Agenda Re port 2725 JUdgeV\Z?/n Jamieson

Viera, FL 32940

Public Hearing

G.1. 5/7/2024

Subject:
PUBLIC HEARING; RE: Temporary Use Agreement (TUA) for Brevard County to Continue Temporary Dewatering
Activities on a County-owned Parcel for the Grand Canal Muck Removal Project (unincorporated D4).

Fiscal Impact:
None.

Dept/Office:

Natural Resources Management Department (NRM), Save Our Indian River Lagoon (SOIRL) Program

Requested Action:

It is requested that the Board of County Commissioners authorize the Chair to execute the TUA (Attachment A)
to allow NRM to continue to utilize 6.38 acres of the 18.83-acre, County-owned, PUD-zoned, vacant parcel for
temporary dewatering activities for the Grand Canal Muck Removal Project (unincorporated area), for a period
of up to four (4) years from the current TUA expiration date of July 9, 2024. The dewatering site and project
overview are shown on Attachment B.

Summary Explanation and Background:

The Grand Canal Muck Removal Project was one of five Indian River Lagoon (IRL) Restoration Initiative muck
dredging project locations to receive State legislative appropriations for muck removal in 2014 2017. This
initiative began two years prior to establishment of the SOIRL program. In the absence of continuing
Legislative Appropriations, the Grand Canal project was added to the SOIRL Project Plan in 2018. The project is
fully permitted and has recently received additional state funds: 1) State Legislative Appropriation - LPA0475
for $9,000,000.00, approved by the Board on November 14, 2023, and 2) State IRL Water Quality Grant No.
LG0O03 for $10,053,228.00 (in contracting). Local match required for these state funds are provided by SOIRL
funds that continue to be included in the SOIRL Project Plan, most recently approved by the Board on
February 20, 2024.

Upon completion, the Grand Canal Muck Removal Project is estimated to remove a total of about 605,000
cubic yards (CY) of muck from the unincorporated portion of the Grand Canal system that extends from the
Pineda Causeway to the northern end of Sampson Island. The subject site is located just south and adjacent
to Pineda Causeway. Muck is dredged and transported via a pipeline to the subject site facility where
temporary activities include dewatering of dredged material, processing dredged material utilizing heavy
equipment, and loading dried material into haul trucks for off-site disposal. To date, the project has used the
facility to process about 325,000 CY of muck.

Upon project completion, it is estimated that combined removal of the muck solids and treatment of the
interstitial water will remove about 2,751,878 pounds (Ibs) of nitrogen and 598,147 lbs of phosphorus from
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the IRL system. Removal of this muck will reduce nitrogen and phosphorus released into the water annually as
muck decays by approximately 26,481 Ibs/yr, and 1,765 Ibs/yr, respectfully.

Construction activities began on the site in August 2019 under a TUA approved by the Board of County
Commissioners on September 18, 2018. On July 9, 2020, the Brevard County Board of County Commissioners
approved use of the site under the current TUA (Attachment C) that expires on July 9, 2024. Due to
unanticipated project delays, it is estimated that dredging activities will be complete toward the end of the
dredge season in 2027. With the requested approval of this four (4) year TUA, the site will be authorized for
continued use for this project through July 9, 2028. The additional time requested beyond the projected
dredging completion date is to provide additional time for unanticipated encounters as explained below, and
to allow time to remove all temporary equipment/supplies and restore the site with native vegetation.

Several unanticipated encounters have extended the project completion date, including: changes to interstitial
water treatment methodology during project startup and subsequent FDEP permit modifications; actual
dredged muck volumes approximately 30% greater than original estimations; effects of the COVID pandemic
on material availability, equipment and trucking industries; hurricane and severe weather delays; unplanned
dredge mobilizations to avoid unexpected encounters with clay and rock; and extra time needed to properly
handle material to meet State clean-up target levels. These encounters consequently generated additional
FDEP mandated closures of in-water work for the manatee season from December 1 to March 15. Each
manatee closure adds 105 days to the project schedule.

Use of this parcel for the dredge material dewatering site was thoroughly evaluated and selected by Brevard
County and the engineering consulting firm as the most cost effective, non-intrusive site for dredge material
management in this beachside area. Since the site is completely permitted and already developed as a dredge
material management area, the site continues to provide the most cost-effective location to complete the
unincorporated project. The site design avoids impacts to wetlands and maintains a natural buffer of existing
vegetation between the work area and the canal. An 8-foot-high chain link fence is maintained around the
perimeter of the site for additional residential screening. Upon completion of dredging the unincorporated
area, the facility will undergo site restoration including returning the site to its pre-construction grades,
planting native vegetation, and hydro-seeding the work area (Attachment D).

A public meeting with the South Patrick Resident’s Association (SPRA) was held on April 25, 2024, to discuss
the project and plans for completion (Attachment E). Public comments were received, and resident’s concerns
regarding the project were heard.

Clerk to the Board Instructions:
Return a certified hard copy and an electronic copy of Assignment of Agreement to the Natural Resources
Management Department and Jeanne.allen@brevardfl.gov, respectfully.
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BOARD OF COUNTY COMMISSIONER

Kimberly Powell, Clerk to the Board, 400 South Street @ PO. Box 999, Titusville, Florida 32781-0999 Telephone: (321) 637-2001
Fax: (321) 264-6972
Kimberly.Powell@brevardclerk.us

May 8, 2024

MEMORANDUM
TO:  Virginia Barker, Natural Resources Management Director  Attn: Jeanne Allen

RE: Item G.1., Temporary Use Agreement (TUA) for Brevard County to Continue Temporary -
Dewatering Activities on a County-owned Parcel for the Grand Canal Muck Removal
Project (unincorporated)

The Board of County Commissioners, in regular session on May 7, 2024, executed and approved
the TUA allowing Natural Resources Management to continue utilizing 6.38 acres of the 18.83-
acre, County-owned, PUD-zoned, vacant parcel for temporary dewatering activities for the Grand
Canal Muck Removal Project (unincorporated area), for a period of up to four years from the
current TUA expiration date of July 9, 2024; and authorized you to continue monitoring for the
remainder of the month. Enclosed is the fully-executed TUA.

Your continued cooperation is always appreciated.
Sincerely,

BOARD OF COUNTY COMMISSIONERS
RACHEL M. SADOFF, CL

imberly Powell, Clerk to the Board

/ds

Encl. (1)

CcC: Each Commissioner
Finance
Budget

PRINTED ON RECYCLED PAPER
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TEMPORARY USE AGREEMENT
BOARD OF COUNTY COMMISSIONERS OF BREVARD COUNTY

THIS AGREEMENT, Made this 7th day of May, 2024 by the BOARD OF COUNTY
COMMISSIONERS OF BREVARD COUNTY (“BCC”), FLORIDA, a political subdivision of the

State of Florida, as follows:
1. TEMPORARY DREDGED MATERIAL DEWATERING ACTIVITIES

a) In connection with the Grand Canal Muck Removal Project, the County shall utilize a portion of the
County’s property located in the Planned Unit Development (PUD) zoning classification to temporarily
allow the construction and operation of a temporary dredged material dewatering facility in conjunction
with temporary parking and storage of construction equipment and materials, if necessary.

b) The purpose is to continue to fulfill the County’s obligation to conduct muck dredging along the
unincorporated segment of the Grand Canal system as part of the County’s effort to conduct environmental
restoration dredging to improve water quality within the Indian River Lagoon. The project provides a
direct public benefit by removing nutrient-laden muck material that smothers the natural bottom, clouds
the water, prevents the growth of seagrass, and contributes to harmful algal blooms that may lead to
massive fish kills.

¢) The temporary dredged material management activities will include (a) occasional site maintenance
excavation and grading to maintain staging areas for equipment and materials, drying areas, stormwater
swales, access road, and a sand separation pond for dredged materials, (b) ingress/egress of highway haul
trucks, and (c) loading dredged material into highway haul trucks. Equipment on-site may include, but is
not limited to, front-end loader(s), trackhoe, skid steer, backhoe, and highway haul trucks. Contractor’s
activities on-site will typically be between the hours of 7:00 AM to 7:00 PM.

d) This location is no less than approximately 110 feet from the closest property line under different
ownership, and no less than 175 feet from the nearest dwelling unit. The temporary dredged material
management area will be buffered from residential property by a 15-foot vegetative buffer and a chain link
fence installed with sound dampening matetial. The temporary use will be subject to the noise limitations
prescribed in Chapter 46, Article IV, Sections 46-126 through 46-131 Code of Ordinances of Brevard
County, Florida.

