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EXECUTIVE SUMMARY

Thls environmental assessment quantifies the water quality-related beneﬁts for Transportation
* Equipment Cleaning (TEC) facilities based on site-speciﬁc analyses of curr:entconditions and the
conditions that would be achieved by process changes under"‘proposed BAT (Best Available
' Technology) and PSES (Pretreatment Standards for Existing Sources) controls, The U.S.
Environmental Protectxon Agency (EPA) estxmated instream pollutant concentratlons for 157 pnonty
and nonconventxonal pollutants from three subcategones (barge-chemical and petroleum rail- -
chemical, and truck-chermcal) of dlrect and indirect discharges using stream dilution modeling. The |
A,potentlal 1mpacts and benefits to aquattc life are pro;ected by comparxng the. modeled instream . -
A pollutant concentrations to pubhshed EPA aquatic life criteria gurdance or to toxic eﬁ‘ect levels.
.’ Potential adverse human health effects and benefits are pro;ected by (1) comparing estrmated ‘
| mstream concentratlons to health—based water quality toxic effect levels or criteria; and (2) estxmatmg .
the potentlal reductlon of carcmogemc nsk and noncarcmogemc hazard (systermc) from consuming
contaminated ﬁsh or drinking water. Upper-bound mdmdual cancer risks,. populatlon risks, and .
‘systemic hazards are estlmated usmg modeled instream pollutant concentratlons and standard EPA'
assumptlons Modeled pollutant concentratlons in fish and drinking water are used to estimate cancer ,
. risk and systemic hazards among the general populatxon sport anglers and their farmhes and
subsistence anglers and their families. EPA used the ﬁndmgs from the analyses of reduced occurrence
of mstream pollutant concentratxons in excess of both aquatlc hfe and human health cntena or toxic -
effect levels to assess 1mprovements in recreational ﬁshmg habitats that are impacted by TEC
| 7 wastewater dxscharges (ecological benefits). These 1mproVements in aquatic habitats are ‘then
expected to xmprove the quality and value of recreatronal ﬁslnng opportumtles and nonuse (1ntrm51c)

values of the receiving streams.

Potential inhibition of operations.at publicly owned treatment works (POTW) and sewage
sludge contamination (thereby lirniting'i'ts use for land application) are also evaluated based on current
_and proposed pretreatment levels Inlubmon of POTW operatlons is estxmated by comparing

modeled POTW influent concentrations to available mlubmon levels; contammatlon of sewage sludge

¢

ix




is estimated by comparing projected pollutant concentrations in sewage sludge to available EPA
. regulatory standards. Economic productxvrty beneﬁts are estlmated on the basis of the mcremental “
quantxty of sludge that, asa result of reduced pollutant discharges to POTWs meets criteria for the '

generally less expensive disposal method, namely land application and surface disposal.

In addltiort, the potential fate and toxicity of pollutants of concern associated with TEC
wastewater are evaluated based on known characteristics of each chemical. Recent literature and
- studies are also reviewed and State and Reglonal environmental agenctes are contacted for evxdence
of documented envxronmental rmpacts on aquatlc life, human health, POTW operatlons and on the

quality of recexvmg water.

These analyses are performed for discharges from representatrve sample sets of 6 direct barge—
- chemical and petroleum fac111t1es 1 indirect barge-cherrucal and petroleum facility, 12 indirect rail-
chemical facnlmes and 40 indirect truck-chemxcal facxlmes Results are extrapolated to the national
level based on the statistical methodology used. for estlmated costs, loads and economic impacts.
‘This report provides the results of these analyses organized by the type of discharge (direct and

‘ mdxrect) and type of facxhty (barge-chemlcal and petroleum rall-chemlcal and truck-chenucal)

j Comparison of Instream Concentratlons wnth Amblent Water Ouahg Crlterl
‘{AWQC}/Imgacts at POTWs

Dix;ect Qiseharges “

(a) Barge—Chemlcal and Petroleum (Sample Set)

The water quality modelmg results for 6 drrect barge-chermcal and petroleum facilities

discharging 60 pollutants to 6 _receiving streams indicate that at current and proposed BAT
discharge levels, instream concentrations are not projected to exceed aquatic life criteria (acute or
chronic) or toxxc eﬁ’ect levels. Addmonally, at current discharge levels, instream concentratlons of
‘2 pollutants (usmg a target nisk of 106( 1E-6) for carcmogens) are prOJected to exceed human health

cntena or toxic effect levels (developed for consumptxon of water and organisms) in 33 percent (2




of the total 6) of the recexvmg streams. Excursxons of human health cntena or toxic effect levels -

(developed for organisms consumptlon only) are prOJected in 1 of the 6 receiving streams due to the
dlscharge of the 2 pollutants The proposed BAT regulatory optxon will reduce human health

criteria or toxic effect levels (developed for consumption of water and orgamsms) excursrons to. 1 -

réceiving stream and ehmmate excursxons of human health criteria or toxic effect levels (developed '

~for organisms consumptlon only) Under the proposed BAT regulatory option, pollutant loadmgs _

are reduced 95 percent

(b) . Barge-Chemical and Petroleum Facxlxtles (Natlonal Extrapolation)
Modelmg results of the sample set are extrapolated to 14 barge-chermcal and petroleum
facilities dxschargmg 60 pollutants to 14 rece:vmg streams. ' Extrapolated i instream concentratlons of

2 pollutants are projected to exceed human health crlterra or, toxxc effect levels (developed for

water and organisms consumptron) in 43 percent (6 of the total 14) of the recewmg streams at

current dxscharge levels. The proposed regulanon wxll reduce excursxons of human health criteria

or toxic effect levels (developed for water and organisms consumptlon) to 2 pollutants in3 recervmg‘
streams. A total of 9 excursions in 6 recelvmg streams at current conditions will be reduced to 6

excursnons in3 recelvmg streams at proposed BAT dxscharge levels. The 6 excursrons of human

health _criteria or toxic effect levels (developed for orgamsms consumptxon only) in 3 receiving

streams will be ehrmnated at proposed BAT dlscharge levels, |

Indirect Dischargers o L
(a) Barge-Chemical and Petroleum Facilities (Sample Set)
The 1 indirect barge-chermcal and petroleurn facility is not being proposed for pretreatment ’

standards EPA did, however evaluate the eﬁ‘ects of the famllty s discharge on a POTW and its

r ecelvmg stream

»

Water quality modelmg results for the 1 mdlrect barge—chermcal and petroleum facility that
dlscharges 60 pollutants to 1 POTW thh an outfall on 1 recelvmg stream indicate. that at both
current and proposed pretreatment dnscharge levels no instream pollutant concentrattons are
expected to‘exceed aquatic hfe criteria (acute or chronic) or toxm effect levels. Addxtxonally, at

x1i




current and progosed Qretreatmen dtscharge levels, the mstream concentrations (usmg a target

- sk of 10° (1E-6) for carcmogens) are not projected to exceed human health eriteria or toxic effect

levels (developed for consumpt:on of water and organisms/organisms consumption only). Pollutant

loadmgs are reduced 54 percent

In addltlon, the potentral 1mpact of the 1 barge-chemlcal and petroleum facility i is evaluated
in terms of mhlbmon of POTW operatlon and contarmnatlon of sludge No inhibition or sludge

~ contamination problems are prolected at the 1 POTW recetvmg wastewater.

Since no excursions of ambient water quahty criteria (AWQC) or impacts at POTWs are

- projected, results are not extrapolated to the nattonal level.

(b)  Rail-Chemical Facilities (Sample Set)
The potenttal eﬂ’ects of POTW wastewater dlscharges on receiving stream water quality are
also evaluated at current and progosed gretreatmen dtscharge levels fora representative sample

.set of 12 mdrrect rail-chemical facrlmes that dlscharge 103 pollutants to 11 POTWs with outfalls on
“11 receiving streams Modeling results indicate that at both current and proposed pretreatment
discharge levels instream concentrations of 3 pollutants and 1 pollutant, respectively, (using a target
risk of 10 (1E-6) for carcinogens ) are projected to exceed human health criteria or toxic effect
levels (developed for organisms consumptlon only) in 45 percent (5 of the total 11) of the receiving °
‘hstreams for 1 pollutant Excursxons of human health crrtena or toxic effect levels (developed for
" organisms consumptlon only) are pro;ected in 18 percent (2 of the total 11) of the receiving streams
for 1 pollutant. The proposed pretreatmen regulatory optton wrll eliminate these excursions.
t Instream concentratlons of 4 pollutants are also projected to exceed chromc aquatic life criteria or
toxic effect levels in 18 percent (2 of the total 11) of the receiving streams at current discharge
levels. Proposed pretreatment drscharge levels reduce pro;ected excursions to 3 pollutants in 1 of
the 11 receiving streams. The 1 excursron of acute aguatrc lrfe crltena or toxic effect levels is
eliminated by the proposed pretreatmen regulatory option. Pollutant loadings are reduced 42

percent




In addition, the potentlal impact of the 12 rarl-chermcal facilities, whlch dlscharge to 11
;POTWs are evaluated in terms of mlubmon of POTW operation and contammatlon of sludge. At
current dlscharge levels, mhlbmon from 4 pollutants are pro_lected at 55 percent (6 of the total 11)
of the POTWs recexvmg wastewater dxscharges ‘The prop_osed pretreatment regulatory optxon
reduces inhibition” problems to 4 POTWs. No sludge problems are pro;ected at the 11 POTWs

'recexvmg wastewater dlscharges

©(c) Rall-Chemlcal Faclhtles (Natlonal Extrapolatnon)
Modelmg results of the sample set are extrapolated to 38 rail-chemical facﬂmes dxschargmg
. 103 pollutants to 37 POTWs with outfalls on 37 recelvmg streams. Extrapolated mstream pollutant

- concentratlons are pro;ected to exceed human health criteria or toxic effect levels (developed for

water- and orgamsms consumption) in43 percent (16 of the total 37) of the receiving streams at both
current and proposed gretreatmen dnscharge levels ‘A total of 32 excursmns due to the dlscharge .
of 3 pollutants will be reduced to 16 excursnons due to the discharge of 1 pollutant. Addxtlonally, the . '
8 excursions of human health criteria or toxic effect levels (developed for orgamsms consumption

only) prOJected in8 recexvmg streams will be- ehmmated by the progosed pretreatmen regulatory :

" option.

Extrapolated mstream pollutant concentratlons are also pro;ected to exceed chromc aguatic
life crlterla or toxic effect levels in22 percent (8 of the total 37) of the receiving streams at current
discharge levels. A total of 4 pollutants at current dlscharge levels are projected to exceed i 1nstream

criteria or toxxc effect levels. Proposed pretreatment dxscharge levels will reduce projected h

excursnons to 3 pollutants in 16 percent (6 of the total 37) of the recexvmg streams. A total of 26
excursmns at current condmons will be reduced to 17 excursxons as a result of the proposed

gretreatmen ‘regulatory optlon The 6 excursxons of acute aguatlc life criteria or toxic effect
levels prolected iné6 recexvmg streams w1ll be eliminated by the proposed gretreatmen regulatory.

optlon

In addmon, extrapolated inhibition problems are projected at 57. percent (21 of the 37) of the

vPOTWs receiving wastewater dlscharges at current dlscharge levels Proposed pretreatment
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~ discharge levels will reduce projected problems to 35 percent (13 of the 37) of the POTWs. A total

of 42 mlubxtlon problerns at current conditions will be reduced to 34 inhibition problems as a result

of the groposed pretreatment.

(d)  Truck-Chemical F acilitles (Sample Set) |
: Additionally, the potential effects of POTW wastewater discharges of 80 pollutants on .

_ receiving stream water quality are evaluated at current and progosed pretreatm ent discharge levels

fora representatlve sample set of 40 truck-chermcal facﬂmes wluch discharge to 35 POTWs w1th

outfalls on 35 receiving streams.

Instream concentratlons of 1 pollutant (using a target nsk of 10°¢ (1E—6) for carcinogens) are

| prolected to exceed human health cntena or toxxc eﬂ‘ect levels (developed for water and orgamsms

‘ consumptlon/orgamsms consumpnon only) in6 ‘percent 2 of the total 35) of the receiving streams

~at current dxscharge levels. The groposed p_retreatmen regulatory optlon eliminates excursxons

of human health criteria.

Instream pollutant concentratxons are also projected to exceed chromc aguatxc hfe crlterla

. or toxic eﬁ"ect levels in 23 percent (8 of the total 35) of the recelvmg streams at current discharge |
g levels. A total of 1 pollutant at current dnscharge levels is pro;ected to exceed mstream cntena or

f toxxc effect levels Proposed gretreatmeg dlscharge levels reduce projected excursions to 1
pollutant in17 percent (6 of the total 35) of the recexvmg streams No excursxons of acute aguatl
 life_criteria or toxic eﬁ'ect levels are prOJected Under the proposed pretreatment regulatory

: optron pollutant loadings are reduced 80 percent.

In addmon, the potential 1mpact of the 40 truck—chemxcal facilities are evaluated in terms of

. inhibition of POTW operation and contamrnauon of sludge No mhlbmon or sludge contamination

problems are pro_]ected at the 35 POTWs recelvmg wastewater dlscharges Smce no 1mpacts at

"POTW:s are pro_;ected results are not extrapolated to the natxonal level.
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(e) Truck-Chemical Faci‘lities (National Extrapolation)
Modelmg results of the sample set are- extrapolated to 288 truck-chenucal facilities .

dlschargmg 80 pollutants to 264 POTWs located on 264 recelvmg streams. Extrapolated mstream ’

pollutant concentratlons of 1 pollutant are pro;ected to exceed human health criteria or toxic effect
levels (developed for water and orgamsms consumptnon/orgamsms consumptron only) in 5 percent

| (14 of the total 264) of the receiving streams at current discharge levels Excursxons of human

health criteria are elmunated at the groposed gretreatmen regulatory optlon

Extrapolated mstream concentratrons of 1 pollutant are also pro;ected to eXceed chromc ‘
‘aquatic life criteria or toxrc eﬁ’ect levels in 19 percent (49 of the total 264) of the rece1v1ng streams
at current discharge levels Proposed pretreatment discharge levels reduce excur51ons tol
| pollutant in 14 percent (37 of the total 264) of” the receiving streams. A total of 49 excursrons in49

_ recexvmg streams at current condmons will be reduced to 37 excursions in 37 recervmg streams at

the proposed pretreatmen regulatory option.
'Human Health Risks and Benefits

. The excess annual cancer cases at current discharge levels and therefore at Qroposed BAT

and proposed pretreatmen dxscharge levels are pro;ected to be far less than O 5 for all populations

~ evaluated from the ingestion of contarrunated ﬁsh and drmkmg water for both drrect and indirect TEC |
| (barge-chermcal and petroleum, rall-chemlcal and truck-chermcal) wastewater dlscharges A
monetary value of this benefit to. soc:ety is, therefore, not pro;ected The risk to develop systemic -
toxlcant effects are pro;ected from fish consumption for only indirect truck-chemical dxscharges For :
truck-chemxcal dlscharges (sample set), the risk to develop systemic eﬁ’ects are prOJected to result
from the dlscharge of 1 pollutant to 7 recelvmg streams at gmn_t dlscharge levels and from the .
dlscharge of 1 pollutant to 3 Teceiving streams at: proposed pretreatment dlscharge levels An

estimated populatron of 4,284 subsistence anglers and thelr farmhes are pro;ected to be affected at

current discharge levels. The affected populatlon is reduced to 687 at moposed pretreatment )
levels. Reésults are extrapolated to the national level; an estimated populatlon of 14 173 subsistence

anglers and thexr fanuhes are prolected to be aﬁ'ected from the discharge of 1 pollutant to 39 recexvmg _

Cxv . o l




streams at current discharge levels. The affected population is reduced to 3 ,492 (16 receiving
- streams) as a result of the proposed pretreatment regulatory option. Monetary values for the

reduction of systemic toxic effects cannot currently be estimated.

" Ecological Benefits

Ce
! .

Potential ecological benefits of the proposed regulation, based on improuements in
recreational ﬁshmg habitats, are projected for only direct barge-chetmcal and petroleum wastewater
discharges and indirect truck-chenucal wastewater dlscharges because the proposed regulation is not
projected to completely eliminate mstream concentrations in excess of aquatrc life and human health
: ambxent water qualrty criteria (AWQC) in any stream recervmg wastewater discharges from mdtrect

“ barge-chemical and petroleum, and indirect rarl-chemlcal facrlmes For the direct barge-chermcal and
petroleurn sample set, concentrations in excess of AWQC are projected to be ehmmated atl recervmgl
stream as a result of the proposed BAT regulatory option. ‘The monetary value of 1mproved
recreational fishing opportumty is estimated by first calculatmg the baselme value of the receiving
stream using a value per person day of recreatxonal ﬁshmg, and the number of person-days ﬁshed on
the receiving stream. The value of i 1mprovmg water quality in thxs fishery, based on the increase in
value to anglers of achieving contaminant-free ﬁshmg, is then calculated. The resultrng estimate of
the increase in value of recreational fishing to anglers on the improved rece1v1ng stream is $54,400
to $194,000 (1994 dollars). Based on extrapolated data to the national level the proposed regulation
xs pro_;ected to completely ehmmate instream concentratlons in excess of AWQC at 3 receiving
streams. The resulting estimate of the increase in value of recreattonal ﬁshmg to anglers ranges from
‘$157 000 to $562 000 (1994 dollars) In addmon EPA conservatrvely estimates that the nonuse
(mtrmsrc) beneﬁts compose one-half of the recreattonal ﬁshmg benefits. The resultmg estimate of the
nonuse value on the improved recewmg stream is $27,200 to $97,000 (1994 dollars). Based on |

extrapolated data to the national level the resultmg increase in nonuse value ranges from $78 500 to
$281 ,000 (1994 dollars)

For the mdtrect truck-chermcal sample set, concentratxons in excess of AWQC are prOJected |

to be eliminated at 2 recexvmg streams as a result of the progosed pretreatmen regulatory option.
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“ The monetary value of" unproved recreatlonal ﬁshtng opportumty is esttmated by first calculatmg the
: basehne value of the recelvmg stream usmg a value per person day of recreational fishing, and the
number of person-days fished on the recervmg stream. The value of i 1mprov1ng water quahty in thls
fishery, based on the increase in value to anglers of achtevmg contarmnant-free ﬁshmg, is then
: calculated The resulting estimate of the i increase in value of recreational fishing to anglers on the
nnproved recervmg streams-is $248 000 to $886,000 (1594 dollars) Based on extrapolated data to
the national level the proposed regulation -is prOJected to completely .eliminate mstream
concentrations-in excess of AWQC at 12 recemng streams The resulting estrmate of the i mcrease o
in value of recreattonal ﬁshmg to anglers ranges from $1,494,000 to $5,334,000 ( 1994 dollars) In
N raddmon, the estimate of the nonuse value (intrinsic) on the 1mproved receiving streams is $124,000
- to $443 000 (1994 dollars). Based on extrapolated data to the. natlonal level the resultlng mcrease -
in nonuse value ranges from $747,000 to $2 667,000 (1994 dollars) '

There are a number of addltlonal use and nonuse beneﬁts assoc1ated thh the proposed '
standards that could not be monetlzed The monetized recreatronal benefits were estxmated only for
L ﬁshmg by recreational anglers, although there are other categones of recreational and other use
' benefits that could not be monetized. - An example of these additional benefits includes enhanced
water-dependent recreation other than fishing. There are also nonmonetlzed benefits that are nonuse
- values, such as beneﬁts to wrldllfe threatened or endangered specres and biodiversity beneﬁts
- Rather than attempt the dlfﬁcult ‘task of enumeratrng, quantlfymg, -and monetrzmg these nonuse.
benefits, EPA calculated nonuse benefits as 50 percent of the use value for recreatlonal ﬁshmg This
value of 50 percent is a reasonable approxnnatlon of the total n nonuse value for a populatlon compared
to the total use value for that populatton ThlS approxrmatlon should be applied to the total use value
, for the affected population; in this case, all of the dlrect uses of the affected reaches (iricluding ﬁshmg,
hiking, and boatmg) However smce this approxxmatlon was. only apphed to recreational, ﬁshmg
beneﬁts for-recreational anglers it does not take i 1nto account nonuse values for non—anglers or for
the uses other than ﬁshmg by anglers Therefore EPA has estimated only a portlon of the nonuse

- beneﬁts for the proposed standards
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Economic Productivity Benefits .

Potential economic productivity benefits, based on reduced sewage sludge contamination and

sewage sludge disposal costs, are evaluated at POTWs receiviﬁg the wastewater discharges from
indirect TEC facilities. Because no sludgo contamination problems are projected at the 1 POTW
- receiving wastewater from 1 barge-chemxcal and petroleum facxhty, at the 11 POTWs receiving
wastewater from 12 rail-chemical facxlmes or at the 35 POTWs receiving wastewater from 40 truck-
chemical facilities, no economic productmty benefits are projected as a result of the proposed

regulation.

