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A. PURPOSE AND USE OF THE MANUAL 

The purpose of this manual is to prQvide the regulated 

community' with information to help complete a permit 

application and guide them through the Aquifer Protection 

Permit (APP) process. It describes the peraitting process, 

outlines specific information requirements for the individual 

permit application and provides technical information to guide 

the applicant in designing acceptable monitoring, contingency, 

and closure plans. 

By the fact that you are using this guidance manual, it must 

be assumed that you are required to obtain an Individual 

Aquifer Protection Permit (APP). If you are uncertain, the 

DEQ has a simple form ("Determination of Applicability") which 

may be submitted to determine if the APP rules apply to your 

operation, or if you qualify for a general permit. A general 

permit is written into the regulations, and does not require 

the SUbmission of an application, but there are criteria 

listed in the regulations to which a facility must adhere to 

maintain compliance with a particular general permit. 

Each discharge facility or practice will present a unique 

situation and the specific requirements will depend on that 
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situation. Content presented here is not intended to be all 

inclusive. Furthermore, not every applicant will have to 

address everything in this document. This manual is to be 

used as a general guide by the permit applicant to facilitate 

the permitting process. It can not sUbstitute for direct 

communications with the Arizona Department of Environmental 

Quality, Office of Water Quality, Water Permits unit (257-

2270). 

B. APPLICABLE STATUTES AND RULES 

The Environmental Quality Act of 1986 (Arizona Revised 

Statutes, or A.R.S. Title 49) established the reqvirement to 

develop ~he Aquifer Protection Permit program. Throughout 

this manual, statutory references will be in the form: A.R.S. 

49-xxx, where xxx stands for the specific section of the 

statute; and regulatory references will be in the form: A.A.C. 

R18-9-xxx, which stands for Arizona Administrative Code, Title 

18, Chapter 9, and xxx represents the specif ic section or 

rule. 

The legal basis for this program are the fol1~,,*,ing statutes 

' and regulations: 

• A.R.S. Title 49, specifio sections including: 

201 (Definitions) 
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greatest degree of discharge reduction aChievable through the 

application 

technology, 

alternatives. 

of the best available demonstrated control 

processes, operating methods or other 

This requirement, ~ommonly referred to as 

"BADCT", is described in A.R.S. 49-243.B.1. 

2. The second demonstration is that the discharge will not 

cause or contribute to a violation of an aquifer water 

quality standard (see Appendix A) at the applicable point 

of compliance, (A.R.S. 49-243.B.2.), or if an aquifer 

water quality standard is already exceeded at the point 

of compliance, that the discharge will not cause further 

degradation of the aquifer with respect to the parameter 

which exceeds the standard (A.R.S. 49-243.B.3.). 

One exception to these requirements is applicants for 

recharge or underground storage and recovery projects. 

Applicants for permits for these projects are not 

:t'equired to demonstr.atp. eompliance with BADCT. The 

requirements for permitting recharge or underground 

storage and recovery projects are given in A.R.S. 49-

'43.C. Applicante for tJ'le~e projects must show that it 

will be so designed, constructed and operated as to 
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203 (Powers and Duties of Director) 

221 , 223 (Water Quality Standards) 

224 (Aquifer Identification, Cla.sification) 

241-251 (Aquifer Protection Permits) 

• -Arizona Administrative Code: 

Title 18, Chapter 9, Article 1 (Aquifer Protection 

Permits) 

-Title 18, Chapter 11, Article 4 (Aquifer Water 

Quality Standards) 

Title 18, Chapter 11, Article 5 (Aquifer Boundaries 

and Protected Use Classification) 

For more specific information concerninq this proqram, not 

conta.ined in this manual, you are directed to consult any of 

the above. These documents may be obtained from the Secretary 

of state, state capital, 7th Floor, West Winq, 1700W. 

Washington, Phoenix, AZ 85007 or (602) 542-4086. 

C. MAJOR -REQUIREMENTS FOR AN AQUIFER PROTECTION PERMIT 

In order to obtain an Aquifer Protection Permit for a 

discharging facility, 

demonstrations: 

the applicant must make two 

1. The first demonstration is that -the facility will be so 

desiqned, constructed and operated as to ensure the 

4 



etHICAL IIN£ OTHER P~T[R lAMES 

Pink/red .. ter fre:. 'I' operlt Ions 
1048 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Dissolved .Ir flot.tlon (OAf) float 'n. the 
petrola. refining Industry 

I049 ••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Slop oil ... lslon solids ,,.. the petrola. 

refining "lClIstry 
IOSO ••••••• ,,"""""" " •• " ••• ,,""""""""""" " """""""""""""""""""" "" "" " " .0"" "" " "" "" "" " " " " " """ """""""" " " """ """"""" " " " " "" 

llell eachanger bundle cleaning sludge fn. the 
petrola. refining Industry 

lO51 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• " 
API ~rltor sludge In. the petrol_ refining 

Industry 
105l •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

T.nk bolla. (leAded) fn. the petrol_ 
refining IRIlIstry 

1060 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
A.onll still 11 .. sludge f,.. toling operations . 

K06I •••• ~ ..................................................................................................... . 
[.Isslon control dust/sludge fn. the prll!liry 

production ofsteel In electric furnaces 
K062 ••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Spent pickle liquor fn. steel finishing 
operlt Ions 

l06g •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• _ ••••••••••••••••••••••••••• 
~Isslon control dust/sludge In. secondary Iud 

welting 
1011 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Brine purification ..... s f,.. the _rcury cell 
process In ch lor lne production. ..taere 
seperltely prepurlfled brine Is not used 

1071 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Ch lor IRited Ilydroirllon .. st. fn. tbe 

purlflc.tlon step of the diAphr~ cell 
process using graphite MOdes In chlorine 
production . 

lOll ••••••••••••••••••• ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Distillation botta. .ln.lI'lHne eatractlon 

1084 ••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
w.ste..ter trut.ent sludges gener.ted during 

the product Ion of veterlMry phlrwceutlcals 
fr. Inellic or orvano-arsenlc COlllpClUnds 

I08S •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••••••••• 
Dhtl n.tlon or frlctlonation col .... botta. 

fr. the production of chlorobenzenes 
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So I vent .Ishes .nd sludges. ClUst Ic .. shes and ' 
Slu.s. or ... ter .. shes ind sludges fr. 
cle.nlng tubs .nd equt~t used In the 
fo ..... l.t Ion of Ink fro. pl~ts. driers. 
SOiPS •• nd stabilizers cont.lnlng chra.h. 
Ind le.d 
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CHEIIICAl lIME 

Iy-~t salts ,.....ted In the pl'eMMtt_ 0' 
115M and QC~ Ilc ac Id 

OTHER PARAMETER lAMES 
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w.ste.ater .... SCM ... ter 're. the chlorination 
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filter cake fro. the 'Iltr.tlon 0' 
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1115 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•.••••••••••.•••••••••••••••••••• 
HeIVY ends fra. the purification of 

toluenedl_lne In the productton of 
toluenedlalne via hydrogenation of 
dlnttrotoluene 

1116 •••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••.••••••••••••••••••• 
Orpnlc condensate fonl the solvent recovery 

col ... In the producttonof toluene 
dllsocYIBlte vii phosgenatlon of 
to luened lalne 

1117 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
waste.ater rra. the react Ion vent ps scrubber 

In the production of et'-Ylene broalde via 
tan.IMt Ion of ethene 

1C118 .................................................................................................... . ..... . 
Spent absorbent soltds fra. the pulftCitioa of 

ethylene bra.lde In the productton of 
ethylene bra.lde 

Illi ........••.•.•..•..•••••••••.••..••••••••••••••••••.•...•.•••...•.......•..•.....•...........•.••...•..••• 
StUI bottc.s rra. the purlflcltlon or 

ethy lene d I bra. Ide In the product Ion of 
et'-Ylene dlbl"a.lde via b,.IMtlon of ethene 

• 
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Ct£"ICAl lINE OTH£R PARNtET£R NAMES 
Dec.nter t ... t.r sludge f..,. cok I .. aperlt Ions 

1091 •.••••••••••••••••.••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••• , •••••••••• Dlstlll.tlon light ends f..,. the product Ion of 
phtNlic .nh)'drlde f..,. ortllo-xylene 

K094 ............................................................................................................................. . Dlstlll.lion botta.s f..,. the produC Iton of 
phtNllc anhydride f..,. ortho-Ilylene 

1(09~ ..................................................................................................................................................... ~ ................................ .. Dist Ill.lion botta.s f..,. the production of 
1.1. I-trichloroethane 

1It96 ................................................................................................................................................................................... .. tIe.vy ends fro. the buvy ends col ..... fro. the 
production of 1.1.1-trlchloroethine 

1091 .......................................................................................................................... . V.c_ stripper dlcharge f..,. the chlordlne 
ctl lor Inltor In the production of ch lordine 

~ ......................................................................................................... . Untreated process ... st ... t .. fro. the prodIKt Ion of touphene 
1099 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••..••••••••••••••••••••• Untre_ted ... st ... t .. fro. the production of 

2.4-D 
1100 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•.•...•.•••••••••••••••••••• WlSte leaching solution fro. Itld leaching of 

ealss Ion control dust/sludge fro.secondiry 
leld wrlttng(CaIponents of tills ... ste Ire 
Identlc.l .Ith those of K069) 

1101 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•...•••••••••••••••••••••• Distillation tar residues fro. the dlstlll_tlon 
of .nliine-bsed CoqxlUnds of veterlnlry 
phlrwceuttcals fn. arsenic of Of'9II'O-.rsenic 
ca.pounds 

1102 ••••••.••••••••••••••••••••••••••••••••.•••••••••••••••••••••.••••••••••••••.••••.••••••••••••••••••••••••• Res ldue fn. the use of Itt Ivated cuban for 
decoloriZAtion In the production of veterlnlry 
ph ..... ceutlcals fn. arsenic of orgInO-arsenlc 
CQllllOUnds 

1103 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Process res ldues f,.. 1n11l .. extrlttlon fro. 
the production of .nlll .. 

1104 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••..••.•••.••••••••••••••••••• CGllbIned ... st ..... ter st ..... gener_ted fro. 
nitrobenzene/.nniline chlorobenzenes KI05 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Separ.ted a~s stre. fro. the ructor 
product .. ,hlng step In the product Ion of 
chlorobenzenes 

1(106 ••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• WlStewater tre.t.ent sludge fro. the .rcury 
ce 11 process In ell lorlne product Ion , . 1111. • .. . ...•••••••••••••••••••••••••••••.•.••••••••••••••••••••••••••••••••••••••..•...••••••••••••••••••••• Product .. s .... ters f,.. the produCt Ion of 
dlnltrotoluene vi. nltr.tion of toluene ~ . 
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;: 

OIOIICAL lIME OTHlR PNWl:T£R IWt(S 

conditions. 
fOl7 •••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

DbunJeQ unused fonul.tlons cont.lnlng trl-. 
tetn-, or pentiChl0rqJhen0l or dlsurded 
unused fGralI.lions conulnlng CCIIIPOUnds 
derived fro. theM cla10r0phen0ls. (Thll 
list Ing does not Inc lude foraliit Ions 
cont.lnlng heuchlorophene synthesized fro. 
prepurifled l,4,5-trlchlorapllenol u the sol. 
CCIIIPOIlent. ) 

f028 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••• 
Res ldues raM It Ing fro. the Inc lnerlt ton or 

thenMl trut.nt of soil cont_luted with 
EPA Klzlrdous Wlste los. FOZO. FOll. FOl2. 
F02l, F026. ~ FOZI. 

1001 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Bottca sedillent sludge fro. the trut.eftt of 

... stewterl fro. III)Od preserving processes 
thlt use cresot. tNJ/or pent.chlOi ophenol 

.002 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••..•••••••••••••••••••••••••• 
lIast ... ter trelllleftt Iludge 'ra. the product Ion 0' c ...... yellow'" or.,. pl,...ts 

1001 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••• 
Wlst ... ter trelllleftt sludge 'ra. the product Ion 

o' .,lybcMte orange pl,...ts 
1004 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

IIIst_ter trelt.rlt sludge Ira. the product Ion 
of zinc rello. plgIIMh 

KOO5 •••••••••••••••••••••••••••••. ~ ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ ••• 
lIast ... ter trullleftt sludge 'ra. tbI productton 

of chra.e green pl,...ts 
1006 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

IIIst ... ter trulileftt 11udge 'ra. the product Ion 
of ch,... green pl,...ts (1IIhydrou1 ~ 
'-rdr.ted) 

1007 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IIIst ... ter trullleftt sludge 'ra. the productton 

of Iron blue plg.entl 
.008 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Oven res ldue fro. the ~tlon of c ..... 
oxide green pl,...ts 

1009 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ' ••••••••••••••••••••••••••••••••• ' •••••••• 
Dlstlllition bottcas fro. the production of 

Icet.ldehyde fro. ethylene 
.010 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Olst Ill.tlon side cuts fro. the production of 
Ketlldehyde fro. et'-Ylene 

.011 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Botte:. stre. frca the ... st_ter Itrlpper In 

product Ion of ICrylonltrlle 
Kill •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Bottca stre. fro. the .cetonitrU. col~ In 
the production of ICrylonltrll. 

• 
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CllEMICAl lIME O'IIER PARNtETER IWIS 

1014 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Botta. fro. the Ketonltrl1e purification 

col ... In the ~tlon of acrylonitrile . 
• 015 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Stili botta. fro. the distillation of benzyl 
chloride 

1016 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lteivy ends or distillation res lilies fro. the 

production of carbon tetrach lor Ide 
1011 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••• 

lteivy ends( stili bott~) fro. the purification 
col ... In the pro4Ictloa of eplcblorohydrln 

1018 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lteivy ends fra the fractionation col ... In 

et'-rl chloride production 
1019 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

tlUvy ends fro. the dl5tlll.tlon of ethylene 
dichloride In ethylene dichloride production 

1020 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Heavy ends fro. the dlstlll.tlaa of vll\Yl 

chloride In v'~l chloride .....r production 
1021 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••• 

AqIIeous spent ant'~ catalyst .. ste fro. . 
f luorc.ethines pro4Ict Ion 

1022 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Distillation botta. tars fro. tbe production 

of phenol/Ketone fro. cu.ne 
.023 •••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••• 

Distillation light ends fro. the ~tlon 
of phthalic Ulhydelde fro. naphthalene 

.024 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••• 
Dlstll1at Ion botta. fro. the production of 

phthaliC ~rlde fro. naphthalene 
1025 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

DlstlllatlonbottGlS fro.tbe production of 
nitrobenzene by the nltrat Ion of benzene 

1026 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••.••••••••••••••••••• 
Stripping still tails fro. the production of 

_thyl ethyl pyrldlnes 
"027 .••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••• ' ••• 

Centrifuge and distillation residues fro. 
toluene dllsocyanate production 

1028 •••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••.•••••••••••••••••••.• 
Spent catalyst fro. the hydrochlorlnator reKtor 

In the production of l.l,l-trlchloroethane 
1029 •••••••••••••••••••••••••••••••••••••••••••••••••••••••.•.••..•••••••••••••••••••••••••••••••••••••••••••• 

Waste fro. the product st~ stripper In the 
production of l.l.l-trlchloroethane 

1(030 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Col~ bottom or he.ivyends fro. the cOllblned 

production of trlchloroet'-rlene and 
perchloroethylene 

·1(011 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
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CHE"ICAl. lIME 

production or .. nufacturlng use (,s • 
reletant. c~ic.l Inten.edl.te. or CGlpQnent 
In a fOnlUl.tlng process) of trl- or 
tetrach 10r0phen0 1. or of Inter.d lates used 
to produce their pesticide derlvat lves (This 
listing does not Include ... stes 'rca the 
produc t Ion of heuch lorophene f rca h 'gil I, 
purified 2.4.5-trlchlorophenol) 

OTHER PARAMETER MAHfS 

f021 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Yutes (except .ast ... ter and spent carbon fra. 

hydrogen chloride purlflcatton) frca the 
production or llinufacturlng use (as a 
reletant. c~lcal Inten.edl.te. of CUIpOnent 
In a fOnlUl.tlng proc·en) of pentachlorophenol 
or of Int~lates used to produce Its 
dar Ivat lves 

f022 •••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••.•••••••••••••••••••• 
Wlstes (except ... st ... t ... and spent c.rbon fra. 

hydrogen chloride purlflc.tlon) frca the 
llinuflcturlng use (IS • ruetant. c~lc.1 
Inten.edlate. or ca.ponent In .fOMlUlatlng 
process) of tetr.-. pent.-. or 
hedChlorobenlenes under .Ikallne conditions 

f021 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Wlstes (ucept ... ste.eter and spent c.rbon fra. 

hydrogen chloride purification) frca the 
production of lliterlal, on equl~t 
previous Iy used for the product Ion or 
IliIlU'acturlng use (IS a relet.nt. ctwalc.1 
Inte~Iate. or component In a process) of 
trl- .nd tetrachlorophenols (Thts Itstlng does 
not Include ... stes fro. equl~t used only . 
for the product Ion or use of heuch lorophene 
fro. highly purified Z.4.5-trlchlorophenol) 

f024 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••• 
wastes. Including but not Italted to 

dlstlll.tlon resl4les. huvy ends. t.rs •• nd 
reactor c le.nout ... stes, fra. the product Ion 
of chlorhyted .lIphaHc hydroc.rbons. hiving 
carbon content fro. one to five. ut 1Hz Ing 
free radlc.1 c.talyzed processes. (This 
IIstlng·does not 'nclude light ends, spent 
filters .and filter aids. spent desslc.nts(s'c 
) .... st ... ter .... st ... ter treataent sludges. 
spent c.t«ylsts. and ~stes I'sted In 261.32) 

f026 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lIutes (except ... st .... ter and spent carbon 'raa . 

hydrogen chloride purification) 'rca the 
production of .. teri.ls on equl~t 
previous Iy used 'or the .. nuf.cturlng use (II 
• relctlnt. c~ical intenledlate. or 
ca.ponent 'n a for.ulltlng process) of tetr.-. 
pent.-. or "Iach lorobenzene under I nallne 

CASAlI tIM OM nlClA RW USC_ NlS 
311(b)(4) 301(.) 302.4 261.1ll 241b.4 24)0 

• • , • • • 

• • , • • • 

'. • , • • • 

• • , • • • 

• • , • • • 
~ 

• • 
". 



.. 

CHE"ICAL lIME OTHER PARAMET[R lAMES 

e) Pyrldl .. 
F0D6 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

IIute.&ter treat.nt Iludges Irca electroplating 
opera'ions ucept Irca the 1011o.lng proceues 
I) Sulfuric iCtd enodiling of .1 .. 1 ... 
2) t In plating on carbon Iteel: 
1) zinc pl.tlng (segregated bull) on carbon 

Iteel: 
4) .1 .. 1_ or ZIK-.I.I ... pl.tlng • ca ...... 

steel: 
5)cle&nIng/ltrlpplng .Isocl.ted .It~ tl •• zinc 

and al.l ... ,,'atlng on carbon Iteel: and 
I) c_lcal etetllng and .nllng 01 .1 .. 1 ... 

FOO7 •••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••...•••••••••••••••••••••••••••••••••••• 
Spent cyanide plat Ing bath 101ut lonl fro. 

electroplattng oper.tlons (except for precioul 
_t.ls electropl.tlng spent cyanide pl.tlng 
bath IOlut Ions) 

fOOl ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••..•..••••••••••••••••••••••••••••••••• 
Plat Ing bat~ Iludge\ , .... the bolt_ of plat Ing . 

baths 'n. electMlpI.tlng oper.tlons .... 
cyanides .... us-d la the process ( •• cept for 
precioul _tals electrapl.tlng plating bath 
sludges) 

fOO9 ••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••.•••••••••••••••••••••••••••••••••••••• 
Spent stripping Iftd cl .... 'ng batll IOI.UOIII I .... 

electraplAting operations ....... cyanides .... 
u5ed In the process (except for prec lous 
_tall e 1ectrap I.tlng spent 'tripping and 
cleaning batb solutlonl) 

fOIG •••••••••••• •••••••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••.••••••••••••••••••• 
Quenching bath sludge f .... on bathl"fn.et.1 

hut trut 'fig operat tans ..,.. cyanides Are 
used In t .... process (except for prectous _t.1 
hut trutlng quendllng bath Iludges) 

rOil •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Spent cyAn Ide 10 1utloal f .... II It bath pot 

cleaning f". _ul heat treating operattons 
(except for precious _uls .... t treating 
spent cyanide IOlutions f .... lilt bitb pot 
cleAning) 

fall •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••.••••••.••••••••••••••••••• 
Quenching .. ,t ... t .. t,..~t sludges f .... 

_tA I he.t trutlng oper.t Ions .re cyan Ides 
u~ed In the process (except for precious 
_tall .... t trut Ing ~Ing .. ste.&ter 
tre.~nt sludges) 

f019 ...••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••.••••••••••••••• ~ ••••••••••••••••••• 
"ut~ter tre'blent Iludges Ire. the chealc.1 

convers I. coat Ing of .1 ..... 
. . F020 •••••••••••••••••••••••••••••••• ' •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

wastes (eacept .. ste.&ter and spent urbon f .... 
hydrogen ch lor Ide pur If lut Ion) f .... the 

~ 

• 

t. 

CASU aM OM ClllClA RCIA USC(u MS 
111(b)(4) 101(A) 3OZ.4 261.1le 241b.4 2410 

• • , • • • 

• • , • • • 

• • , • • • 

• • , • • • 

• • , • • • 

• • , • • • 

• • , • • • 

• • , • • • 
• • y • • • 



C"DUCAl. lIME OTHUt PMNtE TER IINtES 
ZIRCONIUM .llRATE ••••••••••••••••••••••••••••••••• IOI£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• llRCllrItlllt POTASSIIII fl ... II)( •••••••••••••••••••••• IIClNE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• llRC()ftltlt SlILFATE ••••••••••••••••••••••••••••••••• I()IE •.••.••••••••••••••••••••••••••••••••••••••••••••••••••••• ZIRCONIUM T£TRACHlORIDE •••••••••••••••••••••••• : •• IOI£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• rOOl ••••••••••• , •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• The following spent halogenlted solvents used 

In de9reu Ing ~nd sludges fre. the 
recovery of these solvents In degreislng :rratlons: 
I Tetra chl0r0ethylene ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• b Trichloroethylene •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• c) Methylene chloride •••••••••••••••••••••••••••••.•••••••.•••.••••••••••••••••••••••••••••••••••••••• d) 1.1.1-Trlchl0r0ethlne •••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••••••••••• e) C.rbon tetrachloride ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• f} Chlortnlted fluoroc.rbons •••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••••• fOO2 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••• The following spent halogenated solvents lAd the 

st 111 bottc.s fre. the recovery of these 
solvents: 

;! 
,I 
gl 

Tetr.chloroethylene •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Methylene Chloride ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Trichloroethylene •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1.1.I-Trichloroethane •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• Chlorobenzene •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1.1.2-Trlchloro-l.2.2-trlfluoroethlnl •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 0-die h I CJI""CJI»en z erae. • • ••••••• '. • • • • • • • • • • • • • • • • • • • • • • • • • • • • .". • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••••••••• tr'chl~fluora.ethlnl ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• FOOl •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• The fo Hawing spent non-halogenlted solvents and 
the still bottc.s fre. the recovery of tbese 
solvents: 
.) ly"leM ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• " •••••••••••••••••••••••••••••• b) Acetone ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••••• c) Ethyl acet.t ••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••• d) £thylbenzene ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• e) (thyl ether •••••••••••••••••••••• ~ ••••••••••••••••••••••••••••••••.••••..•••••••••••••••.•••••••••••••• f) Methyl Isobutyl k.tone ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• g) n-Butyl .Icohol •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• h) Cyclohe.anone •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• t) Methanol ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• fOO4 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• The following spent non-halogenated slovents 
~nd st III bottOM f,.. the recovery of these 
solvents: ~) Cre501s/Cresyllc ICld 
b) IIltrobenzene 

roos ..........•.......••••.•.••.•.•..•••.•••..•....•...••••••.•.......•....•...••..••..•..•...•.•.......•.•..• 1he following spent non-halogenated solvents and 
the st 111 bottOM f,.. the recovery of these 
solvents: 
.) Toluene 
b) ~thyl ethyl ketone 
c) C.rbon dIsulfIde 
d) lsobut.nol 

CASRII 

11146899 
f'92}9sa 
14644612 
10026116 

121184 
19016 
15092 
11~56 
56235 

(II.A.) 

121184 
15092 
19016 
11556 

108901 
16111 

106467 
15694 

1l3O201 
61641 

141186 
100414 
60291 

108101 
1116} 

108941 
61561 

CIIA CU 
111(b)(4) 301(.) , . , . , . , . 

• • 

• • 

• • 

• • 

• .. 

aRCLA latA USCR AIlS 
302.4 261.lle 241b.4 2430 

, • • II 
, • • II , . . . , . . . , . . . 

y • • • 

y • • • 

y • • • 
y • • • .. 

,. 



CH£NICAL IWIE OTH£R PNWtE fER lIMES 

Chlr.cterlstlc of (P loalclt' ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Arsenic ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
.. rlua ••••••••••••••••••••••••••••••••••••••••••••.•••••.•••••••.••••.•••••••••••••••••••••••••••••••• 
r .lclll 1.-•••••••••••••••••••••••••••••••••••••..••••.•••.•••.•••••••••••.••••••••••••••••••••••••••• ~ ••• 
Chnaalua •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
l~d .•••••••••••••••••••••••••••••••••••••••••••••.•••••.••••......••..•••.••••••..••••••••••••••••••• 
Mercury ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
S#lenlu. DOlO •••••••••••••••••••••••••••••••.•••••••••••••••••••.•••••••.•...•••••••• ~ ••••••••••..•••• 
~ ?'ver •••••••••••••••••••••••••••••••••••••••• ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
(ndrla •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • ••••••••••••••••••••••••••• 
lindane ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lie' t raoayc:" I.. . . . . • • • • • . • • • . . . . • . . • . .....• ,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .. 
Toa.phene ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2.4-0 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2.4.5-" •••••••••••••••••••••••••••••••••••••••••••••..••••••••••••••••••••••••••••••••••••••••••••••• 

URACil. 5-[BIS(Z-CHlOROETHYl)ANIIO-••••••••••••••• see URACIL MUSTARD •••••.•.•••••••••••••••••••••••••••••••••• 
URACil MUSTARD •••••••••••••••••••••••••••••••••••• URACll. 5-(BIS(2-CHlOROETHYL)AMIIO]-•••••••••••••••••••••••• 
URAlYl A[(TATE ••••••••••••••••••••••••••.••••••••• IOI£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
URAlYl •• TRA1[ •••••••••••••••••••••••••••••••••••• ION( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
URETHAIE •••••••••••••••••••••••••••••••••••••••••• ETHYl CARBAMATE ••••••••••••••••••••••••••••••••••••••••••••• 
VAIADIC ACID. AMMOIIUN SALT ••••••••••••••••••••••• 5ee AMMONIUM VANADATE ••••••••••••••••••••••••••••••••••••••• 
VAIADIUM(V)OIIDE •••••••••••••••••••••••••••••••••• see VANADIUM PE.TAOlIO£ ••••••••••••••••••••••••••••••••••••• 
VAIADIUM PE.TAOIIDl ••••••••••••••••••••••••••••••• VAIADIUH(V) OXiDE ••••••••••••••••••••••••••••••••••••••••••• 
VAlADYl SUlfATE ••••••••••••••••••••••••••••••••••• IOI( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Vllyt AC£TA1£ ••••••••••••••••••••••••••••••••••••• £THE.YlETHAIOTE ••••••••••••••••••••••••••••••••••••••••••••• 
VJIll CHlORIDE •••••••••••••••••••••••••••••••••••• ElHAME. CHlORO-.: ~ ••••••••••••••••••••••••••••••••••••••• 
VI.YlIDEIE CHlORIOE ••••••••••••••••••••••••••••••• see 1.I-DICHlOROETHYlE.E •••••••••.•••••••••••••••••••••••••• 
MARFARI ••••••••••••••••••••••••••••••••••••••••••• 3-(ALPHA-ACETANYlBEIlYL)-4-"YOROIYC~I. AID SALTS •••••••• 
XYlENE (MII£D) •••••••••••••••••••••••••••••••••••• BEIlEIE. DIMETHyl ••••••••••••••••••••••.•.•••••••••••••••••• 

• • 
0- 0-

~ ~ 
IYlEIOl ••••••••••••••••••••••••••••••••••••••••••• IOI( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
UIYlMIII[ •••••••••••••••••••••••••••••••••••••••• see 4-Nt.'"I PltEIn ••••••••••••••••••••••••••••••••••••••••• 
YOHIMBAI-16-CARBOXYLIC ACID. 11.17-DIMETHOXY-18- see RESERPI.E ••••••••••••••••••••••••••••••••••••••••••••••• 

[(1.4.S-TRIMETHQlY-BEIl0Yl)OXY]-METHYl ESTEl 
lllC •••••••••••••••••••••••••••••••••••••••••••••• IOI£ ••••••••••••••••••••••••.•••.••••••••••••••••••••••••••• 
IIIC AID COMPOUIDS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lilt A[ETAYE •••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lilt AMMDIIUM CHlORlo( •••••••••••••••••••••••••••• IOI£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
llK BClIlA YE ••••••••••••••••••••••••••••• ' •••••••••• 1()tI( ••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••• 
ZIIt BROMIDE •••••••••••••••••••••••••••••••••••••• MONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lilt CARBOIATE •••••••••••••••••••••••••••••••••••• IOI£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lilt CHLORIOE ••••••••••••••••••••••••••••••••••••• MONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lllC CVAlI()[ ....................................... iIOIIE. ........................................................ . 
ZINC FLUOAlo( ••• ~ ••••••••••••••••••••••••••••••••• ION£ ••••••••••••••••••••••••••••••••.••••••••••••••••••••••• 
IINC fORMATE •••••••••••••••••••••••••••••••••••••• IONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lilt HYOROSUlFITE ••••••••••••••••••••••••••••••••• NOI£ •••••••••••••••••••••••••••••••••••••.•••••••••••••••••• 
ZINC: .ITRATE •••• • ••••••••••••••••••••••••••••••••• IONE •••••••••••••••••••••••• • ••••••••••••••••••••••••••••••• 
lilt PHlIQSUlFOIAT£ ••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••.•••••••• ~ ••••••••••••••••••••••••••• 

. ll.e PHOSPHIDE •••••••••••••••••••••••••••••••••••• IOI( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
'l.le SllCOfLUORIOE •••••••••••••••••••••• •• •• ••••• • IOIE •••••••••••••••••••••••••••.•••••••••••••••• , ••••••••••• 
lilt SUlfAl( •••••••••••••••••••••• , ••••••••••••••• IONE •••• , ••••••••••••••••••••••••••••••••••••••••••••••••••• 
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CHENICAl. IWt£ OTHER PARANETlR IAH£S 

THIOUREA. (2-CHlOROPHfIYl)- ••••••••••••••••••••••• see J-(o-CHLOROPHlIYL) THIOUREA ••••••••••••••••••••••••••••• 
THIOUREA. l-NAPHTHALEIL ••••••••••••••••••••••••••• see .lphi-IAPHTHYLTHIOUR£A •••••••••••••.••••••••••••••••.••• 
IHIOUREA, PHE.yl •••••••••••••••••••••••••••••••••• see I-PHE.YllNIOUREA •••••••••••••••••••.•••••••••••••••••••• 
THIRAN •••••••••••••••••••••••••••••••••••••••••••• 8IS(DIMETHYlTHIOCARBAMOYl) DiSUlfiDE ••.••••••••••••••••••••• 
THOAIUN 010110( •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••..•••••••••••••••••••• 
Ttll.lJENE: ••••••••••••••••••••••••••••••••••••••••••• 8[IIE.. lIE 'HYL - •••••••••••••••••••••••••••••••••••••••••••• 
T~ IJE:IIED IMI ••••••••••••••••••••••••••••••••••••• 0 I AM ll1C) fCl.lJE.lE. •••••••••••••••••••••••••••••••••••••••••••••• 

TOlUEIE DIISOCYAlATl ••••••••••••••••••••••••••••••• lllllE. 2~4-DIISOCYAIATOMETHYl ••••••••••••••••••••••••••••• 

~'OlUIOIIE ••••••••••••••••••••••••••••••••••••••• see 2-AMIID-I-METHYl 8(11£1( •••••••••••••••••••••••••••••••• 
o-TOLUIOl1E NYDROCHlORIDE ••••••••••••••••••••••••• see BENlEIAMIIE. 2-METHYL-. HyDROCHLORIDE ••••••••••••••••••• 
p-TOlUIDIIE ••••••••••••••••••••••••••••••••••••••• see 4-AMIID-I-METHYL 8£11(1( •••••••••••••••••••••••••••••••• 
TOlAPttElE ••••••••••••••••••••••••••••••••••••••••• see CAfl»ItEIE. OCT A&:lI.c.O •••••••••••••••••••••••••••••••••••• 
'.4.5-1' ACID (STERS •••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IH-l.Z.4-TRIAlOL-1-ANIIE •••••••••••••••••••••••••• see AMI~E •••••••••••••••••••••••••••••••••••••••••••••••• 
'.ICHlORfOl ••••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1.2.4-TRICHl.ClIl(B(IlEIE •••••••••••••••••••••••••••• lOME •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
T.ICHlORQ(THAIAL •••••••••••••••••••••••••••••••• ~.AC(TALDEHYD(. TRICHl~: CHlORAL ••••••••••••••••••••••••.•• 
l.l.I-TRICHlOROETHAlE ••••••••••••••••••••••••••••• see METHYl CHLOROfORM ••••••••••••••••••.•••••••••••••••••••• 
1.1.2-TRICHLOROETHAlE ••••••••••••••••••••••••••••• see ETHAME l.l.2-TRICHlORO- ••••••••••••••••••••••••••••••.•• 
TRICHlOROETHE.E •••••••••• · ••••••••••••••••••••••••• TRICHlORETHYLEN£: ETHYlEIETRICHlDRIDE ••••••••••••••••••••••• 
TRICHLOROETHYlE.E ••••••••••••••••••••••••••••••••• see TAICHLOAOETHEME •••••••••••••••••••••••.••••••••••••••.•• 
TRICHLORMETHAlESUlFEIYl CHlORID£ ••• ~ •••••••••••••• M£THANESUlfE.YL CHlORIDE. TRICHlORO-.~ •.•••••••••••••••••••• 
TR I CHl()lt()tt(' TttAJIE: TH I Cl. ............................... OteE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TRICHlOROHONOflUORO-METHAME ••••••••••••••••••••••• M£THANE. TRICHlOROFlUORO- ••••••••••••••••••••••••••••••••••• 
TRICHlOROPHEIOL ••••••••••••••••••••••••••••••••••• IONE ••••••••••••••••••••••••••••••••••...•••••••• ~ •••••••••• 

2,3.4-
2.3,5-
2,3;6-
2.4,5-
2.4.6-
3.4,5-

PHEMOl. 2.4.5-TRICHlORO- •••••••••••••••••••••••••••••••••••• 
PKEMOl. 2.4.6-TRICHlOAO-•••••••••••••••••••••••••••••••••••• 

2.4.5-TRICHlOROPHEMOIY-AC£TIC ACID •••••••••••••••• see 2.4.5-T ACID •••••••••••••••••••••••••••••••••••••••••••• 
'1IETHANOlAMIIE DOD(CJL8(IZEIESULFOIATE •••••••••••• ONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lRIETHYlAMIIE ••••••••••••••••••••••••••••••••••••• IDNE •••••••.••••••••••••••••••••••••••••••••••••••••••••••••• 
lRIClYCINE •••••••••••••••••••••••••••••••••••••••• see IllRllOlAIACETIC ACID ••••••••••••••••••••••••••••••••••• 
lRIMETHYlAMIIE •••••••••••••••••••••••••••••••••••• IOI£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I~TRI.ITAOBEIlEIE ••••••••••••••••••••••••••••••• see BE.,EIE. 1.3.5-TRI.ll.~ •••••••••••••••••••••••••••••••• 
1.3.4-1RIOlAlE. 2.4.6-TRIMETHYl ••••••••••••••••••• see PARALDEHYDE ••••••••••••••••••••••••••••••••••••••••••••• 
TRIS(I-AlIRIDI.Yl) PHOSPHINE SULfIDE •••••••••••••• THIOEPTA •••••••••••••••••••••••••••••••••••••••••••••••••••• 
TAIS(2.3-0IBAOMOPROPYl) PHOSPHATE ••••••••••••••••• I-PROPANOL. 2,l-DIBROMO- PHOSPHATE (3:1) •••••••••••••••••••• 
lAYPAI 8LUE ••••••••••••••••••••••••••••••••••••••• 2.1-MAPHTHALENEDISULfOlIC ACID,3.3·-(],]·-DIMETHYl-

(l.l'-BIPHE.Yl)-4.4·-DIYl)-BIS(AlO,)8IS(S-AMIMO-4-
HYOROIY)-TETRASODIUN SALT 

IIIlISTED HAlAllDOUS WASTES CHMACTlJUSTlC OF EP 
TOllCITY. 
C~r.ctertsttc of 
C~r.ctertstlc of 
Ch.r.cterlstlc of 

IgrI Itab I I tty •••••••••••.•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•• 
Corrostvlt., •••.•.•••••.•.•••••••••••••••••••••••••••••••••••••••••••••••••••••••.••...• 
ReKt Ivlty •••••••••••••••••••••••••••••••••••••• , ••••••• , ••••••••.•••••••••••••••••••• 
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ClDICAl lIME OTII(I PMMET£J IWt(S 
SUlFURIC ACID ••••••••••••••••••••••••••••••••••••• IDIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• SUlfURIC ACID. DIMETHYl ESTER ••••••••••••••••••••• 5ee DIMETHYl SUflATE •••••••••••••••••••••••••••••••••••••••• SUlfURIC ACID. THAlL~l)SAlT ••••••••••••••••••••• THAllJUM(l)SUlfATE •••••••••••••••••••••••••••••••••••••••••• 
SUlfUROUS ACID Z-(p-T£RT-BUTYlPHEIDIY)-I- lee ARAMIT( ••••••••••••••••••••••••••.•••••••••••••••••••••• METMTlETHYl-2-CHLOROETKYl ESTEl 2.4.5-I ••••••••••••••••••••••••••••••••••••••••••• see 2,4.5-t ~ID •••••••••••••••••••••••...••••..••••.••.•••• 2.4.5-T ACID •••••••••••••••••••••••••••••••••••••• 2.4.5-1: 2 ••• 5-TRICHlOROPMElDlY-ACETIC ACID ••••••••••••••••• Z.4.5-1 ARIIES ••••••••••••••.•••••••••••••••••••••• IDIE •••.•••••••••••••••••••••••••••••••••••••••••••••••••••• 

2.4.5-' [STERS •••••••••••••••••••••••••••••••••••• IDIE.~ •••••••••••••.•••••••••••••••••••••••••••••••••••••••• 

2.4,5-" ACID ••••••••••••••••••••••••••••••••••••• see SILVlI •••••••••••••••••••••••••••••••••••••••••••••••••• 1.4.5-T SALTS ••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••.•••••••••••••••••••• TDE ••••••••••••••••••••••••••••••••••••••••••••••• see DIC~OROOIPMI.Yl TRICHLOROETHAIl •••••••••••••••••••••••• l.l.4.5-TEJRACHlOAOBEll(IE •••••••••••••••••••••••• 8£Nl[IE. 1.2.4.5-T(TIAtMlORO-••••••••••••••••••••••••••••.• Z.l.l.8-TETRACHlOROOIB£lZO-p-DIOlII (TCDD) •••••••• MOM£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 1.1.1.2-TETRACHlOROETHAIE ••••••••••••••••••••••••• see ETHAI[ 1.I.l.Z-TETRACHlOAO-••••••••••••••••••••••••••••• 1.1.2.2-TETRACHlOROETHAIE ••••••••••••••••••••••••• see ETHAIE. 1.1.2.2-TETRACHlORO-•••••••••••••••••••••••••••• · T(TIACHlOAO£~(ME ••••••••••••••••••••••••••••••• ETHEI£.1.I.Z.2-t(tRACHLORO-•••••••••••••••••••••••••••• ~~ ••• 2.1.4.6-T(TRACHlOAOPH£MOl ••••••••••••••••••••••••• see PHEIOl. 2.1.4.6-TETRACHlOAO- •••••••••••••••••••••••••••• TETRAETHYLOITHIOPYRPHOSPHATE •••••••••••••••••••••• see DITHIOPJRPHOSPORIC ACID TETERA ESTER •••••••••••••••••••• TETRAE1HYl lEAD ••••••••••••••••••••••••••••••••••• PLUMBAI£. TETRAETHYl. '(l ••••••••••••••••••••••••••••••••••• TETRAETHYl PYROPHOSPHATE ••••••• ••••••••• ••• ••••••• PYROPHOSPHORIC ACID. TETRAETHYl (STER ••••••••••••••••••••••• l£lRAHYDROfURAl ••• •••••••••••••••••••••••••••••••• FURAI. TETRAHYDRO- ••••••••••••••••••••••••••••••••••••••••.• TETRAMETHYlDIAMIIOBEIlQPM(IOIE •••••••••••••••••••• see MiCHlER'S I£TOIE •••••••••••••••••••••••••••••••••••••••• TElRAIllROMETHAIE •••••••••• _ •••••••••••••••••••••• METHAlE. TETRAlllR~ •••••••••••••••••••••••••••••••••••••••• TETIAPHOSPHORIC ACID. HElAETHYl ESTEl ••••••••••••• see HEXAETHYl TETRAPHOSPNATE ••••••••••••••••••••••••••••••.• TlW.llC OlIM ••••••••••••••••••••••••••••••••••••• TlIAl.lllil OXIM •••••••••••••••••••••••••••••••••••••••••••••• THALlIUN •••••••••••••••••••••••••••••••••••••••••• IDNE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• THALLIUM ACETATE •••••••••••••••••••••••••••••••••• see ACETIC ACID THAlLIUM (I) SALI ••••••••••••••••••••••••••• THALLIUM AID COMPOUIDS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• THAlLIUMi'~CAR8OKATE •••••••••••••••••••••••••••••• see CARBOliC ACID. DITHAllIUM(L) SALT ••••••••••••••••••••••• THAlLIUM I CHlORIDE •••••••••••••••••••••••••••••• MOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• THAlLIUM 1 .ITRAT£ ••••••••••••••••••••••••••••••• IONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• THALLIUM OXID€ •••••••••••••••••••••••••••••••••••• see '~LIC OIIDE ••••••••••••••••••••••••••••••••••••••••••• THAlLIUM(I) SElE.IOE •••••••••••••••••••••••••••••• IDIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• THAllIUM(I)SUlfATE •••••••••••••••••••••••••••••••• see SUlfURIC ACID. THALlIUM(l)SALT •••••••••••••••••••••••••• THIOACET MII)( ••••••••••••••••••••••••••••••••••••• 5e'e ETIlAll£JH I ()All IIJIE. ••••••••••••••••••••••••••••••••••••••••• THIDEPTA •••••••••••••••••••••••••••••••••••••••••• see TRISj(I-AlIRIDIIYl) PHOSPHINE SULFIDE •• •••••••••••••• ••• THIDfAlOl ••••••••••••••••••••••••••••••••••••••••• 1.1-DI~THYl-I-(METHYlTHI0)-2-BUTAIOIE.D-[(METHYlAMllO) 
CARBOIIYL) OXIDE THIOMETHAIOl •••••••••••••••••••••••••••••••••••••• see METIlAll£THIOl •••••••••••••••••••••••••••••••••••••••••••• THIOMUXIHCNUIOIIIC DIMIDE •••••••••••••••••••••••• see 2. 4-DI THIOBIUR£I •••••••••••••••••••.•••••••••••••••••••• THI..,H£'IICll. •••••••••••••••••••••••••••••• 0 •••••••••• see BEII.l£IIE'HIIJl.. •••••••••••••••••••••••••••••••••••••••••••• THIOS£"ICAABAlIOE ••••••••••••••••••••••••••••••••• see HYDRAlII£CM80THIONUOE •••••••••••••••••••••••••••• ~ •••• THI(JtJIl[A •••••••••••••••••••••••••••••••••.••••• •••• see CMBMIIJ(. TMIO- •••••••••••••••••••••••••••••••••••••••• 
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tH(MICM. lIME OTH(R PARAMETER lAMES CASU tllA OM 

SELENIUM OlIDE •••••••••••••••••••••••••••••••••••• see S£LEIIUM DIOIIDE •••••••••••••••••••••••••••••••••••••••• 
SElEIOUREA •••••••••••••••••••••••••••••••••••••••• see CAABANIMIOOSElElOlC ACID •••••••••••••••••••••••••••••••• 
l-SEAINE. DIAlOACETAT( ((STEI) •••••••••••••••••••• see AlASERIIE •••••••••••••••••••••••••••••••••• ••••••••••••• 
SllV£R •••••••••••••••••••••••••••••••••••••••••••• IDIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SILVER AID COMPOUlD5 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ 
SILVER CYAlIDE •••••••••••••••••••••••••••••••••••• IDIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SILVER .ITRAT£ •••••••••••••• · •••••••••••••••••••••• ION£ •••••••••••••••••••••••••••••••••••.•••••••••••••••• •••• 
SILVEX •••••••••••••••••••••••••••••••••••••••••••• PROPIOIIt ACIO. 2-(2.4.5-TRICHlOROPHEIOIY): 2.4.5-TP ACID 
SOOIUM •••• .-••••••••••••••••••••••••••••••••••••••• MOIE ••••••••••••••••••••••••••••••••.••••••••••••••••••••••• 
SODIUM ARS(IATE ••••••••••••••••••••••••••••••••••• ION£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SODIUM ARS£NITE ••••••••••••••••••••••••••••••••••• IONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SODIUM AlIDE •••••••••••••••••••••••••••••••••••••• IDNE •••••••••••••••••••••••••••••••••••••••• ; ••••••••••••••• 
SODIUM BICHAOMATE ••••••••••••••••••••••••••••••••• IONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SODIUM BIFLUORIOE ••••••••••••••••••••••••••••••••• IOHE ••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••• 
SODIUM BISULFITE •••••••••••••••••••••••••••••••••• IONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •• 
SODIUM CHROMATE ••••••••••••••••••••••••••••••••••• IONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SODIUM CYAMIDE •••••••••••••••••••••••••••••••••••• IDIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SODIUM OIPHENYl-4.4'-bls-.zo-2-. 8--AMllO-l-- see OllEtT BlUE 6 ••••••••••••••••••••••••••••••••••••••••••• 

~THOl-3·. 6-0ISUlfOlATE 
SCJI) 1111 [)()()£CYlBEIlEIE: SI.l.F'*A IE ••••••••••••••••••• *»lIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SODIUM FLUORIOE ••••••••••••••••••••••••••••••••••• IO.E •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SOOlllt IIYIIlOSlI..fllJE ••••••••••••••••••••••••••••••• IIIlNE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SODIUM HYROlIDE ••••••••••••••••••••••••••••••••••• ION£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SODIUM "YPOCHLORITE ••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SODIUM MfTHYlAT£ •••••••••••••••••••••••••••••••••• IOME.~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SODIUM .ITRIIE •••••••••••••••••••••••••••••••••••• IOI( ••••••••••••.•••••••••••••••••••••••••••••••••••••••••••• 
SODIUM PHOSPHATE.DIIASIC •••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SODIUN ~T£. TlIIASIC •••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SODIUM SElE •• TE ••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SOOTS. TARS AID "IIERAL OIlS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1440224 

506649 
1161888 

93121 
1440235 
1631892 
1184465 

26628228 
10588019 

1133831 
1631905 
11151 Jl 

143339 

25155100 
1681494 

16121805 
m01n 
1681529 

10022105 
124414 

1632000 
1558194 

100]9324 
10140655 
1601~9 
1185844 

10101890 
10361894 
1158294 

10124568 
1012188 
1182823 

SlllBENlDIOl •• lpha •• 1pha·-DIETHYl-•••••••••••••• see OIETHYlSTIL8ESTROL •••••••••••••••••••••••••••••••••••• ~. 
SIREPlOIOTOCI ••••••••••••••••••••••••••••••••••••• D-ClUCOPYRANOSE. 2-DEOXY-2-(1-METHYl-l-.ITROSOUREIOO)- •••••• 18883664 
SlRClIITltM CtlA.CltIATE ••••••••••••••••••••••• -. •••••••• IIClN£. • •• • • •••• •• •• •• •• • • • •• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1189()62 
STRONTIUM SUlFIDE ••••••••••••••••••••••••••••••••• ION£........................................................ 1314961 
SlRYCHNIDI.-10-ONE. AID SAlTS ••••••••••••••••••••• see STRYCHIIIE AID SAlTS •••••••••• · •••••••••••••••••••••••••• 
SlRYCHNIDI.-10-ONE. 2.1-0IMETHDXY ••••••••••••••••• see 8RUCI.E ••••••••••••••••••••••••••• ~ ••••••••••••••••••••• 
STRYCHNINE AND SAlTS •••••••••••••••••••••••••••••• SIRYCHNIDI.-IO-OIE. AID SAlTS ••••••••••••••••••••••••••••••• 
SlyR£NE ••••••••••••••••••••••••••••••••••••••••••• IDME •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SUGAR Of LEAD ................. ~ ................... $ee ACETIC ACID. LEAD SAlT ................................. . 
SUlfAlLATE •••••••••••••••••••••••••••••••••••••••• CDECi 2-CHlOR~LYl DIETHYLOI'HIOCAR8AMAIE .•••••• ~ •••••••••• 
SUlfla NYIlIlI (liE: ••••••••••••••••• ' ••••••••••• " ••••••• see HYI)It()(i,(1 SUl.F Jill. ••••••• " •• " • " ••••• " •• • " ••••••••••••• " ••• 
SUl f lit fl)NOCtll ()It 1M ••• " •••••••••••••••••••••••• " •• 1IClIeE. ••••• " ••••• 1 " " •••••••• " " • " ••• " ••••••••••• " " ••••••••••••• 
SUlflll PttOSPHIIlE •••••••••••••••••••••••••••••••••• see Ptt()5PtQIIS SlllflllE •••••••••••••••••••••••••••••••••••••• 
SULfUR SELlNIOE •••••••••••••••••••••••••••••••••••• e. SELl.IUM OISUlflD€ ••••••••••••• · ••••••••••••••••••••••••• 
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CHEMICAL lIME OTHER PARAMETER lAMES 

l-PAOPAIOIE ••••••••••••••••••••••••••••••••••••••• I .. ACETOIE •••••••••••••••• · ••••••••••••••••••••••••••••••••• 
2-PROPAIOME. I-.. ~ ••••••••••••••••••••••••••••• see 80RM0ACE101l •••••••••••••••••••••••••••••••••••••••••••• 
PROPARGITE •••••••••••••••••••••••••••••••••••••••• IOIE ••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••• 
PROPMGYl ACIOQ. ••••••••••••••••••••••••••••••••• 2 -PR.'I-I-o , .•••••••••••.••..........•....•.•...•....•...•• 
Z-PROP[~IDE ••••••••••••••••••••••••••••••••••••• see ACRylAMIO€ •••••••••••••••••••••••••••••••••••••••••••••• PR()fJ('.. 1. 1-01 CtIl flIlO- •••••••••••••••••••••••••••• s.ee I. ]-DICItlClll~()p'(IIE ••••••••••••••••••••••••••••••••••••• 
I-PROP£II[. 1. 1. 2. 1.1.),HElAClI.ORO-................ see H(XACHlOROPROP(IIE ••••••••••••••••••••••••••••••••••••••• 
2-PROP£II£IITRILE .................................. see ACRyLONITRILE .......................................... . 
2-PROP£K[IITRILE. 2-METHYl- ••••••••••••••••••••••• see M£T~1LONITRILE ••••••••••••••••••••••••••••••••••••••• 
PROP(IIEOlIIlE •••••••• _ ••••••••••••••••••••••••••••• see PRClI»YlEI( 011[1( ••••••.•••••••••••••••••••••••••••••••• " •• 
2-PAOP£NOIC ACID •••••• , ••••••••••••••••••••••••••• see ACRYLIC· ACID •••••••••••••••••••••••••••••••••••••••••.•• 
Z-PROPENOIC ACID, ETHYl (SJEI ••••••••••••••••••••• SeI (THYl ACRYlA'E ••••••••••••••••••• ~ •••••••••••••••••••••• 
2-PROPEIOIC ACID. 2-METHll-. £1HYl (ST£l •••••••••• see (THYl METHACRYLATE •••••••••••••••••••••••••••••••••••••• 
2-PROPEIOIC ACID. 2-MEtHYl-. METHYl ESTER ••••••••• see METHYl METHACRyLATE ••••••••••••••••••••••••••••••••••••• 
2-PAOPE.-1-0L ••••••••••••••••••••••••••••••••••••• see AllYL ALCOHOl ••••••••••••••••••••••••••••••••••••••••••• 
PAOPIOLACTOIE ••••••••••••••••••••••••••••••••••••• see bet. PROIOlACIOlE ••••••••••••••••••••••••••••••••••••••• 
PAOPIOIIC ACID •••••••••••••••••••••••••••••••••••• PROPAIOIC ACID •••••••••••••••••••••••••••••••••••••••• , ••••• 
PROPIONIC ACIO. 2-(Z.4.5-TIICHLOROPI£JQll) •••••••• see SILVEl •••••••••••••••••••••••••••••••••••••••••••••••••• 
PROPIONIC AlHYDRIDE ••••••••••••••••••••••••••••••• IOIE ••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •••• 
PROP(MYlAl.CfltO.. ••••••••••••••••••••••••••••••••••• see Al.l Yl ALeCJtQ. ••••••••••••••••••••••••••••••••••••••••••• 
n-PROPYlAMIIE ••••••••••••••••••••••••••••••••••••• see I-PROPAlAMIIE ••••••••••••••••••••••••••••••••••••••••••• 
PAOPYlEIE DICHlOlIDE •••••••••••••••••••••••••••••• see I.Z-DICHlOlOPlOPAIl ••••••••••••••••••••••••••••••••••••• 
PAOPYlE. OIIM •••••• t •••••••••••••••••••••••••••• PR~IEOIIf)(· _ •••••••••••••••••••••••••••••••••••••••••••••• 
1.2-PROPYlE.IMIIE ••••••••••••••••••••••••••••••••• see 2-METHYlAllllRlIDIIE •••••••••••••••••••••••••••••••••••• 
PAOPYlTHIOURACIL •••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2-PROP'.-I-DL •••••••••••••• ~ •••••••••••••••••••••• see PlOPARGYL ALCOHOl ••••••••••••••••••••••••••••••••••••••• 
PYR£1E •••••••••••••••••••••••••••••••••••••••••••• 8£1l0(def)PHEIAITHREIE •••••••••••••••••••••••••••••••••••••• 
PYR£THlIIS •••••••••••••••••••••••••••••••••••••••• IOI£ ••••••••••••••••••••••••••••••••.•••.••••••••••••••••••• 

4~PYlIDIIAMIIE ....................................... 4-AMIIOPYRIDIIE ••••••••••• , ••••••••••••••••••••••••••••• 
PYlIOIIE •••••••••••••••••••••••••••••••••••••••••• 8EIlO(b)PYRIDIIE: 1-lE1lAl11E ••••••••••••••••••••••••••••••• 
'YRIDIIE. 2-[(2-(DIMETHYlANIIO)(THYL)-2- ... METHAPYRllEIE ••••••••••••••••••••••••••••••••••••••••••• 

THEIIlLNUIO)-
PYlIOII£, HEIAH~-I-.ITIOSO ......................... -.llA05OPIPfRIDIIE ••••••••••••••••••••••••••••••••••••• 
PYAIOIIE, 2-METIYl •••••••••••••••••••••••••••••••• see 2-PICOlIIE •••••••••••••••••••••••••••••••••••••••••••••• 
PYRIDIIE. (S)-1-(I-METHYl-2-'YRROLIDIIYl)-. ISALTSsee IICOTII£ AND SALTS •••••••••••••••••••••••••••••••••••••• 
4(IH)-PYRI"IDIIOIE.Z.1-DIHYDR0-6-M£THYL-2-THI~ ... METHYlTHIOURACIL •••••••••••••••••••••••••••••••••••••••• 
PYROPHOSPHORIC ACID. TETRAETHYL (ST(R ................ T(TRA ETHYL PYROPHOSPHATE ••••••••••••••••••••••••••••••• 
PYRRQl£. T[TRAHYDR~.-.ITROSO ••••••••••••••••••••• see .-.ITR05OPYRROlIOIIE •••••••••••••••••••••••••••••••••••• 
QUIMOlIIE •••••••••• ~ •••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~IOIUClIDES ••••• • ••••••••••••••••••••••••••••••• IOI( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
RESERPIIE ••••••••••••••••••••••••••••••••••••••••• lOHIMBAI-16-CAR801TtIC ACID. 11.1'-DIM£T"Y01Y-18-

(1.4.5-TRIMETHY01Y-B£IlDYl)Oll]-M£lHYL ESTER 
RESORCIIOl •••••••••••••••••••••••••••••••••••••••• l.3-BEIiEIEDIOl: ~HYDIOIYPH£IOl •••••••••••••••••••••••••••• 
Rl88E"1 IDlS11lY (CEITAII ~) •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• • •••••••••••••• 
SACCHARII AND SALTS ••••••••••••••••••••••••••••••• l.2-BEIlISOTHIAlOLI.-l-OiE.1.I-DI01IDE. AID SALlS ••••••••••• 
SAfROlE ••••••••••••••••••••••••••••••••••••••••••• BE.lEIE. 1.2-M£THYLEI£DIOIY-.-ALlYL- •.••••••••••••••.••••.•• 
SELENIOUS ACID •••••••••••••••••••••••••••••••••••• IOME ••••••••••••••••••••.•••••••••••••.•••..•••••••.•.•••••• 
S(l[NIUM ••••••••••••••••••••••••••••••••••••••• ~ •• ION( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SELEIJUM AND C~ ••••••••••••••••••••.••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••• 
SElE.IUM OIOlIO£ •••••••• •••••••• ••• •••• • •••••••••• SlL(.IUM 0110£ •••••••••••••••••••••••••••••••••••••••••••••• 
SfL[IIUN DISUlFIDE •••••••••••••••••••••••••••••••• SULfUR SEll.IDl ••••••••••••••••••••••••••••••••••••••••••••• 
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PHOSPHQROTHIOIC ACID. O.O'DIETHYl o-PYRAlIIYlESTERsee O.O'DIEIIYl o-PYRAlIIYl PHDSPHOROT"IOATE •••••••••••••••• PHOSPHOROTHIOIC ACID, O.O-DIMETHYl-O-lp- see FAMPHUR ••••••••••••••••••••••••••••••••••••••••••••••••• «DIMET"YlNUIO)-SIl.FOIYl)PHElYl) ESlER PHOPHORUS ••••••••••••••••••••••••••••••••••••••••• IDIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• PHOSPHORUS OIYCHLORIDE •••••••••••••••••••••••••••• ION£ ........................................................ . PHOSPHORUS PE.TASUlflD£ ••••••••••••••••••••••••••• see PHOPHORUS SUlFIDE ••••••••••••••••••••••••••••••••••••••• PHOSPHORUS SUlfIO£ •••••••••••••••••••••••••••••••• PHOSPHORUS PE.TASUlFIO£: SUlFUR PHOSPHIDE ••••••••••••••••••• Ptt()SPlIRlIS TA Ie .... 1111: •••••••••••••••••••••••••••• .:JiII( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• PHTHALATE ESTERS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• '''lHALIC AMHYORI0E •••••••••••••••••••••••••••••••• 1.2-8£IlEIEDICARBOlYlIC ACID AlHYDAIDE •••••••••••••••••••••• 2-'ICQl.IN£ ••••••••••••••••••••••••••••••••••••••••• YRIDIME. Z-METHYl-: AlPHA .ICOlIIE ••••••••••••••••••••••••• ••• IMOPHOSM£THYl •••••••••••••••••••••••••••••••••• see ADIPIC ACID ••••••••••••••••••••••••••••••••••••••••••••• PlUMBAIE. TETRAETHYl ................................. TEtRAETHYl LEAD ••••••••••••••••••••••••••••••• ~ ••••••••• PDlYBROMIIATEO 8IPHElYlS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• POlYCHlOAIIAT£D IIPHE.YLS ••••••••••••••••••••••••• AROClOAS •••••••••••••••••••••••••••••••••••••••••••••••••••• AROClOR 1016 •••••••••••••••••••••••••••••••••••••••••••••••• AROCLOR 1221 •••••••••••••••••••••••••••••••••••••••••••••••• AROClOR 1232 •••••••••••••••••••••••••••••••••••••••••••••••• AROClOR 1242 •••••••••••••••••••••••••••••••••••••••••••••••• AROClOR 1248 •••••••••••••••••••••••••••••••••••••••••••••••• AROClOR 1254 •••••••••••••••••••••••••••••••••••••••••••••••• AROCLOR 1260 •••••••••••••••••••••••••••••••••••••••••••••••• POlYlUClEAR ~TIC ~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• POTASSIUM ARSEIATE •••••••••••••••••••••••••••••••• IDIE ••••••••••••••••••••••••••••••••••.••••••••••••••• ~ ••••• POTASSIUM ARSE.JTE •••••••••••••••••••••••••••••••• IONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• POTASSIUM 8ICHROKATE •••••••••••••••••••••••••••••• IONE •••••••• · •••••••••••••••••••••••••••••••••••••••••••••••• POTASSUUUIUM CHROMAT£ ••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• POTASSIUM CYAlIDE ••••••••••••••••••••••••••••••••• IDHE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• POTASSIUM HYDROllDE ••••••••••••••••••••••••••••••• IDNE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• POTASSIUM PERMAlGANATE •••••••••••••••••••••••••••• IDNE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• POTASSIUM SILVER CYAlID£ •••••••••••••••••••••••••• IONE •••••••••••••••••••••••••••••••••••••• •••••••••••••••••• PROCARBAlIKE ••••••••••••••••••••••••••••••••••••••• -ISOPROPYl-ALPHA-(METHYlMlORAlIIE)-p-TOLUAMIDE ••••••••••••• PROCAR.8,AlINE. HYIItOCII.CIlIIlE ......................... E ••••••••••••••••••••••• a •••••••••••• a ••••••••••••••••••• PROGEST£RON£ •••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• bet.-PAOIOLACTOIE ••••••••••••••••••••••••••••••••• 2·0lfTAIOI(: PROPIOlACTOIE: Ill ••••••••••••••• : ••••••••••••• PROIIMIDE ............................... ~ ......... 1. S-OICHlORO-I-(l.I-DIMEIHYl -2-PROPY.Yl ) BOUM I DE ......... . I-PROPAMAL. 2.1 EPOXY- •••••••••••••••••••••••••••• see GlYCIOYlALOEHYDE ••• · ••••••••••••••••••••••••••••••••••••• PROPAKAl. 2-METHYL-2-(MEIHnTHIO)-.O-[(METHYtAMllOsee ALDICAR8 •••••••••••••••••••••••••••••••••••••••••••••••• )CNUlOlftL ]OXUtE 
l-.. OP~I.E ••••••••••••••••••••••••••••••••••••• n-PAOPYlAMIIE ••••••••••••••••••••••••••••••••••••••.••.•.•.• I-PltOPAllAMIIE. .-PR~Yl- •••••••••••••••••••••••••• see DIPRtlftYlMIIIE ••••••••••••••••••••••••••••••••••••••••••• I-PROPANOl. 2.1-0IBROMO-PHOSPHATE (l:I) ••••••••••• see IRIS(2.I-DIBROMOPROPYl) PHOSPHATE ••••••••••••••••••••••• I-PROPANOl. 2-METHYl- ••••••••••••••••••••••••••••• PROPANE. 1.2-DIBROMD-l-CHLORO-•••••••••••••••••••• see 1.2-0IBROMO-3-CHLDROPROPAME ••••••••••••••••••••••••••••• PROPANE. 2-11 TRO- ................................. 2 -II TIOPROPANE ............................................. . PROPANE. 2.2·-0XYBIS(2-CHLORO- •••••••••••••••••••• 8IS(2-CHlOROISOPROPYL) ElII£I •••••••••••••••.••••••••.••••..• l.l-PROPANE.SUlTOME ••••••••••••••••••••••••••••••• 1.2-0XAIHIDlANE. 2.2-DIOlI0( ••••••••••••••••••••••.••••••..• PROPAN£OJIIIlRllE .................................. see KM.OHOIIIIIlRIlE ......................................... . PROPANE .. ITRll£ .................................... see ACETONE CYAIIOHYORI ..................................... . PROPANE.IIRllE. 3-CHlORO-••••••••••••••••••••••••• see 3-CHtOROPROPI0IIIRILE ••••••••••••••••••••••••••••••••.•• 'l.l-PROPAM£tRIOL. lRlllltRATE- ••••••••••••••••••••• see .IIROGlYlCERIIE •••••••••••••••••••••••••••••••••••••••.• PROPANOIC ACIO •••••••••••••••••••••••••••••••••••• ,eI PROPIOIIC ACID •••••••••••••••••••••••••••••••••••••••••• 
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ellERICAl. lIME 0"0 PMM[T£R IM(S 

OIIRA1E. Z-(ClLGIOM£TIYl)- •••••••••••••••••••••••• see E'ICHlOROH1DRI •••••••••••••••••••••••••••••••••••••••••• 
OIYMETHOlOlE •••••••••••••••••••••••••••••••••••••• 118(1~-HYDROIY-Z-(HYDROlf IlEI.YlEI()-ll~­

