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SECONDARY VALUES FOR DI-N-BUTYL PHTHALATE (CAS No. 84-74-2)

A search was conducted for information on the chemical properties and toxicity of di-n-butyl
phthalate (synonym dibutyl phthalate) to human health and to fish and aquatic life using the
following databases and search engines: ECOTOX (toxicity to fish and aquatic life), IRIS
(Integrated Risk Information System; toxicity to human health), and CHEMFATE
(environmental fate). This search yielded some information on di-n-butyl phthalate’s properties,
and a significant amount of information on its toxicity.

Fish and Aquatic Life Secondary Values

To derive an acute toxicity criterion for aquatic life, acute toxicity test results are required for at
least one species in each of eight different families. Specific requirements and the data available
to meet these requirements are found in Table 1. Following a search for information on the
toxicity of di-n-butyl phthalate to fish and other aquatic life, it was determined that data are
available to meet seven out of the eight requirements. Because data are available for a Daphnid
species, it is possible to calculate a secondary acute value for di-n-butyl phthalate.

Cold Water

To calculate a secondary acute value (SAV), the lowest genus mean acute value (GMAYV) in the
database is divided by the secondary acute factor (SAF; an adjustment factor corresponding to
the number of satisfied requirements).

SAF for seven out of eight requirements met = 4.3
Lowest GMAV =350 pg/L (Perca flavescens)
SAV = GMAV/SAF

=350 ng/L /4.3
=81.40 ng /L



Chronic data for Daphnia magna exposed to di-n-butyl phthalate are available which meet
suitability requirements and which were collected by some of the same authors as the
corresponding acute data (Table 2). Therefore, a secondary chronic value (SCV) may be
calculated using some actual chronic data, rather than through default ratios only.

SACR (secondary acute-chronic ratio) = Geometric mean of three species mean acute-chronic
ratios (SMACRs).

SMACR 1 (Daphnia magna) = 2,990/1,550 = 1.93

SMACR 2 (default) = 18

SMACR 3 (default) = 18

SACR = geometric mean of 1.93, 18, and 18 = 8.55
SCV = SAV/SACR

=81.40 pg/L /8.55
=9.52 ng/LL

Warm Water Sportfish

The salmonid category of fish drops out of the database when calculating secondary values for
warm water. However, because the lowest GMAYV in the cold water database is for yellow
perch, and because the only chronic data used to calculate the chronic secondary value is for
Daphnia magna, the acute and chronic secondary values will be the same for warm water
sportfish as for cold water.

Warm Water Forage Fish

All cold water and warm water sport fish drop out of the database for warm water forage fish.
Lowest GMAV = 1,376.50 ug/L (Pimephales promelas)
SAV = GMAV/SAF
=1,376.50 nug/L /4.3
=320.12 ng /L
SCV = SAV/SACR
=320.12 png/L /8.55
=74.45 ng/L

Limited Forage Fish

All cold water, warm water sport fish, and warm water forage fish drop out of the database for
limited forage fish. Because fathead minnows remain in the databases, secondary values for
limited forage fish will be the same as for warm water forage fish.



Limited Aquatic Life

All fish species drop out of the database for limited aquatic life.
Lowest GMAV = 2,100 ug/L (Gammarus pseudolimnaeus)

SAV = GMAV/SAF
=2,100 pg/L /4.3
= 488.37 ug /L

SCV =SAV/SACR
=488.37 ng/L /8.55
=57.12 ng/L



X0L0Dd p 0S¢ 0SD1/4-96 Po13d moqpA SU2IS2AVf VU2

SO'LET'T = AVINS
X0L0DA p 0SS‘T 0SD'1/4-96 [msaniq snAyd0Lvu Stuodo |
X0.L0Dd p 0S0°C 0SD'1/9-96 [sanyq sna1yd0.1ovw stuodoy
X0L0DA p 08S‘1 0SD1/4-96 [saniq snA1yd0Lonu stuodoy
X0.L0DA p 001°C 0SD'1/49-96 [sanyq sna1yd0.0ovw stuodoy
X0L0DA p 0€L 0SD'1/4-96 [saniq snAyd0.Lnu Stuodo |
X0.L0Dd d 08% 0SD'1/9-96 [sanyq sna1yd0.1ovw stuodoy
X0L0Dd ) 00Z°1 0SD'1/4-96 [msaniq snAyd0.0nu Stuodo |