Pollutant Fate and Toxicity

Barge—Chémical and Petroleum Facilities i
EPA identified 67 pollutants of concern (priority, nonconventional, and conventional) in
wastestreams from barge-chemical and petroleum facilities. These pollutants are evaluated to assess

their potential fate and toxicity based on known characteristics of each chemical.

| Most of the 67 pollutants have at least one known toxic effect. Based on available physical-
* chemical properties and aquatic life and human health toxicity data for these pollutants, 20 exhibit
moderate to high toxicity to aquatic life; 10 are classified os known or probable human carcinogens;
33 are human systemic‘toxicants; 23 have drinking water values; and 25 are désigﬂated‘ by EPA as
priority pollutants. Interms of projected partitioning, 27 of the evaluated pollutants are moderately
to highly volatile (potentially causing risk to exposed populations via inhalation); 29 have a moderate
to high potential to bioaccumulate in aquatic biota (potentially accumulatihg in the food chain and
causing increased risk to higher trophic level orgénisms and to exp.osed human populations via
consumption of fish and shellfish); 24 are moderately to highly adsorptive to solids; and 8 are resistant

to or slowly biodegraded.




Rail-Chemical Facilities | |
In addmon EPA 1dent1ﬁed 106 pollutants of concern (priority, nonconventlonal and }‘ _
conventlonal) in wastestreams from rail-chemical facxhtles These pollutants are. also evaluated to

assess their potential fate and toxicity, based on known charactenstlcs of each chemlcal

- Most of the 106 pollutants have at least one known toxm effect. Based on available physrcal-
.'chermcal propertres and aquatlc life and human health toxicity data for these pollutants 55 exhibit
moderate to hlgh tox1c1ty to aquatrc hfe 62 are human systemic toxrcants 28 are classified as known
or probable carcmogens 22 have dnnkmg water values -and 23 have been de31gnated by EPA as |
ﬂprronty pollutants In terms of pro;ected envxronmental partmomng -among media, 22 of the
evaluated pollutants are moderately to highly volatlle 64 have a moderate to high potential to |
bioaccurnulate in aquatlc blota> 438 are moderately to h1ghly adsorptxve to sohds and 43 ‘are re51stant,

to or slowly brodegraded

Truck—Chemxcal Facllmes ‘ ‘

EPA also identified 86 pollutants of concern (pnonty, nonconvennonal and, conventtonal)
in wastestreams from truck—chemlcal facxlltles These pollutants are also evaluated to assess their
potentlal fate and tox1c1ty, based on known charactensttcs of each chemlcal

| Most of the 86 pollutants have at least one known toxxc effect. Based on avaxlable .
physxcal-chemlcal properties and aquatlc life and human health toxrcxty data for these pollutants 32
* exhibit moderate to. hlgh toxxcrty to aquatic life; 52 are human systemic toxicants; 19° are classified
as known or probable carcmogens 29 have drinking water values and 25 have been desrgnated by
EPA as priority pollutants. In terms of projected env1ronmental partmomng among media, 28 of the
evaluated pollutants are moderately to hxghly volatlle 46 have a moderate to high potentlal to
bioaccumulate in aquatic brota 29 are moderately to hlghly adsorptlve to solids; and 21 are resistant

to'or slowly blodegraded

The impacts of 3 conventional and 4 nonconventional pollutants are not evaluated when

modeling the effect of the proposed regulation on receiving: stream water quality and POTW
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operations or when evaluating the potential fate and toxicity of dlscharged pollutants. These
pollutants are total suspended sohds (TSS) 5- day biological oxygen demand (BODy), total
recoverable oil and grease, cherrucal oxygen demand (COD) total dissolved solids (TDS), total

organic carbon ('I‘ OC), and total petroleum hydrocarbons The dxscharge of these pollutants can have |
adverse eﬁ'ects on human health and the environment. For example habitat degradation can result
from increased suspended particulate matter that reduces hght penetration, and thus primary
productivity, or from accumulation of sludge particles that alter benthic spawnmg grounds and
feeding habitats. Oil and grease can have lethal effects on fish, by coating surface of gills causing
asphyxia, by depleting oxygen levels due to excessive blologlcal oxygen demand or by reducmg
stream reaeration because of surface film. Oil and grease can also have detrimental eﬁ'ects on water .
fowl by destroying the buoyancy and msulatlon of their feathers. Bloaccumulatlon of oil substances
can cause human health problems mcludmg tamtmg of fish and bloaccumulanon of carcmogemc
polycyclic aromatxc compounds. ngh COD and BOD levels can deplete oxygen concentrations,

which can result in mortality or other adverse effects on fish. High TOC levels may interfere with

water quality by causing taste and odor problems and mortahty in ﬁsh

Documented Environmental Impaets

. Documented environmental impacts on aquatic life, human health, POTW operations, and
receiving stream water quality are also summarized in this assessment The summaries are based on
a review of pubhshed literature abstracts,” State 304(1) Short Lists, State Fishing Advisories, and
contact with State and Regxonal envxronmental agencxes F ive (5) POTWs recexvmg the dlscharge
‘from 1 rall-chemxcal and 4 truck—chemlcal facxhtles are identified by States as being point sources.
causing water quahty problems and are 1ncluded on their 304(l) Short List. All POTWs llsted
currently report no problems w1th TEC wastewater dxscharges Past and potential problems are
“reported by the POTWs for oil and grease, pH, TSS, surfactants, glycol ethers, pestxcrdes and
mercury. Several POTW contacts stated the need for a national effluent guidelines for the TEC
industry. Current and past problems (violation of effluent limits POTW pass-through and
interference problems POTW sludge contamination, etc.) caused by direct and indirect discharges

from all three subcategones of TEC facxlmes (barge-chemlcal and petroleum rail-chemical and truck- (
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kchemlcal) are also reported by State and. Reglonal contacts in 7 regrons Pollutants causmg the
problems include BOD, cyanide, hydrocarbons metals (copper, chromxum silver, zmc) oil and
grease, pesticides, pH, phosphorus styrene, surfactants and TSS In addmon, 1- barge-chemical and .
" petroleum fac1hty and 19 POTWs recewmg wastewater dlscharges of 2 rall-cherrucal and 20 truck-
chemical facxlmes are located on waterbodles w1th State-issued ﬁsh consumptxon advxsones
. However, the vast majonty of advrsones are based on chermcals that are not pollutants of ¢ concern

“for the TEC mdustry
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1 INTRODUCTION ‘

The purpose of this report is to present an assessment of the water quahty beneﬁts of
controlhng the discharge of wastewater from transportation equ1pment cleaning (TEC). facilities
(barge-chemrcal and petroleum , rail-chemical, and truck-chemical subcategones) to surface waters °
* and publicly-owned treatment works (POTWs) Potential aquatic life and human health impacts of
direct barge-chemical and petroleum drscharges on recervrng stream water quahty and of mdrrect
barge-chemlcal and petroleum rarl-chemtcal and truck-cherrucal dxscharges on POTWs and their -
recelvmg streams’ are pro_|ected at current proposed BAT (Best Available Technology) and proposed
PSES (Pretreatment Standards for Existing Sources) levels by quantrfymg pollutant releases and by 7.
using stream modeling techmques The potential beneﬁts to human health are evaluated by: (1)
' comparing estrmated instream concentrations to health-based water quahty toxic effect levels or U.S. |
Environr ~ntal Protection Agency (EPA) pubhshed water quality criteria; and (2) estrmatmg the
potentlal reductron of carcmogemc risk and’ noncarcmogemc hazard (systemic) from consurmng
contaminated ﬁsh or drinking water. Reductlon in carcinogenic risks i 1s monetized, if apphcable using
estimated wrllmgness-to-pay values for avordmg premature mortality. Potential ecological benefits
are prolected by estrmatmg improvements in recreatronal ﬁshmg habxtats and, in turn, by projecting, .
if applxcable a monetary value for enhanced recreational ﬁshmg opportunities. Economic
productivity benefits are estimated based on reduced POTW sewage sludge contamination (thereby
. increasing the number of allowable sludge uses or disposal optrons) In addltlon ‘the potential fate
| and toxicity of pollutants of concem assocrated with TEC wastewater are evaluated based on known
characteristics of each chemrcal Recent literature and studres are also reviewed for evrdence of ;
documented envrronmental 1mpacts (e. 8., case StUdlCS) on aquatrc life, human health, and POTW

operatrons and for i 1mpacts on the quahty of recervmg water. .

‘While this report does not: evaluate impacts assocrated with reduced releases of three
conventlonal pollutants (total suspended solrds [TSS], 5- -day brologrcal oxygen demand [BOD;] and
- total recoverable oil and grease) and four classical pollutant parameters (chemical oxygen demand

[COD], total dlssolved solids [TDS], total orgaruc carbon [TOC] and total petroleum hydrocarbons)

the dxscharge of these pollutants can have adverse effects on human health and the envrronment For




example, habitat degradation can result ﬁ'om increased suspended partlculate matter that reduces light
penetratlon and primary productmty, or from accumulatlon of sludge particles that alter benthic
spawnmg grounds and feedmg habltats Oil and grease can have lethal eﬂ‘ects on ﬁsh, by coating
surface of gllls causing asphyxia, by depletmg oxygen levels due to excessive biological oxygen
demand, or by reducing stream reaeration because of surface film. Oil and grease can also have
detnmental effects on waterfowl by destroying- the buoyancy and insulation of their feathers. -
Bioaccumulation of oil substances can cause human health problems including tainting of fish and
‘bxoaccumulatton of carcmogemc polycychc aromatic compounds High COD and BOD; levels can
deplete oxygen levels which.can result in mortahty or other adverse effects in fish. High TOC levels

may interfere thh water quality by causing taste and odor problems and mortality in fish.

The following sections of this report describe: (1) the methodology used in the evaluation of

projected water quality impacts and projected irnpacts on POTW operations for direct and indirect -
discharging TEC facilities “(including potential human health risks a‘nd;beneﬁts, ecological benefits,
and economic productivity beneﬁts)in the evaluation of the potential fate and toxicity of pollutants

of concern, and in the evaluation of documented environmental i impacts; (2) data sources used to
evaluate water quahty 1mpacts such as plant-spec1ﬁc data, mformation used to evaluate POTW
operations, water quahty cntena and mfonnatmn used to evaluate human health risks and beneﬁts “
ecological benefits, econornlc productmty beneﬁts pollutant fate and toxicity, and documented
environmental impacts; (3) a summary of the results of this analy51s and (4) a complete hst of
references cited in this-report. The various appendices presented in Volume II provide additional
detail on the specific information addressed in the main report These appendices are available in the

administrative record.




2. METHODOLOGY

2.1 Projected Water Quality Impacts
The water quallty 1mpacts -and assoc1ated nsks/beneﬁts of TEC dlscharges at various
" treatment levels are evaluated by: (1) companng projected instream concentrations wrth ambxent
water quallty criteria,’ (2) estlmatmg the human health risks and benefits’ assocxated thh the
consumptron of fish and dnnkmg water from waterbodres impacted. by the TEC mdustry, 3)
estimating the ecological beneﬁts associated wnh improved recreatlonal ﬁshmg habitats on 1mpacted
waterbodies, and (4) estimating the economrc productmty benefits based on reduced sewage sludge
contamination at POTWs | recexvmg the wastewater of TEC facrhttes These analyses are performed
fora representatlve sample set of 6 drrect barge-chermcal and petroleum facrlmes 1 indirect barge-
-chemical and petroleum facrhty, 12 indirect rail-chemical facilities, and 40 indirect truck—chermcal
fac1ht1es Results are extrapolated to the national level based on the statrstlcal methodology used for
estimated costs, loads and economic xmpacts The methodologles used in thrs evaluatxon are

‘ descnbed in detail below

2.1.1 'Compaﬂrison'of Instream Concentrations with Ambient Water Quality Criteria :
Current and proposed pollutant releases are quantxﬁed and compared and potentlal aquatic
life and human health i 1mpacts resulting from current and proposed pollutant_ releases are evaluated
using -stream modeling techniques. Projected mstream concentrations for each pollutant are
‘ compared to EPA water quahty cntena or, for pollutants for which no water quality criteria have
been developed to toxic effect levels G.e., lowest reported or. estimated toxic concentratlon)

Inhibition of POTW operatlon and sludge contammatxon are also evaluated The followmg three

'm performmg this analysxs, EPA used guxdance documents pubhshed by EPA that recommend numeric human health

~ and aquatxc life water quality- criteria for numerous pollutants. - States often consult these' guidance documents when
adopting water qualxty criteria as part of their water-quality standards. However, because those State-adopted criteria .

‘may vary, EPA used the nationwide ¢riteria guidance as the most representative values. EPA also recognizes that
currently there is no scientific consensus on the most appropnate approach for extrapolating the dose-response relationship
to the low-dose associated with drinking water exposure for arsenic. EPA’s National Center for Environmental *
Assessment and EPA’s: Office of Water sponsored an Expert Panel Workshop, May 21-22, 1997, to review and discuss
the relevant scientific hterature for evaluating the possxble modes of action underlymg the carcinogenic action of arsenic.
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sections (i.e., Section.2.1.1.1 through Section 2.1.1.3) describe the rnethodology and assumptions

‘used for evaluating the impact of direct and indirect discharging facilities. |
2.1.1.1 Direct Discharging Facilities

Usmg 2 stream dxlutxon model that does not account for fate processes other than complete
1mmedxate rmxmg, projected mstream concentrations are calculated at current and proposed BAT
. treatment levels for stream segments with du'ect discharging facilities. For stream segments thh
multiple facilities, pollutant loadmgs are summed, if appllcable before concentrations are calculated

. The dilution model used for estxmatmg instream concentrations is as‘follows.

_ _LIOD (e 1
® FF + SF (Eq )
where:
C. = instream pollutant concenttation'(nlicrograms per liter [ng/L])
L = facility pollutant loading (pounds/year [Ibs/year])
oD = facility operation (days/year)
FF = facility flow (million gallons/day [gal/day])
SF = receiving stream flow (million gal/day) -
CF '= conversion factors for units

The fac:llty-specxﬁc data (i. e. pollutant loadmg, operatmg days fac111ty flow, and stream flow) |
- used in Eq. 1 are derived from vanous sources as descnbed in Section 3.1.1 of thls report. One of
three receiving stream flow condmons (1Q10 low ﬂow 7Q10 low flow, and harmonic mean ﬂow)‘
is used for the two treatment levels; use depends on the type of cntenon or toxlc effect level intended
for companson The 1Q10 and 7Q10 flows are the lowest l-day and the lowest consecutive 7- day |
average flow durmg any 10-year penod respectively, and are used to estxmate potentlal acute and
chronic aquatlc life i 1mpacts respectlvely, as recommended in the Te echmcal Support Document for
Water Quality-based Toxics Control (U.S. EPA, 1991a) The harmomc mean flow i is defined as the

inverse mean of recxproca.l daily arithmetic mean flow values and is used to estimate potential human

4




health i mmpacts. EPA recommends the long-term harmonic mean flow as the. desrgn flow for assessmg
potentxal human health i impacts, because it provides a more conservative estimate than the arithmetic
~ mean ﬂow 7Q10 flows are not appropnate for assessmg potential human health xmpacts because

they have no consxstent relatlonshlp with the long-term mean dllutlon

For assessmg impacts on aquatlc life, the facxhty operatmg days are used to represent the
,,exposure duration; the calculated instream concentratlon Is thus the average concentratlon on days
the faczlzty is dzschargmg wastewater. For assuming long-term human health impacts, the operating
ddys (exposure duration) are set at 365 days the calculated instream concentratlon is thus the average |
concentratlon on all days of the year Although this calculanon for human health 1mpacts leads to
a lower calculated concentratlon because of the addltlonal dilution from-days when the fac1hty 1s not
in operatxon, it is consnstent with the conservatlve assumptxon that the target populatlon 1s present to

consume drinking water and contammated fish every day for an entxre hfetxme

Because stream ﬂows are not avallable for hydrologlcally complex waters such as bays,
estuarles and oceans, sxte—specnﬁc critical dilution factors (CDFs) or estuarine dlssolved
concentratlon potentials (DCPs) are used to predict pollutant concentrations for facilities dlschargmg

to estuaries and bays if apphcable as follows

[(Lop) . .. | L |
ey
where:
C,. = estuary pollutant concentration (ug/L)"
L = facility pollutant loading (Ibs/year)
Ob = facility operation (days/year)
FF. = facility flow (million gal/day)
CDF = critical dilution factor
CF = conversion factors for units-




Ces=beCPxCF | ‘ | | | ‘(Eq.3)

where: ‘
C. = estuary pollutant concentration (ug/l)
L = facility pollutant loading (Ibs/year)
DCP = dissolved concentration potential (milligrams per liter [mg/L])
‘'CF =

conversion factor for units

Site-specific critical dilution factofs are obtained froma survey of States and Regions conducted by
EPA's Office of Pollution Preventlon and Toxics (OPPT) Mxmg Zone Dilution Factors for New
‘ Chemzcal Exposure Assessments Draft Report, (U.S. EPA, 1992a). Acute CDFs are used to
evaluate acute aquatic life effects; whereas, chronic CDFs are used to evaluate chronic aquatic life
or adverse human health effects. Itis assumed that the drinking water intake and ﬁshing location are

- at the edge of the chronic mixing zone.

The Strategic Assessment Branch of the National Oceanic and Atrnosphe'ric Administration's
(NOAA) Ocean Assessments Dmsnon has developed DCPs based on freshwater inflow and salinity
gradients to predlct pollutant concentrations in each estuary in the Natlonal Estuarme Inventory
(NEI) Data Atlas These DCPs are applied to predict concentratlons They also do not consider
pollutant fate and are designed stnctly to sxmulate concentrations of nonreactlve dissolved substances.

" In addition, the DCPs reflect the predicted estuary—w1de response and may not be indicative of site-

specific locations.

Water quality excursnons are determmed by dmdmg the prOJected instream (Eq. 1) or estuary

(Eq. 2 and Eq 3) pollutant concentrations by EPA ambient water quality criteria or toxic effect levels.

A value greater than 1.0 indicates an excursion.




2.1.1.2 Indirect-Dr'scharging Faciliﬁes

Assessmg the 1mpacts of mdxrect dlschargmg facilities is a two-stage process First, water
quality impacts are evaluated as described in Section (a) below Next 1mpacts on POTWs are

consxdered as descrlbed in Section (b) that follows

()  Water Quality Impacts

A stream dilution model'is used to: project recexvmg stream impacts resultmg from releases
by 1nd1rect drschargmg facrhtles as-shown in Eq. 4. For stream segments with multlple facilities,
pollutant loadmgs are summed, if apphcable before concentratlons are calculated. The facrhty-

specific- data used in Eq 4 are denved from various sources as described in Section 3.1.1 of this "

_ report. Three recexvmg stream flow conditions (IQIO low ﬂow 7Q10 low flow, and harmonic mean . . -

ﬂow) are used for the current and proposed pretreatment options. Pollutant concentrations are .

predlcted for POTWs located on bays and. estuaries using srte—specxﬁc CDFs or NOAA's DCP |
calculatlons (Eq 5 and Eq. 6) '

- (L/OD)X (1-TMT) x CF

is T PF+SF 5 | O | (Eg. 4)
" where:. - :
Gy o= instream pollutant conCentratioh (ug/L)
L = - facility pollutant loading (Ibs/year)
OD = facility operation (days/year) -
TMT = POTW treatment removal efficiency
PF = POTW flow (million gal/day) '
SF = receiving stream flow (million gal/day)
CF = conversion factors for units _
c = HL’OD xPS‘TMD) X CF] /| COF S (g5




estuary pollutant concentration (ug/L)
facility pollutant loading (Ibs/year)
facility operation (days/year)

POTW treatment removal efficiency
POTW flow (million gal/day)

critical dilution factor
conversion factors for units

C, = L x (1-TMT) x DCP x CF

C. = estuary poIlutant concentration (ug/L)

L facility pollutant loading (Ibs/year)

TMT POTW treatment removal efficiency
dissolved concentration potential (mg/L)

CF conversion factors for units

Potentié.l ‘impac‘tsﬁ on ﬁeShWaté; qlialit‘y‘ are determined by cbmparing projected inétream
pollutant concentrations (Eq. 4) at reﬁorted POTW flows and at 1Q10 low, 7Q10 low, and harmonic
mean receiving stream flows with EPA water quality criteria or toxic effect levels for the protection
of aquatic life and human health; projected estuary pollutant concentrations (Eq. 5 and Eq. 6), 'based

-on CDFs or DCPs, are compared fo EPA watef quality‘crite‘ria or tdxic effect levels to detenﬁné
impacts. Water quality criteria excursions are determined by dividing the projected instream or
estuary pollutant concentration by the EPA water quality criteria of toyéic effect levels. (See Section
2.1.1.1 for discussion of streamflow conditions, apphcatlon of CDFs or DCPs, assxgnment of
exposure duration, and comparison w1th criteria or toxic effect levels A value greater than 1.0

indicates an excursxon




" (b)  Impacts on POTWs

Impacts on POTW operatlons are calculated in terms of 1nh1b1t10n of POTW processes (i.e.,
_ inhibition of microbial degradatxon) and contamination of POTW sludges. Inhibition of POTW
operatxons is detemuned by dxvxdmg calculated POTW mﬂuent levels (Eq. 7) with chermcal-specxﬁc

mh1b1t10n threshold levels. Excursions are- indicated by a value greater than 1. 0.

