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Minor Tribs to West of Hudson ( 1301-0027) Impaired Seg

Waterbody Location Information Revised: 05/30/2008

Water Index No: H-228a thru 237, WOH Drain Basin: Lower Hudson River
Hydro Unit Code: 02020006/030 Str Class: C Middle Hudson River
Waterbody Type: River Reg/County: 4/Albany Co. ( 1)
Waterbody Size: 25.6 Miles Quad Map: TROY SOUTH (K-26-1)
Seg Description: total length of select tribs, from Albany to Green Isl

Water Quality Problem/Issue Information (CAPS indicate MAJOR Use Impacts/Pollutants/Sources)

Use(s) Impacted Severity Problem Documentation
AQUATIC LIFE Impaired Known
RECREATION Impaired Known

Type of Pollutant(s)
Known: UNKNOWN TOXICITY
Suspected: Metals
Possible: - - -

Source(s) of Pollutant(s)
Known: INDUSTRIAL (Al Tech)
Suspected: TOX/CONTAM. SEDIMENT, URBAN/STORM RUNOFF
Possible: - - -

Resolution/Management Information

Issue Resolvability: 1 (Needs Verification/Study (see STATUS))
Verification Status: 4 (Source Identified, Strategy Needed)
Lead Agency/Office: DOW/Reg4 Resolution Potential: Medium
TMDL/303d Status: 3a->1

Further Details

Overview
Aquatic life and recreational uses in the Kromma Kill are considered to be impaired by unspecified toxicity attributed
to industrial sources.

Water Quality Sampling
A biological (macroinvertebrate) assessment of Kromma Kill in Watervliet (at Route 32) was conducted in 1997, 98,
99 and 2002. Sampling results indicated moderately impacted water quality conditions. The fauna was very limited
and dominated by toxic-tolerant midges. Impacts have been attributed to the Al Tech Specialty Steel operation. Runoff
and waste discharges from the two sites - neither of which were in compliance with permits conditions and were under
Consent Orders - were considered the likely sources of contamination. Macroinvertebrate tissue samples showed
elevated levels of copper, nickel and selenium. The plant has now closed but metals and toxicity in stream sediments
remain a concern. (DEC/DOW, BWAM/SBU, June 2005)

Section 303(d) Listing
The Kromma Kill is currently included on the NYS 2008 Section 303(d) List of Impaired Waters. The lake is included
on Part 3a of the List as a Water Requiring Verification of Impairment, however this updated assessment suggests that
the suspected impairments to water quality and uses are verified and it is recommended that this listing for unknown



toxics in the stream be moved to Part 1 of the List, indicating a waterbody with an impairment requiring TMDL
development. (DEC/DOW, BWAM/WQAS, May 2008)

Segment Description
This segment includes the total length of selected/smaller tribs to the West of Hudson from Patroon Creek (-226) in
Albany to Salt Kill (-239) in Green Island. Tribs within this segment, including Kromma Kill (-234), are primarily
Class C with some portions designated as Class C(T). Patroon Creek, and Salt Kill are listed separately. Lower tidal
portions of these tribs are included with the Hudson Main Stem.
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F1#Hixigxmsr#sj#mppmgmx#hmwglevkiw#

#
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#

Syxjepp#mrwtigxmsrw#jspps{#tvsgihyviw#hixempih#mr#xli#ITE#tyfpmgexmsr#irxmxpih>#Mppmgmx#Hmwglevki#Hixigxmsr#

erh#Ipmqmrexmsr>#E#Kymhergi#Qeryep#jsv#Tvskveq#Hizipstqirx#erh#Xiglrmgep#Ewwiwwqirx/#mr#tevxmgypev#

Gletxiv#44#Syxjepp#Vigsrremwwergi#Mrzirxsv}1#Xli#tyvtswi#sj#xli#mrwtigxmsr#mw#xs#ywi#sfwivzexmsrw#ex#
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+QW7#Tivqmx#KT030480336,1#Jyxyvi#tivqmxw#qe}#lezi#hmjjivirx#viuymviqirxw1#Xli#mrwtigxmsr#mxwipj#mw#

kymhih#f}#er#mrwtigxmsr#jsvq#mrgpyhih#mr#xli#ITE#tyfpmgexmsr#erh#ehetxih#wsqi{lex#xs#mrgpyhi#

viuymviqirxw#hizipstih#f}#R]WHIG1##

#

Ievp}#mr#xli#QW7#Tivqmx/#xli#Wxsvq{exiv#Gsepmxmsr#hizipstih#e#wxerhevh#SVM#Mrwtigxmsr#Jsvq?#

sv#ywi#mr#xli#

jmiph#{lir#jmppmrk#syx#xli#jsvq1#Ew#e#qiqfiv#sj#xli#Wxsvq{exiv#Gsepmxmsr/#Zmppeki#wxejj#lezi#eggiww#xs#

xliwi#qexivmepw#erh#xli#rix{svo#sj#Gsepmxmsr#qiqfivw#efwirx#qsvi#jsvqep#xvemrmrk#sttsvxyrmxmiw#ger#

tvszmhi#kymhergi#mr#ls{#xs#tvsgiih#{mxl#xli#mrwtigxmsrw1#Zmppeki#wxejj#epws#lezi#e#gst}#sj#xli#Gsepmxmsr#
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Tvskveq#xef/#wgvspp#xs#QGQ#6#FQT#608#SVM###

lxxt>22{{{1wxsvq{exivepfer}gsyrx}1svk2tvskveqw2#

#

81#Vizmi{#xli#SVM#Jmiph#Wliix#erh#mhirxmj}#qexivmepw#mr#xli#SVM#omx#ywih#xs#gsppigx#hexe#+i|1#tmrk#

tsrk#feppw#erh#wxst#{exgl#xs#qiewyvi#jps{?#jsv#rmxvskir#xiwxmrk/#xiwx#wxvmtw?#ixg1,##

#
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erh#mppmgmx#hmwglevkiw#hiwgvmfi#{lex#xs#psso#jsv#ex#er#syxjepp#erh#ls{#xs#vigsvh#xliwi#

sfwivzexmsrw#sr#xli#jsvq1##

#

;1#Sfxemr#jvsq#xli#Zmppeki#Wxsvq#[exiv#Qerekiqirx#Tvskveq#Gssvhmrexsv#e#qet#sj#qyrmgmtep#

syxjeppw#erh#pmwx#sj#syxjeppw#mrwtigxih1#Vizmi{#evglmzi#sj#syxjepp#mrwtigxmsr#jsvqw#erh#ezempefpi#

tlsxsw/#mj#er}1#+Zirx#ex#}syv#tvihigiwwsv# #

#
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#
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mrwtigxmrk1##

#
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xiwxmrk1##
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451#Sr#jsvq/#vigsvh#mj#mppmgmx#hmwglevki#mw#mrhmgexih1#Mj#sfzmsyw/#xeoi#rsxiw/#xeoi#tmgxyviw1#Psso#
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G1#Xvego#hs{r#xs#mhirxmj}#xli#wsyvgi#sj#mppmgmx#hmwglevkiw#erh#xli#viwtsrwmfpi#tevx}1##

#

# Xli#tvsgihyviw#mrgpyhi>#

###

41#Tvszmwmsrw#jsv#erryep#xvemrmrk#

51#Xvego#hs{r#qixlshw#hiwgvmfih#mr#Gletxiv#46#sj#MHHI#Kymhergi#Qeryep#

61#Hiwgvmtxmsr#sj#ls{#tvskviww#{mxl#xvego#hs{r#{mpp#fi#hsgyqirxih#

71#Xmqi#jveqiw#jsv#mrmxmexmrk#xvego#hs{r#

#

41 Tvszmwmsrw#jsv#erryep#xvemrmrk#

QW72qyrmgmtep#erh#sxlivw#ewwmwxmrk#QW7w#+i|1#Gsepmxmsr/#Wsmp#erh#[exiv/#wi{iv#hmwxvmgx,#

riih#xs#fi#xvemrih#mr#epp#ewtigxw#sj#MHHI#tvskveq#mqtpiqirxexmsr1#Er#syxjepp#mrwtigxmsr#

qe}#xvmkkiv#xvego#hs{r#egxmzmxmiw#erh#xli#tvsgiww#sj#ipmqmrexmrk#xli#hmwglevki#gsyph#

xvmkkiv#pikep#egxmsr1#Mj#xliwi#mrhmzmhyep#wxitw#evi#gevvmih#syx#f}#hmjjivirx#mrhmzmhyepw#erh#

ex#xli#

hmwglevki#{mpp#ks#yrmrxirhih1#Er#egxmzi#jeqmpmevmx}#{mpp#epp#wxitw#liptw#xs#irkeki#epp#

mrzspzih/#mrgviewmrk#xli#glergiw#sj#viqszmrk#xli#hmwglevki1##

Jsv#wqepp#QW7w/#{livi#wxejj#x}tmgepp}#{iev#qypxmtpi#lexw/#tsxirxmepp}#viwtsrwmfpi#jsv#

mrwtigxmsrw/#xvego#hs{r/#erh#ipmqmrexmsr#xli#xvemrmrk#ger#fi#hmvigxih#xs#sri#mrhmzmhyep1#