¢) The temporary uses described in paragraph (a) above are to be located on the property described by the
Brevard County Property Identification Number as 26-37-22-00-3. The legal description is attached hereto
and made part hereof as Exhibit “A”.

f) Upon completion of the dredge activities and associated dewatering of dredged material, the County

will require the removal of all equipment and materials from the site. Thereafter site restoration will occur.
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Site Restoration will include (a) removal or barricading of the temporary construction access road,

(b) restoration of site grades to pre-construction conditions, and (c) planting of the site with a variety of
native vegetation including a combination of plants and hydroseed. The site restoration plan is attached
hereto and made part hereof as Exhibit “B”.

g) The current Temporary Use Acknowledgement (TUA) was approved by the Board of County
Commissioners on July 9, 2020, and became active for a period of four (4) years, expiring on July 9, 2024.
h) This temporary use by the County is for a period of four (4) years effective upon the expiration of the
current TUA.

i) The additional time requested for this Temporary Use Agreement beyond the estimated completion date
of November 30, 2027, is intended to provide additional time in the event of unforeseen delays of the
project.

j) If the project is completed prior to the expiration date of the Temporary Use Agreement (July 9, 2028),
then the agreement shall expire on the date the project is deemed complete by the County.

k) If the project duration extends beyond the expiration date of July 9, 2028, a separate request for a new
Temporary Use Agreement shall be required.

1) Chapter 62, “LAND DEVELOPMENT REGULATIONS”, Code of Ordinances of Brevard County,
Florida; Article VI, Zoning Regulations, Division 6, Subdivision 1, Section 62-2131, Temporary Use
Agreements; allows for a temporary use agreement authorization petiod of up to five (5) years for lagoon

restoration projects.

BREVARD COUNTY BOARD OF
COUNTY COMMISSIONERS

2725 Judge Fran Jamieson/'Way
Viera, Florida 32?40'

Jason Steele Chalr/ Qcﬂf RWOH‘ Clerk

SO MAY 07 10
As approved by the Board on:
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atural Resources Management Department (NRM)
2725 Judge Fran Jamieson Way
Building A, Room 219

r Va rd Viera, Florida 32940

COUNTY

BOARD OF COUNTY COMMISSIONERS

L‘%]

Grand Canal Project Overview

Pgtirick AFR

S5

e Tﬂ[’*xom 'hljﬂd

Grand Canal Project Qverview

Phone (321) 633-2069 e Fax (321) 633-2074
Website:www.brevardfl.gov/NaturalResources
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JARD OF COUNTY COMMISSIONER
FLORIDA’S SPACE COAST

Kimberly Powell, Clerk to the Board, 400 South Street s P.O. Box 999, Titusville, Florida 32781-0999 Telephone: (321) 637-2001
Fax: (321) 264-6972

Kimberly.Powell @ brevardclerk.us

July 10, 2020

MEMORANDUM
TO: Virginia Barker, Natural Resources Management Director

RE: ltemH.1., Public Hearing for Temporary Use Acknowledgement (TUA) for Brevard
County Dewatering Activities for the Grand Canal Muck Removal

The Board of County Commissioners, in regular session on July 9, 2020, approved and
authorized the Chair to execute a TUA to allow you to utilize 6.38 acres of the 18.83 acre
vacant parcel zoned PUD for dewatering activities for the Grand Canal Muck Removal
Project for a period of up to four years. Enclosed is a fully-executed Acknowledgment.

Your continued cooperation is always appreciated.
Sincerely,

BOARD OF COUNTY COMMISSIONERS
SCOTT E)_LIS CLERK
./ 1

- / /
A4 Jx /(, l/ /"'/r/f'f

4

Kimberly Powell,/ fJeputy Clerk

Encl. (1)

PRINTED ON RECYCLED PAPER
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TEMPORARY USE. ACKNOWLEDGMENT
BOARD OF COUNTY COMMISSIONERS OF BREVARD COUNTY

THIS ACKNOWLEDGEMENT, Made this _9 __ day of, Ju1y2020 by the BOARD OF COUNTY
COMMISSIONERS OF BREVARD COUNTY (“BCC”), FLORIDA, a political subdivision of the
State of Florida, as follows:

1. TEMPORARY DREDGED MATERIAL DEWATERING ACTIVITIES

a) In connection with the Grand Canal Muck Removal Project, the County shall utilize a portion of the

County’s property located in the Planned Unit Development (PUD) zoning classification to temporarily
allow the construction and operation of a temporary dredged material dewatering facility in conjunction
with temporary parking and storage of construction cquipment and matetials, if necessary.

b) The purpose is to continue to fulfill the Counly’s obligation to conduct muck dredging along the
northern segment of the Grand Canal as part of the County’s effort to conduct environmental restoration
dredging to improve water quality within the Indian River Lagoon. The project is a direct public benefit
by removing nutrient-laden muck material that smothers the natural bottom, clouds the water, prevents the
growth of seagrass, and contributes to harmful algal blooms.

¢) The temporary dredged material management activities will include (a) clearing of vegetation, (b) site
excavation and grading to create staging areas for equipment and materials, drying areas, stormwater
swales, an access road, and a containment pond for dredged materials, (¢) ingress/egress of highway haul
trucks, and (d) loading dredged material onto highway haul trucks. Equipment on-site may include, but is
not limited to, front-end loader(s), trackhoe, skid steer, backhoe, and highway haul trucks. Contractor’s
activities on-site will typically be between the hours of 7:00 AM to 7:00 PM.

d) The initial construction activities began in August of 2019 and the previous Temporary Use
Acknowlcdgement was approved by the Board of County Commissioners on September |8, 20(8 and
became active for a period of one (1) year upon the issuance of the Notice to Procced to the contractor on
July 29,2019,

€) Upon completion of the dredge activities and the associated dewatering of dredged material the County

will require the removal of all equipment and materials from the site. Thereafler site restoration will

occur. Site Restoration will include (a) removal of temporary construction access road, (b) restoration of’

site grades to pre-construction conditions, and (¢) planting of the site with a variety of native vegetation
including a combination of plants and hydrosced. The site restoration plan is attached hereto and made

patt hereot as Exhibit “A™.
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t) The temporary uses described in paragraph (a) above are to be located on the property described by the
Brevard County Property Identification Number as 26-37-22-00-3. The legal description is attached
hereto and made part hereof as Exhibit “B”;

f) This location is no less than approximately 110 feet from the closest propetty line under different
ownership, and no less than 175 feet from the nearest dwelling unit. The temporary dredged material
management area will be buffered from residential property by a 15 footl vegetative buffer and a chain
link fence installed with sound dampening material. The temporary use will be subject to the noise
limitations prescribed in Chapter 46, Article TV, Sections 46-126 through 46-131 Code of Ordinances of
Brevard County, Florida.

g) This temporary use by the County is for a petiod of four (4) years effective upon execution by Brevard
County.

h) The additional time requested for this TUA beyond the projected completion date of February 26, 2023
is intended to provide additional time in the event of unforeseen project delays.

i) If the project is completed prior to the expiration date of the TUA (July 9, 2024) the TUA shall expire
on the date the project is deemed complete by the County.

k) On August 20, 2019 the Board approved an ordinance amending Chapter 62, “LAND
DEVELOPMENT REGULATIONS”, Code of Ordinances of Brevard County, Florida; amending Article
VI, Zoning Regulations, Division 6, Supplement Regulations, Subdivision 1, General Provisions;
Specifically amending Section 62-213(, Temporary Use Agreements. The amendment allows for a

temporary use agreement authorization period of up to five (3) years for lagoon restoration projects.

BREVARD COUNTY BOARD OF
COUNTY COMMISSIONERS

2725 Judge Fran Jamieson Way
Viera, Florida 32940

g ldor By ™

Bryan L. nher/Chmr Scott Ellis, Clerk

As approved by the Board on 7/9/2020
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EXHIBIT A

SITE RESTORATION PLAN
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EXHIBIT B

LEGAL DESCRIPTION
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Capo Kennady c "
I I E Sk ) A . 305/782 7443

ngll‘leering’ lnC. 106 DIXIE LANE’ PO BOX 1321 -COCOA BEACH, FLORIDA 3293}

EXHIBIT "A"

LEGAL DESCRIPTION

ALL THAT PORTION OF GOVERNMENT LOT 2, GOVERNMENT LOT 3 AND

THE NORTH 1/2 OF GOVERNMENT LOT 4 ALL IN SECTION 22, TOWN-
SHIP 26 SOQUTH, RANGE 37  EAST, BREVARD COUNTY, FLORIDA LYING
WEST OF THE FOLLOWING DESCRIBED LINE: COMMENCE AT THE NORTH-
WEST CORNER OF TORTOISE ISLAND, PHASE TWQ, UNIT TwO, P.U.D..,
ACCORDING TO THE PLAT THEREOF RECORDED IN PLAT BOOK 26 AT
PAGES 84 AND 85 OF THE PUBLIC RECORDS QOF BREVARD COUNTY,
FLORIDA AND RUN SB8°51'49"W ALONG THE NORTH LINE OF GOVERN-
MENT LOT 2 IN SECTIOM 22, TOWNSHIP 26 SOUTH, RANGE 37 EAST,
BREVARD COUNTY, FLORIDA FOR 394.99 FEET; THENCE RUN NORTH FOR
2003.4 FEET TO THE SOUTH LINE OF THE NORTH 1/2 OF SAID GOVERN-
MENT LOT 4: SAID POINT BEING THE POINT OF BEGINNING: THENCE
CONTINUE NORTH FOR 2766.0 FEET TO THE CENTER OF THE BREVARD
COUNTY MOSQUITO CONTROL CANAL DESCRIBED IN AN INSTRUMENT
RECORDED IN OFFICTAL RECORDS BOOK 555 AT PAGE 22B OF THE PUBLIC
RECORDS OF BREVARD COUNTY, FLORIDA, SAID POINT BEING THE

POINT OF TERMINATION CF SAID LINE.

