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Dear Miss Witt:

Enclosure (1) is the revised Tracer Test procedure Naval Weapons
Support Center (NWSC) Crane is proposing to use to evaluate

groundwater aquifers beneath the Ammunition Burning Grounds
(ABG) . ’ ‘

o Ca
This is a short term procedure designed to define the groundwater -
in Karst conditions found at the ABG. -
NWSC Crane point of contact is Mr. Jim Hunsicker, Code 0924, C
telephone 812-854-3114. E
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Encl:

(1) Proposal to Conduct Dye Tra er Test at Ammunition Burning
Grounds )

Copy to: .
NORTHNAVFACENGCOM, Philadelphia (Code 14)
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PROPOSAL TO CONDUCT
DYE TRACER TESTS
AT

AMMUNITION BURNING GROUNDS

ENCLOSURE (1)



Proposal to Conduct. Dye Tracer Tests of Beech Creek Aquifer, Alnunxt1on
Burning Ground, Crane, Indiana

I. Background. A hydrogeological investigation of the Ammunition
Burning Ground (ABG) and surrounding area, Naval Weapons Support Center
(NKSC), Crane, was conducted by the Waterways Experiment Station (WES)
in 1986-87. The report of investigation (Hunt, 1988) identified fac-
tors influencing or controlling the flow of potentially contaminated
ground water into and out of the ABG. Work included emplacement of 66
exploration borings and monitoring wells in three aguifers, geologic
and hydrologic field mapping, literature survey and consultation with
State of Indiana geclogists. The study area included the area sur-
rounding the ABG, especially that to the south. Figure 1 shows the
study area and the locations of monitoring wells and geologic cross
sections. Figure 1A is a better-quality topographic map of the studv
area showing the ABG and the locations of springs.

Figure 2 portrays the subsurface geology of the ABG study area.
The geologic formations of Mississippian age (those below the unconfor-
mity shown on Figure 2) are persistent and unifors in thickness across
the study area and were mapped confidently from boring (continuous
cores) and outcrop information. Several borings penetrated cavities in
the Beech Creek limestone as evidenced by loss of drilling fluid cir-
culation and by dropping of the drill rods upon penetration. The
cavities in the Beech Creek were interpreted to be conduits formed in
the soluble limestone by percolation of water infiltrating through
Joints and along bedding planes. Blocks of the overlying Big Clifty
sandstone were noted to have fallen into some of the solution cavities.
Direct surface expression of the solution cavities of the limestone and
of the collapsed overlying Big Clifty sandstone was noted in the walls
of the Little Sulphur Creek valley. The Big Clifty and Beech Creek
foraation comprise the middle ground water aquifer at the ABG as
described in the report of investigation by Hunt.

The approximate limits of solution-widened passages in the Beech
Creek are mapped on Figure 1. 8olutioning is presumed to occur
primarily in the major drainage valleys of Little Sulphur Creek and-
Johnson Hollow where erosion has subjected the Big Clifty sandstone and
Beech Creek limestone to weathering and rapid infiltration of water.
Drilling logs and field mapping substantiate that conclusion. The
Elwren shale at the base of the Beech Creek prevents further vertical
infiltration and forces ground water laterally along the bedding
planes. Outlet for the solution conduits is believed to be at springs
issuing in Little Sulphur Creek valley (Springs A, B and C of Pigure
1A). Other springs in the Beech Creek are Springs D, E, F and Mountain
Spring, all located north of the ABG (Figure 1A).

The report by Hunt concluded that flow through solution passages
in the Beech Creek is the primary conduit for ground water leaving the
ABG and that flow through the conduits can be "rapid”. The report
reconmended that increased emphasis be given to monitoring of springs
and that tracers be considered to confirm direction and rate of move-
ment away fros the ABG through solution conduits. The Indiana Depart-
sent of Environmental Management (DEM) also requested further data con-
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cerning potential conduit flow and hydraulic connection of the springs.
For these reasons the following work is proposed.

