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Schutzky Distributors Inc.

dba Bay Cities 0il Marketers ;
Jobher, Chevron U.5.A. Inc. Products [/;
0 Castro St,, P.0. Box 1749, Richmond, CA 94802

Richmond Phone (415) 232-5358 » Dakland Phone {415} 529-2882

San Francisco Phone {415) 824-2268

Qctober 19, 1084

State Water Resources Control Board
P.0O. Box 100
Sacramento, Calif 95807

Attn: Mr. Harold Singer - Division
of Technical Services.

Dear Sir:

This letter is in regard to "the adoption of proposed regulations gover-
ning underground storage of hazardous substances."”

While we, operating a small business in the state, want to do what is
necessary tco have a satisfactory environment, it appears the proposed
regulation exact a tremendous cost to our customers. We are a distributor
of motor vehicle fuels in the counties of San Francisco, San Mateo,
Alameda, Contra Costa, Solano, Marin, and Napa. We purchase prcducts Trom
refineries and distribute them to a myriad of customers who own their own
underground storage tanks - such as bakeries, dairies, food distributors,
fire and police stations, school districts, garbage companies, utilities,
ambulance companies and hospitals, federal and state agencies, taxi and
car rental companies, etc. These customers do not look to a retail service
station for their supplies because during a petroleum shortage such as we
experienced twice in the last ten years, they simply can't rely on any-
thing other than their own motor vehicle fuel dispensing facilities. If
the cost of maintaining such storage prohibits them from so doing, then
consider the chaos surrounding the few servigce stations open during a
proeduct shortage when you add the commercial vehicle fleet to the vehicles
of the general public - all trying to get fuel. Our state's day-fo-day
activities will simply grind to a halt !

In reviewing your regulations and the assumptions used in the development
thereof, we note you have assumed the average motor vehicle Tuel tank has

a -capacity of 10,000 gallons and that 3 tanks are installed at each
facility. You are describing a service station. Very few of our customers
fit your assumption, almost all of them have much smaller capacity tanks.
They were buried underground because of the potential fire hazard and now
these people will be required to spend: thousands of dollars on monitoring
wells, etc. Yet these types of small and medium sized businesses have not
been found to be even a minor source of the state's groundwater contamina-
tion. : '
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Qur experience has been that these people fully understand the economic
value of their supplies - which cost in excess of $1.00 per gallon - and
they investigate fully any suspected loss. This has been done historically

by comparing their inventory plus their fuel deliveries with their consump-
tion.

May we suggest the amendment of your proposed regulations as follows:

"Existing underground storage tank monitoring as applicable to
motor vehicle fuel tanks of less thanh 10,000 gallons capacity
used by activities other than at a retail service staticn open

to the motoring public be satisfied with daily inventory controls
and a reasonable tank testing period."

Sincerely,
Y of dodez
President /i57/
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October 22, 1984 3 - .

. Carole A. Onorato, Chairwoman
State Water Resources Control Board -
901 P Street
Sacramento, CA 95814

" COMMITTEES

o ity

Chatrman: 1o aghas

Water, Parks & Wilkllife

Ways & Means Subcommittee
on Resources & Transporiation

Member:
Housing & Community
Development © o L

" Ways & Means .
Select Commitizeon - ~- ~ ~. %

Utility Performancs, Rates
& Regulation

Re: Proposed Regulations Governing Underground Storage of

HBazardous Substances

Dear Carole-

Chapter 1046, Statutes of 1983 (AB 1362, Sher), requires, among
other things, that every underground storage tank installed on or

before January 1, 1984, and used for thé storage of hazardous
substances, as defined, be outfitted with a monltorlng system

capable of detecting unauthorxzad releases.

On October 23, 1984, the State Water Resources Control Board will
hold a. hearing on the proposed regulations implementimg the
provisions of AB 1362 governing underground storage of ‘hazardous

substances.

4

I should like to call to your attention Section 25284.1 (b} (3)
of the Sher legislation which specifically relates to monitoring
requirements for tanks installed on or before January 1, 1984,

containing motor vehicle fuels. Section 25284.1 (b)

€3)

prescribes a monitoring method for these tanks as follows:

For monitoring tanks containing motor vehicle fuels, daily

gauging and inventory reconciliation by the operator, if

inventory records are kept on file for one year and are

reviewed quarterly, the tank is tested for tightness

hydrostatically or, when appropriate with pressure between

three and five pounds, inclusive, per square inch at time

intervals specified by the board and whenever any pressurized

system has a leak detection device to monitoxr fox leaks in

. the piping. The tank shall alsoc be tested for tightness

-
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hydrostatically or where appropriate, with pressure between
three and five pounds, inclusive, per sqguare inch whenever
there is a shortage greater than the amount which the board * _

shall specify by regulation. . e S
The Leglslature, in enacting AB 1362, clearly recognlzed tanks < i
containing motor vehicle ‘fuels as a distinct category of tanks,

and specified monitoring methods appropriate for these tanks.

However, the "Proposed Regulations Governing  Underground Storage
of Hazardous Substances" fails to recognize this distinction. I
have been assured by your staff that this is an oversight, to be

remedied by a redraft of the proposed regulations. "*"“““—"—~~*~~~-«-wf
. £

Please advise me of the time, date, and place of your public
hearing on the revised draft requlations which do in fact reflect

the Leglslature s intent in Section 25284.1 (b} (3). -

Thank you for your attention to this matter.

Sifjcerey,

K

Jih Costa

CC:Vﬁgrold Singer
Division of Technical Services
State Water Resources Control Board

Linda Stockdale Brewer, Director
Office of Administrative Law
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CHavron

«

Che\i.ron U.S.A Inc.

. . » f
575 Market Street, San Francisco, California /
Mail Address: F.Q. Bex 7008, San Frantisco, CA 94120.7008

]

October 23, 1984

Chevron U.S.A. Inc, Comments Re:
Proposed Regulations to Implement
A.B. 1362 - Underground Storage Tanks

State Water Resources Control Board
P. O. Box 100
Sacramento, CA 95801

Attn: Mr. Harold Singer
- Division of Technical Services

. Dear Mr. Singer:

Chevron U.S.A. appreciates the opportunity to submit comments on the proposed
Subchapter 16 regulations for storage of hazardous substances.

Specific requirements of Article 4 of the proposed regulations are of great concern to
us. We believe that pmposed regulations in Article 4 dlffer from the statutory
requirements of A.B, 1362.in the following areas:

() Local agency discretion to select monitoring alternatives;

(ii}y The availability of monitoring alternatives described in the statute;

(iii) Local agency discretion regarding implementation of the groundwater
monitoring alternative;

(iv) The necessity -of the specmc approach proposed in the regulations to
achieve the objectives of the statute;

(v) The lack of a separate monitoring alternatwe for motor vehicle fuel
tanks.

Attachment 1 addresses these five issues in greater detail.

Attachment 2 is provided as a summary of the proposed regulations ‘and estimated

installation costs per service station.

Some of the technical concerns within Article 4 include the number and depth of
slant borings, groundwater monitor wells; and vado§e monitor wells, Attachment 3




STATE WATER RESOURCES CONTROL BOARD
Attn: Mr. Harold Singer,
Division of Technical Services -2- October 23, 1984

includes a detailed discussion of our technical concerns regardmg Article %, along
with comments on the remaining Articles. !

If groundwater monitoring is required by the local agency, Attachment# is a
proposed monltormg alternative specifically for petroleum products. In light of the
arguments made in Attachment 4 regarding the umque phys1ca1 properties of
petroleum products, we believe’ Article .4 should be reorganized to address motor
vehicle fuel tanks and non-motor vehicle fuel tanks separately. This would be
consistent with the format of Article 3 and the intent of the statute.

Again, we appreciate the opportunity to share’ our concerns: 'with you, and will be
pleased to work with you and your staff to finalize this regulation.

Sincerely,

R. L. Hartung
Attachments

(1) Discussion of A.B. 1362 Statutory Requirements
With Regard to Proposed Regulations

(2) Water Resources Control Board Proposed Under-
ground Storage Tank Monitoring Plan -
Installation Costs

(3) Comments on Behalf of Chevron U.S.A. Inc.
Regarding the Proposed Subchapter 16 Regulations
for Storage of Hazardous Substances

(#)  Chevron U.S.A. Proposed Underground Storage
Tank Monitoring Plan - Installation Costs



ATTACHMENT I

DISCUSSION OF A.B. 1362 STATUTORY REQUIREMENTS
WITH REGARD TO PROPOSED REGULATIONS
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SUMMARY OF LEGAL CONCERNS
REGARDING PROPOSED ARTICLE 4

Introduction

The regulations proposed in Article 4 for the monitoring of existing
underground hazardous substance storage tanks raise several legal
concerns. The following are the issues of principal concern:

1) The lack of local agency discretion to select monitoring alterna~
tives, '

2} The failure to allow use of the monitoring alternatives described in
the statute.

3) The lack of local agency discretion regarding implementation of the
groundwater monitoring alternative.

4) The lack of substantial evidence demonstrating the necessity of the
specific approach taken in Article 4 to achieve the aims of the
statute,

These issues are discussed in more detail below. In addition, a final
comment briefly discusses the justitication for including a separate
monitoring -alternative specifically for motor vehicle fuel tanks.

Discussion

1)  Local agency discretion to select monitoring alternatives

The regulations proposed in Article 4 for monitoring existing
underground tanks are inconsistent with the statute because they
do not allow local agencies the discretion required by the statute
to choose between monitoring alternatives. By thus limiting local
agency discretion, the State Water Resources Control Board
("SWRCB") would exceed its own authority to provide monitoring
alternatives under the statute.

a) Statutory provisions

The statutory provisions for existing underground storage tanks
appear in Health and Safety Code section 25284.1. Subdivision (a)
of that section requires facilities with such tanks to be outfitted

with a monitoring system capable of detecting unauthorized releases -

of hazardous substances stored in the facility. For this purpose,
subdivision (b) requires that a means of visual inspection be pro-
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vided wherever practical, Subdivision (b) also provides, however,
that:

"Alternative methods of monitoring the tank on a
monthly, or more frequently basis, may be required . -
p_} the local apency, consistent with the regulations

of TSWRCBJ].” The alternative monitoring methods
include, but are not limited to, [three methods
described in the statute]" (emphasis added).

b) Proposed regulations

The regulations proposed in Article 4 to implement these statutory
provisions set forth requirements for several different types of
monitoring. However, with some exception for tanks that can be
visually inspected, the different types of monitoring are provided,
not as alternatives, but as components of a single, complex moni-
toring system. The local agency generally must require use of
this complex system whenever full visual inspection cannot be
provided. Thus the regulations do not provide local agencies with
any real alternatives, much less with discretion to select between
such alternatives. The local agencies also are not provided any
discretion to develop their own monitoring alternatives.

¢) Discussion

This failure to allow local agencies discretion to determine which of
several alternatives is appropriate for any given tank is incon-
sistent with the statute., One infers from the statements in sub-
division (b) of Health and Safety Code section 25284.1 quoted
above that the Legislature intended SWRCB to adopt regulations
that either provide monitoring alternatives or that allow local
agencies to define monitoring alternatives. Indeed, it appears that
at least the three alternatives described in the statute must be
available to local agencies. One also infers that the Legislature
intended the regulations to allow local agencies the discretion to
select the alternatives to be applied in any particular case.
Otherwise, no purpose is served by the statement in subdivi-
sion (b) of section 25284.1 that monitoring alternatives may be
required by local agencies. By denying local agencies the dis-
cretion mandated in the statute, SWRCB would also exceed its own
statutory authority.