Jsv#pevkiv#qyrmgmtepmxmiw/#qsvi#wxejj#riih#xs#fi#xvemrih#erh#mrhmzmhyepw#viwtsrwmfpi#jsv#

xli#irxmvi#MHHI#tvskveq#riih#xs#irwyvi#xlex#wxejj#ors{#fsxl#xlimv#mrhmzmhyep#nsfw#erh#

ls{#mx#jmxw#mr#{mxl#epp#ewtigxw#sj#MHHI1##

Jsv#xli#Zmppeki#sj#Qirerhw/#MHHI#viwtsrwmfmpmxmiw#viwmhi#tvmqevmp}#{mxl#sri#sv#x{s#wxejj#

erh#kmzir#xli#wqepp#wm~i#sj#xli#qyrmgmtepmx}#+kiskvetlmg#evie#erh#tstypexmsr,#MHHI#

mwwyiw#evi#uymgop}#mhirxmjmih#erh#gsqqyrmgexih#xs#sxlivw1#Gsrwiuyirxp}/#xli#firijmxw#sj#

xvemrmrk#hmwtivwi#xs#sxlivw#{mxlmr#xli#Zmppeki#vipexmzip}#uymgop}1#Xli#Gsepmxmsr#epws#

tvszmhiw#srksmrk#xvemrmrk#mrjsvqepp}#ex#qsrxlp}#qiixmrkw#sv#mrxirxmsrepp}#f}#wyttsvxmrk#

sxlivw#xs#exxirh#gsyvwiw#ipwi{livi1##Ew#riihih#Gsepmxmsr#qiqfivw#{mpp#hizipst#erh2sv#

tevxmgmtexi#mr#Gsepmxmsr#svkerm~ih#MHHI#xvemrmrk#izirxw1###

Gyvvirxp}/#efwirx#jvii#xvemrmrk#xvemrmrkw/#sv#srpmri#xvemrmrk#hizipstih#f}#R]WHIG/#xlivi#

evi#ji{#ziryiw#jsv#lerhw0sr#MHHI#xvemrmrk#vipizerx#xs#epp#QW72qyrmgmtep#wxejj1#

Gsrwiuyirxp}#tvszmwmsrw#jsv#erryep#xvemrmrk#evi#pmoip}#xs#fi#qix#f}#xli#Gsepmxmsr1##

#

51#Xvego#hs{r#qixlshw#hiwgvmfih#mr#Gletxiv#46#sj#ITE#MHHI#Kymhergi#Qeryep#

#

Gletxiv#46#Xvegomrk#Hmwglevkiw#xs#E#Wsyvgi#mw#e#{ipp#{vmxxir#erh#gpiev#hiwgvmtxmsr#sj#

xvego#hs{r#qixlshw1#Jsv#xlmw#tvsgihyvi/#xli#jmvwx#wxit#mw#xs#vieh#Gletxiv#461##Mx#mw#

exxeglih/#wii#J1#Gletxiv#46#Xvegomrk#Hmwglevkiw#Xs#E#Wsyvgi#+jvsq#ITE#MHHI#Kymhergi#

Qeryep,##

#

Jsyv#mrziwxmkexmsr#qixlshw#evi#hiwgvmfih#mr#Gletxiv#461#Xli}#evi>#Wxsvq#Hvemr#Rix{svo#

Mrziwxmkexmsr?#Hvemreki#Evie#Mrziwxmkexmsr?#Sr0Wmxi#Mrziwxmkexmsr?#erh#Witxmg#W}wxiq#
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Mrziwxmkexmsr1#Sj#xliwi/#kmzir#xlex#xli#Zmppeki#wxsvq#w}wxiq#qettmrk#mw#tevxmepp}#

gsqtpixi#erh#xlivi#evi#rs#witxmg#w}wxiqw/#e#gsqfmrexmsr#sj#Hvemreki#Evie#erh#Sr0Wmxi#

Mrziwxmkexmsrw#xirh#xs#fi#xli#xvego#hs{r#ettvsegl1##

#

Ew#riihih#erh#hitirhmrk#sr#ezempefpi#xvygow/#wxejjmrk/#erh#iuymtqirx#mrziwxmkexmrk#xli#

wxsvq#hvemr#rix{svo#f}#xvegomrk#xli#tviwirgi2efwirgi#sj#tsppyxerxw#ex#zevmsyw#qerlspi#

nyrgxyviw#mw#wyjjmgmirxp}#gsqtpmgexih#xlex#Zmppeki#HT[#gvi{w#qe}#rsx#lezi#xli#viwsyvgiw#

xs#hs#xli#{svo1#Ew#hmvigxih#f}#xli#Zmppeki#sj#Qirerhw#Wxsvq{exiv#Tvskveq#Gssvhmrexsv#

sxlivw#qe}#wxit#mr#xs#lipt/#wygl#ew#Epfer}#Gsyrx}#[exiv#Tyvmjmgexmsr#Hmwxvmgx#ew#tevx#sj#

xlimv#tvi0xviexqirx#tvskveq#sv#xli#Xs{r#sj#Gspsrmi#Hitevxqirx#sj#Tyfpmg#[svow1#Xlmw#mw#

er#izspzmrk#vipexmsrwlmt#mqtpiqirxih#sr#e#gewi0xs0gewi#fewmw1##

#

Sr#wmxi2hvemreki#evie#mrziwxmkexmsrw#x}tmgepp}#mrzspzi#e#wmxi#zmwmx#xs#xli#syxjepp#{livi#er#

mppmgmx#hmwglevki#lew#fiir#sfwivzih#xlir#{epomrk#yt#hvemreki#xs#xli#tswwmfpi#wsyvgi1#

X}tmgepp}/#xli#Wxsvq{exiv#Qerekiqirx#Sjjmgiv#xlir#viegliw#syx#xs#xli#viwmhirx#sv#

fywmriww#s{riv#jsv#lipt#mr#mhirxmj}mrk#xli#hmwglevki#wsyvgi?#qeomrk#evverkiqirxw#ew#

riihih#xs#h}i#xiwx#sv#xs#jyvxliv#mrziwxmkexi#filezmsvw#tswwmfp}#ewwsgmexih#{mxl#xli#

hmwglevki1##

#

Ew#riihih#hmwglevki#weqtpiw#evi#gsppigxih#erh#xiwxih#jsv#zevmsyw#teveqixivw#f}#xli#

Epfer}#Gsyrx}#[exiv#Tyvmjmgexmsr#Hmwxvmgx1#Xlmw#hexe#qe}#lipt#xs#mwspexi#{lmgl#

gsqqivgmep#stivexmsr#mw#ewwsgmexih#{mxl#xli#hmwglevki1#Kmzir#xli#gsqtpi|mx}#sj#wsqi#sj#

xli#fywmriwwiw#fewih#mr#Qirerhw/#xli#[exiv#Tyvmjmgexmsr#Hmwxvmgx#givxmjmih#pef#mw#{ipp#

wymxih#xs#erep}~i#e#zevmix}#sj#teveqixivw#epp#liptjyp#{lir#lsrmrk#mr#sr#xli#wsyvgi#sj#

tsppyxmsr1###

#

Mr#ehhmxmsr#xs#{epomrk#xli#evie/#xli#Zmppeki#ew#e#qiqfiv#sj#xli#Gsepmxmsr#lew#eggiww#xs#

{if#fewih#KMW#ettpmgexmsr#+W{MQ,#{lmgl#mrgpyhiw#qypxmtpi#wxsvq{exiv#vipexih#hexe#

pe}ivw#liptjyp#{lir#erep}~mrk#hvemreki#jps{/#xli#tvs|mqmx}#sj#{exiv#fshmiw/#xli#reqi#

erh#ehhviww#sj#tvstivx}#s{rivw/#erh#psgexmsr#sj#syxjeppw1#Wsqi#sj#xli#Zmppeki#wxsvq#

w}wxiq#mrjvewxvygxyvi#mw#tswxih#sr#xli#{if#qettiv1##

#

Gyvvirxp}#xli#{if#qettiv#mw#e#{svo0mr0tvskviww#sj#izspzmrk#zepyi/#pmoip}#xs#fi#qsvi#

mqtsvxerx#xs#xli#Zmppeki#srgi#xlimv#irxmvi#wxsvq#w}wxiq#mw#qettih#erh#tswxih#sr#xli#

ettpmgexmsr1#Yrxmp#xlir#xli#qettiv#lew#wsqi#zepyi/#fyx#qsvi#x}tmgepp}#{epomrk#xli#

rimklfsvlssh#erh#xepomrk#{mxl#HT[#gvi{#efsyx#wxsvq#w}wxiq#gsrrigxmsrw#tvszmhiw#xli#

rigiwwev}#mrjsvqexmsr#xs#xvego#hs{r#mppmgmx#hmwglevkiw1#Kmzir#xli#wqepp#wm~i#sj#xli#Zmppeki/#

xlmw#qsvi#mrjsvqep#ettvsegl#{svow#{ipp/#tvszmhih#xss#xlex#mrwxmxyxmsrep#ors{pihki#

efsyx#xli#wxsvq#w}wxiq#mrjvewxvygxyvi#mw#eggiwwmfpi#erh#yt#xs#hexi1##

#

#

61#Hiwgvmtxmsr#sj#ls{#tvskviww#{mxl#xvego#hs{r#{mpp#fi#hsgyqirxih#

#

Epp#xvego#hs{r#wxitw#evi#hsgyqirxih#f}#xli#Zmppeki#sj#Qirerhw#Wxsvq{exiv#

Qerekiqirx#Sjjmgiv1#Xliwi#evi#vigsvhih#mr#e#psk#{lmgl#rsxiw#hexi/#egxmsr/#f}#{lsq/#

erh#viwypx1##

#

#
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71#Xmqi#jveqiw#jsv#mrmxmexmrk#xvego#hs{r#

#

Xli#xvego#hs{r#xmqi#jveqi#mw#kirivepp}#fewih#sr#xli#wizivmx}#sj#xli#mwwyi/#xli#mqtegx#sr#

tyfpmg#liepxl/#xli#mqqihmexi#mqtegx#sr#xli#irzmvsrqirx/#erh#xli#ezempefmpmx}#sj#Zmppeki#

wxejj#xs#viwtsrh1##Mr#kirivep/#xvego#hs{r#mw#mqqihmexi#jsv#wermxev}#{ewxi#erh#x}tmgepp}#

xli#Epfer}#Gsyrx}#Hitevxqirx#sj#Liepxl#mw#fvsyklx#mr#xs#hixivqmri#fsxl#xli#wizivmx}#sj#

mwwyi#erh#xvego#hs{r#xli#wsyvgi#ywmrk#xsspw#ezempefpi#xs#xlimv#wxejj1##

Ew#hiwgvmfih#xs#Gsepmxmsr#wxejj/#ywyepp}#Liepxl#Hitevxqirx#wxejj#evi#sr#wmxi#mrziwxmkexmrk#