IT. Description of the ABG Facjlity. Ordnance and ordnance-
contaminated materials from NWSC production areas have been taken to
the ABG for disposal by burning since 1945. The burning ground is used
extensively for destroying unwanted materials contaminated with ex-
plogsives, bare explosives, rocket motors, candles, flares, solvents,
detonators, and fuse materials. Several separate burning areas are lo-
cated within the site proper. The largest quantities of materials were
destroyed from 1956 to 1960, when 15,000 lbs per day of smokeless pow-
der was destroyed. In the same per1od, about 46,000 lbs per day of
high explosives was burned. The area is also used for flashing the
residue froa bombs and projectiles after they have been subjected to
meltout or drill out operations for resoval of the bulk of the ex-
plosive.

Three surface impoundments were constructed in 1975 to remove
liquids from otherwise combustible sludges resulting froa the blending
and loading of munitions. The impoundments were modified in 1982 to
include a liner and leachate collection system for each. Surface burn-
ing of ordnance was formerly conducted on the ground surface, but burn-
ing pans are now used to prevent contact with the ground.

Figure 2A is a topographic map of the ABG proper. The area
labeled "ASH PILE" is the site of a for-er tocE Eile of burn residue.
The ash pile has been removed under a&bf&h . Surface drainage
into and from the ABG is via Little Sulphur Creek, which flows from the
north to the southeast through the center of the ABG and formed the
valley in which the ABG is situated. A _small tributary drainage way
Joins Little Sulphur Creek near the center of the site from the west-
southwest.

I11. Scope of Work., The Waterways Experiment Station (WES) proposes to
conduct dye traces in the Big Clifty/Beech Creek aquifer in areas un-
derlain by solution cavities (conduits). Dye injection would be made
in wells screened in and near the solution zone at the ABG. Dye detec-
tors would be placed in all mapped springs issuing from the Beech Creek
within ‘the boundaries of the NWSC and in the stream bed of Little Sul-
phur Creek if sufficient flow is available. Procedures for conducting
the tests are those proposed by Quinlan (many references, but see Quin-
" lan, 1986). Procedures are explained in detail in Part III of this
proposal. Dye detectors will be collected daily for the first week and
once weekly thereafter until results are obtained. Springs A, B and C
south of the ABG will be prisary detection locations but springs D, E
and F and Mountain Spring will also be monitored for potential
‘hydraulic connection with the ABG.

Background readings at all detection points will be made before
dye injection to establish the presence or absence of dye compounds in
the ground water. Dye will be injected into two wells at the ABG site..
Dyes will be fluorescein (also called Uranine and Acid Yellow 73),
Direct Yellow (DY) 96, and Phorwite AR, an optical brightener. Optical
brighteners and DY 96 are collected on a cotton "bug” and analyzed by
fluorescent light. [Fluorescein is collected on charcoal, eluted
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(extracted) and the liquid examined under intense visible light for
telltale color. The use of multiple dyes is necessary because dye
properties differ and one may be transportable through a ground water
gsystem more effectively than another. Fluorescein is susceptible to
adsorption’by clays, for example. The use of two types of collectors,
cotton and charcoal, further increases the chance of detecting the dye.
Toxicity data on the dye types discussed above indicate low toxicity
(Atkinson and Smart, 1981; Smart, 1984). Toxicity information from the
Material Safety Data Sheets supplied by dye manufacturers/distributors
is presented in Appendix 1.

1v. .
Dyes. Quinlan, 1986, established procedures for conducting
dye tracings in conduit aquifers. His procedures have proven effective
many times in field applications and will be followed for the proposed
work. Many tracer materials have been described or proposed for con-
ducting tracer tests. They include dyes, biological agents such as
spores or bacteria, ionic compounds such as salts which can be detected
using electrical conductivity, temperature variations, radioactive’
isotopes, acids, sugars and others. Dyes have the advantage of being
relatively inexpensive,. easy to apply, relatively easily detected and
ave well in the ground-water conduit.

Biological tracers such as spores are environmentally safe but
usave several drawbacks as tracers. Spores are denser than water and
require considerable turbulence to pass through the conduit system.
Spores require such preparation for their use and must be detected by
microscope. lIonic compounds present a relatively low health threat and
have gimple equipment requirements but are easily adsorbed on c¢lays in
the ground-water systeam, require laboratory analysis for detection in
small concentrations, amd may be masked by background concentratxons. a
potential probles in the ABG study area.