Availability of alternatives described in the statute

The proposed system is also inconsistent with the statute in that it
does not allow use of any one of the specific alternatives required
by the statute. The alternatives described in the statute are:

(i) Pressure, vacuum or hydrostatic testing;
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(i1) Groundwater monitoring well{s) combined with scil analy-
sis upon well installation and, when appropriate, wvapor
analysis; and

(ii1) Inventory control plus tank testing for motor vehicle fuel
tanks.,

As mentioned above, the language of the statute appears to
require that at least these three alternatives be available to local
agencies.

In contrast, the regulations require as a single system, visual
inspection, soil {festing, tank testing, inventory control, vadose
zone monitoring and groundwater detection and .assurance monitor-
ing, Thus the regulatory system requires a combination of ele-
ments from all three of the statutory alternatives plus the
additional elements of wvadose zone monitoring and slant boring.
Furthermore, the regulations do not provide any alternative
specifically for motor vehicle fuel tanks.

Local agency discretion regarding implementation of groundwater
monitoring alternative

The statute also provides local agencies discretion in implementing
the groundwater monitoring alternative, Article 4 is inconsistent
with the statute in that Article 4 does not afford local agencies
this discretion.

a) Statutory provision

The statute describes the groundwater monitoring alternative as
tollows:

"A groundwater monitoring well or wells which are
down gradient and adjacent to the underground stor-
age tank, vapor analysis within a well where appro-
priate, and analysis of soil borings at the time of
initial installation of the well. [SWRCB]) shall develo
regulations sgemf?ng monitoring alternatives, Tﬁe
local agency shall approve the location and
number of wells, the depth of wells and the sampling
'freguencl; ursuant to these regulations" (Health &
Saf.Code, § 25284.1(b)(2); emphasis added).

b) Discussion

The quoted language clearly directs SWRCB to adopt monitoring
alternatives, rather than a single monitoring method. Further, the
last sentence of the quoted provision indicates that the Legislature
intended the local agencies to have discretion to determine the
appropriate number, depth and location of wells and the appropri-

ate sampling frequency for any given tank. The proposed regula- .

tions, however, essentially specify the configuration of wells and
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the minimum monitoring frequency -that the local agency must
require for any given tank. In addition to being inconsistent with
the statute, this system would actually prevent local agencies from
taking into consideration the site-specific factors that are relevant

- to determining the elements of the groundwater monitoring system

actually needed to detect unauthorized releases. For example,
local agencies could not consider factors such as the nature of the
substance in the tank, the nature of the soil layers beneath the
tank, the direction and rate of groundwater flow and the other
types of monitoring to be performed. Thus, in many cases, the
proposed regulations would force local agencies to require a
groundwater monitoring system that is not necessary to achieve the
aims of the statute.

One can also argue that the regulations are inconsistent with the
statutory groundwater monitoring alternative in another aspect,
The statute calls for analysis of the soil removed from the ground-
water well or wells upon initial installation. The regulations,
however, require the drilling of separate, slant-drilled wells to
perform soil analysis.

Necessity of the specific measures proposed

To be wvalid, 2 regulation must be reasonably necessary to effectu-
ate the purposes of the statute (Gov.Code, § 11342,2). In addi-
tion, the Office of Administrative Law iz specifically required to
review the regulations against a standard of "necessity"
(Gov.Code, § 11349,1). This standard defines "necessity" to mean
that "the rulemaking proceeding demonstrates by substantial evi-
dence the need for the regulation" (Gov.Code, § 11349(a)).

Health and Safety Code section 25284.1 clearly indicates that the
purpose of monitoring existing underground storage tanks is to
detect current or future unauthorized releases of any hazardous
substances stored in such tanks. That section also provides sev-
eral specific alternatives presumably intended to achieve this aim.
In 2 number of areas, technical analysis indicates that the specific
measures required by the regulations are not necessary either to
detect unauthorized releases or to implement the specific alterna-
tives provided for this purpose. Moreover, the Statement of

Reasons generally provides little or no factual basis for the

specific requirements proposed in these areas. Therefore, we
question the adequacy of the justification provided and the validity
of the regulations in these areas.

This concern and the supporting technical analysis have already
been discussed briefly with SWRCB members, and detailed techni-
cal analysis will be submitted at the hearing to be held on
October 23, 1984, Therefore, the following discussion is intended
simply to highlight the areas of concern that will be discussed
more fully in the later comments.
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a)" Redundancy of monitoring methods

The principal area of concern involves the reqguirements in Arti-
cle 4 that impose redundant monitoring methods. As discussed
- above, none of the monitoring alternatives specified in the statute
require the full complement of methods potentially required by
Article 4. Further, as the technical analysis to be submitted at
the hearing will show, the methods required by Article 4 overlap
to a degree that is not necessary to assure adequate leak detec-
tion. This analysis will address the following requirements:

(i) Separate slant boring;

(ii) Vadose zone monitoring in areas where groundwater
rises above five feet below the tank bottom;

(iii) Groundwater monitoring in areas where groundwater is
quite far below the tank bottom;

(iv) Continuous vapor monitoring;
(v) Weekly groundwater monitoring;

(vi) Number, location, depth and construction of ground-
water wells,

b) Requirements directly contrary to statutory purpose

Technical analysis also indicates that certain requirements are
unnecessary because they are contrary to the general purpose of
the statute, which is to protect groundwater from contamination.
Examples are the requirements to drill wells and install perforated
casings to specified depths without regard to the possibility that
such wells will breach competent aquitards., Breaching a competent
aquitard destroys mnatural protection against groundwater con-
tamination. Further, the perforated casings can create a direct
pathway to spread the contamination,

c¢) ILdentification of past contamination and general water quality

A final area of concern involves the regulatory provisions that
either state or have as a purpose the detection of past releases or
the direct monitoring of groundwater without regard to the need
for such measures to detect current or future releases, Examples
appear in subdivisions (a) through {c) of section 2640 of the
regulations. Unless information regarding past contamination is
needed to detect current or future leaks, monitoring for past
contamination is not necessary to achieve the aims of the statute
and therefore should not be required in these regulations.
Furthermore, even where information regarding past contamination
is needed to achieve the statutory goals, the regulations should
not require separate, additional borings for this purpose in cases ’
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vlc{here the monitoring alternative selected by the local agency
requires monitoring wells that will yield soil samples.

Justification for a special alternative for motor vehicle fuel tanks

Inclusion of a separate alternative in Article 4 for motor wvehicle
fuel tanks is appropriate for several reasons., First, motor vehicle
fuel tanks constitute a relatively large portion of all underground
tanks, Indeed, SWRCB Staff estimates that over two-thirds of all
underground hazardous substance storage tanks are motor vehicle
fuel tanks. Second, as was discussed with SWRCB members and
as the technical analysis to be presented will show, special moni-
toring systems can be designed for these tanks based on the
particular properties of motor vehicle fuel that affect its migration
and detection, Third, significant efforts have already been made
by the petroleum industry to design systems to address the prob-
lems of leaky tanks. The results of these efforts may affect the
need for additional measures required to achieve the aims of the
statute.

In addition, support for a separate motor vehicle fuel alternative
appears in the statute itself. The statute includes several pro-
visions addressing motor vehicle fuel tanks separately from other
kinds of tanks. These provisions appear in both the new and
existing tank standards as well as the tank repair provision. One

infers from these provisions that the Legislature recognized that

motor vehicle fuel tanks warrant separate consideration.

It should also be pointed out that the definition proposed in the
regulations for "motor vehicle", and hence for "motor vehicle fuel
tank"®, is unnecessarily narrow (proposed § 2620). "Motor vehicle"
iz defined to include only vehicles used on highways., Conse~
quently, the term "motor vehicle fuel tank! is limited to tanks
storing fuels for such wvehicles only, even though fuels for other
vehicles have the same or similar properties from the standpoint of
leak detection. The concern under the statute is detection of a
hazardous substance if it leaks and not the type of vehicle the
substance is used in. Therefore, motor vehicle fuel should be
defined to include all motor vehicle fuels and not just those fuels
used in highway vehicles,

T T e L T



ATTACHMENT 2

WATER RESOURCES CONTROL BOARD PROPOSED UNDERGROUND
STORAGE TANK MONITORING PLAN - INSTALLATION COSTS
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LIST OF CHARGES

Eéuipment - L o . h - o
Truck-mounted Ho?]ow Stem Auger - . - o ”, :
with Operator and He1per s s e s s .« s o« .« « $100.00 to $150.00/hr
Pumping Truck and Equ1pment L . . .'; B AT $600 OO/day
Personnel Rétes _ | A - _
Registered Proféssﬁoﬁa1 . S .. $60.00 to $100.00/hr

»

Engineer/Geologist i $'40.00-1:4:);$t3t').00/hr'-r

Technician or Aide . . . .. .. 1% . o0V o e $30 OD/hr

- R T DU
MateriaTs* f;;: ,-'h l;_él T b ,:;3 f‘;!:i::'lgf’ L
STotted: Ca51ng (4 inch- PVE) S S il. e ,{.1%;, . . $6.50/ft
Slotted Cas1ng (2 inch PVC) e e ... $4.50/FE
' Solid Casing (4-inch PUC) v v e e e e L-..$5.D§/ft
Solid Casing (2-nch PVC)  w'w v v v v v w v e v u i . . . $A4.007FE
Annular Material (sand, grout, etc.) ... ... ... s .,..$1 50/ft
Well COVErS v v v e v v v o e v onn iun s $5o 00"to $150.00/ea
cement= e . ..;..f... C e e e e e e . .. $125.00/yd3 .

Mater1a1 Testing

_So1] Analyses (EPA Method 602) e e ... .. $50.00 to $150.00/sample

Vapor ANaTYSES  + . s 4 v 4 4 e e e m e e e ee e o . o . $100.00/sample
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CASE 1

GROUND WATER O TO 5 FEET BELOW GRADE
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4% MONITORING
WELLS
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GROUND WATER MONITORING SHALL BE INSTALLED WHEREVER
GROUND WATER IS LESS THAN 5 BELOW GRADE.

WELLS SHALL BE INSTALLED AT 120 SPACING AROUND
THE TANK OR _FACILITY. DISTANCE BETWEEN WELLS SHALL
NOT BE GREATER THAN 30‘., THIS WILL REQUIRE 3
WELLS FOR EVERY WASTE OIL TANK AND AT LEAST 4

FOR EVERY 3 PRODUCT TANKS. TOTAL: MINIMUM 7 WELLS

WELLS SHALL BE MONITORED A MINIMUM OF ONCE
PER WEEK.

PUMP SHOULD BE CAPABLE OF DRAWING WATER 10’ BELOW
TOP OF PERFORATIONS.

COST: 15,700 - 424,400
PER SERVICE STATION

e T e e o




WATER ‘RESOURCES CONTROL BOARD PROPOSED hNDERGROUND

STORAGE TANK MONITQRING PLAN - INSTALLATION COSTS

CASE I'(Ground Mater 0 to 5 feet below grade)
ReqU1rements. .
+ 0 Seven groundwater mon1tor wells.

o Seven dewater1ng_pumps

‘ItemizedACosts:

Drilling - ‘ ' 720 hours*
Casing (4-inch PVC) - 175 feet
Annular Mater1a1 T t'.‘ S 175 feet -
R I A $1,000 to $1, 500
mﬂmwwLy’ ’ S0 Y ents
Reg1stered Profess1ona1 - , 32 hours
Technician - ‘ 16 hours

Well Development - . : S day

Waste Removal . 7'bb15,

Mobilization/DemobiTlization’ . 4 to 8 hours

*

.+ Total Cost**

* Assumes No Difficuities During Drilling.
** No Continuous Monitoring Equipment Included.

. $2,000,to $3,000

$1,100
' $260°.