{mxlmr#4# #6#he}w1#Jvsq#xlivi#viqihmexmsr#qe}#lezi#e#jmrergmep#erkpi/#fyx#ywyepp}#mwwyiw#

evi#viwspzih#{mxlmr#63#he}w#sv#piww1##

Mrxivqmxxirx#mppmgmx#hmwglevki#viuymvi#e#wywxemrih/#hipmfivexi#ettvsegl#erh#xvego#hs{r#mw#

x}tmgepp}#wxvixglih#syx#sziv#qypxmtpi#hexiw/#ew#riihih1##

#

+HVEJX#R]WHIG#QW7#Tivqmx#KT0304;0335/#vipiewih#Sgxsfiv/#5349/#tk1#58,1#Xlmw#qe}#fi#

xli#tviwgvmfih#xmqi#jveqi#erh#mw#mrgpyhih#livi#ew#e#tsxirxmep#wgirevms1##

# Jvsq#Tk1#58#HVEJX#QW7#Tivqmx#

# h1#Xmqi#jveqiw#jsv#mrmxmexmrk#xvego#hs{r>##

# m1#Mrmxmexi#xvego#hs{r#tvsgihyviw#jsv#jps{mrk#syxjeppw#{mxl#sfzmsyw#mppmgmx#

hmwglevkiw#+e#wizivmx}#wgsvi#sj#6#jsv#er}#tl}wmgep#mrhmgexsv#ew#hiwgvmfih#

mr#Wigxmsr#441;#sj#xli#MHHI#Kymhergi,#mqqihmexip}#fyx#rs#pexiv#xler#57#

lsyvw#sj#hmwgsziv}?##

mm1#Mrmxmexi#xvego#hs{r#tvsgihyviw#jsv#sfzmsyw#hmwglevkiw#sj#wermxev}#

{ewxi{exiv#xlex#{syph#ejjigx#fexlmrk#eview#hyvmrk#fexlmrk#wiewsr/#

wlipp#jmwlmrk#eview#sv#tyfpmg#{exiv#mrxeoiw#erh#vitsvx#svepp}#sv#

ipigxvsrmgepp}#xs#xli#Vikmsrep#[exiv#Irkmriiv#erh#psgep#liepxl#

hitevxqirx#{mxlmr#5#lsyvw#sj#hmwgsziv}#sj#xli#hmwglevki?#erh##

mmm1#Mrmxmexi#xvego#hs{r#tvsgihyviw#jsv#epp#sxliv#mppmgmx#hmwglevkiw#rs#pexiv#

xler#8#he}w#sj#hmwgsziv}1##

H1#Tvsgihyviw#xs#ipmqmrexi#hmwglevkiw1#

#

Xli#tvsgihyviw#mrgpyhi>##

#

# 41#Xmqi#jveqiw#jsv#ipmqmrexmsr#

# 51#Tvszmwmsrw#jsv#iwgepexmrk#irjsvgiqirx##

61#Xvegomrk#sj#irjsvgiqirx#iwgepexmsr#gsrwmwxirx#{mxl#xli#Irjsvgiqirx#Viwtsrwi#Tper#

# 71#Tvszmwmsrw#xs#gsrjmvq#erh#zivmj}#xlex#gsvvigxmzi#egxmsr#mw#gsqtpixih1##

# 81#Erryep#izepyexmsr#sj#ipmqmrexmsr#tvsgihyviw#{lmgl#

0mrgpyhiw#xmqi#jveqiw#xs#ipmqmrexi#mppmgmx#hmwglevkiw##

# # 0mhirxmjmiw#ls{#ijjmgmirgmiw#{mxl#ipmqmrexmsr#tvsgihyviw#qe}#fi#mqtvszih1#

#
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41#Xmqi#jveqiw#jsv#ipmqmrexmsr#

Xli#xmqi#jveqi#jsv#ipmqmrexmrk#hmwglevkiw#x}tmgepp}#zevmiw#hitirhmrk#sr#xli#x}ti#sj#vmwo#

ewwsgmexih#{mxl#xli#hmwglevki?#xli#pikep#gpevmx}#sj#ettpmgefpi#irzmvsrqirxep#erh2sv#

tyfpmg#liepxl#pe{w#ex#epp#pizipw#sj#kszivrqirx#+psgep/#gsyrx}/#wxexi/#erh#jihivep,?#xli#

getegmx}#sj#zevmsyw#ekirgmiw#xs#viwtsrh?#erh#xli#getegmx}#sj#Zmppeki#wxejj#xs#kymhi#erh2sv#

ehzsgexi#jsv#e#viwtsrwi1##

E#tsxirxmep#ipmqmrexmsr#xmqi#jveqi#mw#rs{#mrgpyhih#

+HVEJX#R]WHIG#QW7#Tivqmx#KT0304;0335/#vipiewih#Sgxsfiv/#5349,1#Xlmw#qe}#fi#xli#

tviwgvmfih#xmqi#jveqi#erh#mw#mrgpyhih#livi#ew#e#tsxirxmep#wgirevms1##

# Jvsq#Tk1#58059#HVEJX#QW7#Tivqmx#

e1#Xmqi#jveqiw#jsv#ipmqmrexmsr>##

#

m1#Hmwglevkiw#xlex#tswi#e#wmkrmjmgerx#xlviex#xs#lyqer#sv#irzmvsrqirxep#

liexl#wlepp#fi#ipmqmrexih#mqqihmexip}#fyx#rs#pexiv#xler#57#lsyvw?##

mm1#Mrmxmexi#ipmqmrexmsr#tvsgihyviw#jsv#epp#sxliv#mppmgmx#hmwglevkiw#rs#pexiv#

xler#8#he}w#sj#mhirxmjmgexmsr#sj#viwtsrwmfpi#tevx}?#erh##

mmm1#[livi#mhirxmjmgexmsr#sj#e#viwtsrwmfpi#tevx}#sv#{lir#ipmqmrexmsr#sj#er#

mppmgmx#hmwglevki#{mxlmr#93#he}w#sj#mxw#mhirxmjmgexmsr#mw#rsx#tswwmfpi/#

xli#QW7#Stivexsv#wlepp#tvszmhi#ehzergih#{vmxxir#rsxmgi#xs#xli#

Vikmsrep#[exiv#Irkmriiv#{mxlmr#63#he}w#sj#figsqmrk#e{evi#sj#xli#

mppmgmx#hmwglevki1##

#

Mr#kirivep/#xli#Zmppeki#Wxsvq{exiv#Tvskveq#Gssvhmrexsv2Sjjmgiv#viwtsrhw#ew#uymgop}#ew#

tswwmfpi#erh#x}tmgepp}#qeoiw#er#ijjsvx#xs#irkeki#epp#sj#xli#vipizerx#tyfpmg#irxmxmiw#{ls#

qe}#lezi#e#pikep#vspi#xs#tpe}?#sv#viwsyvgiw#xs#iwxefpmwl#xli#wmkrmjmgergi#sj#xli#xlviex?#

erh2sv#xli#xvygow#erh#iuymtqirx#xs#uymgop}#ipmqmrexi#xli#hmwglevki1##

Xli#gsrxegxih#tyfpmg#irxmxmiw#qe}#mrgpyhi#wxejj#jvsq#R]WHIG#Vikmsr#7?#xli#R]WHIG#Wtmpp#

Viwtsrwi#Tvskveq?#mx?#Epfer}#Gsyrx}#Hitevxqirx#sj#Liepxl?#Epfer}#Gsyrx}#[exiv#

Tyvmjmgexmsr#Hmwxvmgx?#erh2sv#xli#Xs{r#sj#Gspsrmi#Hitevxqirx#sj#Tyfpmg#[svow1###

[lmpi#ipmqmrexmsr#tvsgihyviw#ger#fi#mrmxmexih#uymgop}/#ew#mr#iwxefpmwlmrk#xli#

tviwirgi2efwirgi#sj#e#hmwglevki/#xli#ipmqmrexmsr#xmqi#jveqi#qe}#mrzspzi#er}#

gsqfmrexmsr#sj#egxmsr#wxitw#wsqi#qsvi#hmjjmgypx#xs#mqtpiqirx#xler#sxlivw1##

Egxmsrw#{lmgl#viuymvi#vifymphmrk#wxsvq#w}wxiq#mrjvewxvygxyvi/#wermxev}2wxsvq{exiv#gvsww#

gsrrigxmsrw#jsv#i|eqtpi#evi#i|tirwmzi#erh#mx#qe}#xeoi#qsrxlw/#tswwmfp}#}ievw#xs#

ipmqmrexi1#Egxmsrw#{lmgl#hitirh#sr#glerkiw#mr#filezmsv#evi#pmoip}#xs#fi#piww#i|tirwmzi#

erh#iewmiv#xs#viwspzi1###

Jsv#i|eqtpi/#e#fywmriww#sv#viwmhirx#rsxmjmih#xlex#hyqtmrk#omxglir#kviewi#sv#qsxsv#smp#

mrxs#e#gexgl#fewmr#mw#mppikep#lew#stxmsrw#jsv#hyqtmrk#xlmw#{ewxi#ipwi{livi1#Xli}#riih#xs#

fi#xeyklx#xlex#{lex#ywih#xs#fi#e#gsqqsr#tvegxmgi#mw#rs{#mppikep1#Mj#gpievp}#{mxlmr#xli#

nyvmwhmgxmsr#sj#xli#Zmppeki/#xliwi#hmwglevkiw#ger#fi#ipmqmrexih#{mxl#93#he}w1##
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#

51#Tvszmwmsrw#jsv#iwgepexmrk#irjsvgiqirx##

61#Xvegomrk#sj#irjsvgiqirx#iwgepexmsr#gsrwmwxirx#{mxl#xli#Irjsvgiqirx#Viwtsrwi#Tper#