Dyes vary enough in their properties that several may be used in
conjunction, as proposed herein, to increase chances of their detec-
tion. Dyes are susceptible to adsorption onto clays and this could be
a problem in what is possibly a poorly developed conduit system in the
Beech Creek limestone. There may be dye compounds already in the
ground-water system from past activities at the ABG and surrounding
area. Concentrations, however, should be low through dilution. Back-
ground water samples collected in April of 1989 gave no indication of
fluorescence under UV light. Background samples will be collected and
analyzed again immediately prior to dye injection to check for fluores-
cence. The advantages of dyes enumerated above make thea the materials
of choice for conducting tracer tests at the ABG.

Dye injectjon. Dye injection will be made through wells screened
in and near the Beech Creek soclution zone because thcre are no surface
exposures of Beech Creek in the ABG. Figure 3 is a geologic and well
‘‘ncation map of the ABG proper. The cross-hatches indicate the ap-

" ximate limits of the solution cavities (the conduit system) in the
sch Creek limestone at the ABG. Dye injection is proposed for two
wells, 3-C2P2-86 or 3-Cl12-86 and 3-C3P2-86 (other Beech Creek wells are

available in and near the scolution zone if required). Figure 4 is a
cross section which includes wells 3-C2P2, 3-C12 and 3-C3P2. Well in-
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weight (A) supports a galvanized steel wire (B) to which is attached a
tie-down cord (C) and a copper wire (D) holding the surgical cotton
"bug". A packet of charcoal can also be attached. The tie-down cord
secures the detector to a tree or other anchor near the stream or
spring. The "gumdrop" detectors are easily fabricated in the lab.

Detection of the dyes is by recognition of telltale colors
characteristic of specific dyes. Fluorescein (Uranine) is a distinct
"Kelly-green", Direct Yellow 96 is yellow, and optical brighteners are
blue. A semi-qualitative assessment of degree of fluorescein recovery
on charcoal, proposed by Aley and Fletcher, ranges from very strongly
positive to very weakly positive. Use of several dyes increases the
chances of detection. A detector of each type {(charcoal and cotton)
will be attached to the concrete weight or anchor pin and placed in
each monitoring site (spring or stream). Charcoal "bugs" will consist
of about 2 tablespoons of activated coconut charcoal in a packet made
of aluminum screening. The packets will be approximately 2 to 3 inches
square. Cotton "bugs" will consist of surgical cotton tied to the
weight with vinyl-clad copper wire. Prior to use, the material pur-
chased for making the cotton bugs will be examined by UV light in the
laboratory for the presence of optical brighteners that may have been
added by the manufacturer. , .

Bugs will be placed at the detection points prior to injection of
dye and will be collected within 24 hours. New bugs will be attached
to the weights at each detection point to replace those collected for
analysis. Bugs will be collected once a day for the first week and
once per week thereafter until positive results are obtained or until a
decision is made to end the test. Excess water will be squeezed from
the bugs and the bugs drained when they are collected. Bugs will be
sedled in "Zip-loc" plastic bags and the bags labeled with indelible
marker for date and detection point. After collectign the bugs will be
moved into the field laboratory on base and analyzed for presence of
dye.

Wells are poor collectors of dye tracings because flow velocity
through the screen is generally very low. A simple detector can be
constructed of 1-1/2 inch PVC pipe and attached to the outlet of a pump
inserted into the well. Water puaped from the well passes through
cotton and charcoal collectors in the PVC detector where traces of dye
are deposited. Two wells screened in the Beech Creek in Johnson Hol-
low, southwest of the ABG site (Figure 1) will be sampled for tracers
using a pusp inserted into the well. The wells are 03C24 and 03C25.
The core logs and well installation diagrass for the two wells are
presented in Appendix 3. Figure 6 is a geologic profile through
Johnson Hollow and wells ~C24 and ~C25. If the wells recover suffi-
ciently fast, several well volumes will be pumped through the in-line
filter to enhance the chances of collecting detectable quantities of
~dye. The pump and down-lines will be cleaned with nitric acid and

rinsed with distilled water before being inserted into each well.
Wells 03C24 and -C25 were sampled in April of 1988 and were free of
contaminants. Water pumped from the wells will therefore not be con-
tained.