Cpi = _Pﬁ— X CF . ' | ) (Eq- 7)
 where:
o = POTW mﬂuent concentration (/.cg/L)
L = Aacility pollutant loading (Ibs/year)
OD = facility operatlorl (days)
PF. = POTW flow (million gal/day)

CF = - conversion factors for units

Contamination of sludge (thereby limiting its use for land appllcatron, etc. ) is evaluated by dividing
prOJected pollutant concentratlons in sludge (Eq 8) by available EPA-developed criteria values for

~sludge. A value greater than 1.0 indicates an excursnon

Csp = C x TMT x PART x SGF - S  (Eq. 8)
where: .
Co - sludge pollutant concentratlon (mllhgrams per kxlogram [mg/kg])
C, = 'POTW influent concentration (ug/l) .
TMT = POTW treatment removal efficiency
PART = chemical-specific sliidge partition factor - ' .
SGF = sludge generatlon factor (5 96 parts per million [ppm])

Facility-specific data and information used to evaluate POTWs are derived from the sources

- described in Sections 3.1.1 and 3.1.2. For facilities that discharge to the same POTW, their individual -
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loadings are shmmed, if applicable, before the POTW influent and éludge concentrations are

calculated.

The partition factor is 'a measure of thé tendency for the pollutant to partition in sludge when
it is removed from wastewater. For predicting sludge generation, the model assumes - that
1,400 pounds of sludge are generated for each million gallons of wastewater processed (Metcalf & .
Eddy, 1972). This results in a sluﬁge generation factor of 5.96 mg/kg per ng/L (that is, for every 1

rg/L of pollutant removed from wastewater and partitioned to sludge, the concentration in sludge

is 5.96 mg/kg dry weight).
2.1.1.3 Assumptions and Caveats
The following major assumptions are used in this analysis:

Background concentrations of each pollutant, both in the receiving stream and
in the POTW influent, are equal to zero; therefore, only the impacts of
discharging facilities are evaluated.

An exposure duration of 365 days is used to ‘determine the likelihood of actual
excursions of human health criteria or toxic effect levels.

Complete mixing of discharge flow and stream flow occurs across the stream
at the discharge point. This mixing results in the calculation of an "average
stream" concentration, even though the actual concentration may vary across
the width at;ld depth of the stream.

‘The process water at each facility and the water discharged to a POTW are
obtained from a source other than the receiving stream.

The pollutant load to the receiving stream is assumed to be continuous and is
assumed to be representative of long-term facility operations. These
assumptions may overestimate risks to human health and aquatic life, but may
underestimate potential short-term effects.

1Q10 and 7Q10 receiving stream flow rates are used to estimate aquatic life
impacts, and harmonic mean flow rates are used to estimate human health
impacts. 1Q10 low flows are estimated - using the results of a regression
analysis conducted by Versar, Inc. for EPA's Office of Pollution Prevention
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and Toxics (OPPT) of 1Q10 and-7Q10 flows from representatrve U.S. rivers
-and streams taken from Upgrade of Flow Statistics Used to Estimate Surface
‘Water Chemical Concentrations for Aquatic and Human Exposure
Assessment (Versar, 1992). Harmonic mean flows are estimated from the
- mean and 7Q10 flows as recommended in the Technical Support Document
‘ for Water-Quality-based Toxics Control (U.S. EPA, 1991a). These flows
may not be the same as those used by specific States to assess lmpacts '

.« Pollutant fate processes such ‘as sedlment adsorptton, volatlhzatlon, and
- hydrolysis, are not considered. This may result in estimated instream
concentrations that are envrronmentally conservative (lugher)

. " Pollutants thhout a spe01ﬁc POTW treatment removal efﬁctency provided by
EPA or found in the hterature are assigned a removal efficiency of zero;
pollutants without a specrﬁc partition factor are assrgned a value of zero.

-1‘ , Sludge cntena levels are only ava1lable for seven pollutants--arsemc
cadmlum copper lead, mercury, selemum and zinc.

. Waterv quality criteria or- toxic eﬁ‘ect levels developed for freshwater
- organisms are used in the analysis of facilities discharging to estuaries or bays.

2.1.2  Estimation of Human Health Risks and Benefits

The potential benefits to human health are evaluated by estlmatmg the nsks (carcmogemc and
noncarcrnogemc hazard [systemic]) assocxated wrth reducmg poliutant levels in fish tissue and
* drinking water from current to proposed treatment levels. Reductron in carcinogénic. risks is.
) ‘monetrzed if appllcable using estimated wxllmgness-to-pay values for’ avoiding premature mortahty

E The followmg three sections (e, Sectton 2.121 through Section 2.1.2. 3) describe the methodology .

and assumpttons used to evaluate the human health risks and benefits from the consumptton of fish -

tissue and drmkmg water denved from waterbodies 1mpacted by direct and indirect dlschargmg

: fac1ht1es

2.1.2.1 Fish Tissuré

To determine the potential benefits, in terms of reduced cancer cases, associated with reducing

pollutanit levels in fish tissue, lifetime average daily doses (LADDs). and individual risk levels are
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estimated for each pollutant discharged from a facility based on the instream pollutant concentrations
calculated at current and proposed treatment levels in the site-speciﬁc stream dilution analysis. (See
- Section 2.1.1.) Estimates are presented for sport anglers, subSIStence anglers, and the general

population. LADDs are calculated as follows

IADD = (CxIRx BCFxFx D)/ ( BWx LT) (Eq. 9)

where:

potehtiel lifetime average daily dose (nﬁlligrams per kilogram per day

[mg/kg/day])

:

- C =  exposure concentration (mg/L)
IR = ingestion rate (See Section 2.1.2.3 - Assumptions)
BCF =  bioconcentration factor, (liters per kilogram [L/kg] (whole body x 0.5)
F = frequency duration (365 days/year)
D = exposure duration (70 years)
BW =  body weight (70 kg)
LT = lifetime (70 years x 365 days/year)

Individual risks are calculated as follows:

R=LADDx SF ; (Eq. 10)
where:
R =  individual nsk level
LADD = potential lifetime average dally dose (mg/kg/day)
SF = potency slope factor (mg/kg-day)™

The estimated individual pollutant risk levels are then applied to the potentially exposed
populations of sport anglers, subsistence anglers, and the general population to estimate the potential
number of excess annual cancer cases occurring over the life of the population. The number of excess

cancer cases is then summed on a pollutant, facility, and overall industry basis. The number of
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reduced cancer cases is assumed to be: the dxfference between the estlmated nsks at current and

proposed treatment levels

A monetary value of beneﬁts to socxety from avoided cancer cases is estrmated xf current
wastewater dlscharges result i In excess annual cancer cases greater than 0.5. The valuatton of beneﬁts '
is based on estimates of socxety s w1llmgness-to-pay to avoxd the risk of cancer-related premature
mortahty Although it is not certam that all cancer cases will result i in death, to develop a worst case:

estimate for this analysis, avoided cancer cases are valued on the basxs of avoxded mortalzty “To value
mortality, a range of values recommended by an EPA, Oﬁ'lce of Pohcy Analysis (OPA) rev1ew of
- studies quantlfymg individuals’ wﬂlmgness-to—pay to av01d risks to hfe is used (Flsher Chestnut, and
Violette, 1989; and Violette and Chestnut 1986). The revrewed studles used hedonic wage and
contmgent valuation a.nalyses in labor markets to estlmate the amounts that 1nd1v1duals are w1lhng to
‘ pay to avord slxght increases in risk of mortallty or wrll need to be compensated to accept'a shght
increase in risk of mortality. The wrlhngness-to-pay values estimated in these studies are assocrated
‘with small changes in 'the probability of mortahty To estimate a mlhngness-to-pay for avoiding
certain or high probabxhty mortahty events they are extrapolated to the value for a 100 percent
probability event.2 The resultlng estlmates of the value ofa "statlstlcal life saved" are used to value ‘

regulatory effects that are expected to reduce the. incidence of mortahty

From tlus revxew of wxllmgness-to-pay studxes ‘OPA recommends a range of $1.6 to $8. 5
mr]lxon (1986 dollars) for valuing an avorded event of premature mortahty ora statlstlcal hfe saved. -
A more recent survey of value of life studies by VlSCUSl ( 1992) also supports this range with the
finding that value of lee estimates are clustered in the range of $3 to $7 million (1990 donars) For
this analysis, the. ﬁgures recommended in the OPA study are adjusted to 1992 usmg the relative
change i in the Employment Cost Index of Total Compensation for All Civilian Workers from 1986

to 1994 (38 percent) Basing the adjustment in the wrllmgness-—to-pay values on change in nommal
Gross Domestic Product (GDP) instead of change in mﬂatxon accounts for the _expectation that

N

wxllmgness-to-pay to avoxd risk is a normal econormc good and accordmgly, soc1ety s

2'I'l'xese estimates,. however, do not represent the willingness-to-pdy to avoid the certainty of death.

13




willingness-to-pay to avoid risk lel increase as natxonal income increases. Updatmg to 1994 yields

a range of $2.2 to $11.7 million.

Potentral reductlons in nsks due to reproductlve developmental or other chronic and
subchronic toxic effects are esnmated by companng the estimated leetxme average daily dose and the

oral reference dose (Rﬂ)) for a given chemical pollutant as follows

HQ = ORIRD

HQ hazard quotient
ORI oral intake (LADD x BW, mg/day)
RfD reference dose (mg/day assuming a body weight of 70 kg)

A hazard index (i.e., sum of individual pollutant hazard quotlents) is then calculated for each
facility or receiving stream A hazard index greater than 1.0 indicates that toxic effects may occur
in exposed populatlons The sxze of the subpopulations affected are summed and compared at the
various treatment levels to assess beneﬁts in terms of reduced systermc toxicity. While a monetary
value of benefits to society assocrated with 'a reduction in the number of individuals exposed to
pollutant levels likely to result i in systermc health effects could not be estlmated any reduction i in risk

is expected to yleld human health related beneﬁts
2.1.2.2 Drinking Water

Potential benefits associated with reducing pollutant levels in drinking water are determined

in a similar manner. LADD:s for drinking water consumption are calculated as follows:

LADD = (CxIRxFxD)/ (BWxLT)




where:

BW
LT

= potentxal hfetxme average daily dose (mg/kg/day)

exposure concentration (mg/L)
ingestion rate (2L/day)

" frequency duration (365 days/year)
exposure duration (70 years) ‘
body weight (70 kg)

= hfetlme (70 years x 365 days/year)

- Estimated individual pollutant nsk levels greater than 106 (1E—6) are apphed to the populatlon served

downstream by any drinking water utxhtxes wrthm 50 miles from each discharge site to determme the

number of excess annual cancer cases that may occur during the life-of the populatlon Systemrc ‘

toxrcant effects are evaluated by estlmatmg the sizes of populatlons exposed to pollutants from a

given facility, - the sum of whose mdlvxdual hazard quotrents yrelds a hazard index (HI) greater than

1.0. A monetary value of beneﬁts to socnety from avoided cancer cases is estlmated if appllcable

as descnbed in Sectlon 2.1.2.1.

2.1.2.3 Assumptions and Caveats

' The following assuimptions are used in the human health risks and Jbenelits analyses:

A linear relatlonshxp is assumed between pollutant loadmg reducttons and

- benefits attnbuted to the cleanup of surface waters.

X‘Synergxstlc eﬁ'ects of multiple chermcals on aquatrc ecosystems are not
~ assessed; therefore, the total benefit of reducing toxics may be
T underestrmated '

The total number of persons who mlght consume recreatlonally caught fish
and the number who rely upon fish on a subsistence basis in each State are
estimated, in part, by assuming that these anglers regularly share their catch
with famlly members. Therefore; the number of anglers in each State are

multiplied by the average household size in each State. The remainder of the -

population “of these States is assumed to bé the "general populatlon"

© consuming commercrally caught fish.
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Five percent of the resident anglers in a given State are assumed to be
subsistence anglers; the other 95 percent are assumed to be sport anglers.

Commercially or recreationally valuable species are assumed to occur or to be
taken in the vicinity of the discharges included in the evaluation.

Ingestion rates of 6.5 grams per day for the general population, 30 grams per
day (30 years) + 6.5 grams per day (40 years) for sport anglers, and 140
grams per day for subsistence anglers are uséed in the analysis of fish tissue
(Exposure Factors Handbook, U.S. EPA, 1989a) :

All rivers or estuaries within a State are equally fished by any of that State's
resident anglers, and the fish are consumed only by the population within that
State. :

" Populations potentially exposed to discharges to rivers or estuaries that border
more than one State are estimated based only on populations within the State

in which the facility is located.

The size of the population potentially exposed to fish caught in an impacted
water body in a given State is estimated based on the ratio of impacted river
miles to total river miles in that State or impacted estuary square miles to total
estuary square miles in that State. The number of miles potentially impacted
by a facility’s discharge is assumed to be 50 miles for rivers and the total
surface area of the various estuarine zones for estuaries.

Pollutant fate processes (e.g., sediment adsorption, volatilization, hydrolysis)’
are not considered in estimating the concentration in drinking water or fish;
consequently, estimated concentrations are environmentally conservative
(higher). . , -

2.1.3 Estimation of Ecological Benefits

The potentia] ecological benefits of the proposed regulation are evaluated by estimating

improvements in the recreational fishing habitats that‘arcie impacted by TEC wastewater discharges.
Stream segments are ﬁ‘rst idéhtiﬂed for which the proposcd regulation is expected to eliminate all
occurrences of pollutant concentrati'ons‘in excess of both ,aquaﬁc life and human health ambient water
quality criteria (AWQC) or toxic effect levels. (See Section 2.1.1) The elimination of pollutant
concentrations in excess of AWQC is expected to result in significant improvements in aquaﬁc

habitats. These improvements in aquatic habitats are then expected to improve the quality and value
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- of recreational ﬁshmg opportunities and nonuse (mtrmsrc) value of the recelvmg streams. The
estrmanon of the monetary value to socxety of 1mproved recreatxonal ﬁshmg opportumtxes is based
on the concept of a "contarrunant—free fishery" as presented by Lyke (1993)

Research by Lyke (1993) shows that anglers may place a 51gn1ﬁcantly hlgher value on a
contammant-ﬁee ﬁshety than a ﬁshery with some level of contamination. Specifically, Lyke estimates
the consumer surplus® assoc1ated with Wisconsin’s recreatlonal Lake chh1gan trout and salmon"
fishery, and the addlnonal value of the fishery if it was completely free of contammants affecting -

-aquatic life and human health. Lyke’s results are based on two analyses:

1. A multlple site, trip generation, travel cost model was used to estimate net beneﬁts
: assocxated with the fishery under baseline (i.e. contarmnated) conditions. :

2. A contmgent valuation model was used to estimate w1llmgness-to-pay values for the .
‘ﬁshery if it was free of contarmnants

i Both analyses used data collected from licensed anglers before the 1990 season. vThe estimated
mcremental benefit-values associated w1th freeing the ﬁshery of contaminants. range from l 1. l percent

. to 31.3 percent of the value of the ﬁshery under current condmons

To estimate the gam in value of stream segments 1dent1ﬁed as showmg 1mprovements m :
~ aquatic habltats as a result of the proposed regulatlon the baseline recreational ﬁshery value of the |
~ stream segments are estlmated on the baSlS of estimated annual person-days of fishing per segment
and estimated values per person-day of fishing: Annual person-days of fishing per segment are
calculated using estimates of the affected (exposed) recreational fishing populatrons (See Sectlon
2.1.2. ) The number of anglers are multlphed by estimates of the average number of fishing days per
angler in each State to estimate the total number of ﬁshmg days for each segment The baseline value

for each fishery is then calculated by mulnplymg the estimated total number of fishing days by an.

3Consumer surplus 1s generally necogmzed as the best medsure from a theoretical basis for valuing the net economic
welfare or benefit to consumers from consuming a particular good or service. An increase or decrease in consumer
surplus for particular goods or services as the result of regulanon is.a pnmary measure of the gain or loss in consumer
welfare resultmg from the regulation. ‘
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estimate of the net beneﬁt that anglers receive from a day of ﬁshmg where net benefit represents the
total value of the fishing day exclusxve of any ﬁshtng-related costs (ltcense fee travel costs, balt etc.)
incurred by the angler. In this analysis, a range of median net benefit values for warm water and cold
water fishing days, $29.47 and $37.32, respectively, in 1994 dollars is used. Summing “over all
benefiting stréam segments provides a total baseline recreational fishing value of TEC facility stream
segments that are expected to benefit by elimihation of pollutant concentrations in excess of AWQC.

R
il

To estimate the increase :in value resulting from elimination of pollutant concentrations in

excess of AWQC the baseline value for benefiting stream segments are multiplied by the incremental
~gain in value associated with achlevement of the "contaminant- free" ‘condition. As noted above,
Lyke’s estimate of the increase in value ranged from 11.1 percent to 31.3 percent. Multiplying by -v
‘these values ylelds a range of expected i increase in value for the TEC facility stream segments

expected to beneﬁt by ehmmatlon of pollutant concentrations in excess of AWQC.

In addition, nonuse (mtrmsxc) beneﬁts to the general pubhc as a.result of the same
tmprovements m water quallty, as described above are expected These nonuse benefits (option
‘ values aesthetxcs ex:stence values and request values) are based on the premlse that 1nd1v1duals who
| never visit or otherwrse use a natural resource might nevertheless be affected by changes in its.status
or quality. Nonuse benefits are not assocrated with current use of the affected ecosystem or habitat,

- but arise rather from 1) the realzzatlon of the i xmprovement in the affected ecosystem or habitat
resulting from reduced effluent dlscharges and 2) the value that 1nd1v1duals place on the Dpotential for
use sometlme in the future. Nonuse benefits can be substantial for some resources and are
conservatively estimated as one-half of the recreational benefits. Since this approximation was only |
applied to recreational fishing benefits for recreational anglers, it does not take into account nonuse
values for non—anglers or for the uses other than ﬁshmg by anglers Therefore EPA estimated only

a portion of the nonuse beneﬁts

2.1.3.1 Assumptions and Caveats

The following ‘major assurnptions are used in the ecol‘ogical benefits analysis:
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o« Background concentrations of the TEC pollutants of concem in the recelvrng
' stream are not consrdered :

The estimated benefit of improved recreational fishing opportumtles isonly -
a limited measure of the value to society of the improvements in aquatic
‘habitats expected to result from the proposed regulation; increased
~assimilation capacxty of the receiving stream, , improvements in taste and odor,
or. improvements to other recreational actrvrtres such as sw1mm1ng and’
wrldlrfe observatton are not addressed

. Signiﬁcant 'simpliﬁcations and uncertainties are included in the assessment.
This may overestimate or underestimate the monetary value to society of
improved recreational fishing opportumtres " (See Sections: 2.1.1.3 and '
2123) ‘ ' :

«  _ Potential overlap in valuation of 1mproved recreatronal fishing opportunities
and avoided cancer cases from fish consumption may exist. This potentral is
considered to be minor in terms of numerical sxgmﬁcance :

2. L 4 Estrmatlon of Economlc Productlvrty Benefits »

Potentral economic productmty benefits are estimated based on reduced sewage- sludge
contamination due to the proposed regulation. The treatment of wastewaters generated by TEC
- facilities produces a sludge that contains pollutants removed from the wastewaters. As required by
law, POTWs must use envxronmentally sound practrces in managmg and disposing of this sludge. The
proposed pretreatment levels are expected to generate sewage sludges wrth reduced pollutant
‘concentrattons As a result, the POTWs may be able to use or drspose of the sewage sludges ‘with

reduced pollutant concentratrons at lower costs.

. To determine the potent1a1 beneﬁts -in terms of reduced sewage sludge dlsposal costs sewage
, sludge pollutant concentratrons are calculated at current and proposed pretreatment levels (See
Section 2.1.1.2.) Pollutant concentrations are then compared to sewage sludge pollutant lmuts for

surface disposal and land applrcatron (mmrmum cexlmg limits and pollutant concentration limits). If ,

. asa result of the proposed pretreatment a POTW meets all pollutant limits for a sewage sludge use

~or drsposal practlce that POTW is assumed to benefit from the increase in sewage sludge use or
. disposal opttons The amount of the benefit deriving from changes in sewage sludge use or drsposal

practices depends on the sewage sludge use or disposal practices employed under current levels. This

N
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analysis assumes that POTWs choose the least expensive sewage sludge use or disposal practlce for -
which their sewage sludge meets pollutant limits.. POTWs-with sewage sludge that qualifies for land
application in the baseline are assumed to dlspose of thelr sewage sludge by land application, likewise,
POTWs with sewage sludge that meets surface dxsposal limits (but not land application ceiling or

pollutant Imuts) are assumed to dlspose of their sewage sludge at surface disposal sites.

The economic benefit for POTWs receiving wastewater‘ from a TEC facility is calculated by |
ultxplymg the cost differential between baseline and post-compliance sludge use or dlsposal practlces
by the quantity of sewage sludge that shifts into meetmg land apphcatlon (rmmmum ceiling limits and
pollutant concentration limits) or surface dxsposal limits. Using these cost dxﬁ'erentlals reductlons

in sewage sludge use or disposal costs are calculated for each POTW (Eq 14)

SCR = PFx Sx CD x PD x CF

estimated POTW sewage sludge use or disposal cost reductions resulting from
the proposed regulation (1994 doliars)
PF : POTW flow (million gal/year)
S sewage sludge to wastewater ratio (1,400 Ibs (dry weight) per million gallons
N of water)
Ch = estimated cost differential between least costly composite baselme use or
.disposal method for which POTW quallﬁes and least costly use or disposal
method for which POTW quahﬁes post-compliance (81994/dry metric ton)
PD percent of sewage sludge disposed :
CF conversion factor for units

2.1.4.1 Assumptions and Caveats

The following major assumptions are used in the economic productivity benefits analysis:

13.4 percent of the POTW sewage sludge generated in the United States is
generated at POTWs that are located too far from agricultural land and
surface disposal sites for these use or disposal practices to be economical.
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This percentage of sewage sludge is not assomated with beneﬁts ﬁ'om sluﬁs
to surface disposal or land application.