86'9ST1°T = AVIAS
X0.L0Dd p 09% 0SD1/4-96 ysyyed puueyd smppound snanjvpoy
X0L0DA p 016°C 0SD1/49-96 qsyjed puueyd smppound snanjvpoy

'$100ds 1jEMULIEM
yuepodwr A[[BUOIIBAIOAI 10 A[[BIoIoWIOd € A[qe1djald ‘SaAy)yo1as SSe[od ay) ul A[Iwe] JOYjoue Wolj Ysi pruowi[es-uou ouo 1sed[ 1y ‘7

S9'VL1T = (AVINS) SN[BA 9IN0Y UBSIA SI103dS

X0.L0DA p 0vT'l 0SD1/4-96 nox) moqurer ssydur snyoudy10ouQ
X0L0DA p 08H°1 0SD'1/49-96 INO0.I) MoquIEI sspydu snyoudy100uQ
X0.L0DA p 09s°C 0SD1/49-96 o) Moqure.t ssydur snyoudy10ouQ
X0L0DA p 0LY‘9 0SD'1/49-96 INO0I) MoquIEl sspydu snyoudy100uQ
X010Dd 2 009°T 0SD1/4-96 nox) moqurer sspydut snyoudy.10ouQ
"SOAYIYDIAISO SSB[O Y} Ul ‘depruowi[es AJIwe) Y} Ul YSIj pruowies auo 1sed[ 1y |
/3 yrodpuyg
0INOS  # QOUAIJJY anjeA juonein( duIeN UouIo)) JwreN saadg

“ep A3101X0) dInde Surpuodsariod
pue ‘aereypyd [AIng-u-1p 103 9311 dnenbe Jo uond01d 10§ UOLIANLID AIIDIX0) JINJB UB JO UONB[NO[RD 10J Sjudwdnbay 1 9[qeL



'dd 0zT "NIN “Wnnd ‘Vdd 'S’ ‘$60-€8-€/009 VA "SWSIULSIO 10)eMUSAIJ UL S[EOTUAYD

pare[a1 pue syueinjjod Auoud v Jq YIM SAIpNIS WSI[OqeIdWl pue AJIIIXO ], "€]6 1 10Oy “H'[ pue ‘pewyy ‘N 9jooiq "1 1 'd 1eD q
"BIQUIN[O)) ‘LINOSSTIA] JO AJISIOATU()

“SISaY L, SN “(sSnsownjd snuiouo.1y7)) 93pIwt Y} JO S[0AD JJI[ Y} UO SI91$d PIoe orfeyyd om) Jo $109JJ0 WS /L6 ‘N[ ‘MJnangs,

X0OL0Dd b 0629 0SOA/Y-96 Idprwu  onpouasoudyrivd snsaviduvipivg
L
y3noay) [ SUOISIAIPQNS ur pajudsaidar Apeaife jou winjAyd 1910 Aue 10 }03SUL JO JOPIO AUB UL AJIWUE] B WOIJ WSIUL3IO U0 ISBd[ 1Y '8

‘(BOSN[[OJN ‘BPI[RUUY ‘BIJNOY 39) viepioy)) Jo epodoiyiry ueyl Joyp0 wnjAyd € ur AJrwey e wotj wsiuesio duo 1sed[ 1y L

0S9LE'T = AVIAS

XOL0DT p 0S6°€ 0SD'1/49-96 Mouurw peayjey svjauwoad sappydowtg
X0L0D4 p 00€°1 0SD'1/4-96 Mouurw peayjey svjowoad sapyydoung
XOL0DT d 026 0SD'1/49-96 Mouurw peayjey svjauwo.d sappydowtg
X0L0D4 d 0bs‘1 0SD'1/4-96 Mouurw peayjey svppwoad sappydounrg
XOL0DT J 0S8 0SD'1/4-96 Mouurw peayjey svjauwo.d sapydowtg
X0L0D4 J 0011 0SD'1/4-96 Mouurw peayjey svppowoad sapyydoung

"SUOISIATPQNS JAYI0 Y} JO duo ur pAjuasaidar Apeaaye jou eiepioy)) wnjAyd ayj ur A[rwey e woly uerqryduwe Jo ysij uo 1sed[ Iy ‘9