IlETKYl DIHYROI£STOST£ROIE 
'ARAF~DEIYD( •••••••••••••••••••••••••••••••••• IOI( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
.ARALO£HYDE •••••.••••••••••••••••••••••• ••• ••••••• l.3.5-1RIOlAl(. 2.4.6·1RIM£THYl ••••••••••••• · •••••••••••••••• 
'MATH 101 ••••••••••••••••••••••••••••••••••••••••• PttOS.-ItIIIOIHIOIC AC ID,O.O-DIEfHYl O-('-II1ROPIIE.Yl) £ST£I •••• 
PE.'ACHLOROBEIlEIE •••••••••••••••••••••••••••••••• IE.l(l(. PE.TACHlOAO •••••••••••••••••••••••••••••••••••••••• 
PlITACHlOROETHAIE ••••••••••••••••••••••••••••••••• (THAIE. PEITACHlORO,; PE.IAlI ••••••••••••••••••••••••••••••• 
P£IIT ACtl.cJROII TR(8(Jl£I( ••••••••••••••••••••••••••• BE .ZE 1(. Pl.T ACtIl. OROII TRO: PC .. : •••••••••••••••••••••••.••••• 
P(.'ACHlOROPNEIDl ••••••••••••••••••••••••••••••••• PH£NOl. P(.TACHOlOR~J POP; PE.IA ••••••••••••••••••••••••••• 
l.l-P(.TADI£IE •••••••••••••••••••••••••••••••••••• ieI l-METHYlBUTADlfJE ••••••••••••••••••••••••••••••••••••••• 
Pf.TALI ••••••••••••••••••••••••••••••••••••••••••• see P£.TACHLORQ('~ ••••••••••••••••.•••••••.•••••••••••••• 
PERCHLOROCYClOPElTADI(IE •••••••••••••••••••••••••• lee 1.)-CYClOPl.TADI(IE.I.2.1.4.5.5-H(IACHLOR~ ••••••••• _._. 
PHEIACETI ••••••••••••••••••••••••••••••••••••••••• ACE1ARI0E •• -(4-lTHDlJPHE.Yl)-•••••••••••••••••••••••••••••• 
PtlEIIAIITIIl(1I£ ••••••••••••••••••••••••••••••••••• ' ••• ..: •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PttE.lIAlfJfJYRIDI. ~(EII..I •••••••••••••••••••••• ": ••••••••••••••••••••••••••••••••••..•••••••••••••••••.•• 
PHEIOl •••••••••••••••••••••••••••••••••••••••••••• I£IZEIE. MJDA01Y-a CAIIGlIC ACID: MYDROIYI£Il[IE •••••••••••• 
PIlE ..... 2-CII..MO-••••••••••••••••••••••••••••••••• see 2-CIIl[lt(JlJtt(IIClI. •••••••••••••••••••••••••••••••••••••••••• 
PHlIOl, 4-CHl~lM(THYl- ••••••••••••••••• ~ ••••••• see 4-CHLOR~CA£SOl ••••••••••••••••••••••••••••••••••••••• 
PHlMOl. Z-CYCLOHEIYL-4.6-0I.ITIO-••••••••••••••••• see 4.6-DI.ITRO-o-CYCLONEIYLPHEIDL •••••••••••••••••••••••••• 
PHlIOl. 2.4-DICHlORG-••••••••••••••••••••••••••••• see 2.4~ICHlOROPHfIOl •••••••••••••••••••••••••••••••••••••• 
PMlIOl. 2.6-DICHlORG-••••••••••••••••••••••••••••• 1e8 2.6-DICHLOROPH(IOl •••••••••••••••••••••••••••••••••••••• 
,Hf.IICl.. Z. 4-DIMETNYl-Z. 4-lnEIOL •••••••••.••••••••• see Z. 4-DIMETHYLPHE ......................................... . 
PHENOL. 2.4-DI.ITRO-•••••••••••••••••••••••••••••• see 2.4-DI.lnROPNEMOL ••••••••••••••••••••••••••••••••••••••• 
PHEIOl. Z.4-DI.ITR~6-(I-ME'HYlPAOP1l)-••••••••••• see DI105(8 ••••••••••••••••••••••••• ~ ••••••••••••••••••••••• 
PHENOL. Z.4-DI.ITR0-6-METNYl- AID SALTS ••••••••••• see 4.6-DIIITRD-o-CRESOL AID SALiS •••••••••••••••••••••••••• 
PMEMOL.4-.ITRO', •••••••••••••••••••••••••••••••••• see p-.IIROPHEMOl ••••••••••••••••••••••••••••••••••••••••••• 
PH£MOl. PE.TACHlORo ••••••••••••••••••••••••••••••• 1ee PE.TACHlOROPHEIOl ••••••••••••••••••••••••••••••••••••••• 
PNEIOl. 2.1.4.6-T(TRACMlORo-•••••••••••••••••••••• 2.1.4.6-T(~HlOAOPHEIDL ••••••••••••••••••••••••••••••••••• 
PHENOl. 2.4.5-TlICHlOR~ •••••••••••••••••••••••••• 2.4.5-1.ICHlOROP~~ ••••••••••••••••••••••••••••••••••••••• 
PHEIOL. 2.4.l-tIICHlOR~ •••••••••••••••••••••••••• Z.4.6-1AJCHlOAOPHlIOl ••••••••• , ••••••••••••••••••••••••••••• 
PHlNOL. Z.4.6-TRI'ITRO-AMMOIIUII SAlT •••••••••••••• see ~I~ 'ICAAIE •••••••••••••••••.•••••••••••••••••••••• 
PMI.Yl DICHlOROARSIIE ••••••••••••••••••••••••••••• see DICHlOROPHE.YLARSIIE •••••••••••••••••••••••••••••••••••• 
I.IO-(I.Z-PHllYlllE)PYREIE •••••••••••••••••••••••• lee 11O[1O(1.2.]-c~)PYR£I( •••••••••••••••••••••••••••••••• _. 
PHlIYlMERCURIC AC(TAl( •••••••••••• ~ ••••••••••••••• MERCURY. (AClTAT~O)PH(IYl-••••••••••••••••••••••••••••••••• 
.-PHEIYlTHIOUREA •••••••••••••••••••••••••••••••••• THIOUREA.'Hf.Yl ••••••••••••••••••••••••••••••••••••••••••••• 
'-PH(.~llllE ••••••••••••••••••••••••• · •••••••••• 5ee 4-ARIIDBIPMllYl ••••••••••••••••••••••••••••••••••••••••• 
PHE.YTOI •••••••••••••••••••••••••••••••••••••••••• 5.5-DI'HEIYl "~tOI •••••••••••••..••.••••••••••••..•••.•• 
PllE"ln TO.I. SCIl ... SAl., ••••••••••••••••••••••••••• -*E ••••..•••••• 4o ••••••••••••••••••••••••••••••••••••••••••• 

PHORAT( ••••••••••••••••••••••••••••••••••••••••••• PHDSPHOAODITHIDIe ACID. O.O-DIEIHYl S-(EHTYLIHIO) 
METHYl lSTER 

PH05GEIE •••••••••••••••••••••••••••••••••••••••••• see CARBOIYl CHlORIDE ••••••••••••••••••••••••••••••••••••••• 
PHOSPHIIE ••••••••••••••••••••••••••••••••••••••••• HYDROGE. PHOSPHIDE •••••••••••••••••••••••••••••••••••••••••• 
PHOSPHORIC ACIO ••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
PHOSPHORIC ACID. DI(lKYl p-.ITROPHEIYl ESTER •••••• 5ee DIETHYL-p-_ITIOPHEIYl PHOSPHAT£ ••••••••••••••••••••••••• 
PHOSPHORIC ACID. Loo SALT ••••••••••••••••••••••• _5ee LEAD rttOSPHAl£_ ••••••••••••••••••.•••••••••••••••••••••• 
PHOSPHOROOITHIOIC ACID. 0.0' DI(THYl ,-METHYLESTERsee O.O·-DllTHYL I-METHYL DIIHIOPHOSPHAIE ••••••••••••••••••• 
PHOSPHOROOITHIOIC ACID. O.O-DlllHYL S-(£THYLTHIO) see PHORATE. •••••••••••••••• __ ••••••••••••••••••••••••.••••• 

METHYl ESUI 
PIIOSPHOROTHI01C ACID. O.O-OIIIETHYl ,-[2(IIEIKYl 

AMINO)-2-0l0E1HYL] lSllR 
see DIMETHOATE •••••••••••••••••••••••••••••••••••••••••••••• , 

· PHQSPHOROfLUOAIOIC ACID. bI5(J-METHYllTHYl) ESTEI.Iee DIISOPROPYl FLUOROPHOSPMAT( ••••••••••••••••••••••••••••• 
PHOSPHOROIHIOIC ACID. O.O-DIUHYl O-(P-.I1AOPHUYlitle PMATHIOI ••••• ~ ••••••••••••••••••••••••••••••••••••••••• 

i 

CASU 

. 414011 

lOS25894 
123631 
56182 

608935 
16011 
82681 
81865 

62442 
85018 

13640) 
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CHENICAI. lIME OTHER PARAMET(R ~S 

5-.ITA~~AlISIDIIE ••••••••••••••••••••••••••••••• Z-AMI1O-5-.11ROAI10lE ••••••••••••••••••••••••••••••••••••••• 
• ITROBE.ZEIE •••••••••••••••••••••••••••••••••••••• 8£.ZEN£. IITA~ •••••••••••••• · ••••.••.••••••••••••••••••••••• 
• ITROfE ••••••••••••••••••••••••••••••••••••••••••• 2.4-DICHlORO-I(4-.ITROPHEIQXY) BEI2(I£ •••••••••••••••••••••• 
I.TROGfI DIOlIOE ••••••••••••••••••••••••••••••••••• ITROCEM(IV)OIIDE ••••••••••••••••••••••••••••••••••••••••••• 

•• TROGEI MUSTARD •••••••••••••••••••••••••••••••••• see MELPHALAN ••••••••••••••••••••••••••••••••••••••••••••••• 
•• 1ROG£.(ll)OIIDE ••••••••••••••••••••••••••••••••• see IITRIC OIIDE •••••••••••••••••••••••••••••••••••••••••••• 
• ITROCl.(lV)OXIDE ••••••••••••••••••••••••••••••••• lee I,TROClI OIOlIDE •••••••••••••••••••••••••••••••••••••••• 
• ITROGYlC£.IME •••••••••••••••••••••••••••••••••••• 1.2.l-PROPAMETRIOl. JRI.ITRAT(- ••••••••••••••••••••••••••••• 
111ROPHEIOl 'RIlED) ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
• 
0- 2-.1 TROPHUOl 
p- 4-.ITROPHEIOl; PHEIDl. 4-.ITRO- ••••••••••••••••••••••••••••• 
p-.ITROPHEIOl ••••••••••••••••••••••••••••••••••••• 4 .• ITROPHEIOL: PHENOl. 4-•• IRO- ••••••••••••••••••••••••••••• 
2-.ITROPHENOl ••••••••••••••••••••••••••••••••••••• ~.ITROPH(NOl •••••••••••••••••••••••••••••••••.•••••••••••••• 
4-.ITROPKEIOl ••••••••••••••••••••••••••••••••••••• see p-.ITROPHEIOL ••••••••••••••••••••••••••••••••••••••••••• 
• ITROPHEMQlS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••• 
2-.ITROPROPAIE •••••••••••••••••••••••••••••••••••• 5Ie PROPAil. 2-.ITR~ ••••••••••••••••••••••••.•••••••••••••• 
• ITROSAMIIIS •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
••• -BIS(2-CHlOROETHYl)-2-1APHTTlAM11E ••••••••••••• CHlORlAPHAlIIE •••••••••••••••••••••••••.•••••••••••••••••••• 
.-.ITROSOARCOSI.£ ••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
.-.ITROSODI-n-BUTYlAMII( •••••••••••••••••••••••••• I-BUT~IIE •• -8UTYl-.-.ITR~ •••••••••••••••••••••••••••• 
.-.ITROSODIET~IIE ••••••••••••••••••••••••••• (THAMOl. 2.2·-(.ITROSOIMIIO)BIS- •••••••••••••••••••••••••••• 
.-.ITROSODI(THYlAHINE ••••••••••••••••••••••••••••• (HT~INE •• --ETHYl-.-.ITROSO- ••••••••••••••••••••••••••••• 
.-.ITROSODIMETMYlAMIME •••••••••••••••••••••••••••• see DIHETHYl.ITROSAMIIE ••••••••••••••••••••••••••••••••••••• 
.-.11ROSODIPHE.YlAMlN£ •••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
.-.ITR~n-PROPYlAMII£ ••••••••••••••••••••••••••• 5ee DI-n-PAOPYl.ITROSAMIIE •••••••••••••••••••••••••••••••••• 
• -.ITR~n-(THYlUREA ••••••••••••••••••••••••••••• see CARBAMIDE •• -(THYl-.-.ITROSO-••••••••••••••••••••••••••• 
• -.ITROSO-n-METHYLUR(A •••••••••••••••••••••••••••• see CARBAMIDE •• -METHYl-.-.ITROSO- •••••••••••••••••••••••••• 
• -.ITROSO-n-METHYlURETHAIE •••••••••••••••••••••••• see CARBAMIC ACID. METHYl.ITROSO-ETHYl (STER •••••••••••••••• 
• -.ITROSOHETHyLVI.YlAMllE ••••••••••••••••••••••••• ETHEIAMINE •• -METHYL-.-.lflOSO- ••••••••••••••••••••••••••••• 
.-.11ROSOMORPHOlINE ••••••••••••••••••••••••••••••• IOI£ •••••••••••••••••••••••••• ~ ••••••••••••••••••••••••••••• 
.-•• TROSONOR •• COTIIE •••••••••••••••••••••••••••••• IO.E •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
.-.ITROSOPIPERIDI.E ••••••••••••••••••••••••••••••• pyRIDIIE. MElAHYORO-.-.ITROSO ••••••••••••••••••••••••••••••• 
.-.ITROSOPYRROlIDIIE •••••••••••••••••••••••••••••• PYRROl£. l(TRAHYORO-.-.IT~ •••••••••••••••••••••••••••••• 
p-.ITAOSODIPHEIYLANIIE •••••••••••••••••••••••••••• IOI£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IITI01(1.II[II( •• o-,p-•••••••••••••••••••.••••••••• lilliE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

• 
0-

p- . 
5-.ITRO-o-TOlUIDIIE ••••••••••••••••••••••••••••••• see BEIZEMAMIIE. 2-NETHYl- 5-.lf.0-••••••••••••••••••••••••• 
5-IORBORIE.E-2.l-DIMETHAIOl.I ••• 5.6.7.7-HElACHlOROsee (NDOSUfAl ••••••••••••••••••••••••••••••••••••••••••••••• 

CYCLIC SULfIT( 
IORETHISTERO.E •••••••••••••••••••••••••••••••••••• IOI( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OCfAKETHLYLPYRPPHOS-PHORANIOE ••••••••• ~ ••••••••••• see DIPHOSP~IDE.OCTAM(THYL •••••••••••••••••••••••••••••• 

CASal 

99S92 
989S) . 

18361SS 
10102440 
I0S44126 

55630 
25154S56 

554841 
881SS 

100021 
100021 
881SS 

494031 

92416) 
1116S41 

5SI85 

86306 

4549400 

100754 
9lOSS2 

1321126 
99081 
88lll 
99990 

~I~ OXIDE •••••••••••••••••••••••••••••••••••••• OSMIUM TEIROIIDE •••••••••••••••••••••••••••••••••••••••••••• 20816120 
OSMIUM T(TROlIDE •••••••••••••••••••••••••••••••••• see OSMIUM 0110£ •••••••••••••••••••••••••••••••••••••••••••• 
1-0XABICYClO(2.2.1]HEPTAIE-2.3-01CAA80XYlIC ACID ENOOTHALl............................................ . ...... 14S1)) 
1.2-0XATHIOlAlE. 2.2-DIOXIDE •••••••••••••••••••••• see 1.3-PROPANE. SULTDIE ••••••••••.•••••.••••••••••••••••••• 
2H-I.3.2-0XAlAPHOSPHORIIE.2-[8IS(2-CHlOROETHYL) lee CyCLOPHOSPHAMIDE ••••••••••••••••••.••••••••••••••••••••• 

~IMO]T(TRAHYDRO-2-0XIDE . 
'-OI£TAION£ ••••••••••••••••••••••••••••••••••••••• Ie8 betl-PROIOACTOIE •••••••••••••••••••••••••••••••••••••••• 
OIIRME ••••••••••••••••••••••••••••••••••••••••••• (THYlEIlEOll()[ •••••••••••••••••••••••••• t............. ....... 15218 
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CHDUCAl. lIME OTIO PARMETER IWI£S 

IITHYl PARATHfOl •••••••••••••••••••••••••••••••••• O.~DIMETHYl ~P-'fTROPH£I1l PHDSPHOROTHIOAT£: 
. DIME IIIYL PMATHIOI 

4-~'HYl-2-P£.'AIOIE •••••••••••••••••••••••••••••• see METHYL ISOBUTAL 1£101( •••••••••••••••••••••••••••••••••• 
METHYl PHEIYL lETOIE •••••••••••••••••••••••••••••• see ACETOPHEIOIE ••••••••••••••••••••••.••.•••••••••••••••••• 
MfTHYlTHI0URACIl •••••••••••••••••••••••••••••••••• 4(IH)-PYRINIDIMOME.2.3-0IHYDlD-6-METHYl-2-THIOI0- ••••••••••• 
METHYL Y£lLOW ••••••••••••••••••••••••••••••••••••• see 4-DIMETHYLAMllOlOBlIlEIE •••••••••••••••••• · •••••••••••••• 
MEIROIIDAlOlE ••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MEVINPHOS ••••••••••••••••••••••••••••••••••••••••• IOI£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
M(~'( ••••••••••••••••••••••••••••••••••••••• IOM( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MICHlER'S l£'OI( •••••••••••••••••••••••••••••••••• '(TRAM(TIYUDI~IIOIEIlOPH£IDIE •••••••••••••••••••••••••••••• 
MI.£I •••••.••••••••••••••••••••••••••••••••••••••• D(CHlOAAlf •••••••••••••••••••••••••••••••• •••••••••••••••••• 
NITOIftCf. C .................................... ' .•• AlIRIIIO(2· ,1' :1. 4 )PYRROlO(l. 2-A) 1I1I0l£-4.1-DI0II£. 

6-NlIIIO-8-( ( (MIIIOCNIIIOIYl}Ol1 )METKYl)-
1.1 •• 2.8 .... ~H£lAH~ .. -METHOIY-§-H£THYl-

~'Hn.MIIE .............................. ' ................................................................ . 
NOIOMETHYlAMIIE ••••••••••••••••••••••••••••••••••• METHYAMIIE •••••••••••••••••••••••••••••••.•••••••••••••••••• 
MUSTARD GAS ••••••••••••••••••••••••••••••••••••••• l.2-DIBR0M0-2.2~ICHL~(TKYlDIM(T"Yl'HOSPHAT£ ••••••••••••• 
1Al(D ••••••••••••••••••••••••••• ~ .......................................................................... . 
5.12-IAPTMAC£I£DfOlE. (as c's)~AC£TYl-IO-(ANIIO]5ee DAUIONYCI ••••••••••••••••••••••••••••••••••••••••••••••• 

(l-NiIIIO-2.1.6-TRIEOXY-AlPHA-l-lYOll­
H£lOPYRAIOSYl)OII)-1.8.9.IO-TETRAH~ 
6.8.II-TRIHYDROlI-l-"ETHDXY-

IAPHTHAl[IE ••••••••••••••••••••••••••••••••••••••• IDIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IAPHTHALEIE. 2-CMlOAQ-............................... bet.-CHLOROIAPHTHAL(IE •••••••••••••••••••••••••••••••••• 
1.4·IAPHTHAlEIEDI0Il •••••••••••••••••••••••••••••• see 1.4-~11OI( •••••••••••••••••••••••••••••••••••••• 
2.1-IAPHTHAHIlfDlSll.fOlfC ACID,l.l· -(3.)' -DIMETNYlse. TRJPAII BlUE ............................................. . 

-(I.I·-BIPHE.IL)-4.4'-DIYl,-8IS(AlO»)BIS(S­
NlI1IO-4-HYIlROlY)· TETRASOOU .. SAl. T 

IAPHTH£IIC ACID ............................................................................................ . 
1 •• -IAPHTHOQUIIOIE ••••••••••• ••••••••••••• ••• ••••• I •• -IAPHlHALEIEDIOI( •••••••••••••••••••••••••••••••••••••••• 
1-IIAPttTHYLAM 11£ •••.••••••••••••••••••••••••••••••••• 1.,....-IIAPHTHYLMIIE ••••••••••••••••••••••••••••••••••••••••• 
Z-IIAPHIHYlAH I lIE ••••••••••••••• ' •••••••••••••••••••• Mt.-INIHTHnMIIIE •••••••••••••••••••••••••••••••••••••••••• 
.'phi-IAPHTHYLAMIIE ••••••••••••••••••••••••••••••• see 1-IAPHTHYlAM •• E ••••••••••••••••••••••••••••••••••••••••• 
bet.-IAPHTHTlAMllE •••••••••••••••••••••••••••••••• 1ee 2-IAPHIHY~II£ ••••••••••••••••••••••••••••••••••••••••• 
2-IAPHTHYlANII£ •••• -IIS(2-Ct1lOROETHYl)- •• ~ ••••••• see CHLORIAPHAlIIE ••••••••••••••••••• •••••••• ••••••••••••••• 
• 1phi-IAPHTHYlIHI0UREA •••••••••••••••••••••••••••• fHIOUREA, l-IAPHTHAlE.Yl •••••••••••••••••••••••••••••••••••• 
.ICkEl •••••••••••••••••••••••••••••••••• ~ ••••••••• IOI( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•• CKEl AID C~ ••••••••••••••••••••••••••••••••.••••••••••••••••••••••••••••••••••••.••..•••••••••••••••• 
II CKEl """* 1111 SlJl..F ATE ••••••••••••••••••••••••••• I()I(' ••••••••••••••••••••••••••••••••••••••••••••••••.•••••••• 
IJelEL CARBOIYl •••••••••••••••••••••••••••••••••••• ICK(l l[~Yl •••••••••••••••••.••......•••••••••••.•• 
IICK£L CHlORIDE ••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

.JeKEl CYAlIO€ ••••••••••••••••••••••••••••••••••••• ICK£l(ll)CyAlIDE ••••••••••••••••••••••••••••••••••••••••••• 

.'ClEl(l')CYAIIDl ••••••••••••••••••••••••••••••••• see IICK(L CYAlIDE ••••••••••••••••••••••••••• · •••••••••••••.• 
l.eKEL NYROlIDE ••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
IICIEl .ITRATE •••••••••••••••••••••••••••••••••••• MOH£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I.CKEL SUlfA1E •••••••••••••••••••••••••••••••••••• ION£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
•• (lEl T£TRACAR8OI1l •••••••••••••••••••••••••••••• see IICKEl CARBOIYL ••••••••••••• •••••.••••••••.••••••••••••• 
• 'COTIIE AND SALTS ••••••••••••••••••••••••.••••••• PYRIOI.£. (S)-1-(I-METHYL-2-PYRROlIDI.VL)-. AND SAlTS ••••••• 
1IlIAC ACID •••••••••••••••••••••••••••••••••••••••• ONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I.' IRe 0111)( ....................................... I' JR()(;(I( 11 )0111lE ••••••••••••••••••••••••••••••••••••••••••• 
.ITAILOIAIAC£TIC ACIO ••••••••••••••••••••••••••••.• 'A; TAICtYCIIE: TGA •• ••••••••••• •• ••••• ••• ••••••••••••••••• 
p-.I'R~lll~E ••••.•.••••••••••••••.•••••.••.••... 'ee 8E'l[~INE. 4-.1'~ ••••.•..••••.••.•••.•...••.•••..... 
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IlET1IAII( • 
MUHANE. 
METHANE. 
IlElHANE. 
METHANE. 
ME1HANE. 

CHEMICAl. lIME 

DICHlORDOIFlUOR~ •••••••••••••••••••••••• see 
I~ •••••••••••••••••••••••••••••••••••• see 
OIYBIS(CHlOA~ ••••••••••••••••••••••••••• see 
TETRACHLORO- ••••••••••••••••••••••••••••• see 
TETRAIJIRO-•••••••••••••••••••••••••••••• see 
TRIBROMO- •••••••••••••••••••••••••••••••• see 

OIlIER PNWtETER lIMES 

DICHlORODlflUOROMETHAIE ••••••••••••••••••••••••••••••••• 
ItETHYL 10011)( ••••••••••••••••••••••••••••••••••••••••••• 
BIS(CHlOROMEIHYl) ElHE •••••••••••••••••••••••••••••••••• 
CAIlBClII TE TR,AI;tl.Ilt.IIlE •••••••••••••••••••••••••••••••••••• 
T[TAANI1R0ME1~ •••••••••••••••....••••••••••.••••••••• 
BROMOfORM ••••••••••••••••••••••••••••••••••••••••••••••• 

ttE TtIA.N[ . ' II I Cttl ClItO- ••••••••••••••••••••••••••••••• see CHL flIl()f' ()IlM •••••••••••••••••••••••••••••••••••••••••••••• 
ME1HANE. IRICHlOROflUOA~ ••••••••••••••••••••••••• see IRICHlOROHOIOflUORO-MElHAlE ••••••••••••••••••••••••••••• 
MElHANESUlfOiIC ACID.ETNTl ESIER •••••••••••••••••• see ETHYllMETHANESUlfOMATE •••••••••••••.••••••.••••••••••••• 
METHANETHIOl •••••••••••••••••••••••••••••••••••••• METHYlMECAPTANi IHIOHElHAlOl •••••••••••••••••••••••••••••••• 
METHANESUlfE.Yl CHlORIDE. TRICHlOR~ •••••••••••••• see IRICHlORMElHANESUlfE.Yl CHlORIDE •••••••••••••••••••••••• 
4.1-METHANO-IH-IID(I£.I.4.5.6.1.8.8-HEPTACHlOR~ see HEPTACHlOR •••••••••••••••••••••••••••••••••••••••••••••• 

1I.4.1.1.-TETRAHYDR~ 
METMAIOIC ACIO •••••••••••••••••••••••••••••••••••• see fORMIC ACID ••••••••••••••••••••••••••••••••••••••••••••• 
4.1-METHANOI0II. 1.2.4.5.6.1.8.8·-OCIACHlOR~ see CHlORONl: ............................................... . 

3A.4.1.1.-TETRAHYDR~. 
METHAMOl •••••••••••••••••••••••••••••••••••••••••• METHYl ALCOHOl •••••••••••••••••••••••••••••••••.•.•••••••••• 
METHAPYRllEIE ••••••••••••••••••••••••••••••••••••• PYRIDIIE. 2-[(l-(DIMEIHYlAMINO)EIHYl)-2-1HE.YlAMIMO)-••••••• 
2~THOAIILIIE •••••••••••••••••••••••••••••••••••• 5ee o-AiISIOIIE •••••••••••• · ••••••••••••••••••••••••••••••••• 
METHOMYl •••••••••••••••••••••••••••••••••••••••••• see ACETINIDIC ACID. 1-(MEIHYlCARBAMOYl)OXY) IHI~ ••••••••• 
METHOXSAlE. MITH UlTRA VIOLET A THEARP' (PUVA) •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
METHOXYCHlOR •••••••••••••••••••••••••••••••••••••• ETHANE. 1.1.I-TRICHlORO-l.2-BIS(P-ME1HOXYPHE.Yl ••••••••••••• 
METHYlAMllE ••••••••••••••••••••••••••••••••••••••• see MOIOMETHYlAMllE ••••••••••••••••••••••••••••••••••••••••• 
METHYL ALCOHOl •••••••••••••••••••••••••••••••••••• see METHANOl •••••••••••••••••••••••••••••••••••••••••••••••• 
METHYL-o-AiISIDIIE ••.•••••••••••••••••••••••••••••• see p-CA£SIDINE ••••••••••••••••••••••••••••••••••••••••••••• 
betl-METHYLARCOlIE •••••••••••••••••••••••••••••••• 5ee CROTONALDHYD( ••••••••••••••••••••••••••••••••••••••••••• 
2-M£THYlAlIRIDI.( .•••••••••••••••••••••••••••••••• 1.2-PAOPYl[IIHIIE ••••••••••••••••••••••••••••••••••••••••••• 
METHYLAlOXYMETHAIOl 8ET~d-GlUCOIDE ••••••••••••••• see CYCASI ••••••••••••••••••••••••••..•••.•••••••••••••••••• 
METHYL BROMJDE •••••••••••••••••••••••••••••••••••• METHANE. BROMO ••••••••••••••••••••••••••••••••••••••••••••.• 
I·METHyLBUTADIEIE ••••••••••••••••••••••••••••••••• l.l-PE.IADIE.E •••••••••••••••••••••••••••••••••••••••••••••• 
tlETHYl CHlClllIIlE: ••••••••••••••••••••••••••••••••••• tl:TItAIE. Cttl.ClftO- •••••••••••••••••••••••••••••••••••••••••••• 
MEiHYl CHlOROCARBOlATE •••••••••••••••••••••••••••• see CARBOMOCHlORIDIC ACID. METHYL ESTER ••••••••••••••••••••• 
METHYL CHlOROfORM ................................. 1.1.1-TRICHlOROETHAItE ...................................... . 
4.4·-METHYlENE8IS(2-CHlOROAIllllE) •••••••••••••••• BENlEIANI.E. 4.4·-MEIHYlEIEBIS (2-CHLORO- ••••••••••••••••••• 
4.4·-METHYlEMEBIS(I •• -DIMETHYl) BEIlEIAMINE ••••••• NOIE ••.••••••••.•••••••••••••••••••••••••••••••••••••••••••• 
2.2·-MEIHYlE.EBIS(3.4.6-TRICHlOROPHEIOl) •••••••••• see HEXACHlOROPHENE ••••••••••••••••••••••••••••••••••••••••• 
]-METHYlCHOlANTHREIE •••••••••••••••••••••••••••••• see BEIl(J)ACEAMIHRYlEIE.l.2-DIHYDRO·3-MEIHYl ••••••••••••••• 
ttETHYlEIIf: 8A(ltIDE ••••••••••••••••••••••••••••••••• ttETItAIE. D18Il(ll) •••••••••••••••••••••••••••••••••••••••••••• 
ttETHYlEJIE CHlClR 1M •••••••••••••••••••••••••••••••• tt£TIIAIE. OICtll~O- •••••••••••••••••••••••••••••••••••••••••• 
4.4·-METHYlE'EDIAlllINE AID ITS DIHlDROCHlORIDE ••• see 4 •• • DIAHI.OOIPHE.YlMElHANE ••••••••••••••••••••••••••••• 
ttETHYL(I[': Oll()[ .•••••••••••••••••••••••• ~ ••••••••• see fClltMl.()(Hyt)( •••••••••••••••••••••••••••••••••••••••••••• 
METHYL ETHYL KETOIE ••••••••••••••••••••••••••••••• see 2-BUTANOIE .............................................. . 
MEIHYl EIHYl 1([1_ PEROXIDE ...................... see 2-BUIANOIE PEROXIO£~ ................................... . 
ME1HYl "~IIE •••••••••••••••••••••••••••••••••• see HYORAlINE. METHYL ••••••••••••••••••••••••••••••••••••••• 
HEIHYL IODIO£ ••••••••••••••••••••••••••••••••••••• METHAJ£. 1000-•••••••••••••••••••••••••••••••••••••••••••••• 
METHYL ISOBUTYl KETOIE •••••••••••••••••••••••••••• 4-METHYl-2-PE.IAIOIE •••••••••••••••••••••••••••••••••••••••• 
METHYL ISOCYAMAT[ ••••••••••••••••••••••••••••••••• see ISOCYAlIC ACID. METHYL ESTER •••••••••••••••••••••••••••• 
2-METHYllACTONITRIlE •••• · •••••••••••••••••••••••••• see ACETONE CYAMOHYDRI •••••••••••••••••••••••••••••••••••••• 
METHYlNECAPTAI •••••••••••••••••••••••••••••••••••• see MllHANETHIOl •••••••••••••••••••••••••••••••••••••••••••• 
'METHYl NETHACRYlATE ................................ 2-PROP£MONIC ACID. 2-METHYl-.MEIHYl ESlER .................. . 
6-[(I-MEIHYl-4-.ITRO-IH-IMIDAlOl-5-Yl)THIO)-IH. see AZAIHIOPRINE •••••••••••••••••••••••••••••••••••••••••••• 

PURIIIE 
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OI£RICAi. 11M( OTIO 'MMETER IWI(S 

)(2H)- ISOIAlOLOIE. 5-(ARIIDMETM1l)-•••••••••••••• see S-(ARIIOMETHYl)-S-ISOAlOLOL ••••••••••••••••••••••••••••• 
l(lTHAI( ..•••••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
KlPOM£ •••••••••••••••••••••••••••••••••••••••••••• DECACHLOROOCTAHYDM~I.l.4-"lTHAIO-2H-CYClOBUTA(c.d]-

PlITALll-2-0Ml 
lASIOCARPIIE •••••••••••••••••••••••••••••••••••••• IOI( •••••••• , • .••••••• ~ •••••••••••••••••••••••••••••••••••••• 
l[AD •••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
lEAD AC(TATE •••••••••••••••••••••••••••••••••••••• ~ ACEIIC ACID. l~ SAlT •••••••••••••••••••••••••••••••••• 
L£AD AID C~ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .-•••••••••••••• 
lEAD ARSEIATE ••••••••••••••••••••••••••••••••••••• JOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

llAD CHlOAID£ ••••••••••••••••••••••••••••••••••••• IDIl •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
L(AD fl~T£ ••••••••••••••••••••••••••••••••••• IOI(, ••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
l(AD flUORlo( ••••••••••••••••••••••••••••••••••••• IOIt.~ •••••••••••••••••••••••••••••••••••••••••••••••••••••• 
L(AI) IOOI()[ .......................................... 1ICJIIf ........ , ••••••••••••••••••••••••••••••••••••••••••••••••• 
L(AD .llRATE •••••••••••••••••••••••••••••••••••••• ION£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
l(AD PHOSPHATE •••••••••••••••••••••••••••••••••••• PHOSPHDAIC ACID. LEAD SALI •••••••••••••••••••••••••••••••••• 
LlAD STEARATE ••••••••••••••••••••••••••••••••••••• IOIE •••. _ ••••••••••••••••••••••••••••••••••••••••••••••••••• 

L(AD SUBACETAT£ ••••••••••••••••••••••••••••••••••• IDIE ••••••• f ••••• · ••••••••••••••••••••••••••••••••••••••••••• 
l(AD SUfLATE •••••••••••••••••••••••••••••••••••••• IOI[ •••••• , ••••••••••••••••••••••••••••••••••••••••••••••••• 

LEAD SUlfIDE •••••••••••••••••••••••••••••••••••••• IDIE •••••••.•••••••••••••••••••••••••••••••••••••••••••••••• 
LlAD THIOCYAlAT£ •••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
LIIDAI£ ••••••••••••••••••••••••••••••••••••••••••• 5ee ~-IMC ••••••••••••••••••••••••••••••••••••••••••••••• 
LITHIUM CHRONATE •••••••••••••••••••••••••••••••••• IOI£ ••••••••••••••••••••••••• .• ••••••••••••••••••••••••••••• 
MAlATHIOI ••••••••••••••••••••••••••••••••••••••••• IOIE ••••••••••••••••••••••••• ••••••••••••••••••••••••••••••• 
~(IC ACIO ••••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
~(IC AlHYDRIDE •••••••••••••••••••••••••••••••••• 2.5-fURAlDIIE ••••••••••••••••• , ••••••••••••••••••••••••••••• 
~(IC HYDRAlIDE •••••••••••••••••••••••••••••••••• l.~-OIHYDR~3.6-'YRIDAlI~IOI( ••••••••••••••••••••••••••••• 
~ONOIITAllE ••••••••••••••••••••••••••••••••••••• PROPAI(DI.I'.ILE •••••••••••••••••••••••••••••••••••••••••••• 
MElPHALAM ••••••••••••••••••••••••••••••••••••••••• ALAMIMl.l.-(P(BIS(2-CHlOROlTHYl)AMIIO] PHllYl-.l- ••••••••••• 
ME.CAPTODIMETHUR •••••••••••••••••••••••••••••••••• MOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MERCURIC CYAlIDE •••••••••••••••••••••••••••••••••• IONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MERCURIC .I~TE •••••••••.••••••••••••• ~~ •.••••••• NONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MERCURIC SUlFAT( •••••••••••••••••••••••••••••••••• ION( ••••••• ~ •••••••••••••••••••••.••••••••••••••••••••••••••• 
MERCURIC THIOCYAlATt •••••••••••••••••••••••••••••• MOI( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MERCUROUS .ITRATE •••••••••••••••••••••••••• ~ •••••• MOI( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MEACURY ••••••••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MlRCURY AID COMPOUlDS ••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
MERCURY. (ACETATO-O)PHlI1l •••••••••••••••••••••••• see PHEIYlMlRCURIC ACETATE •••••••••••••••••••••••••••••••••• 
MERCURY FUlIUMATE ••••••••••••••••••••• ' •••••••••••• see FUlMIIIC AC 10. MlRCIIlY (11)SAL T ....................... .. 
~SlRAMOl .•••••••••••••••••••••••••••••••••••••••• IOT COIJUGATED (STROCE •••••••••••••••••••••••••••••••••••••• 
~THACRYlOiITRllE ••••••••••••••••••••••••••••••••• 2-PROP[N£.1'RILE. 2-METHYL-••••••••••••••••••••••••••••••••• 
tIE. TttAJlAMl M£. 1-ItETHn-•••••••••••••••••••••••••••• see DIItETHYlMIIE ••••••••••••••••••••••••••••••••••••••••••• 
~THAI[. BROMO- ••••••••••••••••••••••••••••••••••• see METHYL BROMIDl •••••••••••••••••••••••••••••••••••••••••• 
tlETHAlE CAA.80XYlIC IC.IO ••••••••••••••••••••••••••• see K.(TIC 11:.10 ••••••••••••••••••••••••••••••••••••••••••••• 
MllHAM(. CHlOAO· ••••••••••••••••••••• ~ •••••••••• • • lee METHYL CHlORIDE ••••••••••••••••••••••••••••••••••••••••• 
METHANE. CHLOROHETHOly •••••••••••••••••••••••••••• s .. CHlOROMlTHYl METHYL lTN£R ••••••••••••••••••••••••••••••• 
ItElHAII£. OI8R(II()- ••••••••• •••••••••••••••••••••••• see tl:THYL£1l BRIII.M ••••••••••••••••••••••••••••••••••••••• 
_,HAIlE. DICHLOAO-................................... MEIHYLllI[ CHlORIDE •••••••••••••••••••••••••••••••••••••• 
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CtOICAl. lIME OTHER PARAMETER lAMES CASAl CWA CIIA C£ACLA ReM usccm MS 
DIMETHAIIOMPtITHAL£tIE 

1.l.1.4.10.10-HEXACHlOR0-6.1-EPOXY-1.4.41.5.6.1.8.see DIElORI ••••••••••••••••••••••••••••••••••••••••••••••••• Bi-OCTAHYDRO-£MOO £lO-l.4:5.8-
DIME TIWOIAPHTHALEtI[ 

HElACHlOADETHANE .................................. ETHAI£. 1.1.1.2.2. 2-H£lACtl.ORO-............................ . HElACtl.OROHElAHYORO-£IIOO.£1IOO DIMETHAlDlAPHTHALEI£1.2.1.4.IO-IO-HElACHLOAO-I.4.4 •• S.8.a.-HElAHYORO-1.4:5.8-£MOO. EMOO DIMETHYANOPHTHAL£N£ 1.l.1.4.10-10-HElACHlORO-I.4.41.5._.a.-HUNlYORO- see HEWHUIlOHElAHYOAO-EIIOO.EIIJO DltI£ltwDlAPHTHAL£tIE 1.4:5.8-EIIOO. EMOO DlMETHYAMOPHTHALEtIE 1.l.3.4.10-10-HEWHlOAO-l.4.4 •• S.8.a.-HElAHYDRO- see ALORI ••••••••••••••••••••••••••••••••••• ~ ••••••••••••••• 1.4:5.8-EIIOO. EIO DlMETHYAMOPHTHALEtI[ HElACHLOAOPHE.E ••••••••••••••••••••••••••••••••••• 2.2·-METHYLEIEBIS(l.4.6-TRICHlOAOPHEMOL) •••••••••••••••••••• HElACtl.OAOPROPEIE ................................. I.-PROPENE. 1. I. 2. 1. 1.1-HEWtl.OAO-........................ . HElAETHYl TETRAPHOSPHATE •••••••••••••••••••••••••• TETRAPHOSPHORIC ACID. HElAETHYL ESTER ••••••••••••••••••••••• HE~THYLPHOSPHORAKIDE ••••••••••••••••••••••••••• see HElAM£THYLPHOSPHOAIC TRIAHIDE ••••••••••••••••••••••••••• HElAM£THYlPHDSPHORIC TRIAHIDE ••••••••••••••••••••• HElAHETHYLPHOSPHORAMIDE ••••••••••••••••••••••••••••••••••••• 1IYtIlAl11I£ ••••••••••••••••••••••••••••••••••••••••• see 0 I All .IE •••••••••••••••••••••••••••• " ••••••••••••••••••••• HYDRAlIIE. 1.2~IETHYl-............................... -.·DIETHYlHYDRAlI.£ •••••••••••••••••••••••••••••••••••• HYDRAlIME. 1.1-DIM(THYl-••••••••••••••••••••• ~ •••• see l.l-DIMETHYlHYDRAlIIE ••••••••••••••••••••••••••••••••••• IIYtIlAlIME. 1.2-DIHETHYl-•••••••••••••••••••••••••• see I.Z-DIMETHYLHYDRAlIIE ••••••••••••••••••••••••••••••••••• HYIIlAlII£. I. 2-DIPttEIVL-•••••••••••••••••••••••••• see I. '-01 PItE IICllHYIIlAl 1 lIE •••••••••••••••••••.•••••••••••••••• HYDRAlIIE. METHYL ••••••••••••••••••••••••••••••••• M£THYl HYDRAlI.E •••••••••••••••••••••••••••••••••••••••••••• HYDRAlIIECARBOTHIOAMIDE ••••••••••••••••••••••••••• THIOSEMICARBAlID£ ••••••••••••••••••••••••••••••••••••••••••• HYDRAl(BEIZEIIIE •••••••••••••••••••••••••••••••••••• see I. 2-DIPttE"ICllHYIIlAlIIlE ••••••••••••••••••••••••••••••••••• 1.8-HYDROACEIAPHTHYLEIE ••••••••••••••••••••••••••• ACEMAPHTHENE: ETHYLEIEAPHTHALEIE •••••••••••••••••••••••••••• HYDROCHlORIC ACIO ••••••••••••••••••••••••••••••••• IOIE ••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••• HYlltOCY All C N:.IO •••••••••••••••••••••••••••••••••• HYI)IlCJCi(1 CY All 1M •••••••••••••••••••.•••••••••••••••••••••••• HYIIl~LIJ(IlIC IC.IO ••••••••••••••••••••••••••••••••• HYIIl()(;(M fLlDlllE: ••••••••••••••••••••••••••••••••••••••••••• HYDROGE. CYAMIDE .................................. see HYDROCYANIC ACID ....................................... . HYDROGE. fLUORIDE ................................. see HYDROfLUORIC ACID ...................................... . HYOAOG£. PHOSPHIDE ................................ see PHOSPHINE ..................... ' ......................... . HYDROGE. SULfiDE .................................. HYOAOSULfURIC ACID: SUlHIl HYDRIDE ........................ . HYDROPEAOXIDE. I-METHYL-I-PHEIYLETHYL-••••••••••••• lphi.llphi-DIMETHYLBElZYLHYDRO-PEAOXIOE •••••••••••••••••••• HYOAOSULfURIC ACID ................................ see HYDROGEl SULf 10E ............................ _ .......... . HYillOXYBEMZEILE •••••••••••••••••••••••••••••••••••• 5ee' PttEICll. •••••••••••••••••••••••••••••••••••••••••••••••••• 14-HYDAOIYOAUNOMYCI •••••••••••••••••••••• A •••••••• see ADRIANyCI ••••••••••••••••••••••••••••••••••••••••••••••• HYDROXYDIM£THYlARSINE OXlDE ••••••••••••••••••••••• see CACODYLIC ACID •••••••••••••••••••••••••••••••••••••••••• 11 bell-HYDROXY-2-(HYDROIYMETHYlEIE)-llg .... - lei DXYNElHOLOIE •••••••••••••••••••••••••••••••••••••••••••• METHYLDIHYOROTESTOOSTEROIE 
Z-HYDROIY-2-M£THYl •••••••••••••••••••••••••••••••• see ACETONE CYANOHYDRI •••••••••••••••••••••••••••••••••••••• .. HYtlIlOXYPHEfIl-••••••••••••••••••••••••••••••••••• see RESCIlCIIICJt.. •••.••••••••••••••••••••••••••••••••••••••••••• 2-IMIDAlOLIDINETHIOIE ••••••••••••••••••••••••••••• see ETHYLE.ETHIOUREA •••••••••••••••••••••••••••••••••••••••• 

61121 
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10304 
1888111 
151584 

680119 

60344 
19196 

81329 
1641010 

14908 
1664193 

118lO64 
80159 

11DE1D(1.2.1-cd)PYREIE •••••••••••••••••••••••••••• I.IO-(l.2-PHE.YEIE)PYREI£ ••••••••••••• ~..................... 193395 IRClII miTRAl •••••••••••••••••••••••••••••••••••••• fERRIC MXTRAI.............................................. 9004664 ISOBUTYL ALCOHOl .......................... ......... I-PROPAIIOL.· 2-METHYL-....................................... 188]1 ISOCYAlIC ACID. METHYL ESTEl •••••••••••••••••••••• METHYL ISOCyANATE........................................... 624839 ISOPHOROIE •••••••••••••••••••••••••••••••••••••••• ~[........................................................ 78591 ISOPREN£ .......................................... NONE ...................................................... ;. 18195 ISOPROPAIOLAMltIE OOlECYL8EIIIEIESULFOtIATE .......... g ........................................................ 42S04461 ISOPROPYL ALCOHOL MAIIUFACTtIl£ (STROIIC ACID "OC(SS .......................................................... .. ISOPROPYL8£NIENE .... _ ...... _ ...................... see CIK.E ••••• _ ........................................... . • - ISOPROPYL-.lph1-(METHYHlHYDRAlIIIE)-p-TOLUAMIOE.see PROCARBAZI.E •••••••••••••••••••••••••••••••••••••••••••• ISOSNROLE •.••••••••••••••••••.•••••••.•••••••••••• 8E.lENE. I. 2-M(lHYLEIEOI01Y-4-PROPE.'L..... ••• • •••••• •• ••• •• 120S81 
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CIIE.IeAl. lIME OlIO P .. TER lIMES 

£TM1lEIETRICHla.IDE ••••••••••••••••••••••••••••••• see T.ICMlOROETHEIE ••••••••••••••••••••••••••••••••••••••••• 
ETHyl[.IMIIE •••••••••••••••••••••••••••••••••••••• see AlIIIDIIE ••••••••••••••••••••••••••••••••••••••••••••••• 
(fMIl ETHER ••••••••••••••••••••••••••••••••••••••• £THAIE. 1 •••. OIJlIS ••••••••••••••••••••••••••••••••••••••••• 
[IHYlIDEI( DICHlORIDE ••••••••••••••••••••••••••••• 5ee I.I-DICNDRDETHAIE •••••••••••••••••.••••••••••••••••••.•• 
[THYl METHACRYlAT[ •••••••••••••••••••••••••••••••• 2-PROP£IOIC ACID. 2-METHYl-.E1HTl [STER ••••••••••••••••••••• 
EHTYlMETHAMESUlFOIATE ••••••••••••••••••••••••••••• M£THANlSULfOlIC ACID. ETHYl ESl[R ••••••••.•••••••••••••••••• 
FAMPHUR •••. .•••••••••••••••••••••••••••••••••••••• PHOSPHOROIHIOIC ACID. O.O-DIMEIHYl-O-(p-( 
. DIMETHYlAMllO)-SUlFOIYl)PHE.Yl) ESl£R 
FtIlIC AMMDIIUM CITRATE ••••••••••••••••••••••••••• IDIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
f£lliC AMMONIUM OIALATE ••••••••••••••••••••••••••• IOIl •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

F£IIIC CHLORIDE ••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
FERR.C OE.TRAI •••••••••••••••••••••••••••••••••••• see 1101 DEI~ •••••••••••••••••••••••••••••••••••••••••••• 
fERRIC flUORIDE ••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
fERRIC .I~TE •••••••••••••••••••••••••••••••••••• IOI£., ••••• , ••••••.•••••••••••••••••••••••••••••••••••••••••• 
fERRIC SUlFATE.· ••••••••••••••••••••••••••••••••••• IOI£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
fERROUS AMMOIIUN SULFATE •••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HUM 
FERROUS 

CHLDRIDE •••••••••••••••••••••••••••••• ~ ••• IOIE •••••••••••••••••••••• •• .. 
SULFAIE ••••••••••••••••••••••••••••••••••• IOI£ •••••••••••••••••••• •• ' . 

~ . .....•..•.......••..•.••... 
,~ . ....•........•.•...•.•.••.. 

fl~TIC ACID. $ODIUR SALT •••••••••••••••••••• see ACtTIC ACID. Fl~. SODIUM SALT ••••••••••••••••••••••• 
flUORAlTHEIf ••••••••••••••••••••••••••••••••••••••• EIlO(J •• ]flUOI£II •••••••••••••••••••••••••••••••••••••••••• 
flUOREIE •••••••••••••••••••••••••••••••••••••••••• IOI£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
flUORIIE ••••••••••••••• _ •••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
flUOROACETAMIDE ••••••••••••••••••••••••••••••••••• see ACETAMIDE, 2-fl~ •••••••••••••••••.•.•••••••••••••••• 
fORMALDEHYDE •••••••••••••••••••••••••••••••••••••• M£THYl£1E OIIDE ••••••••••••••••••••••••••.•.•••••••••••••••• 
FORMIC ACID ••••••••••••••••••••••••••••••••••••••• METHAIDIC ACID •••••••••••••••••••••••••••••••••••••••••••••• 
rl~"I.IC ACID. MERCUlY(II)SALT •••••••••••••••••••• MERCURY FUlRIIAI£ ••••••••••••••••••••••••••••••••••••••••••• 
fll..MRIC 1£,10 ••••••••••••••••••••••••••••••••••••• 101( •••••••••••••••••••••••••• " •••••••••••••••••••••••••••••• 
FURAI ••••••••••••••••••••••••••••••••••••••••••••• FURfURAl •••••••••••••••••••••••••••••••••••••••••••••••••••• 
JURAl. Tf~ •••••••••••••••••••••••••••••••• s .. T£TRAHYDROfURAl ••••••••••••••••••••••••••••••••••••••••• 
2.5-FURAlDIIE ••••••••••••••••••••••••••••••••••••• see ~(IC AIHlDRIDE •••••••••••••••••••••••••••••••••••••••• 
fUifURAL •••••••••••••••••••••••••••••••••••••••••• 2-fUAAMCARBOlALDHYOE •••••••••••••••••••••••••••••••••••••••• 
JUlfURAl •••••••••••••••••••••••••••••••••••••••••• see f~AN ••••••••••••••••••••••• •• •••••••••••••••••••••••••• 
O-QUCOPYRAIIOSf. 2-O£OIY-2-(S-IIElm-l- see ~ 0, f. PIOlOCI ••••••••••••••••••••••••••••••••••••••••••••• 

• 1 TROSOURE 100)-. 
GlYCIOYlALD£NYDE ................................... I-PROPAIAL,I.)-EPQlY-••••••••••••••••••••••••••••••••••••••• 
COAIIDIIE •• -.I~.-R£TMYl·.·-.llRO-•••••••••••• ·M(THYl-.·-.llRO-.-.ITROGUAIIDIIE •••••••••••••••••••••••••• 
CUTHIOI ••••••••••••••••••••••••••••••••••••••••••• IOI( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HALOETHERS •••••••••••••••••••••••••••••••••••••••• IOIE ••••••••••••••••••••••••••••••••••••••••••••.••••••••••• 
HAlOM£THAlES •••••••••••••••••••••••••••••••••••••• IOI( ••• ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
HE~TITE UIDER~IID "I.II& ••••••••••••••••••••••••••• . ••• •.••••••• ~ ••••••••••••••••••••.•...•.••••••••••••••• 
HEPTACHlOR •••••••••••••••••••••••••••••••••••••••• 4.1-M(l~1H-IIDEIE.1.4.5.6.1.8.8-HEPTACHlORO-

~.4 • .1.1A-TETRAllDO-
HEPTACMlOR AND METABOliTES •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
H[XACHlORCYClHEXAIE (GARNA ISOMEI) •••••••••••••••• see ~-IHC ••••••••••••••••••••••••••••••••••••••••••••••• 
HEPTACHlOR £POlIDE •••••••••••••••••••••••••••••••• IOII •..••••••••••••••••••••••••••••••••••••••••••••••••••••• 
H£lACHlOROB£.ZEIE ••••••••••••••••••••••••••••••••• 8EMZ£I(. H(IACHl~ •••••••••••••••••••.•.•••••••••••••••••• 
H£lACHlOROBUTADI£.E ••••••••••••••••••••••••••••••• see l.l-BUTADI[I£. 1.1.2.1.4.4-HEJACHlORO-•.•••••••••••••••• 
HEWHlOROCYClOH£XAIIE (ALL ISOIIflS) ........................ _ ................................................. . 
HElACHlOROCYClOP[.TADIE.E ••••••••••••••••••••••••• see l.l-CYCLOPE.JADIEIE.I.21.4.5.5-HElACHlORO- •••••••••••••• 
1.2.3.4.10.10-HEWHlORO-6.1-EPQlY·I.4.4A.5.6.1.8.see [IORI ••••••••••••••••••••••••••••••••••••••••••••••••••• 
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CHEMICAl. lIME OTID PNWlETER lIMES 

(51101( ••••••••••••••••••••••••••••••••••••••••••• 101 COIJUGATED ESTROG£ •••••••••••••••••••••••••••••••••••••• 
(THANAL ••••••••••••••••••••••••••••••••••••••••••• ACETALDEHYDE: ETHYLALDEHYO( •••••••.••••••••••••••••••••••••• 
ETHAMAMI.£. 1.IDIMETHYL-2PHE.Yl ••••••••••••••••••• see .1ph. •• Iph.-OIMETHYL'HEIETHYlAMI.E •••••••••••••••••••••• 
ETHAMAMI.E •• -ETHYL-.-.ITROSO-••••••••••••••••••••• 5ee .-.ITROSODIETHYlAMIIE •••••••••••••••••••• ••••••••••••••• 
1.2-ETHAlEDIAMI.E ..••••••••••••••••••••••••••••••• see ETHYl£IEOIAMINE ••••••••••••••••••••••••••••••••••••••••• 
ETHANE, 1.2-DIBROMO-•••••••••••••••••••••••••••••• see [THYLEI[ DIBROHIDE •••••••••••••••••••••••••••••••••••••• 
(THAIE. 1.I-DICHlORO-••••••••••••••••••••••••••••• see 1.I-DICHlOROfTHAIE •••••••••••••••••••••••••••••••••••••• 
ETHANE. 1.2-DICHlORO-••••••••••••••••••••••••••••• 5ee 1.2-DICHlOROETHANE •••••••••••••••••••••••••••••••••••••• 
ETHANE. 1.1.1.2.2.2. -HEWHlORO-.................. 5ee HEXACHlOROETHANE ....................................... . 
ETHANE. I.l·-[METHYLE.EBIS(OXY)] BIS( 2-CHlORO-••• 5ee BIS(2-CHlOROTHOXY) METHAIE •••••••••••••••••••••••••••••• 
ETHANE, l.l·-OXYBIS ••••••••••••••••••••••••••••••• see ETHYL ETHER ••••••••••••••••••••••••••••••••••••••••••••• 
ETHAKE. 1.1·-0XYBIS(2-CHLORO-••••••••••••••••••••• see 81S(2-CHlOROETHYl) ETHE ••••••••••••••••••••••••••••••••• 
ETHANE. PE.TACHlORO- •••••••••••••••••••••••••••••• see PE.TACHLORETHANE •••••••••••••••••••••••••••••••••••••••• 
ETHANE. 1.1.1.2-TETRACHlORO-•••••••••••••••••••••• 1.1.1.2-TETRACHlOAOETHANE ••••••••••••••••••••••••••••••••••• 
ETHANE. 1.1.2.2-TETRACHlORO-•••••••••••••••••••••• I.I.2.2-TETRACHlOROETHANE ••••••••••••••••••••••.•••••••••••• 
ETHANE. 1.1.2-TRICHlOAO-•••••••••••••••••••••••••• 1.1.l-TRICHlOROETHAIE ••••••••••••••••••••••••••••••••••••••• 
ETHANE. 1.1.1-TRICHlORO-2.2-8IS(P-METHOXYPHEIYl ••• see METHOXyCHLOR •••••••••••••••••••••••••••••••••••••••••••• 
1.2-ETHAlEDIYLBISCARBAMODITHI0IC ACID ••••••••••••• see ETHYLEMEBIS DITHIOCABAMIC ACID •••••••••••••••••••••••••• 
ETHANEMITRllE ••••••••••••••••••••••••••••••••••••• see ACETOIITRllE •••••••••••••••••••••••••••••••••••••••••••• 
ETHANETNlOAMlDE ••••••••••••••••••••••••••••••••••• THI~ETAMID£ ••••••••••••••••••••••••••••••••••••••••••••••• 
ETHANIC ACID •••••••••••••••••••••••••••••••••••••• 5ee ACETIC ACID ••••••••••••••••••••••••••••••••••••••••••••• 
ETHANOL.2.2·-(.ITR05OIMIID) .IS ••••••••••••••••••• see .-.ITROSODIET~IIE ••••••••••••••••••••••••••••••••• 
ETHANOME. l-PHEIYl •••••••••••••••••••••••••••••••• see ACETOPHENOIE •••••••••••••••••••••••••••••••••••••••••••• 
£THAMOYl CHLORIDE ••••••••••••••••••••••••••••••••• 1eI ACETYL CHlORIDE ••••••••••••••••••••••••••••••••••••••••• 
ETHEMAMII£ •• -METKYL-.-.ITROSO-••••••••••••••••••• 5ee .-.ITROSOMETHYlVI.YLAMIIE ••••••••••••••••••••••••••••••• 
(THENE. CHlORO-••••••••••••••••••••••••••••••••••• see V •• 'L CHLORIDE •••••••••••••••••••••••••••••••••••••••••• 
ETHEME. 2-CHlOROETHOXT ............... ' .............. see 2-CHl.OROETHYL vim ETHER .............................. . 
ETHEIE. I.I-DICHlORO- ••••••••••••••••••••••••••••• see 1.I-DICHlOROEIHYlEIE ••••••••••••••••••••••• ••••••••••••• 
ETHE.E.l.I.2.2-TETRACHLORO-••••••••••••••••••••••• 5ee TETRACHlOROETHyLENE ••••••••••••••••••••••••••••••••••••• 

. ETHEME. tr.ns-1.2-DICHlORO •••••••••••••••••••••••• see 1.2-TRANS-DICHlOROETHYlE.E •••••••••••••••••••••••••••••• 
(THE.YlETHAIOT£ ••••••••••••••••••••••••••••••••••• see V'IYL ACETATE ••••••••••••••••••••••••••••••••••••••••••• 
( TH I MnES T'RM I ex. •••••••••••••••••••••••••••••••••• .:IT CCJII.JlJCiA TED (S TRCJC;EI ••••••••••••••••••••••••••••••••••••• 
(1"101 •••••••••••••••••••••••••••••••••••••••••••• 101[ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2-ETHOlYETHAMOL ••••••••••••••••••••••••••••••••••• 5ee ETHYLEIE GLYCOl MOIO(THYL ETHER ••••••••••••••••••••••••• 
ETHYL ACETATE ••••••••••••••••••••••••••••••••••••• see ACETIC ACID ETHYL ESTER ••••••••••••••••••••••••••••••••• 
ETHYL ACRJlATE •••••••••••••••••••••••••••••••••••• 2-PROPEMOIC ACID. ETHYl ESTER ••••••••••••••••••••••••••••••• 
EIHYLAlDEHYD( ••••••••••••••••••••••••••• ~ ••••••••• ACETALo(HYOE: ('HAIAl ••••••••••••••••••••••••••••••••••••••• 
ET"Y18E.l[M[ ••••••••••• ~ •••••••••••••••••••••••••• IDIE •••••••••••••••••••••••••••••• ~ ••••••••••••••••••••••••• 
ETHYLCARBAKAT£ (URETHAI) •••••••••••••••••••••••••• 5ee ~IC ACID. £THYL EST£ ••••••••••••••••••••••••••••••• 
ETHYL CYAlIDE ••••••••••••••••••••••••••••••••••••• PROPAlEIITRILE •••••••••••••••••••••••••••••.•••••••••••••••• 
ETHYl 4.4·-DICHLOROBEIlILATE •••••••••••••••••••••• BEIlE.EACETIC ACID. 4-CHlORO-AlPHA-(4-CHLOROPHE.YL)-AlPHA-

HYDROXY-. ETHYL £STER 
(THYlE~HALEI[ •••••••••••••••••••••••••••••••• ACEIAPHTHENE: 1.~HYDROAC(IAPHTHYl(.E ••••••••••••••••••••••• 
('"YlEll BRClttI()( •••••••••••••••••••••••••••••••••• see 1.2-DIBACllKTIIAIIE: ••••••••••••••••••••••••••••••• · ••••••• 
(THYlEME DIBROMIDE •••••••••••••••••••••••••••••••• [THAIE. 1.2-DIBR~ •••••••••••••••••••••••••••••••••••••••• 
EIHYl£M£ DICHlORIDE ••••••••••••••••••••••••••••••• lee l.l-DICHLOAO(THAIE •••••••••••••••••••••••••••••••••••••• 
ETHYLEMEOXIDE ..................................... see OXIRAJlE ................................................ . 
ETHYLENEBIS (DITHIOCARBAMIC ACID •••••••••••••••••• I.2-ETHANEOIYlBISCARBAMODITHI0IC ACID •••••••••••••••••••••.• 
ETHYlENEBISIMIMOOIACETIC ACID ••••••••••••••••••••• 5ee ETHYlENOIAMIME TETRAACETUC ACID •.•••••••••••.••••.•••••• 
ETHYL[N[DIAMI.E ••••••••••••••••••••••••••••••••••• DIAMIIDETHAIE; 1.2-ETHANEOIAMI.E •••••••••.••••.•.••••••••••• 
ETHYLE.EOIAMINE IETRAACETIC ACID (EDTA) ••••••••••• EDTA; ETHYLEIEBISIMIIODIACETIC ACID ••••••••••••..•••••••••.• 
ETHYLENE GlYCOl. tIOMO£THYl ETHER ••••••••••••••••••. 2-ETHOXYETHANOl. ............................................. . 
('''YlENE THI OUAEA ................................... 2-IMIDAlOL IDJICETH'OIIE •••••••.•••••••••••••••••••••••••••••••• 
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CItERICAl 11M[ OTtO PARMET(~ ~S 

AlPHA. AlPHA- DIMElKYlPH(IE~IIE •••••••••••••• £THAlAMIIE. 1 •• -OIMETHYl-2PH£.Yl •••••••••••••••••••••••••••• 
2.4-DI~THYlPH(IOl •••••••••••••••••••••••••••••••• PlEIOl. Z.4-01~T~: Z.4-lYlEIOl,t ••••.•.•••••••••••••••••• 
DIMETHYl PHTHAlATE ••••••••••••••••••••••••••••••• 1.2-BEllEIEDICARBOlYlIC ACID. OI"ll"Yl lSTlR •••••••••••••••• 
DIMETHYL SULfATE .................................. SUlfURIC ACID. DIMETHYl ESTEl .............................. . 
DJ.ll~IZ(. '"IIfO) .............................................................. , ••. o •••••••••••••••••••• 

~ 

0-

~ 
'4.'-DI.ITRO-o Cl£SQl AID SAlTS •••••••••••••••••••• PH£IOl. l.4-D1.1~-METHYl- AID SAlTS ••••••••••••••••••••• 
4.'-DI.TRO-o-rYClOHElYlPl£IOl •••••••••••• ~ •••••••• PH£IOL. l-CYCl0HE1Yl-4.6-D1.ITRO- ••••••••••••••••••••••••••• 
DI.ITRDPHEIOl .............................................................................................. . 