TOGETHER WTTH THAT PART OF GOVERNMENT LOT 2 TN SATD SECTTON 22,
LYING NORTH OF THE MOSQUITO CONTROL CANAL AS DESCRIBED IN THE
INSTRUMENT RECORDED IN OFFICIAL RECORDS '‘BOOK 595 AT PAGE 228
OF THE PUBLIC RECORDS OF BREVARD COUNTY, FLORIDA AND WEST OF
THE WEST LINE OF WATERWAY ESTATES 4TH ADDITION ACCORDING TO
THE PLAT THEREQF RECORDED IN PLAT BOOK 21 AT PAGE 79 OF THE
PUBLIC RECORDS OF BREVARD COUNTY, FLORIDA; AND SOUTH OF

THE EXISTING SOUTHERLY RIGHT OF WAY OF STATE ROAD NO. 404.
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TEMPORARY USE ACKNOWLEDGMENT
BOARD OF COUNTY COMMISSIONERS OF BREVARD COUNTY

THIS ACKNOWLEDGEMENT, Made this 18 day of, September 2|8 by the BOARD OF
COUNTY COMMISSIONERS OF BREVARD COUNTY (“BCC”), FLORIDA, a political
subdivision of the State of Florida, as follows:

1. TEMPORARY DREDGED MATERIAL DEWATERING ACTIVITIES

a) In connection with the Grand Canal Muck Removal Projeci, the County shall utilize a portion of the

County’s property located in the Planned Unit Development (PUD) zoning classification to temporarily
allow the construction and operation of a temporary dredged material dewatering facility in conjunction
with temporary parking and storage of construction equipment and materials, if necessary.

b) The purpose is to fulfill the County’s obligation to conduct muck dredging along the narthern segment
of the Grand Canal as part of the County’s effort to conduct environmental restoration dredging to
improve water quality within the [ndian River Lagoon. The project is a direct public benefit by removing
nuirient-laden muck malerial that smothers the natural bottom, clouds the water, prevents the growth of
seagrass, and contributes to harmful algal blooms.

¢) The temporary dredged material management activities will include (a) clearing of vegetation, (b) site
excavation and grading to create staping areas for equipment and malerials, drying areas, stormwater
swales, an access road, and a containment pond for dredged materials, (c) ingress/egress of highway haul
trucks, and (d) loading dredged material onto highway liaul trucks. Equipment on-site may include, but is
not limited to, front-end loader(s), trackhoe, slid steer, backhoe, and highway haul trucks. Contractor’s
activities on-site will typically be batween the haurs of 7:.00 AM to 7:00 PM.

d) Upon completion of the dredge activities and the associated dewatering of dredged material the County
will require the removal of all equipment and materials from the site. Thereafter sitc restoration will
occur, Site Restoration will include (a) removal of temporary construction access road, (b) restoration of
site grades to pre-construction conditions, and (c) planting of the site with a variety of native vegetation
including a combination of plants and hydroseed. The site restoration plan is altached hereto and made
part hereof as Exhibit “B”.

e) The temporary uses described in paragraph (a) above are to be located on the property described by the
Brevard County Property ldentification Number as 26-37-22-00-3. The legal description is attached
hereto and made part hereot as Exhibit “A”;

) This location is no less than approximately [10 feet from the closest property line under different

ownership. and no less than 175 feet from the nearest dwelling unit. The temporary dredged material
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management area will be buffered from residential property by a 15 foot vegetative buffer and a chain
link fence installed with sound dampening material. The temporary use will be subject to the noise
limitations prescribed in Chapter 46, Article 1V, Sections 46-126 through 46-131 Code of Ordinances of
Brevard County, Florida.

g) This temporary use by the County is for a period of one (1) year effective upon execution by Brevard
County and the issuance of the Notice to Proceed to the Contractor awarded the construction services

contract for the Grand Canal Muck Removal Project.
BREVARD COUNTY BOARD OF
COUNTY COMMISSIONERS

2725 Judge Fran Jamieson Way
Viera, Florida 32940

S ' ATTEST: 7
o AL / /@%L

Rita Pritchett, Chair Scott Ellis, Clerk

As approved by the Boardon_9/18/18
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- EXHIBIT "A"

LEGAL DESCRLDTLION

ALL THAT POATION OF GOVERNMENT LOT 2, COVERNMENT 10T 3 AND
THE NORTH 1/2 OF COVERNMENT LOT 4 ALL [N SECTIOM 22, TOWN-
SHIP 26 BOUTH, RANGE 37.EAST, BREVARD COUNTY, FLORIDA LYING
WEST OF THE:FOLLOWING DESCRIBED LINE: COMMENCE AT THE NORTI -~
WEST CORNER OF TORTOISE ‘ISLANG, PHASE THO, UNIT TWO, P.U.D.,
ACCORDING TO THE PLAT THEREOF RECORDED IN PLAT HOOK 25 AT

PAGES 84 AND BS OF THE PUBLIC RECOADS CF BREVARD COUNTY ,
FLORIDA AND RUN S588°51'49"% ALONG THE NORYH LINE OF COVERN-
MENT LOY 2 IN SECTION 22, MOUNSHLI® 26 SOUTH, RANGE 37 EAST,
BREVARD COUNTY, FLORIDA FOR 394.99 FEET; THEMCE RUN NORTH FoR
2003.4 FEET TO THE SCUTH LINE OF THE NORTH L/2 OF S5ALD GOVERN-
MENT LOT 4: SALD POINT BEING THE FOINT OF BEGINNING: THENCE
CONTINUE NORTH FOR 2746.0 FRET TO 'THE CENTER OF THE BREVARD
COUNTY MOSQUITO CONTROL CAMAL DESCHIDED IN AN TNSTRUMENT
RECORDED IN OFFICIAL RECORDS BOOK 555 AT PAGES 228 OF THE PUBLIC
RECORDS OF BREVARD COUNTY, FLORIDA, SAID POINT BEING THE

POLNT OF TERMINATION OF $AID LINE.

TOGETHER WITH 'THAT PART OF GOVERMMENT LOT 2 [N SAID SECTION 22,
LYING NORTH OF THE MOSQUITO CONTROL CANAL A5 DESCRIBED IN THE
INSTRUMENT RECORDED IN OFFICIAL RECORDS 'BOOK 555 AT PAGE 223
OF THE PUBLLIC RECORDS OF BREVARD COUNTY, FLORIDA AND WEST OF
THE WEST LINE OF WATGRWAY ZSTAYES ATH ADOITICN ACCORDIMG TO
‘THE PLAT THEREQF RECOMDED IN PLAT BOOK 21 AT PAGE 70 OF THE
PUALIC RECORODS OF BREVARD COUNTY, FLORIDA; AND S0uTH OF
THE EXISTING SQUTHERLY RIGHT OF WAY OF STATE ROAD §O. 404.
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atural Resources Management Department (NRM)
2725 Judge Fran Jamieson Way
Building A, Room 219

Feva rd Viera, Florida 32940

BOARD OF COUNTY COMMISSIONERS

April 5, 2024
Dear Property Owner:

The Brevard County Natural Resources Management Department advises you as a
property owner within 1,000' of the dewatering site for the Grand Canal Muck Removal Project
(unincorporated area), that the County is seeking approval from the Board of County
Commissioners for continued temporary use of a parcel owned by Brevard County for
completing muck removal from the unincorporated area of the Grand Canal. The property is
located approximately 2,500 feet west of South Patrick Drive and abuts the south side of S.R.
404 Pineda Causeway.

Specifically: Brevard County is requesting a new Temporary Use Agreement (TUA) to
continue to utilize approximately 6.38 acres of the 18.83 site for temporary muck dredging
management activities as part of the Grand Canal Muck Removal Project (unincorporated
area). These activities include the continued use for dredge material dewatering, processing
dredged material utilizing heavy equipment, and loading dried material into haul trucks for off-
site disposal. Construction activities began on the site in August 2019 under a TUA approved
by the Board of County Commissioners on September 18, 2018. On July 9, 2020, the Brevard
County Board of County Commissioners approved use of the site under the current TUA that
expires on July 9, 2024. Due to unanticipated project delays, it is estimated that dredging
activities will be complete by the end of the 2027 dredge season. To allow for sufficient time to
remove all temporary equipment and supplies, and restore the site, a new TUA, through July 9,
2028, is being requested for Board approval.

A community open house event will be held on April 25, 2024, from 5:00 to 7:00 PM at
Trinity Wellspring Church (638 S. Patrick Dr. Satellite Beach, FL 32937). The County will
present an overview of the project followed by a question/answer session.

The public hearing will be held at the Brevard County Government Center Commission
Chambers, 2725 - Judge Fran Jamieson Way, Bldg. "C", Viera, Florida by the Board of County
Commissioners on May 7, 2024, beginning at 5:00 PM. You are invited to attend the public
hearing to voice any comments, or you may write to the address shown at the top, or you can
telephone inquiries to Jeanne Allen in NRM at (321) 372-5195.