1=$7,000 to $10,500

- $350 to $1,050
$1,920 to $3,200
$480 '

$600

$220
$400 to $1,200

¥

$15,700 to '$24,400
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CASE 11

GROUND WATER 5 FEET BELOW GRADE
TO 5 FEET BELOW TANK INVERT

e
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CROUND WARTER MONITORING SHALL BE INSTALLED WHEREVER
GROUND WATER IS LESS THAN 5’ BELOW THE TANK BOTTOM.

WELLS SHALL BE INSTALLED AT 120° SPACINE AROUND
THE TANK OR FACILITY. DISTANCE BETWEEN WELLS SHALL
NOT BE GREATER THAN 30‘., THIS WILL REQUIRE 3
WELLS FOR EVERY WASTE DIL TANK AND AT LEAST 4

FOR EVERY 3 PRODUCT TANKS. TOTAL: MINIMUM 7 WELLS

WELLS SHALL BE MONITORED A MINIMUM OF ONCE
PER WEEK. ‘

VADOSE ZONE DETECTION MONITORING 1S REQUIRED.

. COST: 815,900 - #25.300

PER SERVICE STATION

4” MONITORING
WELLS




WATER RESOURCES CONTROL BOARD PROPOSED UNDERGROUND -

STORAGE TANK MONITORING PLAN - INSTALLATION COSTS -

S

i

CASE II (Ground Water 5 feet below grdde.t0u5 feet below tank invert) .
. \ . ] 3 . .l.‘-:_'n

itemized Costs:

- .t

_Requ1rement5' T

i I

0 Seven groundwater mon1tor we11s.“
0 S1x vadose*mon1tor wei1s.-

o Four slant soil borings.

Brilling

Casing (4-inch PVC)
Annular Mater1a]

Well Coyers ‘
Registered Professional |

" Technician

Well Development
Soil Borings

Soi1-Analyses

Vadose Demonstratﬁonf"
" Professional
Technician

Vapor Anaiysés

Waste Removal

. Mobilization/Demobilization

_,.‘L

e, ;o i 1.l
' )
40 hours* - - $4,000 ‘to $6,000
.« 370 feet ¢ $2,300 -
370 fest : "_ $550°
13 wells . < $650 to 1,750
- 60 hours’  $3,600 to $6,000 .
‘24 hours T .. $720 o
1day $600
8 hours’  $800 to $1,200 . _
8 to 16 samples = $400 to $2,400
. 12 bours - . . $480 to $800
12 hours o 6360
4 samples o $400
14 bbls, . - $390
.4 to 8 hours $400 to $1,200
Total Cost** .  $15.900 to $25,300

|l y
.

* Assumes No Difficulties During Drilling.
** No Continuous Monitoring Equipment Inciuded.
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CASE 111

CROUND WATER 5 FEET BELDW INVERT TO 100 FEET BELOW GRF\DE

s

NOT REQUIRED IF GROUND WATER
IS LESS THAN 18’ FROM THE
SURFACE .

WELLS SHALL BE INSTALLED AT
120° SPACING ARDUND THE TANK
OR FACILITY. DISTANCE BETWEEN
WELLS SHALL NOT BE GREATER
THAN 307. BETWEEN THE WRSTE
OIL & PRODUCT TANKS A

MINIMUM OF 7 WELLS WILL BE
REQUIRED.

WELLS SHALL BE MONITORED
SEMI-ANNUALLY.

EXPLORATORY BORINGS SHALL BE
ORILLED TO DETERMINE GROUND
WATER ELEVATION.

COST: #29,400 - #45,700
PER SERVICE STARTION
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WATER RESOURCES CONTROL BOARD PROPOSED UNDERGROUND
STORAGE TANK MONITORING PLAN - INSTALLATION COSTS

[

" CASE_III (Ground Water 5 feet below tank invert to 100 Ffeet below grade)

o "

,REQU1rements. ‘ . S ‘ S

- - . -,

;’A'

o Seven groundwater monitor we]]s.
o Six vadose monitor wells.,
o Four slant soil borings. ,

Itemized Costs:

Drilling - | ... . 68hours*  $6,400 to $9,600
Casing (4-inch PVC) o 790 feet: . ..  $4,985 -
Annular Material | B 790 feet - ' §1,185
Wel1 .Covers ! t, o 13wells . - $650 to $1,950
Registered Profess1ona1 104 hours : 7$§,240 to $10,400 -
Technician ) I 36 hours - ,1$1;O80; ‘
Well ‘Development- - : 2 days 5 1 $1,200
Soil Borings - - B 24 hours - - $2,400 to $3,600
Soil Analyses " R 52 samples o $2,600 to $7,800 \
. Vadose Demonstration ' 1 . ? N N o
Profess1ona1_5' B 12 hours . §720 to $1,200
Technician - ., 12 hours . . T $360
Vapor Analyses . e '4i§amp1és" o ~$400
Maste Removal = 35 bbls. $730. . .
Mob1112at1on/Demob111zat1on o 4 to 8 hours S0 $400 to $1.200 .
s C 7 Total Costr* | © % ...$29,400 to $45,700

% Assumes'ﬂg Difficulty During Drilling. . : S
** No Continuous Monitoring Equipment Included. . - = -



800056 (GQOGJ THL. 10/15/84

CASE 1V

GROUND WATER 100 FEET TO 200 FEET BELOW GRADE

2\

.

TANK (TYPI

CNLY ONE DOWNGRADIENT WELL
REQUIRED. ’

NOT REQUIRED IF GROUND WATER
IS GREATER THAN 200°

SHALL BE MONITORED SEMI-ANNUALLY
EXPLORATORY BORINGS SHALL

BE DRILLED TO DETERMINE 4~ §
GROUND WATER ELEVATION. MONITORING B
WELLS B

TO 200’

100’

COST: 819,600 - #32,700
PER SERVICE STATION




WATER RESQURCES CONTROL BOARD.RRDPOSED‘UNDERGROUND
. ‘ ’ ~ STORAGE TANK MONITORING PLAN - INSTALLATION 'COSTS

v

§

" 1.

© CASE 1V (Ground Water 100 feet to 200 feef below grade)

“ i I ’:L ‘__ L E“‘ . = I.ﬂ--. 1‘ ;(n 7‘ .
Requirements: * 'z. . S S PO *

' E g e ot a e b

PR
,I

-

o One groundwater monitor well.
0 Six vadose monitor welis.
o Four slant soil borings. - . _ -

Ttemized Costs:

Drilling - : © 36 hours* - $3,600 to $5,400
Casing (4-inch PVC) - o 290 feet - - $1,645 - ’
Annular Material - 290 feet §570
Well Covers 3 J 7wells . $350 to $1,050
Registered Proféssipna'l © 72 hours. $4,320 to $7,200
Technician ) .20 hours - ' $600
. " Well Development ' 1 day , : $600
Soi} Boring . | 24 hours  $2,400 to $3,600
Soil Analyses | ' 52 samples ' $2,600 to $7,800
Vadose Demonstration _ | - L ;
Professional | 12 hours ", $720 to $1,200
Technician- ' 12 hours . $360
Vapor Analyses ) " 4 samples " $400-
Waste Removal =~ 10 bbls. - $300
Mobilization/Demobilization .4 to 8 hours $400 to §1,200
Total Cost** . $18,900 to $32,000

O ' % Assumes No-Difficulty During Drilling.
** No Continuous Monitoring Equipment Included.




600056 (G!!SDS) THL 10/15/84

CASE V

GROUND WRTER GREATER THAN 200 FEET BELOW GRADE

RT3 R R [ T
F"" 2 :B O
- | N
i

- ) | ANK (TYP)

EXPLORATORY BORINGS SHALL 1
BE DRILLED TO DETERMINE 1l
GROUND WATER ELEVATION. i

VADOSE ZONE MONITORING 1S REQUIRED. Il

ASSURANCE WELL 1S BACKFILLED IF li
GROUND WATER IS GREATER THAN 200°. Il

GREATER THAN 200°

COST: #17,400 ~ #30,400 T
PER SERVISE STATION i




WATER RESOURCES CONTROL BOARD PROPOSED UNDERGROUND

-STORAGE TANK MONITORING PLAN - INSTALLATION COSTS

CASE V'(Ground Water greater than 200-feét.be1ow grade)

Requirements:

0 One exploratory bor1ng to 200 feet.

0 Six vadose monitor-wells.’
o Four slant sofl borings.. '

O R R
LS A N T w0 o

. .. . 1 - .
Itemized Costs:. ;, —

Drilling
Casing {4-inch PVC) 90 feet
Cement Seal ‘ . 7,yd3
Annular Materiaf 90 feet
Well Covers , 6 wells
Registered Professional 72 hours
Technician ‘ 16 hours
Soil Borings 24 hours
Soil Analyses 52 samples
Vadose Demonstratjon , :
Professional 12 hours-- -
Technician - 12 hours
Vapor Analyées . 4 samples
Waste Removal = _ 10 bb1s.
Mobilization/Demobilization . 4 to 8 hours

'

36 hours*

Total Cost**

*  Assumes No Difficuity During Dr1111ng

** No Continuous Mon1tor1ng Equipment Included.

$3,600 to $5,400

$540
$875
$135 -
$300 to $900
$4,320 to $7,200 °
$480

© $2,400 to $3,600

$2,600 to 7,800 -

$720 to $1,200
© $360
$400
300"
$400 to $1,200

$17,400 to $30,400



ATTACHMENT 3

COMMENTS ON BEHALF OF CHEVRON U.S.A. INC.
REGARDING THE PROPOSED SUBCHAPTER 16 REGULATIONS
FOR STORAGE OF HAZARDOUS SUBSTANCES



COMMENTS -
‘On Behalf of
CHEVRON U,S.A. INC..
Before the

STATE WATER RESOURCES CONTROL BOARD

October 23 1984
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Re: Proposed.Subchapter 16 Regulations for“Storeoe"

of Hazardous SUbstances

Chevron ("CUSA“) wishes to thank the State Water Resources Contro] Board
(the "Board") for the opportun1ty to subm1t comments on the proposed
regulations for 'the storage of hazardous substances (the “Subchapter 16
regu1at1ons"). The ma jority of our comments are found in - the
section-by-section aha1ysiSumhich follows. These commments set forth our
concerns.wﬁtﬁ the-proposed regulations and,.in man& cases, 'suggest language ‘
to address=those concerns. However, before we beg1n oUr section- by—sect1on'
ana1y51s, there are a few major. comments we wou]d 1ike to address.

¥

To begin, the schedule for adopting these regu1attons.was not
reasonable. - Draft regu1attons should havelpeen‘cﬁrcu1ated muchvear1ier in
the development process -and workshops should :have been. held before the
regulations were proposed for adopt1on\(such as the approach of holding
numerous warkshops prior to the adopt1on of the Subchapter 15 regu1atdons)
so that 1nformat1on could have been exchanged before the staff and 1ndustry r

as to what s -or is not.technically feasible and the costs of‘ varwous

proposals.



