IN THE COURT OF COMMON PLEAS
VINTON COUNTY, OHIO
;

J

STATE OF OHIO, EX REL., i
ANTHONY J. CELEBREZZE, ag.,
ATTORNEY GENERAL OF OHIO}

CASE NO. 88-CV6-46

JUDGE MICHAEL BRAME
Plaintiff,

V.

R
X

f@SX* TRANSPORTATION, INC.,

Defendant.

CONSENT ORDER

S = F

WHEREAS, the State of Ohio ("Plaintiff"), on the <« =~
relation of its Attorney General, Anthony J. Celebrezze, Jr.,
filed a Complaint against CSX Transportation, Inc. ("CSXT" or

"Defendant"), seeking, inter alia, injunctive relief, reimburse-

ment of past response costs, civil penalties, and a tax, for
alleged violations of Ohio Revised Code Chapters 37344 3767, and

6111, relating to this matter which arises from a spill of

methylene chloride on or about November 19, 1984, near Raccoon

Creek and State Route 278 in Zaleski, Vinton County, Ohio

(hereinafter "this matter") (the spill area near Racoon Creek and
State Route 278 in the vicinity of Zaleski dn Vinton County, Ohio
ot

is hereinafter referred to as "the site"); and

WHEREAS, Defendant CSXT has filed an. answer denying any

and all liability as-alleged by Plaintiff; and



WHEREAS, the parties now desire té settle and compro-
mise all claims of the State of Ohio.with respect to this’matter,
to wit: reimbursement of costs incurred by the Ohio
Environmental ProtectiBQ Agency or the Ohio Attorney General
through April 30, 1990 with fespect to this matter, any claim for
civil penalties which the State has made or could have made with
respect to this matter, and any tax which the State of Ohio
alleges in its Complaint is owed by CSXT with respect to this
matter (collectively, "monetary claims"), as well as all claims

for injunctive relief with respect to this matter; and

WHEREAS, the State of Ohio reserves its right to make
claims for response costs, if any, incurred by it after Apri1_30,

1990; and

WHEREAS, Defendant CSXT reserves all its rights,'claims
and defenses with respect to any future claims for response costs

incurred after that date which might be made by the State of

.Ohio; and

WHEREAS, this settlement is entered into between the
’ r

pafties without trial or disposition by the Court of any issue of

law or of fact, without any admission of liability by Defendant,

and without waiver of any defenses. available to the Defendant,

and upon the consent of the parties hereto; and



WHEREAS, the parties agree that this settlement may not
be utilized in evidence by any person or party in this or any
other matter, other than in an action to enforce this Consent
order, and that this éettlement is not intended to create any

right in any person not a party hereto;

THEREFORE, it is hereby ORDERED, ADJUDGED and DECREED

as follows:

I.
A. For the purposes of this settlement in this Order
and for no other purpose, the parties agree that the Court has
jurisdiction over the subject matter of this Consent Order, the

parties hereto, and that venue is proper in this Court. CSXT

‘expressly reserves its right to contest the jurisdiction of this

Court with respect to any matter not made the basis of this

Consent Order.

B. 1. Terms of the Order and Persons to Whom Consent

Order Applicable. All provisions of this Consent Order shall

apply to and be binding upon the parties to this action, their
assigns and successors in interest, the parties' officers,
difectors, agents, servants, -employees, and consultants. CSXT

shall provide copies of this Order to all general contractors or

~consultants performing any work called for by this order.
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2. Continuing Jurisdiction. This Court shall retain

jurisdiction of this action to oversee the implementation of this

Consent Order.

3. Right of Entry. During the effective time of this

Consent Order, the State of Ohio and its agents and employees
shall have authority to enter, without a search warrant, at any
reasonable time, onto the Zaleski site to ihspect, to take
appropriate samples and/or to observe work conducted by CSXT or
its contractor as required by this Consent Order. This provision
in no way limits the State's statutory authority to conduct
inspections and/or to take appropriate samples. The State agrees

to split samples with CSXT.

IT.

In settlement, compromise and final satisfaction of all
monetary éiaims, as that term is defined herein, made by the
State of Ohio in this matter, within ten (10) days of the entry
of this Consent order, Defendant CSXT shall remit three checks in

the total amount of $90,000.00 in full settlement and compromise

-and satisfaction of the monetary claims in this matter made by

the State of Ohio against Défendant CSXT. One check of
$40,000.00 shall be considered as a full settlement, compromise
and satisfaction of the State's claims for civil pehalties.and
shall be credited to the State Treasury Hazardous Waste Cleénup
Fund; one check for $10,000.00 shall be credited to the State

Treasury General Revenue Fund; and one check for $40,000.00 shall
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be credited to the State Treasury Immediate Removal Fund. The
checks shall be forwarded to Paul D. Hancock at his office at the
Attorney General's Office, Environmental Enforcement Section, 30
East Broad Street, 25th Floor, Coluﬁbus, Ohio 43266-0410. A copy
of the transmittal.letter shall be forwarded to Ohio EPA, P.O.

Box 1049, Columbus, Ohio 43266-0410, Attn: Pat Campbell, DERR.

III.

In settlemept, compromise and final satisfaction of all
claims for injunctive relief made by the State of Ohio in this
matter with respect to the release of methylene chloride as a
result of the derailment of a CSXT train on Nermber 19, 1984,
and except as provided for in Section III.F., Defendant CSXT

shall undertake the following:

A. Soil Vapor Extraction. By April 30, 1990, CSXT

shall submit to Ohio EPA a design plan for a preliminary field
system utilizing soil vapor extraction for removal of methylene
chloride from unsaturated soils. Ohio EPA is committed to
expeditiously review and provide comments to CSXT on the plan.
Ohio EPA anticipates that it will cbmment and will endeavor to

comment within five (5) business days after its receipt. If

changes aré suggeéted, CSXT either shall adopt thoée changes and

receive Ohio EPA approval of the plan or Shall confer with Ohio
EPA regarding any differences. Within three (3) weeks after
receipt of Ohio EPA's approval of the plan, CSXT shall have the

preliminary field system in operation. If the Ohio EPA does not
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* find the plan to be approvable, and if the parties cannot resolve

their differences in a manner which allows CSXT to proceed with a
preliminary field system as required herein, the parties will so
notify the Court and this matter shall be returned to the Court's
docket, with the exception of the State's monetary claims, which

shall be resolved upon payment by CSXT as provided for herein.

The preliminary field system design shall provide for

the following:

1. Three wells shall be placed in the unsaturated
soils in locations which have been identified as containing the
most significant quantities of methylene chloride. These wells
shall be tested for their ability to yield soil vapor and their
concentration of methylene chloride. The soil vapor yield shall
be determined with a portable soil vapor unit which will be
operated gn each of the wells for approximately two days (six
days total). This is a sufficient period to determine the soil

vapor flbw potential of each well and to collect samples of the

" soil vapor from the zone of interest for each well.

2. The extracfiéﬁ wells shall be installed at a level

immediately above the water table with hollow stem augers.

‘Split-spoon samples will be taken to characterize the soils in

which each well will be placed. A five foot-long stainless steel
two-inch diameter wire wound well screen shall be placed- in the

bottom of the boring with two-inch galvanized casing extending
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above the ground surface. The wells shall be completed with a

four-inch protective casing.

3. Three samples shall be collected during each two-
day test; one each at the béginning and end of the first day and
one at the end of the second day. These samples will be
collected using a double stage charcoal tube and a calibrated air
pump so that a precise-volume of soil vapor is passed through the
charcoal. The laboratory determination of solvent quantity in
the charcoal tube plus the soil vapor volume will allow the
calculation of concentration in the soil vapor. The second stage
of the charcoal tube shall be analyzed to insure that the solvent
was trapped in the first stage and a portion of the gélvent did

not pass completely through the tube.

4. Three half-inch diameter galvanized steel probes
shall be installed adjacent to each vapor extraction well to a

depth of six feet. These probes will be outfitted with temporary

. vacuum géuges to further delineate the area of influence of the

well.

5. One 55—galioﬁ—carbon canister shall be used for

treatment of the soil vapor during thé_above—déécribed

pfeliminary activities. The‘carbon canister will be disposed of

at a licensed disposal facility.



The flow and chemical data collected as part of the
preliminary field work will be used té evaluate the effectiveness
of a final soil vapor extraction system at the site. If the
preliminary field york.confirms that such a system is capable of
achieving the desired efficiency, as defined below, then CSXT
shall, within no later than four (4) weeks of that determination,
submit a final system design plan for Ohio EPA's review and
approval. Such design plan will be based on the preliminary
field work and the professional judgment of CSXT's consultants.
Ohio EPA is committed to expeditiously provide any éomments it
may have on that plan and anticipates that it will comment and
will endeavor to comment within five (5) business days of its
receipt. If changes are suggested, CSXT either shall adopt those

changes and receive Ohio EPA approval of the plan or shall confer

‘'with ohio EPA regarding any differences. If the preliminary

field work shows that such a system is not capable of achieving
the desiréd efficiency, as defined below, or if CSXT's
consultants' certification, as provided for below, is not
concurred with by Ohio EPA, or if Ohio EPA does not find the
final design plan to be approvable, as provided for below, then
ﬁhe parties will attempt to reach some other resolution. If some
oﬁher resolution cannot bé féached within thirty (30) days of the
deferminatidn that a soil vapor extraction system is not capable

of achieving the desired efficiency, or thirty (30) days from

- Ohio EPA's notification of nonconcurrence,.of thirty (30) days

from Ohio EPA's notification that it found the final design plan

to -be not approvablé, or such longer period of time as mutually
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" agreed to in writing by the parties, then the parties will so

notify the Court and this matter will be returned to the Court's
docket, with the exception of the State's monetary claims which

shall be resolved upon payment by CSXT as provided for herein.