The needs of hearing or visually impaired persons shall be met if the Natural Resources
Management Department is contacted at least 48 hours prior to the public hearing.

Attachment: Map of Grand Canal Project Overview

Phone (321) 633-2069 e Fax (321) 633-2074
Website:www.brevardfl.gov/NaturalResources
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I I *x atural Resources Management Department (NRM)
’ﬁ 2725 Judge Fran Jamieson Way
Building A, Room 219

‘ !:gva rd Viera, Florida 32940

UNTY

BOARD OF COUNTY COMMISSIONERS

Grand Canal Project Overview

Patrick AFE

Project Ares

{shaded yellow)

Phone (321) 633-2069 e Fax (321) 633-2074
Website:www.brevardfl.gov/NaturalResources
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Brevard County Attorney

Temporary Use Agreement Approval Sheet

SECTION1

The following information must be completed on all ordinances submitted to the Board:

Temporary Use Agreement For Brevard Author: Jeanne Allen
County
Division Name: Mail Stop: Review Deadline:

Natural Resources Management Dept. April 5, 2024

Sent by NRMD: Jeanne Allen

Dept./Office Director: Virginia Barker

Meeting Date: (BCC) Advertising Deadline:

N/A May 7, 2024 N/A

SECTION II

COUNTY OFFICE APPROVAL INITIALS  DATE
Yes No

County Attorney's Office

SECTION III
Land Dev. Billy
NRM, Env. Resources

Management

Other Dept./Office

Comments:

il Hb— aov-24

Sent for Review

N N/A

dg Y N N/A 2/12/24

Y N N/A
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Western Dredging Association

Dredging 101

Session 2 — Environmental Aspects of Dredging
Projects and Operations



Environmental Monitoring

during Dredging

e What do we monitor?

* Water quality (physical and sometimes
contaminants at location of dredging
and CDF discharge)

Biota (benthic, demersal, pelagic)
Fauna (e.g., eel grass)

Air quality

Sound levels (ambient and underwater)
Sediment quality

ZmUP
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EPA Environmental Criteria for

Dredged Material Management

* Criteria are intended to assure that disposition will

not unreasonably degrade or endanger human health
or the marine environment

* Criteria to take into account:
* The effect upon human health and welfare

The effect on marine life, including transfer, concentration,
and dispersal through physical, chemical, and biological
processes

Changes in marine ecosystem diversity, productivity, and
stability

Species and community population changes
Persistence and permanence of effects

SWEDA
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Summary

* Dredging for navigation objectives: maintains depth of channels for
shipping and recreational boating, and creates deeper channels for
the larger vessels now in use.

. .D_.mamm:m msaaﬁmameBm.ﬁm:m_“_uoﬂmsgm_dno_.m:<:o:3m3m_anmnﬁm
is real.

* Majority of dredged material is acceptable for open water disposal.

* Turbidity and suspended solids are created in dredging and disposal
actions.

» Contaminated dredged material: potential for acute and chronic toxicity to
fish and benthic organisms and humans.

e Regulatory framework
* Characterize the dredged material by testing
* Meet environmental criteria?
¢ Identify disposal site or beneficial use alternative

. _mmcm.umm.:,_: ApA)
i =01



4/28/24,9:18 PM Release of H2S During Dredging - Dredging Today

Home » DredgingToday »

Release of H2S During Dredging

BUSINESS & FINANCE (HTTPS://WWW.DREDGINGTODAY.COM/TOPIC/BUSINESS-FINANCE/)

June 23, 2015
The International Association of Dredging Companies (IADC) has just released this new article named ‘A
Common Sense Approach for H2S Release During Dredging'.

The release of H2S (Hydrogen Sulphide) is a known risk in the dredging industry. It is a highly toxic and flammable gas
(flammable range: 4.3-46%).

Being heavier than air, it tends to accumulate at the bottom of poorly ventilated spaces. In addition, it is very pungent
at first, but quickly deadens the sense of smell, so that it may easily go unnoticed and victims may be unaware of
its presence until it is too late.

H2S is highly poisonous with both long- and short-term effects similar to those of carbon monoxide.

This article focuses on the H2S exposure which can occur during traditional dredging works and suggests some
possible preventive measures such as recognizing the H2S risk during the tender phase and taking measures to
minimize it. As well, alerting crews to the risk and training them to prevent H2S risks are crucial.

Authors: Christophe Leroy, Steven Huleu

Subscribe to the newsletter

Daily news and in-depth stories in your inbox

Suhsiribsevw.dredgingtoday.com/newsletter/)

. (https://www.linkedin.com/shi
Follow us f(http e !f}aﬁebﬂtdmmmmmighg

https://www.dredgingtoday.com/2015/06/23/h2s-release-during-dredging/ 213



-

= .-;».
= e
I Il Bl

ABSTRACLY

ﬂ‘ﬁ 'i’j A

The release of H,S (Hydrogen Sulphide) is a
known risk in the dredging industry. It is a
highly toxic and flammable gas (flammable
range: 4.3-46%). Being heavier than air, it
tends to accumulate at the bottom of poorly
ventilated spaces. In addition, it is very
pungent at first, but quickly deadens the
sense of smell, so that it may easily go
unnoticed and victims may be unaware of its
presence until it is too late. H,S is highly
poisonous with both long- and short-term
effects similar to those of carbon monoxide.
This article focusses on the H,S exposure
which can occur during traditional dredging
works and suggests some possible preventive
measures such as recagnising the H,S risk
during the tender phase and taking measures
to minimise it. As well, alerting crews to the
risk and training them to prevent H,S risks are
crucial.

INTRODUCTION

The first step is to understand Hydrogen
Sulphide (H,S). The release of H,S is a known
risk in the dredging industry. The gas typically
accumuiates in certain fayers of the seabed,
where organic material is decomposing in
anaerobic (absence of oxygen) conditions.

A Common Sense Appioach for H,S Release During Bredging 5

»
YREL

Known H,S sensitive areas are mangrove
ecosystems in river estuaries, harbours with an
extensive history of fishing activities and PASS
(Potential Acidic Sulphate Soils).

Hydrogen Sulphide is a highly toxic and
flammable gas (flammable range: 4.3-46%).
Being heavier than air, it tends to accumulate
at the bottom of poorly ventilated spaces.
Although very pungent at first, it quickly
deadens the sense of smell, so victims may be
unaware of its presence until it is too late.

Hydrogen Sulphide is considered a broad-
spectrum poison, which means that it can
poison several different systems in the body,
although the nervous system is most severely
affected. The toxicity of H,S is comparable
with that of carbon monoxide.

RECOGNISING POTENTIAL H S RISKS
Long-term, low-level exposure to Hydrogen
Sulphide may result in fatigue, loss of
appetite, headaches, irritability, poor memory
and dizziness. Short-term, high-level exposure

Above: Dradging with a trailing suction hopper dredger
in a direction perpendicular to the wind direction is one
way to reduce the risk of H,S reaching the vessel’s
interior. The yellow box seen here is an active carbon

filter container.

h

can induce immediate collapse, with loss of
breathing and a high probability of death. The
recognised effects on the human organism of
increasing concentration of H,S are:

e 0.0047 ppm is the recognition threshold,
the concentration at which 50% of humans
can detect the characteristic odour of
Hydrogen Sulphide, normally described as
resembling "a rotten egg”.

5 ppm is the long-term exposure limit (8
hour time-weighted average).

10 ppm is the short-term exposure limit
(15min period).

e 10-20 ppm is the borderline concentration
for eye irritation.

50 ppm is the acceptable maximum peak
above the ceiling concentration for an 8
hour shift, with a maximum duration of 10
minutes.

50-100 ppm leads to eye damage.

At 100-150 ppm the sense of smell
disappears, often together with awareness
of danger.

320-530 ppm leads to pulmonary oedema
with the possibility of death.

Note that the exposure to H,S risks in the

dredging industry comes in two different

forms:

- during traditional dredging works, e.g.,
dredging by means of a cutter suction
dredger (CSD), trailer suction hopper
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Figure 2. The graph above shows the shifting of the different
Figure 1. This graph shows the solvability of H,S gas in water. Hydrogen Sulphide forms according to the pH.

dredger (TSHD) or backhoe dredger (BHD),
the H2S release is caused by the vessel's
seabed disturbing activities,

- during works near offshore platforms (e.g.,
rock installation, cable laying, and such),
H,S release is associated with the dlient’s
offshore drilling activities.

This article focusses on the H,S exposure
during the traditional dredging works and
possible preventive measures.

Characteristics of H,S

H,S is slightly heavier than air (p = 1,36 kg/m3),
so once released as a result of dredging
activities it will descend to the lower parts of
the vessel.