.« Beneﬁts expected from reduced record-keepmg requlrements and exemptlon
~ from certain sewage sludge management practices are not estimated. -

*  No. definitive source of cost-saving dxﬁ?erenttal exxsts ' An'alysis may

~ overestimate or underestimate the cost dlﬁ‘erentlals o

. _Sewage sludge use or disposal costs vary by POTW Actual costs mcurred
' by POTWs affected by the TEC regulation may dxﬁ"er from those estimates.

'« Dueto the unavailability of such data, baselme poliutant. loadmgs from all
industrial sources are not included in the analysis.

2.2 PolluLa‘nt Fate and To;mtv- '

Human and ecologlcal exposure and nsk from env1ronmental releases of toxxc chemicals
depend largely on toxic potency, inter-media partmomng, and chemical pers1stence These factors

are dependant on chemtcal-specxﬁc propertxes relatmg to toxxcologlcal effects on living orgamsms

physwal state, hydrophoblcxty/hpophlhmty, and reactmty, as well as the mechanism and media of

release and sxte—specxﬁc env1ronmental conditions.

The methodology used in assessmg the fate and toxmxty of pollutants assocxated w1th TEC
, wastewaters is compnsed of three steps: (1) 1dent1ﬁcatxon of polhitants of concern; (2) compllatlon
‘of physxcal—chemlcal and toxicity data and (3) categorization assessment. These steps are descnbed
'in detail below ‘A summary of the major assumptions and llmltatlons associated with this
‘ methodology is also presented.. ' '

i

2.2.1 Pollutants of Concern Identiﬁéation )

1

From 1994 through 1996 EPA conducted 20 samplmg episodes to deterrmne the presence

or absence of priority, conventional, and nonconventlonal pollutants at TEC fac1llt1es located'

e natlonvwde EPA visited 7 truck facilities, 5 rail facxhtles 7 barge facilities, and 1 closed-top hopper

barge facxhty There EPA collected grab and comp051te samples of untreated process wastewater
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and treated final effluent. Most of these samples were analyzed for 478 analytes to identify, pollutants
at these facilities. Using these data, EPA applied three criteria to identify non-pesticide/herbicide
pollutants effectively removed (i.e. pollutants of concern) by technology options: (1) d‘etected at least
two times in the subcategory mfluent> @) average concentration of the pollutant in the mﬂuent greater
than five times the detection hrmt and (3) eﬁ"ectlvely treated vv1th a removal rate of 50 percent or
more. EPA applied two criteria to identify pesticide/herbicide pollutants effectively removed by .
technology optxons (1) detected at least one time in subcategory wastewater, and (2) treated with -

a removal rate greater than O percent.

In the barge-chemical and petroleum subcategory, EPA detected 67 pollutants (25 pnonty
- pollutants, 3 conventional pollutant parameters, and 39 nonconventtonal pollutants) in waste streams
that met the selectton criteria. These pollutants are identified as pollutants of concern and are

evaluated to assess their potential fate and toxicity based on known charactensttcs of each chemxcal

In the rail-chemical subcategory, EPA detected 106 pollutants (23 priority pollutants 2
conventional pollutant parameters and 81 nonconventional pollutants) In waste streams that met the :
selection criteria. These polIutants are 1dent1ﬁed as pollutants of concern and are evaluated to assess

their potential fate and tox:clty based on known characteristics of each chemical.

In the truck-chemical subcategory, EPA detected 86 pollutants (25 priority pollutants, 3
conventional pollutant parameters, and 58 nonconventional pollutants) in waste streams that met the
selection criteria. These pollutants are identified as pollutants of concern and are evaluated to assess

their potential fate and toxicity based on known characteristics of each chemical.

2.2.2 Compilation of Physical-Chemical and Toxicity Data

The chemical speciﬁc data needed to conduct the fate and toxicity evaluation for this study
include aquatic life criteria or toxxc effect data for native aquatlc species, human health reference
doses (RfDs) and cancer potency slope factors (SFs) EPA maximum contaminant levels (MCLs) for

drinking water protection, Henry's Law constants, soil/sediment adsorption coefficients (K,),
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bioconcentration factors (BCFs) for native aquatlc species, and aqueous aerobrc blodegradatlon
half- Ilves (BD) : '

A Sources of the above data include EPA ambxent water quahty criteria documents and updates,
"EPA's Assessment Tools for the Evaluation of Rxsk (ASTER) and the assoc1ated AQUatlc "
. Informatxon REtrieval System (AQUIRE) and Envrronmental Research Laboratory-Duluth fathead '
o .mmnow data base, EPA's Integrated Risk Informatxon System (IRIS) EPA's 1993- 1995 Health

j Effects Assessment Summary Tables (HEAST) EPA's 1991 1996 Superﬁmd Chermcal Data Matnx‘
| (SCDM) EPA's 1989 Toxrc Chemical Release Inventory Screemng Guide, Syracuse Research
Corporatlons CHEMF ATE data base, EPA and other government reports, scientific lrterature and
‘other pnmary and secondary data sources To ensure that the. exammatron is as comprehensrve as
: possxble altematlve measures are taken to comprle data for chemicals for which phys:cal-chermcal
property and/or toxicity data are not presented in the sources listed above To the extent posszble
 values are estlmated for the chermcals using the quantltatlve structure-actmty relatlonshxp (QSAR)
model mcorporated in ASTER or for some physxcal-chemlcal propertles utilizing pubhshed linear

regression correlation equatrons
(2) Aquatic Life Data -

Ambxent crltena or toxic effect concentratlon levels for the protectlon of aquatic hfe are
 obtained pnmanly from EPA" amblent water. quallty cntena documents and EPA's ASTER. For
several pollutants, EPA has pubhshed amblent water quahty criteria for the protection of freshwater'
- aquatic life from acute effects. ‘The acute value represents a maximum allowable 1-hour average
| concentratxon of a pollutant at any tlme that protects aquatic llfe from lethality. For pollutants for
* which no acute water quahty cntena have been developed by EPA, an acute value from publlshed
‘aquatic toxxcrty test data or an estimated acute value from the ASTER QSAR model is used. In
selecting values from the literature, measured concentrations from ﬂow-through studies under typical
‘pH and temperature condltlons are preferred In addmon the test organism must be a North

American resident specxes of ﬁsh or mvertebrate The hierarchy used to select the appropnate acute

o value is listed below in descendmg order of pnonty
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e National ecute freshwater quality criteria;

. Lowest reported acute test values (96-hour LC, for fish and 48-hour
EC,(,/LCso for daphnids);
.+ . Lowest reported LC50 test value of shorter duration, adjusted to estimate a.

96-hour exposure period;

. Lowest reported LC,, test value of longer duratiorl, up to'a maximum of 2
weeks exposure; and

. Estimated 96-hour LC;, from the ASTER QSAR model.

BCF data are available f'rom n‘umerousdata sources, including EPA ambient water quality
 criteria documents and EPA's ASTER Because measured BCF values are not available for several
- chemicals, methods are used to estlmate this parameter based on the octanol/water partmon |
coefficient or solubxhty of the chexrucal. Such methods are detailed in Lyman et al. (1982). Multiple

values are reviewed, and a representative value is selected according to the following guidelines:

. Resxdent U.S. fish specxes are preferred over invertebrates or estimated

values

. Edible tissue or whole fish values are preferred over nonedible or viscera
values.

. Estimates derived from octanol/water partition coefficients are preferred over .

estimates based on solubility or other estimates, unless the estimate comes
from EPA Criteria Documents.

The most conservative value (i.e., the highest BCF) is selected among eornparable candidate values.
(b) Humau Health Data
Human health toxicity data include chemical-specific RfD for noncarcinogenic effects and
potency SF for carcinogenic effects. RfDs and SFs are obtﬂained‘ first from.EPA's IRIS, and

secondarily from EPA's HEAST. The RfD is an estimate of a daily exposure level for the human

population, includirlg sensitive subpopulations, that is likely‘ to be without an apprecieble risk of
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deletenous noncarcmogemc health effects over a hfetxme (U.S. EPA, l989b) A chemical wrth alow
' RfD is more toxrc than a chemical w1th a lugh Rﬂ) Noncarcmogemc effects mclude systermc effects -
(e.g., reproductlve rmmunologrcal neurologlcal cxrculatory, or resplratory tox1c1ty) organ—specxﬁc
toxicity, developmental toxicity, mutagenesis, and lethality. EPA recommends a threshold level
' assessment approach for these systermc and other effects, because several protectrve mechamsms
" must be overcome pnor to the appearance ofan adverse noncarcmogemc eﬁect In contrast, EPA
assumes that cancer growth can be mmated from a single cellular event and therefore, should not be
subJect to a threshold Ievel assessment approach. The SF is an upper bound estimate of the
probability of cancer per umt intake of a chemical over a lifetime (U. S. EPA, 1989b) A chemrcal '

with a large SE has greater potentral to cause cancer than a chemxcal with a small SF

Other chemical desighat‘ions related:to potenti"al adverse human health eﬁ’ect’s include EPA
‘assignment of a concentration limit for protectron of dnnkmg water, and EPA designation as a
priority pollutant. EPA establishes dnnkmg water cntena and standards, such as the MCL, under
authorrty of the Safe Drinking Water Act. (SDWA). Current MCLs are avarlable from IRIS. EPA
has designated 126 chermcals and compounds as priority pollutants under the authorrty of the Clean ‘
Water Act (CWA) '

(c) . Physical-Chemical Property Data S
Three measures of physical- chemlcal propertres are used to evaluate enwronmental fate:
Henrys Law constant (HLC), an organic carbon-water partition’ coefﬁcrent (Koc) and aqueous

aeroblc blodegradatlon half-life (BD)

HLC is the ratio of vapor pressure to. solubllrty and is mdrcatrve of the propens1ty of a

chemical to volatilize from surface water (Lyman et al., 1982) The larger the HLC the more likely

the ¢hemical will volatthze Most HLCs are. obtamed from EPA’s Office of Toxic Substances (0T1S)

' 1989 Toxic Chemical Rélease Inventory Screemng Guide (U S. EPA, l989c) the Office of Solid
Waste's (OSW) Superfund Chemrcal Data Matnx (U. S EPA 1994a), or the quantltatlve
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structure—actmty relationship (QSAR) system (U.S. EPA, 1993a), mamtamed by EPA'
Environmental Research Laboratory (ERL) in Duluth, Minnesota.

K, is indicative of the pfopensity of an organic compound to adsorb to soil or sediment
particles and, therefore, partition to such media. The larger the Koc, the more likely the chemical will
adsorb to solid matena] Most K,xs are obtained from Syracuse Research Corporatxon s CHEMFATE
data base and EPA's 1989 Toxic Chemical Release Inventory Screening Guide.

BD is an,empiﬁcally-deriyed time period when half of the chemical amount in water is
degraded by microbial action in tﬁe presence of oxygen. BD is indicative of the environmental
persistence of a chemxcal released into the water column Most BDs are obtained from Howard et
al. (1991) and ERL-Duluth’s QSAR | |

2.2.3 Categorization Assessment “

The objectlve of this generahzed evaluation of fate and toxicity potent1a1 is to place chemxcals

into groups thh qualitative descnptors of potential enwronmental behawor and impact. These ~

groups are based on categonzatlon. schemes denved for

Acute aquatic toxicity (high, moderate, or slight)'

Volatility from water (high, moderate, slight, or nonvolatile);

Adsorptlon to sod/sedxment (hxgh moderate, slight, or nonadsorptive);
Bioaccumulation potentlal (high, moderate slight, or nonbloaccumulatlve) and

Biodegradation potentlal (fast, moderate, slow or resistant).

Using appropriate key parameters, and where sufficient data exist, these categorization
schemes identify the relative aquatic and human toxicity and bioaccumulation potential for each
chemxcal associated w1th TEC wastewater In addltlon the potentlal to partltlon to various media

(air, sediment/sludge, or water) and to persxst in the environment is 1dent1ﬁed for each chemical.




‘These schemes are mtended for screenmg purposes only and do not take the. place of detalled

. pollutant assessments analyzmg all fate and transport mechanisms.

" This evaluation also ‘identiﬁes chemicals that' (l)' are known, prob'able “or possible human
carcinogens; (2) are systemrc human health toxicants; (3) have EPA human health dnnkmg water
" standards; and (4) are designated as priority pollutants by EPA. The results of this analys1s can
provide a qualitative mdxcatlon of potentlal risk posed by the release of these chermcals Actual risk -

depends on the magmtude frequency, and duration of pollutant loadrng, srte-specxﬁc enwronmental |

g A  conditions; proximity and number of human and ecologxcal receptors and relevant exposure 7

, pathways The followmg dlscussxon outlines the categonzatlon schemes Ranges of parameter values

. deﬁmng the categones are also presented

,

(a) . Acute Aquatic Toxicity

Key Parameter: - - Acute aquatic life criteria/LCso or other benchmark (AT) (ug/L)

Using acute criteria or lowest reported acute test results (generally 96- hour and 48-hour
.duratlons for fish and mvertebrates respectlvely) chermcals are grouped accordmg to their relatxve

' short-term effects on aquatlc life.
Categorization Scheme;

AT <100 . Highly toxic

. LO00ZAT>100° .. Moderately toxic
AT > 1,000 t ~ Slightly toxic

Thrs scheme used as a rule-of-thumb gutdance by EPA's OPPT for Premanufacture Notice ,
(PMN) evaluations, is used to mdtcate chemicals that could potenttally cause lethallty to aquatic life

downstream of dxscharges
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(b)  Volatility from Water

Key Parameter: Henry's Law constant (HLC) (atm-m3/mol)

HLC. = Vapor Pressure (atm)

Solubility (mol/m?) (Eq. 14)

HLC is the measured or calculated ratio between vapor pressure and solubility at ambient
conditions. This parameter is used to indicate the potentxal for orgamc substances to partition to air
in a two-phase (alr and water) system A chemical's potential to volatxhze from surface water can be
inferred from HLC, | |

Categorization Scheme:

HLC > 10? Highly volatile

10°>HLC> 10 . o Moderately volatlle

10°>HLC >3 x 107 | Slightly volatile
"HLC<3x107 : Essentially nonvolatile

This scheme, adopted from Lyman et al. (1982), gives an indication of chemical potential to
volatilize from process wastewater and surface water, thereby reducing the threat to aquatic life and
human health via contammated fish consumptlon and dnnkmg water yet potentially causing risk to

exposed populat:ons via mhalatxon ‘
|

(c) Adsorptlon to Sonl/Sednments
- Key Parameter: Soil/sediment adsorption ‘coefﬁcient X.0)

K, is a chemical-specific adsorption parameter for organic substances that is largely

independent of the properties of soil or sediment and can be used as a relative indicator of adsorption




to such media. K, is h1ghly mversely correlated thh solublhty, well correlated w1th octanol-water '

‘ partmon coeﬁicxent and faxrly well correlated thh BCF.
Categorlzation Scheme: o

K, > 10,000 S S Highlyadsorptive o

10,000 > K, > 1,000 l Moderately adsorptive’
1,000>K,.>10 - - - Slightly adsorptive -
K,. <10 _ v : . ‘Essen'tially nonadsorptiv_e

_ This scheme is devised to evaluate subStances that rnay 'partition to solids and potentially
contarmnate sedxment underlymg surface water or land recemng sewage sludge applications.
Although a high K, value indicates that a chemlcal is more hkely to partmon to sedlment it also

lndlcates that a chemical may be less bxoavallable ‘
(d)  Bioaccumulation Potential

Key Parameter:.  Bioconcentration Factor (BCF)

BCF - Equxlxbnum chemxca] concentration in organism (wet \\elght) . . 15)
' Mean chemical concentration in water L o (Eq )

BCF isa good indicator of potentxal to accumulate in aquatxc biota through uptake across an

external. surface membrane
. Categorization Scheme:

"BCF>500 .- . Highpotential .
- 500>BCF>50 N Moderate potential -
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50>BCF>5 | ~ Slight potential

BCF<5' Nonbioaccumulative

This scheme i is used to 1dentxfy chemlcals that may be present in fish or shellfish tissues at
hlgher levels than in surroundxng water. These chermca.ls may accumulate in the food chain and
increase exposure to hlgher troph:c level populattons mcludmg people consummg thelr sport catch

or commercial seafood.

(e) Biodegradation Potential
Key Parameter: Aqueous Aerobic Biqdegradation Half-life (BD) (days)

Biodegradation, photolysis, and hydrolysis are three potential mechanisms of organic chemical
transformation in the environment. A BD is selected to represent chemical persistence because of its
importance and the abundance of measured or estimated data relative to other transformation

mechanisms.

Categorization Scheme:

BD< 7 . Fast
7<BD <28 Moderate
28<BD < 180 | Slow
180<BD Resistant

This scheme is based on classification ranges given in a recent compilation of environmental
fate data (Howard et al., 1991). This scheme gives an indication o'f chemicals that are likely to -
biodegrade in surface water, and therefore, not persist in the enwronment However, blodegradatlon

products can be less toxic, equally as toxic, or even more toxic than the parent compound
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2.2.4 Assumptions and Limitations

The major assumptions and limitations associated with the data compilation and categorization

~ schemes are summarized in the following two sections.

‘ @

®

Data Compilation

If data are readily avallable from electronic data bases other primary and secondary

sources are not searched.

Much of the data are estrmated and, therefore can have a hrgh degree of associated. .

uncertainty.

. . .
For some chemicals, neither measured nor estimated data are avaxlable for key
categorization parameters. In addition, chemicals identified for this study do not
represent a complete set of wastewater constttuents As a result thls study does not

o complete]y assess TEC wastewater.

g Categorization Schemes

- Receiving waterbody characteristics, pollutant loading amounts exposed populattons

and potentral exposure routes are not considered.

i

Pl‘acement into groups is based on arbrt’rary order of magnitude data breaks for several

ccategorization schemes: Combined with data uncertainty, this may lead to an

overstatement or understatement of the charactenstlcs ofa chemical.

Data derived from laboratory tests may not accurately reﬂect conditions in the field.

I

' Avaﬂable aquatlc toxxcrty and bxoconcentratron test data may not represent the most
-sensitive species. -

The bxodegradatron potentlal may not be a good 1nd1cator of pers15tence for orgamc
chemicals that rapidly photoxrdxze or hydrolyze since these degradation- mechanisms
are not consxdered
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2.3 Documented Environmental Jmpacts

State and Regional enwronmental agencxes are contacted, and State 304(1) Short Lists, State
Fishing Adwsones and published hterature are rev1ewed for ewdence of documented envxronmentaI‘
impacts on aquatlc life, human health POTW operatxons and the quahty of receiving water due to
dxscharges of pollutants from TEC facilities. Reported 1mpacts are compiled and summanzed by -

study site and facility.




- 3. DATA SOURCES
3.1 g Watser Quality Impacts

Readlly avallable EPA and other agency data bases models and reports ‘are used in the
‘ evaluatnon of water quality i xmpacts The followmg six sections descnbe the various data sources used

“in the analys1s
3.1 Facility-Specific Data

_ EPA’s Engmeenng and Analysxs Division (EAD) provided pro_]ected facility efﬂuent process

flows, facxllty operating days, and pollutant loadmgs (Appendix A) in F ebruary-May 1997 (U S. EPA, :

~ 1997) For each option, the long-term averages (LTAs) were calculated for each pollutant of concern |
~ based on sampllng data.’ Facxlmes reported in the 1 994 Detazled Questionnaire for the
7; ransportatzon Equipment Cleamng Indushy the annual quantxty dxscharged to surface water and

POTWs (U.S. EPA, 1994b). The annual quantlty dlscharged (facxllty flow) was multlphed by the |

LTA for each pollutant and converted to the proper umts to calculate the loading (m pounds per year) B

for each pollutant.

‘ The locations of facilities on recelvmg streams are 1dent1ﬁed usmg the U S. Geological Survey
(USGS) cataloglng and stream segment (reach) numbers contamed in EPA's Industnal Fac:htles
Dlscharge (IFD) data base (U S. EPA, l994-1996a) Latltude/longltude coordmates if avatlable are .
used to locate those facrlrtles and POTWs that have not been assigned a reach number in IFD The
‘ names, locatlons and the flow data: for the POTWs to which the indirect facilities dtscharge are

i obtained from the 1994 TEC Questionnaire (U.S. EPA, 1994b), EPA's 1992 NEEDS Survey (U.S.
EPA, 1992b) IFD and EPA's Permit Comphance System (PCS) (U.S. EPA, 1993- -1996). Ifthese
sourcés did not yield information for a facility, alternative measures are taken fo obtam a complete‘ ’

i

set of receiving streams and POTWs
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‘ The receiving stream ﬂow data are obtamed from elther the W.E. Gates study data or from
measured  streamflow data, both of which are contained in EPA's GAGE file
(U.S. EPA, 1994-1996b). The W.E. Gates study contams calculated average and low flow statistics
based on the best available flow data and on dramage areas for reaches throughout the United States. .