The monitoring wells down-gradient of the ABG in Little Sulphur
Creek are screened in alluvium containing clay, sand and gravel, not in
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open conduits. Becsuse dyes are susceptible to adsorption on fine
grained soils, dye sampling of the alluvial wells is not believed ap-
propriate for the ARG study area, and is not recommended in this
proposal.

> Detector information will be recorded on a Bug Placement Data
Sheet similar to that shown in Appendix 2.

v. 4

Analysis of the dye collectors will be by observation of the cot-
ton and charcoal collectors in fluorescent and visible light as
described briefdy above. Analysis by these means is qualitative.

‘Quantitative analysis of tracer data can be made but requires the use

of special measurement devices known as fluorometers. The filter
fluorometer, or fluorimeter, provides u selection of narrow bandwidths
of light to persit scanning for particular dyes. The fluorimeter also
provides a quantification of fluorescent intensity. The
spectrophotofluoroneter is a more sophisticated device capable of scan-
ning a sample for an entire range of tracer chemicals, quantifying the
results and producing hardcopy printouts of the results. The
fluorimeter is a field instrument; the spectrophotofluorometer is a
laboratory, research grade instrument. Both instruments are expensive:
a field fluorimeter and associated equipment runs around $7500, a
spectrophotofluorometer runs around $25,000. Quinlan (1986) and Aley
(course notes) state that in most cases adequate ground water tracing
can be done qualitatively. We propose to conduct only qualitative
tests in this proposal. If results of the tests warrant or if specific
quantitative data are desired in the future we can consider purchasing
quantitative equipment. Consulting services are also available for
running quantitative analysis of dye tracings obtained in the field
(for example, Aley, personal communication).

Cotton and charcoal detectors will be collected, washed, stored
in "zip-lock" plastic bags and safeguarded for analysis. If the bugs
cannot be examined within 12 hrs after collection they will be dried
and refrigerated to prevent bacterial growth that can degrade the dyes.
When resoved from the packets in the laboratory, bugs will be rinsed to
resove  any accusulated sediment. Cotton "bugs" will be examined under
long wavelength ultraviolet (UV) light in a dark viewing chasber. Cot-~
ton that has adsorbec Direct Yellow 96 is bright yellow. Phorwite AR
(optical brightener) fluoresces blue-white.

Charcoal packets will be eluted with potassium hydroxide (KOH)
dissolved in alcohol to determine the presence of fluorescein. The
elutant is prepared in the laboratory by dissolving 5X KOH in a 70X
solution of isopropyl alcohol (off-the-shelf rubbing alcohol). The
solution separates into two layers, a saturated and a supersaturated
solution. The lighter saturated elutant is decanted off and poured
over the charcoal in a glass container. The elutant is then observed
for several hours, or days if necessary, to record a response. The
elutant will be observed in the beam from a high-intensity microscope
lamp to enhance detection if a strongly positive result is not im-
mediately obtained. : ]

The results of examination of dye elutant and cotton bugs will be
assessed for positiveness of dye presence. Results of sample analysis



and conclusions concerning flow paths and outlets in and near the ABG
will be presented in a report. '

Analytical information will be recorded on a Tracer Analysis Data
Sheet similar to that shown in Appendix 2. The data sheet includes a
description of the qualitative classification scheme to be followed in
describing analysis results.

Questions or comments concerning this proposal should be directed
to Bill Murphy at (601)634-3322.
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Figire 5. Gumdrop used to suspend dye detectors (bugs)
above stream or spring beds. Height about 12
inches. -
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APPENDIX 1.
Material Sifety Data Sheets for Dye Tracers.
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i MATERIAL SAFETY DATA SHEET

15174 Uranine Conc. (Fluorescein Dye)

SECTION I - IDENTIFICATION

NN RO R N S S B B £ X S c:s:su::za=a::=ua-|=s==nc==as-==¢¢8--tanazta:aezzgag=-

%2

R R ERE

MANUFACTURER/DISTRIBUTOR. CHEMCENTRAL/Detroit

EMERGENCY PHONE NUMBER... (I13) 941-4800

FFECTIVE DATE.vceceecees. 11--05-85

-HEMICAL NAME....ceee02s.. AC)d Yellow 73 (Color Index name)
TRADE NAME...cc.aceevees. 15174 Uranine Conc.