2.5-
2.6-

Z •• ~I.ITROPH(IOL ••••••••••••••••••••••••••••••••• PH£IOl. 1.4~1.1~ ••••••••.••.................•........... 
DI.ITROTOLUEIE ......................................... _ •••••••••••••••••••••••••••••••••••••••••••••••••••• 

1.4-
2.4-DI.ITROTCl.II:IE ....... ' ......................... see BEIIl£ME. I-METHYl-2.6-DI.ITRO- ••••••••••••••••••••••••• 
2.6-D1.ITROTCl.U(IE •••••••••••••••••••••••••••••••• see B£lltlE. I-METHYl-2.6-DI.ITRD- ..• ••••••••••••••••••••••• 
OIIOSEI ••••••••••••••••••••••••••••••••••••••••••• PH£IOl. 2 •• ~I.IT~6-(I-M£THYlPROPYl) •••••••••••••••••••••• 
DI-OCTYl'"THATE ••••••••••••••••••••••••••••••••••• see DI(Z-lTHYlMEXLY) '"THATE •••••••••••••••••••••••••••••••• 
OI-n-OCTYl PltTItAlATE •••••••••••••••••••••••••••••• 1.2-B£llfI£DI~YlIC ACID. DI-.-OCTYl lSTlR ••••••••••••.• 
1 •• ~IOlANE ••••••••••••••••••••••••••••••••••••••• see 1.4~I[THYL(1[ OIOlIDE •••••••••••••••••••••••••••••••• ·• 
~.5-DIPH£NYl NYDRAITO ••••••••••••••••••••••••••••• see PHE.Y101 •••••••••••••••••••••••••••••••••••••••••••••••• 
DIPHE.YlHYDRAlII£ ••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••...•••••••••••••••••••• ~. 
1.2-DIPHE.YlHlDRAlIIE ••••••••••••••••••••••••••••• HTDRAlIIE. '.2-0IPHEIYl; HYDRAlOBEll£IE ••••••••••••••••••••• 
DIPHOSP~IDE.OCTAMETI1l- ••••••••••••••• ••• ••••• OCTAMETHYl'YROPHOS-PHORAMIDE •••••••••••••••••••••••••••••••• 
DIPRCJf'nMll£ •••••••••••••••••••••••••••• •.• •• •••• 1-PRCM-AllMIIIE. I-PRllII'n-•••••••••••••••••••••••••••••••••••• 
DI-n-PROPYl.ITIOSAMIIE ••••••••••••••••••••••••••••• -.ITJOSODI-n-PROPylAMllE ••••••••••••••••••••••••••••••••••• 
DIQUAl •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

OIIECT IlACK 31 ••••••••••••••••••••••••••••••••••• 101£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DIRECT BlUE , ••••••••••••••••••••••••••••••••••••• SODIUMOIPltEIYl-4.4·-BIS-AlD-2·.8·-~llO-l·- ••••••••••••••••• 

IAPTHOL-]-.6·DISUlfOlATE 
DISUlfOTOI •••••••••••••••••••••••••••••••••••••••• O.D-DETHYl-S-(2-(ETHYlTHI0)ETMYL]PHOSPHOROOITHIOATE ••••••••• 
2.4-DITHIOBIURlT •••••••••••••••••••••••••••••••••• TltI0MIDODICAR8OIIC DIAMIDE •••••••••••••••••••••••••••••••••• 
DITHIOPTROPHOSPHORIC ACID. TETRAETHYl ESTER ••••••• TETRAETHYlDITHIOPYROPHDSPHATE ••••••••••••••••••••••••••••••• 
DIUROI •••••••••••••••••••••••••••••••••••••••••••• 1-(1.4-DICHlOROPHE.Yl)-I.I-DIMETHYUREA •••••••••••••••••••••• 
OQD(CYlB£IlEIESUlFOIIC ACID ••••••••••••••••••••••• IDIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OOI(II .. ICII ••••••••••••••••••••••••••••••••••••••• see AIIlIMYCII •••••••••••••••••••••••••••••••••••••••••••••• 
EMDOSUlfAl •••••••••••••••••••••••••••••••••••••••• 5-1ORBORN£1£-2.1-DIRETItAIDl.I.4.5.6.1.1-

MEXACHlORO. CYCLIC SUlfITE 
.IphI-EMDOSUlFAI •••••••••••••••••••••••••••••••••• IOI( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
bet.-EIOOSUlfAl ••••••••••••••••••••••••••••••••••• IOI( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
ENDOSUlFAI AID METABOliTES •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••• 
ENDOSUlFAI SUlfATE •••••••••••••••••••••••••••••••• IOIE ••••••••••••••••••••••••••••••••••••.••••••.•••••••••••• 
£NOOTHAll ••••••••••••••••••••••••••••••••••••••••• 1-0lABICYCL0{2.2.1] HEPTAIE-2.1-DICARB01YLIC ACID ••••••••••• 
ENDRI ••••••••••••••••••••••••••••••••••••••••••••• I.2.1.4. 10. lO-MEXACHlORO-6.1-EPOIY·I.4.4 •• 5.6. 1.8.81-

OCTAHYlltO-UiDO. EIIJO-I. 4: 5. 8-0UIETIWIOIIAPHTHAUIIE 
[ .... AI.[)(HYI)(' ..................................... E •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
(NOR •• AND METABOlITI(S ••••••••••••••••••••••••••• NOIE •••••••••••••••••••••••••••••••••••..••.•••••••••••••••• 
EPICHlOROHYORI •••••••••••••••••••••••••••••••••••• I-CHlORO-l.l-lPOIYPROPAI£; OIIRAlf. 2-(CHlOA~THYl)- ••••••• 

' lPIMEPHRINE ••••••••••••••••••••••••••••••••••••••• 1.2-8E.ZlIEDIOL. 4-(I-HYDOlY -2-(MEIHYlANIIO_lTHYl)- •••••••• 
ESTRADiOl 17 ••••••••••••••••••••••••••• ,· •••••••••• 101 COIJU'ATlD fS1ROGl ••••••••••••••••••••••••••••••• , ••••. , 
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CHEMICAL lIME OTHER PARAMETER lAMES 

2.6.0ICHlOROPHEIOl •••••••••••••••••••••••••••••••• PHEIOl. Z.i-OICHLOAO •••••••••••••••••••••••••••••••••••••••• 
2.4-DICHLOROPKENOXTACtTIC ACID. SAlTS AID ESTERS •• see 2.4-0 ACID .••••.•••••••••••••••••••••••••••••••••••••••• 
DICHLOAOPHE.YLARSI.£ •••••••••••.••••••••••••••••••• PH£lYl DICHLOROARSIIE ••••••••••••••••••••••••••••••••••••••• 
·3-(3.4-DICHlOROPHEMfl)1.I-01HETHYUREA •••••••••••• see DIUROI •••••••••••••••••••••••••••••••••••••••••••••••••• 
DICHlOROPROPAIf ••••••••••••••••••••••••••••••••••• IDIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

1.I-DICHlOROPROPAIE 
1.]-DICHlOROPROPAME 

I.Z- DICHlOAOPAOPAI£ •••••••••••••••••••••••••••••• PROPYlEIE DICHlORIDE ••••••••• ~ •••••••••••••••••••••••••••••• 
OICHLOROPROPEIE·DICHlOROPIOP£IE "1IlURE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OICHlOROPROP[I((S) •••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

2. ]-DICHlOROPROP£IIE (lSC»OS) 
1.1-DICHlOROPROPENE ••••••••••••••••••••••••••••••• PROPEIE. l.l-DICHlOAO ••••••••••••••••••••••••••••••••••••••• 
2,2-0ICHLOROPIOPI0IIC ACID SODIUI SALf •••••••••••• DPA: BASfAPOl ••••••••••••••••••••••••••••••••••••••••••••••• 
DICHlOROVI.YlDIM(THYl~T[ •••••••••••••••••••• see DICHLORVOS ••••••••••••••••••••••••••.••••••••••••••••••• 
o I Cit.. QIlV()S •••••••••••••••••••••••••••••••• ' •••••••• 0 I CIILCIlIIV I.IlD lItE THYlPtII)SftIA I( •••••••••••••••••••••••••••••• 
DIElORI ••••••••••••••••••••••••••••••••••••••••••• 1.2.].4. 10. 10-HEXACHLORO-6.1-EPOXY-I.4.4 •• 5.6.1.8.BI-

. OCTAHYORO-EIDO. llO-l.4:5.8-DIMETHANOIAPHTHAlEIE 
DIEPOXYlUTAIE ••••••••••••••••••••••••••••••••••••• 8UTADIEIE OIGlIDE: DE ....................................... . 
1.Z:1.4-DIEPOIYlUTAIE ••••••••••••••••••••••••••••• 2.2·-8IOXIIAlE •••••••••••••••••••••••••••••••••••••••••.••••• 
DI£lHYlAMIIE •••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DI(lHYlARSIIE ........................................ ARSIIE DIEIIYl •••••••••••••••••••••••••••••••••••••••••• 
1.4-DIETHYlEIE DI0IIDE •••••••••••••••••••••••••••• 1.4~10IAI( ••••••••••••••••••••••••••••••••••••••••••••••••• 
.-.·DIETHYlHYDRAlIIE •••••••••••••••••••••••••••••• HTDRAlIIE. 1.2-DI(JHYl-••••••••••••••••••••••••••••••••••••• 
O.O-DIETHYl-S-(2-(ETHYlTHIO)£THYl] see DISUlFOTOI •••••••••••••••••••••••••••••••••••••••••••••• 

PHOPHOROOITHIOATE 
O.O'-DIETHYl S-METHYl DITHIOPH05PIATE ••••••••••••• PH05PHOROOITHIOIC ACID. O.O-DllTHYl S-METHYlESTER ••••••••••• 
DIETITl-p-.ITROPHEIYl PHOSPHATE ••••••••••••••••••• ~KRIC ACID. DIETHYl p-.ITROPHE.Tl ESTlR •••••••••••••••• 
DIETHTl PHTHAlATE ••••••••••••••••••••••••••••••••• l.2-BEMlEMEDICARBOXYlIC AClD.DIETHTl ESTER •••••••••••••••••• 
O.O-DIETHYl O-PTRAlII1l PHOSPHOROTHIOAlE •••••••••• PHOSPHOROTHIOIC ACID. O.O-DllTHTl O-PTRAlIMYl ESTER ••••••••• 
DIETHTlSTllBESTROl •••••••••••••••••••••••••••••••• 4.4'STllBEIEDIOL.AL~.AL~·-DI(TITl- •••••••••••••••••••••• 
DI(2-(TNYlHEIYl) PHTHALATE •••••••••••••••••••••••• DI.otTYlPHTHAT£: DDP: DEHP •••••••••••••••••••••••••••••••••• 
DI(THYl SlJ.FATE ••••••••••••••••••••••••••••••••••• .-E .••••••••..••..••••••••••• : •••••.•••••.•••••••••••••••••• 
1.2-0J"YDR~).'-.,.IDAlIIEDI0IE ••••••••••••••••••• see ~(IC HYDAAlIDE •••••••••••••••••••••••••••••••••••••••• 
DIHYOROSAfROlE •••••••••••••••••••••••••••••••••••• BE.ZEIE. 1.2-METHTlEIEDIOXY-4-PROPYl •••••••••••••••••••••••• 
DllSOPROPYl flUOROPHOSPHATE ••••••••••••••••••••••• PHOSPHOROFlUORIDIC ACID. BIS(l-METHTllTHTl)lSTlR •••••••••••• 
DIMETHOAT( •••••••••••••••••••••••••••••• ~ ••••••••• PHOSPHOROOITHIOIC ACID. O.O-DIMETHYl 

S-[2(METHYlAHllO)-2-OlOETHTl) ESTER 
3.3'''OIMETHOXYBEIZIDI.E ••••••••••••••••••••••••••• (1.1'-.IPHElYl)-4.4'DIAMII£.].)'DIMETHOlY ••••••••••••••••••• 
OIMET"'~IN£ ••••••••••••••••••••••••••••••••••••• M[T~INE •• -METHYl- •••••••••••••.••••.••••••••••••••••••• 
DIMETHTLMIMOAl08EMlEME ••••••••••••••••••••••••••• see BEIIlEICNUIE. 1C •• -DIMETHfl-4-PHE.nAZO- .................. . 
4-DIM£TKYlAMI.OAlOBEKlE.E ••••••••••••••••••••••••• METHYl YEllOW; BUTTER yEllOW •••••••••••••••••••••••••••••••• 
1.12-DIMETHTl8EIIl[.]ANTHRACEIE •••••••••••••••••••• see 1.2-BE.lAITHRACEICE. 1.l2-DIMEtHYl-•••••••••••••••••••••• 
].]·-DIMETHTl8E.ZIDIME •••••••••••••••••••••••••••• (1.1·BIPKE.Yl)-4.4'-DIAMIIE.).]·-DIMETMTl ••••••••••••••••••• 
.lphA •• lph.-DIMETHYlBElZlHYDROP£ROlIDE •••••••••••• HYDROPEROlIDE. l-METHYl- l-PHE.YlETHYl- ••••••••••••••••••••• 
].1-DIM£THYll-l-(METHTlTHIO)-2-(METHYLARIIO) ,Ie THIOFAIDX ••••••••••••••••••••••••••••••••••••••••••••••• 

CARBOIIYl ]OlIME 
DIMETHYlCARBAMOYlCHLORIDE ••••••••••••••••••••••••• see CARBOMOYl CHlORIDE. DIMETHYl •••••••••••••••••••••••••••• 
I.I-DIMETHYlHYORAlIME •••••• ~ ....................... HTDRAlIME.l.I-DIMETHTl- •••••••••••••••••.••••••••••••••••••• 
1.2-DIMETHYlHYORAlIME ••••••••••••••••••••••••••••• HYORAlIME.1.2-DIMETHTl- •••••••••••••••••.••••••••••••••••••• 
DlttETHYlJ([ T()IE •••••••••••••••• ~ ••••••••••••••••••• see K.El()ff( ••••••••••••••••••••••••••••••••••••••••••••••••• 
O.O-DIMETHYl O-p-IITROPHE.Yl PHOSPHOROTHIOATE ••••• M£THTl PARATHIOI: ••••••••••••••••••••••••••••••••••••••••••• 
DIM£THYl.ITROSAMIHE ••••••••••••••••••••••••••••••• M-.ITROSOOIM£THYlAMIICE •••••••••••••••••••••••••••••••••••••• 
OIHEJHYl PARAJHION •••••••••••••••••••••••••••••••• 'ee ~J"YL PARAIHJOIi ••••••••••••••••••••••••••••••••••••••• 
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CIIOIICAl. lIME OTtO PMNIlf(R lIMES 

DIARIIE ••••••••••••••••••••••••••••••••••••• , ••••• IYDRAlIIE ••••••••••••••••••••••• , •••••••••••••••••••••••.••• 
OIMI.,rClltJE: •••••••••••••••••••••••••••••• ~ ~ ~ •••• T(II.II[JI(OIMiIlIE •••••••••••••••••• ~ ••••••••••••••••••••••••••• 

1.4~IAMIIOAIISOlE SUlFATE •••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
4.4·-0IAKIMODIPHEIYLMETHAIE •••••••••••••• · ••••••••• 4.4·-MET"Yl(N(DIAllll1E AID ITS DiCHlORIDE •••••••••••••••••• 
DI~INO£THAN( ••••••••••••••••••••••••••••••••••••• see ETHYlEIDIAMIIE •••••••••••••• •••••••••••••••••••••••••••• 
2.4-DIAMIIDTOLUEIE •••••••••••••••••••••••••••••••• 10lUEIE. 2.4-DI~IIO •••••••••••••••••••••••••••••••••••••••• 
DIAlIIOl •••••••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DI8(11 ( ••• ) ACRIDII( ••••••••••••••••••••••••••••• I.Z-5.'~II(~IOIIE •••••••••••••••••••••••••••••••••••••• 
OIBEIl ,a.i) ACRJOJI£ ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DIBEll[a.b AlTHRACEIE •••••••••••••••••••••••••••• I.Z:5.i-DI8£IlAITHRACEIE; DIIEIlO(a.')AlTHRACEI£: 
DIBENl [a.l) PYA£.E ••••••••••••••••••••••••••••••• I.Z:7.8-01B£IlOPYREIE •••••••••••••••••••••• ~ •••••••••••••••• 
1.2:5.6-DI8£IZACRIOIIE ............................... OI8(.II .. h~IOIIE ••••••••••••••••••••••••••••••••••••• 
1.2:5.6~IBEIlAITHRAC(IE ••••••••••••••••••••• ~ •••• see DIBEIl I.h IHRACEIE •••••••••••••••••••••••••••••••.••• 
1.2:7.~DI8EIlOPYRE.E ................................ D18£11 I.' PYRCIE ••••••••••••••••••••••••••••••••••••••• 
DI8(IlO(A.h] AlTHRACEi£ .............................. DIIlIl I.~ THRACEIE ••••••••••••••••••••••••••••••••••• 

·DIBEIlO( •• t)PYlfIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
71- DIBEllO (e.g) CAAIAlGl£ •••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••• 
DII(IlO(a.l) PYR£IE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1.2~I8RONOMETHAIE •••••••••••••••••••••••••••••••• (THYlEIE 1IOM10E: toI .••.••••••••••••••...•••••••••••••••••• 
I.Z-OI8R~3-CHLDROPlOPAIE ••••••••••••••••••••••• PROPAIE. I.Z-DI~l-CHLOAO-; IICP: oacP •••••••••••••••••• 
I.Z-DI8R~2.2-DICHlQRO.E1HYLDIR£THYlPHOSPHAT£ ••• see MUSTARD GAS •••••••••••••••••••••••••.••••••••••••••••••• 
DIIUTYl PH~TE ••••••••••••••••••••••••••••••••• see a-BUTYl PHT~ATE ••••••••••••••••••••••••••••••••••••••• 
DI-n-1UTYl 'HTHALAT( •••••••••••••••••••••••••••••• see .~"L '"THAlATE ••••••••••••••••••••••••••••••••••••••• 
DICAMBA ••••••••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
DICHlOB£.IL ••••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
OICHlOME •••••••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
S-(Z.l-OICHlOROALLYl)DIISOPROPYlTHIOCARBAMATE ••••• see OIALLATE ••••••••••••••••••••• ••••••••••••••••••••••••••• 
1.5-0ICHLORO-I-(I.I-DIMETHYl-Z-PROPYIYl) see PROIANIDE ••••••••••••••••••••••••••••••••••••••••••••••• 

8£N1AMIDE 
DICHLOROB£IZEI[ ("I~) ••••••••••••••••••••••••••• IDIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
1.2-DICHLOROBE.ZEME ••••••••••••••••••••••••••••••• 5ee BEIlE.E.l.Z-0ICHl~ ••••••••••••••••••••••••••••••••••• 
1.3.DICHLOROBEIlEIE .................................. BEIZ£ME. 1.3~ICHlORO-•••••••••••••••••••••••••••••••••• 
1.4-DICHlOROB[IlEIE ••••••••••••••••••••• ~ ••••••••• see B£.,£I£. 1.4~ICHlORO-•••••••••••••••.•••••••••••••••••• 
~DICHlOROB[IZ[ME ••••••••••••••••••••••••••••••••• .ee 8E.ZEIE. 1.]~ICHlORO-•••••••••••••••••••••••••••••••••• 
o-OICHlOROBEMlEIE .................................... 8£IZ£I£. 1.2-DICHlORO-•••••••••••••••••••••••••••••••••• 
~ICHlOROB[.lEN£ ••••••••••••••••••••••••.•••••••• see 8£11(1(. 1 •• -DOCHL~ •••••••••••...•.•••••••••••••••••• 
DICHLOROBE.ZIOIIE .................................. IOIE •••••••••••••••••••••••••••••••••..••••••••••••••••••••• 
l.l·-OICHlOROBEIlIOIIE •••••••••••••••••••••••••••• (I.I·-IIPHEIYl)-4.4·0IAMIIE.1.3·DICHlORO- ••••••••••••••••••• 
DICHlORORBROHCMETHAI£ ••••••••••••••••••••••••••••• IDIE ••••••••••••••••••••••••••••••••••••.••••••••••••••••••• 
1.4-DICHlOR0-2-8UTE.E •••••••••••• ~ •••••••••••••••• see 2-IUTEIE.I.4-DICHlORO ••••••••••••••••••••••••••••••••••• 
DICHlORODlflUOROMETHAIE ••••••••••••••••••••••••••• METHAIE. OICHLORODlfl~ •••••••••••••••••••••••••••••••••• 
OICHlORODIPHEIYl DICHlOROETHAIE ••••••••••••••••••• DDD: 4.4--000: TDE •••••••••••••••••••••••••••••••••••••••••• 
OICHlOROOIPKEIYL TAICHlOROETHAIE •••••••••••••••••• DOT: 4.4' DOT ••••••••••••••••••••••••••••••••••••••••••••••• 
1.I-DICHlOROETHAIE •••••••••••••••••••••••••••••••• ETHAaE. 1.I-OICHlORO: ETHYLIDEIE DiCHlORIDE •••••••••••.••••• 
1.2-DICHlOROElHAME •••••••••••••••••••••••••••••••• EIHYlEIE OICHlORIDE: ETHANE. 1.2-DICHLOMO- •••••••••••.•••••• 
1.I-DICHlOROETHYlE.E •••••••••••••••••••••••••••••• ETHEIE. I.I-DICHLORO; VIIVLIDEI[ CHLORIDE .•••.•••••••••••••• 
1.2-TRAMS-DICHLOROET"YlEIE •••••••••••••••••••••••• ETKEIE. TAAlS-I.2-0ICHlORO •••••••••••••••.•••••••••••••••••• 
OICHlOROETHYl ETHER ••••••••••••••••••••••.•••••••• see 8IS(2-CHlORO(T"VL) ETHER •••••••••••••••••••••••••••••••• 
Z.4-DICHlORO-I(4-.IJROPHEIDIY) IEIlEIE •••••••••••• 'ee .IIROfE ••••••••••••••••••••••••••••••••••••••••••••••••• 
2.4-DICHlOROPM(IOl •••••••••••••••••••••••••••••••• PH[IOl. 2.4-0ICHlOlD •••••••••••••••••••••••••••••••••••••••• 
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DlMlCAl lIME OlHER PARAMElER lAMES CASIUI (VA tvA 

p-
CROIOlAlOEHYDE •••••••••••••••••••••••••••••••••••• see 2-BUTEIAL ••••••••••••••••••••••••••••••••••••••••••••••• 
CUME.£ •••••••••••••••••••••••••••••••••••••••••••• 8£ll£lE. 1-~THYl['HYl-: ISOPAOPYlBEIlE.E ••••••••••••••••••• 
Cutr(RROI ••••••••••••••••••••••••••••••••••••••••• AMMOIIUM .-.ITROSOPfi(.YlHYDR01YlAMIIE ••••••••••••••••••••••• 
CU~RIC AC£TAT( •••••••••••••••••••••••• ~ ••••••••••• IONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CUPRIC ACETOARSf.ITE •••••••••••••••••••••••••••••• IONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CUPRIC CHlOAIOE ••••••••••••••••••••••••••••••••••• IONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CUPRIC .ITRATE •••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CUPRIC OlALATE •••••••••••••••••••••••••••••••••••• IOME •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CUPRIC SUlfATE •••••••••••••••••••••••••••••••••••• IDME •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CUPRIC SUlfAIE ANMOIIATEO ••••••••••••••••••••••••• IONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CUPRIC TARTRATE ••••••••••••••••••••••••••••••••••• IDHE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
C'AlIO(S ••••••••••••• ~ •••••••••• ~ ••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CY~ID(S (SOlUBLE CYAiIDE SAlTS) •••••••••••••••••• IOT ELSEWHERE SPECifiED ••••••••••••••.•••••••••••••••••••••• 
CyANOG£I •••••••••••••••••••••••••••••••••••••••••• IDM£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CYANOGEII 8A.CMIDE •••••••••••••••••••••••••••••••••• see BA(lt11lE: CYMIIlE ••••••••••••••••••••••••••••••••••••••••• 
CYM()(;EI CtU.calllE ••••••••••••••••••••••••••••••••• see C.(lt11E CYAIII()( •••••••••••••••••••••••••••••••••••••••• 
CYCASI •••••••••••••••••••••••••••••••••••••••••••• METHYLAlOlYMElHAIOl BEIA-d·GlUCOIOE ••••••••••••••••••••••••• 
1.4-CYCLOHEIADIEIEDI0I£ ••••••••••••••••••••••••••• p-B£.ZOQUINOIE ••••••••••••••••••••••• ••••••••••••••••••••••• 
CYClllttElANE ••••••••••••••••••••••••••••••••••••••• 8£IZEIIE:. ItE.IAIIYIIlO- ••••••••••••••••••••••••••••••••••••••••• 
CYCL()tt:(lAJI()I( ••••••••••••••••••••••••••••••••••••• "E •••••••••••••••• ' •••••••••••••••••••••••••••••••••••••••• 
1.1-CYCLOPENTADIEIE.I.2.1.4.5.5.HEJACHlORO-••••••• HElACHlOROCICLOPE.TADIEIE: PEACHlOROCYCLOPENlADIEIE ••••••••• 
CIClOPHOSPHANIDE •••••••••••••••••••••••••••••••••• 2K-I.1.2-0XAlAPHOSPHOAIIE.2-(BIS(2-CHlOROETHIL) ••••••••••••• 

MINO] TETAAHYORO-2-0lIDE 
2.4-0 ACID •••••••••••••••••••••••••••••••••••••••• Z.4-OICHlOAOPHlIOXIACETIC ACIO. SAlTS AND (STERS: 2.4-0 

SAlTS AID ESTERS 
2.4-D [STERS •••••••••••••••••••••••••••••••••••••• IDIE •••••••••••••••••••••••••••••• ~ ••••••••••••••••••••••••• 

2.4-D-SAlTS AID (ST£R$ •••••••••••••••••••••••••••• see 2.4-D ACID •••••••••••••••••••••••••••••••••••••••••••••• 
0ACARBAl11E ••••••••••••••••••••••••••••••••••••••• 1DIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

106445 

.aza 
135206 
142112 

12002038 
7441394 
1251238 
589366) 
7158981 

10380291 
815827 
151508 
141139 
51125 

460195 

14901087 
I06S14 
110821 
10B941 
7741. 
SOUJO 
94111 
94157 

94191 
94804 

1320189 
1928381 
1928616 
1929133 
2911382 

53461111 
25168261 

DAUNOMYCI ••••••••••••••••••••••••••••••••••••••••• 5.12-lAPHlHA(EIEOIONE.(8S-CIS)-8-A(£lYL-10.(1-MIIO- 208lO811 
2.3.6-TRIDEOXI-AlPKA-L-LYOXY-HEXOPYAANOSYl)OXI]-
7.8.9.IO-T£TAAHYOAO-6.8.II-IAIHYOMOXY-l-~'HOXI· 

ODD ••••••••••••••••••••••••••••••••••••••••••••••• see DICHlOROOIPHENYl DICHlOROETHAM£ •••••.••••••••••••••••••• 
4 •• ·-DOD •••••••••••••••••••••••••••••••••••••••••• see DICHLOAoolPHENYL OICHLOAOElHANE ••••••••••••••••••••••••• 
00( ••••••••••••••••••••••••••••••••••••••••••••••• 4 •• ·00[..................................................... 72559 
4 • 4 I - ()()('. • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •• see ()(lE:..................................................... 
ooT ............................................... see OICHLORoolPH(IYL TRICHlOROE I HAlt( •••••••••••• ' .' •••••••••• 
4 •• ·-ooT .......................................... see DICHlORoolPHENYL lRICHLOROEIHNIE •••.••.••••••••••.•••••• 
WI AJII) fIE, AIlCl..I IES ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••••••••••••••••••••••••••• 
DECACHLOAOOClAHYOAO-l.3.4-~TH(IO-2H-CYCl08UlA see KEPONE •••••••••••••••••••••••••••••••••••••••••••••••••• 

[c,d}PEllAlEN-2-ONE 
D£CHlOAANE •••••••••••••••••••••••••••••••••••••••• see "'REX ••••••••••••••••••••••••••••••••••••••••••••••••••• · 
DiAl LATE .......................................... S-(2 .1-OICHlOAQAlL YL )OIlSOPAOPn IHIOC~J[. • ••• ........ •• 2101164 
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CIOICAl. lIME onu PMMUER lIMES 

CIl~IYl ETHERS •••••••••••••••••••••••••••• , ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
2-CHLOR~lYl OllT"YLOIT"I~Tt •••••••••••••• 5ee SULFAllATE •••••••••••••••••••••••••••••••••••••••••••••• 
p-CHlOAOAIILIIE ••••••••••••••••••••••••••••••••••• iee BlIZEIAMIIE. 4-CHlORO ••••••••••••••••••••••••••••••••••• 
CHLOROBENl(I£ ••••••••••••••••••••••••••••••••••••• 8EIl(IE. CHlOR~ •••••••••••••••••••••••••••••••••••••••.••••• 
4-CHlORO~CR£SOl ••••••••••••••••••••••••••••••••• p-CHl~CR(SOl; PHEIDl. 4-CHlOR0-1-ME1HYl- ••••••••••••••• 
p-CHlOR~~CR£SOL ••••••••••••••••••••••••••••••••• ~ .-CHlOR~CR£SOl ••••••••••••••••••••••••••••••••••••••• 
CMlORODIBROMOMEJHAI( •••••••••••••••••••••••••••••• IDIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
I-CHlOR0-2.3-EPOlYPROPAIE ••••••••••••••••••••••••• EPICHlOROHYDRI.; OXIRAIl. 2-(CHlOROMrlHYl)- ••••••••••••••••• 
CHlOROETHAlE ••••••••••••....•••••••••••••••••••••• IOI£ . •••••••••. ' •••••••••••••••••. t ••••••••••••••••••••• 

1-(2-CHlOAOETHYl).3-CYClOHEI'l-I-.I~ ••••• CCMU .•••••••••••..•••••••••••••••••••••••••••••••••••••••••• 
2-CHlORO£THYl VIIll (TH£R ••••••••••••••••••••••••• £THAIE. 2-CHLORo(THOIY ••••••••••••••••••••••••••• ~ •••••••••• 
CHLOROFORN •••••••.•••••••••••••••••••••••••••••••• METHAI£ TRICHlORO- •••••••••••••••••••••••••••••••••••••••••• 
CHlOROHETHYl METHYl ••••••••••••••••••••••••••••••• see BIS(CHlORONETHYl) E1HE •••••• _ ••••••••••••••••••••••••••• 
CHlOROHETHYl METHYL ETHl •••••••••••••••••••••••••• METHAIE. CHlOROMETHOlY: IIS(CHlOROMETHYl) E'HER ••••••••••••• 
bet.-CHlORONAPHTHALllE •••••••••••••••••••••••••••• 2-CHlOAOIAPHTHALEIE: 1APH1HAlEIE. 2-CHLORO- ••••• _ ••••••••••• 
2-CIO..CIlIAP1tTIlALEI£ ••••••••••••••••••••••••••••••• see tllet.-C .... ....,..'lW..llI( ••••••••• · •••••••••••• · ••••••••••••• 
4-ClILc.o-o-PttE'Jrn.(aD IMlII( ••••••••••••••••••••••• -*E ••••.•••••••••••••.•••••.•••••••...... •••••••••••••••••• 
2·CHLOROPHEMOl •••••••••••••••••••••••••••••••••••• o-CHOLOIGPMlIOl: PHEIDl. Z-CHLOR~ ••••••••••••••••••••••••• 
~OROPH£IOl •••••••••••••••••••••••••••••••••••• see 2-CHlOAOPHEIOL •••••••••••••••••••••.•••••••••••••••••••• 
4-CHLOROPHENYl PHlIYl ETHER ••••••••••••••••••••••• IDIE ••••••••• : •••••••••••••••••••••••••••••••••••••••••••••• 
l-(o-CHLOROPHEIYL) '.IOUREA ••••••••••••••••••••••• THIOUR£A. (2-CHlOROfllIYl)-••••••••••••••••••••••••••••••••• 
J-CHl~I-PROPEM( ................................... AllYl CHLORIDE ••••••••••••••• · ••••••••••••••••••••••••••• 
]~OROPROPIOIITlll( ••••••••••••••••••••••••••••• PAOPAI(.llIll(. 2-CMlOlO •••••••••••••••••••••••••••••••••••• 
CHlOROSUlFOIIC ACIO ••••••••••••••••• ~ ••••••••••••• -*E ••••••••••••••••.•••••••••••••••....••••••••••••••.••••• 
4-CHLORO-o-TCl.UIDIIE. HmtOC .... IOE ••••••• ; ....... see ifill_lIE. 4-CHlCllO-2-METHYl-IIYIIlOCHL.UJE .......... .. 
CHlORPYRlfOS •••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CHROMIC AC(TAT£ ••••••••••••••••••••••••••••••••••• IDIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CHIDMIC ACIO •••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

CHROMIC ACID. ~CIUM SALT ••••• •••••••••••••••••• • see CAlCIUM CHROMATE ••••• •••• •• •••••••••••• ••••••••••••••••• 
CHROMIC SUlfAT£ •• ~! ••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CHAOMIUM •••••••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••.•••••••••••••••••••• 
CHROMIUM AID ~ •••••••••••••••••••••••••••• IOIE ••••••••••••••••••••••••••••••••••.••.•••••••••••••••••• 
CHROMOUS CHlORIDE ••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CtilYSEME •••••••••••••••••••••••••••••••••••••••••••• 2-8E:Il'IIE"T~ ••••••••••••••••••••••••••••••••••••••••• 
COBAlTOUS BROMIDE ••••••••••••••••••••••••••••••••• IDIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
COBAlTOUS FORMATE ••••••••••••••••••••••• ~ •••• ••••• IOI[ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
COBALTOUS SUlFAMATE ••••••••••••••••••••••••••••••• IDIE ••••••••••••••••••••••••••••••••••••.••.•••••••••••••••• 
COK( 0v(1 E"I55I015 •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••.••.•••••••••••••••• 
C'*-lJ(;A 1m [S JR()(;(:IS ........................................................................................ . 
COPP[R •••••••••••• •••• •••••••••••••••••••••••••••• IOIE~ ••••••••••••••••••••••••••••••••••••••.•••••••••••••••• 
COPPER AID c~s ...• .• , ..........•........................................................................ 
COPPER CYAlIDE •••••• •••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
COUMAPHOS •••••••••••••••••••••••••••••••••••• ••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
CR(OSOYE •••••••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
p-CR£SIDIIE ••••••••••••••••••••••••••••••••••••••• 5-METHYl-~AlISIOII( •••••••••••••••••••••••••••••••••••••••• 
CAfSOL(5) ••••••••••••••••••••••••••••••••••••••••• 5ee CR(STlIC ACID ••••••••••••••••••••••••••••••••••••••••••• 
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0-
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ClESYlIC ACIO ••••• , ••••••••••••••••••••••• t ••••••• CA£SOl(I' •••••• ~ •••••••••••••••••••••••••••••••••••••••••••• 
• 
0-
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CHEMICAl. IWIE DTto PARMETE. lIMES 

PtlTIW..ATEi DI-n-8UTll PtlTtlMATE IUTYRIC ACID •••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• ISO-
0 CACODYliC ACID •••••••••••••••••••••••••••••••••••• HYDROIYDIMETHYLARSIIE OXIDE ••••••••••••••••••••••••••••••••• CADMIUM ••••••••••••••••••••••••••••••••••••••••••• IOI£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• CADMIUM ACETATE ••••••••••••••••••••••••••••••••••• IOIE ••.•••••••••••••••••••••••••••••••••••••••••••••••••••••• CADMIUM AND COMPOUlDS ••••••••••••••••••••••••••••• IONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• CADMIUM BRDMIDE ••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~IUM CHLORIDE •••••••••••••••••••••••••••••••••• MOM[ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• CALCIUM ARS(MAT[ •••••••••••••••••••••••••••••••••• NONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• [Alt."UN ARSE.ITE •••••••••••••••••••••••••••••••••• IONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• CAlCIUM CAABIDE ••••••••••••••••••••••••••••••••••• IOI£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• CALCIUM CHROKATf •••••••••••••••••••••••••••••••••• CHAOIIC ACID. CAlCIUM SALT •••••••••••••••••••••••••••••••••• CALCIUM CyANIDE ••••••••••••••••••••••••••••••••••• IDNE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• CALCIUM OOD£CYl8£1l£1[ SUlfOlATE •••••••••••••••••• IONE ••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ •• CALCIUM HYPOCHlORITE •• · •••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• CAMPH(IE. OCTACHlORO •••••••••••••••••••••••••••••• TOlAPH(IE ••••••••••••••••••••••••••••••••••••••••••••••••••• CAPTAI •••••••••••••••••••••••••••••••••••••••••••• IONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• CARBAMIC ACID. (THYl ESTEl •••••••••••••••••••••••• (THYl~TE (URETHAI) •••••••••••••••••••••••••••••••••••• CARBAMIC ACID. METHYl.ITROSQ.ETIYL ESTEA ••••••••••• -.ITROSO-.-METHYlURETHAIE •••••••••••••••••••••••••••••••••• CARBAMIDE •• -ETHYl-.-.ITROS~ •••••••••••••••••••••• -.ITROSO-.-ETHYlUREA ••••••••••••••••••••••• ~ ••••••••••••••• CARBAMIDE •• -METHYL-.-.JTROSO-••••••••••••••••••••• -.ITROSO-.-METHYlUREA •••••••••••••••••••••••••••••••••••••• CARABAMIDE. '"IO ••• ~ •••••••••••••••••••••••••••••• TMIOUREA •••••••••••••••••••••••••••••••••••••••••••••••••••• CARACAYL •••••••••••••••••••••••••••••••••••••••••• see ACRYlOlIT.ll( ••••••••••••••••••••••••••••••••••••••••••• CARBAMIMIDOSEL£IOIC ACID •••••••••••••••••••••••••• S£LEIOUREA •••••••••••••••••••••••••••••••••••••••••••••••••• CARBAMOYl CHLORIDE. DIM(THYl-••••••••••••••••••••• DIMETHYl~CMLORIOE ••••••••••••••••••••••••••••••••••• CARBARYL •••••••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• CARBOfURAl •••••••••••••••••••••••••••••••••••••••• IOI£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• CARBOLIC ACID ••••••••••••••••••••••••••••••••••••• see 'MEIDL •••••••••••••••••••••••••••••••••••••••••••••••••• CARBOI 8ISUlFIDE •••••••••••••••••••••••••••••••••• CARBOI OISUlfIOE •••••••••••••••••••••••••••••••••••••••••••• CARBOI OISUlfIDE •••••••••••••••••••••••••••••••••• see CAR80I .ISUlfIDE •••••••••••••••••••••••••••••••••••••••• CARBOliC ACID. DITHAllIUM(l) SAlT ••••••••••••••••• THAllIUM(l' CARBOKATE ••••••••••••••••••••••••••••••••••••••• CARBOliC DICHlORIOE ••••••••••••••••••••••••••••••• see CARBOIYl CHLORIDE ••••••••••••••••••••••••••••••••••••••• CARBOHOCHlORIDIC ACID. METHYl EST£l ••••••••••••••• METHYl CHlOROCAR8ONATE •••••••••••••••••••••••••••••••••••••• CARBONOIYflUORIOE ••••••••••••••••••••••••••••••••• tAR8OIYl fLUORIDE ........................................... . CARBON TEtRACHlORIDE •••••••••••••••••••••••••••••• METHAIE. TETRACHlOR~ ••••••••••••••••••••••••••••••••••••.•• CARBOIYl CHLORIDE ••••••••••••••••••••••••••••••••• PHOSCE.E; CARBOliC DICMLORIOE ••••••••••••••••••••••••••••••• CARBOIYl fLlDl[)E: ••••••••••••••••••••••••••••••••• tAR8OI OlYfLUORIM •••••••••••••••••••••••••••••••••••••••••• CERTAI. COMBINED C~THERAPY FOR lYMPHOMAS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• CHLORAl ••••••••••••••••••••••••••••••••••••••••••• AcETAlDEHYDE. TRICHLORD-i TRICHlORDETHAMAL •••••••••.••••• ; •• CHlORAMBUCll •••••••••••••••••••••••••••••••••••••• see BUTANOIC ACID. 4[BIS(2-CHLOROET"Yl)AMIID] BEIlEME ••••••• CHlORDANE (TECHlICAl MIXTURE AID METABOlITES •••••• ION( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• CHLORDANE ••••••••••••••••••••••••••••••••••••••••• CHlORDAlE. TECHIltALi 4.1-METHAIOIIDAN.I.2.4.5. 

o 6.1.8.8· OCTACHlORO-1I.4.1.1a-TETRAHYDRO-caCllllAllE. TECHII CAI. •••••••••••••••••••••••••••••• see till. ~ ••••••••••••••••••••••••••••••••••••••••••••••• CHLORIIATED 8£I1EI£5 •••••••••••••••••••••••••••••• IOI£ •••••••••••••••••••••••••••••••••••••••••••••••••••••.•• CHLORIIATED [THAI£S •••••••••••••••••••••••••••••••••••••• ~ •••••••••••••••••••••••••••••••••••••••••••••••.•••• CHlORIIATED IAPHTHAlEIE ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••• CHLORINATED PMEIOlS ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••.•••••• CHlORI.E •••••••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••.•••••• CHLORIIIE CYMIOE •••••••••••• ~ ••••••••• 0 •••••••••••• CYAJIQC[, CHlORIDE ••••••••••••••••.•••••••••••••••••••.•••••• CHLORMAPHAlIM[ •••••••••••••••••••••••••••••••••••• 2-lAPHTHYlAMIIE •••• -.IS(l-CHlOROE'"Yl)- •••••.••••••••..•••• CHLfltOACETALJ)(HYI)( •••••••••••••••••••••••••••••••• ACE TAlIlEHYIl(. CHlORO- ••••••••••••••••••••••••••••••••••••••• 
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CIOICAl. lIME OTIO PMMEU ... S 
I.Z-I£IlPHEIAITHREIE •••••••••••••••••••••••••••••• CHAYSEIE •••••••••••••••••••••••••••••••••••••••••••••••••••• IEIlYl CHLORIDE ••••••••••••••••••••••••••••••••••• B£.I£ME. CMlOROMlllnB ••••••••••••••••••••••••••••••••••••••• 1E.'llIUN ••••••••••••••••••••••••••••••••••••••••• Il.YllIUN GUSI •••••••••••••••••••••••••••••••••••••••••••••• IERYlllUM IYID ~ ••••••••••••••••••••••••••• IOI( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• I£RYtllUM CHlORIDE •••••••••••••••••••••••••••••••• IOI£ ••••••••.••••••••••••••••••••••••••••••••••••••••••••••• BERYLLIUM DUST •••••••••••••••••••••••••••••••••••• , .. IlRYLlIUN ••••••••••••••••••••••••••••••••••••••••••••••• IlRYlllUM fLUOAJDE •••••••••••••••••••••••••••••••• IOI£ ••••••••••••••••.•••.••••••••••••••••••••••••••••••••••• I(AYlllUN .1~1£ ••••••••••••••••• 4 ••••••••••••••• 1DM£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• .1ph1- BHC •••••••••••••••••••••••••••••••••••••••• IOIE ••••••••••••••••••••••••••••••••••••••••••••• 9 •••••••••• bet 1- 8Itl: •••••••••.••• -S •••••••••• 4 " •••••••••••••••• 1IllIIE' •••••••••••••••••••••••••••••••••••••••••••••••••••••••• ..... - .BHC •••••••••••••••••••••••••••••••••••••••• NEXACNlOlClClOlEJAI( (GAMMA ISCIIDI). lJIDAIE •••••••••••••••• delt.-BHC •••••••••••••••••••••••••••• , •••••.••••••• MOI£ •••••••••••••••••••••••••••••••••••••••••••••• , ••••••••• 2.2·-IIOXIRAlE •••••••••••••••••••••• , ••••••••••••• 1.t:l.4-DI(POIJlUTAIE ••••••••••••••••••••••••••••••••••••••• 

1

1.1.-BIPHE.YlI-4 .•. 'OIANIIE ••••••••••••••••••••• , ... 8(111011£ ••••••••••••••••••••••••••••••••••••••••••••••• 1.1·-IIPHEIYl -4.4'-OIANIIE.3.3·-01M£THQlY-•••••• 3.1'-OIMETHOXY8£1l1011E ••••••••••••••••••••••••••••••••••••• 1.1·-BIPHEIYl -4.4·-DIANIIE.3.'·-DICHlORO-••••••• 3.]'-OICHlOROBE.ZIDIIE •••••••••••••••••••••••••••••••••••••• 1.1·-BIPHEIYl -4".4' -DIANI":.3.3· -DUt:Tm ........ l.l· ~DIMETHnBEIlIDIIE ............................. . ....... . .IPHE.YlIIE ••••••••••••••••••••••••••••••••••••••• seI .-AMIIOBIPHEIYL ••••••••••••••••••••••••••••••••••••••••• IIS(Z-CHlOAOETHOlY) MlTNAIE •••••••••••••••••••• ~ •• ET~. 1.1·-(METHYlEIEIIS(OIY)] .IS(Z-CHlORG- ••• , •••••••••• IIS(Z-CHlOAOETHYl) £THEI •••••••••••••••••••••••••• DICHlOROETHn ETHER. (THAIE. 1.1·-OIY1IS(Z-CHLORO ••••••••••• IIS(Z-CHlOAOISOPROPYl) ETHEI •••••••••••••••••••••• PROPAIE. Z.Z·-OIYBIS(Z-CHlORO-•••••••••••••••••••••••••••••• IISCHlOROETHYl .ITIOSOUREA •••••••••••••••••••••••• IOM£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 'IS(CMlOR~THYl) £THER ••••••••••••••••••••••••••• M(lHAl(. OIY1JS(CHLORO-••••••••••••••••••••••••••••••••••••• 'IS( DlttETHn. THICI:ARIIAII:In) DISIIlFIIIf ••••••••••••• '.IIIM ••••••• ,. ••••••••••••••••••••••••••••••••••••••••.•••••• liS (Z-ETHYlHEIll)PKTHAlATE ••••••••••••••••••••••• I.Z.8£IlEIEDICAA8OIYlIC ACID. (1IS(Z-EIHYlHElYl») ESTER ••••• IROMIIE CyAlIDE ••••••••••••••••••••••••••••••••••• CYAIQG£. BROMIDE •••••••••••••••••••••••••••••••••••••••••••• IROMOAC[TONE ••• ~ •••••••••••••••••••••••••••••••••• 2-PROP~. I-BROMO •••••••••••••••••••••••••••••••••••••••• 8ROMOf0RN ••••••••••••••• , ••••••••••••••••••••••••• ~lHAN[. TRIBROMO ••••••••••••••••••••••••••••••••••••••••••• 4-BROMOPHEIJl PHEIYL (THEa •••••••••••••••••••••••• B£.Z£.E. l-BRONO-.-PHEIOIY- ••••••••••••••••••••••••••••••••• IRUCI.£ ••••••••••••••••••••••••••••••••••••••••••• SlAYCH11011-10.01£. 2.3- DIRETHOIY •••••••••••••••••••••••••• IUTADI£I( DIOIIDE ••••••••••••••••••••••••••••••••• see DI£P01YlUTAI€ ••••••••••••••••••••••••••••••••••••••••••• 1.3-BUTADIEIE. 1.I.Z.l ••• 4-HEXACHlORO-•••••••••••• HElAr.HlOR08UIADIEIE •••••••••• ~ •••••••••••••••••••••••••••••• l-IUTAlAMINE ••• 8UTYl-.-.ITR~ ••••••••••••••••••• -.IIPOSODI-A-8UTYlARllE •••••••••••••••••••••••••••••••••••• . 1-.4-BUTANEDIOL DIMETHYlSUlfOIATE (~ERAI) ••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• IUTANOIC ACID •• -(BIS(Z-CHlOROEIHYl)ANIIO) BEIZEI[CHlOAAMBUCll •••••••••••••••••••••••••••••••••••••••••••••••• I-IUT AIICIl. •••••••••••••• 0 ••••••••••••••••••••••••••• a-IUTn AlCc:IIIIl. ••••••••••••••••••••••••••••••••••••••••••••• 2-.UTANONE •••••••••••••••••••••••••••••••••••••••• ~lH'L ETHYL IETOIE ••••••••••••••••••••••••••••••••••••••••• Z-auTAMON( PERPIIDE ••••••••••••••••••••••••••••••• METHYl ETHYl .£101( PfROlIOE •••••••••••••••••••••••••••••••• 2-IUT(IAL ••••••••••••••••••••••••••••••••••••••••• CROT~D£HYDE •••••••••••••••••••••••••••••••••••••••••••••• 
Z~.U1EIE. 1.4~ICHL~ ••••••••••••••••••••••••••• 1.4-DICMlOR0-2-8UTEIE ••••••••••••••••••••••••••••••••••••••• BUTTER YfllOW ••••••••••••••••••••••••••••••••••••• see 4-0IMETH~IIOIQ8(Il(IE •••••••••••••••••••••••••••••••• BUIYl ACETATE ••••••••••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• ISO­
SEC­
lERT-
n-BUTYl Al.CCJtIIl. ••••••••••••••••••••••••••••••••••• see I-BIITAIICIl. ••••••••••••••••••••••••••••••••••••••••••••••• BUTYlAMIIE •••••••••••••••••••••••••••••••••••••••. IOI( •••••••••••••••••••••••••••••••••••••••••••••••••••••••• ISO­
SEC· 
IUT-
IUTnIEIl'YlPHTIW..AT£ ••••••••••••••••• ~ ..................................................................... . n-IUTYl PHT~TE ••••••••••••••••••••••••••••••••• I.Z·BEIlEIEOI~YlIC ACID. DllUTYl (SIll; OIBUTYl 

CASIUI 

21101. 
100441 

1440411 

7781415 

1781491 
1lS91994 

]19846 
31ga51 
58899 

319868 
1464515 

92815 
91941 

119904 

llggl1 
111444 
108601 

542881 
tl1268 
111811 
S0668l 
59811Z 

1S25Z 
101553 
151513 

8168) 
92416] 

3050]] 
1136] 

• 189}} 
1118214 
IZ]I19 

4110]0) 
164410 

IZ1864 
110190 
10S464 
S40885 

109719 
18819 

51149S 
13952646 

8SM1 
84741 

OM OM 
311(b)(4) 301(1) 

• Y Y • 

• y 
• y , . , 
Y • • Y 

• • 
• • • 
• • • • • • • • • • • • 
• • • • • • • , 
• , 

Y 

• , 

• • , 
y 
Y 
Y • 
• y 

• 
y , 
Y • • • y 

• • , 
Y • 
y 

• • • • • • • 
• 
• 

• 
y 
y 

"-

... 

CUCl.A lOA USCClJ( MS 
3OZ.4 261.1le Z.lb.4 Z4)O , . . . 

, y • , 
Y • y. , . , . , . . . , , , , 
y , , 
, , , 
, , 
y 

• , 
y , 
"' , 
Y , , 
, , 
• , 
y , , , 
, 
, 

, 
, 
y 

• • • • • • • 
• • • 
• • • • • • • • , 
• • • 
• • • • • • • • 
• 
• 

• 
• • 

• • • • Y 

• • 
• • • 
• • • Y 
Y 

• • • • • • Y 

• • Y , 
• • • • 
• 
• 

• 
• • 

• • • • y 

• • 
• • • 
• • • Y 
Y 

• • • y 

• • Y 

• • • Y 

• • • • 
• 
• 

• 
• II 



1(1 ,' 

CHOUCAl IINI( OTHER PARAMETER lANES 

IE.ZEIIE. CltLCllCltETHn-•••••••••••••••••• · •••••••••• see BElin ( ... (ltIIJ( •••••••• .••••••••••••••••••••••••••••••••• 
BE.ZENE. 1.2-oICHlORO-•••••••••••••••••••••••••••• 1.2-oICHlOR08ENZEI(. o-oICHlOROBEIlENE ••••••••••••••••••••• 
BE.ZENE. 1.1-0ICHlORO-•••••••••••••••••••••••••••• 1.1-OICHlOR08EIlE.E. ~OICHlOROBEIlE.E •••••••••••••••••••••• 
BEIZE.E. 1.4-0ICHlORO-•••••••••••••••••••••••••••• 1.4-0ICHlOROBENZE.E. p-OICHlOAOBEIlENE •••••••••••••••••••••• 
8[.ZEME. DICHl(Il(HTHn-••••••••.•••••••••••••••••• see BElIAl CHlORIDE ••••••••••••••••••••••••••••••••••••••••• 
BEIZE.E. 2.4-01ISOCYAIATOMETHYl ••••••••••••••••••• see TOlUENE OIISOCYAlATE •••••••••••••••••••••••••••••••••••• 
B£IZ(ME. DIMETHYl ~. 0- ~ ••••••••••••••••••••••• see lYlEIE ("llED) ~. ~. p- ••••••••••••••••••••••••••••••• 
8EIZEME. H(lACHlOR~ •••••••••••••••••••••••••••••• see HElACHlOROBE.,EME ••••••••••••••••••••••••••••••••••••••• 
BEIZEIE. H£lAHYDR~ ••••••••••••••••••••••••••••••• 5ee CYClOHEIAIE ••••••••••••••••••••••••••••••••••••••••••••• 
8£IZEI£. "~OXy- ••••••••••••••••••••••••••••••••• see PHlMOl •••••••••••••••••••••••••••••••••••••••••••••••••• 
BEIZ(I(. MlTHYl- •••••••••••••••••••••••••••••••••• see TOlUENE ••••••••••••••••••••••••••••••••••••••••••••••••• 
BEIZE.£. I-ME1HYl-2.4-01.ITRO-•••••••••••••••••••• 2.4-oINITROJOlUEN£ ••••••••••••••••••••••• ~ •••••••••••••••••• 
BEIZENE. I-MEJHYl-2.6-01.ITRO-•••••••••••••••••••• 2.6-0INITROTOlUEN( ••••••••••••••••••••••••• ~ •••••••••••••••• 
BEIZEME, 1.2-M£THYlE.£OIOIY-4-ALLYl-•••••••••••••• see SArROlE ••••••••••••••••••••••••••••••••••••••••••••••••• 
BE.ZENE. 1.2-~THYl£.EOIOXY-4-PROPEIYl •••••••••••• see ISOSAfROl£ •••••••••••••••••••••••••••••••••••••••••••••• 
BE.ZE.E. 1.2-~THYl£.EOIOXY-4-PROPYl •••••••••••••• see·0IHYDROSAfROlE •••••••••••••••••••••••••••••••••••••••••• 
BEIZEIE. ' I-METHYl ETHYl-•••••••••••••••••••••••••• see CUMlI£ •••••••••••••••••••••••••••••••••••••••••••••••••• 
BEIZEIE •• ITR~ ••••••••••••••••••••••••••••••••••• ie8 .ITROB£.ZEME •••••••••••••••••••••••••••••••••••••••••••• 
B(.lEIE~ PE.TACHLOR-•••••••••••••••••••••••••••••• se8 PE.TACHLOROBE.Z(IE •••••••••••••••••••••••••••••••••••••• 
BE.ZEI£. PE.JACHLOROIITRO-•••••••••••••••••••••••• see PE.IACHlOAONITR08£NZEIE ••••••••••••••••••••••••••••••••• 
BE.ZE.£. 1.2 ••• 5-TETRACHlOAO-••••••••••••••••••••• see 1.2 ••• 5.-T£JRACHlOROBENZ(I( ••••••••••••••••••••••••••••• 
BEIZENE. lRICHlOROMETHYl-............................ BEIlOTRICHLORIOE •••••••••••••••••••••••••••••••••••••••• 
BE.IEIE.I.l.5-TRINITRO •••••••••••••••••••••••••••• s~TRI.ITROBEIlENE ••••••••••••••••••••••••••••••••••••••••• 
8(IlEIl£ACET I C AC 10. 4-CHlOAO-Al.PIIA-( 4-Cll.CIIOPHEIYlsee ETHYL 4.4' -oICtIlOAOB£IlILA 1£ .......................... .. 

)-AlPHA-tIYDROXY-. ETHYl ESTER . 
1.2-BENZENEDICARBOXYlIC ACID. AlHYDRIDE ••••••••••• see PHTHALIC ANHYDRIDE •••••••••••••••••••••••••••••••••••••• 
1.2-IEIlCMEDICARBOXYlIC ACID. [BIS(2-ETHYlHC1Yl») see SIS (2-ETHYltlEXYl) PHIHAlATE •••••••••••••••••••••••••••• 

£STER 
I.Z-BEIZEIEDICARBOXYlIC ACID DIBUTYl EST£R •••••••• see n-BUTYl PHTHAlTC •••••••••••••••••••••••••••••••••••••••• 
I,Z-BE.ZENEOOCARBOXYlIC ACID. DIETHYl ESTER ••••••• see ol£THYlPHTHALATE •••••••••••••••••••••••••••••••••••••••• 
1.2-BEIlCNEDICARBOXYlIC ACID. DI~THYl EST£R •••••• see OI~THYl PHTHALATE •••••••••••••••••••••••••••••••••••••• 
1.2-BEllEMEDICARBOXYlIC ACID. OI-n-OCTYl ESTEI •••• see DI-n-OCTYl PHTHAlATE ••••• ~ •••••••••••••••••••••••••••••• 
1.1·BE.ZENEOI0l ••••••••••••••••••••••••••••••••••• see RESORCIIOl •••••••••••••••••••••••••••••••••••••••••••••• 
I.Z BEIlENCoIOl. 4-[I-HYDROlY.2-(MElIYlANIIO-ETNYlsee £PIMEPHRII£ ••••••••••••••••••••••••••••••••••••••••••••• 
BEIZEMESUlFONIC ACID CHlORIDE ••••••••••••••••••••• see BE.ZEMESUlfOlYl CHlORIDE •••••••••••••••••••••••••••••••• 
BEIZEIESULFONYl CHlORIDE •••••••••••••••••••••••••• BEIlE.ESULfOlIC ACID CHlORIDE ••••••••••••••••••••••••••••••• 
BE.,EIIETHICM.. ••••••••••••••••••••••••••••• ' ••••••••• 'HI~Nfll. •••••••••••••••••••••••••••••••••••••••••••••••••• 
BE.ZIDIIC ••••••••••••••••••••••••••••••••••••••••• (I.I·-BIPHE.Yl)-4.4·-DIAMIIE •••••••••••••••••••••••••••••••• 
I.Z-8EllISOTHIAlOLI.-1-0IE-1.1-D10lIDE. AID SAlTS.see SACCHARI. AND SAlTS ••••••••••••••••••••••••••••••••••••• 
• E.IO[i)AlTI~ENE .••••••••••••••••••••••••••••••• see BENl(.]AlTHRCE.E •••••••••••••••••••••••.•••••••••••••••• 
BEIZO[b f~~TH[M£ ••••••••••••••••••••• ~ •••••••• IONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
B£.ZO(k)flUORAMlHEME •••••••••••••••••••••••••••••• IOIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
8E.Zo(J.k]fLUOR£J( •••••••••••••••••••••••••••••••• see FlUORAlTHEIE •••••••••••••••••••••••••••••••••••••••••••• 
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208968 
1S01U 

101200 
lSS16 

591082 
62442 
5396) 

640191 

ACEIAPHTHYL[I( •••••••••••••••••••••••••••••••••••• I01£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• ACETAlD£H~ •••••••••••••••••••••••••••••••••••••• ET~; E1HYlAlO£HYml •••••••••••••••••••••••••••••••••••••• ACE1AlD£H'0£. CHLORO- ••••••••••••••••••••••••••••• CHlOROACETALDlHYO( •••••••••••••••••••••••••••••••••••••••••• ACETAlDf"YD£. TRICHlOAO-•••••••••••••••••••••••••• CHlORAli lRICHlOA0E1HA1AL ••••••••••••••••••••••••••••••••••• ACETAMIDE •• -(AHIIDTHIOXONETNYl)-••••••••••••••••• I-ACETYl-2-THI0UREA ••••••••••••••••••••••••••••••••••••••••• ACETAMIDE.' .-( •. ETHOXYPHE.Yl)- •••••••••••••••••••• PHlIACETI ••••••••••••••••••••••••••••••••••••••••••••••••••• ACETAMIDE •• -9H-FlUOR£.·Z-Yl •••••••••••••••••••••• Z-ACETYLAMINDfLUOR£IE ••••••••••••••••••••••••••••••••••••••• A[ETAMIO£. 2 flUOR~ •••••••••••••••••••••••••••••• fLUOROAC(TAMIDE ••••••••••••••••••••••••••••••••••••••••••••• ACETATE fAST (IUUIb( •••••••••••••••••••••••••••••• see I-AMI~2-M(THYlAl'HRAQUIION( ••••••••••••••••••••••••••• ACETIC ACID ••••••••••••••••••••••••••••••••••••••• ETHAlIC ACID; METHAIE CARBOXYLIC ACID ••••••••••••••••••••••• ACETIC ACID. ETHYl ESTER •••••••••••••••••••••••••• ETHYl ACETATE; ACETIC ETHER ••••••••••••••••••••••••••••••••• ACETIC ACID. flUORO-. SODIUM SALT ••••••••••••••••• flUOROACETIC ACID. SODIUM SALT •••••••••••••••••••••••••••••• ACETIC ACID. lEAD SAlT •••••••••••••••••••••••••••• lEAD ACEIAIE: SUGAR Of LEAD ••••••••••••••••••••••••••••••••• ACETIC ACID. THAllIUM(l) SAlT ••••••••••••••••••••• THAllIUM ACETATE •••••••••••••••••••••••••••••••••••••••••••• ACETIC AlHYDAJDE •••••••••••••••••••••••••••••••••• IOIE ••••••••••••••••••••••••••••••••••••••••••••• ~ •••••••••• AClTIC ETHER ......................................... ACETIC ACID. (THYl (ST( ••••••••••••••••••••••••••••••••• AClTIRIDIC ACID. 1-(M[TIYl~Yl)OlY] TlIO-••• METHOMYl •••••••••••••••••••••••••••••••••••••••••••••••••••• METHYl EST£I 
AC£TOI( ••••••••••••••••••••••••••••••••••••• ~ ••••• 2-PROPAIOIE: DIMETHYl.(IGlE .•••••••••••••••••••••••••••••••• ACETOIE CYAMDHTDRI •••••••••••••••••••••••••••••••• Z-METHYllACTOIITRllE. PROPAIE.ITRllE.2-HYOROlY-2-M[TKYl ••••• ACETOIITRllE •••••••••••••••••••••••••••••••••••••• E1HA1£.ITAILE ••••••••••••••••••••••••••••••••••••••••••••••• 3-(.'pha-ACETARYlI(IlYl)-4-IlDROC~I. AID SALTSsee WARfARI ••••••••••••••••••••••••••••••••••••••••••••••••• ACfTOPH£-*E' ....................................... ETHAIIOIIE. I-PtI(ln-; METHYL PHEI'l 1£1011( ••••••••••••••••••• 2-A[ETl YAMJNOfLUOR£IE ••••.••••••••••••••••••••••••• ACflAM1DE. l-tH-FLIDEI-2-n .............................. . ACETYL BROMIDE •••••••••••••••••••••••••••••••••••• IDIE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• ACETYl CHlORIDE ••••••••••••••••••••••••••••••••••• ETHAIOYl CHLORlo( ••••••••••••••• ~ .••••••••••••••••••••••••• I-ACETTl-2-THlOUREA ••••••••••••••••••••••••••••••• ACETAMIDE •• -(AMIIDTHI010METHYl)- ••••••••••••••••••••••••••• ACRAlO(HYDl ••••••••••••••••••••••••••••••••••••••• see ACROlIE •.••••••••••••••••••••••••••••••••••••••••••••••• ACAOlJ( ••••••••••••••••••••••••••••••••••••••••••• 2.PROPEIAL:ACRAlDEHYDE: ACYllC ALDEHYDE ••••••••••••••••••••• ACIlnM I lIE •••••••••••••••••••••••••••••••••••••••• 2 -PAClP'£ 11M II)( ••••••••••••••••••••••••••••••••••••••••••••••• ACRYliC ACIO •••••••••••••••••••••••••••••••••••••• 2-PROPEIOIC ACID •••••••••••••••••••••••••••••••••••••••••••• M:ln •.•..••••••••••••••••••••••••••••••••••••••• see ~RYlClilITRllf ••••••••••••••••••••••••••••••••••••••••••• ACAYlOlITRILE ••••••••••••••••••••••••••••••••••••• 2-PROPEIE •• IlllE: AClYlOl: CARACRYl ••••••••••••••••••••••••• ACYlIC AlDEHYDE ••••••••••••••••••••••••••••••••••• 5ee ACROLI£ ••••••••••••••••••••••••••••••••••••••••••••••••• ADI'IC ACID •••••••••••••••••••••••••••••••• ~ •••••• 'IRIMOPHOSMETHYl •••••••••••••••••••••••••••••••••••••••••••• ADI IMYC II •••••••••.••••••••••••••••••••••••••••••• DOIOR"IC.I: 14-"y.ax~1.: AIIlIMl.ASflllE •••••••••••• AORIAIlASTINE ...................................... see ADRIAMrCI •••••••••••••.••••••••••••••••••••••••••••••••• AfLAT0111S •••••••••••••••••••••••••••••••••••••••• IOME •••••••••••••••••••••••••••••••••••••••••••••••••••••••• AlDICAR8 ••••••••••••••••••••••••••••••••• ~ •••••••• PAOPAIAl. 2METHYl-2-(R(T.YlTHIO)-.~[(R(TH'lAMl~) •••••••••• . CMIOIYl) OllR( AlAIIIE. '-(P~IS(2-CHLOIO(THYl)AMIIO) PHEIYl- l-.MElPHAlAI; .ITROGE. MUSTARD ••••••••••••••••••••••••••••••••• ALDRI ••••••••••••••••••••••••••••••••••••••••••••• 1.2.3.4.IO-IO-HElACHLOAO-I.4.4I.5.8.8a-HElAHYORO-••••••••••• 1.4:5.8-EIOO. EXO-DIMETHAlDMAPHTHAlEM( ALLYl ALCOHOl ••••••••••••••••••••••••••••••••••••• !-PROPE.-I-Ol: PROPE.YLAlC~~ •••••••••••••••••••••••••••••• AL.l n CtIlc:JIlilf: •••••••••••••••••••••••••••••••••••• 1-CIl.(JItO-l-PIl()lt(II( •••••••••••••••••••••••••••••••••••••••••• AlUMIIUM PHOSPHID£ •••••••••••••••••••••••••••••••• IONE •••••••••••••••••••••••••••••••••••••••••••••••••••••••• ALUIMIIUM SUlFAT[ .•••••••••••••••••••••••••••••••• IDN£ •••••••••••••••••••••••••••••••••••••••••••••••••••••••• ~ROl •••••••••••••••••••••••••••••••••••••••••••• see AMIIROlE •••••••••••••••••••••••••••••••••••••••••••••••• 2-AIIIIIC)-t ••••••••••••••••••••••••••••••••••••••••• s.ee 2-MI" All,.. I I()II( ••••••••••••••••••••••••••••••••••• 

64191 
141186 
62148 

301042 
561688 
108241 

16152775 

61641 
75865 
75058 

98862 
5)96) 

506961 
15365 

591082 

107028 
19061 
19101 

107131 

124049 
23214928 

1162659 
116063 

14882) 
309002 

101186 
101051 

20859138 
10041011 
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APPENDIX C 

The following chemical list has been designed to allow a 
person to determine which of the rules, statues or 
regulations a chemical belongs under. 

The columns are set up so as to provide information on a 
chemical. The first column is an alphabetical list of the 
chemicals listed under the following1 

1. Clean Water Act sections 307(a) and 311(b) 
2. CERCLA 102 as 302.4 of 40Code of Federal Regulations 
3. RCRA 40 Code of Federal Regulations Section 261.33(e) 
4. United States Code 42 241(b)(4). 
5. A.R.S. 49-2430. 

Since many chemicals have more than one name, the first 
column contains ' both the primary and the secondary names. 
Information on the chemicals is provided under the primary 
name, therefore when referencing the list by other than a 
primary name the second column will refer you to the primary 
name. The second column also provides a list of secondary 
names which a Chemical may be referred to. The third column 
is the Chemical Abstracts Service Registry Number (CASRN) 
this number is uniQue to the chemical and therefore can be 
used as a final method of identifying the chemical. The next 
3 columns are considered Hazardous Substances under ARS 
49-201.16, and are the Clean water Act Sections 311(b), 
307(a) and CERCLA 102 as 302.4 of 40 Code of Federal 
Regulations. The seventh column corresponds to 40 ·Code of 
Federal Regulations 261.33(e) and is regulated under the 
Resource Conservation Recovery Act. The eighth column is 
United states Code 42 241(b)(4). The last column is organic 
substances referenced in ARS 49-243(0). 

If a "Y" (or yes) is given in any of the columns 4 through 9 
it indicates . the chemical is included on the list designated 
for that column similarly an "N" (or no) would mean that the 
chemical is not included on that list. 

A "Y" in any of the columns 4 through 
chemical is a hazardous substance as 
49-201.16. 

e would mean the 
defined by A.R.S. 

A WY" in the column marked A.R.S. 49-2430 would mean the 
chemical is a chemieal that requires the application of BADCT 
without regard to cost. 