By compar1son, 1t appears to us that the proposed Subchapter 16
regulations were -developed. w1th 1nsuff1c1ent 1nterchange between staff -and

‘1ndustry. At the first workshop held on May 17,, 1984, _on1y 1ncomp1ete

portions of the reguTations-weré available for veview and discussion.: At

the August 30, 1984 workshop,’the 8-13-84 draft regu]ationi-were used for

discussion.- The financial impéqt statement,Astatemeﬁtﬁof'reasons, and the
8-23-84 version of the draft regulations were not available. ' The 8-23-84.

version'of_the draft regulations 1sfthe version which.went out for comment

with the public hearing notiCe' AT] subsequeptaworkshops were held after

the not1ce of pub11c hear1ng was pub11shed. This meant that no changes to

-q *

the . regu1at1ons cou]d be madehpr1or to the pub]1c hear1ng Th1s does not
I

seem to be the optimum method “for deveiop1ng a comp]ex set of regu]atwons

such as these.
We realize -the short adoption schedule is primarily due to the

déad]ineé found “in the’ statute. However, state “aw ‘also requires that

public heariﬁgS{be fair. -(California Hotel and Motel Assn. v. Industrial

Welfare Comm., 25 Cal.3d 200 212, 157; Cal. Rptr, 840, 847 ‘(1979)' (an

administrative agency must emp]oy "fair procédures.")' Accordingly, we

believe additional workshops shou]d be held and that at - the very least a

second round of public comments and another hear1ng should occur before the

regulations areuadopted:

‘Turning now to our substantive comments, CUSA believes that the

most significant ﬁrob]em with the prbpoéed Subchapter 16 regulations is that -

‘they go far beyond the authority, granted to ‘the Board by the statute,

especially with regard . to the monitoring Tequirémgnts for existing

underground storag¢ tanks {those installed on or before Jadpary 1, 1984).

e

o



..+ iTo illustrate some of the major inconsistencies, a brief review of ‘tha
. statute is in order. | | |

Health and Safety Code § 25284, 1 requ1res a tank owner to -outfit

;a tank fac111ty with a monitoring system capab]e of detecting unauthor1zed

releases of any hazardous substances stored in the tank and to mon1tor the

fac1]1ty»thereafter. § 25284.1 (a)(2) ~ One approved mon1tor1ngpsystem is -

to provide for visual 1n5pect1on of the tank '§ 25284.1 (b).l Where visual \

monitoring s not_ practica1, 'a - Tocal agency may require alternative

nonitoring métnods on & month1y3 or more frequent basis. § 25284.1(b); The_

statute  lists  the fo11ow1ng,‘ “noninclusive, a1ternativa methods:

(1) precision testing of 'tha tankr‘and aasociated, pjping as .defined in a

National Fire Protection Associaf{on pamphié%iz:(2§’igrOUndwater monitoring

we11s, w1th we11 1ocat%on, number, depth‘ and samp11ng frequency to be
. approved by the --1oca1 agonc_y, (3) a - contmuous 1eak !detectmn and alarm
usystem in mon1tor1ng wells adaacent to the tank approved- by the 7ocal
.agencys or (4) in the case of motor vehjp1e'fue] tanks only, daily gauging
and inventory reconci1iation, combined'witn pressurF‘Tine leak detectors and
a tank 1ntegr1ty testing program. | ‘

The Leg1s1ature p1a1n1y provwded in the‘.statute that existing
underground storage tanks (U§T) be ‘either capable of visual inspect%on for
Teaks or that  alternative leak monitoring hethods Icou]d Bé empioyed.
‘Moreover, recognizing -that motor vehicle fuel tanks :arel f&picaﬂTy more
closely monitored than other USTs, the Legis1ature,providad apeciﬁﬁcaj]y for_
lthe alternative of daj]y inventory oon%ro] for“aUCh tanks.'

Article 4 of the proposed Subchaptér 16 regulations, however,

ignore§= the statutory 1anguage and grants to " the Board 'poners the



.~ .Legislature intended to. give to the,Tlocal agencies..,For examp1e; where the
statute prOV1des that 1oca1 agenc1es may require a]ternat1ve mon1tor1ng .
methods where v1sua] 1nspect10n of & UST s 1nmract1cab1e, the proposed
regulations would’ requ1re the tank owners to undertake a11 of severa1'
‘monitoring methods. Under Art1c1e 4 of- the proposed Subchapter 16
regulations, if visual monﬁtoning is impracticab1e, UST owners’ (un1ess ‘they
fall under very narrow and spec1f1c exempt1ons) must take daily 1nventory‘
control measurements, dr1]1 exp]oratory s0i1 bor1ngs, 1nsta11 e1ther vadose
~zone detect1on mon1tor1ng or groundwater mon1tor1ng, .and, 1f|yadose zone .
detection is employed, provade for_assunance‘éroundwaterlmonttqning. These_
regu1atians -teta11y ignore_ the'.Legis1atUre's 'c1ear- direction that. these
monitoring methods are dlternatives and’ thati-each method should not_.be ’
tequired in.every case. |

Moreover, by requiring each a1ternat1ve method to be used in a11

cases,- the  proposed. Subchapter 16 regu1at1ons v101ate the statute s. clear
direction that the,1ocaT agency~be the body . to determine wh1ch mon1tor1ng

a1ternat1ve shou1d be emp]oyed Sect1on 25284 1(b) states that "A]ternat1ve

under1y1ng -methods oF mon1tor1ng the tank on a 1nonth1y or _more freguent

bas1s may be requ1red by the 1oca1 aqency, cons1stent w1th the reguTat1ons

of the Board.” (Emphas1s suppTued ) Th1s sect1on makes no sense if every
alternative method 15 to be required in every case. Thus, the Leg1s1ature
‘gave the respons1b111ty to determ1ne wh1ch of the var1ous mon1tor1ng
a1ternat1ves shou1d “be emp1oyed in’ a g1ven case to the Tlocal agency, the
body most fam111at,w1th the partacuiar‘ground waten_and 5011 cond1t10ns 1n
an area. wAs‘nresentw'wr;‘tten; the propasedlregu]ations usurp this functjon

in favor of the Board and, thUS{ exceed the Board's statutory,authorjty.»&

AN . - . . “4.‘ '



( The propoéed requlations also vieTat!_e the Legis'lature's expressed[_.
intention that motoh vehicle fuel tanks be"tr"eated differe'ntly frotn' other
tanks because they are rout1ne1y subject to ddily 1nventory control- and
reconcitiation. As wmtten, the proposed Subchapter 16 regulations require
Vmotor veh1c1e fuel tank owners to install aﬂ of the rnomtomng systems as
are requ1red for other types of USTs. o o .

‘ Finally, the regu]atmns state that one of the obaectwes of the
monitoring progr‘am is '"to determme if unauthomzed re'leases . ... have
accurred in the past.“ {Subsection 2640(]3) ) Subsectwn 2644(a), reqmrmg
'soil testmg, ‘was express1y mc'luded Mg determme if prior usage of the
underground -storage tank has resu1ted “m an unauthomzed release." Nothing
in. the statute gave the Bdard authornity to search for past unauthomzedr
releases Health and Safety Code § '25284.1 speaks only of "a momtomng

system capable of ‘detecting unauthorized re’ieases" of ‘hazardous substances._

It says nothing of past “unauthor1zed releases." “In add1t'1o‘n, the only

reference to soil borings in § 25284. 1(b)(2) states that one aTternatwe‘

momtormg method, groundwater monitoring wells, must include an "ana_1ys1s
of 'soil borings at the time of jnitial installation of the well."  This
section appears to require soil borings in order to establish a baseline if

groundwater monitoring is the chosen 'a]ternative This 1’s signi'ficant]y._‘ "

t

.d1fferent from the proposed regu1at1ons which mandate scﬂ bormgs 1n :an -
B ¢ . '. .

effort to f1nd past unauthomzed re]eases - e
' . § T

CUSA'S 1ntent 1n mak'mg these genera] comments ‘15 to focus the

Board's’ attentmn on’ the fact ‘that as’ wﬂtten,, the pmposed Subchapter 16

regu1at1ons c]ear'Ly fail to meet the OAL Standards that aH new regu1at1ons

5




must meet.  The Administrative Procedures -Act requires the Board to -
establish clear and workable regU]atidhs to implement the ngis1atute's

intention to address the -important issue of Tegu]ating updergrq@ﬁd storage

t&nkS. ) . ¥’i 7— ':; . -_\ ) .;‘w ) ) ' } l_. T ]
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regu1at1ons '

Section-by-Section ‘Analysis
. Article 1 o . v

© 2611,  Exemptions S ‘ ! g

The exempt1on for USTs ]ocated in count1es or c1t1es that adopted
their own UsT- ord1nances prior to January 1, 1984 should be rev1seﬁ for
purpeses of clarity gnd-to conform to the exemptjon in Heé]th and Safety
Code § 25288,_wﬁighAsetslforth the-minimum'ré&uiremeéts that must be. met‘by-f
such cities and.cduﬁties.. we suggest amending subsectlon (a)(l) as fot]ows..

"Undérground ‘ storage “tanks that_ .are  located within | the
. jurisdtctions of counties or cities where the éounty .gr! city

‘had, pridr-to January 1,.1984, adopted an‘ ordinance whichy‘at a’

minimum, meets the vequirements of Health "and safety Code -

‘Section 25288. ol

"~ Since subsections (A) (D) mere?y paraphrase the statute, they

should be deleted.

¢

1/ Changes 1in existing regulatory Tdnguage'areishown by»dndérlining.\



~ Article 2

2620. Definitions

"Motor Vehicle"

The definitions of “"motor véhic1e and "motor vehicle fuel taﬁk,"
-which are ﬁsed Tater in,tpe special construction and monitoring sections fon
such tanks, cause tanks storing fuelsluéed to probé] vehfc1es-which move
"upon a highway" to beﬁtreated differently from tanks used to store the same
types of fuels for boats, airp]aneg and trains. Since 1) "motor véhié]e" is
not defined in thE'sﬁgtyte, 2) the'Sta%ute éoés”héi.djffekentiate bétweenl
fue]s used in motor~vehic1es and fue]s used ﬁn-f%ains‘and'airp1anes, aﬁd 3)
the 1ntent of the statuféx1$ té contro1 tﬁe st;rége of_fue1s, not veh1c1es,
‘we suggest '%o} .c1ar1ty deTet1ng the FAef1n1t1ons of ‘'motor vehicle" and
"motor veh1c1e-fue]'tank",and add1ng;a‘new def1n1t1on as follows:

“}Motor vehicle fuel' means a fuel that fs.intended to be used

primarily in & self-propelled device by which any person or .

'prdperty may be prope11éd or moved."
As current]y written, the definitjon of "pfpé“ would 1nc]ude~yeﬁt
Tines and vapor fecoVe?y lines. Tolexempt‘those Tines which do doi normaliy
contqin bfoduct; _we :suggest add%ng the aunden]ihéd' Tanguage 'S0 that . the
~definition reéds as fo110ws§:
"'P%pe' means any pipeline or systeﬁ-of pipelines which under

normal operating conditions contdins 11'qu*id and which is used 1in

connection w1th hazardous substances in 1nterstate or 1ntrastate
commerce or to transfer hazardous mater1a1s in bulk to or from a

_marwne.vesse]." S T e



'Tnis‘change wiﬁ] c1ar1fy the detinition and make 1t consistent
with the  statute, which defines "pipe". to 1nc1ude pipes used dn the
istorage” of*hazardoos substances. (Health and Safety Code § 25280(q) ) fn
connection mith‘ our soggestion ‘above,‘ the .words "including. connecting
piping" should be deleted from‘ the -def{nitions -of '"—tank;I so “that -the
defindtion would read as follows: - _ \

"'Tank’ means any single conta1ner wh1ch 15 used for the storage
| of hazardous substances and wh1ch is substant1a11y or tota11y

beneath the surface of the ground.® i _ L v

Daily" 1'1 _ . ‘“_f. o . |
" “The word Mdaily" should” be defined -"tt""«s]amy ;the daily
mon1tor1ng requ1rements found 1n the proposed regu1at1ons. (kee e. g,;
proposed:sect1;ns1254§1L2%45 2646 ‘and 2647 ) S1nce many fac111t1es doAnot~‘

operate seven days a week, we suggest‘addtng the;f9110w1ng def1n1t1on;

"ipaily" means normal operating day."