Figure 3. Electrical components that have been affected by H,S on board the vessel. H,S has a moderate solubility in water.
Depending on the water temperature, this

varies from 7 g/kg at O °C to approximately

40 1.5 g/kg at 60 °C. This means between 7000
ppm to 1500 ppm H,S is dissolvable in one
N fvemh litre of water (Figure 1).
; 30 & ) Soumh
~ e , In the liquid phase, different forms can occur:
& i Statih - H,S as the non-dissociated form (volatile);
e 20 4 - HS™ or $* as the two dissociated forms
= - (non-volatile)
: -
%’ 1.0 Neutral water has a pH value of 7 and at this
= value there is equilibrium of 50% H,S and
= 50% HS~. As from pH 5, 99% will be non-
0.0 dissociated meaning that slightly acid to acid
00 0.5 1.0 13 water will contain mainly volatile H,S (Figure 2).
Drop height (m) The stripping effect

Figure 4. The graph shows the effect of drop height and oxygen absorption. A volatile compound is characterised by its
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Henry’s law constant which is a criterion for
describing air-water partitioning of solutes
such as H,S (known as the stripping effect).
This value will reduce as the water
temperature decreases, implying that colder
water means less stripping, i.e., H,S that stays
dissolved in liquid condition.

Two other important factors have a significant

impact on the stripping effect:

- The amount of H,S in gaseous condition
above the water surface (more H2S in the
air results in a reduced stripping effect).

- Contact-surface: increasing turbulence in
water holding H,S means an enlarged
contact-surface which results in more H,S
migrating towards the gaseous condition.

H,S is a very reactive/corrosive gas. It affects
metals like copper and brass, causing short-
circuits on electrical components. This has
been identified as the direct cause of fires on
dredging vessels (Figure 3). Limiting the
turbulence inside the hopper (of a TSHD or
SHD) is the keystone of the H,S-preventing
strategy on board dredging vessels.

A Common Sense Approach for H,S Release During Dredging 7

Figure 5. Top photos, installed deep load systems; below, a newly fabricated extended discharge pipe for a TSHD.

RECOGNISING POTENTIAL H_5 RISKS
ON DREDGING PROJECTS

When a project is being tendered for, the
potential for H,S presence has to be
determined. Geographical and geologic
information will aiready give a good indication
for potential H,S presence at the dredging
location. Certain eco-systems are more likely
to contain large quantities of H,S piled up in
particular layers of the geologic profile. Clay
soils pose a higher potential for H,S risks
because its compact/dense structure allows
for anaerobic decomposition. Dredging sand

almost never releases large amounts of H,S, as
sand is very porous and thus allows gases to
migrate.

If not already done on behalf of the client, soil
samples can be analysed and scanned for H,S
presence. In the case that the presence of H,S
is indicated, then the project safety ptan
should define the technical and strategic
measures to be implemented, e.g., detection
systems and technical adaptions to the vessel.
Emergency procedures should include
responses to H,S release and intoxication.
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Figure 6. Various ways of diverting the accommodation active carbon (A/C) intake.

LIMITING H,5S RELEASE

Although there are a variety of theoretical
options to limit the exposure to H,5 on a
dredging vessel, the practical and feasible
options are limited to a few engineering and
procedural controls. These effective measures
to limit a H,S release are: covering the
hopper; limiting the turbulence in the hopper;
and diverting the airflow intakes on board.

Covering the hopper
Covering the hopper of a TSHD or SHD with a
fabric restricts H,S from reaching vulnerable
areas. When the air above the water is
saturated with H,S gas, no more H,S can be
stripped from the dredged material into the
air. In conjunction with covering the hopper,
the air below the cover must be discharged at
one side of the vessel. Therefore:
- the cover must have proper sized inlet
vent(s) to get the hopper in an ‘under-
pressure’ situation (inlet needs to allow a

flow of at least 0.5 to 1 m/s);

- the mechanical fans to blow the H,S
containing air form below the cover, must
be large enough to keep a sufficient under-
pressure;

- mechanical fans and inlet vent(s) need to be
of appropriate size; and

- special attention must be given when
opening the bottom doors of the hopper as
this creates a high under-pressure.
Emptying the hopper at a reduced speed
and opening the hopper cover partially are
crucial to the process.

Limiting turbulence in the hopper
Dissolved H.,S is released much faster as
turbulence increases. Inside the hopper the
main sources of turbulence are:

- dropping the dredged material from a high
height in the hopper while loading (Figure 4)
and

- discharging through the overflow system.

Both features cause agitation on the water
surface, air-bubbles in the dredged material
and an increasing contact surface between
water/air. Dropping the dredged material from
a lower height causes less oxygen to get
absorbed and thus less stripping of H,S. The
effect of turbulence is further reduced if the
discharge takes place below the water
surface.

Taking into account the various types of
dredging equipment, dredging by means of a
backhoe or dipper dredger is considered as
the best option to reduce H_S release as the
dredged material is not subjected to heavy
turbulences and it can be kept in underwater
or submerged conditions.

During loading of a TSHD or SHB, the use of a
"deep load installation” strongly reduces the
H,S stripping effect. Lowering the discharge
point to +/- 2 m from the bottom (preferably



below water surface from the start) at the
centre of the hopper is most effective.
Keeping a certain space between the bottom
of the hopper and the discharge paint,
prevents the pipe from getting clogged-up by
solid materials.

Also limiting the discharge velocity prevents
H,S stripping. This can be achieved by using a
larger pipe diameter and/or making certain
adaptations to the end discharge point of the

pipe.

The pictures in Figure 5 illustrate adaptations
made on board of TSHDs. They range from
simple modifications of the discharge pipe
(extending + metal diagonal insert) to
placement of a complete “deep load
installation”.

AVOIDING THE ENTRANCE OF H.S
GAS INTO THE INTERIOR SPACES OF
THE VESSEL

Through the air intakes (e.g., air supply for
the air-condition system) or simply through
door and hatch openings, H,S gas can easily
migrate from the exterior towards the inside
of the vessel. Two proven methods to avoid
H,S being sucked into the vessel's interior
spaces through air intakes are diverting air
intakes to locations where H,S is not present
and filtering of the A/C intake by means of
active carbon filters. In addition to these
measures, all other openings such as doors
and hatches shall be kept closed during
dredging.

A Common Sense Approach for H,S Release During Dredging 9
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Diverting the active carbon (A/C)

intake(s)

With large flexible or hard ducts it is possible

to divert the active carbon (A/C) intake to

known places with much less H,S (fore ship,

monkey bridge, behind accommodations and

such). Below mentioned measures can further

reduce the risk to H,S reaching the vessel's

interior:

- Dredging with a TSHD in a direction
perpendicular to the wind direction

- Providing an A/C system with adjustable
intake positions

- When filling up the hopper the A/C shall be
switched to recirculation

- Keeping all exterior doors, hatches and
windows closed during dredging.

Figure 8. The multi-gas detector QRAE Il.

Figure 7. Details of custom-made active carbon filters (above) and their
instaflation on a TSHD (left).

Note that based on this understanding, the
standard position of accommodation A/C
intake on new vessels is located at the side
or front of the vessel instead of above the
hopper (Figure 6).

Filtering the A/C intake(s)

There are various techniques available on

the market to filter the accommodation air.
Only a few however are feasible on board

a dredging vessel. The most interesting
technigue is adsorption of H,S by a suitable
adsorbent, such as NaOH, KOH or K,CO,
impregnated active carbon. By utilising custom-
made filters, the air can be purified prior to
entering the accommodation (Figure 7).

MONITORING H,S RELEASE

Having proper gas detection on board is
essential to monitoring H,S release.
Measurements can be personal or on fixed
places on board the vessel. All gas detection
equipment has built-in alarms according to
Time Weighted Average (TWA) and Short
Term Expasure Level (STEL) values, defined by
European legislation:

- TWA* = Time Weighted Average = long
term exposure = 8h period = 5ppm

- STEL = Short Term Exposure Level = 15min
period = 10ppm

*Other ways to express TWA are MAC
(Maximum Acceptable Concentration) or TLV
(Threshold Limit Value).
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Personal detectors

To warn crew for H,S, small single gas
detectors such as type ToxiRAE Ill can be used.
Single gas detectors are mostly non-pumped
and do not have the capability to log the
measured data. Multi-gas detectors such as
type QRAE il can also be provided with an H,5S
sensor and have an in-built pump, which
makes it’s more suitable for outdoor
measurements. The QRAE Il does data-logging
(Figure 8).

Fixed detection

A fixed detection system consists of multiple
detectors which are strategically placed (in the
hopper, A/C inlets, ER, ECR,...). These fixed
detectors are connected to each other and are
communicating with a central alarm box
(often placed on the bridge). The connections
can be either wireless or via fixed cabling. The
advantage of wireless systems is that they can
be easily relocated from one vessel to another
(e.g., after a project is finished) but they have
a limited battery life which is regarded as a
disadvantage. H,5 Meshguard system kits are
another system being used on various vessels.

Default the kit comes with 6 H,S detectors, a
router (signal seeker/enhancer) and an
FMC2000 controller/alarm box. A Meshguard
network can be established and expanded up
10 26 detectors.

