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Sludge Management Trends  
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Septage Management in 2017
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• SOV Multi-Agency/Division/Department Effort:  
• ANR-DEC Waste Management & Prevention Division (includes Residuals Management) – LEAD
• ANR-DEC Watershed Management Division (includes Wastewater-NPDES)
• ANR-DEC Drinking Water & Groundwater Protection Division
• ANR-DEC Air Quality Division
• ANR-DEC Geological Survey 
• Department of Health 
• Agency of Agriculture, Food & Markets
• Department of Public Safety – Division of Fire Safety
• Attorney General’s Office
• https://dec.vermont.gov/commissioners-office/pfoa
• http://www.healthvermont.gov/environment/drinking-water/perfluoroalkyl-and-polyfluoroalkyl-

substances-pfas-drinking-water

• Significant actions by SOV in 2018 related to PFAS concern:
• Bennington, VT:  water line extension to North Bennington, sampling >600 wells, ~ 800 soil 

samples, POETs installed
• Pownal, VT:  public water supply contaminated, sampled >150 wells, large-scale GAC treatment 

system installed
• Clarendon, VT:   Rutland-Southern VT Regional Airport, sampled 55 wells, GAC system installed 

for business park
• Shatfsbury, VT Landfill:  sampling ongoing
• School drinking water sampling:  10 schools, PFAS in 5 wells, 2 above GW Std
• PFAS Contamination Status Report: 

The Beecher Report    

https://dec.vermont.gov/commissioners-office/pfoa
http://www.healthvermont.gov/environment/drinking-water/perfluoroalkyl-and-polyfluoroalkyl-substances-pfas-drinking-water


• Action focused on WWTFs, and/or biosolids and residuals:
• Sampled wastewater influent, effluent, sludge – Bennington WWTP and septage from homes in 

Bennington, VT
• Sampled influent/effluent and sludge from six (6) WWTPs that receive LF Leachate – January 

2018
• Sampled biosolids compost from Williamstown, MA (Bennington WWTP exports sludge to 

facility)
• Sampled landfill leachate from six (6) landfills

• What regulatory standards does Vermont have now and to what matrices and to which PFAS do 
they apply: 
• VT DOH Health advisory for PFOA, PFOS, PFNA, PFHxS, PFHpA (“VT 5”) at 20 ppt, 

combined
• Groundwater Protection Rule & Strategy Standard = 20 ppt, combined
• Investigation and Remediation of Contaminated Properties Rule – “VT 5” listed as hazardous 

materials (no limits)

• Is there any consideration of evaluation of PFAS soil levels, soil screening standards, and material 
(e.g. biosolids/residuals) screening levels or standards? 
• Soil (residential) screening standard PFOA = 300 ppb.  Dermal contact.  
• Landfill leachate to WWTPs – recommended screening level of 0.120 and 0.001 mg/L PFOA and 

PFOS, respectively
• Required PFAS analysis of biosolids and SPF utilized for superfund land reclamation site, 

leaching model used

The Beecher Report (cont)   



PFAS Results - Bennington WWTF - 2016 vs 2018



PFAS Results - Bennington WWTF - 2016 vs 2018

2016 = 7.5 ppt PFOA; 5.4 ppt PFOS      vs.      2018 = 9.1 ppt PFOA; 4.06 ppt PFOS



PFAS Results - Bennington WWTF - 2016 vs 2018



PFAS Analysis of Landfill Leachate
(March 2018)
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PFAS Analysis of Sludges by MLA 110   
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SPLP = synthetic precipitation leaching 
procedure
(how much leaches from exposure to slightly 
acidic rainfall)

Analysis of WWTP Residuals 
by SPLP + MLA 110 and/or + 

537
PFH
A
PFN
A

PFO
A

PF
HS
PF
OS

Sludge 
C

(ppt)

Sludge 
D

(ppt)

Biosolid
s

Compos
t

(ppt)

PFHA <1.97 <4.06 -

PFOA 4.99 4.25 61

PFNA 4.01 3.96 -

PFHS <1.97 <4.06 -

PFOS 22.7 3.34 11

VT-5 
total

35.6 19.7 72



____________________________________
Thank you!

Eamon Twohig   Eamon.Twohig@vermont.gov
802-490-6189

Ernie Kelley Ernie.Kelley@vermont.gov
802-490-6187

Vermont Department of Environmental 
Conservation

Waste Management & Prevention Division
Residual Management & Emerging 

Contaminants Program

mailto:Eamon.Twohig@vermont.gov
mailto:Ernie.Kelley@vermont.gov
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PFAS
Just Not Another New Contaminant