A soil vapor extraction program shall be deemed to be
capable of achieving the "desired efficiency" (which shall be the
standard for determining whether such a system should be
implemented) if, after the conclusion of the preliminary field

work, CSXT has demonstrated the following:

1. Based on field experience and their pr9fessiona1
judgment, €SXT's consultants certify that, in their indepéndent
professional opinion, conditions at the site are appropriate for
application of soil vapor extraction technology to remove

methylene chloride from unsaturated soils at the site; and

2. Based on their extrapolations from the data
generated during operation of the preliminary field system and

their professional judgment, CSXT's consultants certify that, in

- their independent professional opinion, soil vapor extraction can

remove an average of fifteen (15) lbs. per day of methylene

chloride from the unsaturated soils at the Zaleski site.

Such certifications shall be made to Ohio EPA for the
State's concurrence. The State commits to expeditious review and

concurrence and anticipates that it will confirm or not CSXT's
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consultants' certifications within five (5) days of such
certifications. The parties recognize and agree that the
certifications by CSXT's consultants are not a guarantee of the
amount of methylene chloride which will ultimately be recovered
by the soil vapor recovery system but are the independent
exercise of their best professional judgment regarding the
appliéability and effectiveness of soil vapor extraction

technology to the Zaleskil site.

If it is determined, based on the preliminary field
work, that a final treatment system should be implemented, once
Ohio EPA has approved the final design plan, CSXT shall implement
that plan within three (3) weeks of receipt of Ohio EPA approval.
CSXT shall, thefeafter, operate the soil vapor extraction system
for eight (8) consecutive operating months, exclusive of
maintenance or repair to the system, unless one of the following
events oc;urs, at which time CSXT may cease operation of the
system: (1) after six (6) consecutive operating months,
exclusivé of maintenance or repair to the system, the system's
removal rate reaches an inefficient level, as defined below; or
(2) prior to six (6) consecutive mdnths of oberation, 4000 1lbs.
of methylene chloride are r;ﬁoved and the system's removal rate
| reaches an-ineffiéient level, as defined below. CSXT shall
repaif and maintain the system so'fhat'itiwill operate as
designed and, if the system is not operating efficiently, as
defined below, the parties will consult concerning repairs or

adjustments which might be made to improve its efficiency.
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The term "inefficient level" shall be defined as
failure of the system to remove methylene chloride from soils at
a rate greater than three (3) lbs. per day (lbs./d) for a
sustained three (3) week period. Because some minor variations
can be expected, the determination of whether this level is
"sustained" shall be based on a comparison of the mean removal
rate from the most recent four (4) weekly system influent samples
to 3 1lbs./d using a Student's t-test at a 5% level of
significance. The t-test will compare the null hypofhesis
(statement) that the mean removal rate is equal to or less than
three (3) 1lbs./d to the alternate hypothesis (statement) that the
mean removal rate is greater thén three (3) lbs./d. 1If the
statistical comparison aoes not reject the null hypothesis, then
further operation of the system:will not be required after six
(6) months. After CSXT discontinues operation of the system in
accordancé with the above, the State of Ohio is free to operate
the system itself at its own cost and may not seek recovery of
those costs from CSXT. If the system reaghes an inefficient
level due to frozen or saturated conditions,. this shall not be

considered cause for discontinuing operation of the system.

B. Monitoring. After entry of this Consent Order,

"CSXT shall monitor site conditions on the following frequency,

sampling or monitoring for the presence of methylene chloride:



1. The Village of Zaleski drinking water wells
shall be monitored four (4) t;pes a.year for two (2) years and
two (2) times a year for two (2) years thereafter. At that
point, the existing data will be evaluated and CSXT and the State
will confer to determine whether monitoring should be dis-
continued or reduced in frequency with discontinuation to occur
later. If the parties cannot agree on the frequency of such
monitoring after four (4) years, the State reserves all rights it
may have to require CSXT to monitor thereafter and CSXT reserves

all rights to oppose additional monitoring.

2. a. Except as provided below in Section
III.B.2.b., the groundwater wells at the site shall be monitored
four (4) times a year for two (2) years and two (2) times a year
for two (2) years thereafter. At that point the existing data
will be evaluated and CSXT and the State will confer to determine
whether monitoring should be discontinued or reduced in frequency

with discontinuation to occur later. If the parties cannot agree

. on the ffequency of such monitoring after four (4) years, the

State reserves all rights it may have to require CSXT to monitor
thereafter and CSXT reserves all rights to oppose additional

monitoring.

b. Except as provided below, no further

monitoring of the following wells and sumps will be required:

"PW-5, PW-6, Sump A, Sump B, Sump C, Sump D, Swamp Sump, OW-4, OW-

4A, OW-5, OW-8, OW-8A, OW-16A, OW-16B, and OW-16-C. The five (5)
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" sumps will be abandoned in conformity with the requirements of

the state of Ohio attached hereto as Exhibit A. The wells will,
if they are located outside the fence deséribed in Section III.cC.
below, be welded shuthand, if they are located inside the fence,
be locked and secured. Only water level monitoring will be
conducted in: OW-9, OW-10, OW-11, OW-13A, OW-13B, OW-13C, OW-17
and OW-18. All other wells present_upon the entry of this
Consent Order which are not among those to be locked or welded
shut shall continue to be monitored for both water level and
water quality data. The wells that are to be-locked or welded or
which will only be monitored for wate: level data may be required
to be monitored based upon a demonstration that there has been a
significant change in the direction of groundwater or plume flow

at the site.

3. Raccoon Creek shall be sampled with the

following frequency and at the locations identified in Exhibit B

hereto:
-YEAR FREQUENCY
1 once a month through the completion
-. of the soil vapor extraction
program described in Section III.A.
above and then quarterly -
"2 ' Quarterly, with at least two events
' occurring during the months from
July to October
3-8 Two times a year, with one event
‘occurring in July and the other in -
October :
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At that point, the existing data will be evaluated and CSXT and
the State will confer to determine whether monitoring should be
discontinued or reduééd in frequency with discontinuation to
occur later. If the parties cannot agree on the frequency of
such monitoring after four (4) years, the State reserves all
rights it may have to require CSXT to monitor thereafter and CSXT

reservcs all rights to oppose additional monitoring.

C. Fencing and Signs. Within (six) 6 weeks of entry

of this Order, CSXT shall upgrade and extend the site fence so as
to enclose the site completely from the toe of the slope to the
upper bank of Raccoon Creek. A map indicating the general
location of the fence is attached hereto as Exhibit C. "NO

TRESPASSING" signs will be prominently posted.

.D. Deed Restrictions. Within ten (10) weeks of entry

of this Order, CSXT shall place deed restrictions on the portion
of the site that it owns. Those restrictions will prevent
excavation or the installation of wells on-site. Ohio EPA and
the State of Ohio counsel involved in this case agree to contact
the State_agency(ies) who have control over the portions of the

site owned by the State of Ohio and inquire whether that

agency(ies) desires to and has authority to place similar

restrictions on its property. The deed restrictions will remain

in place until CSXT can demonstrate to the satisfaction of Ohio

EPA that exposure to methylene chloride through contact with



soils which may be excavated or expoéed or use of groundwater on-
site will not exceed the then—applicable health-based standard
for that media or that conditions at that time do not.present an
unreasonable risk to publié health or the environment. In
addition, at such time as the deed restrictions are removed, CSXT

shall be allowed to abandon any remaining wells.

E.  Cap Repair. Weather permitting, within eight (8)

weeks of completion of the soil vapor extraction program
desc;ibed in Section iII.A. above, CSXT shall upgrade the site
cap. If weather conditions do not allow the cap to be upgraded
within that time, CSXT will do so as the weather permits. To
accomplish this, CSXT's consultants and Ohio EPA pers;nnel will
meet at the sité and determine which areas of the cap have been
damaged. Those areas will be filled. CSXT then will place a six
(6) inch additional layer of cover on top of the existing cap.

The capped area will then be revegetated.

F. Release and Covenant Not to Sue. Except as to

costs incurred by the State of Ohio with regard to this matter
after April 30, 1990, except that the State shall not seek
recovery of costs incurred by the State of Ohio in operating the

system aftér it has been discontinued in accordance with

Section III.A., and except as provided.for'in Sections III.B.,

C., D. and E. above, at the conclusion of the operating period
described in Section III.A. above, CSXT's obligations as to this

matter shall cease so long as conditions at the Zaleski site do
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not change significantly, as defined below, so as to present an
imminent and substantial endangerment to public health or the
environment. Conditions at the site shall be deemed to have

changed significantly if one of the following occurs:

1. The sampling in Raccoon Creek reveals a level
of methylene chloride in excess of 9,700 ug/l and CSXT cannot
prove to Ohio EPA's satisfaction that the analytical result was
not caused by some source other than the 1984 derailment and

release of methylene chloride or by laboratory or sampling error;

or

2. The Village of Zaleski drinking water wells
or private wells used for drinking water in the Zaleski area are
contaminated or, based on changed conditions and information not
presently available to the State, there is a significant risk
they willrbe contaminated by methylene chloride resulting from
the 1984 derailment in excess of the legally applicable drinking
water sténdard in effect at the time or, if there is no legally
applicable drinking water standard, methylgne chloride in such
wells exceeds an excess cancer risk greater thén 1 x 10-%; or

3. Actual exposure to methylene chloride from

‘the site exceeds an excess cancer risk of 1 x 10%, in media

other than surface water, on-site groundwater or -on-site soils.
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Provided that a final treatment system is implemented
in accordance with this Consent Ordér, the State of ohio
covenants that during the time CSXT is undertaking the actions
required herein, after completion of them and so long thereafter
as conditions at the Zaleski site do not change significantly, as
defined above, so as to present an imminent and substantial
endangerment to public health or the environment, the State of
Ohio will take no administrative or judicial action to compel
CSXT to undertake any action or to reimburse the State of Ohio
for any action taken by the State to investigate, characterize,
cleanup or remediate the Zaleski site near Raccoon Creek and
State Route 278 in Zaleski, Ohio. This paragraph shall not be
construed to bar the State from seeking recovery of costs
incurred by the State of Ohio with regard to this matter after
April 30, 1990, except that the State shall not seek recovery of
costs incurred by the State of Ohio in operating the system after

it has been discontinued in accordance with Section III.A.