\ . 

• 
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Close-up of NE 'corner of USGS 
Topographic Quadrangle 
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+ tic mark indicating 
2'30" Interval 

figure 1 

QUAORANCl£ NAME 
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Figure 2 

2a . ,.. 

37° LONGITUDE (x) 

i ... 
l 

2b. 

+ 

ARIZONA 

.+. 
• 

rORMAT: 

1 dtt9ree - 305,572 ft - 57.873 miles 
, minute - 5093 ft · - 0.965 miles 
, ncond - 85 ft - 0.016 mile 

1 mile - 0.02 degree 
1 mile - 1.04 minute 
1 mile - 62.20 .econdl 

LATITUDE (y) 
, degree - 364,120 ft - 68.962 miles 
, minute - 6,069 ft - 1.149 mil .. 
1 .econd - '01 ft - 0.019 mile 

, mfle - 0.01 degree 
, mile - 0.B7 minute 
, mile - 52.20 leconds 

LONGITUDE: ddd mm 55.5 LATITUDE: dd mm ss.s 
(tenth of o second preferred when ovoiloble) 

RANGE Or: ACCURACY: 
lotitude (y) longitude ex) 

EXAMPLE: . WELL LOCATION . 34° 52' 30.0" / 1 OgO 47' 30.0" 

I 170 ft~ 

T + , second -.,I 
't- lotitude + 0.1 second 

1 second N 
0 • 17 tt N 

1 
J - , second 
I lotitude -.,I 

'-

0 • 
N 

+ , second - 1 se'cond 
longitude longitude 



9. Take the latitude you wrote down in step 2 and add the minutes and aeconds from step B. Arizona'. latitude ranges from 31 to 37 degrees , north. 



.' 

The following description refers to Figures 3 and 4. Figure 3 will be 
used to deteraine longitude and Figure 4 will be used for latitude. 

1. Locate the point of interest on the aap (a dot or x at the site 
will do). Figure 2b indicate. the relative distance of plus or minus 
one .econd therefore it i. in your best intere.ts to be a. accurate .a 
·po •• ible. '!'he use of .i te plans, landmarks, .treet .aps, etc. to 
locate your point of interest i. recommended. 

2. Note the latitude and longitude written in the lower right corner of 
the .ap. If your facility i. located more than 2'30· from that corner 
you can find the latitude and longitude written at 2'30· intervals 
along the edges of the aap. The.eintervals do not include the 
deqr ... , only minutes or ainutes and .econds. The degree. (from the 
right lower corrl~r) are added to the minutes and .econds. Make a note 
of the .eaaurementa clo.est to you~ point of interest. Also note the 
degree. of latitude for use in step 15. 

3. If your point of interest is further than 2'30 ft from the edge use 
the small tic marks located at 2'30" intervals on the map (see Fiqure 
1) • ·Draw lines connecting the tic marks that surround your point of 
interest to make a square. Then proceed to the next step. 

To Determine Longitude; 

4. on the top edge of a separate sheet of paper make a mark. Lay the 
paper on the map .0 that the mark you made lies on, either the right 
edge of the map or on the right edge of the square you drew between tic 
.arks, (whichever applies) and the top edge of the paper crosses your 
facility east to west. Mar~ the spot where your facility is located on 
the edge of the paper. 

5. Lift the paper and lay it on Figure 3 so that your 
the zero line of figure 3 and the number along 
corresponds to the degrees latitude found at the lower 
the map. 

first mark is on_ 
the ri.ght side 
right corner of 

6. Take the longitude you wrote down in step 2 and add the minutes and 
seconds from step 5 to get your longitude. Arizona's longitude ranges 
from about 109 to almost 115 degrees, west. 

To Determine Latitude: 

7. On the top edge of new clean sheet of paper make a .ark.Lay the 
paper on the map so that the .ark you .ade lies on, either the bottom 
edge of the map or on the bottom line of the square you drew between 
tic marks, (whichever applies) and the top edge of the paper crosses 
your facility north to south. Mark the spot where your facility is 
located on the top edge of the paper 

8. Lift the paper and lay it on Figure 4 ao that your first mark is on 
the zero point of the scale. Count the number of minutes and second 
between the two marks. 
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APPENDIX B 

Single Coordinate ~titude/Longitude Interpretation • 

. In order to locate a unique point on the earth.'s surtace a system ot locating is needed. The system must describe a position in both a north/south and east/west direction that is not duplicated anywhere else on earth. Latitude and longitude supplies the intormation needed to locate that unique point. 

Latitude is used to determine the location north or south ot the equator along lines called parallels. The e~ator i8 designated 0 latitude and the north and south poles are 90 Nand 90 S respectively. The distance between degrees ot latitude is conseant anywhere on the earth. The aeasurements are written as degrees ( ), minutes . (')and seconds C"). There are 60 seconds per minute and 60 minutss per degree. A typical latitude' would look like the tollowing: 33 12'45" (read as thi~ty three degreesotwelve minutes and forty tive seconds). Arizona lie~ between 31 and 37 north latitude. 
Longitude is used to determine the location east or west of the prime meridian, which runs through Greenwich, England and is considered zero longitude, . and the International Dateline is the 180th meridian. All meridians converge at the poles, and so the distance between degrees varies depending on the latitude. Therefore, unlike degrees latitude, distance between degrees of longitude vary with location. The closer the point ot interest is to the north or south po~e the shorter the map distance will be between degrees. The nomenclature is written the same as ~atitude. A typical longitude would be written like the tollowing: 111 30'25" Cread as one hundred eleven deqrees thioty minutes and twenty tive seconds. Arizona lies between 109 and 115 west longitude. 
Useful tools tor locating the latitude and longitude Clat/long) ot a single coordinate are a 7.5 minute USGS topoqraphic map (also called a quadrangle map) and a specially created projection qrid designed tor use with these maps (included as Fiqures 3 and 4). The qrid is designed to compensate tor changes in the distance between degrees longitUde with location. A typical USGS topoqraphic map bas a name located in the upper right and lower left corners. The name is generally from a prominent town or teature located within the map boundaries. Figure 1 shows a close up ot the right upper corner ot a topographic map and indicates the location ot the name, latitude, and' longitude. Lonqitude is tound along the top and bottom edges ot the map and latitude is on the right and left edges. Tic marks in the torm of a "plus" C+) are located on the map at 2'30" C2 1/2 minute) intervals (Fiqure 1) tor use in locating the lat/long with Figures 3 and 4. 
To determine the 
purchase or use the 
point of interest. 
Arizona. 

lat/long of a single coordinate you will need to correct 7.5 min topographic map which includes your These maps can be found at various map stores in 
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b. Five tubes in more than one sample when fewer 

than five sample. are examined in a month. 

c. Five tubes in more than twenty percent of the 

sample. when five or more aample. are examined 

in a month. 

E. Aquifer Water Quality Standards for Turbidity 

1. One nephelometric turbidity unit as determined by 

• monthly average except that five or fewer 

nephelometric turbidity units may be allowed if it 

can be determined that the higher turbidity does not 

interfere with disinfection, prevent maintenance of 

effective disinfectant agents in water supply 

distribution systems, or interfere with 

microbiological determinations. 

2. Five nephelometric turbidity units based on an 

average of two consecutive days. 
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b. Four per 100 milliliters in more than one 
aample when fewer than twenty samples are 
examined in a month. 

c. Pour per 100 milliliters in aore than five 
percent of the sample. when twenty or more 
samples are examined in a month. 

2. When the multiple tube fermentation technique and 
10 milliliter standard portions are used to test the 
aquifer water quality, coliform bacteria shall not 
be present in anyone of the following: 
a. More than ten percent of the tubes 'in all the 

samples examined in anyone month. 
b. Three or more tubes in more than one sample 

when less than twenty samples are examined in 
a month. 

c. Three or more tubes in more than five percent 
of the samples when twenty or more samples are 
examined in a month. 

3. When the l1ul tiple tube fermentation technique and 
100 milliliter standard portions are used to test 
the aquifer water quality, coliform bacteria shall 
not be present in anyone of the following: 
a. More than sixty percent of the tubes in all 

samples examined in anyone month. 
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National Bureau of Commerce, as amended Auqust, 1963 
(anc1 no future ec1itiona), incorporatec1 herein by 
reference anc1 on file with the Office of the 
Secretary ot State anc1 with the Department. It two 
or aore rac1ionuclic1es are present, the sum of their 
annual 40se equivalent to the total body or to any 
organ ahall not exceed 4 millirem/year. The 
following average annual concentrations are assumed 
to produce a total body or organ c10se of 4 

millirem/year: 

Rac2ioDuclide 

Tritium 

strontiUlD-90 

critical OrgAn 

Total Body 

Bone Marrow 

pCitl 

20,000 

8 

o. Aquifer Water Quality Standards for Microbiological 
Pollutants 

1. When, the membrane filter technique ia used to test 
aquifer water quality, the nWllber of coliform 
bacteria ahall not exceec1 anyone of the following: 
&. One per 100 milliliters as the arithmetic mean 

ot all samples examined in a month. 
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Para-Dichlorobenzene 0.075 

C. Aquifer Water Quality Standards for Radionuclides 

1. The maximum concentration for ;ros5 alpha particle 

activity, . includinq radium-226 butexcludinq radon 

and uranium, shall not exceed lS pCi/l. 

2. The maximum concentration for combined Radium-226 

and Radium-228 shall not exceed 5 pCi/l. 

3. The average annual concentration of beta particle 

and photon radioacti vi ty from man-made radionuclides 

shall not produce an annual dose equivalent to the 

total body or any internal orqan greater than 4 

millirem/year. 

4. Except for the radiouclides listed in this 

subsection, the concentration of man-made 

radionuclides causinq 4 millirem total body or or;an 

dose equivalents shall be calculated on the basis 

of a 2 liter per day drinkinq water intake using the 

168 hour data listed in "Maximum Permissible Body 

Burdens and Maximum Permissible Concentration of 

Radionuclides in Air or Water for Occupational 

Exposure, II National Bureau of Standards Handbook 69, 
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Methoxychlor 

Toxaphene 

2,4,-Dlchlorophenoxyacetic Acid 

2,4,5-Trichlorophenoxypropionic 

Acid 

Total Trihalomethanes 

Benzene 

Pollutant ' 

Vinyl Chloride 

Carbon Tetrachloride 

1,2-Dichlorgethane 

Trichloroethylene 

1,1-Dichloroethylene 

1,1,1-Trichloroethane 

0.1 

0.005 

0.1 

0.01 

0.10 

0.005 

Cmg/l) 

0.002 

0.005 

0.005 

0.005 

0.007 

0.20 
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Cadmium 0.010 

Chromiwa 0.05 

Lead 0.05 

Mercury 0.002 

Nitrate (as N) 10 

Selenium 0.01 

Silver 0.05 

Fluoride 4.0 

B. . Aquifer Water Quality Standards for Organic Chemicals 

Pollutant (mg/l) 

Enc1rin 0.0002 

Lindane 0.004 
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APPENDIX A. AQUIFER WATER QUALITY STANDARDS 

I. Narrative aquifer water quality standards (A.C.C. R18-11-40S) 

A. A discharge shall not cause a pollutant to be present in 
an aquifer classified for a drinking water protected use 
in a concentration which endangers human health. 

B. A discharge shall not cause or contricute to a violation 
of a surface water quality standard established for a 
navigable water of the State. 

c. A discharge shall not cause a pollutant to be present in 
an· aquifer which impairs existing or reasonably 
foreseeable uses of water in an aquifer. 

II. Numeric Aquifer Water Quality Standards (A.C.C. R18-11-406) 

A. Aquifer Water Quality Standards for Inorganic Chemicals 

Pollutant (mgtl) 

Arsenic 0.05 

Barium 1 

-
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The duration of post-closure care. 

The monitoring "procedures to be implemented by the 

permittee, including monitoring frequency, type, and 

location. 

A description of the operating and maintenance procedures , 

to be implemented for maintaining aquifer quality 

protection devices, such as liners, treatment systems, 

pump-back systems, and monitoring wells. 

A schedule and description of physical inspections to be 

conducted at the facility following closure. 

An estimate of the cost of post-closure maintenance and 

monitoring. 

A description of limitations on future land or water 

uses, or both, at the facility site as a result of 

facility operations. 
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The methods to be used to control the discharge of 

pollutants from the facility. 

Any limitations on future land or water uses created as 

a result of the facility's operations or closure 

activities. 

The methods to be used to secure the facility. 

An estimate of the cost of closure. 

A schedule for implementation of the closure plan and the 

submission of a post-closure plan. 

In addition, specify to what degree any of the above items would be 

implemented during periods of temporary cessation. The same 

. overlying philosophy for permanent closure applies here, but on a 

shorter term basis. 

If the closure plan indicates the possibility of continuing 

discharges, a proposed post-closure plan is required. 

The nature of some facilities will always necessitate post-closure 

plans. These included landfills, mine tailing ponds. 

The proposal for post-closure should include: 
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The purpose for the closure plan 8ubmitted with the 

application is to ensure the facility can control further 

discharges and will not cause a violation of an Aquifer water 

Quality standard to evaluate whether you are capable of 

meeting the costs of closure. 

The closure plan should include: 

The expected lifetime of the facility. 

The approximate quantities and the chemical, biological, 

and physical characteristics of the materials to be 

removed from the facility. 

The destination of the materials to be removed from the 

facility and an indication that placement of the 

materials at that destination is approved. 

The approximate quantities and the chemical, biological, 

and physical characteristics of the materials that will 

remain at the facility. 

The methods to be used to treat any materials remaining 

at the facility. 
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e. The extent to which the amount of water available 

for beneficial uses will be preserved by a 

particular type of remedial action. 

f. The technical practicability and cost effectiveness 

of remedial actions applicable to a site. 

g. Propose a monitoring 

effectiveness of the 

plan to determine the 

selected remedial action 

alternative. Depending 'on the method of cleanup, 

monitoring could be conducted in the aquifer, 

vadose zone or soil or at the discharge from a 

treatment system. Frequency of monitoring could 

vary from daily to one-time at completion of the 

project. 

D. CLOSURE PLAN 

Attach a proposed closure plan. The plan should give details 

for closing the various discharge activities when you plan to 

cease the facility's operation. The Department recognizes 

that closure plans may change during operation. The,refore, a 

final closure plan will also be required 90 days prior to 

cessation of operation (R18-9-116.C). 
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levels required by permit will be based on the 

feasibility of achieving tho.e level. by . the chosen 

treatment/remedial technology. 

4. The applicant should review various alternatives for 

remediation, and propose a specific alternative. In 

reviewing alternatives, applicant should consider the 

following factors for each alternative. 

a. Population, environ~ental and welfare concerns at 

risk 

b. Routes of exposure 

c. Amount, concentration, hazardous properties, 

environmental fate, such as the ability to bio­

accumulate, persistence and probability of reaching 

the waters of the state, and the form of the 

substance present. 

d. Physical factors affecting human exposure such as 

hydrogeology, climate and the extent of previous 

and expected migration. 
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Investigating records of previous owners or 

interviewing former employee 

By examining the pattern of contamination (trace back 

to source) 

2. Outline procedures for removing, treating, containing or 

eliminating the source of the release 

3. Evaluate the extent of the contamination by the 

appropriate means which may include: 

Soil gas sampling 

Soil borings 

Groundwater sampling 

Geophysical surveys 

Other methods approved by Department 

Any remedial action should attempt to restore the aquifer 

to levels of the AWQS or other health based quidance 

levels. The Department will provide the applicant with 

these values. It is recognized that the final cleanup 
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c. REMEDIAL ACTION PLAN 

When Required 

While corrective actions conducted under a contingency plan 

for a permitted facility as di.cussed above, are a type of 

remedial activity, A.R.S. 49-243.G. allows for incorporation 

of remedial actions into a permit for existing facilities 

which were in operation prior to August 13, 1986. 

In developing a permit application, the applicant could be 

directed to evaluate the vadose zone of the aquifer water 

quality beneath the facility site. If this evaluation 

indicates that past discharge practices have released 

hazardous substances such that the aquifer is or may be 

affected, the applicant may be directed to develop a remedial 

action plan. The implementation of the approved plan will 

become a permit condition. 

Components of Plan 

1. Identify source or sources of the release: 

Using knowledge of current disposal practices 

(operating practices) 
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equipment, and personnel to remedy the impacts of such events. The 

plans should contain sufficient detail that ADEQ is assured that 

the most timely response will be provided. 

If you were required to develop a contingency plan for another 

program such as RCRA, it may be amended as necessary to meet the 

requirements of the APP program, and submitted to the Department 

for approval under this section. 

For circumstances which do not represent an immindent and 

substantial endangement to the public health and environment the 

applicant must propose a contingency plan consistent with A.A.C. 

R18-9-114.D. 
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3. probability of discharges occurring after closure. 

CONTINGENCY PLAN REQUIREMENT 

A permittee must be prepared to take action to correct any of the 

following circumstances: 

1) Violation of a permit condition 

2) Violation of an Aquifer ~ater Quality standard 

3) Exceeding an alert level 

4) An imminent and SUbstantial endangement to the public 

health or the environment 

You must provide the name and phone number of an emergency response 

coordinator who will be responsible for notifying the Department 

and implementing your contingency plan addressing conditions that 

represent an imminent and SUbstantial endangerment to the public 

health or the environment. 

(You) should identify equipment failures which could cause a 

release of toxic substances to the environment, flooding, 

unsanitary conditions or other events with immediate impacts. Once 

identified, develop a plan of action and specify necessary 
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analytical methodologies to be used 

All analytical work must be performed by a laboratory which is 

licensed by the state of Arizona, tor the monitored parameter or 

approved by DEQ. Appendix gives some guidelines on sampling 

protocols. More detailed information can be found in the 

Departments Quality Assurance Project Plan Manual. 

Frequency of Monitoring 

The applicant should specify in the monitoring plan the frequency 

of sampling at each monitoring point. Discharge monitoring will 

generally be the most frequent since discharge quality may vary 

rapidly. In most cases groundwater monitoring should be quarterly 

or less. 

Post Closure Monitoring 

The monitor plan should specify the length of time that each 

monitoring point will be sampled after closure and the frequency of 

the sampling. The length of the post-closure monitoring period 

will depend on: 

1. the amount of discharge 

2. expected travel times to the monitoring point 
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designed to ensure that samples representative of the aquifer are 

collected and to ensure that the chemical properties of that sample 

are preserved until analysis. The followinq references discuss 

sampling protocols in more detail: Scalf, at. al., 1981; Gibb, et. 

al., 1981, Nacht, 1983. Field measurements, which should accompany 

laboratory analytical data, should include temperature, specific 

conductance or electrical conductivity (adjusted to 25°C) and pH. 

All monitoring plans must include a discussion of sampling 

protocols to be followed. This would include: 

methods of determining time or amount of 

pumping prior to sampling 

methods of cleaning sampling equipment 

(unless dedicated pumping equipment is used) 

types of sampling containers 

sample collection, preservation and transport 

quality control procedures such as duplicate sampling, 

equipment blanks and travel blanks 

chain of custody 
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The depth and perforated interval of a well should be such that 

samples are obtained from the portion of the aquifer that would 

show the earliest effect from the discharge. For most discharges 

this will be the upper portion of the uppermost aquifer at the 

site. Therefore, most monitor wells should be completed only 20 or 

30 feet into the aquifer. Exceptions to this general quideline 

1) discharges which are injected into or below the 

wells in very low yield aquifers, a~d 3) wells in 

.. 

would be: 

aquifer, 2) 

areas with large seasonal water level variations. Where " 

fluctuations in water table occur, these should be documented with 

hydrographs. Perforated intervals may be extended below or above 

the water table in such instances. However, in order to collect a 

representative sample, pmp intakes should be set no more than 10 

feet below the projected pumping water level. 

Sampling Protocols 

Water standing in a well or the gravel pack annulus is in contact 

with the atmosphere and well casing. Therefore, its chemistry may 

differ from formation water that has not been exposed to the 

atmosphere. 

representative, 

representative. 

Just as samples from unpurged wells are not 

samples from overpurged wells may also not be 

Similarly once a sample is removed from the 

chemistry may change in response to its new 

Because of these factors, sampling protocols must be 

aquifer it's 

environment. 
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TABLE J: (continued) 

Method Description Advantages Disadvantages References 

5. Gas-drive Similar to air-lift 1. Portable 1. Requires compressed gas Robin; 
Samplers samplers. but gas 2. Can be used in small 2. Possible depth limitation Oytynyhyn, & 

(usually nitrogen) diameter wells 3. Alteration of water Sweeney 1982 
used instead of air 3. I nexpens i ve quality may occur if gas · 
to minimize alter- 4. Can be constructed if gas contacts water 
tion of water with inert materials. 
quality. 

6. Gas-operated These pumps contain 1. Can be constructed of 1. Requires compressed gas 
Bladder pump a ·collapsible mem- inert materials 2. low pumping rates 

brane. Water enters 2. Gas does not contact 3. Expensive 
membrane until full; water sample 
gas is then applied 3. Small diameter 
to annulus around 
membrane. forcing 
water upwards. 

7~ Gas-driven Gas enters and ex- 1. Gas does not contact 1. Expensive 
Piston pump hausts from chambers water sample 2. low pumping rates 

between two pistons. 2. Can be used for deep 3. Requires compressed gas 
Water enters on suc- water levels 4. Particulate matter may 
tion stroke. and is 3. Small diameter damage pump unless suc-
expelled in pressure tion line filtered. 
stroke. 

~ 
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Method 

2. Suct i on Lift 
Pumps 

3. Portable 

4. Air-lift 

Description 

These pumps create 
a vacuum inside a 
tube extending below 
the water 1 eve 1 . 

Two types of portable 
submersible pumps are 
avail~b1e. The newest 
type has a small dia­
meter (as low as 1"), 
is good to a depth of 
160 ft., and may be 
suitable for organics 
The older portable 
submersible pumps 
have been used to 
depths of 300 ft., 
but require a 3-inch 
1.0. casing. 

Air is ~pp1ied to 
force water out of 
a discharge tube. 

TABLE 3: (continued) 

Advantages 

1. Portable and inexpen­
sive. 

1. Portable. 
2. Depending upon pump 

size, large pumping 
rates and sampling 
from deep wells is 
possible. 

3. Can be used to pre­
pump prior to samp­
ling. 

4. Expensive 

1. Portable or permanent. 
2. Can be used to pre­

pump prior to sampling. 
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Disadvantages 

1. Sampling limited to ground­
water depths less than about 
20 feet (the practical max­
imum suction lift) 

2. Can strip volatile organics 
from sample 

1. Larger pumps may require 
use of 14rger service type 
type vehicle 

2. With conventional construc­
tion materials, many not be 
suitable for organics. 

3. May be difficult to prevent 
cross-contamination if pump 
is used for sampling more 
than one well. 

1. Oxidation a problem 
2. No suitable for pH sensitive 

parametefs, such as metals. 
3. Stripping of volatile com­

pounds may occur 
4 .. The primary limitation is 

the potential alteration of 
water quality. 

5. Possibility of introducing 
contaminants through air. 

References 



Method 

b. Teflon 

c. Mild Steel 

d. Stainless 
Steel 

Groundwater 
Sampling 
Apparatus 

1. Bailers 

... 

Description 

The expense of this 
material may make it 
somewhat impractical 
for some applications. 

This material is ex-
cellent for use in 
organic monitoring 
Should not be used 
in corrosive situa-
tions or where mon-
itoring for metals. 

This material is excel-
· lent for all but acidic 
waters. 

In its simplest form, 
a bailer consists of 
a pipe closed at one 
end and open at th~ 
other. A cable is 
attached to the open 
end. To collect a 
sample, the bailer 
is lowered into a 
well below the water 
level. The filled 
container is then 
raised to the surface • 

TABLE J: (continued) 

Advantages 

1. L i ghtwei ght 
2. Inert 

1. Strong and rigid 
2. Resistant to corro-

sion and oxidation 
3. Readily available 

1. Strong and rigid 
2. Resistant to corro-

sion and oxidation 
3. Readily available 

1. Can be constructed 
. with materials com­

patible with para­
meter(s) of interest 
(see II.B.2) 

2. Inexpensive enough 
that separate bai­
ler may be dedicated 
to each well 

3. No power required 
4. Outgassing of volatile 

organics minimized. 

68 

Disadvantages 

1. Expens he 
2. Not readily available 

1. Heavy 
2. May leach metals 
3. Not chemically resistant 

1. Heavy 
2. May corrode and leach . 

chromium in very acidic 
waters. 

3. Expensive (the primary 
limitation) 

1. Impractical to evacuate 
stagnant water in well 

2. Transfer of sample to 
sample bottle may result 

. resul t in aeration 

References 

Gibb, Schul­
ler, and 
Gdffin 1981 
Schalf, Mc­
Nabb, Dunlap 
Cosby, and 
Fryberger 
(1981) 
Nacht (1983) 
Sisk (1981) 
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Method 

Monitoring Well 
Construction 

1. Well Di ameter 
a. Two-inch 

wells 

b. Four-inch 
wells 

c. Six-inch 
wells 

2. Casing Materials 
a. PVC 

TABLE 3: Summary of Monitoring Well Construction Materials and Sampling Devices 

Description 

Used where trans­
missivity is low 
or unknown 

Used where well 
yields are low. 

Used where trans­
missivity is high. 

This plastic is ex­
cellent for use in 
inorganic monitoring 
There may be depth 
limitations due to 
relative weakness 
of material. Sched­
ule 80 may be nec­
essary for depths over 
100 feet. 

Advantages 

1. I nexpens i ve 
2. Sampling techniques 

would not cause 
loss of volatiles. 

1. Most development 
techniques possible 

2. Suitable for most · 
situations 

3. May be used to per­
form dynamic sampling. 

1. All development tech­
niques possible 

2. Samples large area 
3. Usually has capacity 

for use as withdrawal 
well for clean-up act­
ivities. 

1. Lightweight 
2. Resistant to acids 

and alkalies 
3. I nexpens i ve 
4. Readily available 
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Disadvantages 

1. May be difficult to develop 
2. Samples small area 
3. Use limited to monitoring 

1. May not have capacity for 
use as withdrawals well 
for clean-up activities. 

1. Expensive 
2. Large volume of contami­

nated water to dispose of. 

1. Weak. less rigid than steel 
2. May absorb or leach organiC 

organic chemicals 
3. May not bond well with ce­

ment seal. 

References 

Schall a and 
Oberlander 
(1983) 

Curran and 
Tomson (1983 
Fetter (1983 
Mi ller (1982 
Barcelona. 
Gibb. and 
Hi 11 er (1983 



location of pump within the perforated interval 

It is important that wells be located, constructed and sampled in 

such a way as to ensure . the collection of samples that are 

representative of the groundwater. Table 3 summarizes the 

advantages and disadvantages of different well sizes, casing 

materials and samplers along with references for further 

information. All wells must be constructed in accordance with 

Arizona Department of water Resources Well Regulations (A.C.R.R. 

Title 12, Chapter 15, Article 8). A variance of these minimum 

onstruction standards may be necessary to achieve proper monitoring 

configurations. Prior to drilling, a permit to drill must be 

obtained from the Operations Division of the Department of Water 

Resources. Any necessary variances must be requested when applying 

for the drilling permit. 
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Monitoring Instrumentation 

Unsaturated (Vadose) Zone Monitoring 

If a facility is permitted as a non-discharge facility, vadose zone 

monitoring may be required to document that there is no fluid 

movement. Wilson (1981 and 1982) and Everett, et. al. (1983) 

present the various vadose zone monitoring techniques to assess 

fluid movement. 

saturated Zone Monitoring 

A monitoring well is necessary for obtaining samples of groundwater 

for analysis. In designing a monitoring well, the necessary 

considerations include: 

well size (diameter) 

number, location and length of perforated intervals 

sealing 

casing material 

type, materials, and construction of samplers or pumps 

65 
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Good monitoring parameters will: 

have high concentrations in the discharge 

relative to background concentrations 

have high mobility in the 8ubsurface and therefore, 

potential for migrating to : groundwater and 

be of public and environmental health concern 

Generally, any effluent constituent which may affect the use of the 

water supply should be monitored. However, if the constituent has 

a low mobility in the subsurface and, therefore, is not expected to 

appear at the monitoring location, a more conservative constituent 

(one with greater surface mobility) may be chosen as an indicator 

parameter. Once an increase in this indicator parameter is 

detected, complete constituent monitoring will begin. Background 

water quality must be determined for all constituents which may 

affect use even if an indicator parameter will be used. 

The Department will make the final determination of the 

constituents to be monitored upon review of the facility's 

recommendations and rationale. These constituents will be listed 

in the groundwater permit along with provisions for reevaluating 

the monitoring constituents as data are generated and interpreted. 
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constituents to be Monitored 

In developing a monitoring program, the constituents to be 

monitored should be determined early through consultation with DEQ. 

In many cases this early consultation is important because the 

applicant will begin monitoring prior to the permit application in 

order to collect ambient data. The type of well construction and 

sampling equipment may vary greatly for different parameters 

(Scalf, et a1. 1981; Barcelona et al. 1983; and Schalla and 

Oberlander, 1982). 

The identification of which constituents to be monitored will be 

based upon a consideration of: 

existing concentration levels of major ions in 

groundwater (i.e. background concentrations) 

constituents known to be in the effluent and/or any 

expected degradation products of those constituents 

the subsurface mobility of each of the 

constituents in the discharge 

constituents in the discharge which have a potential to 

adversely affect the use of the groundwater 
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preservations, trarisportation, chain of custody, method 

of analysis and QA/QC procedures 

frequency of sampling 

post-closure monitoring 

record keeping and reporting 

It is the responsibility of the facility to submit a plan that will 

produce factual, legally valid data. If CEQ finds the submitted 

monitoring plan adequate it will be incorporated as a condition of 

the -permit. The following sections give some general information 

and references which may be useful in preparing the components of 

the monitoring plan. 

Location of Monitoring Points 

Monitoring points for groundwater monitoring should be located such 

that they coincide withtne compliance point or are not farther 

away from the discharge than the compliance point. (See definition 

of compliance point in chapter 2). There should be a sufficient 

number of monitor points to assure that standards are not violated 

or that control are functioning properly. All monitoring point 

locations must be given in latitude and longitude. 
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concentration of constituents of concern in the 

discharge 

~ \ 

applicable aquifer water quality standards for 

constituents of concern 

the level of uncertainty regarding the effect of the 

discharge on groundwater quality 

proximity of water supply wells 

Components of a Monitoring Plan 

In proposing a monitoring plan the applicant should specify 

' the following: 

number, location, and construction features of monitoring 

points and justification 

monitoring instrumentation (description of equipment to 

be used and method of installation) 

constituents to be monitored 

method of . sampling, field measurements, sampling 

protocols, volumes to be purged from wells, sample 
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Control Technoloqy Monitoring 

This activity tests the unsaturated zone to 

determine if liners or other control mechanisms are 

functioning as designed. Alert levels are 

typically used here. Detection usually triggers a 

contingency action to repair or maintain the 

facility to prevent discharge. 

Groundwater Monitoring 

Groundwater monitoring may be required at a point 

of compliance to assure compliance with Aquifer 

water Quality standards or it may be required 

between the discharge location and the point of 

compliance in order to refine predictions on the ,-..-

facilities impact. 

Determining When Monitoring is Necessary 

Factors to be considered in determining if monitoring will be 

required include: 

discharge quantity 
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Types of Monitoring 

Monitoring may be required at a facility to confirm that 

the predicted characterization of the discharge is 

correct, to assure that discharge mitigation devices are 

functioning properly, or to confirm that the discharge is 

not causing a violation of an aquifer water quality 

standard at the point of compliance. The type and 

location of monitoring will be different depending on 

which of these goals it is to achieve. There are three 

main types of monitoring: 

Discharge Monitoring 

This activity determines the quality or quantity of the 

potential discharge before it is released into the 

discharging facility. Discharge monitoring may be 

required when a permit specifies a level of quality or 

. limit of quantity for the discharge. The permit will 

specify a maximum disposal level (MOL) or limit when the 

application indicates it is necessary to either treat the 

discharge or limit discharge to meet aquifer water 

quality standards· or BADCT. Discharge monitoring may 

also be required if there is a potential for unpermitted 

chemicals being discharged. 
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The timeframe for migration is left open-ended in the 

statutory definitions. Modeling pollutant migration, 

however, require. that a time period be .pecified. For 

.hort-lived projects the timeframe may be the project 

life, including a reasonable post-closure period. For 

long-term projects the applicant .hould present a DIA 

that represents steady state conditions for the 

discharge. 

Because DIA is defined · by pollutant migration that 

resul ts from a discharge, the · DIA may incorporate 

existing contaminant plumes that may be caused to 

lIigrate. Facilities that discharge high volumes of fluid 

and that will influence groundwater flow rates and 

directions should consider known pollutant plumes in 

developing their DIA. Causing plume migration will not 

be grounds for permit denial. However, permit conditions 

may be set to control the impact of a facility on 

existing groundwater contamination problems. 

6. Monitoring Plan Considerations 

An applicant for an APP may propose a monitoring plan for 

the facility. The specifics of each monitoring program 

should be tailored to each facility, charac·teristics of 

the discharge and the type or purpose of monitoring. 
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Geometry of the system including aquifer depth, 

saturated thickness, confining layers, and mixing 

zones. 

Groundwater flow parameters such as direction 

gradient, recharge zones, and pumping wells. 

Ambient pollutant concentrations. 

Pollutant concentrations in discharge and 

discharge rates. Pollutant characteristics 

such as dissolved or phase separating. 

Estimated or test values of dispersivity. 

Retardation factor or distribution coefficient 

for solutes that can be adsorbed and decay 

factors if applicable. 

If appropriate data are not available, the applicant may 

be directed to perform on-site or laboratory testing to 

gather the information or may be allowed to use 

justifiable assumptions based on published ranges of 

material properties. 
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Using the -potential" -extent" of -migration" does 
not tie the discharge impact area to any standard 
concentrations, but implies that if pollutant could 
migrate into an area in any concentration, that 
area is part of the DIA. For practical purposes, 

.the edge of the DIA should be that point at which 
the pollutant, because of dilution, dispersion, 
adsorption, or degradation, reaches a level 
indistinguishable from ambient concentrations by 
standard test methods. 

Establishing the DIA 

To establish the DIA for a facility, the applicant should use 
some form of quantitative model to predict pollutant 
migration. Many different types of models are available and 
they all have their applications. In most cases the 
appropriate models for discharging facilities will be 
analytical or semianalytical. It is the applicant's 
responsibility to select and apply a model that best 
represents their site conditions and operating scenario. 

The following data should be incorporated into the transport 
model: 
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2) Pollutant: "fluids, contaminants, toxic wastes, 

toxic pollutants, dredged spoil, solid waste, 

substances and chemicals, pesticides, herbicides, 

fertilizers and other agricultural chemicals, 

incinerator residue, sewage, garbage, sewage 

sludge, muni tions, petroleum products, chemical 

wastes, biological materials, radioactive 

materials, heat, wrecked or discarded equipment, 

rock, sand, cellar dirt and mining, industrial, 

municipal and agricultural wastes or any other 

liquid, solid, gaseous or hazardous substances." 

Collectively, these definitions imply that 

establishing the DIA for a facility requires 

consideration of the most mobile constituents 

likely to be transported within the aquifer as a 

result of project operation. 

The constituents to be considered are not limited 

to those regulated by numeric Aquifer water Quality 

standards, but include virtually any kind of fluid, 

solid, etc. DEQ expects the applicant to make the 

best effort to select and evaluate the most mobile 

and/or most concentrated pollutants that might be 

caused to migrate. In some cases, water may be the 

most mobile "pollutant" and may be used to define 

the DIA. 
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s. Discharge Impact Area Assessment 

The concept of Discharge Impact Area (DIA) is a key 

component of the Aquifer Protection Permit Program. The 

applicant may be directed by the department to supply 

information regarding hydrogeologic conditions, uses of 

groundwater, and existing water quality in the facility's 

DIA. The Department will evaluate the proposed project's 

effects with the DIA and may set permit conditions such 

as Alert Levels that are designed to requlate water 

quality impacts within that area. Facilities which may 

be required to perform discharge impact assessments 

include any facilities with large volumed discharges, 

such as WWTPs, recharge projects and injection wells. 

statutory Definiti~ns 

A.R.S. 49-201 contains two definitions that present the 

Discharge Impact Area in very broad terms: 

1) Discharge Impact Area: "the potential areal extent 

of pollutant migration, as projected on the land 

surface, as a result of a discharge from a 

facility." 
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"" A discussion of groundwater flow conditions -
including flow rate., volumes and direction 
(sea.onal changes in flow direction due to surface 
water recharge or groundwater pumpage should be 
described) • Trend. in water levels with time 
should be discussed and relevant hydroqraphs and 
equipotential maps should be included. All 
applications must identify the direction of 
groundwater flow in order to determine the point of 
compliance 

groundwater quality 

Document ambient groundwater quality using sample data 
from" wells. The specific parameters for which ambient 
groundwater quality must be characterized, will depend on 
the characteristics of the discharge. 
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include calculations showing that design of any 

diversion or containment structures are adequate to 

handle anticipated surface water flows. 

4. Groundwater Hydrology 

This section should provide a good regional and site-

speci~ic discussion of groundwater and its relationship 

to the geology of the site, and, at a minimum, provide 

the following: 

Depth to groundwater 

Give location of wells measured, date of measurement, 

location of measuring point and its height relative to 

land surface, time since well pumped prior to 

measurement, and any known construction data on the well, .. 
such as total depth and perforated intervals. Indicate 

if any wells are pumping in the vicinity at time of the 

measurement. This information should be given in tabular 

form. When giving well locations, use the Bureau of Land 

Management system of land subdivision (Figure 2). If 

drillers logs are available, copies should be included 

Water level elevation contour map (with data points 

plotted) 
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3. Surface Water Hydrology 

This .ection should include: 

the location of any perennial or ephemeral surface 

water bodies (these can be included on the location 

or site plan mops if appropriate) 

the distance of discharge areas from surface water 

bodies 

if there are perennial surface water bodies in the 

area of the discharge, the application should 

address the discharge's effect on the surface water 

quality relative to the water quality standards for 

the water body(s) 

flow characteristics of streams (when giving flow 

rates, qive location, method and dote of 

measurement, the annual mean flow, and period of 

record. ) 

the .location of the lOG year flood plain (this may 

be shown on the location map or site plan where the 

scale is appropriate) 
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organic content, and mineral content). This type of 

information will be required where compacted 80il liners 

are proposed or where the 80il or vadose zone is being 

relied on for pollutant removal. 

2. Subsurface Geology 

cross sections; 

Include well logs used to construct the cross 

sections. Cross sections may be required where 

there are multiple geologic units present near the 

facility, where multiple aquifer systems exist 

beneath the faciiity or where wells from which data 

are presented, are completed at largely different 

depths. An example of an instance that would 

require geologic cross sections would be an 

application for a mining operation. 

thickness and water bearing characteristics of each 

geologic unit. Identify and characterize aquifers 

and geologic units of limited permeability. 

Include information on composition, qrain size, 

prosity, permeability, and specific capacity. 
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A. SITE HYDROGEOLOGY 

The information presented in this section will be critical to 

the permit decision making process, therefore, special 

attention ~ should be paid . to presenting and discussing this 

element. . Information to be supplied in this section may 

include, but is not limited to, the items discussed below: 

1. Surficial Geology 

This section should discuss: 

geo~orphology (topography and drainage) if the site 

will be altered to change the topography or redirect 

drainage, plans showing these changes should be 

presented 

This information will be required for all lined 

facilities (surface impoundments and landfills) since 

protecting the facility from run on will be important for 

proper sizing of impoundments and prevention of leachate 

formation in landfills. Also for these types of facility 

sites estimations of volumes of surface water flow will 

be needed (see section on Surface water hydrology) 

site soil descriptions (type, horizontal and vertical 

distribution, characteristics such as infiltration rates, 
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IV. SupPLEMENTAL INFORMATION REOUESTEP BY THE DIRECTOR 

This chapter describes how to qather and present additional 

information which the Director may request to determine if a permit 

can be issued for a given facility. A.A.e. R18-9-108.e. provides 

the scope of the information the Director may need to consider. 

Much of this information can be described as hydrologic or geologic 

in nature. However, because of familiarity with your facility, you. 

may be asked to propose items such as alert levels, discharge 

limitations and temporary closure measure which will be established 

as permit conditions. 

We have attempted to describe under which conditions or for what 

tyPes of facilities some of this information will likely be 

required. Remember, this is guidance. There are no absolute 

answers. If you are unsure of your specific situation, discussion 

with Department personnel is encouraged. 
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8. Past Performance 

Another part of Director's determination that the 

applicant is capable of fully carrying out the terms and 

conditions of the permit, he must consider the 

applicant's past performance in the arena of 

environmental protection. 

Provide a brief description of any action for the 

enforcement of federal or state law, rule or regulation, 

or, any county, city or local . government ordinance 

relating to the protection of the environment, instituted 

against the applicant during the five years preceding the 

date of application. 

9. Evidence of Zoning 

Include evidence that the discharging facility complies 

with applicable municipal or county zoning ordinances and 

regulations. 
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A report that contains · all of the following 

information: 

+ A description of the applicant'. status as a 

corporation, partnership, or other legal 

entity. 

+ A description of the person's business. 

+ An indication of the person's net worth, 

including a description of major assets and 

liabilities. 

+ A brief description of . any judgement exceeding 

$100,000 rendered against the person during 

the five years preceding the date of the 

application. 

+ A brief description of any bankruptcy or 

·insolvency proceedings instituted by the 

person during the five years preceding the 

date of the application. 

+ If the applicant is a corporation, the names 

of its executive officers and their dates of 

birth. 

Evidence of a bond, insurance, or a trust fund 

assuring that the applicant will be financially 

capable of meeting the closure and post-closure 

requirements of the permit. 
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Closure; The requirements for closure are listed 

in A.A.C. R18-9-116.C. 

Post-closure care; If the nature of your facility 

will dictate conducting post-closure monitoring, 

~aintenance or inspections, the cost of performing 

these must be estimated. 

b.) The chief financial officer of the applicant must 

supply a statement that the applicant is 

. financially capable of meeting the costs outlined 

in a.) above. The statement must be particular of 

the financial arrangements for meeting the closure 

and post-closure measures. If the applicant is a 

state or federal agency, county, ci ty, town or 

other local governmental entity, this statement is 

adequate for this demonstration. If not, please 

continue. 

c.) In support of the statement of the financial 

officer, the applicant must submit one of the 

following: 

A copy of the most recent of the applicant's 10K 

form as required by the Federal Securities and 

Exchange Act of 1984 as amended. 
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.Any work experience relevant to the design, 

construction, or operation of the facility. 

Although the last item is fairly open ended, the 

Department will review other information submitted to 

meet this requirement. 

8. Demonstration of Financial Capability 

An applicant is also required to demonstrate its 

financial capability to comply with the permit terms and 

conditions. Any financial information submitted under 

this requirement will be held confidential. 

You should direct your financial demonstration toward the 

ability to construct, operate, close, and assure proper 

post-closure care of the facility. 

a.) First, estimate the total cost of each of the 

following aspects of the facility. 

Construction; Present a realistic estimate of 

these costs based on the proposed BADCT. 

Operation; 

43 

" 



2. Sources and availability of water in the area. Including 

well location map and table indicating uses of wells and 

construction details. 

3. Zoning or other existing or proposed land use plans. 

7. Demonstration of Technical Capability 

By law the Department needs to be assured the applicant 

is technically capable of operating the facility 

according to the conditions of the permit. The areas 

concerning the facility where technical ability or 

capability are most important are design, construction 

and. operation, including installation or maintenance of 

discharge control measures or complying with monitoring 

requirements. If a different person (person may be a 

company) is responsible for each of these areas, you 

should state the name of the persons relative to their 

responsibilities, and supply any of the following in 

support of their technical capabilities to perform the 

stated function: 

Any pertinent licenses or certifications held by 

the person 

Any professional training relevant to the design, 

construction, or operation of the facility. 
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Point of Compliance for Non-Hazardous Substances 

For facil~ties which discharge non-hazardous substances . the 
only requirement for the location of the point of compliance 
is that it ensure protection of all current and reasonable 
future uses of the aquifer. Therefore, the point of 
compliance can never be further from the facility than the 
location of the nearest present or future use. In most cases 
this requirement results in a compliance point at the property 
boundary because wells might be developed on adjacent 
properties for future uses. 

Determination of Uses 

Since the final determination of the compliance point is 
dependent on location of uses of the aquifer, in proposing a 
point of compliance, the applicant should consider all present 
uses in the area and any information useful in predicting ' 
where and if future uses might develop. 

might include: 

1. Land ownership and use. 
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for information on proposing monitoring at the point of 

compliance. 

Point of Compliance for Hazardous Substances 

For ~ac11ities which discharge a pollutant which is a 

hazardous substance as defined by A.R.S. 49-201.16., A.R.S. 

244.1. requires that the point of compliance for that 

pollutant be the limit of the pollutant management area (the 

area on which pollutants are or will be placed). However, if 

the applicant can demonstrate it would be technically 

impractical to monitor at the boundary of the pollutant 

management area or that an alternative point of compliance 

would be substantially less costly, an alternate point of 

compliance may be approved. (A.R.S. 49-244.1.) An alternate 

. point of compliance shall never be located further 

downgradient than: 

1. The property boundary. 

2. Any point of existing or reasonably foreseeable future 

drinking water source. 

3. 750 feet from the pollutant management area. 
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Applicable Standards 

The Aquifer Water Quality Standards given in A.R.S. 49-223 and 

A.A.C. R18-11-402 and 403 are applicable to the permit 

process. These standards include the 29 parameters with 

Maximum contaminant Levels (MCL's) set by the Administrator of 

the Environmental Protection Agency (EPA) and narrative 

standards related to human health and uses (Appendix A). As 

future MCL's are adopted by EPA, they will be incorporated 

into the Aquifer Water Quality Standards. 

Point of compliance 

Propose ~he locations of the point of compliance for your 

facility. The point of compliance is defined by A.R.S. 

49-244 as a vertical plane downgradient of the facility that 

extends through the uppermost aquifers underlying the 

facility. The location of the point of compliance will be 

determined on a case by case basis for each facility. The 

method of determination will differ depending on whether the 

discharge is a Hazardous Substance (see Appendix C) or a Non­

hazardous Substance. Monitoring at the point of compliance 

will be in the aquifer. It may be necessary to have several 

monitoring locations (wells) within the plane defined as the 

point of compliance to adequately assure the standards are 

being met. See the "Monitoring Plan Considerations" section 
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reduction achievable, site specific hydrologic and 

geologic characteristics, environmental impacts and water 

conservation or water augmentation. Address economic 

impacts relative to industry-wide al ternati ve.. Address 

factors that are relevant such as A.R.S. 49-243.B.1. a 

through h for existing facilities. 

6. Demonstration of Compliance with stAndards 

Each application must include a demonstration that the 

facility's discharge will not cause Aquifer water Quality 

standards to be violated at the point of compliance. The 

amount of information needed to support this 

demonstration will vary depending on the design of the 

facility, characteristics of discharge from the facility, 

and ambient groundwater quality at the facility. For 

example, if a facility is designed with double liners and 

a leak detection system, such that no discharge will 

occur, the design ~tself could satisfy the demonstration. 

In such a situation, the point of compliance will be 

designated, but it will not be necessary to monitor at 

that point. However, the direction of groundwater flow 

and groundwater quality data would still be needed. The 

following sections discuss what standards are applicable 

to the demonstration and the statutory requirements for 

locating .the point of compliance. 
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If your application is for one of these classes of 

facilities you should follow the guidelines in these 

documents for developing your BADCT demonstration. 

Format your demonstration consistent with the Table of 

contents of the applicable document. These documents may 

be obtained from the ADEQ library (257-6959). 

If you have a facility not covered by these documents you 

will need to discuss each control mechanism and the 

degree of discharge reduction it can provide. General 

discussions of the concept of BADCT given in the guidance 

documents may still be useful in making a determination. 

Try to present your demonstration along the lines of the 

following discussion. 

Include a description of the BADCT to be employed in the 

facili ty. Describe technology processes or operating 

methods employed to meet requirements of A.R.S. 49-243.B. 

Attaching a process flow diagram if appropriate. Include 

in your documentation a discussion of alternative 

discharge control measures, the technical and economic 

advantages and disadvantages of each alternative and the 

justification for selection or rejection of each 

alternative. Include an evaluation of each alternative 

discharge control technology in relation to discharge 
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c.) Finally, list the location of each 

discharging facility, and be sure to 

reference these on the site plan. 

Locations must be given in latitude 

and longitude coordinates (see 

Appendix B for methods of 

determining latitude and longitude) • 

For . large facilities such as 

tailings ponds or evaporation ponds 

give the coordinates for the cen·ter 

of the facility. 

5. Demonstration of BADCT 

Attach a description of pollutant control methodologies 

for the facility and a discussion of why they meet the 

BADCT requirement. 

The Department has developed guidance documents for 

determining BADCT for the following classes of 

facilities: 

1. landfills 

2. mines 

3. municipal WWTP 

4. on-site wastewater disposal systems 

5. . industrial WWTP 
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bioloqical components of the discharqe. This could 

include: 

Total coliform 

Fecal coliform 

Viruses 

Parasites 

Physical properties of the discharge which should 

be characterized may include: 

Percent solids by volume 

Moisture content 

Temperature 

Odor 

b.) List the rates at which a discharqe 

has or will occur. This may be 

qiven in appropriate units such as 

qpm, qpd, or tons per day. . . 

Also provide the duration and frequency of the 

discharqe. This can be expressed as continuous, 

intermi ttent, eq. once per day for 10 minutes, 

seasonal, (November thru April). 
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are used in processing, or would otherwise likely 

be present: 

Endrin 

Lindane 

Methoxychlor 

Toxaphene 

Gross alpha particle activity 

(including radium-226 but excluding 

radon and uranium) 

Combined Radium-226 and Radium-228 

Tritium 

Strontium-90 

Those compounds detected by EPA Methods 

601 & 602 

Any hazardous substance as defined in A.R.S. 

49-201.16 (See Appendix C) 

Which of the specif ic constituents or groups of 

constituents from this last list to be 

characterized can be determined as a result of 

conSUltation with DEQ or the pre-application 

meeting. 

Facilities which will be discharging wastes of 

animal or human origin must characterize the 
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data, bench or pilot scale testing or data from 
similar operations. 

Every discharge should be evaluated for the 
following constituents at a minimum. Metals 

should be as total metals, although some 
applicants may also want to include analyses 
for dissolved metals. this would be important 

for discharges containing large amount of 
solids. 

Arsenic Fluoride 

Barium Calcium 

Cadmium Magnesium 

Chromium Sodium 

Lead Chloride 

Mercury Sulfate 

Nitrogen (Total) Alkalinity 

Selenium TDS 

Silver pH 

. In addition to the above, the following should be 
included in the discharge characterization if they 
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Simila~ details are required for drainage diversion 

features. Calculations used to determine the appropriate 

sizing should accompany the desiqns. 

4. Characterization of Discharge 

If yours is a property with a history of discharge or 

waste disposal, attach or include in the space provided 

a summary of the past discharqe practices that you are 

aware of either personally or through employee 

interviews. contact with the previous owner/operator of 

the facility may be necessary to fulfill this 

requirement. Your description should be specific for 

each discharqinq facility on site, i.e. what sort of 

materials were deposited in each pond, septic tank, 

landfill cell? If apply"ing for a new facility permit, 

supply a similar discussion of anticipated discharqes. 

In addition to the discussion of discharge practices, the 

application "must include a characterization of the 

discharges. 

a.) Now list the chemical, bioloqical and physical 

properties of the described discharqes. This 

should include chemical analyses or projected 

chemical composition based on manufacturer's 
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locations of discharge sites (ponds, leachlines, dry 

wells, other injection wells, landfills, etc.). 

Each discharge location should be assigned a numeric 

identifier starting with 001 and proceeding 

consecutively. If the facility is known by a 

descriptive name include it as well. These 

identifiers will be used again in characterizing of 

discharge (see item 4, this section) and can be in 

the permit for monitoring requirements. 

topography 

Any other pertinent information 

3. Facility Design Plans 

Attach two copies of design drawings showing proposed or 

as-built construction details of pollution control 

systems. Engineered drawings are preferable, but all 

design plans should be either drawn to scale or indicate 

dimensions and should be accurate and legible. The 

design drawings should give both plan and cross-sectional 

views of elements of the system. For instance, a surface 

impoundment should have liner, subgrade, side slopes, 

anchor devices for liner, leachate coilection system and 

dimensions detailed. 
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approval by the Department. The map .hould clearly 

indicate all of the following: 

the facility site boundary 

an area of at least 3 miles around the boundary 

location of all wells within 1/2 mile of the facility 

boundary 

land ownership or use of properties adjacent to the 

site 

2. site Plan 

In addition to the location map, two copies of a site 

plan must be submitted. The site plan should be drawn to 

an appropriate scale to show necessary details and should 

include: 

property lines 

buildings and structures 

locations of ·water wells, boring or sampling points 

30 



located, or a person under contract specifically to conduct 

the day to day business of the facility. A direct employee of 

the owner . probably would not be considered a separate 

operator. 

1. Operator Name 

2. Operator Address 

3. Telephone Number 

E. EXISTING ENVIRONMENTAL PERMITS 

List the numbers and the entity of issue of any other existing 

environmental permits that have been issued to the applicant. 

Some of the standard permits we commonly deal with are listed. 

Space is provided for other permits not mentioned. Please 

describe them. 

F. REQUIRED ATTACHMENTS 

1. Location Map 

All permit applications must include two copies of a 

location map, preferably on a 7.5 minute U.S.G.S. 

topographic map or 15 minute map where the 7.5 minute map 

in unavailable. Other maps may be used, but require 

29 



3. Telephone Number of OWner 

Give the telephone number of the facility owner. 

4. Land Owner 

Give the name of the person, agency or company which owns 

the land on which the facility is located if different 

than the facility owner. 

5. Land Owner Address 

Give the Steet, city, state and Zip Code of the land 

owner if different from that of the facility owner. 

D. OPERATOR INFORMATION 

This section pertains to the entity responsible for managing 

the facility operation, not necessarily individual persons. 

If the operator is a different person than the owner of the 

facility, provide the information requested in items 1 through 

3. Examples of separate owner and operator are a lessee of 

the land or buildings on which the facility is 

28 
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2. Applicant Mailing Address 

Give address where correspondence concerning the 

application may be directed to the applicant. Include 

. street name, city, state and Zip Code. If you wish this 

correspondence to be sent directly to your consultant or 

engineer include that address as well. 

3. Telephone Number of Applicant 

Please be sure to include Area Code. Telephone number of 

the engineer or consultant firm may also be included in 

this section. 

c. OWNER INFORMATION 

1. Name of Owner 

If different from the applicant, provide the name of the 

owner of the facility. There is no need to complete this 

part if the persons are the same. 

2. OWner Mailing Address 

Give the street, City, State, Zip Code where the owner 

may be contacted. 
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7. Facility Contact Person 

Provide the name of a person at the facility who can be 

contacted about facility operations. This would be the 

person the Department would call if we were arranging a 

site visit. 

8. Telephone Number 

Give the phone number where the contact person may be 

reached during normal business hours. 

9. Nature of Business 

Provide a brief description of the activity conducted at 

the facility. 

B. APPLICANT INFORMATION 

1. Name of Applicant 

Who is applying for this permi t? 

corporation, state that name. 

26 
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5. County 

In which county or counties is the facility located? 

6. Facility Location 

a) Township, range, section, and quarters. 

Locate the facility by the township and range 

coordinate system. If possible, break the section 

location down to three (3) quarter section 

divisions (1/4, 1/4, 1/4). This will be a 10 acre 

parcel. This location can be determined from 

U.S.G.S. topographic maps. Refer to Fiqure 2 for 

an explanation of this system. This information 

may also be obtained from County Recorder or 

Assessor's Offices. 

b) Latitude and Longitude. Give the latitude and 

longitude Of the approximate center of the property 

on which the facility is located. (See Appendix B 

for description of how to determine latitude and 

lonqitude.) 

25 
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Beginning operations for the Department's purposes 

means when do you expect to begin discharging from 

the facility? 

b) Expected life of the facility. 

Describe in specific terms if possible, you may use 

more general terms if the facility bas a finite 

lifetime, an ore deposit, as opposed to a 

municipality's wastewater treatment plant which is 

boped to serve the community in perpetuity. 

3. Mailing Address of Facility 

To what address would the Department write if sending 

correspondence about the facility? Give the street or 

Post Office Box, city, state and Zip Code on lines 

provided. 

4. Facility Address 

If different from the mailing address, include a street 

address, route number or other specific identifier, and 

the City, state and Zip Code for the actual location of 

the facility. 
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III. INFORMATION REOUIREMENTS FOR A PERMIT APPLICATION 

This chapter is intended to aid the applicant in providing the 

mandatory information required in a permit application (A.A.C. R18-

108.A , B). By following these instructions, the information 

should be presented in a format most useful to the Department. 

This should facilitate a more speedy review of your application. 

The instructions are numbered and organized to refer to the 

specific item on the application form. 

A. FACILITY DATA 

1. Name of Facility 

This should be the name of the business, project or 

operation~ It should be a unique name; that is, if the 

company owns or operates multiple facilities in other 

locations, you may want to incorporate a reference to 

location in the name. It should be the name by which the 

operation is commonly known. If the facility was known 

by any previous names, please include also. 

2. Duration of Facility Operation 

a) Date facility began (or is expected to begin) . 

operations. 

23 



Land use - zoning 

approval 

Engineering/construction 

Approval 

Dam Safety , Stability 

22 

county/City 

county 

Department of water 

Resources 

l 



Dredge , Fill 404 Permit 

VIC Regulations (In­

situ leach) 

UMTRA , other Programs 

UHTRA , other Programs 

Air Emmission Permit 

Solid Waste Disposal/ 

Operational Plan Approval 

Well Construction Program 

Permit 

Poor Water Quality 

Withdrawal Permit 

If on or near State lands 

Approval to Proceed 

Registration/Safety 

21 

Corps of Engineers 

EPA 

EPA 

N.R.C. 

DEQ - Air Quality 

DEQ-Solid Waste 

Department of Water 

Resources 

Department of Water 

Resourses 

State Lands 

State Historic Pre­

servation Office 

State Mine Inspector 

-. ., 
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Air Pollution control 

(e.g. incinerators, air 

strippers or dust control) 

Flood Control 

Construction Permits 

Well Construction 

404 Permit 

Reclamation Plan 

Operation , Reclamation 

Plan 

Hazardous Waste Permit 

Air Quality Permit 

20 

ADEQ/County Health 

Department 

Local Flood control 

District 

ADEQ/County Health 

Dept. and local 

building authority 

. Department of Water 

Resources 

u.s. Army Corps of 

Engineers 

BLM 

Forest Service 

EPA-RCRA 

EPA-Air 



TABLI 2 

other Permits and Approvals Which May Be Requi~ed 

in Addition to The Aquifer Protection Permit 

Permit or Regulation 

Solid Waste Disposal 

Zoning Approval 

WQARF (closed facilities 

before January 1, 1986) 

Permit for Reuse of Re­

claimed wastewater 

NPOES(Oischarge to 

navigable waters) 

Sludge Handling and 

Disposal 

19 

Agency 

DEQ (Solid waste 

Unit) 

Local City or 

county 

OEQ (Remedial 

Action Unit) 

ADEQ 

Application is made 

at ADEQ EPA is 

issuing authority 

ADEQ and/or EPA 

" ., 
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minor. A major modification consti~utes substantial changes 

in an issued permit for reasons outlined in the regulations • . 

(A.A.C. R18-9-121.C.) and requires submission of a fee (A.A.C. 

R18-9-123.D.). Minor modifications are changes which do not 

affect the scope or intent of the permit, and do not require 

the publishing of a public notice (A.A.C. R18-9-121.D.). 

All other permit actions must go through the public 

participation process described in steps 8 through 11 of the 

permit process (Sec. II.A.). 

When a facility is sold to a new owner, a permit is 

transferrable if the Director determines the new owner is able 

to comply with the statutes and regulations 

(A.A.C. R18-9-12l.E.). 

C. OTHER PERMITS AND REGULATIONS 

Other approvals and permits may be required by Federal, State 

or Local governments. A list of possible permits that may be 

required for various facility types is included in Table 2. 

This is not an exhaustive list; additional permits may be 

necessary. It is the permittee's responsibility to obtain and 

comply with all applicable laws and regulations. 

18 



11. Any person may appeal a permit action if that person is 

or may be adversely affected by the action. Appeals are 

made to the Water Quality Appeals Board in accordance 

with A.R.S. 49-323. 

B. PERMIT ACTIONS 

The flow chart of Figure 1, just discussed, describes the 

basic process of permit issuance. As was mentioned, the 

process may culminate in permit denial. The regulations 

provide for denial in the cases where the applicant has failed 

or refused to correct deficiencies in the application, 

provided false or misleading information or has failed to 

demonstrate that the operation of the facility will comply 

with the requirements of the statutes and regulations. In the 

last case, the applicant will have an opportunity to correct 

an application before the decision to deny is necessary. The 

statute also provides that the Director may deny a permit if 

he determines the applicant incapable of fully carrying out 

the terms and . conditions of the permit based on the 

applicant's past performance or technical and financial 

competence to comply with the terms and conditions. 

Other permit actions the Director may take include modifying, 

transferring, suspending and revoking. There are two types of 

modifications that can be performed on permits, major and 

17 



8. The public notice of ADEQ'. intent to issue (or deny) a 

permit is published in a newspaper with distribution in 

the area where the facility is located. The Department 

accepts written comment from the public concerning the 

draft permit for a period of 30 days following 

publication. During this period any person may request 

a public hearing be held. 

9. The Department will conduct a public hearing in a city 

near the location of the facility to solicit further 

public comment on the draft permi t if the Director 

determines that significant public interest exists, or 

that significant issues or information have been brought 

to our attention which were not previously considered in 

the permitting process. 

10. Weighing information contained in the permit application 

and obtained from either the general public comment 

period or the public hearing, the Director will make his 

final decision to issue or deny an Aquifer Protection 

Permit. An applicant will have had previous opportunity 

(in steps 5 , 6) to correct any situation which would 

lead to denial of the application. However, the Director 

has authority for denial of permit applications for good 

cause. 

16 
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6. Once it has been determined that the application is 

complete, the Department begins its technical review of 

the sUbmittal. The project officer may refer various 

portions of the application to appropriate units within 

the department for this technical review. staff 

evaluates the technical merits of the data to see if they 

support the conclusions. staff reviews the adequacy of 

the demonstrations of BADCT and compliance with Aquifer 

water Quality standards at the applicable point(s) of 

compliance (see Chapter III. E. 6.). If there are problems 

with the presentation or substance of the information, 

the applicant will be informed and have an opportunity to 

rectify the situation. Whenever additional information 

is requested the 90-day ADEQ review timeframe is halted 

and resumes upon receipt of the information. If the 

requirements of the statutes and regulations have been 

met, the applicant will be notified of our preliminary 

decision to issue a permit. 

7. At this stage the project officer will begin drafting the 

permit, setting the appropriate conditions such as 

discharge limitations, groundwater monitoring limits, 

alert levels, reporting requirements or compliance 

schedules. The public notice and other supporting 

documents are also prepared at this time. 

15 
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other Discharging Facilities •••••••••••••••••••••••• 

Perlli t Transfer .............•.................•..... 

Permit Modification that 

constitutes a major 

modification as described 

in A.R.S. 49-201.18 ••••••••••••••.••••••••••••• 

Permit Modification that is 

described as a minor modification 

$1,800 

$ 200 

Same as for 

original 

permit in 

application 

according 

to type of 

facility 

under R1B-9'-121.D.............................. 0 

Permit modification that is 

neither a major modification 

nor a minor modification ••••••••••••••••••••••• 

14 

$ 200 



Recharge and Underground storage and 

Recovery Using Effluent •••••••••••••••••••••••• 

Solid Waste Disposal Facility (Landfills) ••••••••••• 

construction Debris Landfills ••••••••••••••••••••••• 

Hines 

Surface Impoundments ••••••••••••••••••••••••••• 

Tailin.gs piles or Ponds .••••••••••••••••••••••. 

Base Metal Leaching Operations Including 

Collection and Process Ponds ...•••••••••••• 

Cyanide Leaching Including Collection 

and Process Ponds ..••..•••••••••••••••••••• 

In-Situ Leaching .........................•..... 

Discharge to Water of U.s •••••••••••••••••••••• 

Dry Wells ........•••................................ 

Industrial Wastewater Discharges 

Surface Impoundment •••••••••••••• ~ ••••••••••••• 

Discharge to Water of U.S •••••••••••••••••••••• 

Subsurface Discharge ••••• · •••••••••••••••••••••• 

13 

$2,800 

$2,200 

$1,200 

$1,800 

$2,200 

$2,300 

$1,500 

$3,400 

$1,900 

$ 900 

$2,200 

$1,700 

$1,900 
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FEE SCHEPULE 

Each application for an individual Aquifer Protection Permit must 

be accompanied by a non-refundable fee. Make checks payable to the 

state of Arizona. 

categories ~ 

(In U.S. Oollars) 

On-Site Sewage Disposal Systems 

(less than 20,000 qpd) •••••.•••••••••••••••••••• 

wastewater Treatment Plants Where 

Influent is Predominantly Sewage 

Surface Impoundment •••••••••••••••••••••••••••• 

Discharge to water of the U.S •••••••••••••••••• 

Subsurface Discharge ••••••••••••••••••••••••••• 

Recharge and Underground Storage and 

Recovery without Effluent •••••••••••••••••••••• 

12 

$1,200 

$1,400 

$1,600 

$1,400 

$2,200 



along with the appropriate fee. The fees list can be 

found in Table 1. 

5. When the Department receives an application, it is 

assigned to a project officer in the Department's water 

Permits unit. This person will be your contact for all 

questions concerning your project. The first thing a 

project officer does is check the application for 

completeness. In other words, are all the required parts 

included? If not, the applicant is notified of the 

deficiencies and requested to correct them. There is no 

specific response time for new facilities, but an 

existing facility will be requested to submit this 

information according to a schedule agreed on by the 

applicant and DEQ. 

11 
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three will also be used to collect water quality data, 

and "the proposal would include well construction designs 

for this purpose. The Department will respond by 

approving the usefulness of the existing well locations 

and the proposed locations along with the designs, or 

make comments or suggestions to modify the proposed task. 

Other aspects of developing the permit application may be 

addressed in the proposal. 