} Two sites in NH Contaminated by Air Emissions
◦ Undermines traditional waste site investigation/source water 

protection
◦ Has caused contamination over standard over 64 sq. miles

} PPT in drinking water is measurable in our residents’ blood  
at PPB levels 

} Currently have standards for two out of thousands PFAS
} Short-term exposure is considered a health risk
} Public in NH is demanding “0”
} Other states contemplating standards 1/3-1/5 lower than 

EPA’s recommended concentration



Magnitude of the Issue
• Over 40 million dollars has been allocated for addressing 

PFAS at a couple of sites in NH.  A full state-wide 
assessment is just beginning………

• In the southern region of NH, groundwater/drinking water 
has been contaminated over a 64 square mile area

• Five significant water supply sources in NH contaminated 
over health standards

• Since March 2016 – NH has sampled over 3,000 sources of 
drinking water for PFAS

• 600+ homes on private wells are being provided bottled water 
• Public water systems are being extended to these homes (30+ 

miles of pipe)



• Ambient Groundwater Quality Standard (clean-up and 
enforceable drinking water standard of 70 ppt for 
PFOA/PFOS combined (based on health criteria only)

• Per state law, must initiate rulemaking for MCLs by 1/1/19 
for PFOA, PFOS, PFNA and PFHxS (considers health 
benefits, costs and technical feasibility)

• Per state law, must develop a plan and budget for 
developing surface water quality standards by 1/1/20

• Per state law, has clear authority to regulate air emissions 
to  ensure compliance with water quality standards

• Need to address the widespread use of potentially toxic, 
persistent, bioaccumulative & mobile contaminants

PFAS Regulation in NH



• NH needs criteria to address PFAS

• Following research, policies in other states & 
may seek the assistance of external experts

PFAS Regulation in NH –
Soil Leaching Standards





• NHDES adopted a new standard for 1,4-dioxane (0.32 ppb)
• Lowest standard in the nation
• Like PFAS, 1,4-dioxane is present in many consumer 

products 
• Present in municipal wastewater at 1-2 ppb
• No practical way to remove 1,4-dioxane from wastewater
• NHDES’ new rules allow 1,4-dioxane exceedances at 

permitted groundwater discharge sites
• Must implement source control (industrial 

pretreatment) if effluent has unusually high levels
• Must sample any nearby drinking water sources and 

provide treatment if concentrations exceed standards

Address Groundwater Regulations for PFAS 
Similar to New Regulations for 1,4-Dioxane??



Biosolids and Residuals
• Residuals in unlined lagoons at WWTF are contaminating 

groundwater above NHDES current standard

• Biosolids Land Application
• Limited PFAS groundwater data
• Contamination of shallow groundwater immediately 

downgradient of application sites possible
• A preliminary assessment shows most application sites 

do not have nearby downgradient receptors

• Without regulations, proactive measures can be taken
• WWTF can work with facilities using fluoropolymers
• Leachate
• Test sludge/biosolids/short paper fiber
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Public Water System Sampling in New Hampshire

Combined PFOA & 
PFOS Result

Number of Public Water 
System Sources

Percentage

Greater than 70 ppt 7 1.6%
Greater than 60 ppt 9 2.1%
Greater than 50 ppt 9 2.1%
Greater than 40 ppt 10 2.3%
Greater than 30 ppt 17 4.0%
Greater than 20 ppt 32 7.5%
Greater than 10 ppt 57 13.3%
Greater than 5 ppt 73 17.0%

Number of Sources Tested = 429



Non Public Water System Samples
Site Type # Sampled Number 

of Detects
Combined PFOA 
& PFOS > 70 ppt

Percentage 
Exceeding 70 ppt

Existing Waste Sites (non-
petroleum)