The GAGE ﬁle also includes average and low flow statistics based on measured data from USGS

gaging stations. "Dissolved Concentration Potentials (DCPs)" for estuaries and bays are obtained .
from the Strategic Assessment Branch of NOAA's Ocean Assessments Division (NOAA/U.S. EPA,
1989-1991) (Appendix B). Cntxcal Dilution Factors are obtamed ﬁ'om the ]l/[zxmg Zone Dilution
Factors for New Chemical Exposure Assessments (U.S.EPA, 1992a)

3.1.2 Information Used to Evaluate POTW Operations

POTW treatment eﬂicxency removal rates are obtamed from a variety of sources including a -
study of 50 well-operated POTWs referred to as the “50 POTW Study” (U.S. EPA, 1982), the Risk
Reductxon Engineering Laboratory (RREL) data base (now renamed the National Risk Management
Reserch Laboratory data base U. S, EPA, 1995a); the Envzronmental Assessment of the Pesticide

Manufacturing Industry (U.S. EPA, 1993b); the Envzronmental Assessment of the Proposed Effluent -

Guidelines for the Metal Products and Machmery Industry (Phase D) (U.S. EPA, 1995b); and the
Environmental Assessment of Proposed Efftuent Guidelines for the Centralized Waste Ti reatment

Industry (U.S. EPA, 1995¢c). When data are not avaxlable the removal rate is based on the Temoval
rate of a similar pollutant (Appendxx C).

Inhibition values are obtamed from Guza’ance Manual Jfor Preventing Inter;ference at POTWS
(U.S. EPA, 1987) and from CERCLA Site Dzscharges to POTWs: Guidance Manual (U.S. ‘EPA,
1990a). The most conservative values for activated sludge are used. For pollutants with no specific

inhibition value, a value based on compound type (e.g., aromatics) is used (Apbendix o).
Sewage sludge regulatory levels, if avallable for the pollutants of concern, are obtained from

the Federal Register 40 CFR Part 503, Standards for the Use or Disposal of Sewage Sludge, Final
Rule (October 25, 1995) (U.S. EPA, 1995d). Pollutant limits established for the final use of disposal
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 overa 4-day period at which a diverse genera of aquatic organisms and their uses should not be

. of sewage sludge when the sewage sludge is applied to agricultural and non-agricultural land are used
(Appendix C). Sludge partition factors are obtained from the Report to C’ongress on the Discharge )
‘of Hazardous Wastes to Publzcly-Owned Treatment Works (Domestzc Sewage Study) (U S. EPA,
1986) (Appendrx ). -
3.1.3  Water Quality Criteria (WQC) -
The ambrent cntena (or toxrc effect levels) for the protectlon of aquatic life and human health -
l are obtamed froma variety of sources 1ncludmg EPA criteria documents EPA's ASTER, and EPA's
IRIS (Appendix C). Ecolog1ca1 toxlcxty estlmatlons are used when pubhshed values are not available,
The hlerarclues used to select the appropnate aquatlc life and human health values are descnbed in

the followmg sectlons
3.1.3.1' Aquatic Life -

Water quallty cntena for many pollutants are establrshed by EPA for the protection of
freshwater aquatic life (acute and chronic cntena) The acute value represents a maximum allowable
1-hour average ooncentratlon ofa pollutant at any txme and can be related to acute toxic effects on

N aquatic life. The chronic value represents.the average allowable concentration of a toxic pollutant
‘unacceptably affected, provided that these levels are not exceeded more than once every 3 years.

For pollutants for whxch no water quality criteria are  developed, specrﬁc toxrcrty values (acute
and chromc effect concentrations reported in publlshed literature or estrmated usmg various
application techniques)- are used. In selecting values from the literature, measured concentratlons
| from ﬂow—through studies under typical pH and temperature condrtlons are preferred. The test
organism must be a North Amencan resxdent species of fish or invertebrate. The hlerarch1es used to

g ‘select the appropnate acute and chronic values are listed below in descendmg order of pnonty
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Acute Aguatic Life Values:

National acute“ freshwater quality cn'teria’

Lowest reported acute test values (96-hour LCS0 for fish and 48-hour
EC,/LCs, for daphnids);

Lowest reported LCs, test value of shorter duration, adjusted to estimate a
96-hour exposure period;
Lowest reported LCj, test value of longer duration, up to a maximum of 2
weeks exposure; and

'Estimated 96-hour LC,, from the ASTER QSAR model.

Chronic Aquatic Life Values:
National chronic freshwater quality criteria;

Lowest reported maximum allowable toxic concentration (MATC), lowest
observable effect concentration (LOEC), or no observable effect
concentration (NOEC);

Lowest reported chronic growth or reproductive tox1c1ty test concentratlon
and - :

Estimated chronic toxicity concentration from a measured acute chronic ratio
for a less sensitive species, QSAR model, or default acute: chromc ratio of
10:1.

3.1.3.2 Human Health

Water quallty criteria for the protection of human health are established 1 in 1 terms of a
pollutants toxic effects, including carcinogenic potential. These human health criteria values are
developed for two exposure routes: (1) mgestmg the pollutant via contammated aquatic organisms

only, and (2) ingesting the pollutant via both water and contaminated aquatic organisms as follows.




For Toxicit Protection (ingestion of or: anisms onl

: :RfD‘xCF I o . ,
HH = Y—2 - : : v : :
" IR x BCF | - o (B 16
' where: , .
HH, = . human health value (ug/L)
~RID = reference dose for a 70-kg individual (mg/day)
IR, = fishingestion rate (0.0065 kg/day)
BCF = bioconcentration factor (liters/kg) ,
CF = conversion factor for units (1,000 /.cg/mg) : .

: Fdr Carcinogenic Protection (ingestion of organisms only)

- BWxRLxCF

®  SFxIRxBCF - | - (Eg 17)
' where: |
HH,, ‘=  human health value (/.cgle
- BW- =" body weight (70 kg)
. - RL = - risklevel (10
- SF = cancer slope factor (mg/kg/day)’
IR, = . fishingestion rate (0.0065 ‘kg/day)
BCF = | bioconcentration factor (hters/kg) }
CF = conversion factor for units (1,000 ug/mg) .

For Toxicity Protection (ingestion of water and organisms)

RD x CF~

. HH, = ‘ - 2 . |
7w TR, (R, x BCH S Bl
. where: |
HH,, = human health value (,u,g/L) o o
- RfD = reference dose for a 70-kg mdmdual (mg/day)
IR, = water mgestxon rate (2 liters/day)
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fish ingestioh rate (0.0065 kg/day)

R, = ‘
BCF =  bioconcentration factor (liters/kg)
CF =

conversion factor for units (1000 ;,Lg/mg) .

For Carcinogenic Protection (ingestion of water and organisms)

HH - BWxXRLxCF | »
“ ~ SFx (R, + UR x BCF) (Eq. 19)
where:
HH,, = human health value (ug/L)
BW = body weight (70 kg)
RL = risk level (10%)
SF = cancer slope factor (mg/kg/day)™
IR, =  water ingestion rate (2 liters/day)
- IR, = fishingestion rate (0.0065 kg/day)
BCF. =  bioconcentration factor (liters’kg)
CE = conversion factor for units (1,000 xg/mg)

The values for ingesting water and organisms are derived by assuming an average déily ingestion of
2 liters of water, an average daily fish consumption 'réte of 6.5 grams of plotentiall‘y contaminated fish
products, and an average adult body weight of 70 kilograms (U .S. EPA, 1991a). Values protective
of carcinogenicity are used to assess the potential effects on human health, if EPA has established a

slope factor.

Protective concentration ievels for carcinogens are  developed in-terms of non—thre'shold‘
lifetime risk level. Criteria at a risk level of 10 (1E-6) are chosen for this ‘a‘nalysis. This risk level
indicates a probability of one additional case of cancer for every 1-million persons exposed. Toxic
effects criteria for noncarcinogeris include systemic effects (e.g‘., reproductive, immunological,
neurological, circulatory, or respifatory toxicity), organ-specific toxicity, developmental toxicity,

mutagenesis, and lethality.

38




The hxerarchy used to select the most appropnate human health crltena values is lxsted below = _

in descendmg order of pnonty

. Calculated human health criteria values using EPA's IRIS Rst or SFs used in
conjunction with adjusted 3 percent lipid BCF values derived from Ambient Water
Quality Criteria Documents (U.S. EPA, 1980); three percent is the mean lipid content

~ of fish tissue reported in the study from which the average daily fish consumptlon rate
«of 6.5 g/day is derived,; .

_+ Calculated huiman health criteria values‘usmg current. IRTS RfDs or SFs and
* representative BCF values for common North Amencan spemes of fish or = = =
" invertebrates or estlmated BCP values '

. Calculated human health criteria values using RfDs or SFs from EPA's HEAST used |
in conjunction with adjusted 3 percent lipid BCF values denved from Ambzent Waz‘er
. Oualzty Criteria Documents (U.S. EPA, 1980) '

\ Calculated human health criteria values using current RfDs or SFs from HEAST and .
- representative BCF values for common North American species' of fish or
_ mvertebrates or estimated BCF values; '

.« Cntena.from the Ambient ,Water Qualizy Criteria Documents (U S. EPA, 1980); and . ,

. Calculated human health values using RfDs or SFs from data sources other than IRIS
or I-IEAST ' :

~ This hierarchy is based on- Sectlon 2. 4 6 of the T echnical Support Document for Water g
Oualzty-based Toxics Control (U. S EPA, 1991a) whlch recommends usmg the most current risk
information from IRIS when estimating human health nsks In cases where chemicals have both RfDs
and SFs from the same level of the hxerarchy, human health values are calculated using the formulas

. for carcmogemcxty, whlch always result in the more strmgent value of the two glven the risk levels

employed.
3.1.4 Information Used to Evaluate Human Health Risks and Benefits '
Fish ingestion rates for sport anglers, subsistence anglets,_ and the general population are

~ obtained from the Exposure Factors-Hahdbook (US EPA, 1989a). State population}idata and
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average household size are obtained from the 1995 Statistical Abstract of the United States (U.S.

Bureau of the Census, 1995). Data concerning the numbet of anglers in each State (i.e., resident
fishermen) are obtained from the 1991 National Survey of Fishing, Hunting, and Wildlife Associated
Recreation (U.S. FWS, 1991). The total number of river miles or estuary square miles within a State
are obtained from the 1990 National Water Quality Inventory - Report to Cohgress (U.S. EPA,
'1990b). Drinking water utilities located within 50 miles downstream from each discharge site are .
identified using EPA's PATHSCAN (U.S. EPA, 1996a).  The population served by a drinking water
utility is obtained from EPA's Drinking Water Supply Files (U.S. EPA, 1996b) or Federal Reportmg
Data System (U.S. EPA, 1996c). Willingness-to-pay values are obtained from OPA’s review of a |
1989 and a 1986 study The Value of Reducing Risk.s of Death: A Note on New Evidence (Fisher,
Chestnut, and Violette, 1989) and Valuing Risks: New Infonnatzon on the Willingness to Pay for
Changes in Fatal Risks (Vlolette and Chestnut 1986) Values are adjusted to 1994, based on the
relative change in the Employment Cost Index of Total Compensatlon for all Civilian Workers.

Information used in the evaluatlon is presented in Appendlx D.
3.1.5 Information Used to Evaluate Ecological Benefits

The concept of a “contammant-free fishery" and the estimate of an increase in the consumer
surplus associated with a contammant-free fishery are obtained from Discrete Choice Models 10
Value Changes in Environmental Oualzty' A Great Lakes Case Study, a thesis submitted at the
University of Wisconsin-Madison by Audrey Lyke i in 1993. Data concerning the number of resxdent
anglers in each State and average number of ﬁshxng days per angler in each State are obtained from
the 1991 National Survey of Fzshmg, Hunting, and Wzldl ife Assoczated Recreation (U.S. FWS
1991) (Appendix D). Median net benefit values for warm water and cold water fishing days are
obtained from Nonmarket Values ﬁom Two Decades of Research on Recreatzonal Demand (Walsh |
etal, 1990). Values are adjusted to 1994, based on the change in the Consumer Price Index for all
urban consumers, as pubhshed by the Bureau of Labor Statistics. The concept and methodology of
estimating nonuse (mtnnsxc) beneﬁts based on improved water quahty, are obtained from Intrinsic
Benefits of Improved Water Oualzty Conceptual and Empirical Perspectives (Fisher and
Raucher, 1984).




- 13.1.6 - Information Used to E'valuate, Economic ProductiVity Beneflts '

| Sewage sludge pollutant limits for surface dlsposal and land applxcatron (cexhng limits and
4 pollutant concentration limits) are obtamed from the Federal Reglster 40 CFR Part 503, Standards
for the Use or stposal of Sewage Sludge Flnal Rule (October 25, 1995) (U.S. EPA, 1995b). Cost -
savings from shifts in sludge use or disposal practlces from composrte baseline disposal practices are
~ obtained from the Regulatory Impact Analyszs of Proposed Efﬂuent Limitations Guidelines and
Standards for the Metal Products and Machmery Industry (Phase D) (U. S EPA, 1995e). Savmgs .
are adjusted to 1994 using the Constructlon Cost Index published in the Engmeenng News Record

In this report EPA consulted a wide vanety of sources, including: ' " o

1988 National Sewage Sludge Survey;

« 1985 EPA Hana’book for Estzmatzng Sludge Management C’osts

.« 1989 EPA Regulatory lmpact Analyszs of the Proposed Regulatzons for Sewage:
"+ Sludge Use and Dzsposal *
. Interv1ews w1th POTW operators’
. Intervxews thh State government solxd waste and waste pollutlon control experts

. Review of trade and techmcal hterature on sewage sludge use or dtsposal practlces
and costs; and — :

. Research organizations with expertise in waste management.
Information used in the evaluation is presented in Appendix D.
3.2 Pollutant Fate and Toxicity
- The chemical-specific data needed to conduct the fate and toxicity evaluation are obtained -
from various sources as discussed in Section 2.2.2 of this report; Aquatic life and human health‘

. values are presented in ‘Appendix C. PhysieaVcherrﬁcal~vpropexty data are also presented in

Appendix C.
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3.3  Documented Environmental Impacts

Data are obtained from State and Regional environmenta.l agencics in Regions III, V, VI, VII,
v, IX, X. Data are also obtained from the 1990 State 304(1) Short Lists (U.S. EPA, 1991b) and :
the 1995 Naizonal Listing of Fish Consumptzon Aadvisories (U S EPA, 1995f). Literature abstracts
are obtained through the computenzed mformatlon system DIALOG (nght-Rldder Informatxon, )

1996) which provides access to Enviroline, Pollution Abstracts Aquatic Science Abstracts and

Water Resources Abstracts.
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4. SUMMARY OF RESULTS

- 4.1  Projected Water Quality Impacts
. 4.1.1 Comparison of Instream Coneentrations with Ambientlw ater Quality Criteria

The results of this analysis indicate the water quality benefits of controlling discharges;'from
TEC facilities (barge-chemical and petroleum rail-chemical and truck-chemical) to surface waters
and POTWs. The followmg two sections summanze potentlal aquatlc life and human health impacts

on recewmg stream water quahty and on POT W operations and their rece1v1ng streams for direct and

" indirect dlscharges All tables referred to in these sectxons are presented at the end of Section 4.

: Appendnces E, F, and G present the results of the stream modelmg for each type of dlscharge and‘

. TEC fac1hty, respectlvely
4. 1.:1.1 Direct Discharges _
(a) BargeaChemieal and Petroleum Faeilities - Sample Set

The eﬁ'ects of dxrect wastewater dlscharges on recemng stream water quahty are evaluated
- at current and grogosed BAT treatment levels for 6 barge-chemlcal and petroleum facxhtles

dlschargmg 60 pollutants 10.6 receiving streams (nvers) (Table 1). At current dxscharge levels ‘these

6 facilities.discharge 84,653 pounds—per-year of pnonty and nonconventional pollutants (Table 2). .

These loadings are reduced to 3,931 pounds-per—year at proposed BAT discharge levels; a 95

- percent reduction.

Modeled instream pollu’tant concentrations are projected to exceed human health criteria

or toxic effect levels (developed for water and orgamsms consumptxon) in 33 percent (2 of the total

6) of the recelvmg streams at current discharge levels and in 17 percent (1 of the total 6) of the

. receiving streams at proposed BAT dxscharge levels ('l‘able 3). Two (2). pollutants at both_ current

/
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and proposed BAT discharge levels are projected to exceed instream criteria or toxic effect levels
using a target risk of 10’6 (1E—6) for carcinogens (Table 4).

Instream pollutant concentratlons are not projected to exceed aguatxc life criteria (acute or

chronic) or toxic effect levels at current or progosed BAT discharge levels (Table 3). Excursmns

of human health criteria or toxic effect levels (developed for organisms consumption only) are also
presented in Table 3. Instream concentrations of 2 pollutants are projected to exceed human health

criteria or toxic effect levels in 1 of the 6 receiving streams at current dxscharge levels. The two ,

excursions projected at current dlscharge levels are ehmmated at groposed BAT discharge levels.
(b) Barge-Chemical and Petroleum Facilities - National Extrapolationv |

Sample set data are extrapolated to the national level based on the statistical methodology
used for estimated costs, loads and economic lmpacts Extrapolated values are based on the sample
set of 6 barge-chemical facilities dxschargmg 60 pollutants to 6 recelvmg streams'(Ta‘ble 1). These
values are extrapolated to 14 barge-ohemical and petroleum facilities discllarging 60 pollutants to 141 ,

receiving streams (Table 5).

Extrapolated instream pollutant concentrations of 2 pollutants are proje ected to exceed human

health criteria or toxic effect levels (developed for water and organisms consumption) in 43 percent

(6 of the total 14) recelvmg streams at current discharge levels and in 21 percent (3 of the total 14)
of the receiving streams at groposed BAT discharge levels (Tables 5 and 6). A total of 9 excurswns :

in 6 receiving streams at current ‘condmons will be reduced to 6 excursxons in3 recelvmg streams

at proposed ﬁAT discharge levels (Table 5). Additionally, the 6 excursions of human_health

criteria or toxic effect levels (developed for organiSms consumption only) in 3 receiving streams

will be eliminated at pmpnsed_BAI‘discharge levels (Table 5).




4.1.1.2 Indirect Discharges
(a) Barge-Chemical and Petroleum Facilities -'vSample Set

. The 1 indirect barge-chenncal and petroleum facility is not bemg proposed for pretreatment ‘
" standards EPA did, however, evaluate the effects of the facility’s discharge on a POTW and its |

- rece1v1ng stream. At r.un:ent discharge levels, this 1 facility discharges 14,565 pounds—per—year
of priority and nonconvenuonal pollutants (Table 2). These loadmgs are reduced to 6,665

) pounds-per—year at pmposed_pmtneatment discharge levels, a 54 percent reductron

Water quality modehng results for the 1 indirect barge—cherrucal and petroleum fac111ty that
drscharges 60 pollutants to 1 POTW with an outfall on'l rece1vmg stream 1nd1cate that.at both
current and pm.pnsed_pl:et:eaj:mem dlscharge levels no instream pollutant concentrat1ons are

o expected to exceed aqnaxm_hfe_cntena (acute or. chronic) or toxic effect levels (Table 7).

Addmonally, at cm:rent and pmpnsed_p:etneannent dlscharge levels, the instream concentratxons
(using a target risk of 10 for carcmogens) are not projected to exceed hnman_health_fntena or
tox1c effect levels (developed for consumphon of water and orgamsms/orgamsms consumptlon _

only) (Table 7)

In addmon the potential impact of the 1 barge—chemlcal and petroleum fac111ty 1s evaluated,‘
in terms of inhibition of POTW operation and contammatlon of sludge. No inhibition or sludge

~ contamination problems are prOJected at the'l POTW rece1v1ng wastewater (Table 8).

Smce no excursions of ambient water quahty cntena (AWQC) or 1mpacts at PO‘I Ws are

' prOJected results are not extrapolated to the national level.
(®)  Rail-Chemical Facilities - Sample Set

( - The effects of POTW wastewater d1scharges of 103 pollutants on rece1v1ng stream water ,‘
,quahty are evaluated at current and pmpnsed_px:etneatmem dlscharge levels, for 12 indirect '
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. rail-chemical facilities that discharge to 11 POTWs located en 11 receiviné streams (rivers)
“(Table 9). Pollutant loadings for the 12 facilities at cm:nent dlscharge levels are 13,580 pounds-
per-year (Table 2). The loadings are reduced to 7 852 pounds-per-year after proposed

- pretreatment; a 42 percent reducnon

Instream pollutant concentrations are pro;ected to exceed hnman_health_cut_enm or toxic -
effect levels (developed for water and orgamsms consumptlon) in 45 percent (5 of the total 11)
. of the receiving streams at current and pmposed_pnetneatment d1scharge levels (Table 10).

Three (3) pollutants at current and l pollutant at pmposed_pnetx:eatment discharge levels are
projected to exceed instream criteria or toxic effect levels usmg a target risk of 10 (1E-6) for the

carcinogens Cl‘able 11) Excursmns of h.uman_hea.lth_cntena or toxic effect levels (developed

for organisms consumption only) are projected in 18 percent (2 of the total 11) of the receiving

-streams (Tables 10 and 11). The pmpnsed_pj:et_:eatmem regulatory option will eliminate these |
excursions (Tables 10 and 11).

Instream pollutant concentrations are projected to exceed chmmc_aqnatm_hfe_cnmama or

toxic effect levels in 18 percent (2 of the total 11) of the rece1vmg streams at current dlscharge
. levels (Table 10) A total of 4 pollutants at current dlscharge levels are projected to exceed
instream criteria or toxic effect levels (Table 11). Bmposed_pnetteannent dlscharge levels reduce
prOJected excursions to 3 pollutants in 1 of the 11 rece1vmg streams (Tables 10 and 11). The 1
excursxon of_acute_aquanc_hfe_cnteua or toxic effect levels is eliminated by the pmposed
pretreatment regulatory option (Tables 10 and ll)

In addition, the potential impact of the 12 rail-chemical facilities, which dlscharge to 11
POTWs, are evaluated in terms of 1nh1b1t10n of POTW operatlon and contamination of sludge.
Inhibition problems from 4 pollutants are projected at 55 percent (6 of the 11) of the POTWs
recelvmg wastewater discharges at current d1scharge levels (Tables 12 and 13). Inhlbmon
problems are reduced to 4 POTWs by the proposed gretreatment regulatory option. No sludge

contamination problems are prOJected at the 11 POTWs recewmg wastewater discharges (Table 12).