Data logging

When using devices that have data logging, it
is possible to monitor certain locations on
board for longer periods or even on a
permanent basis. The portable QRAE Il devices
can be connected to a computer and by using

CONCLUSION

The release of H,S (Hydrogen Sulphide) is a
known risk in the dredging industry. It is a
highly toxic and flammable gas and can
cause debilitating health conditions. The
exposure to H,S risks in the dredging
industry comes in two different forms,
during traditional dredging works and as a
result of the client's offshore drilling
activities. The situation addressed here was
that caused by traditional dredging. In this

Measurement results above hopper
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Figure 9. A measurement graph from on board a hopper

dredger. The typical work rhythm can be identified: high

peaks (going up to 100 ppm) during filling hopper and the obvious decrease of H,S measured during sailing.
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Figure 10. Reading on board a split barge, during the loading process with a cutter dredger. Again, the work rhythm
can be identified (minor H,S peaks during loading barge).

the provided software and measured data can
be consuilted for interpretation. Via the
internal modem, the wireless Meshguard H,S
sensors are sending their data to the central
controller on the bridge, where it is stored on

case recognising the H,S risk during the
tender phase is essential and possible.

Knowing the risk early on allows the
contractor to prepare a safe work
environment and te include the costs for
required measures such as detection systerms
in the price offer. Also, if an increased H,S
risk is determined, the initial dredging
method can he substituted by a safer
method (e.g., backhoe dredger) or
engineering controls can be put in place,

an SD memory card. Depending on the used
detection mode, this can be either 24/7 or
with a pre-set interval (default every %2 min)
and/or whenever an alarm value is detected
(Figures 9 and 10).

e.g., by installing a deep load box on a
TSHD within a reasonable timeframe.
When a risk is possible, use of gas detection
equipment on board to measure H,S is
crucial. It helps to monitor the effectiveness
of the H,S prevention measures and gives
timely warning to the crew when these are
failing. And last but not least: Every
crewmember needs to be made aware of
the H,S risk and trained in preventive
measures including the use of specific
personal protective equipment (PPE).



Hydrogen sulfide is recognizable by its distinctive rotten egg odor.
Hydrogen sulfide, H2S, is formed by the breakdown of organic materials
and is typically found near agricultural locations, wastewater treatment
systems and industrial sites.

Many sources of hydrogen sulfide exist in North Carolina: intensive
swine operations, paper and pulp mills, asphalt plants, slaughterhouses
and rendering plants, municipal waste landfills and sewage treatment
plants and the collection systems that feed them. Hydrogen sulfide is one
of the most common toxic air pollutants. In North Carolina alone about
12 million pounds of this toxic gas are released into the air annually. (1)

The N.C. Division of Air Quality estimates that the typical hot-mix
asphalt emits hydrogen sulfide at 0.7 pounds/hour. (2) There are about
140 asphalt plants located across the state, and about 3,600 plants in the

United States.

“H2S poisons the brain, and the poisoning is

irreversible"
-Kaye Kilburn, Ph.D., University of Southern California
School of Medicine

Recent medical research reveals that permanent central nervous system
damage may occur at levels of H2S exposure found at common
industrial facilities such as intensive livestock operations and asphalt
industry sites. (3)

Dr. Neil Carman, former Texas environmental official and clean air
director for the Lone Star Chapter of the Sierra Club, states that
hydrogen sulfide is similar to cyanide in toxicity. (4) He cites studies
which found that H2S interferes with a cell’s ability to use oxygen (5, 6).

Low Concentrations of Hydrogen Sulfide Can Cause
Lasting Damage



Lower levels of hydrogen sulfide are now known to cause serious health
effects. The N.C. Scientific Advisory Board reports that “symptoms such
as headache, nausea and eye and throat irritation” are found in
communities with ambient levels “as low as 7 to 10 parts per billion”
associated with periodic fluctuations at higher levels. (7) The province of
Alberta, Canada has adopted a 10 parts per billion (ppb) standard for
hydrogen sulfide.

California evaluated hydrogen sulfide effects on children and found that
that state’s one hour standard of 30 parts per billion was too high. They
found chronic exposure to 8 ppb caused observable effects on sensitive
body tissues. California’s experts concluded, “neither of these two
benchmark levels should be exceeded by the properly averaged
concentration.” (8)

According to Dr. Carman, “Demonstrable systems of chronic exposure
include pronounced deficits in balance and reaction time, we well as
such ailments as dizziness, insomnia, and overpowering fatigue.” (4)

“The effects of toxic pollution such as H2S on growing
children are recognized by experts as particularly
severe.” Dr. Carman explains, “Children are more
vulnerable than adults to hydrogen sulfide, first because
they breathe more rapidly, taking in significantly more
pollution per pound of body weight than do adults. A
resting infant, for example, inhales twice as much, relative
to its size as does a resting adult. Second, national data
show that children spend an average of about 50% more
time outdoors than adults. Third, children are three times
more active while outdoors than adults as they are



engaged in sports and other vigorous activities; this
increased activity raises breathing rates and significantly
increases inhalation and in some cases swallowing
pollutants. Fourth, children are particularly susceptible to
toxic substance because their bodies are immature and
rapidly growing. Fifth, children are in their prime
learning years and H2S exposure causes brain damage.
The impairment of mental faculties in a child amounts to

a lifetime of harm.” (4)

“Public health scientists now recognize that hydrogen
sulfide is a potent neurotoxin, and that chronic
exposure to even low ambient levels causes irreversible
damage to the brain and central nervous system.
Children are among the most susceptible to this poison
gas. It is unacceptable for communities to have to
continue suffering the ill effects of H2S when the
technology to control H2S emissions is available
and affordable”.

-Neil Carman, Ph.D

$wmliol { abbreviati
H2S: chemical symbol for hydrogen sulfide

ppb: parts per billion
ppm: parts per million
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HYDROGEN SULFIDE
The Human Health Effects of a Toxic Pollutant

Hydrogen sulfide is recognizable by its distinctive rotten egg odor. Hydrogen
sulfide, H,S, is formed by the breakdown of organic materials and is typically found near
agricultural locations, waste treatment plants and industrial sites.

Many sources of hydrogen sulfide exist in North Carolina: intensive swine
operations, paper and pulp mills, asphalt plants, slaughterhouses and rendering plants,
municipal waste landfills, and sewage treatment plants. Hydrogen sulfide is one of the
most common toxic air pollutants. In North Carolina alone about 12 million pounds of this
toxic gas are released into the air annually. (1)

The NC Division of Air Quality estimates that the typical hot-mix asphalt plant
emits hydrogen sulfide at 0.7 pounds/hour. (2) There are about 140 asphalt plants located
across the state, and about 3,600 plants in the United States.

“H2S poisons the brain, and the poisoning is irreversible”
Kaye Kilburn, Ph.D., University of Southern California School of Medicine

Recent medical research reveals that permanent central nervous system damage
may occur at levels of H,S exposure found at common industrial facilities such as intensive

livestock operations and asphalt industry sites. (3)

Dr. Neil Carman, former Texas environmental official and clean air director for the
Lone Star Chapter of the Sierra Club, states that hydrogen sulfide is similar to cyanide in
toxicity. (4) He cites studies which found that H,S interferes with a cell’s ability to use

oxygen (5, 6).
Low Concentrations of Hydrogen Sulfide Can Cause Lasting Damage

Lower levels of hydrogen sulfide are now known to cause serious health effects. The
NC Scientific Advisory Board reports that “symptoms such as headache, nausea and eye
and throat irritation” are found in communities with ambient levels “as low as 7 to 10 parts
per billion” associated with periodic fluctuations at higher levels. (7) The province of
Alberta, Canada has adopted a 10 parts per billion (ppb) standard for hydrogen sulfide.

California evaluated hydrogen sulfide effects on children and found that that state’s
one hour standard of 30 parts per billion was too high. They found chronic exposure to 8
ppb caused observable effects on sensitive body tissues. California’s experts concluded,
“peither of these two benchmark levels should be exceeded by the properly averaged

concentration.” (8)

According to Dr. Carman, “Demonstrable symptoms of chronic exposure include
pronounced deficits in balance and reaction time, as well as such ailments as dizziness,

insomnia, and overpowering fatigue.” (4)

www.BREDL.org



The Danger to Children From Exposure to Hydrogen Sulfide

“The effects of toxic pollution such as H,S on growing children is recognized by
experts as particularly severe. Dr. Carman explains, “Children are more vaulnerable than
adults to hydrogen sulfide, first because they breathe more rapidly, taking in significantly
more pollution per pound of body weight than do adults. A resting infant, for example,
inhales twice as much, relative to its size, as does a resting adult. Second, national data
show that children spend an average of about 50% more time outdoors than adults. Third,
children are three times more active while outdoors than, engaged in sports and other
vigorous activities; this increased activity raises breathing rates and significantly increases
inhalation and in some cases swallowing of pollutants. Fourth, children are particularly to
toxic substances because their bodies are immature and rapidly growing. Fifth, children
are in their prime learning years and H,S exposure causes brain damage. The impairment
of mental faculties in a child amounts to a lifetime of harm.” (4)

“Public health scientists now recognize that hydrogen sulfide is a
potent neurotoxin, and that chronic exposure to even low ambient
levels causes irreversible damage to the brain and central nervous
system. Children are among the most susceptible to this poison gas.
It is unacceptable for communities to have to continue suffering the
ill effects of H »S when the technology to control H ,S emissions is
available and affordable.” Neil Carman, Ph.D.