61 1¥S°T= AVIAS

X0.L0ODH v 000y 0SOHA/U-8¥ a3pIu snsownjd snuouo.1y)
X0L0DA L 00¥°S 0SOA/4-8¥ agpru snsownyd snuouo1y)
X0.L0Dd v 09L 0SOHA/U-8¥ a3pIu snsownjd snuouo.1y)

‘(e3pruw ‘oymbsowr ‘Asipped ‘Agouois ‘Agoswep ‘Ajguoderp ‘AjjAewr ©39) 109SUl dUO ISBIA[ IV 'S

XO0LOOd p 001°C 0€O1/4-96 pnos snovuujopnasd snapuuny
‘(ysygAerd ‘podiydwe ‘podost ‘pooeniso “3:9) ueddLISNIO JIYIUIQ dUO ISBI[ IV

11°9T€°¢ = AVIAS

XO0LOOd 2 066°C 0SOA/U-8y B3]} .19jeMm vusvw viuydnq

XO0L0Od q 00L°€ 0SOA/U-8¥ B[} 19)eM vusvw viuydnq
‘(podados ‘ueroooperd “3°9) uedoesnid oruopyueld ouo Jsed] Iy ¢



'97¢ ] Iouadng -\ JO “ATU() ‘SAIPMIS [BIUSWUOIIAUY JOLRANG )BT 10J IAU)) 7 ‘[OA ‘(svjowo.d sajpydowly)

SMOUUT PEAYIE] O} S[EOTWAYO OIULSIO JO SANIDIX0} AINOY "8G "9X00Id "L "T PUB ‘[[eD "' “NOdYMON "D “Td 19810,
"TSH-91:(£)9T "TOIIXO], "Weu0)) "UOIAUY

‘Ting “(snayorovw stuioda) [[139n[q 01 syuengjod Ayrorid Jo A1101x01 9IN0Y “[86[ OUR[GIT "V D PuR ‘S[[ ['S “[Y ‘0osnjeoong
'dgos Dd
‘UOIBUIYSB AN “OITAIDS AJI[P[IA PUB USI ‘JOLIdU] o3 JO judunaeddd "S ) ‘091 "ON UONBII[qN 90IN0SIY "S[EWIUL JOJBMUSILJ

J0 sa102ds 99 pue S[esTIaYo () 10§ oseqejep pue uonelardiou] :KIIdIX0) ML JO [eNUBIA ‘9861 OISIAYH "IN Pue [T TABA,
YLS1-69S1:(6)11 Ansiuay) pue A30[0IX0 [, [BIUSWUOIIAU “SwSIue3I0 dnenbe dAnejudsaidar

01 819183 deeyIyd 7] JO AJ10IX0) AINJ. A} JO ATRWWINS Y "GH6 [ YONSIOD) "M\ [ PUB ‘PIR[[IQOY "Y' “IOSUIPPIg Y'D “['M ‘SWepy,



‘9L61-L961:(11)§1 Anstway)) pue AS0[0JIXO ], [EIUSWUOIAUH “(SS1yAu snyoudy.10ou()) 01} MoquIel pue vudvus viuydnq
0} 519150 dYe[eIyd 1 JO AID1X0) JIUOIYD) G661 "YINSIOD “A [ PUB ‘PIR[[IGOY "Y' TOSUIPPIF Y'D ‘SWepy '['A “H'[ ‘SOPO,

‘/ Y3noIy} | SUOISIAIpgnS ul pajuasardar Apeaie jou wnjAyd I1oyjo Aue 10 103sUI JO IOPIO AUk Ul A[IWE] B WOLJ WSIUBSIO dUO ISLI[ 1Y 'R
"(BOSN[OJA ‘BpI[UUY ‘BIYNOY S 9) rlepIoy)) 10 epodoiyiry uey) Joyjo wnjAyd & ur A[iwej e Wolj wsiuesIo duo Jsed[ 1y L
"SUOISIAIPQNS 1910 Y} JO duo ur pajuasardar Apeaife jou ejepioy) wnjAyd oy} ur AJrwey e woyj uerqiydwe Jo ysij duo ISed[ Iy ‘9
‘(93prw ‘oymbsowr ‘Aysipped ‘A[Jouols ‘Agaswep ‘Ajyuoderp ‘A[jAewr “39) 109Ul UO ISBIA[ 1Y G