+IVT,#

#

Xli#Zmppeki#Irjsvgiqirx#Viwtsrwi#Tper#i|tpemrw#mr#hixemp#tvszmwmsrw#jsv#iwgepexmrk#

irjsvgiqirx1#Xlmw#mrgpyhiw#e#hiwgvmtxmsr#sj#zevmsyw#{vmxxir#hsgyqirxw#kirivexih#{lir#

mqtpiqirxmrk#xli#tper#erh#{lex#mrjsvqexmsr#riihw#xs#fi#xvegoih#ew#tevx#sj#xli#gewi#

lmwxsv}1###

#

71#Tvszmwmsrw#xs#gsrjmvq#erh#zivmj}#xlex#gsvvigxmzi#egxmsr#mw#gsqtpixih1#

#

Gsvvigxmzi#egxmsrw#evi#zivmjmih#f}#xli#Zmppeki#WQS#fewih#sr#er#sr0wmxi#zmwmx#{mxl#xli#

s{riv#erh2sv#lmw#sv#liv#vitviwirxexmzi1#Xli#Zmppeki#WQS#vizmi{w#xli#pmwx#sj#gsvvigxmzi#

egxmsrw#erh#gsrjmvqw#xlex#epp#lezi#fiir#ehhviwwih#ehiuyexip}1#Tlsxsw#evi#xeoir#ew#

riihih#erh#hexih#xs#lipt#hsgyqirx#gsqtpmergi1##

#

Xli#Zmppeki#WQS#egors{pihkiw#mr#{vmxmrk#erh#f}#wmkrexyvi#xlex#xli#hmwglevki#lew#fiir#

ipmqmrexih#erh#xlex#epp#zmspexmsrw#lezi#fiir#ehhviwwih1#E#hexi#mw#wix#jsv#{lir#xli#

zmspexmsr#{ew#viwspzih/#ywyepp}#ex#xmqi#sj#wmkrexyvi1##

#

81#Erryep#izepyexmsr#sj#ipmqmrexmsr#tvsgihyviw#{lmgl#

0mrgpyhiw#xmqi#jveqiw#xs#ipmqmrexi#mppmgmx#hmwglevkiw##

# # 0mhirxmjmiw#ls{#ijjmgmirgmiw#{mxl#ipmqmrexmsr#tvsgihyviw#qe}#fi##

# # #mqtvszih1#

#

[lir#tvitevmrk#xli#QW7#Tivqmx#Erryep#Vitsvx/#xli#Zmppeki#WQS#vsyxmrip}#vizmi{w#xli#

wxexyw#sj#mppmgmx#hmwglevkiw/#tewx#erh#tviwirx1#Xs#xli#i|xirx#tswwmfpi/#{lir#tvitevmrk#xli#

Erryep#Vitsvx/#mwwyiw#vipexih#xs#irjsvgiqirx#egxmsr#tvsgihyviw#evi#egors{pihkih1#Xlmw#

mw#e#kssh#sttsvxyrmx}#xs#mhirxmj}#wxvirkxlw#erh#{ieoriwwiw#sj#Zmppeki#irjsvgiqirx#

tvsgihyviw#erh#xs#mrmxmexi#Zmppeki#pizip#glerkiw#{mxl#xli#ettvstvmexi#wxejj1##

qiewyvefpi#ksepw#vipexih#xs#xliwi#irjsvgiqirx#tvsgihyviw#jsv#xli#ytgsqmrk#}iev#sv#

x{s#}ievw#ger#fi#liptjyp1##

#

#

#

#

#

#

#

#
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I1#Egvsr}qw#erh#Hijmrmxmsrw#

Jvsq#R]WHIG#QW7#Tivqmx#+KT030480335,#erh#Sxliv#HIG#hsgyqirxw#

EGVSR]QW#

FQT0Fiwx#Qerekiqirx#Tvegxmgi#

MHHI0Mppmgmx#Hmwglevki#Hixigxmsr#erh#Ipmqmrexmsr#

QW70Qyrmgmtep#Witevexih#Wxsvq#Wi{iv#W}wxiq#

TSG0Tsppyxerx#sj#Gsrgivr#

SVM0Syxjepp#Vigsrremwwergi#Mrzirxsv}#

[MT[P0[exivfsh}#Mrzirxsv}#Tvmsvmx}#[exivfsh}#Pmwx#

#

#

HIJMRMXMSRW#

#

Syxjepp0mw#hijmrih#ew#er}#tsmrx#{livi#e#qyrmgmtepp}#s{rih#erh#stivexih#witevexih#wxsvq#wi{iv#w}wxiq#

hmwglevkiw#xs#imxliv#xli#wyvjegi#{exivw#sj#xli#Wxexi#sv#xs#ersxliv#QW71#Syxjeppw#mrgpyhi#hmwglevkiw#jvsq#

tmtiw/#hmxgliw/#w{epiw/#erh#sxliv#tsmrxw#sj#gsrgirxvexih#jps{1#Ls{iziv/#eview#sj#rsr0gsrgirxvexih#

+wliix,#jps{#{lmgl#hvemr#xs#wyvjegi#{exi

syxjeppw#erh#wlsyph#rsx#fi#mhirxmjmih#ew#wygl#sr#xli#w}wxiq#qet1#

Mppmgmx#Hmwglevki0hmwglevkiw#rsx#irxmvip}#gsqtswih#sj#wxsvq{exiv#mrxs#xli#wqepp#QW7/#i|gitx#xlswi#

mhirxmjmih#mr#Tevx#M1#E1#51#I|eqtpiw#sj#mppmgmx#hmwglevkiw#rsx#tivqmxxih#wermxev}#wi{eki/#keveki#hvemr#

ijjpyirx/#erh#{ewxi#qsxsv#smp1#Ls{iziv#er#mppmgmx#hmwglevki#gsyph#fi#er}#sxliv#rsr0tivqmxxih#hmwglevki#

{lmgl#xli#gszivih#irxmx}#sv#Hitevxqirx#lew#hixivqmrih#xs#fi#e#wyfwxerxmep#gsrxvmfyxsv#sj#tsppyxerxw#xs#
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Once an illicit discharge is found, a combination
of methods is used to isolate its specific
source. This chapter describes the four
investigation options that are introduced
below.

Uvqto!Ftckp!Pgvyqtm!Kpxguvkicvkqp!

Field crews strategically inspect manholes
within the storm drain network system to
measure chemical or physical indicators that
can isolate discharges to a specific segment
of the network. Once the pipe segment has
been identified, on-site investigations are
used to find the specific discharge or
improper connection.

Ftckpcig!Ctgc!Kpxguvkicvkqp!

This method relies on an analysis of land use
or other characteristics of the drainage area
that is producing the illicit discharge. The
investigation can be as simple as a
“windshield” survey of the drainage area or
a more complex mapping analysis of the
storm drain network and potential
generating sites. Drainage area investigations
work best when prior indicator monitoring
reveals strong clues as to the likely
generating site producing the discharge.

Qp.ukvg!Kpxguvkicvkqp!

On-site methods are used to trace the source
of an illicit discharge in a pipe segment, and
may involve dye, video or smoke testing
within isolated segments of the storm drain
network.

Ugrvke!U{uvgo!Kpxguvkicvkqp!

Low-density residential watersheds may
require special investigation methods if they
are not served by sanitary sewers and/or

storm water is conveyed in ditches or
swales. The major illicit discharges found in
low-density development are failing septic
systems and illegal dumping. Homeowner
surveys, surface inspections and infrared
photography have all been effectively used
to find failing septic systems in low-density
watersheds.

This method involves progressive sampling
at manholes in the storm drain network to
narrow the discharge to an isolated pipe
segment between two manholes. Field crews
need to make two key decisions when
conducting a storm drain network
investigation—where to start sampling in
the network and what indicators will be used
to determine whether a manhole is
considered clean or dirty.

Yjgtg!vq!Ucorng!kp!vjg!Uvqto!Ftckp!

Pgvyqtm!!

The field crew should decide how to attack
the pipe network that contributes to a
problem outfall. Three options can be used:

% Crews can work progressively up
the trunk from the outfall and test
manholes along the way.

% Crews can split the trunk into
equal segments and test manholes
at strategic junctions in the storm
drain system.

% Crews can work progressively
down from the upper parts of the
storm drain network toward the
problem outfall.
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The decision to move up, split, or move
down the trunk depends on the nature and
land use of the contributing drainage area.
Some guidance for making this decision is
provided in Table 53. Each option requires
different levels of advance preparation.
Moving up the trunk can begin immediately
when an illicit discharge is detected at the
outfall, and only requires a map of the storm
drain system. Splitting the trunk and moving
down the system require a little more
preparation to analyze the storm drain map
to find the critical branches to strategically
sample manholes. Accurate storm drain
maps are needed for all three options. If
good mapping is not available, dye tracing

can help identify manholes, pipes and
junctions, and establish a new map of the
storm drain network.

Qrvkqp!2<!Oqxg!wr!vjg!Vtwpm!
Moving up the trunk of the storm drain
network is effective for illicit discharge
problems in relatively small drainage areas.
Field crews start with the manhole closest to
the outfall, and progressively move up the
network, inspecting manholes until
indicators reveal that the discharge is no
longer present (Figure 50). The goal is to
isolate the discharge between two storm
drain manholes.

Table 53: Methods to Attack the Storm Drain Network

Method Nature of Investigation Drainage System
Advance Prep

Required

Follow the
discharge up

Narrow source of an individual
discharge

Small diameter outfall (< 36”)
Simple drainage network

No

Split into
segments

Narrow source of a discharge
identified at outfall

Large diameter outfall (> 36”),
Complex drainage
Logistical or traffic issues may make
sampling difficult.

Yes

Move down
the storm
drain

Multiple types of pollution, many
suspected problems – possibly
due to old plumbing practices or
number of NPDES permits

Very large drainage area (> one
square mile).

Yes

Figure 50: Example Investigation Following the
Source up the Storm Drain System
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Qrvkqp!3<!Urnkv!vjg!uvqto!ftckp!pgvyqtm!!
When splitting the storm drain network,
field crews select strategic manholes at
junctions in the storm drain network to
isolate discharges. This option is particularly
suited in larger and more complex drainage
areas since it can limit the total number of
manholes to inspect, and it can avoid
locations where access and traffic are
problematic.

The method for splitting the trunk is as
follows:

1. Review a map of the storm drain
network leading to the suspect
outfall.

2. Identify major contributing branches
to the trunk. The trunk is defined as
the largest diameter pipe in the storm
drain network that leads directly to
the outfall. The “branches” are
networks of smaller pipes that
contribute to the trunk.

3. Identify manholes to inspect at the
farthest downstream node of each
contributing branch and one
immediately upstream (Figure 51).

4 Working up the network, investigate
manholes on each contributing
branch and trunk, until the source is
narrowed to a specific section of the
trunk or contributing branch.

5. Once the discharge is narrowed to a
specific section of trunk, select the
appropriate on-site investigation
method to trace the exact source.

6. If narrowed to a contributing branch,
move up or split the branch until a
specific pipe segment is isolated, and
commence the appropriate on-site
investigation to determine the
source.

!