Iv.
In any action to enforce any of the provisions of this
Consent Order, CSXT may raise at that time the question of

whether it is entitled to a defense that its conduct was caused

by reasons beyond its control such as;_by way of example and not

limitation, act of God, unusdally_severe weather conditions,

strikes, acts of war or civil disturbances, or conflicting orders

"of any regulatory agency. While the State of Ohio does not agree

that such a defense exists, it is, however, hereby agreed upon by



the parties that it is premature at this time to raise and
adjudicate the existence of such a defense and that the
appropriate point at which to adjudicate the existence of such a
defense is at the time that an enforcement action, if any, is
commenced. Acceptance of this Consent Order without a force
majeure clause does not constitute a waiver by CSXT of any rights

or defense it may have under applicable law.

V.

Compliance with this Consent Order constitutes full and
complete satisfaction of the claims alleged in the Complaint
relating to or arising out of this matter, which the State has
made or could make as claims for injunctive relief ot civil

penalties for violation of R.C. Chapter 3734 and R.C. Chapter

' 6111; claims for injunctive relief or a tax under R.C. Chapter

3767; and claims for reimbursement of past response costs through
April 30,”1990 under R.C. Chapter 3734.20, 3734.28, 3745.12, or
3745.13, or any claim as to this matter which could have been
raised by the Ohio EPA or the Ohio Attorney General for
injunctive relief or for past response costs incurred through
that date pursuant to the Comprehensive Environmental Response,
Cempensation and Liabilit§ Act of 1980, as amended, 42 U.s.c.
§'9601 et §ggL,_or pursuant to common law and the same are hereby

discharged as to this matter.

'Nothing in this Consent Order shall be construed to

limit the authority of the State to seek relief for claims for



damages to natural resources. Except as expressly set forth in
this Consent Order, Defendant QSXT reserves any and all of its

rights, claims, causes of action, or defenses with respect to any )
claim made or unmade by the State of Ohio, Ohio EPA, and the Ohio

Attorney General.

VI.

CSXT shall pay Court costs.

VII.

All documents and notices to be submitted by CSXT to
the State of Ohio shall be submitted to Paul D. Hancock at the
Ohio Attorney General's office, Environmental Enforce;ent‘
Section, 30 East Broad Street, 25th Floor, Columbus, Ohio 43266-
0410, Kathy'Davidson at Ohio EPA, Central Office, 1800 Watermark
Drive, Columbus, Ohio 43266, and Brian Blair at Ohio EPA,
Southeast District Office, 2195 Front Street, Logan, Ohio, 43138.
All documents and notices to be submitted to CSXT by the State of
Ohio shall be submitted to Anthony L. Braden, CSX Transportation,

Inc., Risk Management Department, 500 Water Street, Jacksonville,

. Florida 32202, Keith Meiser, CSX Transportation Inc., Legal

Department, 500 Water StrééE: Jacksonville, Florida 32202, and
Peggy L. O'Brien, Sidley & Austin, 1722 Eye Street, N.W.,

Washington, D.C. 20006.
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Entered this -~ 20 day of /?C%Lbc4ﬂ , 1990.
— 7

MICHAEL BRAME, JUDGE

ANTHONY J. CELEBREZZE, JR.
ATTORNEY GENERAL OF OHIO

-

PAUL D. HANCOCK ()

KAREN CLEVELAND

FRANCES L. FIGETAKIS

Assistant Attorneys General

Environmental Enforcement
Section ‘

30 East Broad Street, 25 Floor

Columbus, Ohio 43266-0410

(614) 466-2766

BY:

Counsel for Plaintiff
State of Ohio
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CSX TRANSPORTATION, INC.

BY: : :
Name___ A4 A. BeER VAR
Title_ Vice- pees/senr — LRk MAVAcemEST

APPROVED BY:

PORTER WRIGHT MORRIS & ARTHUR

ot A Lot

PATRICK J. SMITH

MARTIN S. SELTZER

41 South High Street
Columbus, Ohio 43215-3406
(614) 227-2000

SIDLEY & AUSTIN

STgZH RAMSEY
O'BRIEN

1722 Eye Street, N.W.
Washington, D.C. 20006
(202) 429-4000

Of Counsel

Attorneys for Defendant
CSX Transportation, Inc.
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3745-9 (EP.7) 'WATER WELL STANDARDS

3745-8-01 (EP-7-01) Dafinitions.

3745-9-02 (EP-7-02) Relation to other
prohiditions.

3745.5-03 ' (EP-7-03) Pian approvai rs-
quired.

3745-9-04 (EP-7-04) Location of new
waells.

3745-8-05 (EP-7-05) Construction of
new welils.

3745-8-08 (EP-7-06) Casing for new
weils.

,3745-8-07 (EP-7-07) Surtace design of

new welis.

3745-9-08 (EP.7-08) Stantup and opera-
tion of waeils. ’

3745-9-08 (EP-7-08) Maintenants and
modificatidn of wells.

3745.8-10 (EP-7-10} Abandonment of
teat holas and walis.

3745-9-11 (EP-7-11) Use of weiis for
disposal.

374%-8-12 (EP-7-12) Penaities.

3745-8-01 (EP-7-01) Definitions.

- For purposss of these Chapters, 3745-8 and

3745-41, ths following definitions shall ap-
ply: ’

(A) "Annular Space’ means the space
between the side of an excavation and the
casing or wall of a well, and also means
the space between a casing and a liner
pipe. _

(B) "'Board of Heaith" means the board
of heaith of a city or general heaith dis-
trict, or the authority having the dutles of
a board of heaith in any city as authorized
by Section 3709.05 of the Chlio Revised
COdQ. :

(C) “Casing” rnear;s a pipe used 10 ox-
clude unwanted or harmful materials from
& well, - :

(D) “Comtaminant” means any sub-
stance which, if introducad into ground
water, would degrade the quality of said
water, : ,

(E) "Dlrector” means the Director of
- n

= EXHIBIT A

the Ohlo Environmental Protaction Agan.
cy. g

(F} "Drive Shoe" means a lorged or
tempared steel collar with a cutting edge,
attached to the lower snd of a casing by
threading or welding, to protect the lower
end of the casing as it is driven.

(G) “Existing Well" means any well
construction of which was commenced be-
lore February 15, 1975.

(H) “Ground Water" means any water
below the surface of the earth in a 20ne
of saturation,

() "Grout" means a sturry of cement,
clay, or other materlal impervious to and
capable of preventing movement of water.

(/) “New Well"' means any well con-
struction of which was commenced after
February 14, 1875,

(K} Nonpotable Water" means water
:which is not potable water as defined here-
n.

(L) “Person” means the State, any
municipal corporation, political subdivi-
slon, public or privata corporation, indi-
vidual, partnership, firm, association, or
other entity,

(M) “Pitless instaliation Daevice'' means
an assembly of parts which wiil permit wa-
ter to pass through the casing or extension
thereof; provides access to the well and
1o the parts of the water system within the
weil; and provides for the transportation
of the water and the protsction of the well
and water therein from surface or near-
surface contaminants and from f{reezing or
extremes of temperature.

(N) “Potable Water* means water
which Is satisfactory for drinking, culinary,
and domestic purposss.

(0) “Surface Water" means any water
on the surfacs of the earth.

(P) '"Test Hole" means any excavation,
regardiess of desigh or method of con-
struction, done for the purposs of deter-
mining the most suitable site for removing
ground water from an aquifer, or for the

1987-1
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purposs of detsrmining the quality, quan-.
tity, or lavel of grouna water on & single
occasion.

(Q) “"Well" means any excavation, re-
gardless of design or method of ¢construc»
lion, done or used for tha purpose of re-
moving ground water from an aquifer, or
for the purposa of determining the quality,

quantity or level of ground water on a
continuing basis,

(Adopted January 10, 1975; effective Feb-
ruary 1§, 1975)

3745-9-02 (EP-7.02) Relation to other
prohibitions.
No provisian of Chapter 3745.9 or Chapter
3745-41, and no waivar issued under Chap-
ler 3745-41, shall bs construed 8o as to ex-
empt any psarson from compllance with
any section of tha Ohio Revised Code, or
any other reguiation of any state depar-
ment, including the Ohio Department of
Natural Resources and the Ohlo Deparn-
ment of Health, or any local ordinance or
regulation dealing with wells.
(Adopted January 10, 1975; effective Feb-
ruary 15, 1975)

3745-9-03 (EP-7.03) Plan approval re-
quired.