3. After approval of the proposal or other direction given 

to the applicant by the Department, the applicant will 

conduct a hydrologic study if it is required. 

Determining the scope of the study is a good reason for 

having a pre-application meeting.· The format for 

collecting and reporting data for the hydrologic study is 

discussed later in this manual. (See Chapter IV). 

4. Once all the information for the permit application has 

been gathered, it must be compiled in a format easily 

reviewed by ADEQ so that the processing of the permit is 

as efficient as possible. The Department has prepared a 

form which accompanies this manual to assist an applicant 

in presenting the information in a uniform manner. 

Chapters III , IV discuss how to organize application 

information as well. At this time, the application 

should be submitted to the water Permits Unit of ADEQ 

10 
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It should be noted that AOEQ will be glad to meet with a 
prospecti ve applicant in more preliminary stages of 
project development, but these meetings ahould not be 
considered as a formal pre-application conference. 

The degree of quidance the Department will be able to 
provide is dependent upon the extent the applicant has 
finalized his/her plans and the amount of information 
that can be supplied at the -meeting. Please be aware the 
Department can not commit to absolute decisions at a pre­
application meeting, but will provide quidance in terms 
of the BADCT proposal, level of detail for any necessary 
hydrologic studies, and the scope of , any water quality 
sampling. 

2. Following the pre-application meeting, an applicant has 
the option of submitting a proposal for a permit 
application. The proposal should outline how the 
applicant will meet the informational requirements for a 
permit based on issues identified in the pre-application 
meeting. For example, a proposal might explain that an 
applicant will generate a water table elevation map in 
the area of the facility by measuring water levels in 
five known existing wells, and propose to drill three 
other wells at specific locations on site. These last 

9 
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ADEQ AQUIFER PROTECTION PERMIT PROCESS 

PRE-APPUCATION MEETING· 

APPUCATION PROPOSA~ ~(--

HYDROLOGIC STUDY 

PERMIT APPLICATION SUBMITIED 

madequate 

YiWn 15 
day. 01 
public ~ 
comment 
period clowre 

1 days 
from 
heariDa 
date 

CLOSE OF' 
--7 HEARING --7 

RECORD 

( 

( 

( 

( 

( 

( 

8 

30 day reneW and 
comment period 

30 day alloYUlce lor 
completenell 
determination 

80 day reney period 
(from dale of complete 
lubmUtal) and noU!1caUoD 
01 Int.ent to deDY or dralt 
permit 

up to 30 day period in 
which ADEQ writes 
Dralt Permit 

, 
30 day pubUc couunent 

'5 da,.. from pubUc DoUce 
date 

eo day. from pubUc DoUce 
date or 45 day. Irom close 
of he~riD& record . 
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Arizona Department of Environmental Quality 

AQUIFER PROTECTION PERMIT APPLICATION 
===================================== 

(see guidance document for details) 

A. FACILITY DATA 

1. NAME OF FACILITY (List previous names, if any) 

2. a) DATE FACILITY BEGAN (or is expected to begin) 
OPERATIONS 

b) EXPECTED LIFE OF THE FACILITY 

3. MAILING ADDRESS OF FACILITY 

4. FACILITY ADDRESS 

--
5. COUNTY 

6. FACILITY LOCATION 

a) Township Range section (s) Quarte'rs 

b ) Latitude 

. 1 /4, 1 /4, 1 / 4 
-1/4 ,-1/4,-1/ 4 - - --

Longitude ____________ __ 

(AD£~-~8ter Pe r~its Uni t form APP 1 - Revised 10/17/90) 

. ~ . 
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AQUIFER PROTECTION PERMIT APPLICATION - PAGE 2 

7. FACILITY CONTACT PERSON -----------------------
8. TELEPHONE NUMBER ____________________________ __ 

9. NATURE OF BUSINESS (FACILITY) 

B. APPLICANT INFORMATION 

1. NAME OF APPLICANT 

2. APPLICANT MAILING ADDRESS 

CONSULTANT MAILING ADDRESS (OPTIONAL) 

3. TELEPHONE NUMBER OF APPLICANT 

(ADEQ-Yater Permits Unit Form APP 1 - Revised 10/17/90) 



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 3 

C. OWNER INFORMATION 

1. NAME OF OWNER 

2. OWNER MAILING ADDRESS 

3. TELEPHONE NUMBER OF OWNER 

4 . LAND OWNER 

5 . LAND OWNER ADDRESS ' 

D. OPERATOR INFORMATION 

1. OPERATOR NAME 

2. OPERATOR ADDRESS 

3. OPERATOR TELEPHONE NUMBER 

(AOEQ-~ater Permits Unit Form APP 1 - Revised 10/17/90) 



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 4 

E. EXISTING ENVIRONMENTAL PERMITS 

1. NPDES PERMITS & NUMBERS 

2. REUSE PERMITS & NUMBERS 

3. RCRA PERMITS & NUMBERS 

4. AIR QUALITY PERMITS & NUMBERS 

5. SOLID WASTE PERMITS & NUMBERS 

(ADEQ·~ater Permits Unit Form APP 1 . Revised 10/17/90) 



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 5 

G. REQUIRED ATTACHMENTS 

Please indicate in the spaces provided that the appropriate 
attachments or information have been included. 

1. LOCATION MAP 

Have you attached 2 copies of the appropriate map? ---
Is all the following information indicated on the map? 

___ The facility site boundary? 

An area of at least 3 miles around the boundary? ---

---Location of all wells within 1/2 mile of the 
boundary? 

Land ownership or use of properties adjacent to the 
---site? 

___ Have you included well construction details and well 
uses? 

2. SITE PLAN - TWO COPIES 

---Have you included the site plan? 

Is all the following indicated on the plan? 

---Property lines? 

---Buildings and structures? 

Locations of water wells, borings or sarnling points? ---

---Locations of discharge sites? 

___ Topography? 

---Proposed Point of Compliance? 

3. FACILITY DESIGN PLANS - TWO COPIES: PROPOSED AND/OR 
"AS BUILT" 

Have you included the design drawings? ---

(ADEQ-~8ter Permits Unit Form APP 1 - Revised 10/17/90) 



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 6 

4. CHARACTERIZATION OF DISCHARGE 

Summarize past (or anticipated) discharge practices: 

a) Have you attached analytical reports or projected 
data describing the chemical, biological and physical 
properties of the discharge described above? 

b) List the rates at which a discharge has or will occur. 

What is the duration and frequency of the discharge? 

c) List the location of each discharging facility. 

Descriptive 
Name Latitude 

(ADEQ·~ater Permits Unit Form APP 1 • Revised 10/17/90) 

Longitude 



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 7 

5. DEMONSTRATION OF BADCT 

Indicate that you have attached a descripti9n of 
--~-pollutant control methodologies for the facility and a 
discussion of why they meet the BADCT requirement. You 
may use this page if convenient. 

(AOEQ-Water Permits Unit Form APP 1 - Revised 10/17/90) 
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AQUIFER PROTECTION PERMIT APPLICATION - PAGE 8 

6. DEMONSTRATION OF COMPLIANCE WITH STANDARDS. 

_____ Have you indicated a proposed Point of Compliance 
on the appropriate site plan or map? 

Is the proposed Point of Compliance for: 

Hazardous substances? ----
Non-hazardous substances? ----

Provide justification for selecting the proposed Point 
of Compliance. 

(AOEQ-~ater Permits Unit Form APP 1 - Revised 10/17/90) 



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 9 

7. DEMONSTRATION OF TECHNICAL CAPABILITY 

a. Who is responsible for the design of the facility? 

Provide the basis for the party's capability: 

b. Who is responsible for the construction of the 
facility or its components? 

Provide the basis for the party's capability: 

c. Who is responsible for the operation of the 
facility? 

Provide the basis for the party's capability: 

· (AOEQ·~ater Permits Unit Form APP 1 . Revised 10/17/90) 



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 10 

. 8. DEMONSTRATION OF FINANCIAL CAPABILITY 

Please indicate in the spaces provided that the 
appropriate attachments or information have been 
included. Please submit financial information in a form 
that will easily allow ADEQ to keep such information 
confidential. 

a) Have you included estimates for the total costs of 
each of the following aspects of the facility? 

---Construction; 

___ Operation; 

---Closure; 

---Post-closure care; 

b) Have you attached the required statement from 
the applicant's chief financial officer that the 
applicant is financially capable of meeting the 
costs estimated in sub-section a) above? 

c) If the applicant is not a governmental entity, have 
you included one of the following? 

---The most recent 10K form of the applicant; 

A report containing all of the following: ---
__ Applicant's organizational structure 

__ Description of applicant's business 

Applicant's net worth, describing major 
---assets and liabilities 

Description of judgments exceeding 
---$100,000.00 against applicant during five 

years prior to making this application 

Description of bankruptcy or insolvency 
---proceedings by applicant during five years 

prior to making this application 

Names & dates of birth of executive officers 
---(If applicant is a corporation); 

---Evidence of a bond, insurance, or trust fund. 

(ADEQ-~ater Permits Unit Form APP 1 - Revised 10/17/90) 



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 11 

9. ENFORCEMENT ACTIONS 

Provide a brief description of any action for the 
enforcement of any federal or state law, rule or 
regulation, or any county, city or local government 
ordinace relating to the protection of the environment, 
instituted against the applicant during the five years 
prior to making this application. 

10. ZONING 

Indicate that you have included evidence that the 
---facility complies with applicable municipal or 

county zoning ordinances and regulations. 

(ADEQ-~ater Permits Unit form APP 1 - Revised 10/17/90) 
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AQUIFER PROTECTION PERMIT APPLICATION - PAGE 12 

H. CERTIFICATION 

I certify under penalty of law that I have personally 
examined and am familiar with the information submitted 
in this application and all attachments and that based 
on my inquiry of those persons immediately responsible 
for obtaining the information · contained in the 
application, I believe that the information is true, 
accurate and complete. I am aware that there are 
significant penalties for submitting false information, 
including the possibility of fine and imprisonment. 

NAME AND OFFICIAL TITLE 

SIGNATURE 

DATE SIGNED 

(AOEQ-Water Permits Unit Form APP 1 - Revised 10/17/90) 
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We recommend that two copies of the application be submitted . 
to expedite review within Plan Review & Permits Section . 



APP COMPLETENESS REVIEW CHECKLIST 
AAC R18-9-107.E 

FacHity Narr'~: . _ _ ______________ _ lnv. No. 

Date Application Received: I I Date of Completion Review: _1_1_ 

C "'':T)' ' ietion Review By: 

PART I - REQUIRED INFORMATION 

[ ] N!:lme and mailing address of the applicant (RlS-9-lOS.A.l) 
[] t ;?.me and mailing address of the owner (RlS-9-lOS.A.2) 
[] Name and mailing address of the operator (RlS-9-lOS.A.3) 
[ ] Legal description of facility location (RlS-9-lOS.A.4) 
[] Expected operational life of facility (RlS-9-10S.A.5) 
r] Other Federal and state environmental permits issued to applicant (RlS-9-10S.A.6) 
[ ] Two copies of location map (RlS-9-lOS.B.l) 
[ ~ Two copies of facility site plan (RlS-9-lOS.B.2) 
[ ] Two copies of facility design plans (RlS-9-lOS.B.3) 

Charact~rization of Discharge (RlS-9-lOS.B.4) 
[] Chemical, biological, and physical characteristics (RlS-9-10S.B.4.a) 
[] Rates, volumes, and frequencies of discharge (RlS-9-lOS.B.4.b) 
[ ] Location of the discharge (RlS-9-lOS.B.4.c) 

[) Description of BADCT to be employed (RlS-9-lOS.B.5) 
[ ] Demonstration of compliance with standards(RlS-9-lOS.B.6) 
( ] Demonstration of technical capability (RlS-9-lOS.B. 7) 

Demonstration of financial capability (RlS-9-lOS.B.S) 
[] Estimate of total cost of constructing, operation, closing, and assuring post­

closure care (RlS-9-lOS.B.S.a) 
[] Statement by chief financial officer that applicant is fmancial capable (RlS-9-

lOS.B.S.b) 
[] If not political subdivision, support of fmancial capability (RlS-9-lOS.B.S.c) 

[ ] Brief description of any enforcement actions during past 5 years (RlS-9-10S.B.9) 
[ ] Evidence of compliance with zoning ordinances and regulations (RlS-9-lOS.B.1O) 
[ ] Certification (RlS-9-lOS.D) 

1 



I PP COMPLETENESS REVIEW CHECKLIST (cont.) 
AAC R18-9-107.E 

PART IT - DISCRETIONARY INFORMATION 

Hydrogeolof'~C Study (RlS-9-lOS.C.l) 
[] Surface and subsurface geology (RlS-9-lOS.C.1.a) 
[] Location of any perennial or ephemeral surface water bodies (RlS-9-lOS.C.1.b) 
[ ] Characteristics of aquifer and geologic units (RlS-9-1 OS. C .1. c) 
[] Rates, volumes, and directions of surface and ground water flow (RlS-9-

lOS.C.1.d) 
[ ] Location of loo-year floodplain and assessment (RlS-9-lOS.C.1.e) 
[] Existing aquifer water quality underlying site (RlS-9-lOS.C.1.f) 
[] Extent and degree of known soil contamination (RlS-9-lOS. C.1. g) 
[] Assessment of potential of discharge to cause leaching of pollutants from 

surface soils and vadose zone (RlS-9-lOS.C.1.h) 
[] Anticipated changes to water quality due to discharge (RlS-9-10S.C.1.i) 
[] Description of expected changes in elevation and flow directions groundwater 

(RlS-9-lOS.C.1.j) 
[] Map of facility's DIA(RlS-9-lOS.C.1.k) 
[] Criteria and methodologies used to determine DIA (RlS-9-lOS.C.l.l) 

[ ] Proposal for setting Alert Levels (RlS-9-110) 
[] Proposal for discharge limitations (RlS-9-111) 
[] Proposal for monitoring requirements (RlS-9-112) 
[] Contingency plans for alert level exceedances (RlS-9-114) 
[ ] Contingency plans for discharge limit exceedance (RlS-9-114) 
[ ] Contingency plans for A WQS violations (RlS-9-114) 
[] ::-~oposal for compliance schedule (RlS-9-115) 
(] Temporary cessation plans (RlS-9-116) 
[ ] Closure and post-closure plans (RlS-9-116) 

t:omments: -------------------------------------------------------
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from the Secretary of Stlte. 
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CHAPTER 9. 
ARTICLE 1. 

AQUifER PROTECTION PERMITS 

R18-9-101. Definitions 

In addition to the definitions prescribed in A.R.S. 49-101 
and 49-201, the terms of this Article shall have the following 
meanings: 

1. "Alert level" _ans a nuneric value, expressing either 
a concentration of a pollutant or a physical or chemical property 
of a pollutant, which I. established In an individual Aquifer 
Protection Permit and which serves as an early warning indicating 
a potential violation of either an Aquifer ~ater Quality Standard 
at the applicable point of compliance, or any permit condition. 

2. "Aquifer Protection Permit" means an individual or 
general permit Issued pursuant to A.R.S. 49-203 and 49-241 
through 251, and this Article. 

3. "Aquifer \later Quall ty Standard" means a standard 
established pursuant to A.R.S. 49-221 and 49-223_ 

4. "BADeY" !lleans the best available demonstrated control 
technology, processes, operating methods, or other alternatives to 
achieve the greatest degree of discharge reduction determined for 
a facility by the Director pursuant to A.R.S. 49-243.B and O. 

5. "OlScharge density" means the volune of effluent 
discharged per unit of time, per unit area of land available to 
assimilate the discharge. This shall be expressed In gallons per 
day per acre or in pounds of nitrogen per day per acre. 

6. "Drywell" has the !lleaning ascribed to it In A.R.S. 49-
331.3. 

7. "GrOUldwater Quall ty Protect ion Permi t" means a permi t 
issued by the Arizona Department of Health Services or the 
Department pursuant to R9-20-208 prior to the effective date ot 
this Article. 

8_ "Inert ~terial" !lleans that which is insoluble in water 
and will not decompose or leach substances to water, such as broken 
concrete, brick, rock, gravel, sand, and uncontaminated solls_ 

9. "Injection well" means a well which receives a discharge 
through pressure injection or gravity flow. 

10. "Notice of Ollposal (Noo)" !lleans a docunent slbnitted 
pursuant to R9-20-205.A. prior to the effective date of this 
Article. 

11. "Recharge project" has the meaning ascribed to it in 
A.R.S. 45-651.5. 

12. "Sewage" !lleans wastes from toilets, baths sinks, 
lavatories, laundries, and other plumbing fixtures In residences, 
institutions, public and business buildings, IIIOblle homes, 
watercraft, and other places of human habitation, employment, or 
recreation. 

13. "Sewage disposal system" means a system for sewage 
collection, treatment, and dIscharge by surface or underground 
methods. 

14. "surface illOOUlCinent" lIleans a pit, pond or lagoon, having 
a surface dimension that is equal to or greater than its depth, 
which is used for the storage, holding, settling, treatment or 
discharge of liquid pollutants or pollutants containing free 
liquids. 

15. "Temporary cessation" means any cessation of operation 
of a facility for a period of greater than 60 days but which is not 
intended to be permanent. 

16. "undergrOUld storage and recovery project" has the 
meaning ascribed to it In A.R.S. 45-802.6. 

R18-9-102_ facilities to which the Article does not apply 

This Article shall not apply to any of the following: 

:5 
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A. Drywells which are used solely to receive storm runoff, 
e~cept those that drain areas in which hazardous substances, are 
used, stored, loaded, or treated. 

B. The application of nitrogen fertilizers. 
C. Animal feeding operations. 
D. Activities conducted pursuant to a remedial action order 

issued or a plan approved pursuant to A.R.S. 49-281 through 49-
287, and R18-7-101 through R18-7-110. 

E. Any use of pesticides directly In the commercial 
production of plants and animals which Is subject to the Federal 
Insecticide, Fungicide and Rodenticide Act, (P.L. 92-516; 86 Stat. 
975; 7 United States Code sections 135 et. seq., as amended), or 
A.R.S. 49-301 through 49-309 and the rule. adopted thereunder, 
or Title 3( Chapter Z, Article 6 of the Arizona Revised Statutes 
and the ru es adopted thereunder. 

R18-9-103. Transition of groundwater quality protection permit 
program to aquifer protection permit program 

A. Subject to the other provisions of this section, a 
Groundwater Quality Protection Permit issued pursuant to R9-Z0-201 
through 226 before the effective date of this Article Is continued 
according to the terms of the permit. 

B. An owner or operator of a facility for which a Groundwa-
ter Quality Protection Permit has been Issued shall be deemed to 
be in compliance with this Artlcla and Title 49, Chapter 2, Article 
3, of the Arizona Revised Statutes If both of the following 
conditions are met: 

1. The owner or operator Is In compliance with the condi­
tions of the Groundwater Quality Protection Permit. 

2_ The owner or operator Is not causing or contributing to 
the violation of any Aquifer \.later Quality Standard. 

C_ An owner or operator of a facility for which. notice 
of disposal as required by R9-20-205 has been filed sh.ll be deemed 
to be In compliance with this Article and Title 49, Chapter 2, 
Article 3 of the AriZona Revised Statutes If the owner or operator 
is not causing or contributing to the violation of any Aquifer 
~ater Quality Standard. 

O. An owner or operator of a facility which is in existence 
on the effective date of this Article which was exempted by R9-
20-202.B. before the effective date of this Article! and whIch Is 
neither exempted under A.R.S. 49-250.B. or R18-9-1u5, nor is 
issued a general per~lt under thl. Article shall be deemed to be 
in compliance with thin Artlcla and Title 49, Chapter 2, Article 
3 of the Arizona Revised Statutes If the person submits the 
information described In R1S-9·10S.A. and B.1. through 4. within 
90 days after the effective date of this Article. 

E_ Subsections B., C., and D. shall apply to a person until 
either of the following occurs: 

1. The owner or operator are Issued an Aquifer Protection 
Permi t. 

2. The owner or operator are denied an Aquifer Protection 
Permi t. 

F. The Department shall be notified by the transferor and 
the transferee of any change In the owner or operator of a facility 
subject to subsections B( C. or O. within 10 days after the change 
occurs. The notice shal include the name of the transferor owner 
or operator, the name of the transferee owner or operator, and the 
nome and location of the facility. 

G. The Department shall maintain a priority list indicating 
the order in which the facilities sublect to Subsections A., B., 
C., nnd D. shall be requested to submIt permit applications 
pursuant to R18-9-107. The list shall be available to the public 
upon request. The list shall be based upon the potential environ­
n~ntal risks to the aquifers of the state and upon the risks to 

Appendix I 
Average Daily Sewage Flow 

Type of Establishment 
(uni t bas i s.> 

Sewage Flow 
(gallons per unit per day) 

Airport (passenger) 
Apartments, multiple family (resident) 

1 bedroom, assume 2 residents, 
2 bedrooms, assume 3 residents, etc. 

Camp: Campground, overnight with flush toilets 
(camper) 
Campground, overnight with flush toilets 
and shower (camper) 
Construction (bed) 
Day with no meals served (camper) 
luxury (c~r) 
Resorts, day and night, with limited 
plumbing (c~r) 
Tourist with central bath and toilet 
facilities (person) 

Clubs:Country (resident member) 
Country (nonresident ~r) 

Cottages with seasonal occupancy (resident) 
DwellIngs: Boarding of rooming houses (resident) 

Additional kitchen requirements for 
nonresidents boarders 

Dwellings: Residential (resident) 
Factory (person) 
Hospl tal (bed) 
Hotll (room) 
Institutions other than hospitals (person) 
Laundries, self service (~chlne) 
Mobile Home: family (per resident) 

Retirement (resident) 
Hotel (room) 
off i ce (person) 
Picnic: ~ith bathhouses, showers' flush toilets 

(picnicku) 
~ith toilet facilities only (picnicker) 

Public Restrooms (toilet) 
Restaurant (seat) 

per meal served 
Schools: Boarding (pupil) 

Day with cafeteria, gymnasiums & showers 
(pupil ) 
Day with cafeteria, but no gymnasiums 
or showers (pupil) 
Day without cafeteria, gymnasiums or 
showers (pupi l) 

Service Station (bay) 
Shopping Center (square foot) 
Swimming pool (swimmer) 
Theaters: Drive-in (car space) 

Hovie (seat) 
Trailer Park: (also see mobile home) 

Travel with no sewer connection (space) 
Travel with sewer connection (space) 

4 
100 

25 

50 
50 
15 

100-150 

50 

35 
100 
25 

100 
100 

10 
100 
25 

250-400 
125 

~-125 
400 
100 

75 
125 

2S 

20 
10 

200 
30 

100 
100 

25 

20 

15 
1000 

1 
10 
5 
5 

125 
175 

Organic loading. Base All Organic Loadings on 200 mgll BOOS and 210 
mgll SS. 
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landfill unless the liner can be reused at another test location 
without a reduction in integrity. 

5. The test site is restored to its natural grade. 
D. A General Permit is issued for facilities which, for 

purposes of water quality sampling, hydrologic parameter testing, 
well development or redevelopn~nt, receive water, drilling fluids 
or drill cuttings from a well, if the discharge is to the same 
aquifer in approximately the same location from which the water 
supply was withdrawn ori~inally. 

E. A General PermIt is ISsued for injection wells, surface 
impoundments, and leach lines receiving discharge from only filter 
backwash from potable water treatment systems, condensate from 
refrigeration units, overflows from evaporative coolers, heat 
exchange system return water, or swimming pool filter backwash, 
where the discharge is less than 1,000 gallons per day. 

F. A General Permit is issued for lined evapotranspiration 
beds receiving sewage which are Issued an Approval to Construct 
pursuant to R18-9-804 and 80S, and which are inspected and leak 
tested by the Department or its designated representative during 
construction. 

G. A General Permit is issued for disposal of material that 
contains only uncontaminated soil, cement, bricks, or other similar 
inert material. 

H. A General Permit is issued to facilities used for 
transportation of water for beneficial use, or pumped from the 
groundwater, which contain effluent from any wastewater treatment 
facility if all of the conditions are met: 

1. The effluent is added for the purpose of delivery to a 
reuse, recharge, or underground storage and recovery facility ~hat 
has a permit_ 

2. The transportation facility is concrete·lined. 
3. The effluent does not exceed any Aquifer Water Quality 

St~ndard, except those standards for turbidity and bacteria_ 
4_ The volumes and rates of effluent added do not exceed 

that necessary to meet the requirements of the permitted reuse, 
recharge, or underground storawe and recovery facility. 

I. A general permit is Issued for surface impoundments which 
meet all of the following conditions: 

1. The surface impoundments receive only filter backwash 
from potable water treatment systems_ 

2. The surface impoundments are constructed and operated 
pursuant to R18-4·231 and R18-4·265. 

3_ The surface impoundments are lined with a material having 
a permeability not greater than 1 x 10-6 cm/sec. 

R18-9·130. Violations; Enforcement 

Any person who owns or operates a facility contrary to the 
provisions of this Article, who violates the conditions specified 
in a permit issued pursuant to this Article, or who violates any 
Groundwater Protection Permit continued pursuant to R18·9·103.A., 
is subject to the enforcement actions prescribed in Title 49, 
Chapter 2, Article 4 of the Arizona Revised Statutes. 

public health posed by the facilities, as determined upon con­
sideration of the following: 

1. The general vulnerability of the aquifer in terms of 
depth to groundwater and productivitr of the aquifer. 

2. Existing aquifer water qua ity. 
3. The drinking water population potentially affected. 
4. The waste hazard potential of the facility. 
5. The existence of documented pollution problems at­

tributable to the facility. 
6. The status of the facility under R9-20-20l through R9-

20-226. 
H. A person who has an application for a Groundwater Quality 

Protection Permit pending on the effective date of this Section 
shall become subject to this Article and shall be issued an 
individual Aquifer Protection Permit if a permit is Issued. 

R18-9-104. Transition: Temporary cessation, closure, post-closure 

A. A person who has filed a notice of disposal as required 
by R9-20-20S shall notify the Director before any temporary 
cessation. The Director shall specify any measures to be taken by 
the person in order to prevent violations of Aquifer Water Quality 
Standards at the applicable point of compliance. 

B. A person who has filed a notice of disposal a5 required 
by R9·20·205 and who owns or operates a facility that Is required 
to obtain an Individual Aquifer Protection PermIt under Title 49, 
Chapter 2, Article 3 of the Arizona Revised Statutes and this 
Article shall submit an application for an Individual Aquifer 
Protection Permit If there is a cessation, for a period of at least 
three years, of the activity for which a facility or portion of a 
facility was designed and operated. 

C. A person who has filed a notice of disposal as required 
by R9-20-205 and who owns or operates a facility that is required 
to obtain an individual Aquifer Protection PermIt under Title 49, 
Chapter 2, Article 3 of the Arizona Revised Statutes and this 
Article shall notify the Director of the Intent to cease operations 
prior to ceasing, without intent to resume, an activity for which 
the facility or a portion of the facility was designed or operated. 

D. A person who has filed a notice of disposal as required 
by R9·20-205 who ceases, without Intending to resume, an activity 
for which a facility or portion of a facility was desi9ned and 
operated, or who Is deemed subject to the closure requIrements of 
this Section pursuant to Subsection B., and who owns or operates 
a facility that is required to obtain an individual Aquifer 
Protection Permit under Title 49, Chapter 2, Article 3 of the 
Arizona Revised Statutes and this Article shall submit to the 
Director an application for an Individual Aquifer Protection Permit 
within 90 days following the notification. 

R18-9-105. Class exemptions 

In addition to the classes or categories of facilities listed 
in A.R.S. 49·250.8., the following classes or categories of 
facilities are exempt from the permit requirements of this Article: 

1. Facilities which treat, store, or dispose of hazardous 
waste and which have been issued a permIt or which have interim 
status pursuant to the Resource Conservation and Recovery Act 
(P.L. ~4-580; 90 Stat. 2796; 42 United States Code sections 6901 
et. seq., as amended) or the rules adopted pursuant to A.R.S. 49-
922. 

2. Underground storage tanks which contain regulated 
substances as defined in A.R.S. 49-1001.8. 

3. Facilities for the disposal of solid waste, as defined 
in A.R.S. 49-701.12, which are located in unincorporated areas 
and which only receive solid waste from four or fewer households. 

5 
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RI8-9-106. Determination of applicability 

A. Any person who engages or who intends to engage in an 
operation or an activity which ~y result in a discharge which Is 
regulated under this Article may request on a form provided by the 
Department that the Department determine the applicability of 
A.R.S. 49-241 through 251 and this Article to the operatIon or 
activity. 

B. A person requestin? a determination of applicability 
shall provide the following Information: 

1. The name of the operation or activity. 
2. The location of the operation or activity. 
3. The names of the persons who are engaging or who propose 

to engage in the operation or activity. 
4. A description of the operation or activity. 
5. A description of the chemical composition and charac­

teristics of materials stored, handled, used or disposed of in the 
operation or actlvity_ 

6. Any other Information required by the Director to make 
the determination of applicability. 

C. ~ithln 45 days after receipt of a request for a deter­
mination of Ippliclbillty, the Depert~nt shall advise in writing 
the person making the request that the operation or Ictlvity is 
described by anyone of the followl"9: 

1. Is not subject to the requIrements of A.R.S. 49·241 
throu~h 251 and this Article because the operltion or facility does 
not dIscharge as described by A.R.S. 49-241. 

2. Is not subject to the requir~nts of A.R.S. 49-241 
through 251 and this Article because the operation or activity is 
eKempted by A.R.S. 49-250 or RI8-9-105. 

3. Is subject to the general permit requirements of A.R.S. 
49-241 through ~51 and this Article. 

4. Is subject to the Individual permit requirements of 
A_R_S. 49·241 through 251 and this Article. 

D. If, after issuing a determination under this Section, the 
Department cOrICludes that ita determination of applicability or the 
inf~rmation relied upon for a dete~lnation of applicability is 
inaccurate, the Department may modify or withdraw Its determination 
after written notice to the person who requested the determination 
of applicability. 

RI8-9-107. Individual permits: Application process 

A. Any person who owns or operates a facility that dischar­
ges shall obtain an Individual Aquifer Protection permit

l 
unless 

the facility Is subject to a general permit Issued by th a Article, 
or is e.empted by either A.R.S. 49-250.B. or RI8-9-105. A person 
who is required to obtain an Indlvldull Aquifer Protection Permit 
and who is not subject to RI8-9-103 A. and 8., C., or D. shall not 
dischlrge after the effective date of this Article without an 
individual Aquifer Protection Permit. 

B. A person who Is required to obtain en Individual Aquifer 
Protection Per_It shall submit a permit appllcetlon to the 
Department according to the following: 

1. For a new facility for which the owner or operator Is not 
subject to RI8-9-101 A. and 8., C' I or D., not later than 180 days 
before the date on which the facilIty Is expected to begin 
discharging_ 

2. for a new facility for which the owner or operator is 
subject to RI8-9-103 A. and B., C., or D., within 90 days after 
receipt of a written request from the Director. 

3. For en e.isting facility, within 90 days after receipt 
of a written request from the Director. 

C. In the case of a permit application to be submitted at 
the request of the Director, the Director may establish a permit 
application schedule upon the request of the applicant If the 

4. The annual application of cadmium shall not eKceed 0_5 
Kg/ha or 0.45 pounds per acre. 

5. The application of sludge shall not result in an 
application of nitrogen that exceeds the nitrogen requirement of 
the crop to be grown with that sludge application. 

6. The Ippllcltlon of the sludge shall not result in I 
hydrlullc loading rite thlt exceeds 27,000 gil Ions per acre per 
application. 

7. The slmpllng required to determine the application rites 
described in this Section shall be performed no more than one month 
prior to the application. 

f. The analyses required to determine the application rates 
described In this Section shall be perfor~ by llborltorles 
certified by the Stlte If such certification procedures eKist. 

G. Records relltlng to sludge application shall be kept and 
shall be available IS follows: 

1. Copies of any soil crop, sludge, or water ~itoring 
record shall be ~de available to the owner of the wastewater 
treatment facility from which the sludge was obtained and to the 
Department. 

Z. A record of the sludge application at each site shall be 
kept and submitted ~thly to the owner of the wastewlter treatment 
facility Ind made IVlllable to the Department. The record shall 
Include the dates of sludge application and weather conditions on 
those dates; the amounts, quality, and source of the sludge; the 
location within the site where the sludge was appliedj and the 
cumulative amounts of nutrients and heavy metals applIed to each 
field. 

H. The irrigation of the application site with fresh water 
shall not eKceed the consumptive use of the crop and evapotranspir­
ation needs. 

RI8-9-129. General permits: other facilities 

A. A General Permit Is issued for the discharge of wash 
water from sand and gravel operations, and placer mining opera­
tions, if only physical processes are employed and no hazardous 
substances, other than those naturally existing in the sand end 
grlvel or the placer meterial, hive been added or exposed during 
the processing or removal of the sand and gravel. 

B. A General Permit Is Issued for discharges from hydros­
tltic tests of drinking water distribution systems, end of other 
pipelines not previously used for the transmission of fluids, if 
all of the following conditions are met: 

1. The quality of the source water does not violate any 
Aquifer ~ater Quality Standard. 

2. The discharge is not to a ~ater of the United States, as 
defined In 40 CFR Part 122.2. 

3. The test site is restored to Its naturll grade. 
C. A General Per~lt is issued for discharges from hydros­

tltlc tests of pipelines previously used for transmission of 
fluids, other thin those previously used for drinking wlter 
distribution srstems, If III of the following conditions are ~t: 

1. All lquid discharged Is contained In an I~nt 
which is lined with flexible geomembrane material having • 
thickness of at least 10 mils. 

2. The liner material Is placed over I llyer, It least three 
inches in thickness, consisting of well-sorted sand or finer 
grlined materill, or over an underllner determined by the Director 
to provide equal or better protection. 

3. ~ithin 60 days after the end of the hydrostatic test, all 
test waters are evaporated or removed from the impoundment to a 
treatment works or landfill approved to accept such material. 
Other methods for removal of the test waters must have the prior 
written approval of the Director. 

4. The liner is removed and disposed of at an approved 
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Stat. 2767; 42 United States Code sections 9601 et. seq., as 
amended>, or any known location of a hazardous substance disposal. 

B. Pilot projects shall be limited to a duration of two 
years c~nencing with the first application or injection of water 
at the facility site. Upon written request, the Department may 
issue an extension of this time limit, not to exceed one year, if 
the water to be recharged or stored has not been available to 
conduct the project. 

C. Unless an extension described in Subsection B. has been 
granted, the applicant shall submit to the Department, a closure 
plan or a notice of intent to apply for an individual permit at 
least 30 days prior to the end of the time limit prescribed in 
Subsection B. A notice of intent to apply for an individual 
Aquifer Protection Permit shall include a schedule for the timely 
submittal of the permit application. 

R18 · 9· 128 . General permits : Agricultural application of 
wastewater sludge 

A. A General Pe rmit is issued for agricultural applications 
of wastewater sludge meeting all of the conditions described in 
this section. 

B. Any sludge stored at the application site for more than 
24 hours shall be stored in water-tight manner. 

C. The site at which the sludge is applied is subject to the 
following conditions: 

1. The sludge shall not be stored or applied closer than 250 
feet from any water well, other than a public or semi-public 
drinking water well, or closer than '(000 feet from any public or 
semi-public drinking water supply wel • 

2. The sludge shall not be applied to land with slopes 
greater than six percent. 

3. Application sites within the 100-year floodplain shall 
be approved by the local floodplain administrator. 

4. The sludge shall not be applied to land where the mean 
annual groundwater elevation is less than 40 feet below the land 
surface. 

D. 
1. 

porated. 
2. 

sludge. 

The sludge shall be applied as follows: 
All sludge shall be uniformly distributed and incor-

A new crop shall be grown with each application of 

3. The sludge shall not be applied to frozen or snow'covered 
ground or to saturated soils. 

E. The rate at which the sludge is applied is subject to all 
of the following: 

1. The sludge shall be applied at a rate not to exceed eight 
dry tons per acre. 

2. The sludge shall not be applied to soil with pH of less 
than 6.5 at the time of the sludge application. 

3. No more than lOX of the maximum allowable cumulative 
metal application shall be applied annually. The maximum allowable 
cumulative metal application varies with the cation exchange 
capacity (CEC) of the soil and shall be determined based on the 
following table: 

Hax. Allowable Cumulative Hetals Application (lbs/ac) 

eEC Less Than 5 to 15 Greater 
HETAl 5 than 15 

Lead 500 1000 2000 
Zinc 250 500 1000 
co~r 125 250 500 
Nic el 50 100 200 

applicant can show that more time is needed to gather and compile 
data as required by R18 -9-108. A permit application schedule 
established by the Director shall require the submission of 
information as expeditiously as Is practicable. If a permit 
application schedule provides that actions be taken during a period 
that exceeds 90 days after the ddte of receipt of a written request 
for the submission of an application, the schedule shall set forth 
interim requirements and the dates for their achievement. If the 
time necessary for completion of any interim requirements is more 
than six months and is not readily divisible into stages for 
completion, the schedule shall contain interim dates for submission 
of reports on progress toward completion of the Interim require­
ments and shall indicate a projected completion date. Ulthin 30 
days after a date specified in a permit application schedule, an 
applicant shall submit to the Department a report indicating 
whether the action or actions to be taken as of that date were 
taken. 

D. Upon request by the applicant, the Department shall 
schedule and hold a preapplication conference with an applicant to 
discuss any of the requirements of this Article. In addition, an 
applicant may submit to the Department for review and comment a 
proposal for meeting any of the informational requirements of this 
Article. The Department shall comment on the proposal within 30 
days after receipt of the proposal. 

E. Uithln 30 days after receipt of an application for an 
individual Aquifer Protection Permit, the Director shall notify 
the applicant in writing whether the application is complete. If 
the application is incomplete, the notification shall include a 
listing of additional information which Is required to process the 
application and a time for the submission of the additional 
information. Uithln 20 days of receipt of the resubmitted 
application, the Director shall determine if the resubmitted 
application is complete. 

F. Uithin 90 days after receipt of a complete application, 
the Director shall notify the applicant, In writing and by 
certified mail, of the preliminary decision either to deny the 
application or to issue an Individual Aquifer Protection Permit. 
If, during this 90 day period, the Director determines there to be 
technical deficiencies In the application, the Director immediately 
shall give the applicant written notification of these deficiencies 
and give the applicant an opportunity to cure the deficiencies. 
The number of days between notification of the applicant and the 
submission of additional information or a response by the applicant 
shall not be included within the 90 days allowed the Director for 
notification of the applicant of the Director's decision to deny 
an application or to issue an individual Aquifer Protection Permit. 

G. At its earliest opportunity, the Department shall make 
available to the applicant a copy of the draft of the individual 
Aquifer Protection Permit. 

H. Uithin 30 days after the notification of the applicant 
required by Subsection F., the Director, In accordance with RlB-l -
40l and RlS'9-l24 1 shall cause to be published a notice of the 
preliminary deciSion to Issue or deny an Individual Aquifer 
Protection Permit. 

I. Uithin 45 days after the publication of the public 
notice, a decision whether to conduct a public hearing shall be 
made by the Department. If a hearing is to be held, the Department 
shall schedule the hearing to begin on or before 75 days from the 
close of public c~nt established in the public notice required 
by subsection H. The hearing record shall be closed within seven 
days after the close of the hearing. 

J. Except as otherwise provided in this Subsection, the 
Director shall Issue or deny an individual Aquifer Protection 
Permit within 30 days after the close of the public comment period 
established in the public notice required by Subsection H., or, if 
a public hearing is held, within 45 days after the public hearing 
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record is closed. The Director immediately shall give the applicant 
written notification of the final decision to issue or deny an 
individual Aquifer Protection Permit. The Director may extend the 
f il1al decision deadl ine for not more than 90 days after the close 
of the public comment period, or If a public hearing is held, 
after the public hearing record Is closed, if the Director 
determines that additional information Is required to make the 
decision whether to issue or deny a permit. The Director shall give 
the eppllcant written notification of a decision to extend the 
final decision deadline. 

K. If en Individual Aquifer Protection Permit is denied, the 
Director shall advise the applicant of the reasons for the decision 
in wri ting. 

R1B-9 - 10B. Individual permits: Application requirements 

A. A person applying for an Individual Aquifer Protection 
Permit shall provide the Director with all of the following 
information on a form provided by the Department: 

1. The name and mailing address of the applicant. 
2. The name and mailing address of the owner of the 

facility. 
3. The name and mailing address of the operator of the 

facility. 
4. The legal description of the location of the facility. 
5. Expected operational life of the facility. 
6. Any other federal or state environmental permits issued 

to the appl icant. 
B. For purposes of this Subsection and Subsection C., 

"known" means that knowledge that the applicant actually has, or 
could reasonably be expected to have. Except as otherWIse provided 
in R18-9-109.A. a person applying for an individual Aquifer 
Protection PermIt shall provide the Director with all of the 
following information as attachments to the form described in 
Subsection A.: 

1. Two copies of a topographic map, or other appropriate map 
epproved by the Department, of the facility location and contiguous 
lend area, showing the known use of adjacent properties and all 
known water well locations found within one-half mile of the 
facility, and accompanied by a description of well construction 
de ta it s and well uses, if ava ilable. 

2. Two copies of a facility site plan which shows all known 
property lines, structures, water wells, injection wells, and 
drywells and their uses, topography and the location points of 
discharge. The facility site plan shall also include all known 
borings unless the Director determines that borings are numerous 
and that the requirement can be satisfied by a narrative descrip­
tion of the nuTt>er and location of the borings. 

3. Two copies of the facility design plans Indicating 
proposed or as-built design details and proposed or as-built 
configuration of basins, ponds, waste storage areas, drainage 
diversion features, or other engineered elements of the facility 
effecting discharge. 

4. A summary of the known pa!t facility discharge activities 
end the proposed facility discharge activities, indicating all of 
the following: 

a. The chemical, biological, and physical characteristics 
of the discharge. 

b. The rates, volumes, and frequency of the discharge for 
eoch f ael I i ty. 

C. The location of the discharge. 
S. A description of the BADCT to be employed in the 

facility. The applicant shall submit in support of the propo5ed 
BADeT a statement of the technology which will be employed to meet 
the requirements of A.R.S. 49-243.B. This statement shall 
describe the alternative discharge control measures considered, the 

3_ The bottom of subsurface disposal system is at least: 
a. 40 feet above the static groundwater level where the soil 

percolation rate is slower than or equal to one minute per inch but 
faster than two minutes minutes per inch. 

b. 10 f~t above the static groundwater level where the soil 
percolation rate is slower than or equal to two ~inutes per inch 
but faster than 10 minutes per inch. 

C. 5 feet above the static groundwater level where the soil 
percolation rate is slower than or equal to 10 minutes per inch. 

D. The materials received by any sewage disposal system 
subject to a General Permit issued by this Section shall conform 
to both of the following: 

1. The materials are typical sewage and do not include motor 
oil, gasoline, paints, varnishes, solvents, pesticides, fer· 
tillzers, or other materials not generally associated with toilet 
flushing, food preparation, laundry and personal hygiene. 

2. Commercial operations utilizing hazardous substances or 
creating hazardous wastes, .s defined in A.R.S _ 49-921.5., do 
not dispose of such materIals into the system_ 

R18-9-127. General permits: recharge pilot projects and under­
ground storage and recovery pilot projects 

A. A General Permit Is issued for recharge pilot projects 
and underground storage and recovery pilot projects which meet all 
of the following conditions: 

1. Not more than 10,000 acre feet of water shall be applied 
or injected at the facility site over a two-year period. 

2. Site-specific hydro?eologic data for the development of 
an individual Aquifer ProtectIon Permit for the project is obtained 
in the course of operating the facility. This condition is 
satisfied If the permittee does both of the following: 

a. Drills, and completes by the end of the first QUarter 
after the first application or injection of water at the facility 
site, a sufficient number of monitoring wells to adequately assess 
the impact of the discharge on aquifer water QUality . 

b. Samples quarterly by the monitoring wells described in 
Subparagraph a. 

3. The source water to be used for recharge or underground 
storage is either of the following: 

a . ~ater conveyed by way of the Central Arizona Project 
Aqueduct or through a natural river drainage system. 

b_ Any water, other than that described in Subparagraph a., 
which does not violate Aquifer ~ater Quality Standards or any 
applicable surface water quality standards, except that water that 
is not delivered directly to the saturated lone may exceed any 
standards for bacteria and turbidity. 

4. The source water to be used for recharge or underground 
storage is not effluent dominated water, as defined by R18-11 -
201.7 at the point of diversion. 

~. The point of diversion to the recharge or underground 
storage and recovery facility is not within five Miles downstream 
from the surface discharge from a wastewater treatment plant. 

6. Prior to commencement of operation the operator notifies 
the Department of the intent to conduct a pilot recharge project 
or underground storage and recovery project. 

7. Prior to commencement of operation, the operator 
identifies the Information to be collected in coordination with the 
Department of Uater Resources and the Department. 

B. The operator holds a permit issued according to Title 45, 
Chapter 2, Article 13, or Chapter 3, Article I of the Arizona 
Revised Statutes. 

9. The project is not located within one-half mile from any 
hazardous waste landfill, sanitary landfill, any site on the 
National Priority list under the Comprehensive Environmental 
Response, Compensation, and liebil ity Act of 19BO (P.l. 96 -510; 94 
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comn~nts or attended a public hearing on the permit action, or who 
made written requests to receive the final permit determination. 

I. The Director shall respond in writing to all written 
c~nts submitted during the written public comment period. 

K18-9-125_ General permits: general provisions 

A. The Director may revoke a person's general permit and 
require the person to obtain an individual Aquifer Protection 
Permit pursuant to A.R . S. 49·245.B and this Article for any of 
the following reasons: 

1. The person has failed to c~ty with the terms and 
conditions of the General Permit as described In this Article. 

2. The discharge from a facility subject to a General Permit 
causes or contributes to the violation of an Aquifer Water Quality 
Standard. 

B. The Director may revoke a General Permit for all 
facilities within a specific geographic area If the Director 
determines that the cumulative effects of the facilities subject 
to the general permit are such that any water quality standard 
established pursuant to A.R.S. 49'221 and 49-223 may be violated 
due to geologic or hydrologic conditions. 

C. The Director shall notify a per.ittee, by certified mail. 
of the Department's decision to revoke a person's General Permit, 
and of the requirement to apply for an individual Aquifer Protec­
tion Permit pursuant to this Article. 

D. The issuance of a General Permit under this Article 
pursuant to A.R.S. 49-245, does not affect or modify in any way 
the obligations or liability of any person for any damages, injury, 
or loss, resulting from a dIscharge. 

R18-9-126. General permits: sewage disposal systems 

A. A General Permit is issued for sewage disposal systems 
which have flows of less than 2000 gallons per day. which are in 
compliance with R18-9'801 through R18-9-819. and which receive 
materials which conform to Paragraph 1. of Subsection D. 

B. A General Permit is Issued for sewase disposal systems 
which have flows greater than or equal to 200 gallons per day but 
less than 20,000 gallons per day, which are approved by the 
Department, the Arizona Department of Health Services. or a county 
health department pursuant to K18-9-804 and K18-9-805 prior to the 
effective date of this article and which are in compliance with the 
provisions of R18-9-804 and R18-9-805. 

C. A general permit is issued for-sewage disposal systems 
which have flows greater than or equal to 2000 gallons per day but 
less than 20,000 gallons per day, which are approved pursuant to 
R18-9-804 and R18-9-805 after the effective date of this Article, 
and which meet all of the following conditions: 

1. The subsurface disposal system Is located in a soil which 
has a percolation rate faster than 60 minutes per inch. but not 
faster than one minute per inch. 

2. The discharge density of effluent fr~ the sewage 
disposal system. when based on the average dally sewage flow 
figures found In Appendix I. is not greater than: 

a. 1,200 gallons, or the equivalent of 0.4002 lbs. of total 
nitrogen, per day per acre, where the nitrate concentration (as 
nitrogen) of the ambient groundwater is 3.0 ~tl or less; 

b. 800 gallons, or the equivalent of 0.2668 lbs. of total 
nitrogen, per day per acre. where the nitrate concentra~ion (as 
nitrogen) of the ambient groundwater is greater than 3.0 mgtl and 
less than or equal to 5.0 mgtl; or 

c. 400 gallons, or the equivalent of 0.1334 lbs. of total 
nitrogen, per day per acre, where the nitrate concentration (as 
nitrogen) of the ambient groundwater is greater than 5.0 mg/l and 
less than or equal to 7.0 mg/l. 

technical and economic advantages and disadvantages of each 
alternative, and the justification for selection or rejection of 
each alternative_ The applicant shall evaluate each alternative 
discharge control technology, relative to the amount of discharge 
reduction aChievable, site specific hydrologic and geologic 
characteristics. other environmental Impacts, and water conserva­
tion or augmentation. The economic impact of implementation of 
each alternative control technology shall be evaluated on an 
industry-wide basis. In addition, a statement for a facility in 
existence on the effective date of this Article shall reflect 
consideration of the factors listed in A.K.S. 49-243.B.l.(a) 
through (h). 

6. A demonstration that the facility will not cause or 
contribute to a violation of Aquifer Water Quality Standards at the 
applicable point of compliance. The demonstration shall propose 
the point or points of compliance for the facility based on A.K.S. 
49-244. If an Aquifer Water Quality Standard for a pollutant has 

been exceeded in an aquifer
l 

the app ication shall also include a 
demonstration that no addit onal degradation of the aquifer, 
relative to that pollutant and determined at the applicable point 
of compliance! will occur as a result of the discharge from the 
proposed faci Ity. 

7. A demonstration that the person applying for the 
individual Aquifer Protection Permit Is technically capable of 
fully carrying out the conditions. of the permit. A person applying 
for an individual Aquifer Protection Permit may make the demonstra­
tion required by this Subsection by submitting the following 
Information for each person principally responsible for designing, 
constructing, or operating the facility: 

a. Any pertinent licenses or certifications held by the 
person. 

b. Any professional training relevant to the design, 
construction, or operation of the facility. 

c. Any work experience relevant to the design, construction, 
or operation of the facility. 

8. A demonstration that the person applying for the 
individual Aquifer Protection Per_It Is financially capable of 
constructing, operating, clo.ing. and assuring proper post-closure 
care of the facility In compliance with Title 49. Chapter 2, 
Article 3 of the Arizona Revised Statutes. this Article, and the 
conditions of the Individual Aquifer Protection Permit. The per~on 
applying for an Individual Aquifer Protection Permit shall submit 
all of the following In support of the demonstration of financial 
capability as described in this paragraph: 

a. An estimate of the total cost of constructlng, operating, 
closing, and assuring proper post-closure ,~.re In coqlllance with 
Title 49 1 Chapter 2, Article 3 of the Arizona Revised Statutes, 
this Article, and the conditions of the Individual Aquifer 
Protection Permit. 

b. A statement by the chief financial officer of the 
applicant that the applicant is financially capable of meeting the 
costs described in Subparagraph a. The statement shall specify in 
detail the financial arrangements for meeting the closure and post­
closure plans submitted pursuant to Paragraph 2. of Subsection C. 

c. For a person other than a state or federal agency or a 
county, city, town or other local governmental entity. the 
demonstration of financial capability shall be further supported 
by anyone of the following: 

i. The most recent copy of the person's 10K form filed 
pursuant to section 13 or 1S(d) of the Federal Securities and 
Exchange Act of 1934 (c. 404. Title I; 48. Stat. 894-95; 15 United 
States Code sections 78m and 780, .s amended). 

ii. A report that contains all of the following Information: 
(a) A description of the person" status as a corporation, 

partnership, or other legal entity. 
(b) A description of the person's business. 
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(c) An indication of the person's net worth, including a 
description of major assets and liabilities. 

(d) A brief description of any judgment exceeding S100,000.00 
rendered against the person during the five years preceding the 
date of the application. 

(e) A brief description of any bankruptcy or insolvency 
proceedings instituted by the person during the five years 
preceding the date of the application. . 

(f) If the person Is a corporation, the names of its 
e~ecutive officer. and their dates of birth. 

iii. Evidence of a bond Insurance, or a trust fund assuring 
that the applicant will be financially capable of meeting the 
closure and post-closure r~lrements of the individual Aquifer 
Protection Permit. 

9. A brief description of any action for the enforcement of 
any federal or State law, rule or regulation, or any county, city 
or local government ordinance relating to the protection of the 
environment, instituted against the person during the five years 
proeeeding the date of appl ication. 

10. Evidence that the facility compiles with applicable 
municipal or county zoning ordinances and regulations. 

C. In addition to the Information r~lred by Subsection A. 
and B., a person applying for an Individual Aquifer Protection 
Permit shall provide any of the following information which the 
Director may request If necessary tn order to determine whether to 
issue an Individual Aquifer Protection Permit. 

1. A hydrogeologic study which defines the discharge Impact 
area for the operational life of the facility and which demonstrat­
es that the facility will not cause or contribute to a violation 
of an Aquifer \later Quality Standard at the applicable point of 
compliance. If an Aquifer \later Quality Standard for a pollutant 
has been exceeded In an aquifer, the hydrogeologic study shall also 
ir~lude a demonstration that no additional degradation of the 
aquifer, relative to that pollutant and determined at the ap­
plicable point of compliance, will occur as a result of the 
discharge of the proposed facility. The hydrogeologic study, upon 
B request by the Director, shall Include any of the following: 

a. A description of the surface and subsurface geology, 
including a description of all borings. 

b. The locltlon of any perenniel or ephemerll surface water 
bodies. 

c. The characteristics of the lquifer and geologic units 
with limited permeability, including depth, hydraulic conductivity, 
and transmissivity. 

d. Rates, volumes I and directions of surface water and 
groundwater flow, Including hydrographs, if available, and 
equipotential maps. 

e. The location of the 100-year flood plain and an assess­
ment of the 100-year flood surface flow and potential impacts on 
the facility. 

f. A documentation of the existing quality of the water In 
the aquifers underlying the site, including, where available, the 
method of analysis and quality assurance and quality control 
procedures associated with the documentation. 

g. A documentation of the extent and degree of any known 
soil contamination in the vicinity of the facility. 

h. An assessment of the potential of the discharge to cause 
the leaching of pollutants from surface soils or vadose materials. 

i. Any anticipated changes in the water quality expected as 
a result of the discharge. 

j. A description of any expected changes in the elevation 
and flow directions of the groundwater that may be caused by the 
faci I ity. 

k_ 
l. 

discharge 

A map of the facility's discharge Impact area. 
The criteria and methodologies used to determine the 
impact area. 

Permit modification that 
constitutes a major modification 
as described in A.R . S. 49-201.18 

Permit modification that is 
described as a minor modification 
under RI8-9-121.D. 

Permit modificltion that Is neither 
a major modification nor a minor 
modification 

Permi t transfer 

R18-9-124. Public participation 

S (Same as that 
r~i red under 

subsection A) 

o 

200 

200 

A. On I monthly basis, the Director shall cause to be posted 
In the offices of each county department of health and each council 
of governments lists of III applications for Individual Aquifer 
Protection Pennits, of the notifications received pursuant to R18-
9-116.C., and of the proposed permit actions, received or Initiated 
by the Department during the previous ~th. 

B. In addition to the information r~ired to be publ ished 
in a public notice, any public notice Issued under this Article 
shall include a description of the procedure for requesting a 
public hearing regarding a proposed permit action specifying both 
of the following: 

1. Thlt Iny request for a public hearing shall be submitted 
In writing to t~f Department prior to the close of the public 
comment period. 

2. That any request for a public hearing shall identify the 
proposed permit action and shall state specifically the reason for 
making the request. 

C. Except as otherwise provided in Subsection G., any 
written public comment period established in I public notice issued 
under this Article shill extend for no more than 30 calendar days 
after the date of the first publication of the public notice. 

D. Each public notice issued under this Article shall be 
mailed to the per~lt applicant, affected federal, state and local 
agencies, and to persons who have requested, In writing, copies of 
particular proposed pennlt action notices. 

E. If two or more proposed permit actions hive similar 
effective dates, and are located in the same vicinity, public 
notices of the proposed actions may be combined and issued as a 
single notice. 

F. The Department shall conduct a publ ic hearing on a 
proposed permit action If the Director determines either of the 
following: 

1. That significant public interest exists. 
2. That significant issues or information have been brought 

to the attention of the Department which have not been considered 
previously in the permitting process. 

G. Public notice of any public hearing held pursuant to this 
Article shall be made according to R18-1-401 and the public hearing 
shall be conducted as I 9~ral public hearing pursuant to R18-1-
402. \lhen a public hearing Is conducted, written public comment 
shall be accepted until the close of the hearing record as 
specified by the person presiding at the public hearing. 

H. At the same time that the Department notifies an 
applicant of the final permit determination, the Department shall 
send notice of such determination, through regular mail, to 
affected State and local agencies, and to persons who submitted 
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facilities for which the permits are sought are part of the same 
~rQject or operation, if the facilities are located in a contiguous 
geographic area, and if the applications for the facilities are 
~ubmitted simultaneously. Under the circumstances described in 
tnis Section, the Director may also consolidate those permit 
conditions that have general applicability to the facilities for 
which permits are sought. 

R18 ·9·123. Fees 

A. ~ith each application for an individual Aquifer Protec­
tion Permit, the applicant shall remit a fee, payable to the State 
of Arizona, which is not refundable and which shall be deposited 
in the state general fund, according to the following schedule, 
except as otherwise provided in Subsections B.,C. and D. 

Categories 

On-Site Sewage Disposal Systems 
(less than 20,000 gpd) 
~astewater Treatment Plants 
~ere Influent is Predominantly Sewage 

Surface Impoundment 
Discharge to Uater of the U.S. 
Subsurface Discharge 

Recharge and Underground Storage and 
Recovery without Effluent 
Recharge and Underground Storage and 

Recovery using Effluent 
Solid ~aste Disposal Facility (Landfills) 
Construction Debris landfills 
Hines 

Surface Impoundments 
Tailings Piles or Ponds 
Base Hetal Leaching Operations Including 

Collection and Process Ponds 
Cyanide leaching including Collection 

and Process ponds 
In-Situ Leaching 
Discharge to ~ater of U.S. 

Drywells 
Industrial Uastewater Discharges 

Surface Impoundment 
Discharge to ~ater of U.S. 
Subsurface Discharge 

Other Discharging Facilities 

Fee 
(In U.S. dollars) 

S1200 

1400 
1600 
1400 

2200 

2800 
2200 
1200 

1800 
2200 

2300 

1500 
3400 
1900 
900 

2200 
1700 
1900 
1800 

8. For individual Aquifer Protection Permits which are 
consolidated pursuant to R18·9-122, and unless the applicant 
qualifies for the fee provision described in Subsection C., the 
applicant shall remit a fee which equals the sum of the greatest 
fee among the facilities, and the fee applicable to each additional 
facility reduced by 40X. 

C. An applicant applying for individual permits for two or 
more facilities of the same category of facilities that e in 
addition, are engaged in similar operations, and have discharges 
of similar chemical characteristics, and are geographically 
contiguous is required to remit only that fee applicable to a 
single such facility. . 

D. Uith an application that is a request for modification 
to an individual Aquifer Protection Permit or for a transfer of an 
individual Aquifer Protection Permit, the applicant shall remit a 
fee in the same manner as described In subsection A., and according 
to the following schedule: 

m. The proposed location of each point of compliance. 
2. A detailed proposal indicating the alert levels, 

discharge limitations, monitoring requirements! contingency plans, 
compliance schedules, and temporary closure, c osure, and post­
closure plans which the applicant proposes to satisfy the require ­
ments of Title 49, Chapter 2, Article 3 of the Arizona Revised 
Statutes, and this Article_ 

3. Any other relevant information needed by the Director to 
determine whether to issue a permit. 

D. A person applying for an individual Aquifer Protection 
Permit shall certify in writing that the Information submitted in 
the application Is true and accurate, to the best of the ap­
plicant's knowledge. 

R18-9-109. Special provisions: Recharge and Underground Storage 
and Recovery 

A. A person who is applying for an individual Aquifer 
Protection Permit for a facillt~ that Is a recharge or an under­
ground storage and recovery project shall provide the Director with 
the information described In R18-9-108.A., B_, and C., except for 
that information described in R18-9-108.B.5. 

B. ~en the Department receives an application for an 
individual Aquifer Protection Permit for a facility that is a 
recharge project or an underground storage and recovery project, 
the Department shall administer the application process described 
in this Article in coordination with the recharge and underground 
storage and recovery permit processes administered by the Depart­
ment of ~ater Resources. The Department shall advise the Depart­
ment of ~ater Resources of each permit application received for an 
individual Aquifer Protection Permit for a facility that is a 
recharge project or an underground storage and recovery project. 

R18-9-110. Individual permit conditions: Alert levels 

A. An individual Aquifer Protection Permit shall prescribe 
an alert level based on the site-specific conditions described by 
the applicant In the application submitted pursuant to R18-9-108, 
or otherwise known by the Director. 

B. An alert level prescribed In an Individual permit may be 
based on a pollutant which Indicates the potential appearance of 
another pollutant. 

C. An Individual permit may prescribe the measurement of an 
alert level at the point of releaSe, the point of compliance, or 
any Intervening point. 

D. An individual Aquifer Protection Permit shall require 
notification of the Department as described by R18-9-113 and the 
implementation of the appropriate parta of the contingency plan as 
described in R18-9-114 if an alert level Is exceeded. 

R18-9-111. Individual permit conditions: Discharge limitations 

A. An individual Aquifer Protection Permit shall prescribe 
discharge limitations based on the consider.tlons described in 
A.R.S. 49-243 A' I 8.( C., and D. 

B. An indivldua Aquifer Protection Permit shall require 
notification of the Department as described In R18-9-113 and the 
implementation of the appropriate parts of a contingency plan as 
described In R18-9-114 if a discharge limitation is exceeded. 

R18-9-112. Individual permit conditions: monitoring requirements 

A. An individual Aquifer Protection Permit shall require 
that the permittee conduct any monitoring activity necessary to 
assure compliance with .ny other Aquifer Protection Permit 
condition, with the applicable water quality standards estoblished 
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pursuant to A.R.S. 49-221 and 49-223, and with A.R.S. 49-241 
through 49-251. 

B. An individual Aquifer Protection Permit shall specify all 
of the following: 

1. The type and method of monitoring to be conducted. 
2. The frequency of monitoring. 
3. Any requirements for the installation, use, or main­

tenaflCe of monitoring equipment. 
4. The intervals at which monitoring results shall be 

reported to the Department. 
C. An individual Aquifer Protection Permit shall require 

that a permittee make, for each sample taken or measurement made 
as required by the individual Aquifer Protection Permit, a 
monitoring record consisting of all of the following: 

1. The date, time, and exact place of a sampling or 
measurement and the name of each Individual who performed the 
sOIl"llng or measuring. 

2. The procedures used to collect the sample or make the 
measurement. 

3. The date on which sample analysis was completed. 
4. The name of each Individual or laboratory who performed 

the analysis. 
5. The analytical techniques or methods used to perform the 

sampling and analysis. 
6. The chain of custody records. 
7. Any field notes relating to the Information described In 

Paragraphs 1. through 6. 
D. An Individual Aquifer Protection Permit shall require 

that a permittee retain or have access to a monitoring record made 
pursuant to Subsection c. for a period of 10 years after the date 
of the sample or ~asurement. 

R18-9 -113_ Individual permit conditions: Reporting requirements 

A. An Individual Aquifer Protection Permit shall require 
that a permittee give written notice to the Director 180 calendar 
days before any major modification to the facility, as described 
in A.R.S. 49-201.18. 

8. Except as otherwise provided In RI8-9-114.B_, an 
individual Aquifer Protection Per.lt shall require that a permittee 
notify the Director within fiVe days after becoming aware of a 
violation of a permit condition or that an alert level has been 
exceeded. 

C. An individual Aquifer Protection Permit shall require 
that a permittee submit a written report within 30 days after the 
permittee becomes aware of the violation of a permit condition. 
'he report 9hall document all of the following: 

1. A description of the violation and its caUSe. 
2. The period of violation, Including exact date(s) and 

time(s), If known, and the anticipated time period during which the 
violation Is expected to continue. 

J. Any action taken or planned to mitigate the effects of 
the violation, or to eliminate or prevent recurrence of the 
violation. 

4. Any monitoring activity or other Information which 
indicates that any pollutants would be reasonably expected to cause 
a violation of an Aquifer ~ater Quality Standard. 

5. Any malfutlCtion or failure of pollution control devices 
or other equipment or process. 

D. An Individual Aquifer Protection Permit shall require 
that a permittee sholl notify the Director within five days after 
the occurrence of anyone of the following: 

1. The filing of bankruptcy by the permittee. 
2. The entry of any order or judgment against the permittee 

for the enforcement of any environmental protection statute and in 
which monetary damages or civil penalties are imposed. 

any relevant information which is otherwise developed or acquired 
by the Deportment. 

3. That the applicant has provided false or misleading 
information to the Department_ 

C. The Director may modify an individual Aquifer Protection 
Permit based upOn a request or upon the Director's initiative. A 
request for permit modification shall be in writing and shall 
contain the facts and reasons which justify the request. The 
Director may modify an individual Aquifer Protection Permit if the 
Director determines anyone or more of the following: 

1. That material and substantial alterations or additions 
to a permitted facility justify a change in per~it conditions. 

2. That the discharge from the facility violates or could 
reasonably be expected to violate any Aquifer ~ater Quality 
Standard. 

3. That rule or statutory changes have occurred, such as to 
require a change in the permit. 

4. That there has been a change of an applicable point of 
cOfll>I iance. 

D. Notwithstanding Subsection G. and R18-9-124.F., and with 
the written concurrence of the permittee, the Director may make 
minor nodifications to the Individual Aquifer Protection Permit 
without giving public notice or conducting a public hearing, for 
any of the following reasons: 

1. To correct typographical errors. 
2. To increase the frequency of monitoring or reporting. 
3. To change an interim compliance date in a compliance 

schedule if the pennittee can show just cause and that the new date 
does not interfere with the attainment of a final compliance date 
requirement. 

4. To change construction requirements, if the alteration 
complies with the requirements of this Article and provides equal 
or better performance. 

S. To replace monitoring equipment, including wells, if such 
replacement results In equal or greater monitoring effectiveness. 

E. The Director ~y transfer an individual Aquifer Protec­
tion Permit if the Director determines that the proposed transferee 
will comply with A.R.S. 49-241 thr?UVh 251 and this Article. 
A permittee is responsible for complYing with permit conditions, 
A.R.S. 49-241 through 251, and this Article, regardless of 
whether the permittee has sold or otherwise disposed of the 
facility, until the Director transfers a permit pursuant to this 
Subsect i on. 