Symbols and abbreviations

H,S: chemical symbol for hydrogen sulfide
ppb: parts per billion

ppm: parts per million
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CAS #7783-06-4

This fact sheet answers the most frequently asked health questions (FAQs) about hydrogen sulfide. For more
information, call the CDC Information Center at 1-800-232-4636. This fact sheet is one in a series of summaries about
hazardous substances and their health effects. It's important you understand this information because this substance
may harm you. The effects of exposure to any hazardous substance depend on the dose, the duration, how you are
exposed, personal traits and habits, and whether other chemicals are present.

HIGHLIGHTS: Hydrogen sulfide occurs naturally and is also produced by human
activities. Just a few breaths of air containing high levels of hydrogen sulfide can
cause death. Lower, longer-term exposure can cause eye irritation, headache, and

fatigue. Hydrogen sulfide has been found in at least 34 of the 1,832 National
Priorities List sites identified by the Environmental Protection Agency (EPA).

Hydrogen sulfide is a flammable, colorless gas that smells like rotten
eggs. People usually can smell hydrogen sulfide at low concentrations
in air ranging from 0.0005 to 0.3 parts per million (ppm).

Hydrogen sulfide occurs naturally in crude petroleum, natural gas,
volcanic gases, and hot springs. It can also result from bacterial
breakdown of organic matter. Bacteria found in your mouth and
digestive tract produce hydrogen sulfide during the digestion of food
containing vegetable or animal proteins. Industrial sources of hydrogen
sulfide include petroleum refineries, natural gas plants, petrochemical
plants, coke oven plants, food processing plants, and tanneries.

It is used primarily in the production of sulfur and sulfuric acid.

: Hydrogen sulfide can be released into air, water, and soil at places
where it is produced or used.

- ltis released primarily as a gas and spreads in the air. It can remain
in the air from 1 to 42 days, depending on the season.

: In air, it can change into sulfur dioxide and sulfates.
- Levels in water are very low because it readily evaporates.

- In soil, hydrogen sulfide will be consumed by bacteria and changed
to sulfur.

[

- You might be exposed to hydrogen sulfide from breathing
contaminated air or drinking contaminated water.

Agency for Toxic Substances and Disease Registry
Division of Toxicology and Human Health Sciences

- People living near a wastewater treatment plant, a gas
and oil drilling operation, a farm with manure storage or
livestack confinement facilities, or a landfill may be
exposed to higher levels of this chemical.

You can be exposed at work if you work in rayon textiles,
petroleum and natural gas drilling and refining, or
wastewater treatment industries. Workers on farms with
manure storage pits or landfills can be exposed to higher
levels of hydrogen sulfide.

. A small amount of hydrogen sulfide is produced by
bacteria in your mouth and digestive tract.

Studies in humans suggest that the respiratory tract and
nervous system are the most sensitive targets of hydrogen
sulfide toxicity.

Exposure to low concentrations of hydrogen sulfide may
cause irritation to the eyes, nose, or throat. It may also
cause difficulty in breathing for some asthmatics.
Respiratory distress or arrest has been observed in people
exposed to very high concentrations of hydrogen sulfide.

Exposure to low concentrations of hydrogen sulfide may
cause headaches, poor memory, tiredness, and balance
problems. Brief exposures to high concentrations of
hydrogen sulfide can cause loss of consciousness. In most
cases, the person appears to regain consciousness without
any other effects. However, in some individuals, there may
be permanent or long-term effects such as headaches, poor
attention span, poor memory, and poor motor function.
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Alr Momtorlng for Hydrogen Sulflde

While there are no regulatory exposure limits outside of the workplace for hydrogen
sulfide (H,S), there are exposure guidelines to which any monitoring data will be
compared. The Center for Disease Control and Prevention’s Agency for Toxic
Substances and Disease Registry (ATSDR) has established an acute Minimal Risk
Level (MRL) for H2S. A MRL is an estimate of the daily human exposure to a

hazardous substance that is likely to be without appreciable risk of adverse health

effects over a specified duration of exposure.!

The Acute MRL for continuous exposure from 1 day to 14 days is 0.07 parts per
million (ppm), which is equal to 70 parts per billion (ppb). The daily monitoring
reports will show one day (24 hour) time-weighted averages in parts per billion

(PPb).

Part per billion (ppb) equivalents are shown on this page because other data related
to this investigation has been expressed in these units. [t is critical that the units of
measurement between monitoring results and the exposure guidelines match.
For example, both should be in either parts per million (ppm) or parts per billion
(ppb). It is easy to convert one to the other. 1 ppm = 1000 ppb, so to go from ppm to
ppb, multiply by 1000; and to go from ppb to ppm, divide by 1000.

It is important to understand units of measurement when looking at monitoring
results. A part per billion (ppb) is the equivalent of a penny in a ten million dollars.

See Table 1. Below for a perspective.

https://scdhec.gov/environment/environmental-sites-projects-permi ts-interest/new-indy-odor-investigation/air-monitoring-hydrogen-sulfide 1/10
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1% = 10,000 PPM

1 PPM = 1,000 PPB

MRL = 0.07 PPM = 70 PPB

Table 1

The instruments being used for the monitoring done by DHEC can measure down to
1 part per billion (ppb) up to 10 parts per million (ppm).

The odor threshold range for hydrogen sulfide is 0.0005 to 0.3 ppm (0.5 to 300 ppb).

Additional exposure guidelines: Acute Exposure Guideline Levels (AEGLs) were
developed by the National Advisory Committee for Acute Exposure Guideline Levels
for Hazardous Substances. These levels represent exposure limits for the general
public for periods of time ranging from 10 minutes to 8 hours. Three levels - AEGL-1,
AEGL-2 and AEGL-3 are established for each of five exposure time periods shown in
the table below. Values are shown for concentration in both ppm and ppb.

Hydrogen Sulfide?

} Classification 10 min 30 min 1 hour 4 hour ghour |
| |
| | 060 | 051 | 036 | 033 |
| AEGL-1 . 075ppm | | |
| ! m | 1
' (Nondisabiing) . 750ppb | PP | pem ) PPM pem |
| | |

&
o
o
©
o

600ppb | 510ppb | 360ppb |

https://scdhec.gov/environment/environmental-sites-projects-permits-interest/new-indy-odor-investigation/air-monitoring-hydrogen-sulfide 2/10
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Classification

AEGL-2 (Disabling)

AEGL-3

10 min

41 ppm
41000

ppb

76 ppm
76000

ppb

30 min

32 ppm
32000

ppb

59 ppm
59000

ppb

1 hour

27 ppm
27000
ppb

50 ppm
50000

ppb

4 hour

20 ppm
20000

ppb

37 ppm
37000

ppb

8 hour

17 ppm
17000

ppb

31 ppm
31000

ppb

1ATSDR Toxicological Profile on Hydrogen Sulfide:

https://www.atsdr.cdc.gov/ToxProfiles/tp114-a.pdf

<https://www.atsdr.cdc.gov/toxprofiles/tp114-a.pdf>
2AEGL for Hydrogen Sulfide: https://www.epa.gov/aegi/hydrogen-sulfide-resuits-

aegl-program <https://www.epa.gov/aegl/hydrogen-sulfide-results-aegl-program>

How do | Interpret the Daily Reports?

At the top of each daily report you will find the date and the 24-hour time period for

each report (midnight to midnight).

Air Monitoring Summary Tables

This taple summarizes menitering data collected using DHEC menitors and EPA's Viper wireiass remare manitering sysiem

Project Neme: H,S in South Carolina

fv’dhec

From: 9/28/21 Te: 9/28/21
12:00 AM 11:59 PM
Tom Stevens Rd
. ATSDR MRL Number of Numbder of - .
fnstrument Anaiytle Excesdance? Readings Betections Concentration Rangs Pesicd Average ATSOR MRL
SPM Flex 1 H25 No 3020 11138 Q- 11 pob 0.88 pph 70 opb
Catawba River
ATSDR MRL Number of Number of N N
Instrument Anaiyie Excesdance? Readings Detections Concentration Range Pefiod Average ATSDRMRL
SPM Flex 2 H2S No 3016 1413 C-11opb 1.35 oob 70 ppb
Catawba Express
. ATSOR MRL ber of of . .
instrument Analyte Ex ace? Readings pe ons Can Range Penod Average ATSDR MRL
SPM Flex 3 H2S Ne 3014 171 0 -5 pab 0.14 ppiy 70 ppb

https://scdhec.gov/environmentlenvironmental-sites-projects—permits-interest/new—indy-odor—invesﬁ gation/air-monitoring-hydrogen-sulfide
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Notes about the monitoring period will be put at the top of the page. For example if a
monitor failed (could be a battery issue or an issue with a sensor) or if an error was
made in a report, this section will contain an explanation of the correction.

A map with locations of the facility as well as monitor locations is also part of each
report. There will be a description of the prevailing wind direction during the
monitoring period just before the charts.

Monitors operated by DHEC take a reading every 30 seconds - that is the Number of
Readings. A detect is defined as a measurable concentration during one of those 30
second readings. There are columns in the report for number of readings and
number of detections.