Art1c1e 3

2631, Constructnon Standards for New Underground Storage Tanks

Most of our comments concern subsection (e), and we have a: number
of changes to suggest. For purposes of.clar1ty, the term “storage faijlty"
in tne first 19né shou1d be changed;to "secondary‘containerJ’ A]so;,the‘
requirement that the secondary container must be able to accommodate the
vo]ume of a 100-year storm shou1d be changed to'a 25-year storm. Hea1th'and-
,Safety Code .§ 25284(a)(5), which' ;conta1ned. the 100-year Erovision; was .
-amended by Assemb]y Bi11 3565, which was adopted thts,year andlsigned into

_law -by the Governor. The amended section now requiréscthe accommodation of

~_8:-'



A 25—year storm. The change in the 1aw w111 go 1nto effect -at rough]y the

same t1me these regu]at1ons are adopted and shou]d be ant1c1pated. Lastly,

Lt

we be11eve ‘that the reference to subsect1on' “(e)" " should abe ‘changed to

"(f).". This .appears.to have_been a typographical error-Since,otherwise;the

section refers to -itself. With the changes we have suggested, subsection

PR

(e) would read as follows: -

"If the Secondary container -is open ”to 'ratnfa11 then the

secondary conta1ner must be ab1e to accommodate the vo]ume of

the twenty-four (24) hour—twenty—f1ve (25) year- storm in

addition to that required in subsections (d) and {f) of this
section." L BT e -

2632._4 Monitoring Standards for Underground Storage Tanks,“

Subsection'(e) calls for "continuous" mon{toriné. This -is not
required by the statute which'stetes only that new underground‘storageﬂtanks.‘

must o o | ; o

"be designed and constructed with a mon1tor1ng system capab1e of
detect1ng “the entry of the . hazardous mater1a1 stored in the
_primary conta1nment anto the secondary conte1nment. If water
"could intrude into the ‘secondary containment,‘ a means of
monitoring for water tntruston and for safely removing_the water-
shall .also be provided" (Heaith,aﬁd Safety Code § 25284(5)).

Nothing in this section mandates expensive . continuous or

automatic nohitoring'and, accordingly, this requirement’ should be deleted as .

beyond the Board's authority and as not necessary for groundwater

protection; Monitoring -on a periodic baéis, atong with inventory. control,

is sufficient to detect Teakage from the primary container and to satisfy

o =8-
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theirequire@enté of Health and Safety Code. § 25284(b). ‘Any ]eakaée'wﬁich
" does oécur wou1d be c;hghtvby the éecondary:container.‘ Periodic moﬁﬁto¥ing
should be based on the reduirements:of the Tocﬁlfégency as épecified by the
statute. (Hea1th and. Safety Code 8§ 25284 1) ‘ A]sé;ii%'éensors are used to
comp1y,'there 15 no peed‘to requ1re remova1 of Fhe sensors on a semi-annual
bas1s. We sugges£ éha£ th1s requ1rement be changed to “as needed."

With regard to subsectwon (e)(1), we have a numbef of
suggestions. To begin, analyzing- stand1ng 11qu1d to "best detect1on 11m1ts"
is not neéessary. " If a hazardous substance s _found‘ in the secondary
containment, then thelprob1em is té determiné where itAéame from, }egardTess
of the amount of the hazardous .substance found.: Ih addition,:it should not |
be necessary to require alarm systems since ‘these fac111t1es can be v1sua11y B
monitored for small amounts of standing Tiquid. . According1y, with these |
changes, subsection (e) WOu1d read:A

"The suhp shall be monitored on a periodic basis as réquifedApx

the local agency. Sensors, if used, shall be 'ca11brated"and'

maintained as needed. The monitoring shall be ' capable .of |
either: | .: ; |
"(1) Detecting w1th1n the sump 0.5 dnches’ of stand1ng A
Tiquid when any comb1nat1on of ‘a hazardous substance
or water 15‘present. A1l stand1ng Tiquids sha11 be:
'-samp1ed -and analyzed to determine the - presence of

hazardous substances. This requ1rement does not app1y

when water s normally expected to'be present within

the secondary containment; .or

- -10-



"(2)" Detecting within the: sump 0.5 inches of the

4

hazardous  -substance : stored in the  primary
container(s)." - k S,
Subsection (f) also calls for continuous'monitorihg and an alarm

system for- double-walled tanks. Continous monitoring and insfai]atien of an

¥

alarm is expensive and .is unnecessary to protect the ground water. Periodic

monitoring should be ‘sufficient to determ1ne qf 1eaks are occurring in the

‘—-‘\_‘

1nterst1t1a1 space between the wa115 of’ a doub]e wa]]ed tank. The section

shou1d be changed as. f011OWS° o R 't, ) {is‘ “; ;

' .
’“(f)_ “The' interstitial ‘space between ‘the walls of a double~- - °

walled tank may be mohitored_usinq a pressurefsensor or other'

method as approved by the local agency. Double-walled tanks
which utilize this leak detection system are exempt from the
requirements -of subsections .2632(c) through (e)."

2633. Constructien.Standards for New Motor Vehicle Fuel Tanks

We suggest adding an additional sentence -to subsection (b)  as

follows:

“ﬁew.underqround"tanks :censtructed with primary and secondary

levels of containﬁent.rinc1udiﬁg double-walled - tanks whicﬂ

satisfy the requirements of Section 2631, shall be considered to

fulfill the requirements of this subsection."
As this section 55‘current1y written?'dohb]eewa]]estanke’do not meet the
criteria epecified since most such tanks are not coated. Yet, we~be1ieve it
is the Board}s preference that double-walled tanks Vbe installed. The :
language we suggest is necessary to clarify that the 1nsta11at1on of a
double-walled tank' fully satisfies the requirements of Section 2633 and

-exempts the owner]operator from all other requirements of this section.

11



. Also, for. the purposes of c]araty a new subsect1on (h) shou1d be

added to state.

"suct1on p1pinq systems are exempt from secondary .container

reguirements,”

By definition, operation;of such systems prdedes-se1f-testin§ each ‘time the =

-equigment is uséd and assures that any Jeaks will be quick]y-detéctéd.'

2634. Monitoring Standards for New Motor Veh1c1e Fuel Tanks

- -~

Alternate construct1cn standards are prov1ded in Sect1on 2633 for

new tanks- wh1ch contain: motgr vehwc]e fuels.: If an app11cant comp11es with
'... ' s f

th1s sectﬂon rather than w1th Sect1on 2631 then the mon1tor1ng standards

speC1f1ed in Sectqon 2634 apply rather than those spec1f1ed in Sect1on 2632

The genera1 monitoring requirements in Section 2632 do not have some of the

requ1rements found in Section 2634, such as hydrostat1c testing. The staff

. has jndTQated that - double-walled -tanks meeting the requ1rements of

subsection'2631(h) should be exempted -from the requirements for hydrostaticl

testing under Section 2634, . We ask ‘that this be clarified.  We also ask

that the requirement ‘for hydrostatic\ testing be chénged to every three

years, instead of every two years, to ‘he cons1stent WTth the inSpectibn

required by Hea]th and Safety Code § 25283 4(a). .Accord1ngiy, we suggest

amending subsection. (a)(3) as follows:

"(3) Except for doubﬁe—wa11ed tanks meeting thé.reduiréments of

Section 2633, hydrostatic testing of the tank. every -three

years,aééording to the criteria specified 4in ‘Section 2642

of Article 4, and . . ."

- With regard to the casing mon1tor1ng rEQU1rements in subsect1on B

(¢), we believe that continuous mon1tor1ng is not necessary or author1zed by

“12- B
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the sEatnee_and should be de1etEd;‘ The mon1tor1ng requ1remenfs shou1d be
flexible and cons1stent w1th the des1gn capab111t1es of the system.
Accord1ng1y, we suggest the f011ow1ng changes'

(c) "Mon1tor1ng of each casing descr1bed in 2634(b) shall be of

a type .and freguency to perm1t the detect1on and ciean up of

maﬁer1a15.1eak1ng from the primary contaaner before "théy reach

groundwater The determinationgof monﬁtoring frequency shall be

based on an eva]uat1on wh1ch cons1ders ‘the fo110w1nq.

vi. Vo]ume of the secondary ‘container 1n re]at1on to the

volume of the primary container:

"2, The amount of time the seconddry container must

provide containment -in re1at€on to the period of time between

détectidn-of.an unauthorized reléase and clean-up of the leaked

materials." '

With regard to subsection (d), . which: requires testing of;‘
underground.storage'tanks showing a loss.or gain of :a hazakﬁnng sUbstanee"er ‘
water, we have severa1 suggest1ons. First, using a daily loss or gain‘of 50
'ga11ons to trigger the test1ng requ1rement is unrea11st1c, especially for
very ITarge “tanks. Many petro1eum1 storage tanks can experience da11y
-var;ations in this‘range dne to factors unne1ated to product Toss or tank
integrity, such. as temperature, gauging ‘errors, and metef \ca11bfation.
Temperature-_diffefentiaT occurs as' a resnlti of diffenences between the
temnerature of the déTivered product and:the~tempera§ure,ofwthe‘producp 1n:
the Eank, ae wefT'as changes  in jrqunaitemperature. Gauging‘ernors'can Bel
due to the slope of the tank or to a lack of'precise‘infnnmationjan the

exact size and shape of the ﬁank;:,gf testing is required_whennthere_is a

L]
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50-gallon discrepancy, .this w%11 -create too many “faTse -alarms" and

,unnecessary testing wﬁT?- resu]t Therefore, we suggest that a more
M . ' I!a ).l,_

real1st1c d1screpancy f1gure be subst1tuted e1ther 100 ga11ons, or ten
percent of the\da11y throughput wh1chever is. greater.

- ' F1na1]y,\W1th'regard to the requ1rements concerning a geven-day=,
Toss or gain in subsection (d)(2), we suggest chanoing_the word "delivered”
to “throughput® to oe cohsﬁstent with 3the changes: suggested to
subsection (d){1) above and existing subsection (d)(3). | |

3

2635, General Constructﬂon Standards

Subsection (b)(3) requires either hydrostat1c or pressure testing
of doubTe- wa]Ted tanks This type of test1ng is unnecessary for doub]e— 
walled tanks because other methods of 1nspect1on of the annuWar space will
reveal leakage. Thus, - this reqguirement m1s unnecessary and - shou]d be
deleted. | |

_§ubsection (c)(1) 'sets forth reouﬁrements as .to the locatien of
underground stotéﬁe tanks in relation to existing structures; Thﬁs-tyne of‘
concern is beyond the scope of the statute and is a}read}'adequetely covered-
. by the process of,obtaining the necessary building permits. " In addition,’
NFPA-30 adequately addresses proper‘1ocation of such tanks.. Therefore, CUSA
believes that this subsectioh should be deleted: |

| Subsection (f) sets forth ‘the requirements for overfiow
protection systems. The Statute does not mandate such systems but, s1mp1y
says that they may be required. For cons1stency we suggest that the word |

"shall" should be changed to "may“lin this suhsection. ‘ '
In addition, to be consistent ,with the ‘above. change and tor

purposes of clarity, we suggeSt that subsection (9) be amended as follows:

~14~




!The . overflow nrotection .system -that . may be reqdireejjﬁn

eubeection (f) of this section eha1i‘ be - shtisfied -fpt |
undergnound storage- tanks conta1n1ng motor . veh1c]e fueis t »
which: | | '
| jl‘1'.‘ ;Both the fluid 1eve]'ts nisuel1y:monitored-

" and _the fi1ling operation is contro11ed by the‘

facility or delivery vehicle’ operator dur1ng f11]1ng

of the underground storage.tank,.or e . A .