‘(ysyLend ‘podiydwe ‘podost pooenso “3-9) UrdIBISILID JIYIUIQ dUO ISBI[ 1Y

X0LOD4 3 0SS°‘T ILVIN/P-1T B3]} 19)EM vusvw viuydnq
‘(podadod ‘ueroooperd “3°9) uedoesnid oruopyueld ouo Jsed[ Iy "¢

'$100ds 107EMULIEM
yuepodwr A[[BUOIIBAIOAI 10 A[[BI0IOWWIOD € A[qe1djald ‘SoAy)yo1a)sQ SSe[d ay) Ul A[Iwe] JOYjoue Wolj Ysi pruowi[es-uou ouo 1sed[ 1y ‘7

"SOAYIYOIIS(O) SSB[O Y} Ul ‘Oepruowr|es AJIwej 9y Ul Ysij PIUOW[ES dUO ISed[ 1Y [

/9 rodpuyg
90INOS  # QOUAIJOY onJeA Juonein ouwieN uowWwo)) owreN sa10adg

“eyep A1101X0} d1uoayd Surpuodsariod
pue ‘ereypyd [A1ng-u-1p 103 9J1] dnenbe Jo uond3101d 10§ UOLIANLID AIIDTX0) JTUOIYD UB JO UONB[NI[RD J0J Sjudwdinbay 7 9qe L






Human Health Secondary Values

Di-n-butyl-phthalate (CAS RN 84-74-2)
Synonyms: Dibutyl phthalate (among many others)

To calculate a criteria or secondary value for the protection of human health, it is first necessary
to determine if the substance has been shown to be carcinogenic (which will result in the
calculation of a human cancer criteria or secondary value) or not (which will result in the
calculation of a human threshold criteria or secondary value). Di-n-butyl-phthalate is currently
classified as "D", not classifiable, by the U.S. EPA (IRIS, 2004) based on inadequate data from
animal bioassays and no human data. The U.S. EPA considers this chemical to be a priority
pollutant, and has recommended water quality criteria for the protection of human health.
Indiana, Michigan, and Ohio have all calculated human threshold secondary values for di-n-butyl
phthalate with values of 31, 640, and 31 pg/L for drinking water and 31, 690, and 31 ng/L for
non-drinking water, respectively.

An oral reference dose (RfD; IRIS, 2004) is available, and it is possible to calculate a predicted
baseline bioaccumulation factor (BAF); therefore, a human threshold secondary value may be
calculated for this substance.

There are several steps to calculating a human threshold secondary value: 1) calculation of the
fraction of freely dissolved chemical; 2) calculation of the "baseline BAF"; 3) calculation of the
"human health BAF"; and 4) calculation of the human threshold secondary value.

1) Calculation of the freely-dissolved fraction = fyy

Given a standard dissolved organic carbon (DOC) concentration of 0.000002 Kg/L and a
particulate organic carbon (POC) concentration of 0.00000004 Kg/L in water, the equation

fra=1/{1 + [(DOC)(Kow)/10] + [(POC)(Kow) ]}

can be reduced to:
= 1/{1 + [(0.00000024 Kg/L)(Kow)]}

For di-n-butyl phthalate, the K, = 52,500 and log K, = 4.72 (CHEMFATE database).
fra =1/{1 +[(0.00000024 Kg/L)(52,500)]}
=1/1.0126

=0.9876



2) Calculation of the baseline BAF

The baseline BAF is calculated according to the equations contained in 40 CFR part 132 (Final
Water Quality Guidance for the Great Lakes System), Appendix B, using BAF data that was
collected in one of four ways (listed in order of most preferred to least preferred):

-a measured BAF from a field study

-a predicted BAF based on field-measured BSAFs

-a predicted BAF using a laboratory-measured bioconcentration factor (BCF) and a food

chain multiplier (FCM)
-a predicted BAF using a K, and a FCM

No field-measured BAFs or BSAFs are available for di-n-butyl phthalate. BCF values are
available for several invertebrate species which may be used, but only "with caution" under the
GLI, since invertebrates may have different mechanisms for metabolism of chemicals, etc. The
U.S. EPA really prefers a BCF for fish. The only BCF values available for fish included one for
the fathead minnow that was derived in an 11-day (too short) study (ECOTOX database) and one
for the sheepshead minnow (a saltwater species; CHEMFATE database). Therefore, a baseline
BAF was calculated for di-n-butyl phthalate using a K,y and a FCM.
The FCM will be for trophic level 3 for a discharge to a water body classified as warm water,
and the FCM will be for trophic level 4 for a discharge to a water body classified as cold water.
Given di-n-butyl phthalate's log Kow of 4.72, the FCM from the table was interpolated to be
2.2104 for trophic level 3 (warm water), and 1.6806 for trophic level 4 (cold water).
For warm water:
Baseline BAF = (FCM)(Kqw)
=(2.2104)(52,500)