© - Rail-Chemical Facilities - National EXtrapolation

Sample set data are extrapolated to the national level based on the statlstlcal methodology ‘
-used for estimated costs, loads, and economic 1mpacts Extrapolated values are based on'the sample
vset of 12 rail-chemical facilities dxschargmg 103 pollutants to ll POTWs located on 11 recemng'
"streams (Table 9). These values are extrapolated to 38 rail-chemical fac1lxtres dtschargmg 103 - |

pollutants to 37 POTWs with outfalls on 37 streams (Table 14)

Extrapolated mstream concentrations are prOJected to exceed human health crlterla or toxxc‘ B
et’fect levels (developed for water and orgamsms consumptxon) in 43 percent ( 16 of the total 37)

receiving streams at both current and progosed pretreatment dxscharge levels (Tables 14 and 15).

A total of 32 excursrons due to the dlscharge of 3 pollutants at current conditions will be reduced

- to 16 excursmns due to the dxscharge of 1 pollutant (Table 14) Addmonally, the 8 excursions of ’
human ‘health criteria or toxic effect levels (developed for organisms consumptlon only) in 8 .

recexvmg streams will be eliminated by the progosed gretreatmen regulatory optton (Table 14) .

: Extrapolated instream pollutant concentrations are projected to exceed chronic aguatic life

criteria or toxic eﬁ'ect levels in 22 percent (8 of the total 37) receiving streams at current dlscharge

levels (Table 14). A total of 4 pollutants at current dlscharge levels are prOJected to exceed instream = -

criteria or toxic effect. levels (Table 15).. Progosed pretreatmen dlscharge levels reduce pro;ected
excursrons to 3 pollutants i in 16 percent (6 of the total 37) receiving’ streams (Tables 14 and 15). A

total of 26 excursions at current condltrons are reduced to 17 excursions at grogosed pretreatmen

- discharge levels- (Table 14). Addmonally, the 6 excursions of acute aguatlc life crltena or toxic |
. effect levels in'6 recexvmg streams will be eliminated by the proposed pretreatmen regulatory
optlon (Table 14). '

~ The extrapolated potential 1mpact of the 38 rall-chermcal facrlmes whlch dlscharge to 37

POTWs are also evaluated in'terms of inhibition of POTW operatlon and contammatlon of sludge.

Inhibition problems at 57 percent (21 of the 37) of the POTWs at current discharge levels are



reduced to 35 percent (13 of 37) of the POTWs by the proposed pretreatmen regulatory option
(tables 16 and 17). No sludge contamination problems are projected at the 37 POTWs (Table 16).

(d) Truclc-Chemical Facilities - Sample Set

The effects of POTW wastewater discharges of 80 pollutants on receiving stream water
quality are evaluated at current and proposed gretreatmen discharge levels for 40 truck-chemical
facilities which discharge to 35 POTWs with outfalls on 35 receiving streams (29 rivers and 6

_estuaries) (Table 18). Pollutant loadmgs for the 40 facihties at current discharge levels are 128 ,932

pounds-per-year (Table 2). The loadings are reduced to 26, 083 pounds-per-year after the propose
gretreatmen an 80 percent reduction

Instream concentrations of 1 pollutant (using a target risk of 10 (1E-6) for carcinogens) are
projected to exceed human health criteria or toxic effect levels (developed for water and organism
consumption/organism consumption only) in 6 percent (2 of the total 35) of the receiving streams at

current discharge levels (Tables 19 and 20). The groposed pretreatment regulatory option

eliminates excursmns of human health cnterla or tox1c effect levels

Instream pollutant concentratlons are also prOJected to exceed hromc aquatic life crlten

or toxic effect levels in 23 percent (8 of the total 35) of the receiving streams at current drscharge

levels (Table 19). A total of 1 pollutant at current discharge levels is pro_lected to exceed instream -

criteria or toxic effect levels (Table 20) Proposed pretreatment discharge levels reduce prolected
excursions to 1 pollutant in 17 percent (6 of the total 35) of the recelvmg streams (Tables 19 and 20).
No excursions of acute aquatic life criteria or toxic effect levels are projected.

In addition, the potential impact of the 40 truck-chemical facilities, which discharge to 35
POTWs, are evaluated in terms of inhibition.of POTW operation and contamination of sludge No
inhibition or sludge contamination problems are prOJected at the 35 POTWs recervmg wastewater

discharges (Table 21).
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Since no impacts at POTWs are projected, results arenot extrapolated to the national level.
(e) Truck-Chemical Facilities - N ational Extrapolation '

Sample set data are extrapolated to the national level based on n the statistical methodology .
used for ‘estimated costs, loads, and economic impacts. Extrapolated values are based on- the sample .
set of 40 truck-chermcal facilities drschargmg 80 pollutants to 35 POTWs with outfalls on 35
. recexvmgst_reams (Table 18). The values are extrapolated to 288 truck-chemical facilities dtschargrng

.80 pollutants to 264 POTWs located oni 264 receiving streams (Table 22).

Extrapolated instrearn pollutant concentrations of 1 pollutant are projected to exceed human

health criteria or toxic effect levels (developed for water and organisms consumption/organisms

consumption only) in 5 percent (14 of the total 264) of the receiving stream,sv at current discharge
levels (Tables 22 and 23). Excursions of human health criteria or toxic éffect levels are eliminated

by the proposed pretreatment regulatory option (Table 22).

Extrapolated instream pollutant concentrations of 1 pollutant are also prOJected to exceed
chronic aguatlc life criteria or tox1c effect levels in 19 percent (49 of the total 264) of the recexvmg
streams at current discharge levels ('I‘ables 22 and 23). Proposed pretreatment drscharge levels

. reduce excursions to 1 pollutant in 14 percent (37 of the total 264) of the receiving streams (Tables

22 and 23) A total of 49 excursrons in 49 recelvmg streams at current conditions will be reduced -

to 37 excursions in 37 receiving streams at proposed pretreatment discharge levels (Table 22).
412 Estimation of Human Health Risks and Benefits

The results of this analysis indicate the potential benefits to human health by estimating the

risks (carcinogenic and systemic effects) associated With current and reduced pollutant levels in fish

ttssue and drmkmg water: The followmg two sections summarize potennal human health impacts

from the consumptron of fish tissue and drinking water denved from waterbodxes rmpacted by direct

and mdrrect dlscharges Risks are estimated for recreational (sport) and sub51stence anglers and thexr :
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families, as well as the general population. Appendices H and ‘I present the results of the modeling

for each type of discharge and facility, respectively.
4.1.2.1 Direct Discharges
(a) Barge—Chemical an‘d Petroleum Facilities - Sample Set

The effects of direct wastewater discharges on human health from the consumiption of fish |
tissue and drinking water are evaluated at current and proposed BAT treatment levels for 6 barge-

chemical and petroleum facilities discharging 60 pollutants to 6 receiving streams .(rivers) (Table 1).

Fish Tissue — At current discharge levels, 1 receiving stream has total estimated individual
pollutant cancer risks greater than 10 (1E-6) due to the discharge of 1 carcinogen from 1 barge-

chemical and petroleum facility (Table 24). Total estimated risks. greater than 107 (1E-6) are

projected for the general populatron sport anglers, and subsistence angler At current discharge
levels, total excess annual cancer cases are estimated to be 3. 9E-4 (Table 24). At progosed BAT
drscharge levels, 1 receiving stream has total estrmated mdmdual pollutant cancer risks greater than
10 (1E-6) due to the discharge of 1 carcmogen from 1 barge-chermcal and petroleum facility. Total
estimated risks greater than 107 (1E-6) are pro;ected for only subsrstence anglers. Total excess
annual cancer cases are reduced to 5.6E-6 at proposed BAT dlscharge levels (Table 24). Because |
the number of excess annual cancer cases at current discharge levels is lese than 0.5, a monetary value
of benefits to society from avoided cancer cases is not estimated. In addition, systemic toxicant
effects (hazard index greater than 1.0) are not pro;ected at current or proposed BAT dlscharge
levels (Table 25).

Drinking Water -- At current and proposed BAT discharge levels, 1 receiving stream has

total estimated mdrvrdual pollutant cancer nsks greater than 10°¢ (1E-6) due to the discharge of 1

carcinogen from 1 facility (Table 26). Estimated risks are 1.4E-5 and 1.1E-6 at current and at

proposed BAT discharge levels, respectively. However, no drmkmg water utility i is located within

50 miles downstream of the discharge site. Total excess annual cancer cases are, therefore, not

4
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pro;ected In addmon no systemxc toxicant effects (hazard index greater than 1.0) are pro;ected at

current or proposed BAT dlscharge levels (Table 25)

(b)" : Barge-Ch'emical and'Petroleu‘m .Fa'cilities-National Extrapolation

Sample set data are extrapolated to the national level based on the statlstlcal methodology
» used for estimated costs, loads and economic 1mpacts Extrapolated values are based on the sample
set of 6 barge-chermcal and petroleum facilities dlschargmg 60 pollutants to 6 recelvmg streams
(Table 1). These valuesiare extrapolated to 14 barge-chermcal and petroleum facilities dxschargmg

60 pollutants to 14 receiving streams

Fish szsue At current dxscharge levels, 3 recelvmg streams have total estlmated individual ‘
' pollutant cancer risks’ greater than 10 (1E-6) due to the drscharge of 1 carcmogen from 3 barge-.
- chermcal and petroleum facilities POTWs (Table 27). Total estlmated risks greater than 10‘6 ( 1E-6)
are pro;ected for the general gopulatron sport anglers, and subsnstence anglers. At current
drscharge levels total excess annual cancer cases are estimated to be 1.1E-3 (Table 27) At :
proposed BAT discharge levels, 3 receiving streams have total estlmated 1nd1v1dua1 pollutant cancer |
risks greater than 10 (1E-6) due to the dxscharge of 1 carcmogen from 3 facilities. Total estimated
risks greater than 10° (1E—6) are prOJected for only subs:stence anglers. ‘Total excess. annual cancer
cases are reduced to 1.6E-5 at grogosed BAT dlscharge Ievels (Table 27). Because the number of ‘ ‘
excess annual cancer cases at current dlscharge levelsls less.than 0. 5 a monetary value of benefits

~ to society from av01ded cancer cases 1s not esttmated In addttlon systemxc toxicant effects (hazard

index greater than 1. 0) are not pro;ected at current or grogosed BAT dlscharge levels (Table 28). :

!

) | Drinking Water -- At current and proposed BAT dlscharge levels 3 receiving streams have

total estimated mdrvxdual pollutant cancer nsks greater than 107 ( 1E—6) due to the dlscharge of 1
carcmogen from 3 facrlltles (Table 29). However no drmkmg water utilities are located within 50
: m11es downstream of the discharge sxtes Total excess. annual cancer cases are, therefore not

prOJected In addmon no’ systemlc tox1cant effects (hazard index greater than 1.0) are pro;ected at

current or Qroposed BAT drscharge levels (Table 28)
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4.1.2.2 Indirect Dischargés
' (a)  Barge-Chemical and Petroleum Facilities - Sample Set

The 1 indirect barge-chernical and petroleum facility that discharges 60 pollutants to 1 POTW
is not being proposed for pretreatment standards (Table 1). EPA did, however, evaluate the effects. -

of the POTW wastewater discharges on human health from the consumption of fish tissue and

drinking water at current and proposed pretreatment discharge levels.

Fish Tissue -- At current and proposed pretreatment discharge levels,. the 1 stream

receiving the discharge from 1 barge-chemical and petroleum facility/POTW is not proj ected to have
a total estimated individual pollutant cancer risk greater than 10 (1E-6) (Table 30). In addition, no
systemic toxicant effects (hazard index greater than 1.0) are pro;ected at current or p_rogosed

pretreatment discharge levels (Table 31).

Drinking Water — At current and grogosed pretreatment discharge levels the 1 stream
is not projected to have a total estlmated individual pollutant cancer nsk greater than 10 (1E-6)
(Table 32).In addition, no systenuc toxicant effects (hazard index greater than 1.0) are pro;ected at

current or proposed pretreatment discharge levels (Table 31).
(b)  Rail-Chemical Facilities - Sample Set

The effects of POTW wastewater discharges on human health from the consumbtion of fish-
tissue and drinking water are evaluated at current and p regosed pretreatmen t discharge levels for
12 rall-chemxcal facilities that dlscharge 103 pollutants to 11 POTWs with outfalls on 11 receiving |

streams (nvers) (Table 9).
Fish Tissue -- At current discharge levels, 7 streams receiving the discharge from 8

facilities/POTWs, have total estimated individual pollutant cancer risks greater than 10 (lE-6) from

13 carcinogens (Tables 33 and 34). Total estimated risks greater than lO'G-(lE-6) are projected for
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- the general population, sport anglers and subsistence angler Total excess annual cancer cases
are estimated at 6.5E-3. At proposed pretreatment discharge levels, 5 streams, recexvmg the

dxscharge from 6 facilities /POTWs have total estxmated individual pollutant cancer risks greater than
10 (1E—6) due to the dlscharge of 12 carcmogens (Tables 33 and 34). Total estimated risks greater
than 10 (1E-6) are still pro.lected for the general population, sport anglers, and subsistence
. anglers. Total excess annual cancer cases are reduced to an estunated 1.1E-3. Because the number
. of excess annual cancer cases at current dlscharge levels is less than 0.5, a monetary value of benefits

to society ﬁ'om avoided cancer cases is not pro;ected Addmonally, no systermc toxicant effects

7 (hazard index greater than 1. O) are pro;ected at current or proposed pretreatment dlscharge levels
(Table 35). '

Drmkmg Water - At current and proposed pretreatment dlscharge levels, 5 receiving.

streams are prOJected to have a total estimated individual pollutant cancer risk greater than 10‘6 (1E-

7~6) due to the discharge of 2 carcinogens (Table 36). However, no drmkmg iater utilities are located

within 50 mxles downstream of the discharge sites. Total excess cancer cases are, therefore not
projected In addition, no systemic tox1cant effects (hazard mdex greater than 1 0) are pro_)ected at

current or proposed_ pretreatment discharge levels (Table 35)

(c) Rail-Chemical Facilities - National Extrapolation

Sample set data are extrapolated to the natlonal level based on the statlstlcal methodology
used for estimated costs loads and economic impacts. Extrapolated values are based on sample set
of 12 ra11 chemical facilities dlschargmg 103 pollutants to 11 POTWs Wlth outfalls on 11 recexvmg
streams (Table 9). These values are extrapolated to 38 raxl -chemical facxhtles discharging 103

pollutants to 37 POTWs located on 37 recexvx‘ngstrearns:

Fish Tissue — At current discharge levels, 24 receiving streams have tot‘alcesti’mated

individual pollutant cancer risks greater than 10 ° 6 (1E-6) due to the‘discharge of 13. carcinogens from
25 rail- chemlcal facﬂmes/POTWs (Table 37).. Total estimated risks greater than 10°¢ (1E-6) are

prOJected for the general nonulatlon sport anglers and subsistence anglers At current dlscharge
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levels, total exoess annual cancer cases are estimated to be 2. 7E-2‘ (Table 37). At proposed

| pretreatment discharge levels, 16 receiving steams have total estxmated individual pollutant cancer
risks greater than 10° (1E-6) due to the dlscharge of 12 carcmogens from 17 rail-chemical
facilities/POTWSs. Total estlmatecl risks greater than 10 (1E-6) are still projected for the general
population, sport anglers, and subsistence angler Total excess annual cvancer cases are reduced
to 4.5E-3 at proposed pretreatment levels (Table 37) Because the number of excess annual cancer
cases at current dlscharge levels is less than 0.5, a monetary value of benefits to soc:1ety from avoided -
cancer cases is not estimated. In addition, no systemlc toxicant effects (hazard index greater than 1.0)
are projected at current or proposed pretreatment dlscharge levels (Table 38).

" Drinking Water -- At current and proposed pretreatmen discharge levels, 16 receiving
streams have total estimated mdmdual pollutant cancer nsks greater than 10" (1E-6) due to the
discharge of 2 carcinogens (Table 39) However no dnnkmg water utilities are located within 50

miles downstream of the dlscharge sxtes Total excess cancer cases are, .therefore, not prOJected

(d) Truck-Chemical Facilities - Sample Set

The effects of POTW was‘tewater'discharges on human health from the consumption of fish
tissue and drinking water are evaluated at current and proposed gretreatmen discharge levels for
40 truck-chemical facilities dlschargmg 80 pollutants to 35 POTWs w1th outfalls on 35 receiving

streams (29 nvers ‘and 6 estuanes) (Table 18)

Fish Tissue — At ‘curren‘t discharge levels, 12 receiving s'rreams have total estimated
individual pollutant cancer risks greater than 10 (1E-6) dueto the discharge of 5 carcinogens from
13 truck-chemical facilities’POTWs (Tables 40 and 41). Total estlmated risks greater than 10 (1E-
6) are projected for the general pogulatmn sport anglers, and subsistence anglers. At current _
discharge levels total excess annual cancer cases are estxmated to be 1.8E-3 (Table 40). At
proposed gretreatmen dlscharge levels 5 recexvmg steams have total esnmated md1v1dual pollutant
cancer risks greater than 10 (1E- 6) due to the dlscharge of 4 carcmogens from 5 truck-chemlcal |

facilities’/POTWs. Total estimated risks greater than 10'6 (1E- 6) are still projected for only
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subsistence an‘glers Total excess annual cancer cases are reduced to 5. SE-S at proposed
pretreatment levels (Table 40) Because the number of excess annual cancer cases at current
discharge levels is less than 0.5, a monetary value of beneﬁts to society from avorded cancer cases E

7’
is not estimated.-

’I‘he risk to develop systemic toxicant, effects (hazard mdex greater than 1.0) are projected

from 1 pollutant for only subsistence anglers in7 recervmg streams at current discharge levels and

in 3 recexvmg streams. at’ ‘proposed pretreatment discharge levels (Table 42).  An estimated
population of 4,284 subsxstence anglers and their families are pro;ected to be affected at current

discharge levels The aﬁ'ected populatron 1s reduced to 687 at progosed gretreatmen levels

Drinking Water -- At current diScharge levels, 2 receiving streams have total estimated

individual pollutant cancer nsks greater than 10'6 (1E-6) due to the dxscharge of 6 carcinogens’

~ (Table 43). Estimated rlsks range from 3.2E- 8 to 6.4E-7. A dnnkmg water utility is located within

50 miles downstream of I drscharge site. However EPA has’ publrshed a drinking water cntenon for -

- 5 of the 6 pollutants and it is assumed that drinking water treatment systems will reduce

concentrations to below adverse effect thresholds. The cancer risk for the remaining pollutant is less
than 10 (1E-6). ‘T'otal excess annual cancer cases are, therefore, not projected. Total estimated
mdmdual cancer risks greater than lO'6 (1E-6) are eliminated at proposed pretreatment discharge

levels. "In addmon no systemic toxicant effects (hazard mdex greater than 1.0) are projected at

current or Qroposed pretreatment t levels (Table 42).

(e) Tr:uck-Chemical Facilities -- National Extrapolation

Sample set data are extrapolated to the nanonal level based on the statistical methodology
“used for estlmated costs, loads; and economic lmpacts Extrapolated values are based on sample set '
of 40 truck-chermcal facilities dxschargmg 80 pollutants to 35 POTWs with outfalls on 35 receiving
streams (Table 18). These values are extrapolated to 288 truck-chemlcal fac1lxt1es drschargmg 80

pollutants to 264 POTWs located on 264 receiving streams
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Fish Tissue -- At current discharge levels, 90 ‘receiving streams have total estimated
individual pollutant cancer risks greater than 10 (1E-6) due to the discharge of 5 carcinogens from
- 99 barge-chemical facilities/POTWs (Table 44). Total estimated risks greater than 10’6 (1E-6) are

projected for the general Dpopulation, sport anglers and subs:stence anglers At current discharge

levels, total excess annual cancer cases are estimated to be 1.2E-2 (Table 44). At groposed
pretreatment dxscharge levels, 30 receiving streams have total estimated individual pollutant cancer
risks greater than 10° (1E-6) due to the dzscharge of 4 carcinogens from 30 truck-cherrucal
facﬂmes/POTWs Total estlmated risks greater than 10‘6 (1E—6) are projected for only subsnstence
‘ @glg__ Total excess annual cancer cases are reduced to 3. 1E-4 at groposed Qretreatment levels
(Table 44). Because the number of excess annual cancer cases at current dlscharge levels is less than

ﬂ 0 5,a monetary value of benefits to soc1ety from av01ded cancer cases is not estimated.