‘The additionaﬂ‘ianguege in subsection (g)(1) s suggested because

the facility Eopenator may not aTways be present duning- the delivery
operatﬁoné. As we understand it, the Tntent of ‘the statute was to requ1re

that a respons1b1e person watch the de11very operat1on to make sure that

1) the hose did not .come loose durwng filling of the tank, and 2) that no-

over~f1111ng§o€curred., Under current Hndustry operat1ng procedures, and as
] i 7

set forth in, de11very contracts,,veh1c1e dr1vers are tota]]y respons1b1e for

the safe delivery of their Toad at the servqee.stat]on.. This 1is done by
v by DO} 1! .

-+ rl.'(
visually mon1tor1ng the” f1111ng operatwon.' ) '

: capacity of the tank must ‘be determined to be at 1east 110 percent of the

volume of the de11vety vehicle's tank compartment - The 110 percent f1gure

1s_nnnece§sar1ly high. We suggest the fo1]ow1ng changes. '
“The available capacity of the tank 1o be filled is determined - -
immediately prior to filling to be at Teast 103 percent of the

volume of the entjre tank 'gqmpentment} tof'be‘ deTivered ' as

i
o

determined By-tank.gauging or the tank dapaétty has a minimum .of

200 qa11on5'u11dde as vapor epabe when the tank -is ftl?edlto

maximum working.capacity." - o
= 16-.

Subsect1on (g)(Z) reqU1res that, prior. to f1111ng, the available
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Article 4 i

As CUSA has noted in its general commenté above, this article, as

presently written, fails" to follow the mandate of the enabTing statute for

usT mon1tor1ng a1ternat1ves. Instead the proposed ex1st1ng tank monitoring

regu]at1ons wou1d requ1re a tank operator to conduct a11 of a series of _

mon1tor1ng methods that were c]early 1ntended by the“Leg1s?ature to be .

&

a1ternat1ves se?ected by the 1oca1 agency, and not . the Board Health and

Safety Code §'25284.1 proy1des fpr either visua] monitoring or "alternative

methods of monitortng . . . on & monthly, or more frequent basis" as "may be. -

required by the Jocal ‘agency . et : - '

In order to bring the proposed regu]at1ons 1nto Tine. with the
dictates of the .enab]ang statute,  a number of structura1 changes to
Article 4imust¢fﬁn$t-takeip1ace. We propose the foliowing:‘ '

(1) .:Subsection 2640(d)

As presently writteh; this subsection does not take into account

the Tocal agency‘é;ro1e.in determtning,what should be the alternatives to

insure UST monitoring., fherefore; CUSA pfoposes that the final sentence‘of:;

this subsection be modified to read: a

"However, unless visual monitoring is implemented for the entire

underground storage tank. throughout the entire year; other forms . -

of monitoring shall also be implemented as required by the local

-agency.."
(2) Subsect1on 2640(e) - . T

This sect1on sets forth the requ1rement that owners of (STs who.

are unable to 1mp]ement V1sua1 monitoring “sha]] 1mp}ement'each alternate

-16-
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mon1tor1ng method as spec1f1ed in Sections. 2642 through 2646.” Subsect%on
2640(e) should fﬁ11ow the statutory scheme by requiring owners of USTs who
are unable to 1mp1ement v1sua1 mon1tor1ng to dimplement oniy the a1ternat1ve'
monitoring method se1ected by the 1ccal agency. The a]ternat1ve method may
be one of the methods described 1n‘Sect1ons 2642 through 2646. o

_ (3) Subsection 2640(f)

CUSA suggests that a new subsect1on 2640(f)—/ be 1nserted wh1ch,
would make the provis1ons”for'motor vehicle fuel §torage tanks parallel to
‘the proviéions in + subsection, 2640(e) was outlined above. ‘Thu;, New
subsection 2640(f).wqu1d follow Health and Safetleﬁdegﬁatﬁtﬁry ]anguage in
] 25284.1(b)(3). It would provide thaf owners of motor vehicle fuel storage
tank systems would be able to monitor those systems through daify gauging,
inventory contrql,ltank'téstihg, and ieak detect?on devices. -

(4) Sections 2642-2646

Each of ;thesev sections ‘bégjns 1with; a .subsection :(a) which.
’requires ,glj; owners‘ of existing USTs to ‘comp]y~'w1th 'their féquirément;.
These - subsections (a) should be .rep1éced with Tlanguage guch_-as' tﬁe
following: ' ‘ | | N

."(a) - Any owner of an existing .underground storage tank,

who 1is reguired Qy‘the 10caT.agenqy to impiement a'Ttesting,

jnventory control, evaluation, vadose zaone detection monitoring, :

or ground waterl 3eak' detection] program shall comply: with -

subsections (&) throuqh {g) [or; tﬁe -Fina1 ‘subsection if

b

different. from '(a}] of th1s section, unless the ouner meets the

reguirements in- subsect1on (b) " '

*/ For .consistency, existing subsections 2640(f)}(i) shbu}d be re-lettered.

_17-.
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Sect1ons 2642 2646 each conta1n a- subsect1on (b) which sets forth

H '
L 1

grounds wh1ch would exempt the ownér from some or a11 of the requ1rements of

ok

those sections. ‘CUSA be11eves’thdt_these<exempt1ons should hema1n but that
the Tocal agency should have the discretion to determine whqfher.afspgcifid_ :
owner or opérator should he exemptgd‘fﬁom,dﬁyﬂmonitof{ng aﬂternatide cﬁoéen
by the local agency. ThTs'change is supported by the language 1d Health and .
Safety Code § 25284.1(b)(2) which sdecifica11y _g%Ves' the Tocal agehcy
discretion regarding implementation of any mohitorﬁng‘a]térnative -

Thus, these subsect1ons (b). should be re- drafted to set forth the "
specific requirements wh1ch wou1d have to be met to be’ exempt from the
spec1f1c'mon1tor1ng method. -For examp]e,hsubsectlon (b) of Section 2642
‘deEd read: | | o
"(b) : Owners -of ex1st1ng underground storage 'tanks shall

not be 1requ1red .to 1mp1ement -4 testing progran 1f they can

demonstrate to jthe local -aéency‘ that ‘at least one of, the
following - cond1t1ons app11es ’
"(1) Visual mon1tor1ng pursuant to Sect1on 2641 of th1s
kaftic]e‘has-been implemented.: ' ‘
"(2) Any test which ;meétSﬂ.fhek conditiohs described -in .
subsection (q)‘.of this .séction( cannot he ﬁerforﬁed ’w1tﬁout
- sjgnificant excavation." o |

(4) Section 2646

i

The enab?1ng statute, Hea1th and Safety Code -8 25284, 1(b) states
that the Tocal -agency. shall approve. the location and number of we11s, the
depth of wells and the‘samp11ng frequency. ‘Nevertheless, Section 2646 of
the reguiations spécif%es TOcatioh‘ahd number oflw91{s;'fheir depth, -and
their samp?ing-freduency. |

-18-




This is clearly in .excess of.the Board‘s'aqthor{ﬁy asldefﬁned'in
Wthe OAL Standerdsf The,reQUTations_havema113but ﬁgndred the.rb]e of fhe
local agency ds spelied out in tﬁe'stafute; ’we:ask“that‘the Boare'aqend
Section 2646 to conform to the statute by givihg'the,feduired,disct6£ipn td_

the local agency.

| N '

Comments on Specific SECtions

2640.  Applicability
(1)  2640(a)-(b) .

These subsection sets forth -the basic standards and objéctives-of
the monitoring program for USTs: tUSA be1ieVes tﬁat'twe;bf tﬁe henTtoring
objecti&es are inconsistent with tﬁe statutory authority_of %he Board: (1)
to detect unauthorwzed past re1eases and (2) "to diregt1& “measufe ‘the.
guality of the ground water," The enabling . sta%u%e ‘requires fhat a
"mon1tor1ng system shall- be "capable of detecting unauthor1zed re]eases of -
. .any hazandous substances stored 1n the fac111ty.?— As stated in our genera1"
comments, nothing ‘ﬁs said of past reTeases; : A1so, 1n order to detect

c'l.

unauthoy1zed re1eases of hazardous substances, a mon1tor1ng system need not
[ g .

' measure the. qua11ty of the ground water.n Unless 1nformat1on regard1ng past
‘contamination 1is. needed to detectlcqrrent or:._1"'=L1t_rurjegTeaks_S mon1tor1ng‘f0r'
east cdntamination isﬁot.necessary“té:dchieVéthe[a%$§iof‘the:statute and .
--therefone Shouid‘;not sbe required 'iﬁ"these ;eguTations;i\ rLeak ,detectioﬁ” '
systems sueh asr 1nventory contro1/reconc%1iation,' tenk eteSting, soil~"
sampling or vadose zone mon1tor1ng are suff1c1ent to detect any unauthor1zed-z
releases. - .Once such a release s discovered, grounqwater qua11ty date may -

be reqﬁired by the Regional water. Qua1it¥”‘cbqerol Beard‘_Under. the

- . L ~ - . '
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Porter~Co1ogne water Qua11ty Act.  Thus, these;oregd]ations are not' the :

proper forum to address th1s ijssue. : -V“'_' e

In fact, in some c1rcumstances, a groundwater quaTlity mon1tor1ng

v,

Well'shaft could become a‘condu1t for hazardous substances to travel from

o soil to ground water. Unt11 1t is determ1ned that hazardous 'substances have
1eaked out iof the pr1many- and secondary contaanment struotures,. no
_groundwater qua11ty mon1tor1ng shou]d be requ1red 7 It makes no sense to
require such mon1tor1ng for a11 UST fac111t1es. [ we;“ask that _tbese.
references be de]eted in both subsections (a) and (b) ‘ -:: L .- 'y

(2) 2640(c)

Th1s subsect1on requires 'fhat if feaéib1e, the 7initﬁa1
monitoring of all ex1st1ng USTs sha]l be capab]e of determ1n1no whefher"
'pr1or use of the UST has resulted ‘ih an unauthor1zed past release .AS,CUSA
.has noted above, the enab]1ng statute onTy prov1des for mon1tor1ng systems\
:“"capab]e of detect1ng unauthor1zed releases. “" Hea]th and ‘Safety - CodeA‘_
§ 25284.1:" Thus, subsect1on 2640(c) shou]d be deTeted as be1ng beyond the
-author1ty granted to the Board '

(3) %0 |

Subsectvon 2640(h) now reads: '“A11 boringe and wells oonsfrucbed
. and .sampled -pursuant to this art1c1e sha11 ut111ze the construct1on and;
sampling methods spec1f1ed in Sect1on 2648 of th1s art1c1e." W1th regard to
| samp11ng, the only reference to samp]1ng techn1ques in Sectwon 2648 1s the a
requrrement that:' I"The samp11ng.equapment . s sha11 be compat1b1e with ..
‘the stored_produét and shall noi-donate; capture, mask,nor.a]ter producﬂ';
constitqents.for-which_anafysis can,be_made.“-§’2648(a). This requirenent.

20
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Seems to be- someth1ng short of a “samp11ng method," and we. would propose

%

. that the Board delete the reference in subsect1on 2640(h) to Ysampling

methods."”