The graph below shows a peak around 1:30 AM at ~50 parts per billion. The 30-
minute average level at which health effects are expected is 600 ppb (0.6 ppm) (See
AEGL-1 description on the monitoring landing page.) The 70-ppb red line is not a
health standard but is a level that indicates further investigatory actions are
warranted. The peak concentration recorded about 7PM exceeded the level of the 70
ppb Standard, but for less than an hour.

https://scdhec.gov/environment/environmental-sites-projects-permits-interest/new-indy-odor-investigation/air-monitoring-hydrogen-sul fide 4/10
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Catawba Express July 28, 2021

The red line is the 24-hour exposure guideline to which monitoring results are
compared. Exposure guidelines have two components, concentration AND time. See
the Acute Exposure Guideline table on the air monitoring page for exposure
guidelines over shorter time periods.

While we have seen brief periods of time with concentrations above the red line at
several locations, we have not come close to exceeding the guideline over the time
period used for comparison. The 70 ppb is an acute Minimum Risk Level (MRL) set by
the Centers for Disease Control and Prevention as a level that warrants additional
investigation should it be exceeded.

Wind Forecast

The daily Wind/Odor Forecast will be discontinued after the weekend forecast
provided Friday, December 11. An authoritative hourly forecast is available from the
National Weather Service for the area of the facility at this link.

hltps://scdhec.gov/environment/environmental-sit&s—projects—permits-interest/new-indy-odor—investi gation/air-monitoring-hydrogen-sulfide 5/10
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DHEC Daily Reports

The current onsite monitoring reported by the facility and boundary monitoring

conducted by DHEC have documented the significant reduction in concentrations of
Hydrogen Sulfide (H2S) near the facility and the continued reduction in intensity,
frequency, and duration of H2S concentrations near the facility. Since

September,2021, there haven't been any instantaneous detections of H2S at any of
DHEC's continuous monitors at the facility boundary above 10% of the level of the

most protective Acute Exposure Guideline (AEGL). This doesn’'t mean there will not be

odors detected offsite; it means the concentrations are consistently well below

published health and safety guidelines.

Since monitored concentrations have been well below these established guidelines
and New indy must continue to report results from their current monitoring and the

additional monitoring required by the Order, DHEC will suspend facility boundary

monitoring and reporting in mid-August, 2023 unless there is a change in activity at

the facility. DHEC's monitoring may resume if there is an increase in on-site

monitored concentrations or a significant change in operations associated with

potential odor sources.

June 29, 2021
</sites/default/files/media/document/h2s%
20data%20summary%20report%20062921.
pdf>

June 30, 2021
</sites/default/files/media/document/h2s%
20data%20summary%20report%20006302
1.pdf >

July 2021 Reports
</sites/default/files/media/document/newi
ndy_dhec_h2sjulyreports%20combined.pdf

>

August 2021 Reports

</sites/default/files/media/document/newi

ndy_dhec_h2saugustreports%20combined.

pdf>

September 2021 Reports
</sites/default/files/media/document/newi
ndy_dhec_h2sseptemberreports%20combi
ned.pdf>

hutps://sedhec.gov/environment/environmental-sites-projecis-permits-interest/new-indy-odor-investigation/air-monitoring-hydrogen-sulfide
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October 2021 Reports
</sites/default/files/rmedia/document/newi
ndy_dhec_hZSoctoberreports%ZOcombined
pdf >
</sites/default/files/media/document/h2s%
20data%20summary%20report%20092421.
pdf>

November 2021 Reports
</sites/default/files/media/document/newi
ndy_dhec_h2snovemberreports%20combin
ed.pdf>

December 2021 Reports
</sites/default/files/media/document/newi
ndy_dhec_h2s_december21_reports%20co
mbined.pdf >

January 2022 Reports
</sites/default/files/media/document/newi
ndy_dhec_h2s_january22_reports%20combi
ned.pdf >

February 2022 Reports
</sites/default/files/media/document/newi
ndy_dhec_h2s_february22_reports%20com
bined.pdf>

March 2022 Reports
</sites/default/files/media/document/newi
ndy_dhec_hZS_march22_reports%20combi
ned.pdf>

April 2022 Reports
</sites/default/files/media/document/newi
ndy-dhec-h2s-april22-reports-
combined.pdf>

May 2022 Reports
</sites/default/files/media/document/newi

ndy_dhec_h2s%20_may22reports%20combi
ned.pdf>

June 2022 Reports
</sites/default/files/media/document/newi
ndy_dhec_h2s%20_june22reports%20comb
ined.pdf>

July 2022 Reports
</sites/default/files/media/document/newi
ndy_dhec_h2s%20_july22reports%20combi
ned.pdf>

August 2022 Reports

</sites/default/files/media/document/newi
ndy_dhec_h2s%20_aug22reports%20combi
ned.pdf>

September 2022 Reports
</sites/default/files/media/document/newi

ndy_dhec_h2s%20_sep22reports%20combi
ned.pdf>

October 2022 Reports
</sites/default/files/media/document/newi
ndy_dhec_h25_oct22%20reportscombined.
pdf>

November 2022 Reports
</sites/default/files/media/document/newi
ndy_dhec_h25_nov22%20reportscombined.
pdf >

https://scdhec.gov/environment/environmental—sites-projects-permits—interestlnew-indy-odor—invesﬁ gation/air-monitoring-hydrogen-sulfide
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December 2022 Reports
</sites/default/files/media/document/newi
ndy_dhec_h2s_dec22%20reportscombined.
pdf >

January 2023 Reports
</sites/default/files/media/document/newi
ndy_dhec_h2s_jan23%20reportscombined.
pdf>

February 2023 Reports
</sites/default/files/media/document/newi
ndy_dhec_h2s_feb23%20reportscombined-
1.pdf>

March 2023 Reports

</sites/default/files/media/document/newi

ndy_dhec_h2s_mar23%20reportscombined.

pdf>

April 2023 Reports
</sites/default/files/media/document/newi
ndy_dhec_h2s_apr23%20reportscombined.
pdf>

May 2023 Reports
</sites/default/files/media/document/newi
ndy_dhec_may23%20reportscombined.pdf

>

June 2023 Reports
</sites/default/files/media/document/newi
ndy_dhec_h2s_jun23%20reportscombined.
pdf >

July 2023 Reports
</sites/default/files/media/document/newi
ndy_dhec_h2s%20_july23reports%20combi
ned.pdf>

August 2023 Reports
</sites/default/files/media/document/newi
ndy_dhec_h2s%20_aug23reports%20combi
ned.pdf>

September 2023 Reports
</sites/default/files/media/document/newi
ndy_dhec_h25%20_sep23reports%20combi
ned.pdf>

October 2023 Reports
</sites/default/files/media/document/newi

ndy_dhec_h2s_oct23reportscombined.pdf>

November 2023 Reports
</sites/default/files/media/document/newi
ndy_dhec_h2s_nov23reportscombined.pdf

>

December 2023 Reports
</sites/default/files/media/document/ni_dh

ec_h2s_dec23reportscombined.pdf>

January 1, 2024
</sites/default/files/media/document/h2s%
20data%20summary%20report%20010124.
pdf>

January 2, 2024
</sites/default/files/media/document/h2s%
20data%20summary%20report%20010224.
pdf >

https://scdhec.gov/environment/environmental-sites-projects-permits-interest/new-indy-odor-investigation/air-monitoring-hydrogen-sulfide
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January 3, 2024
</sites/default/files/media/document/h2s%
20data%20summary%20report%20010324.

pdf>

January 4, 2024
</sites/default/files/media/document/h2s%
20data%20summary%20report%20010424.
pdf>

January 5, 2024
</sites/default/files/media/document/h2s%
20data%20summary%20report%20010524.
pdf>

EPA Reports

May 2021 Reports - Combined

January 6, 2024
</sites/default/files/media/document/h2s%
20data%20summary%20report%20010624.
pdf>

January 7, 2024
</sites/default/files/media/document/h2s%
20data%20summary%20report%20010724.
pdf>

January 8, 2024
</sites/default/files/media/document/h2s%
20data%20summary%20report%20010824.
pdf>

</sites/default/files/media/document/newindy_epa_h2smayreportscombined.pdf>

June 2021 Reports - Combined

</sites/default/files/media/document/newindy_epa_h2sjunereportscombined.pdf>

Downloads & Links

New Indy Odor Investigation </environment/environmental-sites-projects-permits-

interest/new-indy-odor-investigation>

Air Monitoring for Hydrogen Sulfide </environment/environmental-sites-projects-

permits—interest/new—indy—odor-investigation/air-monitoring-hydrogen-sulﬁde>

New Indy Reports & Documents </environment/environmental-sites-projects-permits-

interest/new-indy-odor-investigation/new-indy-weekly-update-reports>

Frequently Asked Questions </environment/environmental-sites-projects-permits-

interest/new-indy-odor-investigation/new-indy-frequently-asked-questions>

https://scdhec. gov/envimnment/environmental-sites-projects-pemlits-interest!new-indy—odor—invesﬁ gation/air-monitoring-hydrogen-sulfide
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S.C. Department of Health and
Environmental Control

hups://sedhec.govienvironment/environmental-sites-projects-permits-interest/new-indy-odor-investigation/air-moenitoring-hydrogen-sul fide 10/10
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