Qrvkqp!4<!Oqxg!fqyp!vjg!uvqto!ftckp!

pgvyqtm!
In this option, crews start by inspecting
manholes at the “headwaters” of the storm
drain network, and progressively move
down pipe. This approach works best in very
large drainage areas that have many
potential continuous and/or intermittent
discharges. The Boston Water and Sewer
Commission has employed the headwater
option to investigate intermittent discharges
in complex drainage areas up to three square
miles (Jewell, 2001). Field crews certify that
each upstream branch of the storm drain
network has no contributing discharges
before moving down pipe to a “junction
manhole” (Figure 52). If discharges are
found, the crew performs dye testing to
pinpoint the discharge. The crew then
confirms that the discharge is removed
before moving farther down the pipe
network. Figure 53 presents a detailed flow
chart that describes this option for analyzing
the storm drain network.
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Legend:

Manhole

Outfall

Storm Drain

Initial Sampling Point

Figure 51: Key initial sampling points along the trunk of the storm drain
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Figure 52: Storm Drain Schematic Identifying “Juncture Manholes” (Source: Jewell, 2001)

Figure 53: A Process for Following Discharges Down the Pipe
(Source: Jewell, 2001)
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F{g!Vguvkpi!vq!Etgcvg!c!Uvqto!Ftckp!

Ocr!

As noted earlier, storm drain network
investigations are extremely difficult to
perform if accurate storm drain maps are not
available. In these situations, field crews
may need to resort to dye testing to
determine the flowpath within the storm
drain network. Fluorescent dye is introduced
into the storm drain network and suspected
manholes are then inspected to trace the path
of flow through the network (U.S. EPA,
1990). Two or three member crews are
needed for dye testing. One person drops the
dye into the trunk while the other(s) looks
for evidence of the dye down pipe.

To conduct the investigation, a point of
interest or down pipe “stopping point” is
identified. Dye is then introduced into
manholes upstream of the stopping point to
determine if they are connected. The process
continues in a systematic manner until an
upstream manhole can no longer be
determined, whereby a branch or trunk of
the system can be defined, updated or
corrected. More information on dye testing
methods is provided in Section 13.3.

!

Ocpjqng!Kpurgevkqp<!Xkuwcn!

Qdugtxcvkqpu!cpf!Kpfkecvqt!Ucornkpi!!

Two primary methods are used to
characterize discharges observed during
manhole inspections—visual observations
and indicator sampling. In both methods,
field crews must first open the manhole to
determine whether an illicit discharge is
present. Manhole inspections require a crew
of two and should be conducted during dry
weather conditions.

Basic field equipment and safety procedures
required for manhole inspections are
outlined in Table 54. In particular, field

crews need to be careful about how they will
safely divert traffic (Figure 54). Other safety
considerations include proper lifting of
manhole covers to reduce the potential for
back injuries, and testing whether any toxic
or flammable fumes exist within the manhole
before the cover is removed. Wayne County,
MI has developed some useful operational
procedures for inspecting manholes, which
are summarized in Table 55.

Table 54: Basic Field Equipment Checklist

% Camera and film
or digital camera

% Storm drain, stream,
and street maps

% Clipboards % Reflective safety vests

% Field sheets % Rubber / latex gloves

% Field vehicle % Sledgehammer

% First aid kit % Spray paint

% Flashlight or
spotlight

% Tape measures

% Gas monitor and
probe

% Traffic cones

% Manhole hook /
crow bar

% Two-way radios

% Mirror
% Waterproof

marker/pen

% Hand held global positioning satellite (GPS)
system receiver (best resolution available within
budget, at least 6’ accuracy)

Figure 54: Traffic cones divert traffic
from manhole inspection area
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Table 55: Field Procedure for Removal of Manhole Covers
(Adapted from: Pomeroy et al., 1996)

Field Procedures:
1. Locate the manhole cover to be removed.
2. Divert road and foot traffic away from the manhole using traffic cones.
3. Use the tip of a crowbar to lift the manhole cover up high enough to insert the gas monitor probe.

Take care to avoid creating a spark that could ignite explosive gases that may have accumulated
under the lid. Follow procedures outlined for the gas monitor to test for accumulated gases.

4. If the gas monitor alarm sounds, close the manhole immediately. Do not attempt to open the manhole
until some time is allowed for gases to dissipate.

5. If the gas monitor indicates the area is clear of hazards, remove the monitor probe and position the
manhole hook under the flange. Remove the crowbar. Pull the lid off with the hook.

6. When testing is completed and the manhole is no longer needed, use the manhole hook to pull the
cover back in place. Make sure the lid is settled in the flange securely.

7. Check the area to ensure that all equipment is removed from the area prior to leaving.

Safety Considerations:
1. Do not lift the manhole cover with your back muscles.
2. Wear steel-toed boots or safety shoes to protect feet from possible crushing injuries that could occur

while handling manhole covers.
3. Do not move manhole covers with hands or fingers.
4. Wear safety vests or reflective clothing so that the field crew will be visible to traffic.
5. Manholes may only be entered by properly trained and equipped personnel and when all OSHA and

local rules are followed.

Xkuwcn!Qdugtxcvkqpu!Fwtkpi!Ocpjqng!

Kpurgevkqp!!
Visual observations are used to observe
conditions in the manhole and look for any
signs of sewage or dry weather flow. Visual
observations work best for obvious illicit
discharges that are not masked by
groundwater or other “clean” discharges, as
shown in Figure 55. Typically, crews
progressively inspect manholes in the storm

drain network to look for contaminated
flows. Key visual observations that are made
during manhole inspections include:

% Presence of flow
% Colors
% Odors
% Floatable materials
% Deposits or stains (intermittent flows)

Figure 55: Manhole observation (left) indicates a sewage discharge.
Source is identified at an adjacent sewer manhole that overflowed into the

storm drain system (right).
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Kpfkecvqt!Ucornkpi!
If dry weather flow is observed in the
manhole, the field crew can collect a sample
by attaching a bucket or bottle to a tape
measure/rope and lowering it into the
manhole (Figure 56). The sample is then
immediately analyzed in the field using
probes or other tests to get fast results as to
whether the flow is clean or dirty. The most
common indicator parameter is ammonia,
although other potential indicators are
described in Chapter 12.

Manhole indicator data is analyzed by
looking for “hits,” which are individual
samples that exceed a benchmark
concentration. In addition, trends in
indicator concentrations are also examined
throughout the storm drain network.

Figure 57 profiles a storm drain network
investigation that used ammonia as the
indicator parameter and a benchmark
concentration of 1.0 mg/L. At both the
outfall and the first manhole up the trunk,
field crews recorded finding “hits” for
ammonia of 2.2 mg/L and 2.3 mg/L,
respectively. Subsequent manhole
inspections further up the network revealed
one manhole with no flow, and a second
with a hit for ammonia (2.4 mg/L). The crew
then tracked the discharge upstream of the
second manhole, and found a third manhole
with a low ammonia reading (0.05 mg/L)
and a fourth with a much higher reading (4.3
mg/L). The crew then redirected its effort to
sample above the fourth manhole with the
4.3 mg/L concentration, only to find another
low reading. Based on this pattern, the crew
concluded the discharge source was located
between these two manholes, as nothing else
could explain this sudden increase in
concentration over this length of pipe.

The results of storm drain network
investigations should be systematically
documented to guide future discharge
investigations, and describe any
infrastructure maintenance problems
encountered. An example of a sample
manhole inspection field log is displayed in
Figure 58.

Figure 56: Techniques to Sample from
the Storm Drain
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Figure 57: Use of Ammonia as a Trace Parameter to Identify an Illicit Discharge
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Figure 58: Boston Water and Sewer Commission Manhole Inspection Log (Source: Jewell, 2001)

!
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Ogvjqfu!vq!kuqncvg!kpvgtokvvgpv!

fkuejctigu!kp!vjg!uvqto!ftckp!pgvyqtm!

Intermittent discharges are often challenging
to trace in the storm drain network, although
four techniques have been used with some
success.

Ucpfdciu!
This technique involves placement of
sandbags or similar barriers within strategic
manholes in the storm drain network to form
a temporary dam that collects any
intermittent flows that may occur. Any flow
collected behind the sandbag is then
assessed using visual observations or by
indicator sampling. Sandbags are lowered on
a rope through the manhole to form a dam
along the bottom of the storm drain, taking
care not to fully block the pipe (in case it
rains before the sandbag is retrieved).
Sandbags are typically installed at junctions
in the network to eliminate contributing
branches from further consideration (Figure
59). If no flow collects behind the sandbag,
the upstream pipe network can be ruled out
as a source of the intermittent discharge.

Sandbags are typically left in place for no
more than 48 hours, and should only be
installed when dry weather is forecast.
Sandbags should not be left in place during a
heavy rainstorm. They may cause a
blockage in the storm drain, or, they may be
washed downstream and lost. The biggest
downside to sandbagging is that it requires
at least two trips to each manhole.
!

Qrvkecn!Dtkijvgpgt!Oqpkvqtkpi!)QDO*!

Vtcru!!
Optical brightener monitoring (OBM) traps,
profiled in Chapter 12, can also be used to
detect intermittent flows at manhole
junctions. When these absorbent pads are
anchored in the pipe to capture dry weather
flows, they can be used to determine the
presence of flow and/or detergents. These
OBM traps are frequently installed by
lowering them into an open-grate drop inlet
or storm drain inlet, as shown in Figure
60.The pads are then retrieved after 48 hours
and are observed under a fluorescent light
(this method is most reliable for undiluted
washwaters).

Figure 59: Example Sandbag Placement (Source: Jewell, 2001)
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!

Cwvqocvke!Ucorngtu!
A few communities have installed
automated samplers at strategic points
within the storm drain network system that
are triggered by small dry weather flows and
collect water quality samples of intermittent
discharges. Automated sampling can be
extremely expensive, and is primarily used
in very complex drainage areas that have
severe intermittent discharge problems.
Automated samplers can pinpoint the
specific date and hours when discharges
occur, and characterize its chemical
composition, which can help crews
fingerprint the generating source.

Qdugtxcvkqp!qh!Fgrqukvu!qt!Uvckpu!
Intermittent discharges often leave deposits
or stains within the storm drain pipe or
manhole after they have passed. Thus, crews
should note whether any deposits or stains
are present in the manhole, even if no dry
weather flow is observed. In some cases, the
origin of the discharge can be surmised by
collecting indicator samples in the water
ponded within the manhole sump. Stains and
deposits, however, are not always a
conclusive way to trace intermittent
discharges in the storm drain network.