92 79 51 54%

Existing Petroleum Sites

Auto Salvage Yards 4 4 3 75%

Fuel Oil Bulk Storage 1 1 1 100%

Used Motor Oil Sites 1 1 1 100%

Residential Home Heating Oil 
Spills

2 0 0%

Gas Stations 2 2 0 0%

Landfills

Unlined 87 83 40 46%

Lined 10 9 2 17%

Wastewater Discharge to 
Groundwater Sites

47 39 8 17%

Fire Departments 17 12 7 41%





Other PFAS Initiatives in NH
• Non-targeted PFAS analyses
• Leachate assessment
• Laboratory assessments
• Sampling at daycares
• Fire department initiatives
• Re-evaluating registered groundwater discharge 

sites
• Loon eggs
• Fish tissue & shell fish
• Biomonitoring



!""#$%&&'''()!!$(*!(+,-&./)01&#2&3456&545434567#89780*)0*+$(!".

https://www.dhhs.nh.gov/media/pr/2017/10102017-pfc-findings.htm


!"#$%&%'$(&)%*+

!"#$%

! ,-*'-./%01$!&
2$*"34%*.%5.6"&$(7-'&.8-!-+"9"!4
8-$!".2"0-*49"!4.%5.:!;$*%!9"!4-'.<*%4"34$%!



!"#$%&%'$(&)%*+

!"##"$%&#'((#
,-&./.0%!&"12"!0".%3.45".6$("&7*"/(.2&".%3.89-:.$!.0%!&2;"*.7*%(204&<.
45"."33'2"!4.3*%;.*"&$("!4$/'.&"74$0.&=&4";&./!(.6/&4"6/4"*.4*"/4;"!4&.
7'/!4&.0/!.0%!4*$#24".4%."!>$*%!;"!4/'.0%!0"!4*/4$%!&./4./.&$4")?

@33$0".%3.A"&"/*05./!(.:4/!(/*(&.B2$("'$!".C.DE.774 3%*.(*$!F$!+.6/4"*.3%*.
89@-.G.89@:.G.89H-.G.89IJ: G.89I7-

,K5".*"7%*4"(.7*"&"!0".%3.89-:.$!.&%$'.%*.+*%2!(6/4"*.$&.!%4<.#=.$4&"'3<./.
!%4$3$/#'" 0%!($4$%!.3%*.45%&".7"*&%!&.%#'$+/4"(.4%.!%4$3=L).M/&&NO8
*"0%;;"!(&.45/4.45".PQ./!/'=4"& &7"0$3$"(.$!.O8-.M"45%(.RSD.A">).P)P.
/!(.'$&4"(.$!.K/#'".S.&5%2'(.#".45".3%02&.%3.MT8.&$4".$!>"&4$+/4$%!&)?

H%./04$>$4$"&.*".*"&$(2/'&.;/!/+";"!4)

5447&UVV666);/&&)+%>V'$&4&V0%!4/;$!/!4&W$!W
(*$!F$!+W6/4"*X73/&WY7"*W/!(W7%'=3'2%*%/'F='W
&2#&4/!0"&W$!0'2($!+W73%&W/!(W73%/ZW



!"#$%&%'$(&)%*+

!"##$%&'%(&

! ,*$!-$!+./01"*.2031$%!.'"4"'5./0&.&"1.01.67.881 9%*.

1:".&;<.%9.=>?@ A.=>?B A.=>C@.A.=>DEB A.=>D8@

:118&FGG8%*10')31)+%4G,=DG,*$!-$!+H

I01"*G,IBG="*HH0!(H=%'J9';%*%0'-J'HB;#&10!3"&



!"#$%&%'$(&)%*+

!"#$%&'()*+$
! ,-.$&./&$!+.01".234.5"6'01.4(7$&%*8.!/9#"*.%:.;<.==0 :%*.3>?4.6!(.3>?@.6&.6.

+*%/!(A60"*.&06!(6*(.6!(.6&.(*$!B$!+.A60"*.6C0$%!.'"7"')

! 3>4@.6C0$7$0$"&.6*".#"$!+.96!6+"(.#8.&"7"*6'.&"C0$%!&.$!. 01".,-.D"=6*09"!0.%:.
2!7$*%!9"!06'.E6!6+"9"!0.F?::$C".%:.G6&0".E6!6+"9"!0.$&.01".'"6(H.6!(.01".,-.
D"=6*09"!0.%:.5"6'01.F?::$C".%:.D*$!B$!+.G60"*.I/6'$08.$&.01".'"6(H)