HEMICAL FAMILY.ceeeeees. Xanthene

-HEMICAL FORMULA......... 45350 (Color Index formula)

L4

o 2 2 243 2 2 ¢ 3 3.2 3 323 3.3 ¥ 3 3 ¥ 3 3 f-7T =:a=uu=.n--s.ansgasgca==:t&a:t:nsazl::as:enaetctcus:

SECTION I1I - HAZARDOUS INGREDIENTS

JAZARDOUS COMFONENTS HAZARDOUS “4 ~ TLV (Units) FROD. CAS #

lone as per part 29 CFR
910,1200

b o 3’8."8:83"8:38=============‘B=====S==88===ga:u."ﬂ‘ﬂ‘=8=='88==33‘8..BS:SR

SECTION III - PHYSICAL DATA

R BERSSRRIEIEEERSSIE R K KN 5 £ 50T KT I8 5o 8-88‘888&388=8==B:......B.S.‘."SB"83388.8.'8:
IVDILING Point(Fl.e.eeeeess N/&

REEZING POINT (Fl..u.... N/&

OLATILITY/VOL (%) eeeneeas N/ZA

IELTING POINT....cceeeeee N/A

'APOR PRESSURE (mm Hg)... N/A

'AFOR DENSITY -(Air=1).... N/A

OLUBILITY IN H20..¢e.... Moderate . ‘
WPEARANCE/ODDR. v ccssee». -Orange powder, no characteristic odor
PECIFIC GRAVITY (H20=1). Approximately 1

VAPORATION RATE.cceeess. N/7A

“H....l-..‘l.....-..'.-I.i N/Fl

- -
SEERSCNE A 55K SR AR S 55 NS I SR 0K 2 AN -“-..8"'--.l.“"ﬂ"-..-..---'8'.-.-..-8.-.‘.=‘.BIIS""-===

SECTION IV - FIRE AND EXPLOSION HAZARD DATA

L S 2 2 2 4 3 7 3 4 1.4 3 2 2 31 1§ 343 313 7 %13 -::scn-n------.:--..----n--sn---nnas.g-.:nsn--.-.-::
LASH POINT.ceeecenccesss N/A
OWER FLAME LIMIT.ce0.e.. N/&
IGHER FLAME LIMIT...c... N/&A .
XTINGUISH MEDIA......... Water fog, CO2, or Dry chemical. , ‘
DR FIRE.ccceeeeescccsess Fire fighters should be equipped with self contained
breathing apparatus and turnout gear.
NUSUAL FIRE HAZARD...... Adequate ventilation and clean up must be maintained
¢ to minimize dust accumulation. May form explosive
/ . dust/air mixture,

1
=

SECTION v - HEALTH HAZARD DATA



MATERIAL SAFETY DATA SHEET

15174 Uranine Conc.

THRESHOLD LIMIT VALUE.... Ingestion in rats LD $0>46,800 mg/kg

JVER EXPOSURE EFFECTS.... Contact with eyes may result in severe irritation.
Contact with skin may result in irritation. Ingestion

. may result in gastric disturbances. Inhalation of
dust may irritate respiratory tract.

"IRST AID PROCEDURES..... Flush eyes with flowing water at least 15 minutes. If
irritation develops, consult a physician. Wash
affected skin areas thoroughly with socap and water.
If irritation develops, consult a physician. Remove

. and launder contaminated clothing before reuse. I+
swallowed, dilute with water and induce vomiting.

Get immediate medical attention. I inhaled, move to

fresh air. Aid in breathing, i+ necessary, and get

medical attention.