(A) No person shall construct &8 naw
well, except a well for fewer than four
residential units or a well the water from
which Is not intended for human consump-
tion, until plans therefor have been ap-
proved by the Diractor in accordance with
Ohio Revised Code Section 6111.44 and
Chapter HE-33 of the Requlations of the
Ohio Environmenta! Protection Agency.

(8) The Director shail not approve any
plan that does not conform to the require-
ments of these Chapters, EP-7 and EP-38,
and any additional requirements that the
Director datermines are necessary to-pro-
tect the health of persons using water from
the proposed well, or to pravent contam-

“inants from entering ground water.

(Adopted January 10, 1976; effective Feb-
ruary 15, 1978)

16871

3745-9-04 (EP.7-04) Location of new

wells. :

(A) A new well shall ba locatsg only
where the new well and its surroundings
can be maintained in a sanitary congition,
and only whete surface and subsurface
conditions will not atlow contaminants to
be conducted into the well.

(B} A new waell shall be 8o located that
the weil Is accessibie for cteaning, treat-
ment, repair, testing, and such othet at-
tention as may be necessary. A new well

‘shall not be Iccated within the foundation

of a building, except a buiiding conatruet-
ed solely to house pumping and water sys-
tem equipment.

(C). It plan approvai is required there-
for by 3745-8-03,

(1) the new wsli shail be iocated at
such distances from known or possible
sources of contaminants as the Director
determines ara necessary to safeguard
the heaith of persons using water trom
the well, and to prevent contaminants
from entering ground water, and

(2) the owner or operator of the new
well shall obtain and retain control of
{ha land surrounding the well, to such a
distance as tha Director determines to
be necesaary for protection of the weli
from entrance of contaminants that may
exist or occur in the vicinity theraot.

(D). It no plan approvai is required
tharetor by 3745-0-03, a new weil shall not
be located wilhin fifty feet of any known
or possible source of contaminants, and
shail be located at least twenty-five feet
from the normai driving surface of &ny
public road.

(Adopted January 10, 1875; eflective Febe
ruary 18, 1975)

3745:5-08 (EP-7-05) Construction of new
wella.

(AX1) i1 no plan approval is required there-
for by 3745-9-03, a new weli ghall sither con-

Vi aveTeavw i TwW v
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tain casing, or snall have sturdy watenight
‘wailg of laid-up brick. stone, concrete. o vit-
reous clay tile. .

(2) It plan approval is required thare-

lor by 3745-8-03. a naw wail shail contain
casing.

(B) If casing is used in & new wall, all
joints shall be watertight. Casing shall
extend continuousiy to0 a depth of not less
than twenty-five feet, uniess the only aqui-
far yislding water adequate 1or the needs
of the person who intends to use ths weil
is at 3 lesser depth, in which instancs the

- casing need only extand into such aquiter,

but in no instance shall ¢casing extend lesa
than fifteen taet in depth.

(C) It nonpotable water is encounterad

{1) above an aquiter contalning pot.
able water, the casing shall extend to
the bottom of the aquifer containing the
nonpotable water, or as desp as neces-
sary 1o prevent the nonpotable water
from entering the aquifer containing pot-
able water and to comply with the re-
quirements of paragraph (B) above.

(2) below an aquifer contalning pot.
able water, the iower portion of the new
well shall bs filled with grout to a height
sutficlent to prevent sntrance of non-
potable water Into the aquifer contain-
ing potable water.

(0) All annutar spaces shall be com-
pletely filled with grout from the ground
surface to ths top of the aquiler from
which water is to be extracted. All annu-
lar spaces shall be sufficiently large that
the requirements of the preceding sen-
tence can be complied with.

(E) in the process of driving casing for
a new well, or for a test hole which may
be converted into a well, a8 drive shos or
a well point shall be used. If a well is
being developed in rock formations, and
il casing Is baing driven, the casing shall
be firmly seated and seaied In the rock by
means of the drive shoe. '

(F) It any device containing openings,
including but not limited to a strainer or
pertorated pipe, is used for the purposs of

_allamng water 10 enter the weil, such open-
npgs shall not exteng higher than twenty-
live feet below the ground surface, unless
water 13 to be ootained from an aquiler at
a lesser depth, and In no instance shall
such ooenings sxtend higher than fitteen
leet beiow the ground surface. -

(G) 1! 8 wall is constructed, it shall ex.
‘end 1o the aQuifer from which water is 10
te extractad, or 10 a dapth of fitteen feat,
whichever is greater. The annular spacs
shall be completely filled with grout from
the ground surface 1o a depth sufficient to
prevent entrance of surface water into any
aquiter, and in no case shall the grout
extend less than fifteen feet in depth. The
annular space shall be sufficlently largs
that the requirements of the preceding
sentencs can be complied with,

(H} It the Dlrector determines that any
well, any part of a well, or any appurten-
ance thereto is being constructed in such
& fashion that contaminants may entar
ground water, the Director may issue an
order to have such additional work per-
formed on the weil, including filling the
well as described In 3745-8-10 (B) and (C),
as he deems necessary to Insurs that con-
laminants do not enter ground water.

(Adopted January 10, 1975; effective Feb-
ruary 15, 1975)

3745-9.08 (EP-7-08) Casing for new
wells.

(A} Casing and liner pipe for naw wells
shall be sufficiently sturdy to resist the
forces imposaed upon the casing and liner
pips during instaliation and those forces
and conditions which can normally bs ex-
pecied after Installation.

{B) The thickness of steal used for cas-
ing and liner pipe for new wells shaii be
selected In accordancs with good design
practice as applied to conditions encoun-
tered in the area where the naw well is
located. In no event shall steel casing
thicknasses and weights. be less than as
shown in the following table {Tabdle 1]:

1987-1
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TABLE 1 (C) Materials other than steel may be

Casing Recommaended for Uss Whare Hard
Drlving or Corrosive Waters May Be En-
countered .

(Known as Drive Pipe. Driven Well Pipe.
Stancare Pipe, Line Pipe,. or Reamea and
Orifteg Pipe)

Nominal Qutside Wall Weight of
Sizein  Diameter Thickness Piain End
inches ininches In Inches Casing in
ibs/t
1.000 1.315 0,133 1.68
1.250 1.660 0.140 2.27
1.5%0 1.800 0.145 - 272
2.000 2,375 0.154 3.85
2.500 2.875 0.203 5.79
3.000 3.500 0.218 7.58
3.500 4.000 0.226 9.11
4.000 4,500 0.237 10.78 -
5.000 5.563 0.258 14.82
6.000 6.825 0.280 18.97
8.000 8.628 0.277 24.70
10.000 10,750 0.27¢8 31.20
12.000 12.780 0.330 43,77
14.000 14.000 0.375 54.57
16.000 16.000 0.375 62.58

Casing Suitable for Driving Where Condi-
tions Are Favorable

(Known as Water Well Casing)

Nominal - Qutside  Wall Walght of

Size in Dlamaeter Thickness Plain End

Inches inlinches Ininches Casing in

ibs/ft

3.500 3.500 0.125 451
4.000 4.00 0.134 5.53
4.500 4.50 0.142 8.81
5.500 $.50 0.142 8.13
6.000 8.00 0.142 8.88
6825 6625 0.158 10.78 .
8.825 8.625 0.188 -18.94

Casing of & nominal size not listed in the
above table shail have a thickness not less
than that required for the next smaller
nominal. size listed.

19871

used as casing or kner pipe for naw waells
only if a waiver has been obtainaed from the
Qirector under 374541-02 and 3745-41.03.

(D) Defective or visibly damsged pipe
shall not be used 23 casing ot liner pipe
for new wells. Pipe withdrawn {rom anoth-
ar weil or test hole may be used as caaing
or linar pipe for new weiis provided such
pipe meets the requirement of the preced.
ing sentance and all other requirements
set forth in this reguiation, 3745-8-08. Pipe
that has become impregnated with any con-
taminant, including but not limited to naturai
¢gas and crude oil, during a previous use .
shail not be used &s casing or liner pxpe
for naw welis,

(B) Casing for new wells that is of
riveted construction shall have all seams
and rivets welded in ordar to insure water
tightness.

{Adopted January 10, 1975; effective Feb-

ruary 15, 1978)

3745.9-07 (EP.7-37) Surfaco design of
naw wells,

(A) The casing or wall of a new wail,
or the pitless installation device attached
thereto, shail extend above the ground
surface .to a height sufficient to prevent
antrance of surlacs water into the wall,
and in no event shail the casing, wall, or
pitness instailation axtend less than eight
inches above the ground suriace.

(8) i the new well contains casing,
and if water is to be conducted away from
the new weil below ground level, a pitiess
installation device that meets the require-
menta of the Pilless Adapter Division of
the Water Systerms Council or of the Na-
tional Sanitation Foundation shail be used.

(C) |t a well vent is used, the outer end
shall be extended to the outside air, turned
downward, and covered with fine mesh
screen. The outsr end shall be located
at a height sutficlent to prevent entrance
of suriace water into the vent, and In no
event shail the outer end of the vent be
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located less than eight inches apove the
ground surfacs.

(D) Al well pumps snail be designed
and installed so as to prevent entrance of
contaminants into the weil at any time.

() New wells shall be completed In
such a manner as will prevent contame
inants from entering the top of the w/_ell.

(F) It plan approval is required there-
for by 3745-98-03,

(1) the pump of a new well shall not
take suction on the casing in such a
manner that a vacuum s created within
the casing, and -

{2) the new weli shall be equipped in
such a fashion that watet sampies may
be obtained from the well at a point In
the water system before any storage,
procsssing, or traatment of the waler
takes place, and

(3) the new weil shali be equipped
in such a fashion that the water level
in the weil may be measured.