! J1"*".$&.!%.A"#&$0").40.=*"&"!0K.01".A6&0"A60"*.6!(.#$%&%'$(& =*%+*69&.167".16(.
'$9$0"(.$!7%'7"9"!0)

! ,-.D"=6*09"!0.%:.5"6'01.16&.&69='"(.=/#'$C.A"''&.A$01$!.=*%L$9$08.0%.&/&="C0"(.
&%/*C"&.%:.3>4@).,-.D"=6*09"!0.%:.2!7$*%!9"!06'.E6!6+"9"!0.?::$C".%:.G6&0".
E6!6+"9"!0.16&.C%%*($!60"(.6!(.%7"*&""!.01".*"&=%!&".0%.3>4@.C%!069$!60$%!.60.6.
:$*".&060$%!.!"6*.6.=/#'$C.A"''.6!(.60.6.:%*9"*.0"L0$'".96!/:6C0/*$!+.='6!0)

! G6&0"A60"*.6C0$7$0$"&M.J1"./&".%:.:$*"N:$+10$!+.:%69.#8.01".,-.4$*=%*0.O%*=%*60$%!.FJ)>).
P*""!.4$*=%*0H.0%.#".6((*"&&"(.$!.01"$*.,-3D2@.($&C16*+".="*9$0.0160.A$''.#".*"$&&/"(.
$!.Q<RS)



!"#$%&%'$(&)%*+

!"#$%&'(

! ,%%&$-./01''&/2 3'1&4$-&/51!671-46*$!+/-%!415$!14$%!/&$4"

! 89:);/#$''$%!/<'"1!/=14"*/>!7*1&4*6-46*"/?-4/%7/:@ABC/D$''/3*%E$("/

($*"-4/&633%*4/4%/F"'3/-%556!$4$"&/4%/63+*1("/1+$!+/(*$!.$!+/

D14"*/1!(/D1&4"D14"*/$!7*1&4*6-46*"/1!(/3*%4"-4/(*$!.$!+/D14"*/

&%6*-"&/#G/-%!&"*E$!+/%3"!/&31-"/1!(/1((*"&&$!+/-%!415$!1!4&H/

3*$%*$4$I$!+/*"+$%!1'/-%''1#%*14$%!/14/4F"/D14"*&F"(/&-1'"J

! ?000/7%15/-%''"-4$%!/7*%5/7$*"7$+F4$!+/%3"*14$%!&)

! <%53%&4$!+/71-$'$4G/177"-4"(/#G/KL</-%!-"*!&/M/4"&4$!+N/*"&$(61'&/

51!1+"5"!4/!"+14$E"'G/177"-4"(/M/#6&$!"&&/!"1*'G/&F64/(%D!)/

O!"P4$5"/&-*""!$!+/E1'6"/%7/B:/33#/133'$"(/4%/%!"/31*4$-6'1*/

*"&$(61')/

F443&QRRDDD)("-)!G)+%ER-F"5$-1'RA@SSTA)

F45'



!"#$%&%'$(&)%*+

!"#$%"&'"(

! ,-$./"(0.12".%!'3.12$!+.4.56!.*"7%*1.$&.1261.12".8"76*19"!1.

*"5"!1'3.6(%71"(.6.(*$!:$!+.;61"*.<=>.%?.@A.771 ?%*.

BC/D) EF??"51$G".(61".HIJIKL@MN)O

D!12%!3.B$'6;&:$0.P"51$%!.=2$"?

QR*"6R.%?.B*"1*"619"!1 6!(.S"&$(R6'&

8$G$&$%! %?.T61"*.UR6'$13

/V.8"71).%?.F!G$*%!9"!16' B*%1"51$%!

! S"7%*1"('3.7'6!!$!+.6.;6&1";61"*.&R*G"3)..P161"&.1261.26G".(%!".