3

2641, Visual Monitor ing
o (1) 2 2641(b) -
-Subsection 2641(b) prov1des that the owner of a UST "15 exempted"
from the v1sua1 mon1tor1ng requ1rements if any one of four cond1t1ons is
“met. CUSA suggests. that th1s Tanguage be. changed to at]ow an owner the
opportun1ty to conduct v1sua1 mon1tor1ng .even if one .of 'the 11sted
conditions exists. ‘Then the choice whether er not totbe‘exempted would
clearly be the owner's. The current Tanguage, s exemeted " could bhe
interpreted to mean that 1f one of the ‘Tisted conditions ex1sts then the ‘
" owner cannot engage :in v1sua1 'mon1tor1ng. “‘We suggest that 1anguage be -
changed to "has the opt1on of being exempted“ and thereby ensure that the’

owner can make the determ1nat10n.‘

(2) 641(c)§31

This: subsect10n reqU1res v1sua1 monitoring on a "da11y“ bas1s.
As noted e]sewhere in the comments, “da11y" shou1d be deflned poss1b]y in
terms of normal operat1ng days. - CUSA suggests, as an atternetwve,'that the_
Board leaye the frequency of visual inspectionS-‘up to .theF local aéency.
This would allow the flexibility in compliance which is necessary given'the
_ tremendous range of -types of USTs and operating conditions covered'by these
regq1ations. It may be 1mpract1ca1 or unnecessary to v1sua1]yx1nspect every

tank on a daily basis. For example, some tanks will have a Teak detect1on

system which will make daily visual inspections‘redundant.
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(3) 2641(c)(4) |

As part of the visual monifbring program, 'tﬁis- subsection
‘requires "[rlecordation qndﬂrépqrting of -the Tiguid level in the iank,at the
time of -inspection."” We see no reason why Tiquid 1eVe1s shoﬁ1d bé reported
oﬁ a daily basis. ‘Lqﬁai agencies administeringathe regu]ations-afé unlikely
to be able to prpcéss or utilize dai1y‘1iqu§d‘1e¢e1 1nformat10n. rﬁe‘be1ﬁéve
‘that recofding the Tlevel énd xmgk%ng such informdtion avaﬁ1ab1e fb tﬁg
administe;ing agency upon request should be suffigiené. _ — o
2§42.' Underéround Storage Tank Testing - | |

(1) . 2642(b)

A third éXemption from the tank testing alternative in Section

2642 should be recognized. Those tanks that are subject to 88 .2645-2647,
the moﬁitoring.requirements; shoufd not g]so‘be required to tank tést._ The
monitoring requirements fin §§2645—2647 are significant1y morezstringeht_thanf
the tank testing requiféments and should identify a ieak frdﬁ an undérgrﬁdhd
. storage tank sooner than it would be identified 'under the tank testing -
hgthod.'-Thus,the‘ownér or operator -should not bé“reqﬁfred'to tank test in
addition to ﬁonitoring. ; |

(2) 2882(c) !

Subsection 2642(c) requfres that any fank ‘téétihg methgd used

L]

shall be Timited fowthose methods which makg adjustments for a ‘number of'
factbrs‘1isted in that subsection.” CUSA .suggests thatiinigddifion'to test
ﬁethods which make the requiréd adjustments, the Board shouid a1sb,a11ow the
use .of any test method which .conforhs t6 Natfonai FTfe Protection

* Association ("NFPA") standards. Those standards are in an NFPA publication

entitled "Underground Leakage of Flammable and Combustible Liguids,” (1933}
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3 7. The NFPA standards are nat1ona11y recogn1zed

ot

at Sect1ons~4—3 6 and 4-

tank—test1ng methods and many owners and operators of USTs are already .

familiar with*?hose testing'procedure;.

(3) 2642(d)

Th1s subsectien establishes the freguency of test1ng USTs.
Category B requires testing of all corrosion resistant. tanks w1th1n one year
of permit dissuance and yearly beg1nn1ng fifteen: years after installation.

[

Corrosion resistant tanks include:: fiberg]ass.reinforced plastic (“FRE?),

'‘cathodically protected steel, and FRP-clad steel tanks. UnTike the two

other corrosion resistant ‘tanks, FRP tanks typ1ca11y have a thirty—year
warranty, CUSA suggests that an appropriate time to beg1n testing FRP tanks
would be twenty- -five years after installation instead of fifteen. ‘Thus, we

seek a cnange in Category B which would require a test for FRP "within one '

_year of permif issuance and yearly beginning;twentx—five (25) years after

tank installation." For all other corrosion resistant tanks, the fifteen

year interval would remain as it is in the current draft.

(4) 2642(h)

Subsection 2642(h) requires that pressurized ‘portions of

o

undergronnd storage tanks "eha]] be monitored utilizing an an11ne pressure
Toss detector and flow reduction device." The-detecter is‘to,be Qonnecfed
to a visual or audible alarm system. The Board ;hou]d:mhke‘?his[subsection
cqneistent with -the’ requfreménts in subsecfion 2633(f) (construction
standards for new meéor vehicle fuel ‘storage tenke)'which also pertain to
pressurized port1ons of underground storage tanks., In subsection 2633(f),
the detector is not required to: be connected to a v1sua1 or audible a]arm
system 1f the f1ow restr1ct1on device prov1des at 1east a 50 percent o

reduction from norma1 flow rates.
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- There is s1mp]y no: support for requ1r1ng a detector to be

. : connectef_to ‘a rvx'suaﬂ or aud1b’]e a1ar‘m system and a f1ow westmctwn device
- for purposes” of tank test1ng under subsectlon 2642(h) wh11e at the same time -
allowing the detector to be connected to either a visual or aud1b1e alarm
systm or a‘f1ow restriction device for-motor vehicle fuel tanks. The ownef
of the tank should have the option of usihﬁ the a1arm or‘f]ow'restriction
device in all cases. ' |

2643. Inventory Control
(1) .2643(a)}-(b) and d(3)

-These . subsections 1impose inventory control requirements on :

"owners" of existing- USTs. CUSA asks ‘that the Board specify "operators®

instead of owners since Athe operator will generally be the person
‘ responsib1e for daily activities assoc1ated with the tank 1nc1ud1ng
® inventory contral. Ih addition, Health and Safety Code § 25284.1(b)(3), as

amended,by A.B. 3781, specifies that "operators,“.not'owners, shall be the 7

pensons;respoﬁsfb?exfpr inventory'contpo1 fqr-mptor'veh1c1e fue1 undergrOUpd

‘storage tanke. ' 4 " |

@) 2683(c) -

CUSA's concerns with this subsection have been addressed ‘in more
detail. elsewhere; but fpr compWetenees,w11I be summarized here. “Dai]&ﬂ,
inventory control only makes sense if "dai]yﬁlis defined tb(mean operating: .
days. . . , ]

(3) 2643(d)"'

This subsectiop requires ‘that meters used for daily rinVentory

| control “sha11 be - approved for use by the County Department of Weights an@

Measures." CUSA suggests that the Board add to that sentence. "or shall .be

() o | P
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approve meters in addition to County personne1

approved by a person Tlicensed by the County Department of Weights and

Measures." This add1t1on ‘would make 1t c]ear that those- 1nd1v1dua1sl“

| 1icensed by the -County to approve such meters wou?d a1so be ava11ab1e to

(4) -2643(e)

This subsectton requires ver1f1cat1on of who1esa]e meter delivery °

records accord1ng to the procedure outlined. For a 1arge percentage of the

USTs - covered by .these regulations -this ver1f1cat1on procedure will .not- be .

effective. For example, at retajl gasoline stat1ons,‘the on?y way to ver1fy

metered - deliveries is through the use of a stick to measure the depth of
fuel in the tank. The reading on the -stick,can be converted to fuel volume

using a table prepared for.'each particular tank. While -a stick- can be a °

very effective’ means to detect a trend over -a period of time,.’it‘-is

inherently 1ess accurate than the meter, approved by ‘the '1oca] County

Department of We1ghts and Measures, used in a de11very veh1c1e. Thus, tt'

makes no sense - to requ1re ver1f1cat1on of the meter by use - of a - less
] I

accurate method of’ measurement v : i

If the Board should decide' to leave this subsection in the

trigger a're;eva1uation. As just noted, ﬁnaccuracies ﬁn"stick_meaeurements
make ‘the current threshotdA qUantities of “the Tlessor (sic) of “one-half
percent of the delivery . vo1ume ar 50 gaT]ons“ too low. At these Teve1s, re-
eva1uat1ons w111 be requ1red for the, wrong reasons onh a frequent bas1s |

Therefore, CUSA suggests that . the Board adopt the fo]Tow1ng

Tanguage to replace the ftrstusentehce:1n subsect10n,2§43(e)(4){

regulations, then, at the very Teast, “it should amend the ‘quantities which



_“A d1fference of the greater of 5 percent of the da11y"

‘throuthut de11vered to the tank or. 100 ga11ons sha]T be the

cause for a re-evaluation of the measurements.ﬂ_t

(5)  2643(f)

CUSA believes, as it has stated above, that stick measuring: is

far from an exact seience. ReTiahCe:'oh it to. detect 'tahk 'Teakage will

result in far too many false a1arms Therefore, CUSA suggests that the *

Board make the F011OW1ng changes to subsect1ons 2 and 3:

(1) "Daily. Toss or gain of 100 'gallons or - 10% of

¥

throughput, or'j o ,
'(2). "Seven (7) day 1055 or ga1n of five percent of the
- hroughpu of motor vehicle fuel de11vered over the
_seven days, or - " .
(3) “CUmu?ative -(ca]caiated~ over ' a 'peried‘ of .at 1east“
.th1rty (30) .days) 1053 or- gain of one- ha1f percent of

._&

the vo1ume of motor veh1c1e fue] throughgu over the
. - a'i 1!, "
per1od!that cUmuTat1ve gatn or 1oss Js caTcuTated "

]
1
- e

Introduction to Sections 2644- 2647 -,' e

+o . -
i '»a

The f0110w1ng comments ra1se quest1ons and suggest changes to -

these sect1ons based upon the1r app11cab111ty to motor veh1c1e fuel storage

tanks. By the staff's own est1mate, these tanks comprise over two-th1rdsiof

-all the ‘tanks that w111 be’ covered by these regu]at1ons. ‘Yet, because of
the nature of the substance stored 1n these tanks, many of the requ1rements‘
of these sect1ons are 51mp1y too str1ngent The prob]em s that the'

petro]eum products in the motor vehicle fueT storage tanks have spec1f1c,fu
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known _ properties which make some of: the,.requirementsx in¥.the following
sections_unnecessary. | | | | |

‘ For examp1e, petroleum products have a v1scos1ty similar to water
and a vo]at111ty higher than water. They will therefore m1grete through the‘
unsaturated Zone at, approximately the same rate as yater, &et tﬁey will
readi]y vaporize. 781nce most petroﬁeum 'products are immisciﬁ1e, of iow
so?ub111ty 1in water and have a dens1ty Tess than water, they will f]oat on
the surface of ground water. ‘ |

These properties are we15-knowﬁ,‘ and 'esteb1ﬁshed monitoring

techniques have  been deyeieped wﬁjch'"make use of these brbperties. ~Our
comments suégest chenges te Settﬁons 2644—2647 which we be1ieve.make sense

,for tanks holding petroieum products.