The risk to develop systemic toxicant effects (hazard mdex greater than 1.0) are pro;ected for
only subsnstence anglers in 39 receiving streams from 1 pollutant at current dlscharge levels and in |
16 receiving streams at proposed pretreatment discharge levels (Table 45). An estimated affected
population of 14,173 subsistence anglers and their families is reduced toa populatlon of 3 492 asa
result of the grogosed pretreatment A monetary value of benefits to society could not be

estxmated

)

Drinking Water -- At current and groposed pretreatmen dxscharge levels 14 recelvmg

streams have total estimated individual pollutant cancer risks greater than 10% (1E-6) due to the

discharge of 6 carcmogens (Table 46). Drinking water utllmes are located within 50 miles of 7
discharge sites. However EPA has published a dnnkmg water cntenon for 5 of the 6 pollutants and
it is assumed that drinking water treatment systems will reduce concentrations to below adverse effect
thresholds. The cancer risk for the remammg pollutant is less than 10° (1E 6). Total excess annual
cancer cases are therefore, not projected. In addmon no systemic tox1cant effects (hazard mdex

greater than 1. O) are pro;ected at current or groposed gretreatment levels (Table 45)




4.13 Estimation of Ecological Benefits.
~ Theresults of this analySis indicate the potential ecological benefits of the proposed regulation
by estimating improvements in the recreational fishing habitats that are impacted by direct and indirect. .
TEC wastewater dxscharges Such i 1mpacts include acute and chronic toxicity, sublethal eﬁects on
metabolic and reproductxve functions, physical destructxon of spawning and feeding. habltats and loss
of prey orgamsms These impacts will vary due to the d1versn:y of spec1es with differing sensmvmes .
to impacts. . For example lead exposure can cause spinal deformities in rainbow trout. Copper :
exposure can affect the growth activity of algae. In addltlon,\copper and cadmium can be acutely
toxic to aquatic life, including finfish. The following sections summarize the potential rnone'tary use - |
and nonuse benefits for dxrect and indirect discharges as well as addmonal beneﬁts that are not
monetized. Appendices H and I present the results of the analyses for each type of dlscharge and

facility, respectlvely
4.1.3.1 Direct Discharges
(a) A Barge-Chemical and Petroleurn Facllities'f Sample‘ Set

The eﬁ'ects of direct wastewater dlscharges on aquatlc habltats are evaluated at current and

proposed BAT treatment levels for 6 barge-chermcal and petroleum facilities dlschargmg 60
' pollutants to 6 recexvmg streams (Tables 1 and 3) The proposed regulatxon is projected to
completely eliminate instream concentratlons in excess of AWQC at 1 receiving stream (Table 3)..
Benefits to recreatlonal (sport) anglers, based on improved’ qualxty and improved value of fishing
opportumtxes are esnmaf,ed The monetary value of 1mproved recreatlonal ﬁshmg opportunity is
‘ estrmated by first calculatmg the basehne value of the beneﬁtmg stream segment From the estrmated
total of 16,616 person-days fished on the stream segment and the value per person-day of
| recreational ﬁshmg ($29 47 and $37. 32 1994 dollars) a baselme value of $490 000 to $620,000 is
. estimated for the 1 stream segment (Table 47) The value of improving water quality in this ﬁshexy,
based on the increase in value ( 11 1 percent to 31. 3 percent) to anglers of achieving a
contammant-free ﬁshmg (Lyke, 1993) is then calculated The resulting estrmate of the i increase m'

value of recreatlonal ﬁshmg to anglers ranges from $54 400 to $194 OOO In addition, the estimate
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of the nonuse (intrinsic) benefits to the general public, as a result of the same improvements in water
quality, ranges from at least $27, 200 to $97,000 ( 1994 dollars) (Table 47). These nonuse benefits

are estimated as one-half of the recreational benefits anc_l may be sxgniﬁcantly underestimated.

. (b) Barge-Chemical and Petroleum Facilities - National Extrapolation

Sample set data are extrapolated to the national level based on the statistical methodology
used for esttmated costs, loads, and econorruc 1mpacts Extrapolated values are based on the sample
set of 6 barge-chemlcal and petroleum facilities discharging 60 pollutants to 6 recelvmg streams

_(Table 1). These values are extrapolated to 14 barge-chemical and petroleum facilities dlschargmg

60 pollutants to 14 receiving streams (Table 5).

The proposed regulation is projected to compl_etely elirninate instream concentrations in
excess of AWQC at 3 receiving streams (Table 5). Beneﬁts‘to’ recreational (sport) anglers, based on
improved quality and improved value of fishing opportunities, are estimated. The resulting estimate
of the increase in value of recreational fishing to anglers ranges from $157,000 to’$562,000
(Table 47). In addition, the resulting increase in nonuse value to the general public ranges from

$78,500 to $281,000 (1994 dollars) (Table 47). .
4.1.3.2 Indirect Discharges
(a) Barge-Chemical and Petroleum Facilities -'Sample jSet ’

The effects of indirect wastewater discharges on aquatlc habltats are evaluated at current and
proposed pretreatment discharge levels for 1 barge-chemical and petroleum fac1lity that discharges
60 pollutants to 1 POTW, with an outfall located on 1 receivmg stream (Tables 1 and 7). Because
the proposed regulation is not estimated to elimmate mstream concentrations in excess of AWQC
(1 e., excursions of AWQC are not prOJected) no benefits to recreational (sport) anglers based on
improved quality and improved value of frshmg opportumties, are estimated. In addition, nonuse

benefits are not estimated.




() 'Rail-Chemical Facilities - Sample Set-

The effects of indirect wastewater discharges on aquatic habitats are evaluated at current and

' Qrogosed pretreatment discharge levels for 12 rail-chemical facilities that‘diseharge 103 polltitants
“to 11 POTWs with outfalls on 11 receiving streams (Tables 9 and 10). Because the proposed )

regulation is not estimated to eompletely eliminate instream concentrations in excess of AWQC, no -

benefits to recreatlonal (sport) anglers based on improved quality and- 1mproved value of ﬁshmg |

. opportumtxes are estxmated In addltlon nonuse beneﬁts are not estimated.

(c)  Rail-Chemical Facilities - National Extrapolation

» | Sample set data are extrapolated'to the nati'on-al level based on th‘e statistical methodoloéy |
used for estimated costs, loads, and economic impacts. Extrapolated values are based on the sample

| set of 12 rail-chemical facilities dxschargmg 103 pollutants to 11 POTWs located on 11 receiving
streams (Table 9). These values are extrapolated to 38 rail-chemical facilities dlscharglng 103

- pollutants to 37 POTWs located on 37 recexvmg streams (Tables 9 and 14). Because the proposed
regulation is not estxmated to completely ehmmate mstream concentratxons in excess of AWQC, no .-
| beneﬁts to recreatlonal (sport) anglers based on 1mproved quality and lmproved value of ﬁshmg

0 opportunities, are estlmated ‘In addmon nonuse benefits are not estxmated
(d)  Truck-Chemical Facilities - Sample Set

The effects of mdlrect wastewater dlscharges on aquatlc habitats are evaluated at current and

proposed pretreatment levels for 40 truck-chemlcal facilities that dlscharge 80 pollutants to 35
‘ 'POTWs with outfalls located on 35 recexvmg streams (Tables 18 and 19). The proposed regulation -
is prOJected to completely eliminate mstream concentratlons in excess of AWQC at 2 receiving -
streams (Table 19). Benefits to recreational (sport) anglers, based on improved _quahty and 1mproved
- value of ﬁshing opportunities, are estimated The monetary value of irnproved recreational ﬁshing
opportumty is estimated by ﬁrst ca]culatmg the baselme value of the benefiting stream segment. From
the estimated total 75,815 person-days ﬁshed on the 2 stream segments, and the value per person-day
of recreatlonal ﬁshmg ($29.47 and ‘$37.32, 994 dollar: s) a baseline value of $2 234,261 to
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$2,829,407 is estimated for the 2‘st:ream segments (Table 48). The value of improving water quality

in this fishery, based on the increase in value 111 petcent to 31.3 percent) to anglers of achieving
a contaminant-free fishing (Lyke, 1993), is then calculated The resulting estirnate of the increase in
value of recreational fishing to anglers ranges from $248,000 to $886, 000. In addition, the estxmate |
of the nonuse (intrinsic) benefits to the general public, as a result of the same improvements in water
quality, ranges from $124,000 to $443,000 (1994 dollars) (Iable 48). These nonuse beneﬁts are

estimated as one-half of the recreational benefits and may be significantly underestimated.
(e) Truck-Chemical Facilities - National Extrapolation

Sample set data are extrapolated to the national level based On the statistical methodology
USed for estimated costs, loads, and economic tmpacts Extrapolated values are based on the sample
set of 40 truck-chemical facilities dtschargmg 80 pollutants to 35 POTWs located on 35 recelvmg
streams (Table 18) These values are extrapolated to 288 truck—chemxcal facxlmes discharging 80

pollutants to 264 POTWs on 264 receiving streams (Table 22)

The proposed regulation is projected to completely eliminate instream concentrations in
excess of AWQC at 12 receiving streams (Table 22). Benefits to recreatlonal (sport) anglers based
on improved quality and tmproved value of fishing opportunities, are estimated. "The resultmg
estimate of the i increase in value of recreational ﬁshmg to anglers ranges from $1, 494 000 to
85,334,000 (Table 48). In addmon, the resulting i increase in nonuse value to the general pubhc ranges .
from $747,000 to $2,667,000 (1994 dollars) (Table 48). B

4.1.2.3 Additional Ecological Benefits

There are a number of additional use and nonuse benefits associated with the proposed
standards that could not be monetized. The monettzed recreational beneﬁts were estimated only for
fishing by recreational anglers, although there are other categories of recreattonal and other use
benefits that could not be monetized. An example of these additional benefits includes enhanced
water-dependent recreation other than fishing. There are also nonmonetized benefits that are nonuse

values, such as benefits to wildlife, threatened or endangered species, and biodiversity benefits.
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Rather than attempt the difficult task of enumerating, quantifying, and monetizing these nonuse

benefits, EPA calculated nonuse benefits as 50 percent of the use value for recreational fishing. This

value of 50 percent isa reasonable approxxmation of the total nonuse value for a population compared - -

‘to the total use value for that population. This approxxmation should be applied to the total use value

for the affected populatlon in this case all of the direct uses of the aﬁ‘ected reaches (mcludlng fishing, = -

hlkmg, and boating). However since, thxs approxnmatlon was only applied to recreational fishing-
beneﬁts for recreational anglers, it does not take i into-account nonuse values for non-anglers or for
the uses other than ﬁshmg by anglers Therefore EPA has estimated only a portion of the nonuse

benefits for the proposed standards.
. 414 Estimation of Economic Productivity Benefits

The results of this analys1s indicate the potentlal productwrty beneﬁts of the proposed

regulation based on reduced sewage sludge contammation at POTWs receiving the discharges from

- indirect TEC facxlities Because no sludge contamination problems are pro;ected at the 1 POTW

..receivmg wastewater from 1 barge-chemical and petroleum fac1lity, at the 11 POTWs receivmg
. wastewater from 12 rail- chermcal facﬂmes or at the 35 POTWs receng wastewater from 40 truck-

chemical facﬂmes no-economic product1v1ty benefits are prOJected

42 Pollutant Fate and Toxicity .

Human exposure ecological exposure, and risk from enwronmental releases of toxic

chermcals depend largely on toxic potency, mter-med1a partmomng, and chemical pers:stence These

. factors are dependent on chenucal-specrﬁc properties relating to toxicological effects on living
organisms,'physical state, hydrophobicity/lipophilicity, and reactivity, as well as the mechanism and

'. media of release and site-speciﬁc environmental conditions. Based on availab]e physical-chemical -

: propertles and aquatic life and human health toxicity data for the 67 barge-chermcal and petroleum L

pollutants of concern, 20 .exhibit moderate to high toxicity to aquatic life; 33 are human systemic
toxicants; 10 are classified as known or probable human carcinogens; 23 have drinking water values P
(21 with enforceable health-based MCLs,; 1 With a secohdary MCL for aesthetics or taste, 'and 1 with

an action level for treatment); and 25 are designated by EPA as priority _pollutants.'(TaHles 49, 50, and -
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51). In terms of projected enyironmental' partitioning among media, 27 of the pollutants .are
- moderately to highly volatile (potentially causing risk to exposed 'populations via inhalation), 29 have
'a moderate to high potential to bioaccumulate in aquatic biota (potentially accumulating in the food

chain and causing increased risk to higher trophic level organisms and to exposed human populations

via fish and shelifish consumptron) 24 are moderately to highly adsorptlve to SOlldS and 18 are |

resistant to or slowly blodegraded

Based on available physical-chernical properties, | and aquatic life and human health toxicity
data for the 106 rail-chemical pollutants of concern, 55 exhibit moderate to hxgh toxicity to aquatlc
life; 62 are human systemic tox:cants 28 are classified as known or probable carcmogens 22 have |
drinking water values (20 with enforceable health-based MCLs, 1 with a secondary MCL and 1 with
an action level for treatment); and 23 are designated by EPA as priority pollutants (Tables 52, 53, and
54). In terms of projected environmental partitioning among media, 22 of the evaluated pollutants
are moderately to highly volatile; 64 have a moderate to high potentlal to bioaccumulate in aquatic

biota; 48 are moderately to highly adsorptlve to sohds and 43 are re51stant to or slowly biodegraded.

In addition, based on available physical-chemica.l properties, and aquatic life and human health

toxicity data for the 86 truck-chemical pollutants of concern, 32 exhibit moderate to high toxicity to-
aquatic life; 52 are human systemic‘ toxicants; 19 are classified as known or probable carcinogens; ‘29‘
have drinking Water values 27 with enforceable health-based MCLs 1 with a secondary MCL and‘ '
1 with an action level for treatment) and 25 are designated by EPA as priority pollutants (Tables 55,
56, and 57). In terms of projected environmental partmomng among medxa 28 of the pollutants are
- moderately to highly volatile; 46 have a moderate to hxgh potential to btoaccumulate in aquatlc blota;‘ |

29 are moderately to highly adsorptive to solids; and 21 are resistant to or slowly’ biodegraded.

4.3 Documented Environmentgl Impacts

Literature abstracts, State 304(1) Short Lists, and State fishing advisories are reviewed and
State and Regional environmental agencies are contacted for documented impacts due to dlscharges
from TEC facxlmes Five (5) POTWs receiving wastewater dlscharges from 1 rail-chemical and 4 |

truck-chemical facilities are identified by States as being point sources causing water quality problems
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and are mcluded on their 304(1) Short Ltst (Table 58)." Section 304(]) of the Water Quahty Act of .
' 1987, which requxres States to identify waterbodres 1mpa1red by the. presence of toxic substances, to
1dent1fy pomt-source dxscharges of these toxics, and to develop Individual Control Strategies (ICSs)
for these discharges. The Short Listis a hst of waters for which a State does not expect appllcable
water quality standards: (numeric or- narratlve) to be achleved after technology-based requirements
are met due entrrely or substantlally to pomt source dxscharges of Sectlon 307(a) toxics. All POTWs
listed currently report no problems thh TEC wastewater d,lscharges. ‘Past and potent1a1 -problems
are‘reporte.d by the >PO‘TWs for oil and grease, pH, TSS, surfactants, glycol ethers,'pe_siticides and
mercury. _S'everal POTW con’tacts stated the need for‘ a national eﬁluent guidelines for the TEC
-industry. Current and past problems (vlolatlon of effluent limits, POTW pas‘s-thlrough interference
p‘ro’blems POTW sludge contamination, etc ) caused by direct and indirect discharges from all three o
subcategones of TEC facilities (barge-chemlcal and petroleum, rail-chemical, and truck-chemlcal) are
~ also reported by State and Reglonal contacts in 7 regions. Pollutants causmg the problems mclude :
BOD cyanides, hydrocarbons metals (copper, chromium, silver, zinc), oil and grease, pestxcxdes pH,
- phosphorus, styrene, surfactants and TSS (See Appendtx J for summary of mformatron received
from State and Reglonal environmental agencies). In addition, 1 barge-chermcal and petroleum
facility and 19 POTW:s receiving wastewater discharges of 2 rail-chemical and 20, truck-chemical
facilities are“ located on waterbodles with State?issued‘ fish consumption advisories (Table ’\59)
"However the vast majonty of advisories are based on chemicals which are not pollutants of concern :

for the TEC 1ndustry
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Table 1. Evaluated Pollutants of Concern (60) Discharged from 6 Direct
and 1 Indirect TEC Barge-Chemical and Petroleum Facilities

CAS Number " Pollutant
83329 ACENAPHTHENE
208968 ACENAPHTHYLENE
67641 ACETONE
107131 ACRYLONITRILE
7429905 ALUMINUM
7664417 AMMONIA AS NITROGEN
120127 ANTHRACENE
71432 BENZENE
243174 BENZOFLUORENE, 2,3-
65850 BENZOIC ACID
7440417 BERYLLIUM
92524 BIPHENYL
117817 BIS(2-ETHYLHEXYL) PHTHALATE
7440439 JCADMIUM :
67663 CHLOROFORM
7440473 CHROMIUM
7440508 COPPER
99876 CYMENE, P-
75990 DALAPON
124185 DECANE, N- , ,
1576676 DIMETHYLPHENANTHRENE, 3,6-
117840 DI-N-OCTYL PHTHALATE
629970 DOCOSANE, N-
112403 . |JDODECANE, N-
112958 ) EICOSANE, N-
100414 ETHYLBENZENE
86737 FLUORENE
16984488 FLUORIDE
630013 HEXACOSANE, N-
544763 HEXADECANE, N-
18540299 HEXAVALENT CHROMIUM
7439896 IRON
7439921 LEAD
7439965 MANGANESE
7439976 MERCURY
78933 METHYL ETHYL KETONE
108101 METHYL ISOBUTYL KETONE
75092 METHYLENE CHLORIDE
1730376 METHYLFLUORENE, 1-
91576 METHYLNAPHTHALENE, 2-
832699 METHYLPHENANTHRENE, 1-
7439987 MOLYBDENUM
91203 NAPHTHALENE
7440020 NICKEL
630024 OCTACOSANE, N-
593453 OCTADECANE, N-

TABLE-1.WK4 “ ‘ . ‘ 03/13/98
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. Table 1. Evaluated Pollutants of Concem (60) Discharged from 6 Dlrect
. and 1 Indirect TEC. Barge-ChemlcaI and Petroleum Facilities

' TABLE-1.WK4

CAS Number ) Pollutant

700129 PENTAMETHYLBENZENE
85018 JPHENANTHRENE

" 108852 . IPHENOL
129000 - IPYRENE
100425 STYRENE

7440257 - ITANTALUM :
646311 . _JTETRACOSANE, N-
629594 TETRADECANE, N-
7440326 TITANIUM
108883 TOLUENE
108383 - XYLENE, M-

136777612 XYLENE, O+P-

7440666 ZINC

7440677 ZIRCONIUM

Source:’ Engineering and Analysxs Division (EAD) April/May 1997
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Table 9. Evaluated Pollutants of Concern (103) Discharged from 12 Indirect TEC Rail-Chernical Facilties

'TABLE-9.WK4

~ Pollutant

94757 ,

A0

94826

2,4-DB (BUTOXON) -

- 93765

2,4,5-T

- 93721

245TP

72548

4,4-DDD

72559

"|4,4-DDE

50293

4,4-DDT

. 30560191

ACEPHATE

16972608

ALACHLOR

319846

ALPHA-BHC

5103719

ALPHA-CHLORDANE

7429905

ALUMINUM

120127

ANTHRACENE

1912249

ATRAZINE

7440383

BARIUM

. 1861401

JBENEFLURALIN

65850

BENZOIC ACID

319857

BETA-BHC

314409

BROMACIL

1689992

_|BROMOXYNIL OCTANOATE 7

23184669

BUTACHLOR .