(Adopted January 10, 1975; effective Feb-
ruary 15, 1975)

3745-9-08 (EP-7-08) Startup and opers-
tion of wells,
(A) New wells shall be disinfected upon
completion of construction in & manner
satistactory to the Director.

(8) It plan approval is required therefor
by 3745-6-03, a new well shail be samp-
led for coliform group bacteria in 2 man-
ner satistactory to the Diractor before wa-
ter Is first taken from the well for human
consumption. No water shall bs supplied
trom sald well for human ¢consumption un-
til the sampling demonstrates the absence
of bacteria in harmiut-amounts.

(C) Only potable water shall be vsed
for priming pumps. _

(Adopted January 10, 1975; effective Feb-
rvary 18, 1976)

3745-8-0% (EP-7-09) Maintenance and
modification of weils.

(A) Casings and the tops of welis shall
De protected against entrance of contam-
inants at all times.

(B) It 8 casing deteriorates to such an
extent that contaminants may enter tha
well, the casing shall be replaced, or the
well shail be complately filled with grout.

(C) It any part of the pump or any con-
nection maitunctions or bacomes defective
in such a fashion that contaminants may
enter the weil, the pump or connection
shaill ba promptly repaired or replaced as
necessary to pravant contaminants from
entering the well.

(D) (1) Waells shall ba disinfected in a
manner satisfactory to the Director atter
maintenance or modification is performed,
and before water is taken from the well for
use.

(2) i the weil is of such a use that
its construction would require plan ap-
proval under 3745-9-03, the weil shall be
sampled for coliform group bacteria In
a manner satistactory to the Diractor
after maintenance or modification is per-
formed, and before water is taken from
the weil for human consumption. No
water shail be supplied from said well
for human consumption until the samp-
ling demonstrates the absence of bac-
teria In harmful amounts.

(E) Exiting waells not in compliance with
the requirements set forth in 3745-8-07
shall be improved so as to meet such re-
quiremaents

(1) if the top of the casing Is buried,
when excavation is done 10 expose the
top of the casing, or

{2} in all other instances,

(a) whenever & drilling rig Is
placed over the weil, of

(b) whenever the pump is removed
{or any purpose, and the well is to be
kopt in servica.

1887-1
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(F} If casing is installed in a previous-
ly-constiuctad welil, either te comply with
paragrapn (B) abova or for any other pure
posa, such casing shali meet ail require-
ments of 3745-8-06. and shall be instaliea

in compliance with ail requirements of 3745-
9-0§. )

(G) It the Directar datarmines that any
well, any part of a well, or any appunens
anca thereto has been ¢constructsd in such
a fashion, or is being maintained in such
& fashion, or has deteriorated to such an
extent, that contaminants may enter ground
water, the Director may issue an order to
have such work pertormsd on the well, in-
cluding tilling the well as described in 3745-
8-10 (B) and (C), as he deems necessary
1o insure that contaminants do not enter
ground waler.

(Adopted January 10, 1975; effective Fab-
ruary 15, 1978)

3745-8-10 (EP.7-10) Abandonment of
test holes and wells.

(A) Upon completion of tasting, a test
hote shall be either completely filled with
grout or such other material as will pre-
vent contaminants from entering ground
water, or converted into a well, construc.
tion of which shall comply with ail applica-
ble requirements of this Chapter 3745-8.

(B) If & wall containing walls is not
being used for obtaining ground water or
lfor determining the quality, quantity, or
level of ground water, such well shall eith.
or be complately filled with grout or such
other material as will prevent contaminants

19871

from antering ground water, or maintaineg
in strict compliance with alt applicadle re.
quirements of Reguiation 3745-9-09,

(C) All wells not governed by {8) above
and which are dbeing used neither for ob-
taining ground water nor for datermining
the quality, quantity, or level of ground
water snail be either completely filled with
grout, or maintained in strict comptiancs
with all appticable requiraments of 3745.
8-09.

(Adopted January 10,7 1975; etlective Fab-
rvary 15, 1975)

3745-0.11 (EP-7-11) Usa of wells for
disposal.

No person shall use any well tor the pur-
pose of injecting or reinjecting any sub-
stance into the ground without first obtain-
ing the necassary permits from the Direc-
tor in accordance with Chapter 8111 of the
Ohio Revised Code and Chapters 3745-3,
3745-31, and 3745-33 of the Regulations of
the Ohio Environmental Protection Agency,
and from the Department of Natural Re-
sources. '

(Adopted January 10, 1975; effective Feb-
ruary 15, 1975)

3748.0-12 (EP-7-12) Penaities.

Whoever breaches any duty imposed by
Chaptar 3745-9 of the Regulations of the
Ohlo Environmental Protection Agency
shall bs subject to the penaities set forth
in Ohlo Revised Code Section §111.99,

(Adopted January 10, 1975; effective Fab-
ruary 15, 1976)
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3745-41 (EP-35). WATER WELL WAIVERS

3745-41-01 (EP-35-01) ‘Naivers of car-
lain provisions of 3745-9-05
(BP-7.05).

3745-41-02 (EP-35.02) Waiver of other
provisions of Chapter 3745-9
(EP.7).

3745.41-03 (EP-35-03) Grounds for
granting waivers.

3748-41-01 (EP-35-01) Waivers of cer.

tain provisions of 3745.8-05
(ER.7-05),

(A) Any person desiring a waiver ot

{1) the filteen-ioot casing aenth re-
quirement ot 3745-9-05 (EP-7-05) (B}, or

(2) thas fifteen-toot perforation or
strainer hsight requirement of 3745-8-05
(EP«7-05) {F), or

(3) the filteen-toot wall depth re-
quirement of 3745-9-05 (EP-7-05) (@), or

(4) the fifteen-foot grouting depth
requirement ot 3745-9+05 (EP-7-05) (G)

shall apply to the Director.

(8) ANl waivers shall be granted or de-
nied within seven (7) days of the Direc-
tor's receipt of request therstor.

(C) The Director may grant authority to
issus waivers toc the Board of Heaith, if he
concludes that the Boarg of Health is wiil-
ing and able to issue waivers

(1) in accordance with the criteria
set forth in 3745-41.03 (EP-35-03), and

(2) in accerdance with paragraph
(B) above.

In ail cases where the Director has granted

authority to issue waivers o the Boara of

Health, references 10 the Director in para-
graphs (A) and (B) above shall be deemed
reterences to the Board of Health.

This paragraph, 3745-41-01 (EP-35-01) (C),
shall not apply to wells for tha construction

of which plan approvai is required by 3745-
3-03 (EPR-7-03).

. (D) ~In all cases where the Diractor has

Jranted author:ity to :$3us wailvers to the
Boara of Heanth, ha shall retain concur-
rent power !0 issue waivars, However,
neither tha Oirecter nor the Board of
Health may issue any requested waiver if
the other has aeniea said waiver, and any

- waiver obtainea unaer such circumstances

shall be void, as thougn it had never been
obtained.

(E} The Director may divest any Board
of Health of tha authority 10 issue waivers
under paragraph (C) adbove if ha conctudes
that the Board has granted waivers in vio-
lation of the criteria set forth in paragraph
(C) above.

(Adooted January 10, 1875: elfective Feb-
ruary 15, 1975) ’

3745-41-02 (EP-35-02) Walver of other
provisions of Chapter 3745-§
(Ep'7)v
{A) Any person gesining a waivar ¢f

(1) 3745-9-04 (EPR-7-04) (D). or

{2) any provision of 3745-9-05 (EP-7-
05) not listea in 3745-41-01 (EP-35-01)
(A}, or

(3) 3745-9-08 (EP-7-08) (C)
shall apply in writing to the Director.

Applications for waivers shall be in such
a form and shail contain su¢h intormation
as the Director may require. An incom-
plete application will not be considered.
Any applicant who submits an incomplets
application will be notified within thirty
days of receipt of the applicatian of the
nature of the insufticiency and of the Di-

- rector's refusal to consider the application

untii the insutficiency is rectitied.
(B) The Director snall issue a proposed

" or final action 0 grant or deny a waiver of

the provisions listed in paragrapn (A)
above within sixty (60) days of the date on
which & complete application for a waiver
is recewved. in accordance with the Pro-
cedural Ruies oi the Chio EPA, Chapter

3745-47 (EP-40).
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(Adoptad January 10, 1975: effective Feb-
ruary 15, 1975}

3748.41-03 (EP-38-03) QGrounds for
granting waivers.

The Diractor and the Board of MHealth shall
not grant any waiver uniess the applicant
demonastrates to the Director's or the
Board's satisfaction that

(a) the danger that contaminants
will enter ground water as a result
of construction and operation of the
proposed well is negligible, and

be encangared thereby, and

(c) in the case of waivers of 3745-
§-04 (EP-7-04) (D), 3745-9-05 (EP-7-05)
(A) (2), or any provision of 3745-8-05
(EP-7-05) listad in 3745-41-01 (EP-35-
01) (A), the appilicant has no other
technically feasible and aconomically
reasonable® means of abtaining water,
and -

(d) in. the case of waivers under
3745-9-06 (EP-7-08) (C). the require-
ments set forth In 3745-9-08 (EP-7-08)
(A) are satistied.