- *+*NEVER GIVE FLUIDS OR INDUCE VOMITING IF PATIENT 1S

UNCONSCIOUS OR HAS CONVULSIONS, #*+

mu.s--::-ssgtsuuanasaasn8-s-Bnasneu:szcazc==-ss.n.sn:aasnn-cus-z-ns:zauwcazsg
3

SECTION VI - REACTIVITY DATA .
ma:s:-:sg=3==slﬂ=-:=w:===8wa:tu==8==—==cw===csna===- mw ansu:lz:::l:asczs::.z:xz:::g:sz
HE AL STABILITY....... Stable
:on "ONS TD AVDID...... N/A
‘NC. ATIBLE MATERIALS... Unknown
ECOMPOSITION PRODUCTS... Carbon monoxide,Carbon dioxide,and oxides of Nitrogen.

{AZARDOUS POLYMERIZATION. Does not occur
‘DLYMERIZATION AVOID..... N/A

SECTION VII -~ SPILL OR LEAK PROCEDURE
:n'-It::...-:u-:-:a:ansa-.- n-.388'I‘.:S.S.BSB'-.-'-----BSD-..-'-S‘I!EEﬂﬂﬂﬂlt&ﬂa
DR SFILL secevacencseea. Spills should be contained and placed in suitable

containers. .
'‘ASTE DISPOSAL METHOD.... Do not discharge into sewers or wateruays. Pispose of
in accordance with local regulations.

-

SECTIDN VIII - SPECIAL PROTECTION

B2 1 o 2 24 2 f 3 ¢ ¢+ 3 7 § 2 3 3.3 1T 43 3+ 3§ 3 3 ¥ II!I‘--.--.-.'.-.B.B-.-'---.'-“"-'.8.8.&‘:‘“..'-‘-'
ESFIRATORY PROTECTION... NIQSH/OSHA approved dust respirator as necessary.
ENTILATION..ccceeseesss. Local exhaust to control dusts.
ROTECTIVE BLOVES........ To prevent skin =ontact.
YE PROTECTION........... Goggles.
ROTECTIVE EQUIPMENT..... Ey:z wash fountains should be easily accessible.
ANDLING AND STORAGE..... Keep away from excessive heat and moisture. Keep

PN containers closed. :

SECTION IX - SPECIAL PRECAUTIONS

..m---.-.-c.nn----s------m--“----n--u--n-.-------m-----.---.:-:-:a-n---.-
QZARD CLASS...O......... N/i‘
JT SHIPFING NAME........ Coal Tar Dyestuff




MATIERIAL SAFETY DATA SHEET

15174 Uranine Conc.

iEFORTABLE QUANTITY (RG). N/A
JN NUMBER. . ccevevanenna.. N/A
A Beeereenncaansnanseans N/A
‘ACKABING SI1ZE........... Various

‘00T NOTES .

his information is furnished without warranty, representation, or license of
wny kind, except that it is accurate to the best of CHEMCENTRAL Corporation‘s
nowledge or obtained from sources believed by CHEMCENTRAL Corporation to be
iccurate. The CHEMCENTRAL Corporation does not assume any legal responsibility
‘or use or reliance upon same. Customers are encouraged to conduct their own
.ests. Before using any product, read its label.

/A = Not applicable .

'EFERENCES



. PYLAM Products Company, Inc. .

| MATERIAL SAFETY DATA SHEET

L MATERIAL IDENTIFICATION

NAME: DIRECT YELLOW 96
MANUFACTURER/CISTRIBUTOR: PYLAM PRODUCTS COMPANY INC.
1001 STEWART AVE.
GARDEN CITY, N.Y, 11530

TELEPHONE NUMBER: (516) 222-1750
COLOR INDEX NAME/NUMBER: DIR. YELLOW 96 CASNUMBER:
DATE PREPARED: 2/89 TYPE:STILBENE

il. HAZARDOUS CUMP&NENTS NONE AS PER 29CFR PART 1919.1200

L~ lil. PHYSICAL DATA

ODOR : NONE
FORM :  POWDER
COLOR YELLOW -

SOLUBILITY IN nzn 600D

IV. HAZARDOUS REACTIVITY

INSTABILITY : STABLE. POLYMERIZATION: NOT CCCUR
INCOMPATIBILITY: OXIDIZING AND REDUCING AGENTS
DECOMPOSITION PRODUCTS: OXIDES OF NITROGEN AND OXYGEN