F. The Director ~y suspend or revoke an individual Aquifer 
Protection Permit or Groundwater Quality Protection Permit, for any 
of the following reasons: 

1. Non-compliance by the permittee with any applicable 
provision of Title 49, Chapter 2, Article 3 of the Arizona Revised 
Statutes, this Article, or any permit condition. 

2. The permittee's misrepresentation or omission of any 
fact, information, or data related to an Aquifer Protection Permit 
application or permit conditions. 

3. If the Director determines that the permitted activity 
is causing or may cause a violation of any Aquifer Uater Quality 
Standard. 

4. If a permitted discharge has the potential to cause or 
will cause imminent and substantial endangerment to public health 
or the environment. 

G. The Director shall issue a public notice of all proposed 
permit actions pursuant to RI8 -9-124. 

R18-9-122. Consolidation- of individual permits 

The Director may consolidate into a single document, and may 
issue as a single permit, any number of individual Aquifer 
Protection Permits for which anyone applicant applies if the 
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RI8-9-118_ Individual permit duration 

Subject to modification or revocation IS provided In this 
Article, Ind except IS otherwise provided in R18-9-119, In 
individual Aquifer Protection Permit Issued under this Article 
shall be valid for I specifIed term not to exceed the operltional 
life of the facilltr and any period during which the facility is 
subject to a post-c osure plan pursuant to RI8-9-116. F.through H. 

RI8-9-119. Temporary permits 

A_ The Director may waive any or III of the application 
requirements, the application process. or the Individual permit 
conditions described in this Article In Issuing I temporary 
individual Aquifer Protection Permit to I person for the operation 
of a facility to be used for the remediation of an accidental 
discharge of a pollutant. 

B. Subject to the other provisions of this Subsectlon
l 

the 
Director may postpone any or all of the public notice or pub Ic 
hearing requirements of this Article and issue a temporary 
individual Aquifer Protection Permit In order to prevent a 
discharge or If circumstances which could not hive been foreseen 
or controlled by the applicant do not allow the timely preparation 
and Issuance of an Individual Aquifer Protection Per~It. Public 
notice shall not be postponed beyond 30 days Ifter the issuance of 
the temporary individual Aquifer Protection Permit_ 

C. A temporary individual Aquifer Protection Permit issued 
under this Section shall be issued for I period not to exceed one 
year and shill not be renewed. 

R18-9-120. Individual permits: Certificltion of permittee 

The Director shill not issue an indlvidull Aquifer Protection 
Permit unless the permittee certifies thlt the pe~lttea under­
stands the requirements and conditions of the permit Ind the 
penalties for violations of the permit conditions, thll Article, 
and Title 49, Chapter 2, Article 3 of the Arizona Reviled Statutes. 

RI8-9-121. Individual permits: Permit Ictions 

A. The Director shall issue In Individual Aquifer Protection 
Permit if the Director determines, based upon the information 
obtlined by or made Ivailable to the Department, that the applicant 
will comply with A.R.S. 49-241 through 251 Ind this Article. 
The Director may issue an individual Aquifer Protection Permit 
conditioned upon the applicant providing evidence of a bond, In 
insurance policy, or a trust fund covering the costs of meeting the 
closure Ind post-closure requirements of the individual Aquifer 
Protection Permit if the Director otherwise would have denied the 
permit under Paragraph 2. of Subsection B. on the basis thlt the 
appliclnt was financially Incapable of meeting the closure Ind 
post-closure requirements of the Individual Aquifer Protection 
Permi t. 

B. The director .nay deny an individual Aquifer Protection 
Permit if the Director determinel upon completion of the applica­
tion process described in Rl8-9-107 and Rl8-9-108 anyone of the 
following: 

1. That the applicant has failed or refused to correct 
deficiencies in the permit appllcatlon_ . 

2. That the applicant has failed to demonstrate that the 
facility and the operation thereof will comply with the require­
ments of A_R.S. 49-241 through 251 Ind this Article. This 
determination shall be based on the Information submitted In the 
Aquifer Protection Permit application, in addition to any Informa­
tIon submitted to the Department pursuant to a public hearing. or 

RI8-9-114. Individual permit conditions: Contingency plan 
requirements 

A. An individual Aquifer Protection Permit shall require 
that a contingency plln lpeclfy, in I menner consistent with this 
section, the actions to be tlken In the event of I discharge that 
results in anr one of the following: 

1. Vio atlon of a permit condition. 
2. Violation of an Aquifer Uater Quality Standard. 
3. An alert level having been exceeded. 
4. An imminent and substantlll endlngerment to the public 

hellth or the environment. 
B. An individual Aquifer Protection Permit shall require 

thlt I contingency plln contlin III of the following: 
1. A plln to provide emerqency response on I 24-hour basis 

in the event that a condition arises which results in an imminent 
and substantial endangerment to the public health or the environ­
ment_ 

2. The designation of an emergency response coordinator to 
be responsible for activation of the contingency plan and emergency 
response measures. 

3. A requirement thlt the emergency response coordinltor 
notify the Department immediltely In the event thlt emergency 
response measures Ire tlken or those portions of I contingency plan 
that address an Imminent Ind substlntill endlngerment Ire IC­
tivlted. 

4. A list of names, addresses Ind telephone nurbers of 
persons to be contacted In the event thlt In Imminent Ind substln­
till endlngerment to the public hellth or the environment Irises. 

5. A general description of the procedures, personnel Ind 
equipment to be used to IS sure approprilte mitigltion of un­
authorized discharges. 

C. Contingency planl required by the Federal Uater Pollution 
Control Act (P.l. 92-500; 86 Stat. 816; 33 United States code 
sections 1251, et. seq. as emended) or the Resource Conservation 
Recovery Act (P.l. 94-sbo; 90 Stlt. 2796; 42 United Stites Code 
sect I ons 6901 et. seq., IS amended) may be emended to meet the 
requirements of this section Ind submitted to the Department for 
Ipprovil in lieu of I separlte aquifer protection contingency plan. 

D. An individual permit may require that a contingency plln 
provide for anyone or more of the following Ictions to be taken 
In the event of I dllchlrge that results In any of the conditions 
described in Subsection A.: 

1. Verlficltlon sampling. 
2. Further monitoring. 
3. The submission of reports describing th~ causes, Impacts. 

or mitigation of the dlschlrge. 
4. Submission of I proposed corrective action plan for 

approval by the Director al described by this Plrlgraph. The 
Director shall Ipprove the proposed corrective Ictlon plan If the 
corrective action plln returns the facility to compliance with the 
flcillty's permit conditions, thll Article Ind Title 49, Chlpter 
2, Article 3 of the Arizona Revised Stltutes. 

E. A permittee shill maintain It least one copy of the 
contingency plan required by the Individual Aquifer Protection 
Permit at the location where the day-to-day decisions regarding the 
operation of the flcility are made. A permittee shall advise III 
employees responsible for the operation of the flcillty of the 
locltlon of copies of the contingency plln. 

F. A permittee shill revise promptly all copies of the 
contingency plln upon any change In the information contained in 
the contingency plln. 

RI8-9-115. Individual permit conditions: Coopliance schedule 
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A. A compliance schedule established in an individual 
Aqllifer Protection Permit shall require compliance 85 expeditiously 
as is practicable. If a compliance schedule provides that actions 
be taken during a period that exceeds one year from the date of 
permit issuance, the schedule shall set forth interim requirements 
and the dates for their achievement. If the time necessary for 
cOfl~letion of any Interim requirements is more than one year and 
is not readily dIvisible Into stages for completion, the permit 
shall contain interim dates for submission of reports on progress 
toward completion of the interim requirements and shall indicate 
a projected completion date. ~ithln 30 days after a date specified 
in a compliance schedule, a permittee shall submit to the Depart­
ment a report indicating whether the action or actions to be taken 
as of that date were taken. 

B. In determining the requirements of and length of a 
cOfl~liance schedule for a facility, the Director shall consider all 
of the following factors: 

1. The character and Impact of the discharge. 
2. The nature of construction or activity required by the 

permi t. 
3. The number of persons affected or potentially affected 

by the discharge. 
4. The current state of treatment technology. 
5. The age of the facility. 
c. An Indlvl~l Aquifer Protection Permit shall not 

establish a compliance schedule for a new facility for which the 
owner or operator is not subject to R18·9·103.A. and B. unless the 
facility will employ BADCT and will not exceed Aquifer ~ater 
Quality Standards when the facility begins to discharge. The 
r~Jirement of this Subsection that a facility employ BADCT does 
not apply to a recharge project or an underground ~torage and 
recovery project. 

R18-9-116. Individual permit conditions: Temporary cessation, 
closure, post-closure 

A. An Individual Aquifer Protection Permit shall require 
that the permittee notify the Director before any temporary 
cessation of operations It the facility. An indIvidual Aquifer 
Protection Permit shall specify any measures to be taken by the 
permittee If there Is any temporary cessation of operations at a 
facility. 

B. An Individual Aquifer Protection Permit shall require 
that a permittee notify the Director of the permittee's intent to 
cease operations prior to ceasing, without Intent to resume, an 
activity for which the facility was designed or operated. 

c. An indlvi~Jal Aquifer Protection Permit shall require 
that a permittee who ceases, without intending to resume, an 
activity for which a facility was designed and operated, submit to 
the Director for approval a closure plan within 90 days following 
the notification. A closure plan shall describe all of the 
following: 

1. The approximate quantities and the chemical, biological, 
and physical characteristics of the materials to be r~ved from 
the facility. 

2. The destination of the materials to be removed from the 
facrlity and an Indication that placement of the materials at that 
destination is approved. 

3. The approximate quantities and the chemical biological, 
and physical characteristics of the materials that will remain at 
the facility. 

4. The methods to be used to treat any materials remaining 
at the facility. 

5. The methods to be used to control the discharge of 
pollutants from the facility. 

6. Any limitations on future land or water uses created as 

a result of the facility'S operations or closure activities. 
7. Ihe methods to be used to secure the facility. 
8. An estimate of the cost of closure. 
9. A schedule for implementation of the closure plan and the 

submission of I post-closure plan. 
D. ~ithin 60 days Ifter receipt of I complete closure plan, 

the Director shall approve or reject the ;losure plan. The 
Director shall approve a closure plan that eliminates, to the 
greatest extent practicable, any reasonable probability of further 
discharge from the facility and of exceeding Aquifer ~ater Quality 
Standards at the applicable point of compliance. 

E. An individual Aquifer Protection Permit may prescribe any 
part of I closure plan submitted pursuant to SubsectIon C. 

F. An individual Aquifer Protection Permit shall require 
that a permittee submit to the Director for approval, and shill 
Idhere to, a post-closure ~itoring and maintenance plan for a 
facility, unless the Director determines that the closure of the 
facility will eliminate to the greatest degree practicable, any 
reasonable probability of further discharge from the facilltr and 
of exceeding Aquifer ~ater Quality Standards at the applicab e 
point of compliance. The post-closure plan shall describe all of 
the following: 

1. The duration of post-closure care. 
2. The monitoring procedures to be inplemented by the 

permittee, including ~itoring frequency. type, and location. 
3. A description of the operating and maIntenance procedures 

to be implemented for maintaining aquifer quality protection 
devices l such as liners, treatment systems, pump-back systems, and 
monitorIng wells. 

4. A schedule end description of physical inspections to be 
conducted at the facility following closure. 

S. An estimate of the cost of post-closure maintenance and 
monitoring. 

6. A description of limitations on future land or wlter 
uses, or both, at the facility site as a result of facility 
operations. 

G. ~ithin 60 dars Ifter receipt of complete post-closure 
plan, the Director sha I Ipprove or reject the post-closure plan. 
The Director shall approve I post-closure plan thlt eliminates, to 
the greltest extent practicable! any reasonable probability of 
further dischlrge from the flci ity and of exceeding Aquifer ~ater 
Quality Standards It the applicable point of compliance. 

H. An individual Aquifer Protection Permit may prescribe any 
part of a post-closure plan submitted pursuant to Subsection F. 

I. An Individual Aquifer Protection Permit shall require 
that the permittee give the Department written notice that I 
closure plan or a post-closure plan has been inplemented fully. 

R18-9·117. Individual permit conditions: Technical Ind financial 
capability 

A. An Individual Aquifer Protection Permit shall require 
that a permittee have and ~Intlin the technical and financial 
capability necessary to fully carry out the terms and conditions 
of the permit. 

B. The Director may establish any of the permit conditions 
described in R18-9-109 through R18-9-116 on the basis of the 
Director's evaluation of the permittee's technical or financial 
capability necesslry to carry out the terms and conditions of the 
individual Aquifer Protection Permit. 

C. An individual Aquifer Protection Permit shall require 
that a permittee maintain Iny bond, insurance policy, or trust fund 
provided under R18-9-1D8.B.8.c.iii. or R18-9·121.A. A bond, 
insurance policy, or trust fund required to be maintained under 
this Subsection shall remain in effect for the duration of the 
permit. 
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JABA INC 
2100 N. Wilmot Rd. #218 
Tucson, AZ 85712 
(602) 885-9141 
(FAX) 721-2768 

June 11, 1993 

Mr. Donald G. Bell 
Water Pollution Compliance Officer 
AZ Dept. Of Environmental Quality 
Office Of Water Quality 
3033 N. Central Avenue 
Phoenix, AZ USA 85012 

Dear Mr. Bell, 

Re: Monthly report for May, 1993 on the Contention Mine area, 
Tombstone Mining District, Cochise Co., Arizona - prepared on 
behalf of the Tombstone Development Co., Inc., Grand Island, 
Nebraska. 

The primary activity on the Contention Mine area during the month 
was exploration drilling by USMX Inc . of Denver Colorado. USMX on 
the first of May decided to join as a formal joint venture 
partner of Excellon Resources US Inc. the lease holder and Valdez 
Gold Inc. (see attached news release). 

Starting in early January of 1993, USMX acted to test 
mineralization in the Tombstone area on a month by month basis. 
Joining in a Joint Venture with Excellon / Valdez in May for a 
minimum 3 month period is indicative of encouraging results from 
the previous work. 

Excellon had prepared a computer model of the Contention Mine and 
surrounding area including the southeastern portion of the town 
of Tombstone. This model, known as a digital elevation model 
(DEM) can be displayed in a variety of formats and viewed from 
any angle. For this report, a typical topographic map was 
constructed and is shown in Figures 1, 2, and 3. Though the 
topography is available with 5 foot contour intervals, only the 
25 foot contours are shown in these figures, so cultural features 
would stand out. All wells and exploration holes as of 4/15/93 
were surveyed and plotted accurately on the map views, showing 
collar position as well as true bottom hole location in plan. 
Figure 4 is a north - south crossectional view showing all 
exploration drill holes, current monitor wells including 
Tombstone City Well #1, anticipated monitor wells MW #1, and #2 
and the mean water level plotted from TEl # 2. 

As can be seen from Figure 4, all exploration drill holes are 
above the water table. These holes have been backfilled and 
plugged according to Arizona regulation. Samples of all cuttings 

James A. Briscoe, Registered Professional Geologis t, Arizona #9424, . California #518 



have been retained for further analysis, including surface 
intervals where dump material was cut. No perched water has been 
encountered. 

Monitor wells #1 and #2 were spudded. After a 20 foot surface 
casing was cemented in, Monitor Well # 1 encountered broken and 
caving ground at about 80 feet, and was temporarily abandoned 
until a casing program could be designed and material acquired. 
Surface casing could not be placed because of caving conditions 
at Monitor Well # 2 and the site was abandoned. Monitor Well #3 
was sited 900 feet east and due south of Monitor Well #1. After 
setting the 20 feet of surface casing, caving conditions were 
encountered in this well also. It too was temporarily abandoned. 

PVC casing and screen has been designed for Monitor Wells # 1 and 
#3, and drilling them to 600 feet and casing is planned for the 
last half of June, or as soon as a rig is available. Sampling of 
the water table will begin after well completion. 

It is anticipated that the drilling program in the Contention 
area may define an ore body. Thus an APP for operation may be 
required. It is understood that the permit issued to PBR 
Minerals Inc. is in noncompliance, and an APP for closure is 
required. Both will be started on by mid June. 

~=:r~c~ 
~es A. Briscoe 

Registered Geologist 

DGB06/01/93 
cc: ~rry Niedfelt, Pres., Tombstone Development Co. 

/A. Douglas MacKenzie, Pres., Excellon Resources USA Inc. 
James Knox, Pres., USMX Inc. 

[ 

[ 

[ 



[ 

[ 

[ 



L 
.J 

n 
n 
n 

~ 0 _ 

- - I ScoJe 1"=300Ft, 

~, .. """ 
\ "';TER VALVE 

OLD 
ASSAY 
HOUSE 0 

• • 6 
5 

JFliGURE 2 

\ 
\ 

~I 

J 
I 
1\ 

\ 

~! 

ill- NEw MONr- OR wELL 

Dt:!J 

ill- CURRENT MONITOR W'EL L 
• TOMB~TO~\j[ MU~JICIPAL wELL 



V MIll ( ~ 

~ () ( \ l -< 
w", if ' 2) // ., \ I 

/ (\\,.,.., <0 
1 

( 
( ( 

<0 , 
( 

) 
l( '\ " 0 TOMBSTONE 

\£ 

\ ~ \lATER STCRA E 
y , { 

TANK ( 1 

~ ( I 

\ 1 ~) l \ I ) l ~ / ) 1 
q,-f' ~~-

~~ ~ t "/,; (\ ~I ~ -I ( 
( I 

f ..:,(., 

.. 
q, I 

....ELL 
TEl. 3 

r 
HERSCHEL 

J ( / 
I 

M1NE: 

~ - L 
\ I I ~ ! ----- f -) ) ~ 

1 \ 
;5 

I 

~~ -f ~ 

-$-\ < 

~ 1E1#) / 5 

f \ 

) '/ 
I -$- RUN .... AY DUMP OLD 

14 

GUARD 

) " 
L 

MINE ) 

,/ 
- -, J /' 

\ 
\ 

\ ( / 

41 1/ >r 
I. ,rJf'" TRlBUT( j ~ \ M1NE " 45 ~ I 

,l'" 

" 
z~ 1 ;' \ sa'. 

( 
... ~ 

- I \ --,1 

~ ,)) >!' 
,-

I 
VI 

LLCKY cuss 
( MINE 

/ 46 
I I 

( / 
\ \ ( 

~~ ~ r 
J 

\ ) / \ 1 / I 
.# 

) I / 
( '-

I 
( I I 

[ 

JFII G 1LJRE 3 if ][ 'It; fv1Dr~l T D~ 'yl Ell DO • !lOll 

-$- CURRENT MOI\jITOR wELL 
- - I 

ScoLe lH=300ft, 

-$- TDMB <; T[l~ l r MUt~ IC {f--AL wELL 



----- - -- - --

r 

[ 

l 
South 

N/S Cross Sect on looking west -
North 

Elev, 4700 
M'v/#2 

TE1#2 TEHE 
4600 T r vi fi 1 

4500 

4400 

4300 . . ... .. . 

4200 

4100 ~~ .. _""' _"" .:..a.._ .. _ ... _ .. _ ..... " 

4000 

3900 

3800 

3700 

150 0 300 -=- I 

VerticoJ 8x Hor izontoJ ScoJe 1"=300 ft, 
L 4-15-93 

[ ~ 
f 

---- --------------- ---------------



ADEQ MEETING 

A TTEI'\TJ)ANCE LIST 

PURPOSE: ~"'= ~ 
FACILITY: Ton-zl£>~~<.< Af!c?-~ 

NAME AFFILIATION/ ADDRESS 

~ '{"'J\ " 7. ) I \.'--'" ~ .~I \' , (:~-

8. ______ _ 

9. ______ _ 

10. ______ _ 

NOTES: 

DAre ~¢7 
INV. NO.LOz.%c76 

PHONE/FAX 

2(77 -Y?2-,/ 

-<c:?7 - 7'571 



I 

I 

1Je-~ {J~ ~\~ 
C r . " J'V\ . 

VVv~- ~ ,.- ~ 1 €.t:2 r) -- . ~ 

. j~w ; lA-7 1 fl-/t~£ h IdJ CJ -! 

~ c,.lli/ £-f ~~ 1~ 
w~~~· 

(/?~e - -;-Cj~ 

vJ vvr-e- T c).;:P 
/) C-t MA-p5 ' 

= 



r-- r:- /J ..1-'-_ / ~ fA.-tpr? c..1/?s{t/l-~ 
( --

\ I 

tV-f.- 10 Jte7~ lv' l i 

S)-+e~ 
-- ':I R -Il, ~j, ~A~ 
~ ~ t rrtb. ~. 
~ t fWR- fv c(;!7{. 

we-~. Iv ~t-P("Z--
A tlIhcs 5 1) I ft~<-( __ . ~A pu.I 

Je? 

(}f?t'/tl?~ l.. 



~ L' ",-J2V'YO'~ -' - (.e.-J- sU~ 

~~ w~~ ~ ~ I£.!- ~~ ~&-: 

d.~, ~~~..u..-.. ~ 
L~ \ \ 

L~ h'ff ~ ~ ~ 
Sv[,\~ wo.-.etc p~ 

L .?' LJ.-.h'~ C~~ JJ -;, ~). ~ 'P -0 \ "'-t- s; 

L~~t-R- ~:p5> ... 

.. 

Ee.-~ :-( ~.V!A " u1-s -



'15 ~~ 7eY'''}U---~-\- ~ ~ 
I ~(D..l:WU- S~~ 

'L \ \ q=v"A#'lT'-!' ( tJ~w ) 
., 

'\:) ~~'S _ ~~ ~\/~ ~Gt--. ___ _ 

I)IA~..)( - ~ <V-'- J~ 0~"'Y--­
~ ~ ~ dil,,0 . ...:.- dlA"'-'-f. 

lAMA t:>~ /..).l,tL'J iJ-J! $P~ r~ 
r\~ .. I 

(J, l /;0 v-t7 A - c: J~ 
- -



Arizona D(partTn!Tlt oj EIll'ironmenUll Qualify 

AQUIFER PROTECTION PERIvfITS 
DETERMINATION OF APPLICABILITY 

Contention Mjne .' 
NAME OF THE OPUATIOl'i 

Tombstone Development Company 
NMIE OF OWNESt 

_NAME OF OPERATOR 

Old Bisbee Highway 
l.OCA TIOI; OF OPUA TJON (STREET ADDRE.SS) 

31 0 42' 28", 110 0 2' 

U-TrTUDE AND LONGITUDE 

'-;.II?- -f -
/ t.c..<!. 

T.20S., R.22E., SE1/4 Sect. 11, sW1/4 Sect. 12. NW1/4 Sect. 13 
TOWNSHIP, l;,AI'GE, SECTION, QUARTEJ< SECTION NE1/4 Sect. 14 

MAILING ADDR£.SS 

Jerome Niedfelt , p~~$. 
I 

NAME 

P.O. Box 1445 

I"U)"IBEJ<, STlliS"T O~. POSl OFFICE BOX NU)"IBEJ::. 

Grand Island, NE 68802 
CTT~- , SlATE., ZIP CODE 

James A. Briscoe (602) 721-1375 

Provic.!~ 2 d=rirtion of the OfXra1io:1 (tr.~ nalurc of the 'Dusin::.s.s o~ a:tivil)'), nOlin;; ~ ti:s.:h~rgc...s , s~ Bll.:)(:ne.C 
, r: " OC.ln!lIOf'.5. 

Dormant open pit mine and precious metal heap leach operation 

previously leased and operated by PBR (Cowichan) Minerals, Inc., 

circa 1986 thr6ugh 1989, and previously by Tombstone Exploration, 

Inc., circa 1979 to 1985, and Cochise Silver Mines, circa 1985-1986. 

This operation used cyanide hea~ leaching to recover gold and silver. 

This is a closure permit to finalize these previous operations. 

Return to: 

W?U FOml (Rev;"".! 6,91) 

Arizona Department of Environmental Quality 
Plan Review & Permits Section 
3003 N, Central Ave., 5 ~loor 
P.O, Box 600 
Phoenix, AZ 85001-06l".' 

I . y 

o 



The purpose of this form is to help enAble the stnIT or the WSlter Pcrmits Unit or the ArizoNl Depllrtment 

or Environmenllli Qunlity to determine which, ir nny, rC\:ulntory pr0l:n1mS mny Slpply to Dn Activity in which 

you nre en!:nl:cd or in which you mlly become enl:n!:ed. The Depnrtment rctulates mnny kinds or nctivitiec;; 

thercfore, mnny of the kinds of racilities or ncti"ities listcd below mey not Slpply to your opcrtltion or 

property. None of the Questions below pertnin to non-commercial use of products J:cncrnlly nvnaluble to the 

public. Please nnswer nil QU~t.ions nnd, where npplicnblc, e.xploJin with sufficient dcUlil in (he requested 

description. AtLnch ndditionnl sheets nnd reference sheets ns needed. Ple.nse ntlJlch nny design pluns, site 

pinos, mnps etc., thut mny nssist in this review. 

Is the operntion involved in nny of the followin!:? 

Induslrinl Wnstewnter Dispo~1 

Induslrinl Wnstnvnter Trelllment 

SnnilJlry Wnste~'nter Disposnl 

SanilJlry Wn.slewnter Trc.nlment 

SrtLlin~, Flocculution or Filtl.ltion 

RclC!lSe or Stornge of Liquid.s 
or Semi-liquids to n Ditch, 
Pit, Pond, or Lnnd Surfnce 

DispoS!l1 of Wnsle So!l'enLs or 
Oil to n Dilch, Pit, Pond, 
or Lnnd Surfece 

Reuse of Induslrinl or Commcn:inl 
Process \\'n.sIC'>vnler 

Reuse of S!lnit..ury Wn.stcwolcr 

Dischnrge to 0 Community 
Scwcr System 

Pre--Tre:::llmenl of W::tStC'>l'nlcr 
before Di.sch.:l~e to SC'>\'er 

Rtlca.se of \Voler or Wn.slewoler to 

Jr yes, Describe. AtLnch ndditionnl sheets ns ne<!ded. 

Yes ~ .................... __ ..... ______________________________ ____ 

Yes ~ __________________ ~ ________________ ..... __ ..... ____ 

Yes ~ ________________________ ~ ____________ __ 

Yes ~ __________________________________________ _ 

~~o Settling ponds were used in rock washing 
operation. 

@NoPrevious use included this as part of 
neap leach operatlon. 

Yes ® ___ ..... _______________ ..... ___ _ 

~)~oTheleaching circuit recirculated all water. 

Yes~~.-----------------------------------------­
Yes ~---------------------------------------

yes@) __________________ _ 

o Luke, Stream, Ri~'cr, Dr)' Wn.sh 
or other Surfoce \Yo ler Body Yes ® _________________________________ _ 

Groundw:ller Re-ch.:lrge Proje-ct Yes(~ ________________________________ __ 

Unde~round Slornge ond Re-covery. 
Proj e-cl . Yes( @ _________ '--____________________________ _ 

~ . , 

Operntions th:ll Add 0 Pollulllnl to n 
S:lll Dom e or S:llt Bed F onnn lion Yes( @ ____________ ..... ______________________ _ 

Opcrntions tnnt Add n PoIluLlnt 
to n Drywell Yes(~------------------------------

Ope"111ions thot Add n PolluUlnt 
to nn Underground Cnve or Mine Yes ~~)----------------------------­

~~)---------------------------Bioremcdi:ltion 

Applicnlion or t-!ulerillts 
10 the Lund Sunllce 

Yes 

Yes (~ ___________________________________ ___ 

2 
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H yes, describe. Attocn udditionul sh~ts AS n~ded. 

Lnnd Tre.ulrnent of WlLSlewnltr Yes ~ ____________________________ _ 

Buryin!: or WlLSles Y~ ~ ________________________________ ___ 

Disposnl or Gnrbn!:e, Trush, Refuse, 
},1nnure, Process WIlSIe, Rubbish, 
ConsLruclion Debris, or o'lher 
Solid WllSle . @)No Construct j 00 de9r~ 50 iu.soeiated .... ith: 

. r.-;-" Iast phase of mlnlng 
Sludl:e Disposul Yes ~)<--------------------__ _ 
~rininl: (® No Inacti ve open pit mine 140 I deep x 

7,000' long x 300' wide 
1\1illinl: @NoRock crushed for heap leaching-inactive 

Ore Processin:; 

Le:lching OperJlions 

Plocer 1\!ining 

Sond nnd Grtlycl Exlrnction 
or WllShing 

Chcmicnl Use 

Chcmicnl SIOrtlge 

ChcmiC!l1 Production 

Fuel SIOrtlge 

Use of Hn:z::lrdous SubStllnces 

Stor.lge of IJ!l.7:lrdous SubslDnces 

GencrJlion of Hourdous \\'l.!..Stes 

~NoGold/silver cyanide heap leaching 

~~o Gold/silver cyanide heap leaching 

'r'es®_' _______________ _ 

~No Neutralized heap leach tails are used for 
ABC road metal & gravel applications 

(~No Assay laboratory chemicals-stored in 
fenced, locked, block building 

~No Metallurgical chemicals were stored-now 
have been neutralized 

Yes(@) _________________ _ 

®~o 
' @No 

@ No 

Fuel was stored in above ground tanks, 
now removed 
Cyanide - now neutralized 

See above 

Yes ~ ________________________________ ___ 

Trc:Jlrncnt, SIOr.lge, or Dis p05.:J I of ® ~o Cyanide used in hea~ leach process-all 
H:u!l.rdous Wustes has been neutrali ze 

Dust Control 

T ruck or Cnr Wn.shi ng 

Aircrnfl or AUlomobile SCn'icing 
" , 

Printing 

Waste ReqcJing 

Mnnufncturing 

Ports Assembly 

Pho(ogrJphic Processing 

Drilling 

Well Development" 

Yes ~------------------------------------
Yes @ _______________________________ _ 

~ No Trucks & Heavy equipment serviced-minor 
, c.~ oily filters remain-to be disposed of 

Yes ~ 

Yes <@) _______________ _ 

Yes ~------~------------------------___ 
Yes~ _________________________ __ 

Yes ® _____________________ _ 
®)~o 

~No 

Permitted exploration drilling-holes all 
backfilled & properly abandoned 
Permitted water ,(3) & monitor wells (2) 
are on property 

J 

<0 



Groundwulrr or YDduse 
Zone T'I!onitorin1: 

Atricullurul Production 

Tree Fnnninl: 

If ycs, describe. AI~ch Dddilionul shrds ns ncedrd. 

@ No By monitor wells PBR #1 & TDC #1 as well 
as water wells TEL #1, 2 & 3 

Y~ ~ __________________________________ __ 

Yes @ ________________ _ 
Horticulture Yes ~ _____________________ _ 

Silvicu)(ure Yes ® _____________________ _ 
Aqtlocul!ure Yes Qig) _____________________ _ 

Animol F~dinl: Opcrulions Yes ® _____________________ _ 
Rnisint Liv~lock Yes <E£) _____________________ _ 
A!;riculturul Applicotion of Sludge Yt:S@. _____________________ _ 
Irrigalion Yes @ _____________________ _ 
Boordin); Animuls y~ (@ ______________________ _ 
TiCk-Dipping of Animols 

Food Preponltion 

Dry Cle::lning 

Puinting 

Puinl Stripping 

y~~-----------------------
yes@) ___________________ _ 

Yes ~--------------------­
yes(~-------~------------­
y~(~---------------------

T'llCi:lic.nI, Dcnllli 0;" 
Vete.r1n.1ry ScrYic~ Y ~(@ _____________________ _ 

T'I!orlicion SCrYic~ yt:S® _____________________ _ 
Other Actiyity 

(Other t~n I!oust:hold ACli"it)') y~ No Describe: _____________________ _ 

If you onswered y~ to ony or the uboye ple::l.Se provide 0 brit:f description of the type, composition, QuonLit} 
of ony moteriols used, slorffi, tundled or disposed of. (Atl...:lch oddition:11 she-cts ond reference she-cts ns 
ne-cdcd) 

As part of 3 separately managed gold-silver heap leaching operations 

from circa 1980 to circa June, 1990, cyanide was llsed as,the leaching 

agent. Various water and monitor wells were analyzed regularly. 

Elevated cyanide and mercury were found in TEI well #2, approximately 

10 years ago. Sampling in the spring of 1993 showed elevated nitrate 

(16 ppm) but no cyanide or mercury (see assay sheets). No pollutants 

have ever appeared in adjacent monitor and water wells PBR #1 & TEI #1 

have never shown nor now show pollutants. Monitor well TDC #1 was 

drilied to determine if any plume had migrated' from 'th€ area of TE~ #2. 



Analyses showed there was no migration. 

As is typical for heap leach operations, all solvent solutions 

and pregnant (metal bearing) solutions were carefully circulated 

so that no metal or solvent would be lost. It appears that there 

was some leakage from the TEl preg/barren solution pond. 

Remediation of this area was done by PBR Minerals, circa 1986-88. 

Recent sampling in backhoe trenches up to 12 feet deep showed 

small amounts of cyanide in localized areas. These areas are 

still being mapped. 

The PBR heap leach installation was constructed in 1988. 

It has double lined reuseable heap leach pads and ponds. PBR 

ceased operations in the spring of 1989, and shortly thereafter 

declared bankruptcy. Recent testing show the pads and ponos have 

been neutralized, except for very small areas of low level 

cyanide. Cyanide containers in a fenced area as part of this 

APP for closure application have been triple washed with sodium 

hypochlorite and rinsed, destroying any remaining cyanide. 

Above ground fuel and waste oil tanks have been pumped clean 

by l1 eA-~ 0,.1 and the tanks sold to other 

users. Various non-hazardous waste has been disposed of by 

hauling to the Tombstone public land fill. Scrap metal has been 

collected and sold to scrap metal dealers. Mine tires over 36" 

in diameter have been c~ollected and placed in a tire cell (see 

map) and will be buried. Chemicals have been inventoried in the 

assay lab and stored for future use. Drainage of surface run-off 

has been channeled away from the open pit. 

The land fill in use during the previous mining operations 

(see map) is awaiting permit for closure. Old PVC leach pipe 
() 



has been piled at the edge of this dump for disposal. Several 

hundred cyanide barrels dating back to the period 1980-1985. 

These drums were reportedly washed and are crushed. An 

impermeable membrane and clay capsule was constructed to receive 

these drums. They are awaiting a disposal permit before covering. 

Attached colored maps at a scale of 1" = 200' show details 

of the above. 



Does the OpCnltion include IIny or the (ollo\\;nl: Ceutures? 

Surfoce Impoundments 

Evnporntion Ponds 

Holdin&, SIOr.lge or 
RelcnLion DllSins or Ponds 

Trentment or Disposol Pits 

Sewn~e TrcnLment Ponds 
or Logoons 

ScltJin:: Ponds 

Percolnlion Ponds 

Sludge Ponds 

Sludl:e Dr)'in!: Beds 

EvopOlrDnspirulion Beds 

Wisconsin t\!ounds (t\!ound 
Dispo~1 Syslcm.s) 

Seplic Tonks 

On-Sile Sewn::e Disposol Syslem 

U::Jch Linc:sfL.ench Field 

DispoS-:l1 or Scepo::e Pits 

WD..SI~WDler TrC:ltment Plunl 

Storm Sewer 

Storm Woler Impoundments 
or Containment Fe.uturc:s 

Storm Wuter Diversion Fe:ltures 

Cnn.'lls, Ditches of Other 
Fncilities [or Surf:lce 
Trnnsporlnlion of Waler 

Swimming Pool 

Drywe11 Wh ;ch Receives 
Storm \ Inter Runoff 

Indic.:lte number und Iype uf fcutures nnd describe bricn,. 

---~~)No 

@No 

Old hreg/barren cyanide solution ponds & 
fres water makeup surge ponds 
Tailings wash ponds - slime evaporation 
ponds 

~No No lonqer in use - associated with past 
r 'hl~ heap leach operation 

Yes~ 

yes® ______________ _ 

yes® _____________________ _ 

ycs~-----------------------
ycs@ ____________________ _ 

yc:s~-, -------------------------------
yes(£G) ____________________________ __ 

ycs~-------------------------------
(~ No At the assay lab, Butler office building & 
~the metallurgical buildings all have small 

\'es\~ septic tanks for ~s & sinks 

@ No See septic tanks 
+~;li!..b 

ycs~ ________________________________ _ 

Yes ~L---------------------------
Yc:s~ _____________________ _ 

Yc:s ~ _____________________ _ 

Yes ~ _________________________ _ 

Yes@ 

'Yes@ .-~.~ . 

yc:s~, ______________________________ __ 

Drywell Which Receives Storm Wnter 
in nn Aren Where Chemicnls nre 
Used, Stored, Trented, Bundled, or ,~ 
11 fonufucl ured Y es (~----------------------

Inj celion Wells Y es ® ___________ --::~ _______ _ 
Woter Wells @No 3 to an average depth of 600'-see cross 

sectlon 
lIionitor Wt::lls ~ l'iu 2 as above - see cross section 

5 



Oil, Cns, Cl'{)lhcrmul 
or Helium Wells 

r.fine Tuiiinl:s Piles 

r.tine TnilinI;s Pods 

r.1ine Tlliiinl:s Ponds 

l\iine Lenchinl: Pods 

r.fine Lenc:hinC Ponds 

Abo\'e Ground Storn1;e Tnnks 

Unde11:round Stonlge Tunks 

Lnndfill or Solid \Yuste 
Dispo~1 Fuc:ility 

IndiCJIte number lind type or (C!ltures nnd describe brieny. 

y~~-----------------------------------------
~No See map-tails all neutralized & cyanide 

free ® No See map-neutralized & cyanide free 

y~G;)--______________________________ _ 
~No See map-neutralized & cyanide free 

~No Empty and contain no metals 

9 No Removed from property 

y~~-------------------------------------------
® No Used for mine opreat ion so1 id waste 

Are Ihere nny wnst~ or by-producl~ crc.ntcd In the opcrntion or octi"ity? 

n. If yes, \\'hat nre thc)': 

b. lIow nre Ihc)' disch:lr'l:cd or di5puscd: 

c. Wht:re is the lo~tion or the disch:lf');e? 

d. \\'h:ll is the frequency nnd volume of discholbe? 

e. is there uny trCJ.llment before disch:.J11:e? H ycs, dt:Scribe. 

Do ),OU Oll'n or oper.lte nn)' l::md, building, ir.sl:lIl:.Jtion, structure, conl'e),:.Jnce, orc:::J. or source u.s.soci:.Jted with 
the disch.:lrging or dispos.:ll nctivit)', opt:r-Jtion, or f:.Jcility in question? Yes 

If )' es, n. When W:l.S it con5tructcd? 1988 

b. H:lYe Ihere betn ony modific:ltions since Ihe urigin:.JI construction? No 

c. If yes, \\'hen: 

d. Wh.:l( wus tI ~ n:llure of the c:h:lnge? (provide dt:l:lils r~urding ch.:lnges in qU:llit)' or qU:lntity) 

e. Are there nn)" \\':l.Sles or by-products (hut resulted from the modific.ntion? 

f. How nre (hey disposed? 

~re (here un)' \\'n.sles or by-products stored on-site? No 

n. lr yes, describe type, qU:lntity !lnd n:llure of slo:-Jge. 

6 



Docs the opeMllion or activity involve sewu\:e di.~pos.al or reuse ur rcduimed w1I.Stewuler'! No 

n: Ir yes, describe. AlLDch II ddiliorul shl'ClS n.s n(.'(.'dt."d. 

b. AIl!lch copies of nn Approvul 10 Construct ond Appro"al to Operute from outhoriz.ed ogene),. 

Are there ony industriul or n~n-domestic sources of sewllI:e or wllStewoter? Yes 

o. If yes, dc:scribe A septic tank for toilet facilities for office, 
assay lab and mill buildings. 

How long ius the focility oper.ltion or octivity been ut it 's present 10c.:llion'? Abou t 14 years 

ls the fncility in opernt ion now? No 

n. If no, when did operntions CeASe: Circa June 1990 

or: b. \~'hcn ore opernl ions expt'Cled to bl1:in'? 

List on." em·ironment..nl perm ilS held by the operation, f:Jcilil y or nClivity . Provide the permit number nnd 
the nome of the i.s.suin~ enlit)'. GWIP # from AZ DWR. This permit was 
allowed to lapse during the bankruptcy of PBR Minerals, Inc. 

What is the depth to j; rOundw:ller ben~lh the OptfUlion or nClil"it y? Approx imately 500' to 
static water table 

n. Soun:e nnd d:Jte of dUln: Recent measurements in water wells TEl # I s 
1, 2 & 3, and monitor wells PBR #1 & TDC #1 

Does the operulion in\'oive on~ 1:round\\':lter monitorin~ or environment:.!1 rcrncdiution? 

n. If ) 'C:S, describe Ground water has been recently tested from all 
water and monitor wells. 

b. Attoch most rC'Cent I:roundwutcr onul )' ses 

c:. Atl.!Jch nny \\'05ic\\'uter or emuent nnalysC$, "':lSlt ch:lrJcteriz.ation studies or nmbient 
groundwater nlUlyses. 

I 2tW'l-cz..~ Jbo.. "i3. 'f'\.$ L~ ~ cC r1 if)' thu t the information pro\'ided in this form is t:-ue to the best 
o( my · nowlc d~e . 

~ *~.:~ Fre.s ::rA.1V!) r",-,,-. 3)z1/r't 

Sign:lture. D:lle, Title 

Return to ·~ __________________________________________________________________________ __ 

Evnluato r 's Name 
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Arizona Department of Environmental Quality 

AQUIFER PROTECTION PERMIT APPLICATION 
c==================~=c===========

==== 

(see guidance document for details) 

A. FACILITY DATA -

1. NAME OF FACILITY (List previous names, if any) 

Contention Mine 

2. a) DATE FACILITY BEGAN (or is expected to begin) 

OPERATIONS 
Circa 1980 to Circa June, 1990 

b) EXPECTED LIFE OF THE FACILITY 

Currently dormant 

J. MAILING ADDRESS OF FACILITY 

4 • 

2100 N. Wilmot Rd., #218 

Tucson, AZ 85712 and 

P.O. Box 1 445 

Grand Island, NE 

FACILITY ADDRESS 
68802 

Old Bisbee Highway, Tombstone, Arizona 

--
5. COUNTY Cochise 

6. FACILITY LOCATION 

Quarters a) Township 
208. 
208. 
20S. 

Range 
22E. 
22E. 
22 1.-

8ection(s) 
11 8E 1/4, __ ~jA~ ___ lj~_ 

8W 1/4,---1/4,---1/4 12 

b) tgtitude ~fg:421 
NW1/.4 - -
NE 1'/4 13 

~~II 

Longitude 1100 21 
~~------------------

(AOEQ·Vat~r P~rmits Unit Form APP 1 . Revis~ 10/17/90) o 



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 2 

7. FACILITY CONTACT PERSON James A. Briscoe 

8. TELEPHONE~NUMBER (602) 721-1375 --------------------------------
9. NATURE.OF BUSINESS (FACILITY) 

Gold/silver mine and heap leach facility 

B. APPLICANT INFORMATION 

1. NAME OF APPLICANT 

Jerome Niedfelt, President 

Tombstone Development Company 

2. APPL~CANT MAILING ADDRESS 

P. O. Box 1445 

Grand Island, "NE 68802 

CONSULTANT MAILING ADDRESS (OPTIONAL) 

James A. Briscoe 

JABA, Inc. (602) 885-9141 

2100 N. wilmot Rd., #218, Tucson,AZ 85712 

J. TELEPHONE NUMBER OF APPLICANT 

(308) 382-7480 

CADEQ-Vater Permits Unit Form APP 1 - Revised 10/17/90) 



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 3 

C. OWNER INFORMATION 

1. NAME OF.-"OWNER 

Tombstone Deyelo~ment Com~any 

2. OWNER MAILING ADDRESS 

P.O. Box 1 445 

Grand Island, NE 68802 

3. TELEPHONE NUMBER OF OWNER 

(308) 382-7480 

4 . LAND OWNER 

AS above 

5. LAND OWNER ADDRESS 

As above 

o. OPERATOR INFORMATION 

1. OPERATOR NAME 

AS above 

2. OPERATOR ADDRESS 

3. OPERATOR TELEPHONE NUMBER 

(ADEQ'~ater Permits Unit Form APP 1 . Revised 10/17/90) 



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 4 

E. EXISTING ENVIRONMENTAL PERMITS 

1. NPDES PERMITS & NUMBERS 

2. REUSE PERMITS & NUMBERS 

J. RCRA PERMITS & NUMBERS 

4. AIR QUALITY PERMITS & NUMBERS 

5. SOLID WASTE PERMITS & NUMBERS 

(ADEO-Vater Permits Unit form APP 1 - Revised 10/17/90) 
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AQUIFER PROTECTION PERMIT APPLICATION - PAGE 5 

G. REQUIRED AITACHMENTS 

Please indicate in the spaces provided that the appropriate 
attachments Gr information have been included. 

1. LOCATION MAP 

____ Have you attached 2 copies of the appropriate map? 

Is all the following information indicated on the map? 

_____ The facility site boundary? 

_____ An area of at least 3 miles around the boundary? 

-----Location of all wells within 1/2 mile of the 
boundary? 

____ Land ownership or use of properties adjacent to the 
site? 

---Have you included well construction details and well 
uses? 

2. SITE PLAN - TWO COPIES 

----Have you included the site plan? 

Is all the following indicated on the plan? 

_____ Property lines? 

----Buildings and structures? 

-----Locations of water wells, borings or samling points? 

----Locations of discharge sites? 

____ Topography? 

---Proposed Point of Compliance? 

3. FACILITY DESIGN PLANS - TWO COPIES: PROPOSED AND/OR 
liAS BUILT" 

____ Have you included the design drawings? 

(ADEO-Vater Permits Unit Form APP 1 - Revis~ 10/17/90) 



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 6 

4. CHARACTERIZATION OF DISCHARGE 

summarize past (or anticipated) discharge practi~es: 

All mining and heap leaching facilities are inactive 

a) Have you attached analytical reports or projected 
data describing the chemical, biological and physical 
properties of the discharge described above? 

b) List the rates at which a discharge has o~ will occur. 

No discharge will occur 

.. 

What is the duration and frequency of the discharge? 

c) List the location of each discharging facility. 

Descriptive 
Name Latitude Longitude 

-------- --------------

CADEO-Vater Permits Unit Form APP , - Revis~ '0/'7/90) 
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AQUIFER PROTECTION PERMIT APPLICATION - PAGE 7 

5. DEMONSTRATION OF BADCT 

Indicate that you have attached a description of 
-..."....,,....-
pollutant control methodologies for the facility and a 

discussio~ of why they meet the BADCT requirement. You 

may use this page if convenient. 

I. Mine Dumps 

The rock comprising the dumps is non-acid generating 

(composed of oxidized material) and contains sufficient 

carbonate rock to keep pH neutral to basic. All dumps are 

at or near head waters of drainage so no significant runoff 

component is present. 

TT. Leach Tails 

Crushed (-3/8") rock has been leached of its gold 

and silver values using cyanide, rinsed with water, 

neutralized with sodium hypochlorite so the cyanide was 

oxidized. The tails were then removed from the pads to 

clay ljned storage areas (see maps), Some of this material 

was washed to separate fines from coarse material. All 

material has been tested with backhoe sample cuts and 

found (with one small exception - see map) to be cyanide 

free. Addition of lime during the processing as well as 

presence of limestone in the rock results in neutral to 

alkaline character of the tails. Only rainfall directly 

on the tails inpl1ts water and there is no drajnage from 

the tails. 

III. Open Pit Mine 

The Contention mine bottom is well above the water 

table. There is no standing water in the mine. All 

. surface drainage is conducted away from the mine. 

(AOEQ=Vater Permits Unit Form ~pp 1 • ReviscO 10/17/90) 



AQUIFER PROTECTION PERMIT APPLICATION - PAGE B 

6. DEMONSTRATION OF COMPLIANCE WITH STANDARDS. 

Have you indicated a proposed Point of Compliance 
-----on ~~e appropriate site plan or map? 

Is th~ p~oposed Point of Compliance for: 

Hazardous substances? -----
Non-hazardous substances? -----

Provide justification for selecting the proposed Point 
of Compliance. 

(ADEO-Uater Permits Unit Form APP 1 - Revised 10/17/90) 
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AQUIFER PROTECTION PERMIT APPLICATION - PAGE 9 

7. DEMONSTRATION OF TECHNICAL CAPABILITY 

a. Who is responsible for the design of the facility? 

liWQ~ A B~j~coe' Registered Geologist AZ #9424 & CA #518 

Provide the basis for the party's capability: 

B.S. 1964 & M.S. 1967 from University of Arizona in 

Geology, short courses - Eng. & Environmental Aspects 

of Mine Waste Disposal, 1992, AZ APP Application Process, 

1992 

b. Who is responsible for the construction of the 
facility or its components? 

No construction involved 

Provide the basis for the par~y's capability: 

c. Who is responsible for the operation of the 
facility? 

Tombstone Development Co. through JABA, Inc. 

Provide the basis for the party's capability: 

See above 

(ADEQ-Vater Permits Unit Form APP 1 - Revis~ 10/17/90) 



~ AQUIFER PROTECTION PERMIT APPLICATION - PAGE 10 

8. DEMONSTRATION OF FINANCIAL CAPABILITY 

Please indicate in the spaces provided that the 
appropri~e attachments or information have been 
included. Please submit financial information in a form 
that will easily allo .... ADEQ to keep such information 
confid~ntial. 

a) Have you included estimates for the total costs of 
each of the follo .... ing aspects of the facility? 

----Construction; 

____ Operation; 

x Closure; 

x Post-closure care; 

b) Have you attached the required statement from 
the applicant's chief financial officer that the 
applicant is financially capable of meeting the 
costs estimated in sub-section a) above? 

c) If the applicant is not a governmental entity, have 
you ' included one of the following? 

----The most recent 10K form of the applicant; 

____ A report containing all of the following: 

___ Applicant's organizational structure Corporation 

__ Description of applicant's business Real Estate 
Holding Compan1 

Applicant's net worth, describing major 
--assets and liabilities 

Description of judgments exceeding None 
--$100,000.00 against applicant during five 

year~ prior to making this ~pplication 

__ Description of bankruptcy or insolvency 
proceedings by applicant during five years 
prior to making' this application , None 

----

Names & dates of birth of executive officers 
(If applicant is a corporation); 

Evidence of a bond, insurance, or trust fund. 

(AOEO-Uater Permits Unit Form APP 1 - Revised 10/17/90) 
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AQUIFER PROTECTION PERMIT APPLICATION - PAGE 11 

9. ENFORCEMENT ACTIONS 

Provide a brief description of any action for the 
enforcement of any federal or State law, rule or 
regulatiop, or any county, city or local government 
ordinace·relating to the protection of the environment, 
instituted against the applicant during the five years 
prior ~o making this application. 

None 

10. ZONING 

Indicate that you have included evidence that the 
facility complies with applicable municipal or 
county zoning ordinances and regUlations. 

( . .l.OEO-\Jater Permits Unit Form APP 1 - Revist-d 10/17/90) 



AQUIFER PROTECTION PERMIT APPLICATION - PAGE 12 

H. CERTIfICATION 

I certify under penalty of law that I have personally 
examined and am familiar with the information submitted 
in thisa~plication and all attachments and that based 
on my inquiry of those persons immediately responsible 
for ob~aining the information· contained in the 
application, I believe that . the information is true, 
accurate and complete. I am aware that there are 
significant penalties for submitting false information, 
including the possibility of fine and imprisonment . 

. NAME AND OFFICIAL TITLE 

SIGNATURE 

DATE SIGNED 

(AntC-Vater Pe~its Unit Form APP 1 . Revised 10/17/90) 



Jaba Inc. 
PER SON A L CON T ACT PRO F I L E 

O r. :Mr. First:Donald Init:G 
Title:Water Pollution Compliance Officer 

Company:AZ Dept. Of Environmental Quality 
Addressl:0ffice Of Water Quality 
'Address2:3033 N. Central Avenue 

City:Phoenix 
State:AZ 

Code:Government 
Type: Hydr'ologist 

1D Number': 
User 4: 
User 5: 
UseI'"' 6: 
User' 7: 

Zip:85012 

Friday 01/29/1993 12:31 PM JB 
Notes 

Last:Bell 
Decw: Don 

Bus. Phone:l(602)207-4613" ,,159 
FAX Phone :1(602)207-4634" ,,159 
OtherPHONE: 
Executive:James Briscoe 

Country:USA 
User 8: 
User 9: 

User' 10: 
User 11: 
User' 12: 
User 13: 
User 14: 

DB will revoke tha PBR GW1P, & send ' if to the bankruptcy 
judge & see what he has to say. Wanted to give me notice so I 
wasn't sUPI'"'ised. 

In April we need to g~t togather for a pre application 
meeting, and I will need a completed complian6e ~chedule -- such 
as what are we going to do about the nitrate & eyanide plume, ? 
what about the heap leach ? ·will we do about closure' or opening. 
Closure will require temporary closure, revegetation etc -see 
my BADCT documents. Review with Ed or Don. They will then 
review & give opinions for corrections revisions etc. Within the 
next 6 months have an outline of a APP with the gist of what 
will be done. Then 6 months later will submit a full 
application (early 1994). Then after re v iew for approval which 
could take 6 months to a year and that includes Public Notice. 
If sUbstantial comment from the public, then will have to hold a 
public meeting(s) in Tombstone or Bisbee and respond adaquately 
to those meetings. Then we can get approval for construction of 
the remediation plan. 

The ADEQ will demand that the APP have TDC involved with it 
- cosigning or whatever. TDC has always been responsible for 
the property but they haven't been paying attention -- ie they 
can't retreat to Nebraska and be oblivious to what is going on 
with the leasors. ADEQ will assess fines against TDC for 
non-compliance on the part of leasors. Examp. $8mm fine Magma 
at Pinto Valley for letting Tails slump into Pinto Creek. 
Tuesday 01/26/1993 9:46 AM JB 

Pumping of TEl #2 is not the solution according to Don Bell. 
They (the ADEQ) are concerned that there is a plume of 

contaminate that has to be measured to see how large it is. 
This will entail measuring other wells to determine the extent 
of contamination and the direction of ground water flow. We 
have to design the test work and remediation, and show why it is 



Donald Bell 

Ott-/15/1 '-)93 

=======- Notes· 
adaquate to solve the problem. If we don't they will at 3 to 10 
x our cost. He says it won't be expensive, just a few more 
small test wells ( 1 or 2 or 3) to determine the amount, depth 
and direction of flow. 

He enphasized that I should talk wi Dave Anderson (the 
hydrologist) befor'e pr'oceeding too much further. 

He emphasized the need to take it slowly and design the 
right program (inferred with the checking of their dept.) so we 
don't do any wheel spinning. 

He will be happy to talk wi Jerry, ADM, Jim Knox or whoever. 
Monday 01/25/1993 4:15 PM JB 

Don't think we should contimue pumping into the unlined pond 
which is a violation of the . 

Give Dave Anderson a call 207-4669 
Monday 01/25/1993 1:08 PM JB 

Concerned that we're pumping water with above MCL nitrate 
into an unl ined pond and "robbing peter to pay Paul" as far' as 
potentially contaminating the ground water with itself. He 
suggests we stop pumping until he can research the problem to 
see what can be done. 
Monday 01/04/1993 9:33 AM JB 

Concerned about the bankruptcy judge re: what to do about 
the real property like the PBR pump. He would like to see my 
map of the area to be drilled. 
letter & will fax me his notes. 
Tuesday 12/22/1992 3:41 PM JB 

He has some suggestions on my 

May just be able to work toward closure with just the GWQPP, 
without going to an APP. 

He'll review & get back tomorrow. Roger Kennett is snowed 
under & will get back to me after the 1st of the year. 

FAX transmittal is fine no need to mail copies. 
Sampling will simplify and better direct the document 

preparation, and it is his top priority and what we should do 
first ASAP. Lack of cooperation and speed will result in 
movement toward a cons ent decree from the Attorney Generals 
office. Costs could scalate 10 x by the time all the attorneys 
are paid . 
Tuesday 12/22/1992 10:15 AM JB 

Ph & Conductivity ?yes. 
Frequency for sampling will be determined on the basis of 

what these samples show. 
Inspection in Mid Jan. 
Washed Cyanide drums - what can we do about disposal? Just 

get it all togather & determine whether we need to get it into a 
certified land fill. Let it go until we can deal with 
everything togather rather than making it worse by burying it 



Donald Bell 

age: 3 04/15/1993 

~-======================== Notes 
and then digging it UP etc. 

Have to address what to do with leachate in the bottom of 
the leach pond. 

Inspection of runoff control. Measure rainfall at site. 
Report on all these things. Photos of problems & solutions 
before and after, once we've established a definitive plan of 
action. 
Wednesday 12/09/1992 4:23 PM JB 

What is the nature of the relationshipof TDC to Briscoe ? 
They have given me authorization as their consultant to proceed 
with the work proposal and sampling discussed. 

Fly in the ointmentment - bankrupt proceedings Cowichan & 
PBR was left alive - may have some criminal proceedings against 
some of the PBR - Cowichan. 

Point DB wants to make as far as Don Bell is concerned we 
are working toward starting on the application for APP at TDC's 
expense. 

DB will write a memo to all players including Roger Kennett. 
Within the next two months get a compliance schedule as a 
target. It might cost 10 - 20 K to clean up things to make ADEQ 
comfortable -Over next 2 - 3 months 
Friday 11/27/1992 2:23 PM JB 

If drilling is done within their precepts they will allow us 
to proceed with the exploration. 

Will be a need for them to apply for an APP as the last 
permit no longer exists as the Co. no longer exists. Have an 
APP to run the pollution control system & water shed management . 
Proper treatment would be capping or vegetating, Within 3 
years, they would have to come into compliance .. 
Tuesday 11/24/1992 11:21 AM JB 

Don called out of the blue. First wanted to apologize for 
not getting back to me sooner -- but he's been pressed on 
various other more serious cases. Wanted to know what WaS going 
on down there. I said that we would be JVing with USMX in the 
very near future and they would be drilling about 25 holes 
within the month. He immediately said he couldn't gO along with 
that until they got an environmentally responsible party to 
respond to the current permit, which was the point of his call 
this morning. I asked why he thought that exploration holes 
would have any effect on pollution. He said it would co-mingle 
potentially polluted ground water . I sai d there was no intent 
to drill into the water table & there wouldn't be any cross 
contamination as the holes would be plugged. He said 
regardless, unless there was someone to take responsibility for 
the current permit owned by PBR, he wouldn't allow any further 
work on the property - regardless that it was related to 



Donald Bell 

. age: 4 04/15/1993 

========= =" Notes 
exploration or not. 

We went thru the repeat of our earlier conversation that 
this was an opportunity for the State of Arizona to get a 
responsible party to perhaps develop a mine but that without 
exploration, no one was going to take environmental 
responsibility for predecessors activities so they could do 
exploration . He said it was the responsibility of the owner for 
failures of past lessors who didn't live up to their contracts. 
That TDC had all indications of an absentee landlord who wasn't 
paying attention to their responsibilities -- and they would 
have to bear the brunt of clean UP and show financial 
responsibility . If the cleanup bankrupted them, then so be it, 
and the property would revert to WARF (sp?) an acronym that he 
neither knew the correct letters for nor the derivation. But it 
is the state Super Fund and the equivalent of the Federal CERCLA 
SuperFund. It is important not to force them into enforcement 
and their doing any study and remediation because there will be 
non-compliance penalties (fines) plus the law states they can 
charge their costs (perhaps done by a subcontractor) times 3. 
Thus its conceivable that costs could be in the $100/ hr range x 
3 or $300. Not inconceivable that personal responsibility on 
the part of the officials of TDC could be assessed. What ever 
is done it will be much less expensive to have it done by TDC & 
their subcontractors . 

They need : 
1. The owners to take responsibility for the ground & what ever 

is needed for remediation. 
2. The owners (since PBR for all intents & purposes no longer 
exists) to take responsibility for the permit that is now in 
existence. They must then abide by and administer the permit. 
3. The owne r must be able to show financial responsibility. 
4. The owner (responsible party) must come to Phoenix and meet 
with the ADEQ (Don Bell & others), and explain how the permit 
admini s tration and closure will be done. This will not be free . 
Sampling must be done and a remediation plan executed. The 
permit must be either maintained as an operating permit or 
closure must be pursued. He suggests that Jerry Neidfelt 
authorize me to look into an APP (Aquifer Protection Permit) 
he will then send one to me and Jerry. 

If TDC gets underway and starts meeting its 
responsibilities, he will work with the current lessors, so that 
the APP will include drilling as part of the activities of the 
APP and they can proceed so that an ore zone can be drilled out 
and then an operating mine can be permitted. 

He has time to meet in Phoenix on Dec. 10 to review with the 
owners how they will proceed to administer the permit and will 



Donald Sell 

04/15/1993 

-'-- -- . - , ,." Notes -, === 
coach them on proper proceedure. If the ADEQ has to proceed on 
this on their own, they will first issue fines for noncompliance 
& that will end UP in TDC' s lap for payment. Then they will 
study the site themselves (thru subcontractors) at cost x 3. 
They will bill TDC for that. 

He pointed out that the only reason that they haven't 
proceeded before this to levy non-compliance fines is because I 
contacted them first and have acted in a professional & 
competent manner in starting compliance. He suggests that TDC, 
because of my familiarity with the project, act as contractor to 
do what is necessary to bring the current permit into compliance 
and proceed with closure. He will so inform Jerry Neidfelt of 
that when he talks to him. He doesn't think there is a great 
problem, but there must be timely reporting and compliance. If 
not, they are not doing their job & they suffer the 
repercussions. 

Thursday 09/10/1992 10:13 AM JB 
Don will come down tomorrow with Dale Anderson a 

hydrologist . They will leave Phx. @7:30 & be here about 10 at 
Wilmot office. Andy Rendes of the Tucson AZDEQ - Water Quality 
branch will me us there. I will give a presentation on what we 
will be doing in Tomb. as part of the geologic exploration 
program. This is important that they get an overall picture of 
the geologic e nvironment and what the outcome could be. Also 
as it relates to the metal zoning pattern & how that relates to 
the soluble metals. Again I explained that we will be using no 
cyanide. That no mercury to my knowledge has been used in the 
district, and that any present probably comes from the oxidation 
of sphalerite which almost always contains minute amounts of 
Hg. 

He said that the AZDEQ wa s most interested in getting a good 
scientific basis of what was going on in the district as it 
relates to the geohydrology. He felt that from what I have told 
him of our proposed work that with a few embellishments in water 
sampling it would probably be applicable to what the AZDEQ 
needs for an Aquifer Protection Permit (APP), which they will 
require that we hav e (get). He also pointed out there the 
Tombstone people, because of lack of knowledge of what is going 
on, have been coming to the Phx. office of AZDEQ & checking the 
file. This of course catalyses them into further activity. 

Because of the problems of repeated bankruptcies leaving 
pollution questions un answered, he want s to involve the TDC 
people early on and make it clear to them that they have the 
ultimate responsibility for the property. Further, that he 
thinks that it may be best that the APP reside with them, and is 



Donald Sell 

age: 6 04./15/1993 

,~ - - Notes 
part of our lease, as it hasn't worked the other way around in 
the past. It is very clear to the AZDEQ that cleanup of any 
ground water is TOC's problem, and that if Excellon should 
terminate, TOC would be required to get an APP and do any clean 
UP that is necessary. Thus their insistence in the Lease 
Contract that Excellon pay remediation out of its pocket is 
ultimately counter productive as it discourages Excellon from 
continuing, & giving the property back to TDC at which point 
they would be responsible for cleanup, with no lessor. 

I explained to DB that if we made the discoveries I 
expected, we might develop a well field for the Town out of the 
mineralized area to the northwest. He suggested that at some 
point it would be worthwhile to have a town meeting and explain 
to the townfolk what is happening. 
didn't have a problem with that. 

I agreed & said I personally 

After the conversation, Tom Waldrip & I discussed whether he 
should go on the tr'ip to Tombstone that will follow the office 
presentation. We determined it would be best for the two of us 
to go, so there would be a second party that could confirm what 
took place at the field meeting. 
Tuesday 08/25/1992 1:19-1:57 PM JB 

Don Bell called to make an appointment to come to Tucson to 
review the situation w/ Tombstone water permit compliance. 
He'll come w/ Dale Anderson, a new employee who they're breaking 
in. He'll bring the entire file which we can copy on our 
copier. He'd like to review what we have planned & then go down 
to the property and review it on site. He said there may be a 
way of getting a temporary permit to get us thru the exploration 
period. Then if we define an ore body we can go forward with a 
new permit or if we drop the property, TDC will then have to go 
thru closure. The innuendo is they'd like to cooperate with us 
as much a s possible. 

It appear s that PBR did everything right, they just didn't 
complete it. All that may be necessary is to do additional 
pumping and testing of the PBR wells. 

There have been several people UP looking at the file in the 
last two months perhaps from Tombstone. If their hand is forced 
by public opposition, they'll have to be more stringent. 

He again mentioned nitrogen & Hg. I think the only source 
of nitrogen is either bat guano or sewage from the town of 
Tombstone & said so. I also pointed out that Hg is contained in 
Sphalerite & that is the only source of Hg I know of. Early 
milling could have used amalgamation - but most of the mills 
built right after discovery were along the San Pedro -
Charleston or Fairbank . The mills built in Tombstone were 
chloride & later cyanide mills . 



Donald Bell 

age: 7 04/15/1993 

o 

Notes =-============================================ 
If there is legal questions to be answered their lawyer, and 

Assistant Attorney General is J. Skardon, phn. (602)542-1610. 
Wednesday 08/12/1992 10:15 AM JB 

Haven't kept up with ground water permit reports. One well 
came UP with some lead & nitrate . 

Would be difficult to get permission to drill since the area 
is in non compliance. 

Could get a 1 year temporary permit to develop an aquifer 
protection permit. 

APP(Aqifer protection Permit) permit would cost $20 to $50 
thousand. Will have a permit to open or close the facility. I 
explai ned that we had no interest in opening the project, only 
exploration to see if there was any economic reserves that would 
justify the opening of the project. I emphasized that risk 
capital being what it is, there was no tolerance to undergo 
extensive testing before confirming there is economic reserves. 

He pointed out that there wa s no way around it, that there had 
to be compliance with the pollution regulations. We then got 
into a discussion of the presence of lead in the water samples 
-- not unusual for a lead district & I pointed out that there had 
been dewatering in the district from about 1890 to 1915, that 
there was at least 30 miles of workings in the district & that a 
new lessor couldn't be responsible for any metal content that 
had accumulated in the underground workings. 