&%.6'*"6(3W.<40./-0.X.TD



!"#$%&%'$(&)%*+

!"#$"%&'

! !"#$#%"&$'( )**'"+","-,"./', *"-./"(0%1202%0-''03345&02%0/-6"02/"70
$("!2$890:%2"!2$-'0&%1*."&0-!(02"&20&%1*."&0-!(0(%0"88'1"!202"&2$!+;)0
! <"&1'2&0-*"0#-.=; 4/"*"0-*"02/*""02$"*&0%803445&;
! >)0#"'%?0"88'1"!20@0*$6"*0&2-!(-*(0%80>A0::2 , 2/"&"0-*"0+%%(02%0+%00
! A)04/%&"0#"2?""!0>A0B0CD0::2 /-6"02%0(%07%*"0?%*=02%0+"20&%1*."&0

*"(1."(E02/"!0(%$!+0F1-*2"*'907%!$2%*$!+;
! G)00C0%*0H0?"*"0%6"*0CD0::2 , /-6"02%0(%0&%1*."0*"(1.2$%!0-!(0%!+%$!+0

7%!$2%*$!+I0-!(0-'&%0#$%&%'$(&07%!$2%*$!+; *"&1'2&08*%702/"0#$%&%'$(&0
7%!$2%*$!+0-*"0.%7$!+0#-.=0!%?; -''02/"&"08-.$'$2$"&0'-!(8$''I0&%0JK50
(%"&0!%20/-6"02%0(".$("0?/-20$&0-::*%:*$-2"08%*0'-!(0-::'$.-2$%!)00

! 0#'12",/2"-'3#2'4"#$#%"&$5 -!(0(%"&!L20&""702%0#"0$!02/"0?%*=&;
4/"*"0?-&0-0&%$'&0!17#"*0?-&0$!0.'"-!M1: .*$2"*$-0(*-82; $20/-&0&$!."0
#""!02-="!0-?-9)



!"#$%&%'$(&)%*+

!"#$"%&'()*+

! !"#$%&'()(*+$, -&.##/ , 0&1$0(20$)#3#)4$("$5(646)(14),,-./01,23&,(%!",
"43'536$%!,%7,'3!(,388,&$6"&,9 &%$':,+*%5!(;36"*:,&5*73<",;36"*),,
="8%*6,&2%5'(,#",85#'$<,&%%!),,>5<<"&&,36,62$&,73<$'$6?@,62"?,$("!6$7$"(,
&%5*<":,+%6,$6,"'$A$!36"(,7*%A,6236,A"63',8'36"* %*,7$!$&2"*B
&588%&"('?,62",A"63',$!(5&6*?,&6%88"(,5&$!+,A$&6,$!,CDEF:,#56,62"?,
23(,*"&$(5",&6$''G,3!(,62"$*,$!(5&6*$3',;3&6";36"*,$&,!%;,+%$!+,62*%5+2,
3!,3<6$436"(,<3*#%!,7$'6"*,#"7%*",($&<23*+",6%,62",HHIJ),

! 7*&*#$(4$)668("2$#3#/+90#/#B 3'',A5!$<$83',3!(,&<2%%',;36"*,
&588'$"&),,KD,886 $&,62",&636",&63!(3*(),,H%*L$!+,%!,'3!(7$''&,3!(,
A$'$63*?,&$6"&),,M%4"*!%*,23&,<"!6*3',<%AA$66"",%4"*&""$!+B #$%&%'$(&,
23&,3,&5#N+*%58,5!("*,6236,"77%*6)

! >636",#$%&%'$(& <%%*($!36%*,&8"!(&,KDO,%7,2$&,6$A",%!,JP->,!%;)



!"#$%&%'$(&)%*+

!"#$%#

! ,-&./0*%0%&"(/&%$'/1'"2!3-0 &.2!(2*(&/4%*/&"5"*2'/
6789/4%*/:$+*2.$%!/.%/+*%-!(;2."*/< 2''/=/>/00#)

! ?@%&"/$!/.@"/@2A2*(%-&/B/&$."/1'"2!3-0 B/
+*%-!(;2."*/0*%."1.$%!/0*%+*2:&/2./8C/DEF/
2002*"!.'G/(%/!%./*"2'$A"/.@2./0*"..G/:-1@/2''/
(%:"&.$13%!'G/;2&.";2."*/2!(/*"&$(-2'&/2*"/
*%-.$!"'G/2#%5"/.@$&/5"*G/'%;/!-:#"*)//8

! 8!2'G&$&/2./.@$&/'"5"'/$&/1@2''"!+$!+H



!"#$%&%'$(&)%*+

!"#$"#%&'
! !"#$%&"'()*"+*,-.$/(0122$#("&+(3450(6"&"7*2*&#(3'"&

! ,-./0-1$%!-'/2344$1
! 5"'(/67/8%443!$1./"!+-+"4"!1&/-8*%&&/8%3!1*./%9"*/&344"*

! 3450(89/%-1,*("&+(:;;1,,*&;*(< -*#(3=5("#(>?(//# $&(6"@(A?BC

! =12"&(=*"'#.(D2/";#-(%E(3450(
! :'&%;/:<2=>/=*-?1/<%@)/A*%?$'"/$!/B3!"