V. FIRE AND EXPLOSION DATA

DUST MAY FORM EXPLOSIVE MIXTURE WITH AIR.
EXTINGUISHING MEDIA: WATER. DRY CHEMICAL. CD2
SPECIAL FIRE FIGHTING INSTRUCTIONS: NONE

VL SPECIAL PROTECTION

GENERALLY APPLICABLE CONTROL MEASURES AND PROCEDURES

F USE ONLY WITH ADEQUATE VENTILATION. KEEP CONTAINER TIGHTLY CLOSED. -
AVOID DUST GENERATION. DO NOT CONSUME FOOD, DRINK OR TOBACCO IN THE AREAS
WHERE THEY MAY BECOME CONTAMINATED WITH THIS MATERIAL.
PERSONAL PROTECTIVE EQUIPMENT

EYE/FACE: COVERALL CHEMICAL SPLASH GOGGLES.
PROTECTIVE GLOVES: RUBBER
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T, ' MATERIAL SAFETY DATA SHEET ~ PAGE 2

Vil HEALTH HAZARD DATA

TLV UNITS: NOTESTARISHEOC
_ OVER EXPLOSURE EFFECTS: NAKESHABLISHER
LD50 GREATER THAN = 15,000 MG/KG

EYE - NON- IRRITATING
SKIN "

Viil. EMERGENCY FIRST AlD

INHALATION ~ IF LARGE AMOUNTS ARE INHALED, REMOVE TO FRESH AIR. IF NOT
BREATHING, GIVE ARTIFICIAL RESPIRATION, PREFERABLY MOUTH-TO-MOUTH. IF
BREATHING IS DIFFICULT, GIVE OXYGEN, AND CALL A PHYSICIAN. '

SKIN CONTACT - FLUSH SKIN WITH WATER AFTER EXCESSIVE CONTACT. WASH

THOROUGHLY WITH HANDCREAM OR HANDCLEANER.

EYE CONTACT -~ FLUSH EYES IMMEDIATELY WITH PLENTY OF WATER FOR AT LEAST

15 MINUTES. CALL A PHYSICIAN.

INGESTION - INDUCE VOMITING IMMEDIATELY BY GIVING TWO GLASSES OF WATER
~ ALSO STICKING FINGER DOWN THROAT. NEVER GIVE FLUIDS TO AN UNCONSCIOUS

PERSON. CALL A PHYSICIAN.

IX. DISPOSAL AND LEAK INFORMATION "
USE AN ABSORBENT TO PREVENT DUSTING. SWEEP OR SHOVEL INTO A CONTAINER.
" WASH DOWN THE AREA WITH WATER.
WASTE DISPOSAL METHOD
BURY OR INCINERATE ACCORDING TO FEDERAL, STATE, AND LDCAL REGULATIONS.
DRUM DISPOSAL
CONTAINERS SHOULD BE TRIPLE RINSED WITH WATER BEFORE DISPOSAL.

X. SHIPPING DATA
DOT PROPER SHIP - NOT REGULATED

Xl STORAGE DATA
STORE IN COOL, DRY PLACE.

THE DATA AND INFORMATION GIVEN IN THIS MATERIAL SAFETY DATA SHEET ARE ACCURATE *
ON THE DATE OF PREPARATION. IT DOES NOT INDICATE ANY WARRANTY OR REPRESENTATION.
WE DISCLAIM ALL LIABILITY RELATING TO USE OF THIS MATERIAL SINCE THIS ISBEYOND OUR
CONTROL.