(b) -the heaith of persons using (Adopted January 10, 1875: effective Feb-
water from the proposed well will not ruary 15, 1975)
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m is w producedata that is
1cittally

7. and legally valid to aid
in the protection and managemen:

notall monitoring wells are capable
of fulfilling this purpose, Wells that
have been improperly designed
and/or installed, that have deterio-
rated, or that have been physically
damaged may not be capable of
producing valid information.
Moreover. such wells may actu-
ally threaten ground water quality.
Inadequate or damaged surface
seals can allow surface contami-
+4nants.1o0 migrate down the well
sanouius, Inappropriately long
+acregnied intervals may facilitate
hydnuuccommmucauon between
nt, water-bearing zoneas,
contaminants to migrate
into previously unimpacted aquif-
erz. [n addition. the inaccurate
. water qualitydata produced by such
wells may mask the presence of
contamination. Therefore, it is
imperative that such wells be iden-
tified and decommissioned (aban-
- doned) to remove them from the
ground water monitoring network.
- - The method of decommiasion-
ing used to remove suspect or
" incompetent wells from the ground
water monitoring network must
cffectively prevent hydrawic com-
munication between the hydro-
stratigraphic units that are pene-
trated by each well and stnp
.infiltration of surface water down
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of our ground water resources, Yet

* ByMichaéf®*Renz
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the borehole. There are a number of
effective methods . available for
decommtssioning wells. Many of
these techniques. however, tnvolve
the removai of the well casing and
screen {rom the ground and there-
fore may be inappropriate for clos-
ing wells that have come in contact
with hazardous contaminants..

In removing contaminated well
materials from the ground. the
contractor is faced not only with a
safety problem, but a disposal prob-
lem as well, espectally since the cas-
ing and screen may be classified as
hazardous wuste. ‘Therefore, the
best option for closing heavily con-
taminated wells that .no longer
produce valid or ie data may
be in situ decommiasioning.

Before beginning & decommis-
sioning project, {t is important to
collect as much information as
possible regarding the wells to be
closed, Thia would include:

* Well depths

¢ Casing diameters

¢ Casing and screen materials

¢ Screen lengths

¢ Well identification numbers

¢ Theiocation coordinates of each
well

¢ Well logs and well construction
diagrams.

In addition. data regarding the
type and concentration of any con-
taminants mmm'ed in the wells

. facility operator, so that they may
- be eastly identified in the fleld by
" allow the contractor to plan an,

in locating the designated wells.

" migsioning presented is appro- ¥

scheduled .for' decommissioning
should also be obtained. This
information is required =0 that the
proper protective clothing and
safety procedures may be selected. ;
As with all hazardous materials
work, having the proper safaty~ T
training and equipment {5 a basic
requtrement of the job.

Every effort should be made to
positively identify the wells seiected
for closure before inttiating
decommyissioning; decommission-
ingthewrong well canbeanexpen- -
sive and unpleasant experience.
especially at a heavily regulated or I
sensitive facllity. The contractor i.
should obtain a list of the wells to ,,
decommission along with a map of
the facility. The map shouid be |
marked by the facility sperator to
indicate the exact location of each!
well scheduled to be closed. In addi-
tion, the wella scheduled for
decommissioning shouldbe flagged

with orange surveyor's tape by the

the contractor. These measures will -

v

organized appmchandwmreduce
the time and uncertainty {nvolved,

Procedures
The method of ln 8itu decom- |,

priate only under the following
conditions:

¢ Accurate well construction dia-
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grams and bonng logs are avay-

dble jor edcn wey,

The well screens are of a knowr

iendth

(\3 ¢ The weil scresns do not span
< more than onewater peanng wnt

These metheas are reviewed and

approved by alj reguiatory agen-

cies involved 1n the Droject.

Under other conditions. the foi-

lowing procedyres may require
modificauon,

Plastic-Cased Wells

Wells constructed of plastic
materials such as PVC. ABS or
Teflon®. may be decommissioned
in place using the following method:

1. The well to be decommis-
sioned 1s positively identified, The
well number.date. and facility name
are marked on a smatl chalkboarg
that 18 plaged next to the well and a
photograph is taken, The photo-
graph serves 10 document the pre-
decommtasiontng condition of the
well and will be part of the well clo-
sure records.

2. The well is sounded and the
-~ measured depth is compared to the
»)depth recotded on the well con-
~ struction diagram to determine if

any sediment has accumulated in
the well. If a signtficant amount of
in-filling has taken place (a foot or
more). a hose fitted with a rigid tip
is lowered into the well and the stit
is removed by jetting the well with
potable water. The quantity of water
used in this process should be
recorded.

 In the case of contaminated
weils, arrangements must be made
to contain and properly dispose of
the water generated during jetting,
After jetting, the well is resounded
to confirm that all the siit has
removed. -~ '

- 3. The well is filled to approx-
mately 1 foot above the screen with
tlean silica sand. The volume of
sand required is calculated using
the following cquation: (screen
length + 1 foot) x 4 well diameterx
Y well diameterx 3.14 = number of

_Cubic feet of sand required. It s
mportant to use conststent units
{n making this calculation {i.e. all
Measurements in feet. including
well diameter: | {nch = 0.083 feet).
The sand 1s measured out and
Poured down the well slowly to pre-

vRTIOTIV

Seg3Pm o

vent bridging. After the sand has
settled. the weil is again sounded to
confirm that the proper amount 2;
sand has been added.

4. The weli |s filled with benton-
ite pellets to approximateiy 2 fee:
apove tne silica sand. This forms a
seal above the sand-filled screen.
The volume of bentonite peilets 1s
calculated as follows: 2 feet x 4 weii
diameterx s well dtameterx 3.14 =
number of cubic feet of bentonute
pellets required. As with the sand.
the pellets are measured out and
added to the well siowly to prevent
bridging, After the peliets have
settled. the well {8 again sounded to
confirm that the proper amount of
bentonite peliets have beert added.
Beatonite pellets, rather than
granular or powder, are used since
they will sink through the water
column and hydrats-much aiower.
Should bridging oceur. the benton-
ite seal may be tamped gently tnto
place.

S. The casing is verucally split
into two halves from the surface to
within 1 foot of the bentonite seal.
This {s accomplished by driving a
splitting tool attached to a mea-
sured string of drill rods down the
well. The drill rods are measured
and marked so the proper depth of
splitting s ensured. The splitting
tool is constructed of a | foot section
of threaded drill rod fitted with two
vertically oriented. diametrically
opposed blades (Figure 1). Both the

Dimi G v Viiew
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-OWET and upper ends of the blades
are cutting edges, so that solitiing
may be accompiished by etther
dniving or pulling the too; through
casing. Length of the blades must
be slightly greater than the thick-
ness of the casing. After splitting ts
completed the well is again sounded
to ensure that the well 18 open and
ciearto the top of the bentonyte seal,

6. The well 1s then grouted from
the bentonite seal up to the surface
Dy tnserting a high-pressure grout
hose fitted with a rigid tip into the
well. unul the tip is restingon top of
the bentontte seai. Like the drill
rods. the hose s measured and
marked to ensure that 1t is placed
at the proper depth. The grout is
wien pumped in, filling the well up
from the bottom. The grout should
e a bentonite-based product and
must be prepared in strict accon
dance with the manufacturers
directions. The grout ts weighed
before delivery to confirm that the
proper density has been achieved.
Pumping of the grout is continued
after the weil is full, while samples
of the overflowing grout are col-
lected and weighed, Once the over-
flowing grout has been determined
to be of the correct density, pumping
isterminated and the hose removed.
Once the hose has been withdrawn,
an additional amount of grout may
be required to fill the well to the
surface.

7. The protective casing or well

Crtll Rod Segment

"":/_7__ Cutting Edges
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Figure 1. In Situ Decommisaioning, Splitting tool/2-inch casing,
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prou:ctorts removed and the casing
ts'cut off 5 feet beiow grade. Grout
!s batled from the bormg unti] the
suriace of ine grout IS approxi-
mately 4 feet below grade. After the
grout has solid{fied enough to pre-

vent sinking. a surface seal is

formed by filling the open bonng to
grade with concrete. An iron pin {s
placed {n the top oithe seal to ajd in
theiocation of the decommissioned
well, should it be necessarv tn the
future. The now decommissioned
well i3 again photographed with a
chalkboard bearing the well
number, date. and factility name to
document its closure, In addition.
the location of the well ts docu-
mented by measuring the distance
and azimuth of two or more conve-
nient .and permanent reference
points. Figure 2 {llustrates a well

de%xmw:med n sity, .

Meul-Cued Wells

“"A¥ith the exception of splitting.
metal-cased wells may be decom-
missioned using the methods de-
scribed previcusly. Rather than
splitting, metai-cased wells may be
cut horizontally every 2 feet from
above the bentonite seal This is
accompiished by lowering a casing
cutter with a retractable blade at-
tached to a string of drill rods into

ERVIVITTS FURTE oo Bt RO ORI o=
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the well. then extending the blade
and rotayng the rods unty e cut
'3 completed. A common difficuity
encountered when using thus
iechnique {s the inabuity to retract
ine cutting blade aiter compieting
a cut. This resuits in the tool

"'becoming stuck in the casing and

it may De necessary to either puii
the casing from the hole or break
aff the extended blade. In order 10
minimize such potental difficul-
r1es. it is best to begin the cutungat
the top of the well. making succes-
sivelvdeepercuts at 2-foot intervals
until reaching the top of the ben-
tonite seal.

