nol warrant or represent that bids or negatiated prices will nos vary from any

LI Costs are

hased an 2013 estimated costs, Inflation factors need o be applicd for awards afler 2014,

I¥: Engineerog Fees are For civil design services onby, Fees do rat include weiland mitigatein credifs, or other enpinesring discipling desipn required not histed herein. Exsement
preparation, axpraisals, legal fees and value of the ersements Al 6% based on pw frean BIWEA & Town el BlufMan
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Exhibit 1

Alljoy Sewer Service Area
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Exhibit 2

Old Town Sewer Service Area
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Exhibit 3

Cahill Sewer Service Area
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Exhibit 4

Gascoigne Sewer Service Area
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Exhibit 5

Stoney Creek Sewer Service Area
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Exhibit 6

Pritchardville Sewer Service Area
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Exhibit 7

Overall Sewer Service Area
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Date
January 27, 2016

February 24, 2016

March 23, 2016

April 27, 2016

May 25, 2016

July 27, 2016

August 24, 2016

September 28, 2016

October 26, 2016

November 23, 2016

December 14, 2016

2016

Stormwater Management Utility Board

Time

2:00 p.m.

2:00 p.m.

2:00 p.m.

2:00 p.m.

2:00 p.m.

2:00 p.m.

2:00 p.m.

2:00 p.m.

2:00 p.m.

2:00 p.m.

2:00 p.m.

Location

Beaufort Industrial Village, Building 3
Conference Room

104 Industrial Village Road, Beaufort, SC
Beaufort Industrial Village, Building 3
Conference Room

104 Industrial Village Road, Beaufort, SC
Administration Building, Executive
Conference Room

100 Ribaut Road, Beaufort, SC

Beaufort Industrial Village, Building 3
Conference Room

104 Industrial Village Road, Beaufort, SC
Beaufort Industrial Village, Building 3
Conference Room

104 Industrial Village Road, Beaufort, SC
Beaufort Industrial Village, Building 3
Conference Room

104 Industrial Village Road, Beaufort, SC
Beaufort Industrial Village, Building 3
Conference Room

104 Industrial Village Road, Beaufort, SC
Beaufort Industrial Village, Building 3
Conference Room

104 Industrial Village Road, Beaufort, SC
Beaufort Industrial Village, Building 3
Conference Room

104 Industrial Village Road, Beaufort, SC
Beaufort Industrial Village, Building 3
Conference Room

104 Industrial Village Road, Beaufort, SC
Beaufort Industrial Village, Building 3
Conference Room

104 Industrial Village Road, Beaufort, SC



BEAUFORT COUNTY
STORMWATER MANAGEMENT UTILITY BOARD
AGENDA
Wednesday, October 21, 2015
2:00 p.m.
Beaufort Industrial Village, Building 3 Conference Room 104
Industrial Village Road, Beaufort
843.255.2805

In accordance with South Carolina Code of Laws, 1976, as amended, Section 30-4-80(d), all
local media was duly notified of the time, date, place and agenda of this meeting.

1. CALL TO ORDER - 2:00 p.m.
A. Approval of Agenda
B. Approval of Minutes — September 30, 2015 (backup)

2. INTRODUCTIONS
3. PUBLIC COMMENT

4. REPORTS

Utility Update — Eric Larson, P.E. (backup)

MS4 Update - Eric Larson, P.E. (backup)

Monitoring Update — Eric Larson, P.E. (backup)

Stormwater Implementation Committee Report — Eric Larson, P.E. (backup)
Stormwater Related Projects — Eric Larson, P.E. (backup)

Upcoming Professional Contracts Report — Eric Larson, P.E. (backup)
Regional Coordination — Eric Larson, P.E. (backup)

Financial Report (backup)

Maintenance Projects Report — Eddie Bellamy (backup)

TIOMmMOOwW>

5. UNFINISHED BUSINESS
A. Approval of Draft 2016 Stormwater Management Utility Board Meeting Schedule (backup)

6. NEW BUSINESS
A. Overview of MS4 Implementation of Permit Year 1 (PY1)- Eric Larson (backup)

7. PUBLIC COMMENT

8. NEXT MEETING AGENDA
A. November 18, 2015 (backup)

9. ADJOURNMENT

&

) o
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