Trip 2-3 weeks after he gets some other things lined up, ie 
investigation into what data must be completed. etc, etc. 
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e'ABA~ 
JABA INC. 
2100 N. Wilmot Rd. #218 
Tucson, AZ 85712 

(602) 885-9141 
(FAX) 721-2768 

January 14 , 1994 

Mr. Allon Owen, PE 
Director 

F I L E 

Cochise Co. Hignway & Flood Plain Dept. 
619 Melody Lane 
Bisbee, AZ USA 85603-30 9 0 

Dear Mr. Owen. PE: 

Re:Sale of crushed rock to the County of Cochise, Arizona. 

I have been authorized by Mr. A. Douglass MacKenzie. President of 
Excellon Resources USA. Inc. Lessee of the Tombstone Deve l opment 
Company Inc. patente d mining land in the Tombstone Mining 
District. just south of the town of Tombstone on the Old Bisbee 
Road, to sell to Cochise County crushed unsorted or screened rock 
from the Contention Mine. You have sampled the rock material in 
Question and have found it satisfactory to your needs. The rock 
i s sold as is, where is and the County wi ll l oad and haul the 
crushed rock. 

The county shall pay to Excellon $2.75 per ton for such rock. 

We would be happy to assist you in any way possible. I may be 
reached at the letter head address and phone or at (602)721-1375, 
and Fax (602)298-6688. 

Very tru l y yours; 

James A. Briscoe. President 
Rock Sa l e Agent. Excellon Resources USA Inc. 

cc: A. D. Mackenzie. Pres .. Excellon Resources USA. Inc. 
Jerome Niedfelt . Pres., Tombstone Development Co., Inc. 

A001/14/94 

Jame, A. Briscoe, Regi,rered Professiona l Geologis!, Arizona #9424 .. California #5/8 



FILE 
JABA INC. 

~ABA~ 
2100 N. Wilmot Rd. #218 
Tucson, AZ 85712 

(602) 885-9141 

r (FAX) 721-2768 

January 18, 1994 

Mr. Donald G. Bell 
Water Pollution Compliance Officer 
AZ Dept. Of Environmental Quality 
Office Of Water Quality 
3033 N. Central Avenue 
Phoenix, AZ USA 8501 2 

Dear Mr. Bell: 

Re: Re sults o f analysis of water samples of TDC Monitor Well #1, 
Contention Mine Ar ea Tombstone Mining District, Cochise Co., 
Arizona. 

Appended with this letter are the results of the sampling of the 
new TDC Monitor Well # 1 on December 31, 1993. Two samples were 
taken. One upon the start of pump ing of the well at 10:45 am and 
one at 9:45pm after the well had been continuously pumped for 
approximately 12 hours. 

These results show the well to be within EPA allowable limits for 
the analyz e d elements and compounds. 

PBR Monitor Well #1 h ad a new pump installed in it but it failed 
to pump wat e r to the surface on December 31, 1993. Yet another 
pump will be installed and hopefully it will pump properly. It is 
planned to be sampled January 22, 1993. 

~urr~~ 
James A. Briscoe 

DGB01/18/9 4 

cc: J. Niedfelt, Pres. TDC 

James A. Briscoe, Registered Professional Geologist, Arizona # 9424,. California # 518 
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American Analyjical Laboratories 
Tucson - Phoenix - Mexico 

LABORATORY ANALYSIS REPORT 

Page 1 of 1 

Code: TOMDEV 
TOMBSTONE DEVELOPMENT CORP. 
MR. JAMES BRISCOE 
5610 E. SUTLER LANE 
TUCSON, AZ 85712-

Analysis 

6.2 ARSENIC 
200.7 BERYLLIUM 

CD200.7 CADMIUM 
CR200.7 CHROMIUM 

SAMPLE INFORMATION 
Sample .. : 018795-01 
Clnt Smp: 
Descript: WELL WATER 
Location: TDC, WELL #1 
Samp D/T: 12/31/93 10:45~~ 

Sampler.: G. LINDROOS 
Trans By: R. SMITH 
Recvd By: G. ABAD 
Date Rcv: 01/06/94 
Date Rpt: 01/12/94 

MCL Results 

0.007 
<0.003 
<0.007 
<0.03 

335.1 CYANIDE AMENABLE/CHLORINATION <0.01 
335.2 CYANIDES, TOTAL 
PB200.7 LEAD 
245 . 1 MERCURY 
353.2 NITRATE 
270.2 SELENIUM 
AG200.7 SILVER 

Comments: 
All units are MG/L unless otherwise specified. 
ND means ana1yte not detected. 

DL is the Method Detection Limit. 

<0.01 
0.043 

<0.0001 
2.40 
0.002 

<0.01 

3441 East Milber St. Tucson, Arizona 857 14 FAX 602-294-1 753 602-889-5787 800-658-860 () 

Date 

01/11/94 
01/10/94 
01/10/94 
01/10/94 
01/10/94 
01/10/94 
01/12/94 
01/12/94 
01/11/94 
01/11/94 
01/10/94 



American AnalJ'-!ical Laboratories 
Tucson - Phoenix - Mexico 

1 

LABORATORY ANALYSIS REPORT 

Page 1 of 1 

Code: TOMDEV 
TOMBSTONE DEVELOPMENT CORP. 
MR. JAMES BRISCOE 
5610 E. SUTLER LANE 
TUCSON, AZ 85712-

Analysis 

ARSENIC 
200.7 BERYLLIUM 

CD200.7 CADMIUM 
CR200.7 CHROMIUM 

SAMPLE INFORMATION 
Sample .. : 018795-02 
Clnt Smp: 
Descript: WELL WATER 
Location: TDC, WELL #1 
Samp D/T: 12/31/94 09:55fM 
Sampler.: G. LINDROOS 
Trans By: R. SMITH 
Recvd By: G. ABAD 
Date Rcv: 01/06/94 
Date Rpt: 01/12/94 

MCL Results 

0.009 
<0.003 
<0.016 
<0.03 

335.1 CYANIDE AMENABLE/CHLORINATION <0.01 
335.2 CYANIDES, TOTAL 
PB200.7 LEAD 
245.1 MERCURY 
353.2 NITRATE 
270.2 SELENIUM 
AG200.7 SILVER 

Comments: 
All units are MG/L unless otherwise specified. 
ND means analyte not detected. 

DL is the Method Detection Limit. 

<0.01 
0.041 

<0.0001 
2.69 

<0.002 
<0.01 

3441 East Milber St. Tucson, Arizona 85714 FAX 602-294-1753 602-889-5787 800-658-860 0 

Date 

01/11/94 
01/10/94 
01/10/94 
01/10/94 
01/10/94 
01/10/94 
01/12/94 
01/12/94 
01/11/94 
01/11/94 
01/10/94 



Janua~y 28, 1994 

Tombstone Development 
clo Steve Hende~son 
Tombstone, Arizona 85638 

Cicnt:.l (::'m(e: n:: 

Associated Images is interested in doing some filming on the 
old mine road, whi~h is part of your property. This filming is 
E' >~ I::) E: c: t . r;:! d t. 0 t . "'\ k r:! p:l ,·"l. c: (e' r::l r'l ::) l. \ r"1 c:1 i,:\ '/' a';: -1":. E' ;,.. n u 0 n 'I F 1:::: h Ir U E\ I'" '! ~Z U , :I. <1 (:'i':f " 

Associated Images ag~ees to hold Tomhstone Development and its 
agents harmles s and free uf a ny liability with regard to this 
filming" All ar~ angement s to gain entry to the old mine road 
I.'.! :i. :1:1. I:J r:::' !Tl i':'. r::I E:! t- hI'" U 1 .1 c:J h ~;; t:. (.:: \/ c:: HE': , .. ; c:I I::·: ," , ; 0 r'l ( ) fTC) m b ~::; ton r~ ,',,\ r 'l cI h E: I/.J i :!.:I. b (:.: 
prescnt during the filming. 

We appr~c:iate your glvinq us access tu this pruperty" 

cc: Steve Hend p~son 

'~~ 
\J L_i ,'lE' PI'-OciUCC'I" 

Associated Images 

~ \ J.A.B. ,. I 



January 9, 1993 

Mr. James Briscoe 
5610 E. Sutler Lane 
Tucson, Arizona 85712 

Dear Jim: 

Gary A Lindroos 
P. O. Box 1011 

Tombstone, Arizona 85638 

Enclosed are the testing results for IDC Well No.1. Also I am in receipt of your letter of Dec. 
30, 1993. I will send you $25.00 each week until the balance of$200.00 is paid in full. We will 
send more ifpossible. Also when I receive this next check from IDC I will send you that money 
as payment on our balance to you. 

I received the application from GEOTEMPS and am getting ready to send that back to them this 
weekend also. Thanks for everything. 

Sincerely, 

~~ 
Gary Lindroos 



JABA INC. 
2100 N. Wilmot Rd. fl218 
Tucson, AZ 85712 

(602) 885-9141 
(FAX) 721-2768 

James A. Briscoe 
5610 E. Sutler Lane 

Tllcson, AZ 85712 
(602) 721-1375 

Fax (602) 298-6688 (*2 after second ri1lg) 

Fax Cover Sheet 
DATE ,/) ('1 ) 1 i THIS IS PAGE 1 OF..1.-.- SENDER J. A:;;; rJ"S. c.v <£I 

TO 'R~vr:7 ">~ Leh! 
FAX # [if v L-j Lf '3 2.. '7 tf 32--

COMP ANY_-=C=t?_~=---:..-'-,=·5!.-~=---.:C=...!::..p--,-, 
A.'<---

COMMENTS_~'~'----'-~=----'~""'-'-"=-----L~-==---=C2.=7J~;::,:::~=-.:.....~J:........:.· c--=~=-::::::::=---4-Ll---==?=4~/i 
I-~ & C<N!d~--e /Oc.k; 5bu~p)'~ '1!-00-

CONFIDENTIALITY CAUTION 

This message is intended only for the use of the individual or entity to which it is addressed and may contain 
information that is privileged and confidential. If the reader of this message is not the intended recipient, or the 
employee or agent responsible for delivering the message to the intended recipient, you are hereby notified that 
(lny dissemination distribution or copying of this communication is strictly prohibited. If you have received this 
communication in error, ple(lse notify us immediately by telephone and return the original message to us at the 
above address at our cost. 

Jamcs A /JrilCoe, Rcgistered Professional Geologist, Arizona 119414, . California 11518 o 
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JABA INC. 

"ABA~ 
2100 N. Wilmot Rd. #218 
Tucson, AZ 85712 

(602) 885-9141 

.'11 (FAX) 721-2768 

January 14, 1994 

Mr. Allon Owen, PE 
Director 
Cochise Co. Highway & Flood Plain Dept. 
619 Melody Lane 
Bisbee, AZ USA 85603-3090 

Dear Mr. Owen, PE: 

Re:Sale of crushed rock to the County of Cochise, Arizona. 

I have been authorized by Mr. A. Douglass MacKenzie, President of 
Excellon Resources USA, Inc. Lessee of the Tombstone Development 
Company Inc. patented mining land in the Tombstone Mining 
District, just south of the town of Tombstone on the Old Bisbee 
Road, to sell to Cochise County crushed unsorted or screened rock 
from the Contention Mine. You have sampled the rock material in 
question and have found it satisfactory to your needs. The rock 
is sold as is, where is and the County will load and haul the 
crushed rock. 

The county shall pay to Excellon $2.75 per ton for such rock. 

We would be happy to assist you in any way possible. I may be 
reached at the letter head address and phone or at (602)721-1375, 
and Fax (602)298-6688. 

ve)y tru l y y~~urh '\ 

c- -;:t-(~ -------..... ~- \\ ~~ 
James A. Briscoe, President 
Rock Sale Agent, Excellon Resources USA Inc. 

cc: A. D. Mackenzie, Pres., Excellon Resources USA, Inc. 
Jerome Niedfelt, Pres. I Tombstone Development Co., Inc. 

A001/14/94 

James A. Briscoe. Registered Professional Geologist. Arizona #9424 •. California # 518 
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FAX 111021 7117 ' 11770 

February 1, 1994 

LAW OFFICES OF 

LEO N. SMITH 
CASAS ADOBES PRO~ESSIONAL PLAZA 

ellS!! NORTH ORACLE ROAD 

TUCSON , ARIZONA 85704 

Bisbee Salvage and Equipment Company 
Attn: Bill Gianetto 
P.O. Box 4517 
Bisbee, AZ 85603 

Dear Bill: 

TELEPHONE 111021 7117 -0777 

Confirming our telephone conversations of this afternoon, 
final steps must now be taken to obtain a closure permit at the 
Tombstone Development Company property. This is a requisite to 
the permitting of new operations by TDC's Lessee. 

Any salvaging operations you or your contractors hereafter 
conduct must be conducted at the site of the conveyor and tanks 
(the "Tanks Area"). Unless sooner removed from the TDC property 
by you or your contractors, all other machinery and equipment 
purchased by you at the bankruptcy auction (as shown on the 
manifest) will be removed to the Tanks Area. TDC will look to 
you for reimbursement of costs incurred in removing such items 
to the Tank Area, of any fencing of the Tank Area required of my 
client by the Arizona Department of Environmental Quality and 
costs of any sampling and analyses of any equipment for any 
chemicals thereon or therein. 

All material and equipment not listed in the auction 
manifest are being scrapped and removed at my client's cost and 
expense and for its account. 

It is unfortunate that your efforts have been thwarted by 
reasons of your health and the failure of your contractors to 
timely respond. 

Best personal regards. 

LNS:es 

xc: Jerome Neidfelt 
James Briscoe 

v~r()TrUI~YOUrn _. 

~~f. { (ItdI.IC.-
Leo N. Smith 



RELEASE 

In consideration of the use of the surface of property owned 
by Tombstone Development Company for dismantling and cutting up 
equipment and scrap metal located thereon and owned or claimed by 
Bill Gianetto dba Bisbee Salvage and Equipment Co., the 
undersigned agrees: 

1. To maintain fire suppression devices at the site of any 
such operations; and 

2. To release, indemnify and hold harmless Tombstone 
Development Company, its lessee, Excellon Inc., and their 
respective employees and agents from all damages and claims of 
damages resulting from operations conducted by the undersigned in 
the salvage and removal of any such equipment and scrap. 

DATED this /51i.. day of Ft.bruo0J ' 199 f 

Wendal Gleave, a 
Arizona Metal Salvors 



February 13, 1994 

Mr. J ames Briscoe 
5610 East Sutler Lane 
Tucson .. Arizona 85712 

GARY A. UNDROOS 
P. O. Box 1011 

Tombstone, Arizona 85638 

Client: Tombstone Development Company 
P. O. Box 1445 
Grand Island, Nebraska 68802 

February 10,1994: 

-- '" 
Approximately 100 cyanide drums from the PBR storage area were neutralized using calcium 
hypochlorite solution and triple rinsed with fresh water. Neutralized drums are all stored in the fenced 
storage area. 

February 13, 1994 

FollOWing are results of sample analysis for pH and free cyanide content of samples located on the TDC 
property. Samples were collocted by James Briscoe on February 6, 1994. 

Sample Identification pH Mg/LFreeCN 

v13-100' SW Tails 6.8 0.082 
/ 13-100' SW Gila 6.5 O.OOS 
v13-100' NE 9.4 1.520 
-/13-50' NW 6.7 0.045 

13-100' SE Gila 6.5 <0.002 
14-50' NW 6.5 <0.002 
14-100' NE 6.6 <0.002 
14-100' SW 6.5 <0.002 

y' 13-175' SE Gila 8.4 0.038 
13-175' SE Tails 6.7 < 0.002 
No. 35 6.4 <0.002 
No. 36 6.5 <0.002 
No. 39 6.5 <0.002 