Documentation

The closure of ground water
monitoring wells frequently is car-
ried out as part of adirective froma
regulatory agency: therefore.
detatled and accurate documenta-
tion of the decommissioning
procedures should be maintained.
All dates, times. calculations, and
measurements should be recorded
for each well along with any notes
that may be pertinent. In addition
photographs of each well should be
taken before and after decommis-
sioning. All such records should be
provided to the facility operator at

the conciuston of the decommis-
3loning project

Summary
Insitu decommuissioning may be
an effective and efficient method of
ground water monitoring well cio-
sure when removal of wei} casing
and screen 1s not desirable or pos-
sible. it 18 important. however. that
the suitability of this method for a
stte be first evaiuated by both the
factlity operator. regulatow author-
ities and drilling engineers before
{t i3 used. Site hydrogeology, well
consiruction. available equipment 4
and regulatory requirements all B
must be considered. In some cases,
the procedures just presented maygd
require modification according to X
stte conditions. When employed
property, in situ decommissto -'-_._
providea a safe and cost—eﬁ'
method for closing ground w
monitoring weils {n place. w

Michaet E. Renz ts a sentor hydrogeologig
and regtonal operations manager wigl
EMTEX Inc, a ground waur consultisg
and remediation equipment manu/d
turing firm. Formerty the depusy direcds
of NWWA's Educarion Departmant, Renk
(s an tnstructortn “The Funda ale
Ground Water and Well Technologyll
short course and Ls an active membergH
the Assoctarion.

Y s

LN P

r

Protactive Casing

Suriace Seal

e

Arrular Seal

Bantonite Seal

Grovel Pack

N

OFERATIONAL
MONITORING WELL

N

Iron Pin

-~ Concrete Filled Surface Sool

w
YI T YT T f cededldd

Figure 2. 1o Situ Decornmisaioning. Well Disgram,

&0 MAY "SOAAN

Casing Split =nd

2" Bentonite Seel

Casing Cut 5' Below Grade .4

g

Fillad with Grout

Sad Filled Screen



N

iU ouUMEr FRUITU L uiN

Lty

DI = viaw v evYeTeave i~y e

3

LL
BITS

1989

B bl ]

This article will address a ¢rtical tssue relaung 1o all whe
rely on Sur ground-water resoures 1of thair ivelihood - the sealing
o unttsed or abandened wells | will try i answear many queatons
reiating o this veie, but # 5 beéyond the scope o this croca v get
Nt avery aspect of this criical etvircnmenia) 5508,

Todgy. with much empagsis being piaced oh propar
CTOUNNGS WChIqUas and Ireriaricls. ¢ subject ot aual LNPHaNCce
fs thext of sealing unused werier welis The scope of this arncie witl
Qackelress whdl types of holas ardd/ce walls shauid be seciad. as well
@ why and how this con Be accomplithed. [n most caass this will
uan the secling of an abandoned well,. Other sxampied incuds
wells (et 1o Ionger :rve a PUIPase, SUCh O3 aXRICITOLY ¢F Mot~
fioring wella, or wells that need repairs that are not sconaraeally
Baibie. Thase wells shonld be property seaied whan a repiace.
mant well is drilipd.

Many of the remons & preperly sealing unused weils cce
the samae as thote regarding preped grouting of wells. These
inchucs the prevention ¢f the tnisrmizing of waee between aquis
o1, the prevention ¢f surioce coficninand £ sprng an -
gywmmd Mo;?u-m&‘.’;m‘

- b -
sediing abandened water wells is the physical harard
ihey present ©© the publie. A good sxample of thit danger wos
a e Dation witneesed e feecus Of @ sl
werier well ih Taxas. The well (n this ccse

W lem them 10 inchas $h dicorier.

range; porng a potential ior & similar disaster, Other pRYROGE -
ards invaive srall animals faiing tnio the snalier 6-inch dicmees
weills, Using & downhaie camera, there have been cams whare
ol antmal tkaisions (rabbd size), were iund at the botiom of
o unused well this expicining the feccn v an URKIIS STNRe
in the well ce @ ey wed well )
| an an

denad well An example of this would be a contrackr calied (0 1©
dicgnose @ waier supply prebism. Upon be foundd
Mbmmmddmmwmbwwodng

ownors okay. he Movet over sevoral iaet from the wall and
drgls the new one. He thea IToceeds 1 cump the cutings down
e old wall 1 seal £. To make a kng sicry shart, the new well nover
producss a sais sample, because the nearby old well was
edied ana peovided a direct path for conkninamits

1 endar the aquiier. -
In the case af g muit-aquiier sysiom whare thid upper aqut-
jor 1 conaminaed and the lower aqutier is separdisd trom the

" . ply of waier then 1 drill a compistely new well

. upper by a reszictive farmation, proper well abandionment 4 a

rnast. In thus case, i the ypper aquiier is nat seaied thiough the
restrietive or contining iayve?. the polenticl exists ior contarningtion
o the ower aguier, Conlamination sccurs beaguse the hatural
resTICtVe DarTmr has been paNTad and. il kit cpen. wil rendaer
both aqratiers unusabie.

A tinad reason Kr properdy sealing abendoned wells i ©
Provite reRciaton ot Gn Gty 10 3 oRginat BYSArogeciogic con-

hydronatic pressute has arcoped. This conation
may be svidenced by wells It for years have persisisnaty fiowed
and have recently sicoped Sowing. The posabilty sxists jor
regional pretsute ices gom umpioperly sealed wells where the
confined aquuer is discharging to the subsuriaca. allowing
ToCharge © (N Upper Qauliar whose watar quality may be fub-
AANAT ar comaminaed,

Like grouting, many procsdures and ditietent types of
merterials oan be wied © sectt an unused well Baxie procedures |
for seqling an wikised well cre:

* Remove all squpment such 3 PUmps, pHreseure Lnes, oG,

that may obsmuct the picement ahd parkefmones of the

seciing coant.

s An Giopt siauild be exis 0 Memove SCTeent, caiings
and linees, aittough tn many insances this may be dittt-
cult o inpositie. H postible. the OEING andver liner
should be alt. pericraied, oF cut 1 allow the seqling agent
1 make the bast pawils seal.
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A License to Drill... .

T Nerw DICEOMQ 10GUILATON DY e COhit DebarTunen of Redith (ODH) wiuch wouia Qe anling
CoNETCLNS 1 Do Leansed Nas sat Mafry Ohuo aniiecs UP Ln ey chart Our st UGN are How will more
I CONTOI TUBCT OU? PANEas? WL we have Gsiays L GUP WITE ICNSCUIAE WTLLS We Wil on I pecIors?
Tha questions cam go &N Xrevec.

Qur butinem 1 OCINEa 1N EXTHME NOFMTweet ORuo. OUT ShcP 8 located 13 e trom indiana and 14
Milss rom Michugum, My Noxms 1 8197 Thies trem {nchiana cnd seven Muss trom Mcugen. (| may sound
STRIY. DUl 15 Qet 10 30 G Our 10D Rl 1n Lnciqna, we travel thru MESnigdn 10 9et (hafe. With cur 6aon 2
# PACARATY 10 work m Qll throe sSamé 1 ORI @ GOod WOFIQNS WeTery.

10 PUIpONe of this QIiicie 18 © EXHKIN M AMIUNG and Cenmoy Dolxcies of Indioma ana Michioan.
mmmMMymmemmmmumw

Lats Fan with the saie of Michigon, Of all thiee notat, Tis Sne 4 by Kar 1w Inces. £ach dritling
SHnpay hos o have Gt iean ane person haiding g LiCanss. A jse G $40 10r QrLisTs is e svery Maren L.
This fse covers You? licsase and ane 1. Thars 8 @ $10 186 K sach oaona) 1g. Eoch ng inust dlspisy
YOUr cOmDDIYs MUMBEr ana Michiorm yeadty decal The liceniing program was adcpwd 1n 1978, ot
which e all ariliers Wi tWo Years oF Ore EXPENence wede grandicihered tn, Anee thus oais. @ W 15
reQuired © obixin g licanss. My iathir Nos hd @ ticensy Card 1nce QY ONd. Last year my Drethee and {
Aaciced 10 gut Gr liceniat ObinIng G Ucense 8 A compUcaisd and enghly Brocedurly.

In MichiQan, the ezamunction U anly given two of thres tmes g Yeat. This yeaTs exaomunaocn will be 1n
Aprl, My and December. A catmiod WorE USSPy Which Covers hours workad, types of RQS. wirg <one.
POY recariy elc. must be canplated on KT turnshad By the Micrugan Deparmnent & Publc Heanh
Wh these recdras. a cnder must prove 100 wesls of axpensnce Q1 40 hours Bt week 10 quality. of thow
TWwo full years o axpanencs. Thats FECTITS TUR De gpprovixt by g kocal haaith deparunent ih Michioan
beiare Betng AMNed. Two DONONGL Melarences KXY, ON0 DELNG Q MCISiarsd CoRTacey. Tk Qo be
fubmtied with the warg hisiary. Oh, Dy e way, vese have © D@ RODed Dekre ¢ Michugan nexary?

Theee fecards mamt be submined DO M M 60 Ay Dare 1he SXCUTL U YOu ATe GOCs0Wa, 8 BN for
the ezam 1 atighed. Aeicrs U1e e2QmM q Two-day MMINGY it hold ANORAENCS 1 N6 S8MING? U Nt
foquired, 2ut § is very elpiul, Just Ior @ mondis boostar, (hey B you tha 1 the past. only abogt 50% ot the
QPRLICaNI MSke £ O Decme Lceraad.

Finally the big aay arrtves Bekre the exam, each gpplicant must spend @ halt hoaus 1t @ personal
uMviaw 1n which You Gre miead questions by @ panel ¢ driliers and hodlth GeparTisn ookl U you
e Meciod Dy the panel. You are Not Slowsd © K1xe the &Xam.