- 78933

BUTANONE, 2--

2425061

CAPTAFOL

133062

CAPTAN

86748

CARBAZOLE

786196

CARBOPHENOTHION

510156

CHLOROBENZILATE

2675776

CHLORONEB

- 7440473

CHROMIUM

61949766

CIS-PERMETHRIN

» 7440508

COPPER

106445

CRESOL, P-

- 1861321

DACTHAL (DCPA)

75990

DALAPON

319868

DELTA-BHC

- 2303164

DIALLATE

1918009

DICAMBA

117806

_IDICHLONE

120365 -

DICHLOROPROP

1156322

DICOFOL

60571

DIELDRIN

88857

DINOSEB

78342

DIOXATHION

629970

DOCOSANE, N-

112403

DODECANE, N-

112958

N-EICOSANE -

03/13/98




Table 9. Evaluated Pollutants of Concern (103) Discharged from 12 Indirect TEC R‘ail-Che’mical Facilities |

TABLE-9.WK4

CAS Number v "~ Pollutant
959988 ENDESULFAN |
1031078 ENDOSULFAN SULFATE
72208 ENDRIN -

7421934 ENDRIN ALDEHYDE
53494705 ENDRIN KETONE
55283686 ETHALFLURALIN

100414 ETHYLBENZENE
2593159 ETRADIAZOLE
60168889 FENARIMOL
206440 FLUORANTHENE
16984488 FLUORIDE
58899 GAMMA-BHC
5103742 GAMMA-CHLORDANE .
1024573 HEPTACHLOR EPOXIDE
630013 HEXACOSANE, N-
544763 HEXADECANE, N-
465736 ISODRIN
33820530 ISOPROPALIN
- 84746 MCPA
7085190 MCPP
72435 METHOXYCHLOR
832699 METHYLPHENANTHRENE, 1-
21087649 METRIBUZIN
2385855 MIREX
91203 NAPHTHALENE
1836755 NITROFEN
630024 OCTACOSANE, N-
583453 OCTADECANE, N-
40487421 PENDAMETHALIN
82688 PENTACHLORONITROBENZENE (PCNB)
72560 PERTHANE
85018 PHENANTHRENE
108952 PHENOL
1918021 PICLORAM
1918167 PROPACHLOR
139402 PROPAZINE
129000 PYRENE
122349 SIMAZINE
8001501 STROBANE
100425 STYRENE

59802512 TERBACIL

5915413 ITERBUTHYLAZINE )
22248799 I TETRACHLORVINPHOS

646311 TETRACOSANE, N-
629594 TETRADECANE, N-
7440326 TITANIUM
74

03/13/98 °




Table 9. Evaluated Pollutants of Concern _(103)'Di‘s.chargred from 12 Indirect TEC Rail-Chemical Facilities

o
S,

~ CAS Number q ~ Pollutant
34643464 TOKUTHION S
95807 ~ JTOLUENE, 2 4-DIAMINO-
' 638686 TRIACONTANE, N-
43121433 - TRIADIMEFON
52686 JTRICHLORFON
327980 - ~ |TRICHLORONATE -~
1682098 -~ = |TRIFLURALIN
512561 -~ - TR‘METHYLPHOSPHATE
108383 XYLENE, M- o
1368777612 XYLENE, O+P
7440666 ZINC

~Source: Engmeenng and Analysis Division. (EAD) February/May 1997 , .
Versxon 4.0/5.0 Loadmg Flle . _ v

TABLE-Q.WK4" ' 7. . 03/13/98
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Table 18. Evaluated Pbllutants of Concern (80) Discharged from 40 indirect TEC Truck—Chemiéal Facilities

- TABLE-18.WK4

" CAS
Number
94757

Pollutant

2,4-D

94826

2,4-DB (BUTOXON)

93765

24,5-T

93721

2,4,6-TP

50293

4,4-DDT

98555

ALPHA-TERPINEOL

7429905

ALUMINUM

2642719

AZINPHOS ETHYL

86500

AZINPHOS METHYL

71432

BENZENE

65850

BENZOIC ACID

100516

BENZYL ALCOHOL

319857

BETA-BHC

117817

BIS(2-ETHYLHEXYL) PHTHALATE

7440428

BORON

78933

BUTANONE, 2- (METHYL ETHYL KETONE)

510156

CHLOROBENZILATE

67663

CHLOROFORM

95578

CHLOROPHENOL, 2-

7440473

CHROMIUM

7440508

COPPER .

56724

COUMAPHOS

95487

CRESOL, O-

106445

CRESOL, P-

57125

CYANIDE (TOTAL)

99876

CYMENE, P-

75990

DALAPON

124185

DECANE, N-

2303164

DIALLATE

97176

DICHLOFENTHION

95501

DICHLOROBENZENE, 1,2-

107062 -

DICHLOROETHANE, 1,2-

60571

DIELDRIN

117840

DI-N-OCTYL PHTHALATE

88857

DINOSEB

298044

DISULFOTON

628970

DOCOSANE, N-

112403

DODECANE, N-

112958

EICOSANE, N-

33213659

ENDOSULFAN 1l

1031078

ENDOSULFAN SULFATE

2104645

EPN

100414

ETHYLBENZENE

16984488

FLUORIDE

58899

GAMMA-BHC

03/13/98




Table 18. Evaluated Poliutants of Concern (80) Discharged from 40 Indirect TEC Truck-Chemical Fagilities

TABLE-18.WK4

“CAS

Number [Pollutant -

5103742 JGAMMA-CHLORDANE
630013 JHEXACOSANE, N-
544763 . JHEXADECANE, N-
2027170 jISOPROPYLNAPHTHALENE, 2-
21609905 {JLEPTOPHOS
7439965 IMANGANESE
94746 MCPA '
7085190 MCPP .
7439976° IMERCURY
150805 MERPHOS
108101  IMETHYL-2-PENTANONE, 4- (METHYL ISOBUTYL KETONE
75092 METHYLENE CHLORIDE :
91576 METHYLNAPHTHALENE, 2-
91203 NAPHTHALENE :
18367565 INITROFEN -
593453 |OCTADECANE, N-
82688 PENTACHLORONITROBENZENE (PCNB)
1918021 jPICLORAM
67641 PROPANONE, 2- (ACETONE)
122349  ISIMAZINE o
100425 JSTYRENE
5915413 JTERBUTHYLAZINE
127184  JTETRACHLOROETHENE
22248799 JTETRACHLORVINPHOS
646311 TETRACOSANE, N-
629594 TETRADECANE N-
' 7440315 |TIN v
7440326  |TITANIUM
108883 JTOLUENE
638686  JTRIACONTANE, N-
71556 TRICHLOROETHANE, 1,1,1-
79016 TRICHLOROETHENE:
108383 . IXYLENE, M-
136777612 IXYLENE, O+P-
7440666 JZINC

' Source Engineering and Analysxs Division (EAD) March 1897

Version 5. 1 Loadmg File
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Table 50. Toxicants Exhibiting Systemic and Other Adverse Effects* (Barge-Chemical and Petr&leum)

Cas Number | Toxicant

I Reference Dose Target Organ and Effects

83329 {Acenaphthene

Hepatotoxicity (Liver)

67641 |Acetone

Increased liver and kidney weights and nephrotoxicity

107131 |Acrylonitrile

Decreased sperm counts (Under review)

120127 |Anthracene

No adverse effects observed*

65850 |Benzoic Acid

No adverse effects observed®*

7440417 iBeryllium

No adverse effects cbserved*

92524 |Biphenyl

Kidney damage

117817 |Bis(2-ethythexyl) Phthalate

Increased relative liver weight

WO INIB s o] -

7440439 [Cadmium

Significant proteinuria

-,
o

67663 [Chioroform

Fatty cyst formation in liver

--
ey

7440473 [Chromium

No adverse effects observed**

-t
N

75990 iDalapon

Increased kidney body weight ratio

-
w

117840i0i-N-Octyl Phthalate _

Increased liver and kidney weight (Under review)

-
»

100414 |Ethylbenzene

Liver and kidney toxicity

-h
(5]

86737 |Fluorene

Decreased erythrocyte counts

-
L~

16984488 {Fluoride

Objectionable dental fluorosis

-
~

18540299 IHaxavatent Chromium

No adverse effects observed**

-,
o

7439921 iLead

-
w

7439565 [Manganese

Cardiovascular and CNS effects
CNS effects '

»
(=]

7439976 [Mercury

CNS effects

N
-

78933 iMethyl Ethyl Ketone

Decreased fetal birth weight

N

108101 iMathyl isobutyl Ketone

Increased liver and kidney weight, lethargy (Under review)

n
(>3

75092 iMethylene Chioride

Liver toxicity

~n
»~

7439987 [Molybdenum

Increased uric acid

»n
o

108383 Im-Xylene

Hyperactivity, decreased weight

ny
o

§1203 iNaphthalene

Eye damage, decreased body weight

~
~

7440020 INickei

Decreased body and organ weights

»
o

138777612 o+p Xylene”

Hyperactivity, decreased body weight, increased mortality

29

108952 [Phenol

Reduced fetal body weight in rats

30

129000 [Pyrene

Kidney effects (renal tubular pathology, decreased kidney weights)

3

100425 |Styrene

Red blood cell and liver effects

32

108883 |Toluene

Changes in liver and kidney weights

33

7440656 {(Zinc

Anemia

* Chemicais with EPA verified or provisional human health-based reference doses, referred to as "systemic toxicants.”
** Reference dose based on no observed adverse effect level (NOAEL).
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Tabie 51. Human Carcmogens Evaluated, Welght-of-EVldence Classnﬁcatlons and Target Organs

(Barge-Chemlcal and Petroleum)

" Gas Number

Carcinogen

Weight-of-Evidence " Target Organs
- Classification - . '

1 107131 |Acrylonitrile B1 "~ Lung
2 . 71432 |Benzene A Blood
3 ' 7440417 |Beryllium , B2 " Lung, bone
4 117817 |Bis(2-ethylhexyl) Phthalate B2 . Liver
5 7440439 |Cadmium ' B1 Lung, trachea, bronchus
6 67663 |Chioroform , B2 Kidney, liver
7 18540299 |Hexavalent Chromium ’ A Lung
8 7439921 |Lead 0 B2 Kidney, stomach, lung .
9 75092 |Methylene Chioride B2 Liver, lung -
10 85018 |Phenanthrene* D Skin, lungs, and epithelial tissue

A- Human Carcinogen
B1- Probable Human Carcinogen (limited human data) .
B2- Probable Human Carcinogen (animal data only)

€- Possible Human Carcinogen.

D- 'Not Classifiable as to Human Carcinogenicity :

* Evaluated as a carcinogen based on EPA ambient water qualaty cntena for human health cancer risk
for polynuciear aromatic hydrocarbons (PAHs) asaclass :

EFECTS51.WK4
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Table 53. Toxicants Exhibiting Systemic and Other Adverse Effects"- (Rail-Chemical)

Cas Number - . Toxicant - Refarence Dose Target Organ and Effects
1 78933 |2-Butanone ) Decreased fetal birth weight
12 94757 |2,4-D Hematologic, hepatic, and renal.toxicity ' »
3 94826 {2,4-DB (Butoxon) Intemal hemorrhage, mortality
4 93765)2,4,5-T increased urinary caproporphyrins, reducad neonatal sur\nval
5 9372112,4,5-TP Histopathological changes in liver
6 50293 |4,4'-DDT Liver lesions
7 30560191 |Acephate Inhibition of brain ChE -
8 - 15972608 jAlachlor Hemosiderosis, hemolytic anemla
9 5103719 |alpha-Chlordane Hypertrophy of liver
10 120127 [Anthracene No adverse effects observed*
11 1912248 |Atrazine Decreased weight gain, cardiac toxicity, and moderate to severe dilation of right atrium
12 7440393 |Barium lincreased blood pressure
13 1861401 |Benefluralin " |Depressed erythrocyte counts
™ 65850 |Benzoic Acid No adverse effects observed**. o
15 1689992 |Bromoxynil Octanoate No.adverse effects observ
16 2425061 |Captafo! : Kidney and bladder toxicity
17 - 133062 |Captan Decreased mean body weights
18 510156 {Chlorobenzilate Decreased stool quantity, food consumption and body weight
19 7440473 {Chromium No adverse effects observed®*
20 1861321 |Dacthal (DCPA) Effects on lungs, liver, kidney, and thyroid
21 75980 |Dalapon Incr d kidney body weight ratio
22 1918009 {Dicamba Maternal and fetal toxicity )
23 60571 | Dieldrin Liver lesions
24 88857 |Dinoseb Decreased fetal weight
25 78342 |Dioxathion Inhibition of cholinesterase
26 959988 {Endosuifan | Glomerulonephrosis (kidney) aneurysms (blood vessel)
127 1031078 |Endosulfan Sulfate Glomerulonephrosis (kidney) aneurysms (blood vessel)
28 72208 |Endrin Mild histological lesions in liver, occasional convulsions
29 7421934 |Endrin Aldehyde Mild histological lesions in liver, occasional convulsions (Endrin)
30 53494705 |Endrin Ketone Mild histological lesions in liver, occasional convulsions (Endrin)
31, 100414 |Ethyibenzene Liver and kidney toxicity
32 206440 |Fluoranthene Nephropathy, increased liver weights, hematologicai alterations, and dlmcal effects
33 16984488 |Fluoride Objectionable dental fluorosis
34 . 58899 lgamma-BHC Liver and kidney toxicity
35 5103742 |gamma-Chlordane Hypertrophy of liver :
36 1024573 |Heptachlor Epoxide increased liver-to-body weight ratio in both males and fi I
37 33820530 |Isopropalin Reduced hemoglobin concentration, lowered hematocrits, and altered organ we:ghts
38 94746 IMCPA Kidney and liver toxicity
39 7085190 IMCPP Increased absolute and relative kidney weights
40 . 72435 |{Methoxychlor Ex¢ ive loss of litters
41 21087649 |Metribuzin Liver and kidney effects, decreased body weight, mortality .
42 2385855 |Mirex Liver cytomegaly, fatty metamorphosis, angiectasis; thyroid cystic follicles . -
43 108383 im-Xylene Hyperactivity, decreased .weight
44 91203 INaphthalene Eye damage, decreased body weight
45') - 13677761210+p Xylene* Hyperactivity. decreased body weight, increased mortality
46 106445 jp-Cresol ¥ Hypoactivity, distress, maternat death
47 40487421 {Pendamethalin Increase in serum alkaline phosphatase and liver weight, and hepatxc lesions
48 82688 |Pentachioronitrobenzene (PCNB) Liver toxicity
49- 108952 |Phenol Reduced fetal body weight in rats - N
50 1918021 |Picloram - Iincreased liver weights i -
51 1918167 |Propachior Decreased weight gain, food consumption: increased relative liver weights
52 138402 |Propazine Decrease in body weight
53 129000 {Pyrene Kidney effects (renal tubutar pathology, decreased kidney weights)
54 122349 |Simazine -~ _|Reduction in weight gains, hematological changes in fernales
55 | 100425 |Styrene } Red biood cell and liver effects - ’ )
56 5902512 | Terbaci Increase in thyroid/body weight ratio; slight i mcrease in liver wexghts elevated alkaline phosphatase
57 22248799 | Tetrachiorvinphos increased liver and kidney weights .
58 95807 |Toluene, 2,4-Diamino- No adverse effects observed™
59 43121433 | Triadimefon Decreased body weight gain, erythrocyte count, and hemoglobin level
60 52686 | Trichlorofon Inhibition of cholinesterase
61 1582098 | Trifluralin increased liver wenghts increase in methemoglobm
62 7440666 |Zinc Anemia ;
* Chemicals with EPA verified or provisional human health-based reference doses, referred to as “systemic toxmms »
bl Reference dose based on no observed adverse effect level (NOAEL).
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Table 54. Human Carcmogens Evaluated Welght-of-Evrdence Classrﬁcatlons and Target Organs
S (RarI-Chemlcal)

Cas Number Carcinogen Werght-of-Ewdence Target Organs
Classification
7254814,4'-DDD B2 - Lung, liver, thyroid
72559 |4,4-DDE ‘ B2 Liver, thyroid
50293 4,4-DDT : B2 Liver
30560191 |Acephate c - Liver
15972608 |Alachlor Lung, thorax
319846 |alpha-BHC . B2 Liver
5103719 |alpha-Chiordane B2 ! ‘ Liver
1912249 |Atrazine . C Mammary
319857 |beta-BHC C Liver
2425061 |Captafol Lymphatic System
133062 {Captan ’ ) ) Gastromtestmal
86748 |Carbazole Liver
510158 |Chlorobenzilate o ) Liver
2303164 |Diallate - Liver
115322 |Dicofol Liver
60571 |Dieldrin ’ Liver
58899 jgamma-BHC - Liver
5103742 jgamma-Chlordane Liver
1024573 |Heptachlor Epoxide ) . Liver
2385855 |Mirex ' . Liver
106445 |p-Cresol ‘ " Bladder
82688 |Pentachloronitrobenzene (PCNB) Liver
85018 |Phenanthrene* Skin, lungs, and epithelial tissue
122348 {Simazine - Mammary
22248799 |Tetrachlorvinphos . ‘Liver
95807 |Toluene, 2,4-Diamino- ' ‘ ~__ Mammary
| 1582098 | Trifluralin ‘ - ~ Urinary tract, thyroid
28 512561 | Trimethylphosphate Uterus
" A= Human Carcinogen o -
B1- Probable Human Carcinogen (limited human data)
B2- Probable Human Carcinogen (animal data only)
* 'C- Possible Human Carcinogen
- D- Not Classifiable as to Human Carcmogemcrty
* Evaluated as a carcnnogen based on EPA ambient water qualrty criteria for human health cancer risk
for polynuclear aromatrc hydrocarbons (PAHs) as a class
+** Under review
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Table 56. Toxicants Exhibiting Systemic and Other Adverse Effects® (Truck-Chermical) |

Cas Number Pollutant | ' , Reference Dose Target Organ and Effects
7 71556 |11, 1~ | nchioroethane * Civer toxicity ' ‘
2 95501 |1,2-Dichiorobenzene . No adverse effects observed"
3 78933 |2-Butanone (Methy] Ethyl Ketone) Decreased fetal birth weight
4 95578 |2-Chioropheno} ‘|Reproductive effects
5 67641 |2-Propanone (Acetone) - Increased liver and kidney weights and nephmtox:cny
[ 94757 (2.4-D {Hematologic, hapatic and renal toxicity
7 94826 |2,4-DB (Butoxon) ’ Intemnal hemorrhage, mortality
8 93765(2,4.5-T , lincreased urinary caproporphyrins, reduced neonatal survival
9 9372112,4,5-TP Histopathological changes in fiver N
10 108101 [4-Methyi-2-Pentanone (Methyl lsobutyl Kemne) Lethargy, increased relafive and absolute weught in hver and ktdneys
11 50293 {4,4'-DOT Liver lesions
12 86500 |Azinphos Methyl ; __ICNS effects, inhibition of cholinesterase, resplratory system
13 65850 |Benzoic Acid No adverse.effects observed™
14 100516 |Benzyl Alcohol . Epithelial hyperpiasia, forestomach j : -
15 117817 |Bis(2-ethyihexyl) Phthalate : Increased relative liver weight .
16 7440428 |Boron - B . . Testicular atrophy, spermatogenic arrest
171 510156 |Chlorobenzilate L ___|Decreased stool quantity, food consumption and body weight =
18 : 67663 |Chioroform ’ - [Fatty cyst formation in liver )
19 | 7440473 [Chromium ' . No adverse effects observed*”
20 75890 |Dalapon | - Increased kidney body weight ratio
21 60571 {Dieldrin i Liver lesions -
22 117840 | Di-n-octy! Phthalate . Increased liver and kidney weight (under review) |
23 88857 {Dinoseb i Decreased fetal weight :
24 298044 |Disulfoton ChE inhibition, ‘optic nerve degeneration
25 33213659 |Endosulfan I ’ Glomerulonephrosis (kidney), aneurysms (biood vessel) .
26 1031078 {Endosulfan Sulfate .__|Glomeruionephrosis (kidney). aneurysms (blood vesse!)
27 2104645 [EPN ) ] : Neurotoxicity .
28 100414 |Ethylbenzene Liver and kidney toxicity i i
29 1. 16984488 |Fluoride : "~ |Objectionable dental fluorosis
30 58899 [gamma-BHC ) Liver and kidney toxicity
31 5103742 [gamma-Chlordane ] . {Hypertrophy of liver
32 7439965 |Manganese CNS effects ] i
33 94746 IMCPA - - Kidney and liver toxicity - ’ ' : ,
34 7085130 |MCPP - Increased absolute and relative ksdney weights - -
35 7439976 |Mercury . CNS effects
36 150505 |Merphos Ataxia, delayed neurotoxicity, and we:ght loss
37 75082 JMethylene Chioride . |Liver toxicity
38 108383 |m-Xylene . Hyperactivity, decreased weight
39 91203 [Naphthalene Eye damage, decreased body weight
40 95487 |o-Cresol Decreased body weights and neurotoxicity
41 136777612 Jo+p Xylene . . |Hyperactivity, decreased body weight, mcreased mortahty
42 " 106445 {p-Cresol Hypoactivity, distress, matemal death
43 82688 |Pentachloronitrobenzene (PCNB) Liver toxicity °
44 1918021 |Picloram "_lincreased liver weights
45 122348 |Simazine . Reduction in weight gains, hematological changes in females
46 100425 |Styrene ] Red biood.cell and liver effects
47 127184 | Tetrachloroethene ’ :_|Hepatotoxicity in mice, weight gain in rats
48 22248798 [Tetrachlorvinphos - - Increased liver and kidney weights
49 7440315|Tin . R . __|Kidney and liver iesions
50 108883 {Toluene ) ] Changes in liver and kidney weights
51 57125 |Total Cyanide - Weight foss, thyroid effects, and myeline degenerauon
52 7440666 {Zinc Anemia
+ Chemicals wWith EPA vermed or provisional human health-based reference doses, referred to as Tsystemic toxicants.”

** Reference dose based on no observed adverse effect level (NOAEL).
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Table 57. Human Carcmogens Evaluated, Welght-of-Evndence Classifications, and Target Organs
- (T ruck-Chemlcal)

Cas Number

107062

Carcinogen

Wéight-of-Evidence
Classif_i_cation

Target Organs

1,2-Dichloroethane

B2

5irculatory system

50293

4,4-DDT

B2

Liver

71432

Benzene

A

Blood

319857

beta-BHC

[¢]

Liver

117817

Bis(2-ethylhexyl) Phthalate

B2

Liver

510156

Chlorobenzilate

B2

Liver

67663

Chloroform

Kidney, liver

2303164

Diallate

Liver

60571

Dieldrin

Liver

ot 0] (=2 BN G Y PO KN PRY XY

58899

gamma-BHC

. Liver

5103742

gamma-Chlordane

Liver

75092

Methylene Chloride

Liver, lung

95487

o-Cresol

Skin

106445

p-Cresol

Bladder

82688

Pentachloronitrobenzene (PCNB)

Liver

122349

Simazine

Mammary

127184

Tetrachloroethene

Liver

22248799

Tetrachlorvinphos

Liver

79016

Trichloroethene

Liver

A- Human Carcinogen
B1- Probable Human Carcinogen (limited human data)
B2- Probable Human Carcinogen (animal data only)
C- Possible Human Carcinogen
'D- Not Classifiable as to Human Carcmogemcnty
* Under Review

1 03/13/98
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