Respoctfully submitted: 

~~~~ 
Gary A. Lindroos 



JABA INC 
2100 N. Wilmot Rd. #218 
Tucson, AZ 85712 

(602) 885-9141 
(FAX) 721-2768 

February 15, 1994 

Mr. Jerry Niedfelt 
President 
Tombstone Development Company Inc. 
P.O. Box 1445 
Grand Island, NB USA 68802 

Dear Jerry: 

Re: Recommendation to remove valuable core and cutting samples 
from the Empire core building and dismantle it. 

I am including a clipping from a recent Tucson Citizen newspaper 
about "Killer Bees". I believe they may pose a threat of 
infestation of the Empire Mine building (core storage) and then 
threaten the nearby apartments where children play. This, 
combined with danger from potential transmittal of the Hanta 
virus and bubonic plague from rodent droppings and dried urine I 
think there is substantial reason for concern. I would not work 
with material in the building with out first spraying to 
saturation with a strong Lysol solution from a hand pumper, 24 
hours before entering and wearing of a high filtration dust mask 
and rubber gloves, nor would I ask anyone else to do so. The 
ADEQ is also requiring control or removal of any rodent~ infested 
buildings. 

I recommend removing the valuable core and cutting samples from 
the building and storing them on racks built into a Mobile Mini 
container and dismantling the old Empire building. 

I am enclosing brochures on the Mobile Mini units and the first 
part of Tom Waldrip's memo to me regarding costs of the units. 
It may be that if we put racks in the two Mobile Mini's TDC 
obtained from Santa Fe Minerals, the extra storage provided 
thereby may be enough to store all existing samples. We won't 
know until we try it. These samples should remain as they cost 
literally millions of present day dollars to obtain and may be a 
key element in successful discovery of additional mineralization 
at Tombstone or effectuating a favorable sale of the TDC property 
in the future. 

I talked with Charlie Escapule last night and found that Santa Fe 
will not be moving their samples and Mobile Mini containers but 

Page 1 0/~ r-',\'< ~7 
\\ r r ". \, , 

'-. 

James A. Briscoe, Registered Professional GeologIst, Arizona #9424, . California #518 



will instead pay rent to the new owner. This means that TDC will 
have to foot the bill to have Mobile Mini come down from Tucson 
to move your container. As JAB A has to move our container -
which you generously gave me permission to put temporarily on the 
Contention property - we would be happy to split the mobilization 
cost with TDC. It will cost $35/ hour to move the containers 
once the Mobile Mini truck gets to Tombstone. I propose that we 
put these containers in the flat area just to the right of the 
entrance gate, just south of the new well-TDC# 1. There is both 
water and power to that site and steve Henderson points out that 
the City Marshall can keep an eye on them from the road so they 
won't be broken into or vandalized. As the containers are steel 
and are fire proof, water tight and rodent and vermin proof, the 
samples should remain in good condition indefinitely. 

I would be happy to answer any questions you might have on the 
above recommendations. 

Very truly yours; 

James A. Briscoe 

JN02/15/94b 

Page 2 



_________________ . __ ~'~ .. ~4~=-___ __ 

• Bees a year-round problem, 10A 
Source: Greg Flakus, "Living with Killer Bees" Tucson Citlzen 



:. Bee seminar . 
I The RuraVMetro Fire Department 

--=-----::c:-:--=---::---=--:--.---:-:::-~:_:_-----------=...,...,:___.,.,=-__ ==-------l : is launching seminars to educate tile 
10A Tucson Citizenrrhursday, February 10, 1994 AFRICANIZED BEES . public on AfTicanized "kille(' bees . .:...::.:...:.....:..c::..:..:::..:..:c.....:::..:..:;.:.;;..:..::....::..:..:=~~ ___ -.!._:..::.......:...:.-___________ =:...!.====~~=~· ________ I: To attend a seminar. or to schedule 



EXCLUSIVE OPTIONAL EQUIPMENT 

SHELVING SYSTEM · MAXIMIZE YOUR SPACE! 
• Optional heavy-duty she lving brackets are fully 

adjustable for width and height so you can custom 
tailor them to your storage needs. 

• Widths availab le -12",16" and 20". 

• Shelves inside or outside. 
• Ideal for construction, business or 

industrial applications. 

12" Wide Shelf 16" Wide Shelf 20" Wide Shelf 

~16"~ 
2 1 8 218 

1---- 20"--~ r12"~ 
2112 

Telescopic 
Support 

Extended 4" 

Telescopic 
Support 

Extended 8" 

OutCfStop Tab 
.... '--- Shelf Bracket 

Support Rail (1 -2" 112" & 1-2" I 8") 

BOLT LOCK SYSTEM .. . 
Our exclusive burglar resistant "bolt lock" system is 
designed to give you that extra edge of security not 
available on other products. The "bolt lock" system is 
a substantial improvement over simple lock box type 
designs and utilizes the patented German discus 
lock. Unli ke standard padlocks, the discus lock shank 
wi ll not rotate or spread even if hole is drilled. 

RAMP ... 
Even through our storage unit si ts directly on the 
ground, it is sometimes inconvenient to maneuver hand 
carts in and out of storage unit This portable ramp is 
designed specifically for this si tuation. Each ramp is 
coated with a non-slip surface to provide adequate 
traction whi le using ramp. They are also painted a 
bright orange to prevent them from being misplaced 

BURGALARM .. . 
Mobile Mini 's exclusive battery powered Burgalarm 
is specifically designed to add an extra level of 
security to your storage or office uni t where 
electrical power is not readily available. The 
Burgalarm is equiped with a siren, strobe light, 2-6 
volt batteries and dual vibration sensors. The 
system does not require 110 volt electricity and is 
designed to use very little standby power Irom it's 
battery supply. Ask for detailed brochure. 

molli/I! mini® 
STORAGE SYSTEMS 

CAL puc #T -162042 UCC #MC216878 

MAGNET LIGHTS ... 
These lights are built to magnetically stick to any 
steel surface. You can use them either inside the 
storage unit or outside. They come complete with an 
on-off switch and a 11 0 volt standard pig tail. 
Simply set the light on the storage unit, attach an 
extension cord, and flip the switch- - You have 300 
watts of quartz halogen light just where you need it 

Copyright Mobile Mini Storoge Systems. All patent and propriotory rights reserved. Form DLRCA072792 

BULK RATE 
U.S. POSTAGE 

PAID 
PERMIT NO. 12Rl. 

Santa Ana, ( 

mollile mini® 

DOUBLE STORAGE SPACE- - NOT DOUBLE PRICES 

THE "DOUBLE DOOR SERIES"- STORAGE UNITS WITH DOUBLE DOORS ON BOTH ENDS 
We have just received over 1 ,000 ground mounted 40' long storage containers for our rental fleet. These containers are modified with double doors 
on both ends to allow complete utilization of storage space and convenient access. For maximum security each door is equipped with our patented 
double secure locking system. Other sizes include 10' and 20' long un its. CALL US TODAY FOR OUR LOW PR ICES - - WE DOUBLE DARE YOU! 

MOBILE MINI "RECESSED" II!ZI:!.::iD 
DUAL-LOCKING SYSTEM 

Mobile Mini offers many options for our storage customers. These options include custom he ight, width and length containers, shelving, ramps, 
magnet lights, burgalarms, doors, windows, offices, forkl ift pockets, and much more. We'll even pai nt to your colors. 

FOR SALE OR RENT 
Los Angeles and Surrounding Counties 
San Diego and Surrounding Counties 
Phoenix and Northern Arizona 
Tucson and Southern Arizona 

1-800-950-6464 
1-800-283-6464 
1-800-950-3131 
1-800-456-4641 



STORAGE UNITS! 
RESIDENTIAL COMMERCIAL CONTRACTORS 

RENT, BUY OR LEASE 
(LEASE-PURCHASING AND FINANCING AVAILABLE) 
• 8' wide, 8'6" high, 5'-40' in length. 
• Store at your location or at our high security storage facility. 
• Heavy duty all stee l design 
• Delivered flat on the ground for your safe and convenient access. 
• Saves loading and un load ing time compared with van trailers. 
• Reduces accidents related to loading and unloading 
• Painted with a light beige "earthtone" fo r appearance. 
• High strength swingout doors offer recessed concealed lever- lock for burglar 

frustration and at the same time, ease of opening . 
• Our exclusive "Bolt-Lock" System is designed to give you that extra 

edge of security not available on other products. 
• Rental units come standard with forklift pockets and vents. 

CONTAINERS 
ONWHEELS 
ALSO 
AVAILABLE! 

CUSTOM CONFIGURATIONS 

8' X 40' 

8' X 20' 

8' X 5' or 8' x 10' 

(AND OPTI ONS) Venting System "War P Series" Panels 

Optional lease or sale 
modifications offered 
include ... 
• Custom colors 
• Forklift pockets. 
• Vents or wind turbines. 
• Upgraded floori ng. 
• Undercoating. 
• Shelving 
• Windows and partitions. 

Doors on 
both ends 

• Stacking blocks and lifting connectors. 
• Doors-swingout or ro llup, side or end 

mounted. 
• Electrical -outlets, lights, A/C , etc. 

/ (sides & rool) 

~~l 
Corner 

Connectors 

Forklift 
Pockets 

Los Angeles and Surrounding Counties 
San Diego and Surrounding Counties 
Phoenix and Northern Arizona 
lUcson and Southern Arizona 

Door Gasket , , 

1 
! , , , 
J 
I 
I . 

Ii I 

I 

~ --- -
Shelving 
System 

1-800-950-6464 
1-800-283-6464 
1-800-950-3131 
1-8004564641 

CUSTOM UNITS! 
PORTABLE OFFICES AVAILABLE 

Any custom size, width, length or design 

___ ----- 1':"''-1''':;::;;;;;;;::;;;;;;-, 

I 

8' X 40' Office 12' X 40' Office With Stucco 

• OFFICE UNITS - Offices feature doors, windows, lighting, outlets, phone jacks, air condit ion ing, tile flooring , drywall and insu lated wa lls and cei li ng . 
• COMBINATION UN ITS - Office space at one end and large storage or shop space with doub le swingout doors at the other end. Electrical outlets 

available in storage area. 
• SECURITY - Al l steel heavy duty design, securi ty bars on windows and Mobile Mini 's exclusive "Bolt Lock System" on all doors. 
• CONVENIENCE - Units sit directly on the ground for easy access making wheels, steps, skirting and tie downs not necessary 

EJ ~ 20' OFFICE ] ~ OFFICE ;:J STORAGE 
8' x 40' 8' x 25' 

:;; 'J 
10' OFFI CE 20' OFFICE 20· OFFICE 40' OFFICE 40' OFFICEiSTORAGE COMBO 

MOBILE MINI'S ''ADVANTAGE'' MOOIILARS 
You can now gain the" ADVANTAGE" of all steel constructi on for the price of wood. 

Golf Club House School Classroom Interior Buildout 
The "ADVANTAGE" modulars are a fully modular concept that allow for easy sizing from 5' to 67' in length and 8' to 20' in width. Units can be combined in width or 
t1 to create a multi-wide or extra high uni ts. We construct modu lar build ings using high strength rigid steel framing with wood or steel siding. 

The "ADVANTAGE" modu lars have many benefits over the conventional all wood construction. These benefits include 1) All steel framing wh ich resists twisting and 
damage during delivery and relocation ; 2) Steel or wood siding - you choose the outside finish; 3) Ground mounted installation eliminates costly stairs, skirt ing , 
ramps and tie downs and reduces expensive in jury liabili ty; 4) Fire damage is greatly reduced creating a possible savings on insurance; 5) Security is a cinch with 
MOBILE MINI'S construction, bars on windows and "bolt locks" on doors; 6) Maintenance is reduced with plexiglass windows and recessed lighting. The options 
are un limited l 



mobil. mini®~ "SHELVING SYSTEM" 
(All Patent and Other Proprietary Rights Reserved) 

SHELVING LUMBER & BRACKETS FOR LEASE OR SALE 

1. Telescoping Shelf Brackets - Each bracket can be adjusted to extend to fit 
12", 16" or 20" wide shelves. (500 Ibs. capacity each). For heavy-duty applications, use 
the "outer Stop Tab" for attaching vertical bracing. 

A 12" Wide Shelf 

J---12"---.., 

I 2x12 I 

(1-2"x12") 

B 16" Wide Shelf 

1----16"----1 

Telescopic: 
Support 

Extended 4" 

--Shelf Bracket 
Support Rail 

(2-2"x8") 

C 20" Wide Shelf 

.......---20"------1 

2x12 

(1-2"x12" & 1-2"x8") 

2. Adjustable Shelving Rails - Vertical shelving rails allow you to customize 
your storage space. (For normal to light duty applications, place rails 2'-6" from ends, 
a maximum of 5' apart and 12" off floor.) 

A Standard Rails Inside B Optional Rails Outside 

---=== -' it:" '---

~ 

vr~ 

~ r ~ 
....... rJ;;iiii 

--~~ ~~ 
\ 

(sides or ends) 

• Call your Mobile Mini Storage Systems' representative now to have your "Shelving 
System" installed at your location. 

4. WARNING - To prevent failure or slippage, all"adjustable locking nuts" must be 
securely tight. Shelving, system is designed for 500 pound load capacity per bracket 
assuming 2" thick lumber shelving and brackets at 12" wide settings. 

(/) 
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DIRECT FROM THE MANUFACTURER 
Standard containers are 8' wide, 8'6" high and 8'-40' long but can be built higher, lower, wider, 
narrower or longer. All containers can be equipped with personnel doors, rollup doors, custom 

colors, forklift pockets, insulation, shelving, undercoating, windows, partitions, air conditioning, 
lighting, outlets, carpet, tile, plumbing and much more! 

~ MODULAR WORKSHOP. •• 
~ 16' X 40' with gable sloping roof. 

CANAL CONTROL CENTER... .... 
B' X 20' WI 114" Armor plating, ". 

standby generator, ventilation, air 
conditioning and computer system. 

Operates canal flow control systems 
in the event of a power loss. 

~ COMMUNICATION 
BUILDING ••• 
B' X 20' cellular communication 
building with solar panels delivered 
by helicopter. 

MINI STORAGE •• .... 
B' X 40' with 4-3' rOllup doors ". 
and partition between doors 

for use as rental space. 

~ WORKSHOP. •• 
~ 2-B' x 20' storage container 

with doors and center 

Los Angeles and Southern California 

Phoenix and Northern Arizona 

Tucson and Southern Arizona 

shade system. 

STORAGE UNIT... .... 
Built for the US Army for storage of ". 

equipment brought back from 
Desert Storm. B' x 20' wi side 

swingout doors, forklift pockets, 
vents, top corner connectors and 

upgraded flooring. 

1-800-950-6464 

1-602-437-0786 

1-602-884-8600 
Copywrlte Mobile Mini Storage Systems. All patent and propriotory rights rese,.ed. Form CCOLRCA06D191 



N°'l!fJSrtJlvI CONTAINERS 
DIRECT FROM THE MANUFACTURER 

Call us now and let Mobile Mini Storage Systems design a custom container configured to your 
exact requirements or specifications. Our design team can design a simple storage container or a 

large modular building complete with air conditioning, interior buildout and restrooms. 
WE'LL CUSTOM BUILD TO ANY SIZE, WIDTH OR LENGTH! 

~ STANDARD STORAGE UNITS •.. 
~ 8' x 10', 8' x 20', 8' x 35' & 8' x 40' 

DISPATCH OFFICE ••• .... 
Two 8' x 40' units to form 16' x 40' ,. 

office with standing seam roof facia, 
trim and interior buildout. 

~ EQUIPMENT CONTAINERS ••• 
~ 12' W x 10'N x 10'! container used by 

the US Coast Guard to store 
equipment on ships to clean up oil 
spills. 

TICKET BOOTH... .... 
S' X 15' with 3 ticket windows ,. 

and side access door. 

~ AIR VAC UNIT. •• 
~ Custom built for the US Army 

for use in Desert Storm. Units 
housed air filtrator system to 
clean tank air filters. 
Designed for air cargo 
shipments in C5A aircraft. 

PORTABLE OFFICE... .... 
8' x 40' with doors, windows, ,. 

electric, carpet and a vertical 
wall mounted heat pump. 

1- I I 

Los Angeles and Southern California 

Phoenix and Northern Arizona 

Tucson and Southern Arizona 

1-800-950-6464 

1-602-437-0786 

1-602-884-8600 
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TO: 
FROM: 
DATE: 

RE: 

Jim, 

James A. Briscoe 
Thomas E. Waldrip, Jr. 
January 31, 1994 

MEMO 

Cost estimate and improvements - Mobile Mini storage containers 

According to conversations I had with Lisa of Mobile Mini Tucson (884-8600), the following is being 
relayed to you for your information and distribution to clients, as you wish. 

1. Unit construction: 
Cost: 
Supply: 

2. Unit construction: 
Cost: 
Supply: 

_ iv) (,.-ec fr-f<.,<- . . 
Aluminum, size 8'(w) x 40'(1) x 9/5'(h) «(-<"v f.,." i-.. /~ 4--+ I + Lv r ( ) 
$3,500 kt7l6Z <M..C"'L . 

Limited (2 in stock), with additional units available occasionally. 
Previously in stock early September, 1993 

Steel, size 8'x 8'x 40' 
$3,400 
In stock at all times. 

Additional improvements can be made by Mobile Mini with cost estimates being (only round 
numbers) for items indicated below: 

1. 1" noor to ceiling, 2' x 40' angle iron shelving supports (baLlpark) welding c~nd materials) . - '._ 
$600. t.J .... Q- l-uv':' j iuL- cJ..':,~:.- '{'r? Lc....x :; (Jt",-~ .:!.. j;,'';;+ i" }:- LV<:... (0A-oo· '.<... 1 "' 0l.;- , ' (,- cLvcUL-. , ' ",- )P ilA (., !{"' ....... 

2. 3/4" plywood shelving - 3 per side, full length, 2' wide, estimated 15 sheets at $20/sheet, 
including cutting charges - $300. 

3. Interior/exterior (7-year life exterior) painting at $300 per area. 
4. Mobile Mini or subcontractors can build roofs, fences, gates, etc. between units. No estimate 

is given as it is difficult to make with the limited information - sec attached drawing for 
modular type construction, [or which the basic unit module can be expanded with two 
additional units. I expect we would go with steel supports and aluminum or tin roofing, which 
should cost in the range of $5 to $7 per square foot, constructed $5 to $7 thousand per 24' 
x 40' enclosure (this is a ball-park estimate only). 

Delivery charges of one unit to Tombstone will be $100. Additional units at Tombstone can be 
moved at $35 per hour. It would be best to assume at least one hour per unit to load, move and re­
set up, but his will depend on the condition of the unit. Units should be empty of samples. It may 
take up to 2 hours to move units stored at the Escapu!c's. 

Right now I believe three parties have core or drill samples at Tombstone. Two currently have 
storage units. Additionally, we have our office. In total, Santa Fe has 3 units with non-IDC core. 
TDC has two (core from Santa Fe drilling), Excellon has rotary drill samples from USMX drilling, 

MEMO TEW to JAB 
RE: Mobile Mini Core Storage at Tombstone 
January 31 , 1994 
Page 1 of 3 JABA, Inc. 



JABA INC. 
2100 N. Wilmot Rd. fl218 
Tucson, AZ 85712 

(602) 885-9141 
(FAX) 721-2768 

James A. Briscoe 
5610 E. Sutler Lane 

Tucsoll, AZ 85712 
(602) 721-1375 

Fax (602) 298-6688 (*2 after second ring) 

Fax Cover Sheet 
DATE .3/I:J) r t THIS IS PAGE 1 OF ~ SENDER -:::rt I,v." b r I~ U> ~ 
TO -:J<Lrr-'-j Ne..,l~~ i + COMPANY T:DC-( --~~~~----------

FAX # LOCATION (City/State) 6~lI\..cL ~ \av",d 1\1[1 

COMMENTS ? ( e..tLA e.. f':<2- V Ie lA,) +-ft... I ~CA r~ J I \.1' ::c 
C-Ot1Cffiy- 1A2(+k \O~.J c...n1Lc1.~/'br{5" 1="vv--+her

J ~.s 

:r:. pC) "LA-k~< oC-"t- I fA MI/ pt-e. l/ I 'ptJ,.S IQ~tr- 1-D \/ P l.L 
I. f Of L --L f ) 

-tIA.Q'("e....,',..s d./A 7-,C! r (/ ~+£n) 0-+ 1-Lc~ 
~ t\ (' (& I' 1A.t/' b. ( (L f r i(yLK. t?Je ci. h 0 ~ e. t ~ e. <a.!j (/'- fc ' ' J (e ~ 

'B ~A ;,.J). 7-k"- J2KJX/ M,h, 1-Q & ~d. laCk..:/;-
At (), Y' fM e ", ... :f- c...o filA p ( eX 7p oG'($ C'- d ~ I 'f~ 
~~ -z-~ft"d, +D k t:>-i-tt fl~~ r~ I ktLfG C!-~ 
~ r~;r; bl e ~$c.. /~ J I,~-hjt- -I-;f;(J f-j) 
TD~. Ike- .Aa..bL+""- l/Jrt:t-s /.$ ~/sb t..... dc..j;j,..I'~ 

P v}~ II-- f,~ I d?l v...;er ~ r d,/-cc.:h '() tV.£' ..pP-"t> ....... 
;j tJ we V c: v- 7 1<-l!- -lie 4 v L 

A:l\t;:::.~ 0 re ~C-I~r- _. t 
~ ': "'-e- kA J I-/;<A'+. p rt> b /eJ'Vl.$ P f 
() N -1- ., t ' /-t:> ,,~ -e 1e-~)~IA-A-+~ - 1. J 

LP.!J Sor7 re-e..o.- _L( L/ L '- ' J 
rIlL! ! fplc! tt.A.~ 'r~ c.e..lA.-TI J 7 fA.M <2. e~1 L.;. :;. 

)) /) II 7l~) r <r" L ~ C;ONFIDENTIALITY CAUTION J - ~ e. ~t/~ 
?f"'l.?p~r'Y ~prea- d,~ }I~.f-J-ctAVV {V ~ 

TIllS mcs/age is intlnded only for the use of the individual or entity to which it is addressed and may contain 
information that is privileged and confidential. If the reader of this message is not the intended recipient, or the 
employee or agelll responsible for delivering the message to the imended recipient, you are hereby notified that 
any dissemination distribution or copying of this communication is strictly prohibited. If you have received this 
communication ill error, please /lotify us immediately by telephone and ,:eturn the original message to us at the 
above address at our cost. 



AREA 20 

Location: Empire Mine core storage building. 

General work: Check with Gary fIrst. Test all chemicals; remove useful chemicals and store at 
assay building; stockpile non-useful chemicals for proper disposal. Clean up trash. Review with Jim 
or Tom the samples stored in building - check fIrst on whether to save or dispose of these samples. 
If samples are saved, we need to re-organize, label, box and store them. 

I terns to remain: For the time being, the building core racks and core, samples, sample splits 
and possibly other useful items to be reviewed by Jim or Tom. 

Salvageable materials: After checking with Gary, most of the chemicals may be useable. 

Scrap metal: None noted. 

Other saleable material: 

Non-useable items: See attached Memo. 

Estimated time for job: Depending on the state of clean up, between 20 and 100 man hours. 
20 hours to clean up and organize building; 100 total hours to remove core, samples, etc. and restore 
and then tear down building and dispose of it. 

MEMO to Jesse Grassman 
Clean up at Tombstone 
December 6, 1993 
Page 23 of 23 JARA, Inc. 



TO: 
FROM: 
DATE: 

James A Briscoe 
Thomas E. Waldrip, Jr. 
February 14, 1994 

MEMO 

RE: Core storage building, Empire Mine area, Tombstone Mining District, Cochise 
County, Arizona; JABA project #101-01 

Jim, 

Pursuant to my trip to Tombstone on January 25, 1994, I was finally able to get inside the Empire 
Mine storage building. Jesse and I cut the lock and put a new standard lock on it. As I have 
previously described to you, other than the core, the building contents are in a massive pile, including 
TEl sample pulps, TMR coarse drill cuttings, and what appears to be '71 Minerals chemicals near the 
bottom. 

In a quick review of the building contents, I noted most of the chemicals were in 50 to 100 lb. sacks 
and up to 50 gal. barrels, scattered around. It appears the contents have accumulated in a 
stratigraphic sequence with the oldest at the bottom to the newest at the top, corresponding to each 
operation that has been conducted on the property, the core being the oldest, circa 1954 (Newmont 
underground drilling), with latest being numerous boxes of TEl pulp assay samples. 

Due to my brief time in the building, I cannot give a full accounting of what is in it nor the usefulness 
of items, but in general terms, the following is what I believe should be done. 

First, from rat droppings, the building appears to be rodent infested. Extreme care needs to be taken 
to see that workers are protected from any potential harm to their health. Secondly, the amount of 
chemicals creates another health hazard. Those accessible need to be immediate characterized, 
cleaned up, and either properly stored or stockpiled for disposal, out of the building area. Once the 
building is stabilized, as far as the rodent and chemical hazards are concerned, a more complete 
inventory of geological sample content can be made. 

Initial review suggests there are at least three distinct sets of samples that are contained in the 
building. One set is core samples against the east wall of the building. The samples are well 
organized, but apparently lacking any labeling or blocks to indicate hole # and footage intervals. If 
this information cannot be determined, these diamond core samples are essentially useless. A more 
careful examination will need to be made to ascertain the existence or non-existence of labeling. If 
labels are found, I believe the core should be removed to a more secure spot, i.e., Mobile Mini. 

The second set of samples is from TMR's drilling, circa mid-1970's. These samples are contained in 
1/2 gallon plastic pail containers which appear to have pretty much deteriorated to the point where 
a few containers appear to remain whole on the surface. Instead, there is a pile of drill cuttings. 
Underneath the outer layer of debris, containers may remain in good shape. If this is the case, these 
samples may be capable of being saved. However, they will have to be carefully handled as the plastic 

MEMO TEW to JAB 
RE: Core storage building Empire Mine area 
February 14, 1994 
Page 1 of 2 JARA, Inc. 



containers are very brittle. Ultimately, an evaluation will have to be made to ascertain if these 
samples are even worthwhile saving or not. Other major drawbacks of these samples are also evident. 
Many of the samples are from shallow holes, drilled in currently unknown locations. Given the 
current informational base available to me and apparent condition of samples, I believe we may want 
to just dispose of the samples on the dump. 

The third set of samples (I checked only 2 boxes) is an unorganized set of approximately 100 storage 
boxes stacked 3 to 4 high in the remainder of the building. The boxes are about 2.5 cubic feet in size 
(18" x 16" x 14") rough estimate). Most are crushed by the weight of overlying boxes, until there is 
remaining about a 3' high mass of box debris. Inside these boxes are what appear to be relatively 
intact pulp sample bags with pulped samples. A review needs to be made to ascertain if there is 
enough information on the bags, boxes, etc. to piece back the sample information to a coordinate 
field position where the sample was collected. If the information is insufficient to do this, these 
samples are probably useless and should be taken to the dump. On the other hand, if the samples 
are properly labeled, I would suggest that they be organized for valuable information as to where ore 
zones were located during previous mining activities on the property and additional information. 
Additionally, even if the samples are only identified with a sample number, we may eventually be able 
to piece assay information back to it. The samples can always be disposed of later if need be. 

My initial thoughts are that any samples which appear to be of some future use should be at a 
minimum re-boxed, carefully labeled, and then ideally stored in a Mobile Mini storage unit. At this 
time, I don't even have a guesstimate of how much labor or expense will be involved in the project, 
but obvious indications are that it will be no less than a major undertaking. It must be kept in mind, 
however, that per the ADEQ, we have to characterize and properly store and/or dispose of what 
chemicals are located on the property. Additionally, remaining buildings need to be rodent proofed. 
Since this building lies within meters of occupied homes, 1 do not feel we have much latitude as far 
as cleaning up the mess goes. Being that the chemicals are on the bottom of the heap, we have to 
move the samples anyway. Since it will be difficult at best to rodent proof the building, I think we 
need to carefully evaluate the samples as to their future usefulness. We should only move them once, 
either to the dump or rodent proof quarters, i.e., a Mobile Mini storage unit. 

Once the building is cleaned out, I believe a careful evaluation needs to be made to ascertain its 
continued existence. Needed repairs are obvious. The building is not secure with only a wooden 
plank door. In my estimation, the building is a potential arson target, which threatens surrounding 
occupied properties. Furthermore, there is an obvious rodent problem. Access to the area is 
basically unrestricted, and as pointed out above, is very near occupied homes. Additionally, from a 
purely aesthetic point of view, the area is an eye sore. If the past is prologue to the future, as long 
as the building remains, it will continue to be a convenient catch all storage structure to whom ever 
is on the property. I therefore question if the building is not a liability to IDe. I feel it is and would 
strongly recommend that the building be demolished and the remains transported to the dump after 
all useful samples are removed. 

MEMO 1EW to JAB 
RE: Core storage building Empire Mine area 
February 14, 1994 
Page 2 of 2 JABA, Inc. 
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TIMES FOR 
BURNING r' . \. " ~ ~ 

All permitted Open Burning shall be conducted during the following time periods: 

APRIL through SEPTEMBER .......... 9 a.m. to 4 p.m. 

OCTOBER and MARCH . . . . . . . . . . . . . 9 a.m. to 3 p.m. 

NOVEMBER through FEBRUARY 
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P.O. BOX 339 . 

FAX NUMBER: 

TO: 

AnN: 

SUBJECT: 

SENDER: 

TOMBSTONE. ARIZONA 85638 

FAX COVER SHEET 

1 700 - 207 rld~~ 7- 0\.9\.0 

AZ DEPARI'MENT OF ENVIRONMENTAL QUALITY 

OFFICE OF AIR QUALITY 

SUZANNE M:IONAID / PERMITS & CCMPLIANCE 

OPEN BURNING PERMIT APPLICATION 

STEVE HENDERSON , PUBLIC W)RKS DIRECIDR 

NUMBER OF PAGES: COVERSHEET plus --=.2 __ = -..-;3=---_ PAGES 

(602) 4! 
(602) 4! 

DATE: 2-17-94 



STATE OF AHIZONA 
Open Burning Permit Application 

(Please Type or Print Legibry) 

* Burning Location ~ CountY~ __ ~2d(~6 :/ .s~f4~'z..';?rl A­

* .Legal Description or Address V T ~ oll? - ~. 
If - ~,/ - E 

------_._ .. _._, .. . - -------
M:tterial to b~ L1 Fjled l J Collected in ·a pit [] Pl:lr.~rt in an approved waste burner 

~Tgnitcd in place u~jng high temperature mechanical buniers 

* Anticipated duration (per burn) . ~ 7;-- c:- ),P (/"e~:>~ ______ _ 

* Anticipated requirement (i.e., 30 days, 60 days, etc.) __ _ 
J ---4-J . )) . /--

* Purpose of burning (weed abatement or f.re prevention) ~, IN E4b ,f-~~6~1-
I' ~. - , /. --; / ~ 

42-4~dI C.t./..uf ~"..... .. ,,1-04 ~,' 7 4' .;-, n;.F ._ .~~C::?:...c;. ,'c"",W?='::.....L/ ., _____ ~ __ • __ 
. 0 / 

/ / ' ~ ~ . l' b . ~, / '<-:/. ..' /' I (7' --= Flre contro S avrula Ie rdZ '£'. -=;:: "!f.=L .. __ ._/2 ' oc-;...,. <;.--.s." .~ t- '2J'r lH cL<=;cj- ~ 

Nearest local fire deparLm~nL .. ___ /~~n"'5&';>,.JF U!2.L. 8eE; DsfJ: . ~ 
. Phone # ___ .~~7 -' ;< .;:< c:;) ~-- ______ _ 

Proximity of nearby residences/businesses; 

* Distance in miles or fract ion of mileL .. . 

(atlach map or drawing) 

* Applicant Name /~ 0?-7 /3 f .. ~~ ft/'2 r'A c _ .. ~~~ " _ ... ___ .. ~ ____ _ 

Ii< Mail Address._ ,/0. /5.o~ "3 33.._._._ .. . ______ _ 
* City, State, ZIP __ 7?_ .h/}(/l ) -rC>~b ._ .. ,_# <~_--tLg~f6- .J ~ 
* Phone.#~ . __ 6 0 .--< __ _ . _~5"' 2 

. . . ..---:-- / / I } ) .f-e I) $ .::;.1_-.·0 
Additional Information_.!~~~"'rE.. . v.~_. ___ L_~ .. ~L/ , 

...... ./e' ~ / rr.:( - , /' - 7.~ .. .. _._. _____ ._ .. ... .. .. . 

Mail to: Division of Air Quality, Permits Unit 
'''' t',,)'> "'y .... --'"" ... ~ ........ .... , 1 4 .. . . ... ' , ·.,.. 
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ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY 
OPEN BURNING PERMIT 

Permission to bum weedsLbrush only for weed abatement and/or [lIe prevention. 
At T-20-S. R-22-E. SEC-l1, 5£1/4. Cochise County. Ariwna 
To Tombstone Fire Department Tel. No. 602-457-2202 
Address P. OJ Box 339 City Tombstone. Arizona 85638 
is granted by the Director of the Arizona Department of Environmental. Quality subject to the following 
conditions : 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

~pernrut~v~Muntil~A~u~~~t~~jl~.~1~99~4~ ________________________________________ _ 

Burning shall be conducted between __ A.M. and __ P.M. (See attached schedule) 

Material to be burned shall be readily combustible and piled [ X J collected in a pit [ J placed in an approved waste 
burner [ J ignited in place using hlgh temperature mechanical burners on ditch banks ao~or fence rows [ X J in 
such quantities that it will be completely consumed within the permitted bum hours. 

Piled or pit contained material shall be no less than 50 feet from any structure. Burner contained material shall be 
no less than 15 feet from any structure. 

Open burning of the following materials is forbidden: garbage, asphalt shingles, tar paper, plastic and. robber 
products (such as tires and electrical wire insulation), waste petroleum productS (such as waste crankcase oil. 
transmission ojl and oil filters), hazardous material containers including those that contained inorganic pesticides, 
lead, cadmium, mercury, or arsenic compounds. 

No fire shall be ignited when any air Stagtllition advisory is in effect in the ar<>..a of the bUID~ or. during periods when 
smoke can be e"pectcd to accumulate to the extent that it will significantly impair visibility. Such visibility 
impaimellt can be anticipated during periods of heavy regional haze and/or calm. wiod conditions. 

The local fire fighting agency shall be notified prior to the setting of the fire. Such agency may prohibit open 
burning when atmospheric conditions or local circumstances make such fires hazardous. 

Burning shall be conducted only during wind conditions which prevent dispersi.on of smoke into populated areas, 
visibility llnpairme.nt on travelled roads or airports to the extent that a safety hazard resultS, or otherwise create a 
public IDlisance, and do not Cduse uncontrollable spreading of the fire. 

Fires shall be attended at all times and the person attending the fire shall ·have available the necessary equipment 
(water supply, water hose, shovel, sand, etc.) to control the burning and to put out the fire if the need arises. Fires 
must be completely extinguished before leaving unattended. 

This permit shall not be construed to relieve the pennittee from liability from resulting damages or the obligation 
to comply with other applicable laws, regulatlOllS, or ordinances. 

Person(s) conducting open burning authorized by this permit shall have a copy of the pennit on-site during permitted 
open burning operations. 

Open burning in a solid or hazardous waste landfill or their associated collection points ~ prolllDi.ted. 

~~ fA., V 
Title 

- PermitEngineer 
S e McDonald 

DATE: February la. 1994 

ADEQ/Air Quality. Os(A (12193) 

1 'd 



JABA, INC. 

SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

INVOICE 
NET 15 DAYS 

Job No. TFO 077 
March 4, 1994 

AMMONIUM HYDROXIDE 
HN03 DRUMS 

FAX TRANSMITTAL 1# of Pages:..-.3 __ 

Attn: Mr. James Briscoe 
5610 E. sutler Lane 
Tucson, AZ 85712 

TO: ;re Y''''''' , eli "- L. is H FROM:JA BRISCOE 
CO: TP~ JABA.INC. 
DATE: 3/"/ '11 PHONE: (602)721-1375 
FAX 1#. ___ ----- FAX. (802) 29H688 *2 COMMENtS ______________________ _ 

Analysis of 2 Solution Samples 

2 As(mg/L) @ 
2 Cd(mg/L) @ 
2 Hg(mg/L) @ 
2 Se(mg/L) @ 
2 Zn(mg/L) @ 
2 Ba(mg/L) @ 
2 Cr(mg/L) @ 
2 Ni(mg/L) @ 
2 Sb(mg/L) @ 
2 Ag(mg/L) @ 
2 Be(mg/L) @ 
2 Cu(mg/L) @ 
2 Pb(mg/L) @ 
2 Tl(mg/L) @ 

$6.30 .••••••••••••••••• !".................... $12.60 
$3.45*...................................... $6.90 
$7.95 •••••.••••••••••••••••••••••.•••••••••• $15.90 
$6.30....................................... $12.60 
$3.45*. . . . . . . . . • • • . • • . . . . . . . . . . . . . . . • . . • • • • • $6.90 
$6.30....................................... $12.60 $6.30....................................... $12.60 
$6.30....................................... $12.60 
$6.30. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $12.60 
$6.30. . . . . . . . • . . . • . . . . . • . . . • . . . • . . . . . . . . . • • . $12.60 
$6.30....................................... $12.60 
$3.45*...................................... $6.90 
$3.45*. • • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • . • • • • • $6.90 
$6.30. • • • • • • . • • • • • • • • • • • • • • • • • • . • • • • • • • • • • • • $12.60 

-'" -." ----- -'.-'::' ---:--------. 
~ " Totals f $156.90 \ 

.-- ~ 
~------. 

* Multi Element Discount 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A . .Jt1artin 
Arizona Registered ~ayer No. 11122 



JABA, INC. 

SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
(602) 622-4836 

INVOICE 
NET 15 DAYS 

Job No. TFO 077 
March 4, 1994 

AMMONIUM HYDROXIDE 
HN03 DRUMS 

Attn: Mr. James Briscoe 
5610 E. Sutler Lane 
Tucson, AZ 85712 

Analysis of 2 Solution Samples 

2 As (mg/L) @ $6.30 ....................................... $12.60 
2 Cd (mg/L) @ $3.45* ...................................... $6.90 
2 Hg(mg/L) @ $7.95 ....................................... $15.90 
2 Se(mg/L) @ $6.30 ....................................... $12.60 
2 Zn(mg/L) @ $3.45* ...................................... $6.90 
2 Ba(mg/L) @ $6.30 ....................................... $12.60 
2 Cr(mg/L) @ $6.30 ....................................... $12.60 
2 Ni (mg/L) @ $6.30 ....................................... $12.60 
2 Sb(mg/L) @ $6.30 ....................................... $12.60 
2 Ag(mg/L) @ $6.30 ....................................... $12.60 
2 Be (mg/L) @ $6.30 ....................................... $12.60 
2 Cu(mg/L) @ $3.45* ...................................... $6.90 
2 Pb(mg/L) @ $3.45* ...................................... $6.90 
2 Tl (mg/L) @ $6.30 ....................................... $12.60 

Totals $156.90 

* Multi Element Discount 

Charles E. Thompson 
A rizona Reg istered A ssayer No. 9427 

Willi am L. Lehmbeck 
Ari zona Reg istered A ssayer No. 9425 

James A. Martin 
A rizona Registered Assay er No . 11122 



JABA, INC. 

SKYLINE LABS, INC. 
1775 W. Sahuaro Dr .• P.O. Box 50106 
Tucson, Arizona 85703 

REPORT OF ANALYSIS Attn: Mr. James Briscoe 
5610 E. Sutler Lane 
Tucson, AZ 85712 Analysis of 2 Solution Samples 

ITEM 

1 
2 

ITEM 

1 

2 

SAMPLE NO. 

AMMONIUM HYDROXIDE 
HN03 DRUMS 

SAMPLE NO. 

AMMONIUM HYDROXIDE 
HN03 DRUMS 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

As 
(mg/L) 

< .1 
< .1 

Ni 
(mg/L) 

.2 
6.7 

Cd 
(mg/L) 

< .05 
< .05 

Sb 
(mg/L) 

< .1 
< .1 

Hg 
(mg/L) 

< .05 
< .05 

Ag 
(mg/L) 

< .01 
< .01 

William L . Lehmbeck 
Arizona Registered Assayer No. 9425 

Se 
(mg/L) 

< .05 
< .05 

Be 
(mg/L) 

< .05 
< .05 

Zn 
(mg/L) 

.2 
16.0 

Cu 
(mg/L) 

.4 
40.0 

JOB NUMBER TFO 077 
March 4, 1994 

AMMONIUM HYDROXIDE 
HN03 DRUMS 

PAGE 1 OF 1 

Ba 
(mg/L) 

< .1 
1.1 

Pb 
(mg/L) 

.2 
26.0 

James A. Martin 

Cr 
(mg/L) 

.2 
34.0 

Tl 
(mg/L) 

< .01 
< .01 

Arizona Reg istered Assayer No. 11122 

® 



JABA, INC. 

SKYLINE LABS, INC. 
1775 W. Sahuaro Dr .• P.O. Box 50106 
Tucson , Arizona 85703 

REPORT OF ANALYSIS Attn: Mr. James Briscoe 
5610 E. Sutler Lane 
Tucson, AZ 85712 Analysis of 2 Solution Samples 

ITEM 

1 
2 

ITEM 

1 
2 

SAMPLE NO. 

AMMONIUM HYDROXIDE 
HN03 DRUMS 

SAMPLE NO. 

AMMONIUM HYDROXIDE 
HN03 DRUMS 

Charle; E. Thompson 
Arizona Registered Assayer No. 9427 

As 
(mg/L) 

< .1 
< .1 

Ni 
(mg/L) 

.2 
6.7 

Cd 
(mg/L) 

< .05 
< .05 

Sb 
(mg/L) 

< .1 
< .1 

Hg 
(mg/L) 

< .05 
< .05 

Ag 
(mg/L) 

< .01 
< .01 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

Se 
(mg/L) 

< .05 
< .05 

Be 
(mg/L) 

< .05 
< .05 

Zn 
(mg/L) 

.2 
16.0 

Cu 
(mg/L) 

.4 
40.0 

JOB NUMBER TFO 077 
March 4, 1994 

AMMONIUM HYDROXIDE 
HN03 DRUMS 

PAGE 1 OF 1 

Ba 
(mg/L) 

< .1 
1.1 

Pb 
(mg/L) 

.2 
26.0 

James A. Martin 

Cr 
(mg/L) 

.2 
34.0 

T1 
(mg/L) 

< .01 
< .01 

Arizona Registered Assayer No. 11122 



F I L E TP--- {,~ 

TO: 
FROM: 
DATE: 

RE: 

Jim, 

James A Briscoe 
Thomas E. Waldrip, Jr. 
February 8, 1994 

MEMO 

Ground cover plastic, Mobile Mini area or for contaminated soil 

This morning I got a hold of Tim at Cadillac Plastic, 4205 S. Santa Rita Avenue (Park & Ajo), 
telephone 741-1900, who can get both 6 mil and 10 mil clear plastic for use at the following costs 

Cost/ Total Cost 
Size Thickness Roll wffax 
20'x1OO' 6 mil $41.38 $44.28 
24'x1oo' 6 mil $49.85 $53.34 
20'x1OO' 10 mil $80.77 $86.42 

While the above is for clear plastic, black plastic will be needed if used for above-ground purposes 
because of added UV resistance. The black plastic may cost a few dollars more per roll, but I was 
interested only in below ground use until I found out the prices, which are marginally less than what 
Jesse gets it for (6 mil) at Tombstone ($60.00). The difference (approximately 10%) is hardly worth 
my time for one roll, that is unless we need several rolls, then it may be. 

This type of plastic is not a stock item and will require approximately four working days for shipping. 
I didn't ask, but we probably can get it shipped directly to Tombstone when and if we need it. 

~ 
Tom 

TEW/msb 

MEMO TEW to JAB 
RE: Ground cover plastic 
February 8, 1994 
Page 1 of 1 JABA, Inc. 
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March 15,1994 
Mr. J ames Briscoe 
5610 East Sutler Lane 
Tucson, Arizona 85712 

GARY A. UNDROOS 
P. O. Box 1011 

Tombstone, Arizona 85638 

Client: Tombstone Development Company 
P.O. Box 1445 
Grand Island, Nebraska 68802 

Following are results of sample analysis for pH and free cyanide content of samples located on the TOC 
property: 

Sam pie Iden titica tion Location pH FreeCN 

201 TEl Preg Pond 6.7 <0.002 
202 TEl Preg Pond 6.5 <0.002 
203 TEl Preg Pond 6.5 <0.002 
204 TEl Preg Pond 6.8 <0.002 
205 TEl Preg Pond 6.5 <0.002 
206 TEI Preg Pond 6.5 <0.002 
207 TEl Preg Pond 6.4 <0.002 
208 TEl Preg Pond 6.6 <0.002 
209 TEl Preg Pond 6.6 <0.002 
210 TEl Preg Pond 6.5 0.006 
211 TEl Preg Pond 6.5 <0.002 
212 TEl Preg Pond 6.5 <0.002 
Lime ~vflX Tank Cyanide Mixer Area 10.4 <0.002 
CNMixTank Cyanide Mixer Area 11.6 0.110 

Respectfully submitted: 

~t/?~ 
Gary A. Lindroos 



Naomi It Lindroos 
O. Box 1011. 

D~@O©~ 
mbstone, Arizona 85638 

(602) 456-9160 

Sold To: 

Mr. James Briscoe 
5610 East Sutler Lane 
Tucson, Arizona 85712 

Invoice Number: 1012 
Invoice Date: March 14, 1994 

Billed To: 

Tombstone Development Company 
P. O. Box 1445 
Grand Island, Nebraska 68802 

03/11.194 Clean Laboratory Glassware. Assist Sampling Trenches 3 7.50 

03/14/94 Sample Preparation, Analyze Samples for pH and CN 4 7.50 

:: ::::::::::::::::::::::::.:::::::.::::::::::::::: .:.:.: .:.: 

~f.F~1:tffi'frf l{fM1:f~$i~~~~) 

$22.50 

$30.00 

$52.50 



Gary A. Lindroos 
O. Box 1011. 
mbstone, Arizona 85638 

(602) 456-9160 

Sold To: 

Mr. James Briscoe 
5610 East Sutler Lane 
Tucson, Arizona 85712 

o~o©~ 
Invoice Number: 1011 
Invoice Date: March 14, 1994 

Billed To: (If other than Sold To:) 

Tombstone Development Company 
P. O. Box 1445 
Grand Island, Nebraska 68802 

03/06/94 Clean CN Drums. Move Drums from Lab Area 3 35.00 $105.00 

03111194 Sample Trenches in old TEl Pond 3 35.00 $105.00 

03/12/94 Clean CN Drums, stored in compolUld 3.5 35.00 $122.50 

03/14/94 Sample Trenches in old TEl Pond Analyzed for CN 4 35.00 $140.00 

::::::::::::.::: ...... '::.: .. ' :.: ............ ::::::::::: 

t,V~ : ~jJprfq~i.f:!#:~ :z)M~i~~#:.J 
:::::::::::::::::::::: :.:.:.:. : .:.:.: . : . , ...... . . .............. L-.. ___ .....J 

$472.50 
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!lABA~ 
JABA INC. 
2100 N. Wilmot Rd. #218 
Tucson, AZ 85712 

(602) 885-9141 
(FAX) 721-2768 

March 20, 1994 

Mr. Jerry Niedfelt 
President 
Tombstone Development Company Inc. 
P.O. Box 1445 
Grand Island, NB USA 68802 

Dear Jerry: 

Re: Criminal Trespass Laws on Trespass into mining opening as 
those owned by Tombstone Development Co., in tombstone AZ. 

Transmitted with this faxed letter are copies of laws pertaining 
to trespass that appears to occur regularly on your land at 
Tombstone. Tom Waldrip got this data together as the local 
marshall's office appears uncertain as to what to do when 
trespassers are caught. 

I would recommend that as part of their duties, Steve Henderson 
and Jesse Grassman inspect all the fenced mine openings regularly 
and replace the "No Trespass" signs. I also recommend that 
either someone from our office or yours talk with the marshall 
and personally supply him with copies of these laws (the appended 
papers). It will also be necessary to express a willingness to 
prosecute any trespassers to the extent of the law. 

Please let me know if you would like us to proceed on this. 

Jf:'~:~~ 
~es A. Briscoe 

IN 03/20/94 

cc: Douglas Mackenzie, Excellon 

[?Jt}*,~~ 
3'~~~ 

James A. Briscoe, Registered Professional Geologist, Arizona #9424,. California #518 • l r-, 



· ... , .. ,.- ,~.~ ~" .~ ... .'.', ...... ....... -.- ...... -.~- ....... ,~ .. -... ~,~ .,' ....... -. ," ...... ' .... . ' ........ ' . '~', .,"~ ." ~ . 

NOTICE! WARNING! 
DANGERS IN AND AROUND INACTIVE MINES 

ABANDONED MINES ARE DANGEROUS 
If you walk, ride a motorcycle, ATC or 4-wht:eler in mined out areas, you will be 
exposed to some or all of the hazardous conditions listed below. 

OPEN MINE SHAFTS 
Old mine shafts are usually partly filled with water and may be several hundred feet 
deep. A fall into an abandoned shaft is almost always fatal. 

SUBSIDENCE 
This danger is caused by the removal of dirt by underground mines causing cave-ins to 
the surface. This dangerous condition can occur at any time without warning. These 
subsidence conditions can be very deep and may not happen until years after the 
material has been mined. 

ABANDONED TUNNELS 
These tunnels may not have enough oxygen to support life and may also contain 
poisonous and explosive gasses. In addition, poisonous snakes are likely to live in 
abandoned mines. 

ABANDONED OPEN PITS 
Many old open pits in the state of Arizona were left with no protection around them. 
There have been times when persons have drowned in water accumulations, fallen to 
their death from the top of the pit or been struck by rock when playing or exploring the 
pits. 

STAY ALIVE 
STAY AWAY FROM OLD MINING SITES 

Do not attempt an underground rescue. Rescue operations are difficult and dangerousl 

RESCUE PROBLEMS 
Rescuing a person from a mine accident is usually difficult and dangerous for both the rescued and the rescuer. A 

rescuer must avoid dislodging any timber or rock that might fall on the victim - and this is an almost impossible job. 
One of the cardinal rules in mine rescue is to avoid all unne"t.essary risk. It makes no sense to kill one man to rescue 

another, particularly when there is a good chance that the person to be rescued is already dead. Death or injury faces 
any professional rescue team that takes chances and these teams are trained to know the odds. Anyone, adults as well 
as children, should consider this when tempted to enter inactive mines. 

ARIZONA LAW: 
§ 13-1502. Criminal trespass in the third degree; classification 

A. A person commits criminal trespass in the third degree by: 

1. Knowingly entering or romaining unlawfully on any real property alter a 
reasonable request to leave by the owner or any other person having lawful 
control over such property, or reasonable notice prohibiting entry. 

§ 13-1504. Criminal trespass in the first degree; classification 

A. A person commits criminal trespass in the first degree by knowingly: 

3. Entering unlawlully on real proporty subjec t to a valid mineral claim or 
lease with the intent to hold. work, lake or explore for minerals on such claim 
or Icasc. 

§ 27-318. Abandoned and inactive mines to be secured; 
inspector authority; violation; classification 

D. A person who knowingly and without authority removes, destroys or 
tampers with any warning sign, covering, fenCing or other protection placed 
on, around or over any shaft, portal or other excavation is guilty of a class 6 
felony. 

PLEASE! DO NOT REMOVE 
FREE COPIES OF THE ABOVE WARNING MAY BE OBTAINED FOR POSTING 

OR DISTRIBUTION BY WRITING TO: 
JAMES H. McCUTCHAN, C.P.M. 

STATE MINE INSPECTOR 
1616 W. ADAMS, SUITE 411, PHOENIX, AZ 85007-2627 
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§ 13-1503 

Laws 1962, Ch. 71, § l. 
Laws 1970. Ch. 178. § 1. 
Laws 1975, Ch. 75. § l. 
Laws 1976. Ch. 157, § l. 
The 1981 amendment inserted "or on" pre­

ceding and "in any" following "any nonresiden­
tial structure or" in subsec. A. 

CRIMINAL CODE 
Title 13 

Former § 13-1503. relating to the place of 
trial generally. was repealed by Laws 1977, Ch. 
142. § 34. 

For disposition of the subject matter of sec­
tions of the former Criminal Code. see Disposi­
tion Table at the front of this volume. 

Cross References 
Aggravated criminal damage. see § 13-1604. 
Domestic violence. 

Definition, see § 13-3601. 
Protection order, see § 13-3602. 

See, also, Cross References following § 13-1502. 

Ubrary References 
Trespass ($:;>76 to 81. 
WESTLA W Topic No. 386. 
C.l.S. Trespass §§ 140 to 153. 

Notes of Decisions 
Included offenses 2 
Structure 1 

1. Structure 
Salvation Army collection box, which had 

sides and a floor, was a "structure" within 
meaning of this section providing that a person 
commits burglary in third degree by entering 
or remaining unlawfully in nonresidential 
structure with intent to commit any theft there­
in. State v. Mann (App.1981) 129 Ariz. 24, 628 
P.2d 61. 

2. Included offenses 
Failure to instruct jury that second-degree 

criminal trespass was a lesser-included offense 
of burglary in the third degree was proper 

where charging document did not describe the 
lesser offense of criminal trespass since it did 
not specifically include the element of "know­
ingly" entering or remaining unlawfully. State 
v. Kozan (App.1985) 146 Ariz. 427, 706 P.2d 
753. 

Criminal trespass is not necessarily a lesser 
included offense of burglary. and thus, trial 
court did not err in prosecution for burglary in 
third degree in failing to give jury instruction 
on criminal trespass in that in order to convict 
a defendant of criminal trespass in second 
degree, prosecution must prove not only that 
defendant knowingly, voluntarily, entered or 
remained, but it must also prove that defen­
dant was aware that his entry or remaining 
was unlawful. State v. Malloy (1981) 131 Ariz. 
125, 639 P.2d 315. 

/t3-1504. Criminal trespass in the first degree; classification 
A. A person commits criminal trespass in the first degree by knowingly: 
L Entering or remaining unlawfully in or on a residential structure or in a fenced residential yard; or 
2. Entering any residential yard and, without lawful authority, looking into the residential structure thereon in reckless disregard of infringing on the inhabitant's right of privacy_ 

/. 3. Entering unlawfully on real property subject to a valjd mineral clajm or lease with the intent to hold, :ork, take or explore for minerals on such claim or lease. 

4_ Entering or remammg unlawfully on the property of another and burning, defacing, mutilating or otherwise desecrating a religious symbol or 
104 
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Source: 
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CRIMINAL TRESPASS; BURGLARY 
Ch. 15 

§ 13-1504 
Note 3 

other religious property of another without the express permission of the 
owner of the property. .., 

/' B. Criminal trespass in the first degree is a class 6 felony if it is committed 
by entering or remaining unlawfully in or on a residential structure or 
committed pursuant to subsection A, paragraph 4. Criminal trespass in the 
first degree is a class 1 misdemeanor if it is committed by entering or 
remaining unlawfully in a fenced residential yard or committed pursuant to 
subsection A, paragraph 2 or 3. 
Added by Laws 1977, Ch. 142, § 69, eff. Oct. I, 1978. Amended by Laws 1978, Ch. 201, 
§ 139, eff. Oct. I, 1978; Laws 1981, Ch. 191, § 2; Laws 1982, Ch. 279, § 2. 

Historical Note 
Source: 

Pen. Code 1901, §§ 393, 541. 
Pen.Code 1913, §§ 433, 611. 
Rev.Code 1928, §§ 4727, 4833. 
Code 1939, §§ 43-5801. 43-5806. 
A.R.S. former §§ 13-711, 13-712. 
Laws 1962, Ch. 71, § 1. 
Laws 1970, Ch. 178, § 1. 
Laws 1975, Ch. 75, § 1. 
Laws 1976, Ch. 157, § 1. 

The 1978 amendment substituted "in reckless 
disregard of infringing" for "with the intent to 
infringe" in par. 2 of subsec. A, and made 
criminal trespass in the first degree a "class I" 

rather than a "class 2" misdemeanor in the 
second sentence of subsec. B. 

The 1981 amendment added subsec. A, par. 3 
(now subsec. A, par. 4) and reference thereto 
in subsec. B, and in subsec. B inserted "or on" 
preceding "a residential structure". 

The 1982 amendment inserted new subsec. 
A, par. 3, renumbered former subsec. A, par. 3, 
added in 1981, as sub sec. A, par. 4, and insert· 
ed reference thereto in subsec. B. 

Former § 13-1504, relating to the place of 
trial where a person commits an offense in 
another county, was repealed by Laws 1977, 
Ch. 142, § 34. 

Cross References 
Aggravated criminal damages, see § 13-1604. 
Domestic violence, 

Definition, see § 13-3601. 
Protection order, see § 13-3602. 

Mineral claim, unlawful entry, injunction, see § 12-1807. 
See, also, Cross References following § 13-1502. 

Library References 
Trespass (!;::;>77. 
WESTLA W Topic No. 386. 
C.l.S. Trespass § 144 et seq. 

Notes of Decisions 
Elements of offense 2 
Instructions 3 
Validity 1 

1. Validity 
"Peeping tom" statute, A.R.S. § 13-1504, 

subd. A, par. 2, incorporating recklessness 
standard of A.R.S. 13-105, subd. 5, is not un­
constitutionally vague. State v. Serrano (App . 
1985) 145 Ariz. 498, 702 P.2d 1343. 

2. Elements of offense 

prove that under all circumstances and evi­
dence the risk of infringement on inhabitant's 
right of privacy is so great that disregard of 
risk is a gross deviation from standard of con­
ducfof reasonable person in that situation, and 
that defendant was actually aware of risk of 
infringement on inhabitant's privacy. State v. 
Serrano (App.1985) 145 Ariz. 498, 702 P.2d 
1343. 

3. Instructions 

In prosecutions under "peeping tom" statute, Trial ccurt properly refused to give instruc· 
A.R.S. § 13-1504, subd. A, par. 2, State must tion on criminal trespass in the first degree as 

105 ! . 
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§ 13-1504 
Note 3 

a lesser-included offense of burglary in the 
first degree, since criminal trespass is not nec­
essarily a lesser-included offense of burglary, 
and description of the burglary charge in the 
indictment did not describe the lesser offense 
of criminal trespass. first degree. in that it did 
not specifically include the element of know­
ingly entering or remaining unlawfully. State v. Ennis (App.1984) 142 Ariz. 311. 689 P.2d 570. 

Trespass instruction was not warranted in 
second-degree burglary prosecution. despite 
defendant's contention that he was helping a 
friend whom he believed had purchased appli-

CRIMINAL CODE 
Title 13 

ances which defendant and his friend were 
removing from a home after his friend kicked 
in the doors to the home. State v. Thompson 
(App.1983) 139 Ariz. 133. 677 P.2d 296. 

Defendant was not entitled to jury instruc­
tion on criminal trespass as a lesser included 
offense of burglary since criminal trespass was 
not lesser included offense of burglary in the 
second degree and evidence did not support 
instruction for criminal trespass. State v. 
Mitchell (App.1983) 138 Ariz. 478, 675 P.2d 
738. 

§ 13-1505. Possession of burglary tools; classification 
A. A person commits possession of burglary tools by possessing any explosive, tool, instrument or other article adapted or commonly used for 

committing any form of burglary as defined in §§ 13-1506, 13-1507 and 13-1508 and intending to use or permit the use of such an item in the commission of a burglary. 
B. Possession of burglary tools is a class 6 felony. 

Added by Laws 1977, Ch, 142, § 69, eff. Oct. 1, 1978. 

Historical Note 
Source: 

Pen. Code 1901. §§ 424. 425. 
Pen.Code 1913. §§ 464. 465. 
Rev.Code 1928. §§ 4746a, 4748. 4749. 
Laws 1931, Ch. 37. § 1. 
Code 1939, §§ 43-902. 43-904, 43-905. 
A.R.S. former §§ 13-304. 13-1001. 

Former § 13-1505. relating to the place of 
trial where a person in one county aids in an 
offense committed in another county. was re­
pealed by Laws 1977, Ch, 142, § 34. 

For disposition of the subject matter of sec­
tions of the former Criminal Code. see Disposi­
tion Table at the front of this volume . 

./ Cross References 
V'" Misconduct involving explosives. see § 13-3103. 

Theft, see § 13-1802. 

Burglary e::>12. 
WESTLAW Topic No. 67. 
C.J .S. Burglary §§ 43 to 48. 

Burglary tools 2 
Evidence 3 
Sentence and punIshment 4 
Validity of prior law 1 

1. Validity of prior law 

Library References 

Notes of Decisions 
vance whatsoever. opened or attempted to 
open a vault. safe or other secure place de­
signed for safekeeping of money or other valu­
able property. was guilty of burglary be means 
of mechanical devices was not unconstitutional 
as vague. State v. Smith (1968) 103 Ariz. 490. 
446 P.2d 4. 

Section 13-303 (see. now. this section) pro-Section 13-303 (repealed; see. now. this sec- scribing burglary committed by use of any tion) providing that person who. with feloni- mechanical device or contrivance whatsoever ous intent, entered building or other structure. sufficiently apprised defendant of the acts pro­and by use of any mechanical device or contri- scribed by its terms and was. therefore. consti-
106 
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Code 19~ 
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A.R.S. fo 
Laws 19t 
Laws 19t 
Laws 19-

The 198 : 
ceding ane 
structure .o 

The 19E 
dential" pr 

This sect 
295. § 1. '" 
§ 7. 

The 198c 
cation as t 



' I 

I ! ~: 

;1'; 
, , 

\

{ 

I 

I , 

§ 13-1501 CRIMINAL CODE 

Historical and Statutory Notes 
The 1993 amendment, in the definition ' of "enter 

or remain unla\lfully", inserted the exception relat­
ing to entry to commit theft during normal busi­
ness hours. 

Laws 1993, Ch. 255, § 101, provides: 
"Sec. 101. Legislative intent 
"It is the intent of the legislature that the provi­

sions of this act relating to parole, work furlough, 

home arrest, earned release credits and other ear­
ly release programs have only prospective effect. 
For any person convicted for an offense committed 
before the effective date of this act the provisions 
of this act shall have no effect and such person 
shall be eligible for and may participate in such 
programs as though this act has not passed." 

Notes of Decisions 

Residential 7 

/..' Entry 
Although person enters another's premises law­

fully and with consent, presence can become unau­
thorized, unlicensed, or unprivileged if that person 
remains there \vith intent to commit felony. State 
Y. Altamirano (App.l990) 166 Ariz. 432, 803 P.2d 
425, review denied. 

6. Burglary 
Defendant could not burglarize his residence 

and, therefore, could not be convicted of attempt­
ed, second-degree burglary of his residence; de­
fendant had absolute right to remain there at all 
times, and formation of intent to commit alleged 
sexual abuse in residence did not suddenly strip 

him of his possessory rights and make his presence 
on premises unauthorized, unlicensed, or unprivi­
leged. State Y. Altamirano (App.1990) 166 Ariz. 
432, 803 P.2d 425, review denied. 

7. Residential 
Evidence established that apartments were in­

tended for residential use, so as to sustain convic­
tion for residential burglary for stealing gas wall 
heaters from apartments; apartment owner testi­
fied that one of ten units was rented out on date of 
burglary and others were being remodeled, apart­
ment manager testified that even though no ten­
ants were living in apartments, they were suitable 
for renting at time of burglary, and neighbor testi­
fied that one apartment had been rented until a 
month previous to defendant's arrest. State v. 
Engram (App.1991) 171 Ariz. 363, 831 P.2d 362. 

§ 13-1503. Criminal trespass in the second degree; classification 

Notes of Decisions 

1. Structure 
Restriction~ placed on those under home arrest 

pursuant to home arrest program are much great­
er than those placed on people who are on parole 
and, unlike a home arrestee, a parolee is not on 
inmate status; therefore, home arrestees are not 
in essence "parolees not ""rithin control of a correc-

tional facility" for purposes of offense of escape in 
second degree by reason that Board of Pardons 
and Paroles has duty of placement and supervision, 
although statutory section which defines correc­
tional facility provides that parolees are not within 
control of correctional facility. Cienfuegos v. Su­
perior Court In and For County of Maricopa (App. 
1992) 172 Ariz. 461, 837 P.2d 1196, review denied. 

§ 13-1504. Criminal trespass in the first degree; classification 

Notcs of Dccisions 

Included offenses 4 

4. Included offenses 
A.~ matter of law, defendant cannot be convicted 

of both second-degree burglary and first-degree 
criminal trespass, given that criminal trespass is 
lesser included offense of second-degree burglary. 
State y, Engram (App.1991) 171 Ariz. 363, 831 P.2d 
362. 

16 

Verdict that defendant was guilty of both sec­
ond-degree burglary and first-degree criminal 
trespass, which is lesser included offense of burgla­
rv, did not entitle defendant to new triaf or to have 
t;espass conviction substituted for burglary convic­
tion, where trial court treated trespass verdict as 
surplusage and entered judgment against defen· 
dant only for burglary verdict, and defendant 
made no objection to handling matter in this way. 
State v. Engram (App.1991) 171 Ariz. 363, 831 P.2d 
362. 

CRIMINAL CODE 

§. 13-1506. Burglary 

Validity ~ 

¥t.' Validity 
Prohibition against third-( 

section is not unconstitution; 
remaining" is such common , 
definition is necessary.. and ( 
give jury instruction deflnin 
or othenvise privileged." : 
1989) 161 Ariz. 133, 776 P.2. 
corpus affu'med 953 F.2d U 

12. D~,-in general 
Jury was adequately ins 

fense of duress was raised 
proving beyond reasonable 
did not act under duress ir. 

§ 13-1507-;· - Burglary 

Attempt 14 
Included offcnses 16 
Intent 15 

2. Nature and elements ( 
Evidence established tha 

tended fol' residential use, 1 

tion for residential burglar: 
heaters from apartments; : 
fied that one of ten units W<J 

burglary and others were I: 
ment manager testified th. 
ants were Ihring in apartme 
for renting at time of burgh 
fied that one apartment h~ 
month previous to defend: 
Engram (App.1991) 171 AJ. 

3. Indictment or inform" 
Nonr esidential burglary 

offense of residential bW'gl 
(App.1991) 171 Ariz. :363, 8: 

9. Sufficiency of c\'idenc 
Evidence established tha 

burglary and theft; althou 
fingerprints at scene of cril 
premises and at that time 
apartment to remove items 
State v. Engram (App.l991 : 
362. 

Evidence supportecl c1erel 
tion despite his contention 
home by breaking \lindo\,' 
shot at by unknO\\TI pel'So: 
know that mohile home \\ 
Belyeu (App. 1U90 ) 164 A1" 
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§ 27-317 MINERALS, OIL AND GAS 
Title 27 

Historical and Statutory Notes 
The 1978 amendment, in the last sentence, 

inserted "recklessly", and substituted "petty of· 
fense" for "misdemeanor". 

For application of Laws 1978, Ch. 201, effec. 
tive October I, 1978, see note following 
§ 1-215 . 

Cross References 

Classification of offenses, see § 13-601 et seq. 
Offenses, culpable mental state, see § 13-105. 
Restitution and fines, see § 13-801 et seq. 

/§ 27-318. Abandoned and inactive mines to be secured; inspector au­
thority; violation; classification 

A. Every mine operator or former mine operator or claimant who owns a 
mine or mining claim or possesses a mine or mining claim under lease, 
contract, permit or otherwise, who knowingly permits the existence on the 
premises of an abandoned or inactive mining shaft, portal. pit or other 
excavation which is dangerous to Rersons legally on the premises, who fails to 
cover, fence, fill or otherwise secure it and post warning signs, within sixty 
days of notification by the inspector and who fails to keep it so protected is 
guilty of a class 2 misdemeanor. If it is impossible or impracticable to 
comply with this subsection within the required sixty days, the operator may 
submit a written plan of action to the inspector which specifically outlines the 
measures that will be taken and the number of additional days necessary to 
comply with this section. In no case may the time extension granted by the 
inspector exceed an additional one hundred eighty days. 

B. The inspector may enter on such land to inspect for dangerous condi­
tions which may present a health and safety hazard to the public. If hazards 
exist, the inspector may erect warning signs across or near the entrance of 
any mine shaft, portal, pit or other mine opening prohibiting the entry of 
unauthorized persons or erect other protective devices as necessary. 

c. If the mine operator cannot be located through reasonable efforts, the 
owner of record is the responsible party for the purposes of this section. If 
neither the mine operator or owner of record can be located through reason­
able efforts, the inspector shall erect warning signs across or near the 
entrance of any mine shaft, portal, pit or other mine opening prohibiting 
entry of unauthorized persons or erect other protective devices as necessary. 

D. A person who knowingly and without authority removes, destroys or 
tampers with any warning sign, covering, fencing or other protection placed 
on, around or over any shaft, portal or other excavation is guilty of a class 6 
felony. 
Added by Laws 1987, Ch. 302, § 6. 

Historical and Statutory Notes 

Source: 
A.R.S. former § 27-318. 
Laws 1968. Ch. III. § 10. 
Laws 1978. Ch. 201. § 447. 

Former § 27-3 I 8. added by Laws 1968. Ch. 
111 . § 10, amended by Laws 1978. Ch. 201 . 
§ 447. and relating to the same subject matter 

496 

MINES; EX 
Ch. 3 
as this section. \ 
302. § 5. 

Classification 0 

Offenses. culpal 
Restitution and 
Temporary sUSJ 

.......... --.. Hidden dangel 

1. Hidden da 
Where cone 

premises. of n, 
isted at time p 

-. slid under tim 
dropped 165 I 
concealed or I 

no difference ' 
or a licensee. 
owner or occu 
ous condition 
exercise rease 
at least to giv( 
existence of d 
381 F.Supp. 5 

Hazardous el 

§ 27-321 
A. Eve, 

manner d 
record of 
each expl 
made of tl 
whom del 

B. Th( 
any peac( 
Amended ' 

Source: 
Laws 191 
Civ.Code 
Rev.Code 
Code 1 9~ 



FI LE 
- . /-r-' '-'<:-

ti4BA~ 
JABA INC. 
2100 N. Wilmot Rd. #218 
Tucson, AZ 85712 

(602) 885-9141 
(FAX) 721-2768 

March 29, 1994 

Mr. Jerry Niedfelt 
President 
Tombstone Development Company Inc. 
P.O. Box 1445 
Grand Island, NB USA 68802 

Dear Mr. Niedfelt: 

FAX TRANSMITTAL 'of Pages 10 
TO::..-______ FROM:JA BRISCOE 
co: tlAM.lNC. 
DATE: 3/10 tflt PHCNE: (802) 721·1375 
FAX # (-.tee ! 31la -7 '{Kg; PAX. (IQ2) 28H688 *2 COMMENTS _____________________ _ 

Re: APP application fee from TDC and financial documentation. 

In order that we may complete the application for the APP for 
Closure, TDC will have to pay a fee to the AZ Dept. of 
Environmental Quality. I am attaching the fee documents for your 
examination. As I read them, the fee to TDC will be $7,500 but 
it could include a fee for the land fill which would raise it to 
$10,000. Lets assume the lesser until we are told differently. 
Would you please send me a check payable to the State of Arizona 
in the amount of $7,500.. I will submit it along with my 
application for the APP for Closure. 

In addition, there is a requirement for financial data from TDC. 
This is to assure the ADEQ & the State that TDC has the financial 
capability to continue to monitor the Contention site. These 
financial data include; a statement from the companies chief 
financial officer of their capability to meet the costs of 
maintenance ( as yet undetermined), net worth, names and dates of 
birth of the firms executive officers, etc. I am including with 
this FAX page 10 & 11 of the application showing these required 
data. 

I hope to be meeting with the ADEQ in Tombstone in 3 weeks, but 
haven't arranged it yet. 

I will send the other application $heets along by mail for your 
interest. I think you will see the detail of maps and data they 
require for the Closure Permit. There is still quite a bit of 
work for me ahead. However we are coming c+ose on the maps. 

Jesse is done until we can get the ok for closure of the dump. 
Scrap metal is still being collected, but should be done by the 
end of this week. Gianetto's boys are slowly working on cutting 
up his equipment, but at the rate they're going it may be 3 

Page 1 of 2 

James A. Briscoe. Registered Professional Geologis t. Arizona #9424 .. Cali forn ia #5'8 ~ ';1';-A ~"\ 



months until they're done. Hopefully we can get the permit 
before they're done. We will be moving the Mobile Minis off of 
the State of Maine and the runway to a position near the front 
gate. Mike Escapule will be putting in shelving for samples and 
repairing the rotted boards on the Mobile Mini that was at the 
State of Maine. I will get you his cost proposal for this work 
as soon as I get it. Excellon will rebox the rotary cuttings as 
part of their exploration program. 

I will be out of town from 03/30 to 04/05/94. 

Very truly yours; 
) ~, -T'-~'-'--'-- ./~ '~\..;--j ~--
1 • 

James A. Br1scoe 

w/attachments 
JN03/29/94 

Page 2 of 2 
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fABA~ · 
JABA INC 
2100 N. Wilmot Rd. #218 
Tucson, AZ 85712 

(602) 885-9141 
(FAX) 721-2768 

March 29, 1994 

Mr. Jerry Niedfelt 
President 
Tombstone Development Company Inc. 
P.O. Box 1445 
Grand Island,NB USA 68802 

Dear Mr. Niedfelt: 

FAX TRANSMIITAL #of Pages 10 

TO::..-______ FROM:JA BRISCOE 
CO: JABA.INC. 
DATE: "3/30 1ft PHONE: (602) 721·1375 
FAX # (Jee) "382. -7 !.Jf?-. FAX. (602) 298-6688 *2 COMMENTS ________________________ _ 

Re: APP application fee from TDC and financial documentation. 

In order that we may complete the application for the APP for 
Closure, TDC will have to pay a fee to the AZ Dept. of 
Environmental Quality. I am attaching the fee documents for your 
examination. As I read them, the fee to TDC will be $7,500 but 
it could include a fee for the land fill which would raise it to 
$10,000. Lets assume the lesser until we are told differently. 
Would you please send me a check payable to the State of Arizona 
in the amount of $7,500.. I will submit it along with my 
application for the APP for Closure. 

In addition, there is a requirement for financial data from TDC. 
This is to assure the ADEQ & the State that TDC has the financial 
capability to continue to monitor the Contention site. These 
financial data include; a statement from the companies chief 
financial officer of their capability to meet the costs of 
maintenance ( as yet undetermined), net worth, names and dates of 
birth of the firms executive officers, etc. I am including with 
this FAX page 10 & 11 of the application showing these required 
data. 

I hope to be meeting with the ADEQ in Tombstone in 3 weeks, but 
haven't arranged it yet. 

I will send the other application sheets along by mail for your 
interest. I think you will see the detail of maps and data they 
require for the Closure Permit. There is still quite a bit of 
work for me ahead. However we are coming clo~e on the maps. 

Jesse is done until we can get the ok for closure of the dump. 
Scrap metal is still being collected, but should be done by the 
end of this week. Gianetto's boys are slowly working on cutting 
up his equipment, but at the rate they're going it may be 3 
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months until they're done. Hopefully we can get the permit 
before they're done. We will be moving the Mobile Minis off of 
the State of Maihe and the runway to a position near the front 
gate. Mike Escapule will be putting in shelving for samples and 
repairing the rotted boards on the Mobile Mini that was at the 
State of Maine. I will get you his cost proposal for this work 
as soon as I get it. Excellon will rebox the rotary cuttings as 
part of their exploration program. 

I will be out of town from 03/30 to 04/05/94. 

Very truly yours; 

; J--:-f'- ~ _-+--C". ,-1 . . ,. I '-'...........-l_-" _ /' Il . .\ / \.... ___ .\ .-"-:---........ 
. I . ~ . 

Jcimes A. Briscoe 

w/attachments 
JN03/29/94 
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JUli.Y.l:':\. A4uifr-r l'rCllrCliClIl I'rrlllit AppllC:ttillll } ro 

l,.. With c_,h appLc.Jlioo for an indi\'idu.lI Aquifcr J'rolcction Permit under R1S·9·)07, the Jrpli;:.lnt ~h:Jll remit an iniliJ! 

fcc lICcordinf 10 the follo"';n£ schedule, except 1.5 olherwise provided Ln sub~eelioo..s H, I AnJ J. The fcc sba.ll be 

payable 10 Ib~ Slale of Arizon .. , And shall be deposited Ln the ~.alc. Feneral fund, or if otbef>l.-uc required by law, Ln 

the Water QualiTY ~urance Fu,[Ui, or .a fund ·. established specifICAlly lor Aquifer protection permit fee~ . 

Categories 
Initial Fee 

(In U .S. doU.ln) 

\Vasttwater Treatment Plants 

On·Site SC:WJgc. Di5posal Systems (less lhan :D,OOO ~d) ------------------------------. 

\V~stev.'aler Treatmenl Pbnls ""here Innuenl is PredomLnJntly Sewage 

Lined Surf:!ce Impouodment (Ev:Jpolranspiralion) --••••••••••• ---••.•.• --.-.-.-.-••• -••• --•. --

Discharge to WOller of the U.s. -----.. -..... -.-.------.. -------.--........ -.-.-.---------.-----. 
Subs ur fa ee D i5char g e -.--.-----.• -----------------.------------.-•• -.- •• -----•. --.---.---.:.---. 

Landfills 
~1 u niei pal ~olj d wa,s Ie --.-••• -.--.-.-------.---.• -•• --.-----------.-.------ .• ----••• ----------.-- --. 

7 Coru lru CI i on Deb Tis --•. --.-_.-----. ----.--_.-- -_ .• -.. ------•. --.---.-.• -.---.. --- --.---------.------. 

01 h er ------------------------------ ---- --- ---. ------------------------- .-----.------------'-- --

Mines 
/Tailir:~s Piles or P onds ----------.-----------.----------------.------.-.---------.-----.-­

Base Metal Leaching Operalions wilh Chemic.al Proces.s ---------------------­

Pr e ei ous Mel au P rocessi ng -------------.----:----------------------------------.---------.--

10' Sit u ua ch in g -------.----:.--------------.-----------------------------.-------------------­

Otbcr --------------------------------------------.----------------------------. 

Drywd15 -----------. ---------------------.-----------------------------------------

Induslrial WaSlew2ttr Disebrges 

Surface 1m pouncim en: ----------------.--------••. -----.--------.---------------....:-

D ischa rg e lO Wa I er of U.S. --------------------------.---------------------------------­

S u bsu rf a ce Disch ar g e ----.-------------------- ----.--------•. ----.--••• ---.--.---------.---------

Other Dischargi n g Fa cili lies ----------.---•• -.--.---•• -•• ----------.--------.-.---•• -----.-.------. 

H550 

3300 
4SOO 
4150 

<500 
2S50 
5100 

7150 
4600 
4150 
£950 
5900 
1350 

3-550 
5050 
4600 
~50 

MaximumFu 

>450 

6500 
7950 
7950 

15750 
6950 

1460:) 

15400 
J0550 
10200 
14600 

14400 
<250 

99'Y.l 
9700 

10250 
15900 

B. If tbe actual cost of p~oe:.ssing thc application identifIed in subscction A or J is less tb:lll tbe inilial fee paid, the 

ciif[:.rcnee b:.rwcen Lbe actual eost ano toe 2.mOl!:l1 lislcd and paid sb:ill be rClu:nec 10 tbe applion' · · :th a [Ulal 

itcm:uo bill wilD.i.:l 30 ci2)'$ of thc issuance or cienial of tb: perI:li~. If the aClual cosl of pTOC:.ssi::lg Lb~ .:ppliczlion 

is g;-:.at:.r than thc corrcsponciin!; amount lislec, tbe ciepart::len! sball send tbc 2pplic.ant a fu:al item:.z.ec bill for tl::e 

ciifieren~ berwcen the miuaJ fce paid and the: aelual cost of processLn,!; the 2pplit2uOD, c:.xc:.p' thaI the [mal bill shall 

no: excec:.d tbe appliC2ble mmmum fee in subscction A 0: J. Sucb difiereocc shall be paid i.:l full before i.s.sua.:l~ of 

the permiL 

C. The Department shall keep a record of the costs ~~ociatcd with dewed applications. If !ben is an amount DO: 

covered by tbe initial fee and that is not paid, the Depa.rtmCD! sba.ll add the produCl of !be unpaid hours multiplied 

by the hourly rale in subseClion G at thc time of denial to tbe i.n.iLial fcc of a permit applied for under R1S-9-107 by 

the same entity at a later date, 

D. Wncn oe!er::li:llng aClual cost under scbscClioD B, tbe Depmmcnt sball usc a fi2t bourly rate for all ciireCl labor 

hours spent workmg .00 thc permi~. The hourly rale sball be basco on M annual sur;) of tbe followlnf; aquifcr 

proteCJ.ion permi: pro~am related costs cii\ici:.d by tbe ciiree: bbor bours .. lJo::2led for aquif:.r prolection pe:::li: 

processing for thc samc y:':lr: 

1. Salary and personnel benerl! costs of aauifer protcctioc pe:rr:it pro;;a.:::: ecployccs dircct)y 1:;\'ol\'eo in 

proccssing permits. 

Page 1 Effeclive Ap:il 12, 1992 
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2. S:UaT)' and per~onncl bencfll costs of :Jquifcr protection permit pr("lp""am emrl("l~ecs indjrcctl~· in'·oivni In 

proee~iDg permits. sueh as 1uper.~50ry lind cleric.:J personnel. 

3. Dcp:u-tment overhead And otber operating expcmc:s attribut:Jblt: to all lquLIer protection permit prop-:uD 

employees. .i 

4. Per diem expcDses . 
5. ·Tr:ulsportat iOD costs . . 

6. Rcproduc:.1ioD cosu. 
7. uboratory AD:uysis charges. 

8. Public DOticc ;ld\'enising and mailing costs. 

9. Presiding offleer expenses. 

10. Court report er expenses. 

1l. Faeiliry Tcntili. 
12. Other rcasonabk, direct, pcrmit.related c~l'en5es documented in ""'Tiling by the Dep:l1"tmcnt. 

E.. Direct labor bours spenl working on the permit sh:llI ·consist of time: spent by aquifer protection perI:lit P~0F':l..-:J 

techniCJ..l staIf or cODJultanls 00 lasks speciflC:llIy related to the proees.sinr.. i.s.suan~, or denial of a p:U-licular pcrmit, 

including time at a faciliry inspecting the faciIi!)', lime at a public he:l1"in;;. or lime lit a preapplication conferene..: held 

pursuant to R1S·9·107.D. 

F. Direc.l labor hours sball not include any of tbe foUowin~: 

G. 

E. 

J. 

1. training. 

2. tTave.! to or from any faciliry or permit hCJring. 

3. tim: by clerjuJ or Sl'P:'r.~so!")' staE, unless the super.isory staff is liJ!j:lg l::l fOT 2 particulJ .... techniCJ..l staIf 

member in tha: person'5 absence. 

From tnc effective cbte of tb.:.s subsection, the DJt hourly r:lle sbU be S31.~ pe~ bOl':~. Tn: Di:ector sbill a::::u:dJy 

pubiish the (ee scbedules. under subsections A :lnd J and the flat hourly rate under tbis subsectio::l which will be 

zppli:.zbl: for the foliov.-i.'"lg 12 month.!.. The fe: schedules a!'1c hourI), ra:: sh:lll be based ·oc the D:p:l:tt:1e~t's costs 

for thc previous full r1S~1 )'~r. 

For inciividt::!.l Aquifer Protectioc Permits wbicb :u-e cOl2Solidatcc pursu2..nt to R18·9·''"''"', and unless the appli~! 

qualifies fo:- tb: fee pro\';.sion c~C"iD:d in subsection I, th! a~plic:a.n! shall remit an i:litial fee whic.b equals tbe su= 

of tbe greatest initial fee a=long the faeijilics, ace tbe initi;J fe: zpplicable. to cae!: aciditional facility reduced by ~'7c. 

Th: mm"Dum fe: to th: zppjicant for co~sojidzt:d p:rt:1ilS s:nU b: equz.! to tb: grc.atest x::a:e.::n!::l !c.e a=lO::l~ t::: 

faci1ili~, pJ~ the x::~mu~ fcc appli::.able to c.aciJ additior.:U fzciuty rc.ciuc::.d by 40%. 

Fo:- purpo~~ of subsection A, 2n appl.ic:!nt 2pplying fo:- indiviciual p::.:-mit.s (or rwo or more facilities of !.be. S2.!:J: 

Cdtegory of f:lciliti~ that, in adciition., are engaged in similar opiratioDs, 2..!Jd bave ciisc.barges of similar c.be::lic:al 

chtI.aeterlstic.s, and are geogn.phic.a1ly conLiguous, is required to remit ooly tbe iniLial fcc, and sball be cha:ged DO 

more tb:l1l tbe rnubum fcc, appliCdble to ! single such facility .. 
. I 

W;t.h :an 2pplication that is a request fer modiIicatiod to :an individual Aquifer ProteC1ioo Pc:-m.it or for a tr~!er 
of 2..ll individual Aquifer Protectioc Permit, the applidnt sbU remit 2D initial f::.e in tb: same mannc:- l..S dese.-ibed 

in subsection A.., ane aecorciing to the following sc.bedGl::.: . 
. \ 

~. t; -r).- ':_.. . ~ ~-t. ,q ,r\ . ··r., . ('- I S7 
-2 " \ .... ~ /"> y ' r 01, ... · c !( . 
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Efiecive April 12, 1992· 

.; . ~-{/, Q.. 

0\ 
\V 



c,:m f: or i~'!-

Permit modiflt.:ltioD a..s described in R1B·9·111..C(l) 

Inlli:si h'l' 
(In U.S. dl)ll.lr~) 

or (1) or tbat results Irom I mlljqr .. iDodifiC41tioD •••••• - •••• - ••••••• - •••• -•••••• -. 1000 

to l facility A.S described in A.R.s. § 49·2D1.18 
'. 

Permit modifi~tioo that is dC.\'cribed as a 

minor m odific:ltioD under R] 8·9·121.D .••••••.••••••••••••. -.-.............................. 0 

Ally other permit modificatioo including 

those described in RlS·9.121.C(3) or (4) •.•••.••••••••••••••••••••••••••••••• - ••• _-. 300 

Permit transfer •••••• - .•••••••••••••••••••.••••••••.•••••• -.................................. 300 

(Same 2.S tbat 
allowed UDder 

subsectioo A) 

100 

HXXl 

500 

K. This rulc i5 dfe.ctiye. April 1~, 1992. Persoo..s who baye submitted comp!c.te. appliC41tioll5 for permits, modiflt.:ltior..s 

or trarufe.rs before. tbe. dfe.ctiye. dale. of this rule sball be. re.quire.d to remit only the. permit 2ppliC41lioo fce. that \I.·U 

in e.ffect \I.'beD !.be applic..:llioD W:lS submitted . Persoos woo baye submi[(e.d applit.:ltions be.fore tbe dfe.cuye date of 

this rwe. tbat are incocplete as of the dfee.live date of this ~ul~ sball be subjec:.: to an initial fee equ:!.l to tbe pe:-mit 

fcc for the appropriate C41te:gor)' at tbe time of submission. Tbe fUl:!.l itemiu.d bill for ao appliotioD tbai is incomple.te 

on the effectiYe: date. of this rule sh:lIJ include. 00))' direct labor bours incurred afte.r the. effe.ctiye. date. of this rul:. 

Rl S·9·113.1 Review of Bill 

". A.. Any pe:-son wno receives, fin,] bill fro::: the deparlT:lent for tbe. procc.ssing, 2..!JC issuance or deDiaJ of a permit under 

this article. may request an inJo:-!n:l1 review of the hours billed aDd may pay tbe. bill u:lder protest. If tbe bi!! is p:lid 

unci:::- protes~, the departr.1ent shall issue. the. permit if it would be otbef"lise issuabk aIler cormal payment. Tbe 

request sbli specif)' the. :areas of cii.sput:. and b:. C20e. i.o \l.orit.i..:Jg 10 the 2..S.5ista:lt ciircctor of the ci::partc::':li for !.be 

office of water qualiry \l,itbUJ 10 working days of tbe date of receipt of !.be [Inal bill. UnJess Ibe. deput::leot a.od 

appliC2..!Jt IIp-ee. olh::.T\I.-is:: tne i.oforc~ review sball take place \l,;tbUJ 30 d2ys of toe: departmeot's receipt of tbe 

reql.lcsL Noti~ of tbe ti::le and plaec or informal revicw sball be. mailed 10 the. rcquester a't Ic~t teo worb£ cays 

prior to tbe inJormal review. The 2..S.5istaot ciucCIor shall rc .. ie\l.· whether the li::')e billed is correct aDd re2.Sonable 

for tbe tasks involved. Disposition of tbe inIo~rnal Tcviev: shall be caiJed to the. requcster v.ithiD teo working days 

:lfter the in! o:-r: ~ Tevi e\\'. 

E. Tne assistant di~e.cto~'s cecisio:: ane~ tbe. in!orr::2.1 r:;vi:;w s::a.l.l beco=e. fi ncJ un.l:.ss \l,i:b thirry C2yS aIler receipt of 

Ihe ciec.i.sion tbe. ,ppii::.an: requests, be:lrin£ before. 2..I: aC::li.:lislr:niye )2\1.' jUOfe. 'ppoi.oted by the cie.partmeot of 

llcicinis::-alion. The beari=Jg, aDd aD)' appe:!.l of the: dccision, sb:ill be. gove:-Ded by A.P..S. § 49·321. An)' [mcJ a£eo,)' 

decision issued Pl!:St::l.Dt to this section is subject to juciicial rcvicw pu:su<lnt to till:. 12, chaptcr 7, arliclc c. 

Page :; Effectiye. ApriJ 12, 1.9'92 



Arizona Department of Environmental Quality 

AQUIF~R PROTECTION PERMIT APPLICATION 

PART II - DISCRETIONARY INFORY~TION 

A. Specific portions of the following information is required 
upon request of the Department. Please see the application 
guidance document, or establish what is needed during the pre­
application meeting . Requirements vary dep~nding on facility 
desigh and specific site characteristics of the location. 

1. HYDROLOGIC STUDY 

Have you included : 

______ a. A description of the surface and subsurface geology; 

______ b. The location of any perenn i al or ephemeral surface water 
bod i es ; '/.1..:, P ', 

c. ------ The characteristics of the Aquifer and Geologic Units 
with 1 imi ted permeabi 1 i ty , incl ud ing depth, hydraul ic 
conductivity and transmissivity. 

d. ---- The rates, volumes 
ground water flow, 
and Equi-potential 

,}: ;J 
and directions of surface water and D~~" -\ 
inc 1 uding hydrographs, if a va i lable ~,,(,< 

maps. 

e. -----

f. ------

---g. 

___ h. 

i. -----

The location of the lOO- y ear flood plain and an 
assessment of the lOO-year flood surface flow and 
potential impacts on the facility; 

A documentation of the existing quality of the water in 
tLe aquifers underlying the site, including, where 
available, the method of analysis and quality assurance 
and quality control procedures associated with the 
documentation; 

A documentation of the extent and degree of any known ~~~e 
soil contamination in the vicinity of the facility; 1 51.' .... ?' 

. cl· ... .;-V' 

An assessment of the potential of the discharge to cause 
the leaching of pollutants from surface soils or vadose 
materials; No Ft7.f-rc-t.{-P i l 

Any anticipated changes in the water quality expected as 
a result of the discharge; 



AQUIFER PROTECTION PERMIT APPLICATION - PART II - PAGE 2 

---j. A description of any expected changes in the elevation 
and flow ~irections of the groundwater that may be caused 
by the f ~c iIi t y; ;/ t? f/ L 

k. Map of"the facility's discharge impact area; /t1 Ci P~ 
--- / i o d. ,':' CJ'l/i r9 t!:. 

___ 1. The cr iter ia and methodolog ies used to determine the 
discharge impact area. 

2. PROPOSALS FOR VARIOUS PERMIT CONDITIONS 

---

---

If requested, have you included detailed proposals for the 
items indicating how the applicant proposes to satisfy the 
requirements of A.R.S . 49, Chapter 2, Article 3, and A.C.C. 
R18-9-101 thru 130. 

a. Alert Levels 

Alert levels may be based upon site-specific conditions 
descr ibed by the appl icant or may be based upon a 
pollutant which indicates the potential appearance of 
another pollutant or may be prescribed to be measured at 
the point of release, the point of compliance or any 
intervening point; 

b. Discharge Limitations 

Discharge limitations should be based 
considerations described in ARS 49-243 A, B, 

upon 
C, D; 

the 

___ c. Monitor i .ng Plan 

1) The type and method (s) of monitor ing to be 
conducted; f1p r~ ,-f 17r (<.l<'lii <2 vc-:(' ,/ / Z- t.v..pr· ... -/-I....-5 - ,' H .:0..1/-. ...,..1"-1 

2) The frequency of monitoring; ~ 

3) The analytical techniques or methods used to perform 
the sampling or analysis; 

4) Any requirements for the installation, use or 
maintenance of monitoring equipments, and reporting 
intervals and monitoring records as prescribed by 
the department. 

___ d. Contingency plans for alert level exceedances; 

___ e. Contingency plans for discharge limit exceedances; 



AQUIFER PROTECTION PERMIT APPLICATION - PART II - PAGE J 

___ f. ContingeT1cy plans for Aquifer Water Quality Standard 
vi 0 1 a t i o"n s ; 

---g. Compliance Schedule; 

____ h. Temporary cessation plans; 

____ i. Closure and Post-Closure plans. 

.'7\ 
\L) 



, AQUIFER PROTECTION PERMIT APPLICATION - PAGE 10 

8. DEMONSTRATION OF FINANCIAL CAPABILITY 

Please indicate in the spaces provided that the 
appropri91:e attachments or information have been 
included. Please submit financial information in a form 
that will easily allow ADEQ to keep such information 
confid~ritial. 

a) Have you included estimates for the total costs of 
each of the following aspects of the facility? 

---Construction; 

---Operation; 

X Closure; 

x Post-closure care; 

b) Have you attached the required statement from 
the applicant's chief financial officer that the 
applicant is financially capable of meeting the 
costs estimated in sub-section a) above? 

c) If the applicant is not a governmental entity, have 
you ' included one of the following? 

---

---

The roost recent 10K forro of the applicant; 

A report containing all of the following: 

___ Applicant's organizational structure Corporation 

__ Description of applicant's business Real Estate 
Holding Company 

Applicant's net worth, describing major 
--assets and liabilities 

Description of judgments exceeding None 
---$100,000.00 against applicant during five 

year~ prior to making this ~pplication 

___ Description of bankruptcy or insolvency 
proceedings by applicant during five years 
prior to making' this application, None 

Names & dates of birth of executive officers 
(If applicant is a corporation); 

---Evidence of a bond, insurance, or trust fund. 

(AOEO-Vater Permits Unit Form APP 1 - Revis~ 10/17/90) 
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9. ENFORCEMENT ACTIONS 

Provide a brief description of any action for the 
enforcement of any federal or State law, rule or 
regulatiop, or any county, city or local government 
ordinace-relating to the protection of the environment, 
institut~d against the applicant during the five years 
prior ~o making this application. 

None 

10. ZONING 

Indicate that you have included evidence that the 
---facility complies with applicable municipal or 

county zoning ordinances and regulations. 

c,AOEO -Vater Permits Unit form APP 1 - Revised 10/17/90) 



1ABA~ 
JABA INC 
2100 N. Wilmot Rd. #218 
Tucson, AZ 85712 
(602) 885-9141 
(FAX) 721-2768 

March 30, 1994 

Mr. Dennis Turner 
Manager, Mining APP Unit 
AZ Dept. Of Environmental Quality 
Water Quality Division 
3033 N. Central Avenue 
Phoenix, AZ USA 85012 

Dear Mr. Turner: 

FAX TRANSMITTAL # of Pages :z Z 
TO!>Tc!-r r L tbec£re, t FROM: JA BRISCOE 
CO: 1 M ~ JABA.INC. 
DATE: 3 / gO I 't i PHONE: (802)721.1375 
FAX#:.....-· __ ~~~r MX.(I02)29H688*2 

COMMENTS ~ Y +; 

Re: Request for a an appointment for a preapplication meeting, 
Ref#: WP-94-1779, Contention Mine, Tombstone Development Co., 
Tombstone AZ. 

We have been working for several months on generation of data and 
maps and general housekeeping cleanup at the Contention mine 
site, Tombstone AZ. I am transmitting with this FAX the AQUIFER 
PROTECTION PERMITS DETERMINATION OF APPLICABILITY and a partially 
completed AQUIFER PROTECTION PERMIT APPLICATION, both furnished 
in Don Bell's letter to me of 3/8/94. 

I believe we have most of the supporting documents, maps and 
crossections either in hand or in preparation and should have 
them pretty complete by mid April. I would like to see if we can 
get together for a preapplication meeting at the mine site at 
that time. I am open for scheduling such a meeting 3/12, 14, or 
15 of that week, or am pretty much open the following week. 

Of particular importance is advice/ permission on how to close 
the land fill associated with the mine. 

I will be out of my office from noon today until Tuesday April 5. 
If you could respond by voice mail to (602)721-1375 or fax to my 
personal machine at (602)298-6688 *2 on second ring, I will place 
your preferred date on my schedule. 

Very truly yours; 

-+l~---,t-~ ~'--':l ( 

James A. Briscoe 

w/attachments 
DT03/30/94 (' n ':2.J )£'1-./ 

13 e.-1I - 1'1"f"~(' ,J ~ 'J Ce..: "Pl? N 

. : . 

1 ,' "I !r AM.-

[?r~HJ!PJ 
James A. Briscoe, Registered Professional Geologist. Arizona # 9424 •. California #518 
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SKYLINE LABS, INC. 
1775 W. Sahuaro Dr. • P.O. Box 50106 
Tucson, Arizona 85703 
TEL. (602) 622-4836 
FAX: (602) 622-6065 

JABA, INC. 
5610 E. Sutler Lane 
Tucson, AZ 85712 

Job No. Date 

TF0077 March 4, 1994 

STATEMENT 

Inv Amt. 

156.90 

April 1, 1994 

Amt. Pd. Bal. Due 

156.90 

7/1/1/1 
3P-S ) 2--) 9 

Charles E. Thompson 
Arizona Registered Assayer No. 9427 

William L. Lehmbeck 
Arizona Registered Assayer No. 9425 

James A . Martin 
Arizona Registered Assayer No. 11122 



"ABA~ 
JABA INC. 
2100 N. Wilmot Rd. #218 
Tucson, AZ 85712 

(602) 885-9141 
(FAX) 721-2768 

April 14, 1994 

Mr. Andrew Rubalcava 
Agent 
AZ Attorney General's Office 
1275 W. Washington 
Phoenix, AZ USA 85007 

Dear Mr. Rubalcava: 

Re: Costs of Wildcat Dump removal at the Contention Construction 
dump. 

We have calculated the cost per dump truck of material removed to 
be $84.40 per dump truck load including tipping fees at the 
Tombstone municipal land fill. Ten dump truck loads calculate to 
$842.40. I calculate conservatively $500 in management fees 
related to this episode. Further the Arizona Department of 
Environmental Quality (ADEQ) is assessing Tombstone Development 
Co., Inc. a fee for supervising closure of the Construction Dump 
of $2,850. Were the wildcat dump operation not to have taken 
place, the dump closure would have been grandfathered in with no 
necessary interaction with the ADEQ on this matter. An unknown 
amount, probably several thousands to tens of thousands of 
dollars will now be necessary for TDC Inc. to close the dump. 

We see fair and conservative applicable costs to TDC of at least 
$4,192.40 for disposal of the construction debris. 

Very truly yours; 

James A. Briscoe, Consultant - Manager for TDC Inc. 

AR04/14/94 

James A. Briscoe. Registered Professional Geologist. Arizona #9414 .. California #51B 



S Y~~~'Pp~ 

t; () f' I.A- fob ~ wi-(')7 

) tMA ~'J V\ fe,ool. IJ /7, ~ / 
t /4r . IJ. k" ~)?3/ 

3~ ~ cc ~b #S / d~~ ~c-~. 

I fr--/ ? tA (j;;,,,R J C/~ ~~. 

- . 

/J b ofl 2- DiJ ,y-/A&7 
/ 7) 3/ X 2. ?V-J:J) J;;' .3"7 . .c. 2- -f ~/) d" ~ 
~~ t /7,.3 j trj f-;'v-L? I~d 
1$-~ II b 2-- X ~o p9 .==iJt 2.6 

. t A~£C( ClpS~j04 ~ 



J) , ;} / x 3 +- /7 .3 ( d~. dr 
J jf,,- I r I IJ C!-~L<-<-J r~<" 5 :=''ii2,tfZ? 

1/ 
-1 'J)~ 1;=> A \)'£~ 2; '6' ~ (!) 

1 !t-5 Dt? LM~ ova~· 



MAY 

o 



JUN 



June 13, 1994 

Mr. James Briscoe 
5610 E. Sutler Lane 
Tucson, Arizona 85712 

Dear Jim: 

Gary A. Lindroos 
119 E. Hwy 82 NBU 22-3 

Huachuca City, ArIzona 85616 
(602) 456-9160 

On Saturday morning (June 11, 1994) I combined the plastic bags which were in 
the cyanide drums into six 50 gallon drums. The emptied drums were neutralized with 
Sodium Hypochlorite and then triple rinsed. The neutralized drums are all stored in the 
rear of the storage compound. 

There are six drums and one wooden crate stored just inside the gate of the 
compound. These items should be disposed of at an authorized storage facility. 

To the best of my knowledge all of the cyanide drums on the property have been 
neutralized and triple rinsed and most of them stored on the lined pad which was 
constructed by your personnel. The only drums which need to be moved on to the pad are 
those which are stored at the rear of the cyanide storage compound near the plant 
building. 

If you have any questions feel free to call me at any time. 

Respectfully submitted, 



JUL 



Monday, July 11, 1994 Tucson Citizen 98 



TO 29866 ::: 8 * 2 

~tt cmqe ~UJlerillr dtnud 
®f ~4e '~tat.e ®f ~tt1!Jltttt 

~ll ~n.b J'fOt ~4£ dtnulttu ®f 

THE STATE OF ARIZONA, 

Plalntfff, 

va. 
D :' P CONSTRUCTION 00" I~., E1' ~, 

Dofendant, 0_ ° .vt • 
TO: JIM BRI8CXB 

) 
) 
) 
) 
) 
) 
) 
) 
) 

~ 

NO. CB93-Q9-ooJ94 

CRIMINAL SUBPOENA 

I U AAE HEReSY OROEREO to app~ar at. 2 s 00 p.m. on the Uth . day of Jul¥ 

-19~ at the place of Judge 'Matthew W. aorowiec's eourtroc.m 
Cochise County SUperior Court 
Coc:.'1ise County C'..ourthouse 

I-'.I:l:l 
P.2 

and to remain there until e~g.j=by ~e Jydg9 conducting the proceeding, to give tSGtlmony on behalf 

of the State of Arizona. 

IF YOU FAIL TO APpeAR AS ORDERED, A WARRANT WILL 
ae ISSUEOFOJi YOUR ARREST. 

Given under my hand and $841 this_6_t_h __ day of ' July 

GRANT WOODS 
Attorney General 

Assistant Attorney General 
CRIMINAl.. DIVISION 
1275 W. Washington 
PhoenIx, Arizona S5007 
(602)542-3881 ' 

Sheila Sullivan Polk 

TOTRL P.0 2 
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STAte OF AAIZONA 

OFFICE OF THE ATTORNEY GENERA!. 
QRI\I(r WOOOS 

ATTOAA~Y al>NCM~ 

DATE: July 7, 1994 

TIME: 10:'00 A.M. 

T(): Jim Briseoe 

Ifj"EEA)( COYER SHEEt 

COMPANY: JA8A Inc. 

TELEFAX NUMBER: (602) 72.1 .. i7JiS 

NUMBER OF PAGES (IncludIng cover sheet): 2 

FROM: S/A . . Andy Rubalcava 

DIVISION: SPECiAl INVESTIGATIONS SeCTION 

TELEFAX NUM6~R: (602) 642-4882 

TeLEPHONE NUMBeR; (602) 542.04853 

P. e 1 

P.l 

MAIN PJoiONe!: 54~ 
TELECCPIER ; 542-40e~ 

MESSAGES: Please confirm receipt of this 'subpoena via telephone. 
Will meet with you @ 1:00 P,M. Monday outside of courtroom 
to review testimony. 

----_ ... __ ._- '-'---_ .. _ .. -._--------



~ABA~ 

"/ /N 

JABA INC. 
2100N. WilmotRd. #218 
Tucson, AZ 85712 

(602) 885-9141 
(FAX) 721-2768 

Jtrl:y 11, 1994 

Mr. Andrew Rubalcava 
Agent 
AZ Attorney General's Office 
1275 W. Washington 
Phoenix, AZ USA 85007 

Dear Mr. Rubalcava: 

Re: Costs of Wildcat Dump removal at the Contention Construction 
dump. 

We have calculated the cost per dump truck of material removed to 
be $84.40 per dump truck load including tipping fees at the 
Tombstone municipal land fill. Ten dump truck loads calculate to 
$842.40. I calculate conservatively $500 in management fees 
related to this episode. Further the Arizona Department of 
Environmental Quality (ADEQ) is assessing Tombstone Development 
Co., Inc. a fee for supervising closure of the Construction Dump 
of $2,850. Were the wildcat dump operation not to have taken 
place, the dump closure would have been grandfathered in with no 
necessary interaction with the ADEQ on this matter. An unknown 
amount, probably several thousands to tens of thousands of 
dollars will now be necessary for TDC Inc. to close the dump. 

We see fair and conservative applicable costs to TDC of at least 
$4,192.40 for disposal of the construction debris. 

~y=o:r~~ 
James A. Briscoe , Consultant - Manager for TDC Inc. 

AR04/14/94 

James A. Briscoe, Registered Professional Geologist, Arizona #9424,. Californ ia #51B 
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SUMMARY JABA INC. BILLING- TO AND PAYMENTS FROM TOMBSTONE DEVELOPMENT CO 
As of June 30, 1994 

. Am.onnt 
Professional Total Paid! Cnmmnlative 

!!ute Fees Exp;::;nses Billed C!!!1US! 
3(31;93 $407.50 $168.42 $575.92 $0.00 
4/13/93 562.50 $134.57 $197.07 $0.00 
4/30/93 $2,193.75 $43.12 $2,236.87 $772.99 
5/31/93 $91.88 $57.70 $149.58 $2,236.87 
6(30/93 $1,822..50 $28.08 $1,850.58 $149.58 
7/31/93 $475.00 $251.58 $726.58 $1,850.58 
8/30/93 $1,662.50 $348.97 $2,011.47 $726.58 
9/30/93 $1,933.75 $1,310.85 $3,244.60 $2,011.47 

10/31193 $3,324.25 54,06S.19 $7,392.44 $3,244.60 
11/30/93 53,918.75 $473.49 $4,392.24 $7,392.44 
12/31/93 $2,640.00 $371.89 $3,011.89 $4,392.24 

If31194 $1,943.75 $1,022.82 $2,966.57 $O.~ 
2{ZB/94 $4,182.50 $1,161.24 $5,343.74 $3,011.89 
3/31/94 $4,795.00 $826.42 $5,621.42 $0.00 
4/30/94 $1,265.00 $2,053.79 $3,318.79 $8,310.31 
5/31/94 $287.50 $234.14 $521.64 $0.00 
5/31/94 $1,961.08 $448.30 $2,409.38 $521.64 

TOT.I\L ... ${b967.21 $13,00.3.57 $15·970,78 $.34)621.19 
?t"' ..... .,..,. .. r:r=v-r=> 

TOTAL JABA CHARGES 
TOTAL SIERRITA ML.'\fING & RANCHING (Bulldozing) CHARGES 

GRAND TOTAL 

1 

J!!lance 
$575.92 
$772.99 

$2,236.87 
$149.58 

Sl,850.58 
$726.58 

$2,011.47 
$3,244.60 
$7,392.44 
$4,392.24 
$3,011.89 
$5,978.46 
$8,310.31 

$13,931.73 
$8,940.21 
S9t461.85 

$11,349.59 

~lL349.59 

$45,970.78 
~5,ln5Q 

$51,168.28 
I 0 %D 
I 

TOTRL p.el 



Superior Court of Arizona 
Cochise County Adult Probation Department 

fA\UU1 W Fe/Z-­
~ 

RANDALLC.REYNOLDS 
Deputy Adult Probation Officer 

-:D [<.5 +\.~ £. ~'.-n (':x.>-~ ev-o h , {')t .. 
P.O. Box AD 
Bisbee, AZ 85603 

Phone 
(602) 432-9313 
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Sr'l&R CO. 

SIERRITA MINING RANCHING CO. 
He 70 BOX 4261) 
SAHUARITA, AZ 8~629 
(6i)2)62~-12(l4 

Bill To: 
l · OMBSrUN~ D~V~LOPMENT COMPANY 
ATTN: JEROME NErDFELT 
P.O. BOX 1445 
GRAND ISLAND NE 68802 

3')!'- ?J?2...-""~p() 

P.O. # Terms 

De~cription 

F I L E 7»C-_ 

1 P.02 

• INVOICE 93 
DATE 6 / 23/94 

Ship To: 

99 

WORK PERFORMED AT TOMBSTONE SITE AS DIRECTED BY TOM WALDROP 

DOZER 36.5 HRS @ 5135.00 IPER HOUR 
TRAVEL (PICKUP) 6 DAYS @ $45.00 {PER DAY 

Amount Paid $0 
Amount Due $5.197.50 

Subtotal 

Tatal 

4,927.50 
270. ()O 

5,197.50 

$5.197.50 



t1ABA~ 

August 5, 1994 

JABA INC. 
2100 N. Wilmot Rd. #218 
Tucson, AZ 85712 

(602) 885-9141 
(FAX) 721-2768 

Jerome Niedfelt, Prsident 
Tombstone Development Company 
P. O. Box 1445 
Grand Island, NE 

FAX TRANSMITTAL # of Pages i 
TO: ~ FROM:J.A.BRISCOE 
CO: ~ k JABA, INC. 
DATE;, _______ PHONE: (602) 721-1375 
FAX # FAX # (602) 298-6688 ·2 
COMMENTS _______________________ _ 

RE: Tombstone Project - Federal Mining Claims - Rental Fees, 1994 assessment year; Project 
#174-01 

Dear Mr. Niedfelt: 

To keep you informed and abreast of the changes in assessment requirements, pursuant to Public Law 
102-381, which established an annual rental fee of $100 for each unpatented federal mining claim 
located and held under the General Mining Law of 1872, the rental fee being in lieu of performance 
of annual assessment work, the 1993-94 assessment year rental fees for federal mining claims held by 
TDC in the Tombstone area are due and payable in the Arizona office of the Bureau of Land 
Management by the close of business on Wednesday, August 31, 1994. The rental fees due are for 
the 1995 fiscal year (1995 assessment year) and are in effect a pre-payment to hold the claims from 
September 1, 1994 to September 1, 1995. 

Should the appropriate rental fees not be received by the Arizona State Office of the BLM by close 
of business on Wednesday, August 31, 1994, the claims will be declared abandoned and void. 

c5~ e trYLp 1'-· 
Thomas E. Waldrip, Jr. 

TEW/msb 

Jerome Niedfelt 
Tombstone Development Company 
August 5, 1994 
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James A. Briscoe, Registered Professioni11 Geologist. Ar izona #9424,. California # 518 
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Environmental Notes & Comments 

Corporate Officers at 
Risk in Prosecutions 

For many years, viola­
tions of environmental laws 
resulted in little governmental 
action, an administrative repri­
mand or a consent decree in 

viI litigation. These respons­
es stemmed from a general 
lack of public concern regard­
ing relatively minor environ­
mental violations, under­
staffing in regulatory and 
investigative agencies, and a 
lack of interest by government 
prosecutors. Such indifference 
has long ended. 

With the enactment of 
new state and federal environ­
mental laws, environmental 
agencies have received addi­
tional staffing. With increased 
resources, these environmental 
agencies began to seek crimi­
nal penalties for environmen­
tal violations. With a "tough 
on crime" attitude, prosecutors 
are now pursuing criminal 

nvictions and even rison 
nTIS for corporate employees 

who violate environmental 
laws. Moreover, responsible 
corporate officers are now the 
primary target of prosecutors. 
Recently, corporate officers 
have been sent to prison. 
rrosecutors have used the 
"Responsible Corporate Offi­
cer Doctrine" to hold the 
~igher corporate officers crim­
inally responsible for the ac~s 
of their employees. 

The possibility of crimi­
nal prosecution puts the cor­
porate officer in the difficult 
position of deciding whether 
to cooperate with environmen­
tal agencies, and hope that 
any environmental violation 
will result in a "slap on the 
wrist," or immediately take 
precautions to protect against 
a criminal prosecution. 
Prompt and forthright cooper­
ation can curry favor with 
regulators, but also can pre­
clude an effective criminal de­
fense if evidence is produced 
or admissions are made. 

Frequently, an environ­
mental violation comes to the 

attention of a corporate offi­
cer internally, through an 
employee, or during an inspec­
tion by a government inspec­
tor. The environmental viola-
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tion may seem minor, but the 
complexity of environmental 
laws may preclude arrivin~t 
this uick decision. Although 

e corporate inclination may 
be to cooperate with a govern­
ment inspector, informal coop­
eration and production of 
information may not be advis-

• able for a number of reasons. 
What may appear to the cor­
porate officer to be an isolat-

" ed incident, may turn out to 
be one of a series of incidents. 
Frequently, cooperation with a 
government inspector initially 
seems to be the appropriate 
course, but is later followed by 
further requests for informa­
tion and employee interviews 
by criminal investigators. As 
the initial innocuous inquiry 
takes a turn towards a serious 
problem, the corporate officer 
learns that what has been said 

To be more informed, 
many businesses conduct "in­
ternal audits" either by inside 
or outside counsel. If inside 
"house counsel" conducts the 
aydit, the information gath­
ered may not be protected by 
the attorney/client or wo~lc 
product confidentiality ~vi­
lege. Control over the distri­
billion of audit reports is criti-
cal. . 

The primary concept in 
dealing with environmental 
violationsJs that informally 
r~_~p-o.D.di_ng._tQ_:regJl.es(s_ for 
iptormation can make matter:s 
w.9r§..~!_ Accordingly, the cor­
porate officer must make a 
judgment in dealing with envi-

mental inspectors to deter­
I me whether a subject under 

O'Connor Cavanagh 

inquiry may turn into a crim}­
nal prosecution against the 
officer, the corporation, or 
both. If a criminal pro_~~cu­
tion is even subtly threatened, 
-a-corpor-a-feofficer immed-ia te­

· ~oui(robfi[i1tbeadVICe of 
a criminal environmental de­
fense attorney~ 

Legislative Changes in 

Arizona Water Law 
Senate BiIl 1380 

amended numerous sections of 
the Arizona Revised Statutes 
relating to the groundwater 
code found at §45-401 et seq. 
The Santa Cruz County Active 
Management Area Act ("the 
Act") was adopted by the 
legislature this past session. 

Much of the regulation 
of Arizona water law is ac­
complished by the organiza­
tion of the state into active 
management areas. There 
were four original active man­
agement areas: Tucson (which 
included the upper Santa Cruz 
Valley sub-basin), Phoenix, 
Prescott, and Pinal. The Act 
carves out Santa Cruz from 
the Tucson Active Manage­
ment Area. 

The declared policy 
behind the Act includes the 
finding that the hydrology 
water resource management 
issues of the upper Santa Cruz 
River Basin are unique be­
cause of the international 
nature of the River Basin. 
The creation of the Santa 
Cruz Active Management 
Area will facilitate internation-

al negotiations for coordinated 
management of the water 
resources of the Santa Cruz 
River. The Legislature also 
found that surface water rights 
and groundwater rights in the 
upper Santa Cruz River Basin 
are especially in need of coor­
dinated management. 

The stated goal of the 
Santa Cruz Active Manage­
ment Area is to maintain a 
safe yield condition in the 
active management area and 
to prevent local water tables 
from experiencing long-term 
declines. In contrast, the 
management goal of the Tuc­
son, Phoenix, and Prescott 
active management areas is a 
safe yield by January 1, 2025, 
or such earlier date as may be 
determined by the Director. 

The Act segregates 
"stored water" from various 
aspects of the regulatory 
scheme. A definition of 
stored water was added to the 
groundwater code. This is a 
critical aspect of Santa Cruz 
County water resources man­
agement because the area 
generally is more rich in water 
resources than most other 
areas in Arizona. Therefore, 
water resources are more apt 
to be "stored" underground for 
future use. In Santa Cruz 
County, stored water is not 
used in calculations under 
other sections. For example, 
stored water is not subject to 
applicable conservation re-

. quirements established by the 
Director of Water Resources 
in management plans. A 
determination of the amount 
of water that a person is enti­
tled to receive under an irriga-
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Confidentiality Caution 
This message is intended only for the use of the individual or entity to which it is addressed and 
may contain infonnation that is privileged and confulential. If the reader of this message is not 
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