The source of some illicit discharges can be
determined through a survey or analysis of
the drainage area of the problem outfall. The
simplest approach is a rapid windshield
survey of the drainage area to find the
potential discharger or generating sites. A
more sophisticated approach relies on an
analysis of available GIS data and permit
databases to identify industrial or other
generating sites. In both cases, drainage area
investigations are only effective if the
discharge observed at an outfall has distinct
or unique characteristics that allow crews to
quickly ascertain the probable operation or
business that is generating it. Often,
discharges with a unique color, smell, or off-
the-chart indicator sample reading may point
to a specific industrial or commercial
source. Drainage area investigations are not
helpful in tracing sewage discharges, since
they are often not always related to specific
land uses or generating sites.

Figure 60: Optical Brightener Placement
in the Storm Drain

(Source: Sargent and Castonguay, 1998)

Tcrkf!Ykpfujkgnf!Uwtxg{!

A rapid drive-by survey works well in small
drainage areas, particularly if field crews are
already familiar with its business operations.
Field crews try to match the characteristics
of the discharge to the most likely type of
generating site, and then inspect all of the
sites of the same type within the drainage
area until the culprit is found. For example,
if fuel is observed at an outfall, crews might
quickly check every business operation in
the catchment that stores or dispenses fuel.
Another example is illustrated in Figure 61
where extremely dense algal growth was
observed in a small stream during the
winter. Field crews were aware of a fertilizer
storage site in the drainage area, and a quick
inspection identified it as the culprit.
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Figure 61: Symptom (left): Extreme algal growth; Diagnosis (right): Cracked
fertilizer storage is the phosphorus source

A third example of the windshield survey
approach is shown in Figure 62, where a
very thick, sudsy and fragrant discharge was
noted at a small outfall. The discharge
appeared to consist of wash water, and the
only commercial laundromat found
upstream was confirmed to be the source.
On-site testing may still be needed to
identify the specific plumbing or connection
generating the discharge.

Fgvckngf!Ftckpcig!Ctgc!Kpxguvkicvkqpu!

In larger or more complex drainage areas,
GIS data can be analyzed to pinpoint the
source of a discharge. If only general land
use data exist, maps can at least highlight
suspected industrial areas. If more detailed
SIC code data are available digitally, the
GIS can be used to pull up specific hotspot

operations or generating sites that could be
potential dischargers. Some of the key
discharge indicators that are associated with
hotspots and specific industries are reviewed
in Appendix K.

On-site investigations are used to pinpoint
the exact source or connection producing a
discharge within the storm drain network. The
three basic approaches are dye, video and
smoke testing. While each approach can
determine the actual source of a discharge,
each needs to be applied under the right
conditions and test limitations (see Table 56).
It should be noted that on-site investigations
are not particularly effective in finding
indirect discharges to the storm drain
network.

Figure 62: The sudsy, fragrant discharge (left) indicates that the laundromat
is the more likely culprit than the florist (right).
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Table 56: Techniques to Locate the Discharge
Technique Best Applications Limitations

Dye Testing

% Discharge limited to a very small drainage
area (<10 properties is ideal)

% Discharge probably caused by a
connection from an individual property

% Commercial or industrial land use

% May be difficult to gain access
to some properties

Video
Testing

% Continuous discharges
% Discharge limited to a single pipe

segment
% Communities who own equipment for

other investigations

% Relatively expensive equipment
% Cannot capture non-flowing

discharges
% Often cannot capture

discharges from pipes
submerged in the storm drain

Smoke Testing

% Cross-connection with the sanitary sewer
% Identifying other underground sources

(e.g., leaking storage techniques) caused
by damage to the storm drain

% Poor notification to public can
cause alarm

% Cannot detect all illicit
discharges

VKR!

The Wayne County Department of the

Environment provides excellent training

materials on on-site investigations, as well

as other illicit discharge techniques. More

information about this training can be

accessed from their website:

Http://www.wcdoe.org/Watershed/Program

s___Srvcs_/IDEP/idep.htm.

!

F{g!Vguvkpi!

Dye testing is an excellent indicator of illicit
connections and is conducted by introducing
non-toxic dye into toilets, sinks, shop drains
and other plumbing fixtures (see Figure 63).
The discovery of dye in the storm drain,
rather than the sanitary sewer, conclusively
determines that the illicit connection exists.

Before commencing dye tests, crews should
review storm drain and sewer maps to
identify lateral sewer connections and how
they can be accessed. In addition, property
owners must be notified to obtain entry
permission. For industrial or commercial
properties, crews should carry a letter to

document their legal authority to gain acc
to the property. If time permits, the letter can
be sent in advance of the dye testing. For
residential properties, communication can be
more challenging. Unlike commercial
properties, crews are not guaranteed access
to homes, and should call ahead to ensure
that the owner will be home on the day of
testing.

ommun

ess

ication with other local agencies is

Figure 63: Dye Testing Plumbing
(NIWPC, 2003)

C
also important since any dye released to the
storm drain could be mistaken for a spill or
pollution episode. To avoid a costly and
embarrassing response to a false alarm,
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crews should contact key spill response
agencies using a “quick fax” that describ
when and where dye testing is occurring
(Tuomari and Thomson, 2002). In additio
crews should carry a list of phone numbers
to call spill response agencies in the event
dye is released to a stream.

es

n,

t least two staff are needed to conduct dye

,

A
tests – one to flush dye down the plumbing
fixtures and one to look for dye in the
downstream manhole(s). In some cases

three staff may be preferred, with two staff
entering the private residence or building for
both safety and liability purposes.

The basic equipment to conduct dye tests is
listed in Table 57 and is not highly
specialized. Often, the key choice is the type
of dye to use for testing. Several options are
profiled in Table 58. In most cases, liquid
dye is used, although solid dye tablets can
also be placed in a mesh bag and lowered
into the manhole on a rope (Figure 64).

Table 57: Key Field Equipment for Dye Testing
(Source: Wayne County, MI, 2000)

Maps, Documents
orm drain maps (sufficient detail to locate manholes)

d)
pollution prevention efforts)

q p le Safely (small manhole often in a lawn)

% Sewer and st
% Site plan and building diagram

n% Letter describing the investigatio
% Identification (e.g., badge or ID car
% Educational materials (to supplement
% List of agencies to contact if the dye discharges to a stream.
% Name of contact at the facility

E ui ment to Find and Lift the Manho

nt (hard hats, eye protection, gloves, safety vests, steel-toed boots, traffic
ipment, protective clothing, gas monitor)

Equipm

% Probe
% Metal detector
% Crow bar
% Safety equipme

control equ

ent for Actual Dye Testing and Communications
% 2-way radio

d lamps or flashlights
% Dye (liquid or “test strips”)
% High powere
% Water hoses
% Camera

Figure 64: Dye in a mesh bag is placed into an upstream manhole (left); Dye observed at
a downstream manhole traces the path of the storm drain (right)
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If a longer pipe network is being tested, and
dye is not expected to appear for several
hours, charcoal packets can be used to detect
the dye (GCHD, 2002). Charcoal packets
can be secured and left in place for a week
or two, and then analyzed for the presence
of dye. Instructions for using charcoal
packets in dye testing can be accessed at the
following website:
http://bayinfo.tamug.tamu.edu/gbeppubs/ms
4.pdf.

The basic drill for dye tests consists of three
simple steps. First, flush or wash dye down
the drain, fixture or manhole. Second, pop
open downgradient sanitary sewer manholes
and check to see if any dye appears. If none
is detected in the sewer manhole after an
hour or so, check downgradient storm drain
manholes or outfalls for the presence of dye.
Although dye testing is fairly straightforward,
some tips to make testing go more smoothly
are offered in Table 59.

Table 58: Dye Testing Options

Product Applications

Dye Tablets

% Compressed powder, useful for releasing dye over time
% Less messy than powder form
% Easy to handle, no mess, quick dissolve
% Flow mapping and tracing in storm and sewer drains
% Plumbing system tracing
% Septic system analysis
% Leak detection

Liquid
Concentrate

% Very concentrated, disperses quickly
% Works well in all volumes of flow
% Recommended when metering of input is required
% Flow mapping and tracing in storm and sewer drains
% Plumbing system tracing
% Septic system analysis
% Leak detection

Dye Strips % Similar to liquid but less messy

Powder

n liquid to reach full potential
s

%

% Can be very messy and must dissolve i
% Recommended for very small applications or for very large application

where liquid is undesirable
Leak detection

Dye Wax for moderate-sized bodies of water
Cakes

% Recommended
% Flow mapping and tracing in storm and sewer drains

Dye Wax
rivers, ponds)

Donuts

% Recommended for large sized bodies of water (lakes,
% Flow mapping and tracing in storm and sewer drains
% Leak detection
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Table 59: Tips for Successful Dye Testing
(Adapted from Tuomari and Thompson, 2002)

Dye Selection
% Green and liquid dyes are the easiest to see.
% Dye test strips can be a good alternative for residential or some commercial applications. (Liquid

can leave a permanent stain).
% Check the sanitary sewer before using dyes to get a “base color.” In some cases, (e.g., a print

shop with a permitted discharge to the sanitary sewer), the sewage may have an existing color that
would mask a dye.

% Choose two dye colors, and alternate between them when testing multiple fixtures.

Selecting Fixtures to Test
% Check the plumbing plan for the site to isolate fixtures that are separately connected.
% For industrial facilities, check most floor drains (these are often misdirected).
% For plumbing fixtures, test a representative fixture (e.g., a bathroom sink).
% Test some locations separately (e.g., washing machines and floor drains), which may be

misdirected.
% If conducting dye investigations on multiple floors, start from the basement and work your way up.
% At all fixtures, make sure to flush with plenty of water to ensure that the dye moves through the

system.

Selecting a Sewer Manhole for Observations
% Pick the closest manhole possible to make observations (typically a sewer lateral).
% If this is not possible, choose the nearest downstream manhole.

Communications Between Crew Members
% The individual conducting the dye testing calls in to the field person to report the color dye used,

and when it is dropped into the system.
The field person then calls back when dy% e is observed in the manhole.

ye testing is halted until

ocating Missing Dye

% If dye is not observed (e.g., after two separate flushes have occurred), d
the dye appears.