MATERIAL SAFETY DATA SHEET
MANUFACTURING DIV. ADDAESS DATA BHEET N0
MOBAY CHEMICAL CORPORATION-Dyes and Pigments Division wsue pare___Aug 1983
PO Box 385 Union Metropolitan Park eSUED oY
s A Union, New Jersey 07083 . m""”ﬁ Nov 1980
C CHEMTREC OHNEMICAL TRANSPORTANON EMERGENCY BOBAY NON-TRANSPORTATION EMENQENCY NO.:
TELEPHONE NO: 9004344300;  DISTRICT OF COLUMBIA: 254837816 (803) 553-3155
PRODUCT NAME PROCUCT COOE NUMBER
PHORWITE AR Solution 70 /2 7 op
CHBAICAL FamnyY CHEMICAL NAME & SYNONYMS
Stilbene Fluorescent whitening agent
CHEMICAL PORMULA TRADE NAME & SYNONYMS
Ptoptietary — Same as product name
LT Tty T __'.. ~.~'."“ : HAZARDOUS INGREDIENTS ._.';, ~ o
- CURRENT TV

mmwmmmum

None as per 29 CFR section 1910.1000 subpart Z

PHYSICAL DATA- = . ~ .- 77 . LT TT
MELY POINT P SPECHIC GRAVITY :
NA NE
VAPOR DENSITY (AR = 1) COLOR BULK DENSITY . BOWING POINT
NE Yellow NA NE
4& VAPOR PAESSURE SOLUNLITY (WATER) ODOR % VOLATUE BY VOLUME
’\ NE Scluble . Chaucteristic NE :
X L ik e T i T RS A R e I T T, TTI AT K 1315, o o PN
T B== e s FIRE& EXPLOS!ON DATA 5o DL A T T3 A VAT o E ks
FLASH POINT F (METHOO USED) PUAMMABLE LIMIT EXTINGLREMING MEDIA
NA Lel NA Uel NA Water, dry chemical, COZ. fgam

SPECIAL FIRE MOHTING PROCEDURES, UNUBUAL PIRE OR EXPLOSION HAZARDS
Firefighters should be equipped with self-contained breathing apparatus to protect

against potentially toxic and irritating fupes.

. Bt '2::;?(.&: 1%

- s e
=S TOXICITY DATASE:

W'«-o St 2 ....a ..,_- .
= e .,“F’c.-"‘r.;

= '1:;;.
LD80, ORAL SNGESTION) . D80, DIEAMAL (BKaN CONTACT)
. . NE . NE .
P, LOB AETHAL CONCENTRATION) LV ASSTH (THRESHOLD LIMIT VALUE)
RE NE i
SPFRCTS TO EVE SFFECTS 70 AUNG
RE . NE
SMERGENCY AND RRST AID PROCEDUAES. EFPECTS OF OVER EXPOSRURE
For eyes: Flush thoroughly v:l.th vater. Get prompt medical attention.

é/ “7"  For skin: Flush with water.
¢ Prolonged ‘contact may cause irritatiom.

Effects of overexposure:




APPENDIX 2.

Dye Trace Data Sheets
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BUG PLACEMENT DATA SHEET

INVESTIGATOR:
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TEST SITE:

TRACER ANALYSIS DATA SHEET

JUC TYFE.

INVESTIGATOR:
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®See attached clasgification scheme.



1, Very strongly positive: Dye can be seen distinctly with
the naked eye in sunlight or in an artifically lighted
room within 15 minutes of the time that KOH and alcohol
are added to the charcoal.

2. Strongly positive: Same as above, but after 15 minutes and

. before 3 hours,

3. Moderately positive: Dye can be seen with the naked eye in
sunlight or in an artificially lighted room, but not until
3 to 24 hours after adding KOH and alcohol. The dye is
indistinct, and the observer feels it is necessary to
verify the results by beaming a light into the sample jar.

4. Weakly positive: Dye cannot be detected by the naked eye
in sunkight or in an artificially lighted room until more
than 24 hours after adding KOH and alcohol. Dye can be
distinctly seen by the naked eye when a light is beamed
through the sample jar.

S. Very weakly posxtxve. The appearance of the dye is similar
to weakly positive tests, but the dye cannot be seen until
more than one but less. than 10 days after adding KOH and
alcohol. The dye can be distinctly seen by the naked eye
uhen a light is beamed through the sample jar.

From Aley, T. and M.W. Fletcher, 1976. The Water Tracer's Cookbook,
Missouri Speleology , Vol 16, mo. 3, p 16.
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APPENDIX 3.

Well I[nstallation Diagrams and Boring Logs.
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