The azcum el nared ot | pm. | tnithed mine gt 4¢:30 pm. and 1 kved Up 1 all of MY SXPeCIIuONS
The exarm covered quasaons trom nules and feguictions, IGSNIYING ISIMaUons. weil log srms. cnicnna-
o, e ioes, pump 2N, o1, When the St ot Michigar smuss & Ariliaes icense, | uararies Ihat the

8 qualitied!

toep 1 hope | cidnt Bore you with 150 MGHY deails. Bt § need 10 $Test how st Michugan 13 on thetr nules

and gUICToNs sniarcamant. Michigan has specitic Iaws and funding 1 Pt Gut or bids ior all necenary
driing conirocrs 8 Ve CONIRINGNon r well ahandonment prodbiena Driliars rom al ovee the naw
ke part and the problems ane sived,

The COURLOS In Michigan QLo have G Canmn arnount ¢f reedan. Ths thres southacn CounDes we worg
1n Qlt have paTRALng pro¢iama Al any tins they MAQyY Make a tnal upecton on the wal ar pumt
ingtaliaton. The permns Cost ranges trorn §15-325 depending on the courdy, In the pax. MIEhIOAn has iaken
Q COmMMOnsanss QItude IIward Grouting. They hAVe iowa Lh RIS Ang requIre K wek consrucnon. but
Cay are foxidie 1n sncrcament by taking GRG0y Cral CONKDTURCNAN S coflidévation. A in ety
Chee RAWR, GIOUING i Deing stveed IMare a8 SMe goes on.

In AUTImIng 15 MChiGan s Igws. srict 15 a9 fitst word (at Corras 10 mund. Yes, thay are srict but tay
areeniroed 15 sk @ way that rittralt is Jest cut, CUCWING STl Canpednon Hefwesh dsillen

Well £ tiroe ©riacve Michioan ana hedd west Inte My KNIGHTS Wrricey-indiana.

1 the post iactana hs had few nilss and Price 0 Janary |, 1988 driing n Inciiana
fesETEE "WISEI-IMARI” - CIYIRING Qe On Xmuary 1. 1968 @ sst of ules and reguiations weee passed
{0 kTw anxd the proces of 8AUSATON CNG eNKXCIITINNS DOQAN.

The maon 10pICS In INAIANG'S kaw cre Lcessing of Qi driliers and a mandaiory grouting procedurs. To
be granasaiheted [ Hiana. You A3 18 hove IWe Yoars sXpenNsncs, Of YOU WEIe Tequired  JuDME two
relsrence DT o AV dfillers Aftar that daie. 1f YOU Wish 10 recsive @ LCense, & st  fequirsd. |
NV e Wil several drillers who have e ihe iset. The et required sudy TUNe Qnd covered § wide
NG & JIDI08, Dt Wenild Do acuily passed by o ogpabie driliee. We're QLKA Qo 8 Wik i 1e pOT
compared 1 Michigan. in Indsan, eaeh drler i recquired © be licsnaad, wiils @ $100 jee pec drillec. par
yoor charged.

MARSTIXY Groting ior both 1Ty and cabie ool wells i $n ettect. Far rowary holes the boram 28 foat of
COKNG Taist De PSP gTouid with sihar adt cament ar @ Bentonae sturry. The remaindiar of the hole may
be tlllad wth CLIENGE i Care 1 Kwn. For aabie ool holes, 1 1 0ugeed that the ary driven grout mathod
be used.

ParTts Gre required in 1arme CoUNU. n one of the counties we wort 1n, (e ise i et ot 330.

Dus D the foct that the 1w has ohly bean 1n stiect Kr Sgntly Over @ yedz. # 18 hard 1o farm g i
SRanaoen. Loty Be tealiste-you oan 1ake the man out of "Wrestie-marig” 2nd put him 1 RIYING Daton-
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Continued Frem Fren: Page

when [ e asxed gpout sequng
unused or abandoneq weus. | always strongty
recommend that the crling canracior ore
rurss be wel versea i wed abandoniment

procsdures. techniquas and abandonment
XAl

WHR regard 1o proper procedures. the
driling contracicr thauld reqlizs that the reg-

ukabons regaraing povens ang Public water
wells difer sghtly. Although the regulciions
Qchieve the XD result, there are q few ditfer-
{ng tine pCinks a contractoe mug be aware of
Detwoen the “Private Water Syvtems Rules®

Wenter

ing well abandonrment contaet your local
OFEPA district ofiice, health department, or
myseld ai (614) 26546744,

~ Dougkn [ Barber, Ecttior

New Ground-Water Maps

The Ohio Departnent of Natu-
ral Resources, Division of Water has
published g number of new
ground-water maps. These multl.
cclored maps show the loeation of
ground-water supplies. Many drit-
ling contractors report that they
find the maps are « helptul guide
o knowing what to expect befcre
setting up the rig. Others report thart
they take & map with them when-
gver they talk to custorners.

Sixty-seven of Ohio’s 88 coun-
Hes now have maps published by
the ODNR Division of Water in &
project to map the entire state by
1991. The above chart shows the
counties for which maps are avail-
able. .Single copiss of the ground-
water mmaps for a contracter's hame
county and surrounding counties
are avatlable free as a courtesy for
tiling well logs.
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Exhibit B

Raccoon Creek Sampling Stations

Transect - Station'
A (Upstream) 1. Mid-point
B (at plume discharge 1. West bank
area) 2. One—quarter point
' 3. Mid-point
C (at Hwy 278 bridge) 1. West bank
2. One-quarter point
3. Mid-point
4. Three-quarter point
5. East bank
D (750 feet downstream 1. Mid-point
of bridge)
E (4,000 feet downstream 1. Mid-point
of bridge) '
F (6,000 feet downstream 1. Mid-point
of bridge)

N

At each station, a vertical composite sample will be -
collected.
PLOBSF75.SED (4/16/90 12:20pm)



EXHIBIT C

418

& 17

\ ‘1‘2_‘ g/ "
12-ca4412-8
~ N //
. -
\\ \ //
N ——— - -

— e
SW—J SUMP . L18-A

~o RACCOON CREEK
\ Re-0

W2 e SUMP B
. TOPWBANK/\\ —’?ﬁ—/////iLoucroPoraopEO“n DIA. CONCRETE SLAB
~— R
o T c‘ ‘2 Y ) CATE ABANDONED RARLROAD TRACK
'. : ™ — T i e L
Asg-\ GATE Pp-3 F¥ _ PH-s  PWe PW-7
;. ' > PY-8 Pw-:w %:P’!;‘ 7= :“ &-A a0 -
BR_RAW (2 . Ssuup ¢ e D
ROCK WELL o SHAP
-~ 1;.(;‘?31;—9 4fars-a 194 a20
T T T T e R “:"— 54,
~ c/ L ¥l a -
- ~ e
I ooy S ——— T
HIGH CHAIN=LINK FENCE /
TOE OF SLOPE
LEGEND
4 WONTTORING WELL s L
o AswooED WL FIGURE 1
o PURGE WELL
» o e SITE MAP SHOWINC
o e LOCATION OF
Dp— PROPOSED FENCE
, X POWER POLE I I = . csxr
¢ hHosE B8 ' ZALESKI, OHIO
e FBNCGE SCALE IN FEET .
APRIL, 1980 20848.0

WW Engineering & Sclence



C’ VILLAGE WELL

FORMER CSX
TRANSPORTATION
RAILROAD TRACKS;

" ' AM #1
SCALE 1| =2000 CRAM #

OIL WELL

= OHIO 278

DERAILMENT
SITE LOCATION

A

RACCOON CREEK

DERAILMENT SITE LOCATION

VINTON CO. OHIO
ZALESKI QUADRANGLE
TION, RI6W; SECTION 29
NW 1/4,SW1/4,NW 1/4

TOLEDO CLEVELAND
OHIO _ (

COLUMBUS
®

'ICINCINNATI //

ZALESKI

.\’\.
/\’ RACCOON

CREEK

Figure 1

Derailment Site Location
CSXT
Zaleski, Ohio
January, 1989 20649.01

i
]
{
!
l



LEGEND

A MCHITORING VELL

4 ABANDONED VELL

*  PWRGE VELL

o  ABANDOMED PURGE VELL

-« TELEPHONE POLE

< UGHT POLE

X POVER POLE

« HQSE MR
¥—¥—K  FONCL

N

CT==D RANROAD CAR, SPILLED CARBON JLACK
(ZZZ7ZD RARROAD CAR, SPILLED METHYLEME CHLORIDE
(OTHER DERAILED CARS ARE NOT SHOWN)

0 40 80

SCALE IN FEET

EDI Engineering & Science

N i / X
T .
i
1 {
!
Y
RR_R/Y.
.
\ S
A . 12-C 4*442-p
~ o~
\\ \ \\ -
\\ \ e e
\ \ St T -
~~ <3 PP V)
T RACCOON CREEK B I ek
/ \-.\__‘ e L | esunr 3
TOP OF BANK-T_ S~ R T e R v MY T ~—~ 25’ DIA CONCRETE SLAJ
- -t
| N e e === '
{ - 1.1=p1-C a2 3ad3-p a0 | /"an RARROAD TRACX
&
: : : : : ' i : : { = :
™y »
L]
2ag-A PV-3 -4 PY-5  RYE pv-7
: ’ ) PV-%.:‘\.';L ' 7.A Jaag-a ! e
Z st g
x, [ PY~9 . 4 8 a9
e 4 i ke 1 .
\____—_J
o ROCK VELL S iy
13+Canald=d BRSO
ee——— 13-4 4ans-A 19, 220 . L
__________________ 55~

FIGURE 2
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