L
is not complete until the dye is found. Some reasons for dye not appearing

% ing is actually hooked up to a septic system.

ral pipe.

% The investigation
include:
The build

% The sewer line is clogged.
% There is a leak in the sewer line or late

!

Xkfgq!Vguvkpi!

ideo testing works by guiding a mobile

Video testing is useful when access to
ntial

ct
e

ifferent types of video camera equipment

.

V
video camera through the storm drain pipe
to locate the actual connection producing an
illicit discharge. Video testing shows flows
and leaks within the pipe that may indicate
an illicit discharge, and can show cracks and
other pipe damage that enable sewage or
contaminated water to flow into the storm
drain pipe.

properties is constrained, such as reside
neighborhoods. Video testing can also be
expensive, unless the community already
owns and uses the equipment for sewer
inspections. This technique will not dete
all types of discharges, particularly when th
illicit connection is not flowing at the time
of the video survey.
!
D
are used, depending on the diameter and
condition of the storm sewer being tested
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Field crews should review storm drain map
and preferably visit the site before selecting
the video equipment for the test. A field visit
helps determine the camera size needed to
fit into the pipe, and if the storm drain has
standing water.

s,

addition to standard safety equipment
o

s are

n-
le

% The camera should be capable of
p,

%

y a lamp

!
hen inspecting the storm sewer, the CCTV

e
be

In
required for all manhole inspections, vide
testing requires a Closed-Circuit Television
(CCTV) and supporting items. Many
commercially available camera system
specifically adapted to televise storm
sewers, ranging from large truck or va
mounted systems to much smaller portab
cameras. Cameras can be self-propelled or
towed. Some specifications to look for
include:

radial view for inspection of the to
bottom, and sides of the pipe and for
looking up lateral connections.

The camera should be color.

Knnkekv!Fkuejctig!Fgvgevkqp!cpf!Gnkokpcvkqp<!C!Iwkfcpeg!Ocpwcn!

% Lighting should be supplied b
on the camera that can light the entire
periphery of the pipe.

W
is oriented to keep the lens as close as
possible to the center of the pipe. The
camera can be self-propelled through th
pipe using a tractor or crawler unit or it may
towed through on a skid unit (see Figures 65

and 66). If the storm drain has ponded water,
the camera should be attached to a raft,
which floats through the storm sewer from
one manhole to the next. To see details of
the sewer, the camera and lights should be
able to swivel both horizontally and
vertically. A video record of the inspection
should be made for future reference and
repairs (see Figure 67).

Uoqmg!Vguvkpi!

Smoke testing is another “bottom up”
approach to isolate illicit discharges. It
works by introducing smoke into the storm
drain system and observing where the smoke
surfaces. The use of smoke testing to detect
illicit discharges is a relatively new
application, although many communities
have used it to check for infiltration and
inflow into their sanitary sewer network.
Smoke testing can find improper
connections, or damage to the storm drain

Figure 66: Tractor-mounted
Camera

Figure 65: Camera being towed Figure 67: Review of an Inspection

www.darrscleaning.com

Video
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system (Figure 68). This technique works
best when the discharge is confined to the
upper reaches of the storm drain network,
where pipe diameters are to small for v
testing and gaining access to multiple

ideo

properties renders dye testing infeasible.

be

prior to

ormation (Hurco Technologies,
c., 2003):

%

entering their homes or

%

%

Notifying the public about the date and
purpose of smoke testing before starting is
critical. The smoke used is non-toxic, but
can cause respiratory irritation, which can
a problem for some residents. Residents
should be notified at least two weeks
testing, and should be provided the
following inf
In

% Date testing will occur
% Reason for smoke testing

Precautions they can take to prevent
smoke from
businesses
What they need to do if smoke enters
their home or business, and any health
concerns associated with the smoke
A number residents can call to relay
any particular health concerns (e.g.,
chronic respiratory problems)

Program managers should also notify local
media to get the word out if extensive smoke

sting is planned (e.g., television,

newspaper, and radio). On the actual day of
testing, local fire, police departments and
911 call centers should be notified to handle
any calls from the public (Hurco
Technologies, Inc., 2003).

te

The basic equipment needed for smoke
testing includes manhole safety equipment, a
smoke source, smoke blower, and sewer
plugs. Two smoke sources can be used for
smoke testing. The first is a smoke “bomb,”
or “candle” that burns at a controlled rate
and releases very white smoke visible at
relatively low concentrations (Figure 69).
Smoke bombs are suspended beneath a
blower in a manhole. Candles are available
in 30 second to three minute sizes. Once
opened, smoke bombs should be kept in a
dry location and should be used within one
year.

The second smoke source is liquid smoke,
which is a petroleum-based product that is
injected into the hot exhaust of a blower
where it is heated and vaporized (Figure 70).
The length of smoke production can vary
depending on the length of the pipe being
tested. In general, liquid smoke is not as
consistently visible and does not travel as far
as smoke from bombs (USA Blue Book).

Figure 68: Smoke Testing System
Schematic

Figure 69: Smoke Candles
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me of air

nly
l cage” blowers and direct-

rive propeller blowers. Squirrel cage
an

y
smoke

d

ve
y larger than the drain can

e inserted into the pipe. The beach ball is

are

y one
les

ee
he

two most common situations that indicate an

sheds. Often, these
atersheds lack sanitary sewer service and

s or

r
harges, through

rface breakouts of septic fields or through

Smoke blowers provide a high volu
that forces smoke through the storm drain
pipe. Two types of blowers are commo
used: “squirre
d
blowers are large and may weigh more th
100 pounds, but allow the operator to
generate more controlled smoke output.
Direct-drive propeller blowers are
considerably lighter and more compact,
which allows for easier transport and
positioning.

Three basic steps are involved in smoke
testing. First, the storm drain is sealed off b
plugging storm drain inlets. Next, the
is released and forced by the blower through
the storm drain system. Lastly, the crew
looks for any escape of smoke above-groun
to find potential leaks.

One of three methods can be used to seal off
the storm drain. Sandbags can be lowered
into place with a rope from the street
surface. Alternatively, beach balls that ha
a diameter slightl
b
then placed in a mesh bag with a rope
attached to it so it can be secured and
retrieved. If the beach ball gets stuck in the
pipe, it can simply be punctured, deflated
and removed. Finally, expandable plugs

available, and may be inserted from the
ground surface.

Blowers should be set up next to the open
manhole after the smoke is started. Onl
manhole is tested at a time. If smoke cand
are used, crews simply light the candle,
place it in a bucket, and lower it in the
manhole. The crew then watches to s
where smoke escapes from the pipe. T

illicit discharge are when smoke is seen
rising from internal plumbing fixtures
(typically reported by residents) or from
sewer vents (Figure 71). Sewer vents extend
upward from the sewer lateral to release gas
buildup, and are not supposed to be
connected to the storm drain system.

The techniques for tracing illicit discharges
are different in rural or low-density
residential water
w
storm water is conveyed through ditche
swales, rather than enclosed pipes.
Consequently, many illicit discharges ente
the stream as indirect disc
su

Figure 70: Smoke Blower

Figure 71: Smoke Rising from
Sewer Vent

www.darrscleaning.com
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straight pipe discharges from bypassed
ptic systems.

re

be

watershed
reas. Detailed system inspections are a

vestigation of the

by

condition analysis.

Jqogqypgt!Uwtxg{

se

The two broad techniques used to find
individual septic systems -- on-site
investigations and infrared imagery – a
described in this section.

Qp.Ukvg!Ugrvke!Kpxguvkicvkqpu!

Three kinds of on-site investigations can
performed at individual properties to
determine if the septic system is failing,
including homeowner survey, surface
condition analysis and a detailed system
inspection. The first two investigations are
rapid and relatively simple assessments
typically conducted in targeted
a
much more thorough in
functioning of the septic system that is
conducted by a certified professional.
Detailed system inspections may occur at
time of sale of a property, or be triggered
poor scores on the rapid homeowner survey
or surface
!

!
The homeowner surv

te
future

able 60 highlights some common questions
ire about

ey consists of a brief
in rview with the property owner to
determine the potential for current or
failure of the septic system, and is often
done in conjunction with a surface condition
analysis.

T
to ask in the survey, which inqu
resident behaviors, system performance and
maintenance activity.

Uwthceg!Eqpfkvkqp!Cpcn{uku!!
The surface condition analysis is a rapid site
assessment where field crews look for
obvious indicators that point to current or
potential production of illicit discharges by

e septic system (Figure 72). Some of the
key surface conditions to analyze have been
de r d are
descr

%

r burnt grass near the drain

%

d

%

%

ld crush

ng over the drain

% Cave-ins or exposed system
components

% Visible liquid on the surface of the
ield (e.g., surface breakouts)

Obvious system bypasses (e.g.,

th

sc ibed by Andrews et al., (1997) an
ibed below:

% Foul odors in the yard
Wet, spongy ground; lush plant
growth; o
field
Algal blooms or excessive weed
growth in adjacent ditches, ponds an
streams
Shrubs or trees with root damage
within 10 feet of the system
Cars, boats, or other heavy objects
located over the field that cou
lateral pipes
Storm water f% lowi
field

drain f
%

straight pipe discharges)

Table 60: Septic System Homeowner Survey Questions
(Adapted from Andrews et al., 1997 and Holmes Inspection Services)

% How many people live in the house?1

% What is the septic tank capacity?
2

all?% Do drains in the house empty slowly or not at
% When was the last time the system was inspec
% Does sewage back up into the house throug
% Are there any wet, smelly spots in the yard?
% Is the septic tank efflu

ted or m t
h drain lines?

ent piped so it drains to a road ditch, is it
connected to a farm drain tile?

ain ained?

a storm sewer, a stream, or

1
Water usage ranges from 50 to 100 gallons per day per person. This information can be used to

estimate the wastewater load from the house (Andrews et. al, 1997).
2 The septic tank should be large enough to hold two days’ worth of wastewater (Andrews et. al, 1997).

Knnkekv!Fkuejctig!Fgvgevkqp!cpf!Gnkokpcvkqp<!C!Iwkfcpeg!Ocpwcn! 278!



Ejcrvgt!24<!Vtcemkpi!Fkuejctigu!Vq!c!Uqwteg!