! F*+1;$&7(3450(89/%-1,*-
! AC:2/21"D-*(&E$F/F*%+*-4/D$1E/$!(3&1*.

! 0#"G*.%'+*,(01//%,#

! 835H-(G*@(";#$%&($#*2-
! G%!&$("*/,GH/?%*/(*$!I$!+/D-1"*
! G%!&$("*/*"+3'-1$%!/3!("*/GJ>GH:K

E11F&;LLDDD)"F-)+%9LF?-&L"F-M
-81$%!&M-((*"&&MF?-&



!"#$%&%'$(&)%*+

!"#$"#%&'#(')*+,-./*+#01-2345#
627.5#89:1++.-17.

!" #$%&'()$*+&'($,*)-./)012)3&(4,5)06789):,%);<(&%=),(4&%)(4<*)5%$*>$*?);<(&%
! ",-"*!.'/'.#/0.'$(.-$%!/1 234/(.-./&"-&/#.567 8/'%%6/+%%(7 %!"/'.#/9.(/:*%#'";/<:*"5$&$%!/.''/%0"*/

-9"/:'.5"=7 -*>$!+/-%/?$+@*"/-9.-/%@-)//

! A:-$;$&-$5/?%*/(*.?-/;"-9%(/%@-/?%*/:@#'$5/*"0$"B/#>/-9"/"!(/%?/CDEF)//

7" @=,(,A&)#$BC($,*)3&(4,5)-./)012)06709)5%<:():,%);<(&%=),(4&%)(4<*)5%$*>$*?);<(&%)<*5)
=,B$5=
! 9.0"/(%!"/$!-"*!.'/*"0$"B

! B%*6$!+/B$-9/GAG/%!/?.&-/-*.56$!+/",-"*!.'/0.'$(.-$%!7 GAG/B%@'(/*.-9"*/&""/FHCF/;%0"/.9".(7
IJK/$&/B%*6$!+/-%/$!5'@("/GAG/5%!5"*!&/.!(/%:-$%!&L/&%/@&"*&/5.!/;""-/#%-9/GAG/.!(/IJK/
*"M@$*";"!-&)//K/'%-/%?/-9"/GAG/*"M@$*";"!-&/B$''/#"/%:-$%!.')

! B$''/$!5'@("/N"!O $!/-9$&L/#@-/!%-/K(%!.L/#"5.@&"/!%/*.($%P$&%-%:"/.0.$'.#'"/>"-)//

! Q%%6$!+/.-/'.-"/B$!-"*L/".*'>/&:*$!+/*"'".&"/%?/(*.?-)//R.'$(.-$%!/B$''/#"/./#$+/"??%*-)

6" D&;)%&A,%()',E$*?)=,,*)%&)FGH.)5<(<)IC<B$(J)1 5%P.@-9%*"(/B$-9/GAG7 -$:&/%!/*"0$"B/%?/
(.-./:.56.+"&/?%*/JSKT)//U"+.*('"&&/%?/;"-9%(/@&"(L/$-/$&/"&&"!-$.'/-%/'%%6/.-/*.B/(.-./1
:".6/&9.:"&/&9%@'(/#"/&.;"/.&/-9"/.(("(/&-.!(.*(L/"-5)



!"#$%&%'$(&)%*+

!"#$%""&'"(

)"#*+""&'"(,)"+-./.0-#/*.(1

234546457289

,$+!-./-0%*-0*""-!"#$%&'()1
'"02-&$("-%0-!"#$%&%'$(&)%*+

,2$''-.&$!+-
#$%&%'$(&-
3%4/%&2-%!-
45-6%4"-
+7*("!8

9-:-;!%<-$2-
67&-=>?@-A-
=>?,-72-BCD-
!+E+-
F//#G)))-:-74-
'$H$!+-<$26-
2672)-

mailto:ned.beecher@nebiosolids.org