=116,046.0000
For cold water:

Baseline BAF = (FCM)(Kqw)
= (1.6806)(52,500)
= 88,231.5000
3) Calculation of the human health BAF

Because di-n-butyl phthalate is an organic substance, the equations to use are as follows
(depending on whether the discharge is to a water body classified as warm water or cold water):
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For warm water:
BAF"™ 5 = {[(baseline BAF)(0.013)] + 1} (o)

where
baseline BAF = the baseline BAF calculated in 2)

0.013 = fraction lipid value for warm water fish and aquatic life
communities

ftq = fraction freely dissolved
BAF™15 = {[(116,046.0000)(0.013)] + 1} (0.9876)
=1,490.8790
For cold water:
BAF"™ [, = {[(baseline BAF)(0.044)] + 1} (fz)

where
baseline BAF = the baseline BAF calculated in 2)

0.044 = fraction lipid value for cold water fish and aquatic life
communities

ftq = fraction freely dissolved
BAF™11 4 = {[(88,231.5000)(0.044)] + 1} (0.9876)
= 3,835.0345
4) Calculation of the human threshold secondary value
Human Threshold Secondary Value = [(ADE)(70 Kg)(RSC)]/[Wy + (F)(BAF)]
where
ADE = acceptable daily exposure (= oral reference dose, or RfD)
= 0.1 mg/Kg/day for di-n-butyl phthalate (IRIS 2004)

70 Kg = average weight of an adult

RSC = relative source contribution to account for other routes of exposure
(= 0.8 in the absence of other data)

Wy = average per capita daily water consumption (= 2 L/d for public
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water supplies, and 0.01 L/d for non-public water supplies)

Fy = average consumption of sport-caught fish in Wisconsin DNR
(=0.02 Kg/d)

BAF = human health BAF calculated in 3).
Warm Waters, Public Water Supply
Human Threshold Secondary Value = [(ADE)(70 Kg)(RSC)]/[Wq + (Fu)(BAF)]
=[(0.1 mg/Kg/d)(70 Kg)(0.8)]/[2 L/d + (0.02 Kg/d)(1,490.8790 L/Kg)]
=5.6/31.8178
=0.17600 mg/L
=176.00 pg/L
Cold water, Public Water Supply
Human Threshold Secondary Value = [(ADE)(70 Kg)(RSC)]/[Wy + (Fi)(BAF)]
=[(0.1 mg/Kg/d)(70 Kg)(0.8)]/[2 L/d + (0.02 Kg/d)(3,835.0345 L/Kg)]
=5.6/78.7007
=0.07116 mg/L
=171.16 pg/L
Warm Waters, Non-Public Water Supply
Human Threshold Secondary Value = [(ADE)(70 Kg)(RSC)]/[Wy + (F)(BAF)]
=[(0.1 mg/Kg/d)(70 Kg)(0.8)]/[0.01 L/d + (0.02 Kg/d)(1,490.8790 L/Kg)]
=5.6/29.8276
=0.18776 mg/L

= 187.76 pg/L
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Cold Water, Non-Public Water Supply
Human Threshold Secondary Value = [(ADE)(70 Kg)(RSC)]/[Wy + (Fi)(BAF)]
= [(0.1 mg/Kg/d)(70 Kg)(0.8)]/[0.01 L/d + (0.02 Kg/d)(3,835.0345 L/Kg)]
=5.6/76.7107

=0.07300 mg/L
=73.00 pg/L
Limited Aquatic Life, Non-Public Water Supply
Human Threshold Secondary Value = [(ADE)(70 Kg)(RSC)]/[Wy + (Fu)(BAF)]
=[(0.1 mg/Kg/d)(70 Kg)(0.8)]/[0.01 L/d]
=5.6/0.01
=560 mg/L
=560,000 pg/L
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