Fgvckngf!U{uvgo!Kpurgevkqp!

The detailed system inspection is a much
more thorough inspection of the
performance and function of the septic
system, and must be completed by a
certified professional. The inspector certifies
the structural integrity of all components of
the system, and checks the depth of solids in
the septic tank to determine if the system
needs to be pumped out. The inspector also
sketches the system, and estimates distance
to groundwater, surface water, and drinking
water sources. An example septic system
inspection form from Massachusetts can be
found at
http://www.state.ma.us/dep/brp/wwm/soilsy
s.htm.

Although not always incorporated into the
inspection, dye testing can sometimes point
to leaks from broken pipes, or direct
discharges through straight pipes that might
be missed during routine inspection. Dye
can be introduced into plumbing fixtures in
the home, and flushed with sufficient
running water. The inspector then watches
the septic field, nearby ditches, watercourses
and manholes for any signs of the dye
(Figure 73). The dye may take several hours
to appear, so crews may want to place
charcoal packets in adjacent waters to
capture dye until they can return later to
retrieve them.

Kphtctgf!Kocigt{!

Infrared imagery is a special type of
photography with gray or color scales that
represent differences in temperature and
emissivity of objects in the image
(www.stocktoninfrared.com), and can be
used to locate sewage discharges. Several
different infrared imagery techniques can be
used to identify illicit discharges. The
following discussion highlights two of these:
aerial infrared thermography13 and color
infrared aerial photography.
!

Kphtctgf!Vjgtoqitcrj{!
Infrared thermography is increasingly being
used to detect illicit discharges and failing
septic systems. The technique uses the

13
Infrared thermography is also being used by communities

such as Mecklenburg County and the City of Charlotte in NC
to detect illicit discharges at outfalls.

Figure 73: Dye surfacing in a septic
field

Figure 72: (a) Wet, spongy ground. Grass may be bright green or burnt due to high nutrient loading.
(b) Straight pipe discharge to nearby stream. (c) Algal bloom in a nearby pond.

(Sources: a- Anish Jantrania; b- Snohomish County, WA c- King County, WA)

a b c
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temperature difference of sewage as a
marker to locate these illicit discharges.
Figure 74 illustrates the thermal difference
between an outfall discharge (with a higher
temperature) and a stream.

The equipment needed to conduct aerial
infrared thermography includes an aircraft
(plane or helicopter); a high-resolution, large
format, infrared camera with appropriate
mount; a GPS unit; and digital recording
equipment. If a plane is used, a higher
resolution camera is required since it must
operate at higher altitudes. Pilots should be
experienced since flights take place at night,
slowly, and at a low altitude. The camera
may be handheld, but a mounted camera will
provide significantly clearer results for a
larger area. The GPS can be combined with
a mobile mapping program and a video
encoder-decoder that encodes and displays
the coordinates, date, and time (Stockton,
2000). The infrared data are analyzed after
the flight by trained analysts to locate
suspected discharges, and field crews then
inspect the ground-truthed sites to confirm
the presence of a failing septic system.

Late fall, winter, and early spring are
typically the best times of year to conduct
these investigations in most regions of the
country. This allows for a bigger difference

between receiving water and discharge
temperatures, and interference from
vegetation is minimized (Stockton, 2004b).
In addition, flights should take place at night
to minimize reflected and direct daylight
solar radiation that may adversely affect the
imagery (Stockton, 2004b).
!

Eqnqt!Kphtctgf!Cgtkcn!Rjqvqitcrj{!

Color infrared aerial photography looks for
changes in plant growth, differences in soil
moisture content, and the presence of
standing water on the ground to primarily
identify failing septic systems (Figure 75).

The Tennessee Valley Authority (TVA) uses
color infrared aerial photography to detect
failing septic systems in reservoir
watersheds. Local health departments
conduct follow-up ground-truthing surveys
to determine if a system is actually failing
(Sagona, 1986). Similar to thermography, it
is recommended that flights take place at
night, during leaf-off conditions, or when
the water table is at a seasonal high (which
is when most failures typically occur (U.S.
EPA, 1999).
!

Source: Mecklenburg County (NC) Water Quality

Figure 75: Dead vegetation and surface effluent
are evidence of a septic system surface failure.

(Source: U.S. EPA, 1999)
Figure 74: Aerial Thermography Showing

Sewage Leak
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Tracing illicit discharges to their source can
be an elusive and complex process, and
precise staffing and budget data are difficult
to estimate. Experience of Phase I NPDES
communities that have done these
investigations in the past can shed some
light on cost estimates. Some details on unit
costs for common illicit discharge
investigations are provided below.

Equvu!hqt!F{g-!Xkfgq-!cpf!Uoqmg!

Vguvkpi!

The cost of smoke, dye, and video testing
can be substantial and staff intensive, and
often depend on investigation specific
factors, such as the complexity of the
drainage network, density and age of
buildings, and complexity of land use.
Wayne County, MI, has estimated the cost
of dye testing at $900 per facility. Video
testing costs range from $1.50 to $2.00 per
foot, although this increases by $1.00 per
foot if pipe cleaning is needed prior to
testing.

Table 61 summarizes the costs of start-up
equipment for basic manhole entry and
inspection, which is needed regardless of
which type of test is performed. Tables 62
through 64 provide specific equipment costs
for dye, video and smoke testing,
respectively.

Table 61: Common Field Equipment Needed for Dye,
Video, and SmokeTesting

Item Cost

1 Digital Camera $200

Clipboards, Pens, Batteries $25

1 Field vehicle $15,000 - $35,000

1 First aid kit $30

1 Spotlight $40

1 Gas monitor and probe $900 - $2,100

1 Hand-held GPS Unit $150

2 Two-way radios $250 - $750

1 Manhole hook $80 - $130

1 Mirror $70 - $130

2 Reflective safety vests $40

Rubber/latex gloves (box of 100) $25

1 Can of Spray Paint $5

4 Traffic Cones $50
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Table 62: Equipment Costs for Dye Testing

Product Water Volume Cost

Dye Strips 1 strip / 500 gallons $75 - $94 per 100 strips

Dye Tablets 0 – 50,000 gallons $40 per 200 tablets

Liquid Concentrate
(Rhodamine WT)

0 – 50,000 gallons
$80 - $90 per gallon
$15 - $20 per pint

Powder 50,000 + gallons $77 per lb

Dye Wax Cakes 20,000 – 50,000 gallons $12 per one 1.25 ounce cake

Dye Wax Donuts 50,000 + gallons $104 - $132 per 42 oz. donut

Price Sources:
Aquatic Eco-Systems http://www.aquaticeco.com/
Cole Parmer http:/www.coleparmer.com
USA Blue Book http:/www.usabluebook.com

Table 63: Equipment Costs for Video Testing
Equipment Cost

GEN-EYE 2
TM

B&W Sewer Camera with VCR & 200’
Push Cable

$5,800

100’ Push Rod and Reel Camera for 2” – 10” Pipes $5,300

200’ Push Rod and Reel Camera for 8” – 24” Pipes $5,800

Custom Saturn III Inspection System
500’ cable for 6-16” Lines

$32,000
($33,000 with 1000 foot
cable)

OUTPOST
% Box with build-out
% Generator
% Washdown system

$6,000
$2,000
$1,000

Video Inspection Trailer
% 7’x10’ trailer & build-out
% Hardware and software package
% Incidentals

$18,500
$15,000
$5,000

Sprinter Chassis Inspection Vehicle
% Van (with build-out for inspecting 6” – 24” pipes)
% Crawler (needed to inspect pipes >24”)
% Software upgrade (optional but helpful for

extensive pipe systems)

$130,000
$18,000
$8,000

Sources: USA Blue Book and Envirotech

Table 64: Equipment Costs for Smoke Testing

Equipment Cost

Smoke Blower $1,000 to $2,000 each

Liquid Smoke $38 to $45 per gallon

Smoke Candles, 30 second (4,000 cubic feet) $27.50 per dozen

Smoke Candles, 60 Second (8,000 cubic feet) $30.50 per dozen

Smoke Candles, 3 Minute (40,000 cubic feet) $60.00 per dozen

Sources: Hurco Tech, 2003 and Cherne Industries, 2003
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!!
Most septic system investigations are
relatively low cost, but factors such as
private property access, notification, and the
total number of sites investigated can
increase costs. Unit costs for the three major
septic system investigations are described
below.

Jqogqypgt!Uwtxg{!cpf!Uwthceg!

Eqpfkvkqp!Cpcn{uku!
Both the homeowner survey and the surface
condition analysis are relatively low cost
investigation techniques. Assuming that a
staff person can investigate one home per
hour, the average cost per inspection is
approximately $25. A substantial cost
savings can be realized by using interns or
volunteers to conduct these simple
investigations.

Fgvckngf!U{uvgo!Kpurgevkqp!
Septic system inspections are more
expensive, but a typical unit cost is about
$250, and may also include an additional
cost of pumping the system, at roughly
$150, if pumping is required to complete the
inspection (Wayne County, 2003). This cost
is typically charged to the homeowner as
part of a home inspection.

Cgtkcn!Kphtctgf!Vjgtoqitcrj{!!
The equipment needed to conduct aerial
infrared thermography is expensive; cameras
alone may range from $250,000 to $500,000
(Stockton, 2004a). However, private
contractors provide this service. In general,
the cost to contract an aerial infrared
thermography investigation depends on the
length of the flight (flights typically follow
streams or rivers); how difficult it will be to
fly the route; the number of heat anomalies
expected to be encountered; the expected
post-flight processing time (typically, four to
five hours of analysis for every hour flown);
and the distance of the site from the plane’s
“home” (Stockton, 2004a). The cost range is
typically $150 to $400 per mile of stream or
river flown, which includes the flight and
post-flight analyses (Stockton, 2004a).

As an alternative, local police departments
may already own an infrared imaging
system that may be used. For instance, the
Arkansas Department of Health used a state
police helicopter with a Forward Looking
Infrared (FLIR) imaging system, GPS, video
equipment, and maps (Eddy, 2000). The
disadvantage to this is that the equipment
may not be available at optimal times to
conduct the investigation. In addition,
infrared imaging equipment used by police
departments may not be sensitive enough to
detect the narrow range of temperature
difference (only a few degrees) often
expected for sewage flows (Stockton,
2004a).
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