2644, Soil Testing and.Exp1oratofy Boring \

(1) 2644(c)

This subsection requires all oﬁners :of existiﬁg USTs to dril]
slant borings for soil testing. -This 'requirement,-in addttien to eeing
beyond the Board's eutherﬁty pursuant to the Heafth & Sefety Code, makee .
Tittle practicd]-or(technice1'sense. The requ1rement for slant . bor1ng is
apparent]y‘ based on - the -, assumption that d1scharges from : 1eak1ng
underground storage tank m1grate vert1ca11y downward, w1th 11tt1e 1atera1
m1grat10n Thus, presumab?y,‘slant bor1ngs would reveal the presence of -
Teaked substance directly beneath the tank B -

However, the instance of a leaked sebstente ﬁtgrating:through the
" unsaturated zone W1tb ‘Iittie or no ~1atetaf ﬁigratfon wouTd be extremely -
rare. Prabtiea11y all Unconso1§deted and semt—eonso]ﬁdﬁted ‘materia]ﬁ,.are
deposited in ﬁeaﬁ]y toriZonté] -1Eyers. As *a ﬁesu1t, preferential
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permeabi11ty.pathways.are established 1n'the direction of;]eest résiStanee:
Any 1ayer of'finer;grained mater1a1 depositedrinla eoarse;gréined zone;fsuéh
as a .sandy- 1ayer w1th1n a.gravel zone, -or a c1ay r1ch ]ayer within a medium
sand Tlayer, ~will enhance  -the 11ke11hood of 1qteraj m1grat10n in the
unsaturated eone. : : e |

‘The evidence gathered from past subsurface sp111 1nvest1gat1ons
supports the contention . that fEU1ds in the unsaturated zone migrate both
vertically and 1atera11y. Thus, the assumption that Teaked Tiquids m1grate'
only vertically is demonstrably false in the vast majorﬁtyrofrinstances; and
the requ%rementefor slant borings unnecessary.‘

- CUSA thererore recommends that thisﬁ subsegtﬁonL be ue1eted ‘frem
the proposed regu1ations as being both _beyqndh the.fBoérd‘s: statutory
authorization and as unnecessary. : ‘.' o |

| (2) 2644(e)(4) S o .
This subsection would require that qlregistered ciVij engineer or
-geologist or a cerfifieu engineering -geo1ogis£ competent . in 36115
.engiﬁeering, 1og'and‘descr1be»soi1s-removed frem.a boring. .Based. upon field

experience, CUSA be11eves that .such a requ1rement 1s unnecessary The

' 1dent1f1cat1on of 5011 sampTes 1s effect1ve1y be1ng performed in the field

by non-registered engineers, geo10g1sts, so1]u sc1ent1sts and other
professioha1s on e daily basis. . es a praCtigai matter,‘reg1stered-civi1
engineers, geoTogfsts or 'éert%fied engiheering geologists . are rarely
involved with such‘day-tofday field work. As preseﬁt]y Written, subsection
- 2644(e)(4) wou]d.exc1ude fromisuch field work'thOSe persons'whp are actively

invoTved and may be better qualified.

o8-



CUSA proposes the subsection prov1de that the 1ogg1ng of bor1ngs
and descr1pt1on of soils be undertaken under the supervision of reg1stered”
- or certified personnel. It proposes the -fq11ow1ng -changes to ,subsect1on
Caa(e)(4): o ‘ .
"A11 borings shall .be 1099ed'1n detail ahd the soils

described - according: to the Unified Soils Classification

System under the supervision of a registered civil engineer
or a registered geologist competent in soils engineerﬁng."

2645. . Vadose Zone-ﬁetection Monitoring

(1) 2645(b)

This subsection provides a series of exemptions. ‘from the

reguirement for vadose ~zone monitoring of USTS. CUSA” be11eves that -af

further exempt1on shou]d be granted: for . tanks that conta1n 1mm1sc1b1e, 1ow—

density (i.e., 1ess “than water) f1u1ds *

Vadose zone mon1tor?ng systems of whatever type are compleéx. and
are largely an unproven 1nd1cator-of:storage tank 1eakage. -In addition,
.vandese zone, ﬁonitering ‘1s ineffective .at. sha1]ow greundwater conditions
(i.e., less that 5 feet below the tank invert). Groundwater moniforfng in

| groundwater depths of‘1ess than 40 feet is a provenrand ;uccessruj aethod'of |
detecting euch;]eake,wﬁen the 1eaked‘f1uid is.ef;a Tow denSitj, such;gs
hydrocarbons. The_ﬂreseace of such fluids on'the graund water is reag%1y‘,
apparent by visual 1nspect1on of the’ samp]ed water. . .

Therefore, CUSA proposes the add1t1on oF subsect1on 2645(b)(5) to"'

)

read as f011ows ‘ - n y .“" i
. .o A | O, S
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"The: tank contains only f1udds which are'immisc1b1e in

water and which have a density less than water, and the

depth to ground water is less than 5 feet below the tank
1nvert.“

(2) - Section 2645(e)

As CUSA has noted above, the 1oca1 .agency is ‘the agency best
suited to determ1ne the proper 1ocat1on of mon1tor1ng systems because it is
Amost fam111ar with the part1cu1ar geo1og1ca1 and hydrogeological cond1t10ns
in its area. Therefore, ‘CUSA suggests that subsect1on.264§(e) be rewr1tten
~as follows: ) ' | | |

"SubSurface}systems shall be located.as required by the

local agency."

(3) 2645(f)(1)

.CUSA agrees that some provision should be made to demoustrate the

reliabiiity .of vapoo monitoring methods.  However, as-this!suosection is
current?y written, it. provides for testing on a, sife-by-site 'basis; eved
where identical tanks .containing the same or s1m11ar products and- emp1oy]ng
identical monitoring systems may be -in p]ace at numerous other 1ocat1ons.
CUSA proposes that this sect1on be rewr1tﬁeng=to. prov1de for='o single
_demonstration of a vapor monitoring system for mu1tip1e~tenk ineto11atﬁons
where a common product is stored and a similar backfill materiel i$ used.
' Therefoce, CUSA proposes the fd]]owing’;chahgesﬂ to ‘subsection
2645(F)(1): | S | ; |
"Yapor monitoring for underground Storage taoks'may be
used in accordance with the fo110w1ng cr1ter1a if the vapor |

character1st1cs of the stored product are suscept1b1e to-

“detection:~ ‘;, WL .. -
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:f'%?‘{~ "Before any method of vapor mon1tor1ng*1s approved for
= . "é- N
a spec1f1c s1te, or for mu1t1p1e S1tes (def1ned as_tanks

conta1n1nq s1m11ar types of product 51tuated in s1m11ar7,

tackf111 mater1a1) it shall be demonstrated by‘an actua1 onx

site demonstration, or in the caseﬁofvmu1tip1e sites, at a =

single Tocation chosen by the locat agencyAat random;AUSdng_th
an appropriate tracer SUbstancef-that yaportcouidiactua11y'
be detected by the 1nsta11ed system o
(4) 645(h) , )
This subsect1on requires the tank operator to conduct cont1nuous
’ vadose zone mon1tor1ng," if feas1b1e., Based upon the known operat1ona]
-h1story, the re11ab111ty of cont1nuous1y operating vadose mon1tor1ng systems
has not been estab11shed. Unt11 it can be shown that cont1nuous operat1on ‘.
is feasible, cont1nuous mon1tor1ng shou]d not be required. |
The requ1rement that mon1tor1ng, if not performed cont1nuous1y,'
should be performed‘ week]y, . is s1m11ar1y unnecessary - For examp]e,
operators of motor: vehicle fuel -tanks w111 be: requ1red “to' take daiTy
1nventory measurements that wou]d show® any major. 1oss of product well. before
vadose zZone mon1tor1ng wouid reveal it.' If the Joss of product is m1nor,
' vadose "monitoring shou1d be as effectwve in detect1ng a 1eak. l CUSA
therefore recommends that this sect1on be de]eted from the proposedh
regu]at1ons as unnecessary At the very 1east, serv1ce stat1ons and other

bus1nesses which must conduot daily 1nventory controT shoqu be exempt from‘

T
Coow

weekly mon1tor1ng requ1rements.

-~

Y
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_2646. Ground Water Leak Detect1on Mon1tor1ng

(1) 2646(c) .and @ o R .

- These subsect1ons w1]1 be d1scussed together because they present‘
~similar prob1ems._ As stated above, the enab]wng statute for these
regu]at1ons does not author1ze the Board to reqU1re both vadose and-
‘ groundwater.mon1tor1hg. Further, conduct1ng both vadose zooe ggQ.grodng-i
‘water _monitorfng is ‘Gnnecessany 'where xground water is near the grooho E
surface. In such situations, groundwaterAmonitor%ng ﬁiI]ljn.moét_cases be
the most effective end dependable method for‘ieak mohitoring becaose it is |
Simpler and has a'proven operationa1 record. Moreover, if the ground water’
is located near the base of the tank, vadose mon1t0r1ng would not reveal a
tank Jeak prior to groundwater impact. ' .

Qecause both existjng .sections jmproper1y end unnecessarily
provide .for both vaooSe and‘groundwater monitoring;.CUSA proposes.that'theyu“
be eTiminated from the regu1dtions. | |

(2) 2646{(e}(1) N N

As CUSA hes noted earlier, the enabling statdte provides that~the
Tocal agency is the'proper body to determine the 1ocetion and number of
_ honitoring we11sf We therefore stress again that th1s subsect1on shou1d be
modified to 'conform to the statute. However, there are a?so techn1ca1
problems with the subsection as written. - It appears to assume that for any
given ;tank Tocation, there is no information ava11ab1e 'concern1ng” the
direction and rate of groundwater movement or . its. depth. . tInj‘aCtQa1
practice, direct and ‘sopport1Ve evidenoe exiets to Showi the generat
direction, flow rate and depth of ground water etimaoy sites. In such

situtations, an egual distributﬁon of‘monitor-we11s around=the“entﬁre tank
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perimeter is unnecessary to effectiﬁe1y monitor the storage facf]ity “Fewer
wel]s; situated on the’ downgrad1ent s1de of ‘the storage fac111ty would .
provide effect1ve mon1tor1ng data. ‘ .

While a maximum radial d1stance between mon1tor we11s of 30 feet
"may be approprwate for certain substances, for hydrocarbone thrs 1nm1t is |
too conservative. Wnen free hydrocarbons come in'contact with ground paterl
the water 15 temporar11y depreseed by the hydrocarbons? Tne,extent'of the .
‘water table depresssion is contingent upon tne rate of loading, tne‘type of
product, and the permeability of the sediments. After this initial water
table depression, the product migrates laterally 1n-a17;directions until a -
point at which:the'weter.gradientﬂbegins to dominate the flow regime -of the
two fluids. Genere11y, for equa1 quantities of Tost producc, a slow rate of
1oad1ng will resu]t in a thin Jayer of product spread over a re?at1ve1y-
large area. Conversely, a: rapid rate-ofuhydrocarbon 1oad1ng results in a
thicker accumu]at1on of product with 1ess Tetera1 spread1ng | ‘

Daily 1nventory contro1 would detect the’ 1oss of product that‘
would be assoc1ated w1ch a rap1d rate‘of product 10adjng Tong before the?
1eakage -was d{scovered by the grounowater we11s. Therefore, ‘the only
7 s1tuat1on for concern s that where a slow rate of loss is occurring. Given
the wide - 1atera1 -spread1ng assoc1ated w1th hydrocarbons on the 'water
surface, a we1] spac1ng of 40 to 45 feet woqu prov1de a monitoring network

as effect1ve as the- proposed‘30 foot we11 spac1ng
't - -

Thus, CUSA suggests that the second sentence of subsection

2646(e)(1) be amended as follows: =, . T ' L



‘"Additional. borings shall ‘be;:insta11edg.at cToser '

regularhspacings if the straight line distance between wells.

exceeds 30 feet, or, if the tank centains hydrocarbons or is

subject to ‘daily inventory control, if the straight line

distance between wells exceeds 40 feet.” .

'(3)' 2646(e) (3) |

The requirement in tﬁje subsection_for‘four—inch diameter casinQS‘
is an unneceseary one. Grounduater monitor wells must Vbe 'of -sufficient
diameter to allow For the easy withdrawal of éﬁqundwater samples. GfOUnd
.water'samplers are commefcia11y aVai1ab1e in mauy sizes'ranging froﬁ 1ess
“than an -inch to over severai feet 1n‘diameter; ' i - . )

CUSA propesee that two-inch minimum inside—diaueterwcasing" ,bé :
required for grounduater' hdniﬁef wells. i'Both‘jtwo-inch and.- four~inch.v
-diameter wells uf11 detect -'the ueesenCe of tconﬁamjnanfs. | MoreoVer,’ the
four-inch - diameter well wﬁjﬂ,‘ in,:mahy‘ instaneee, ;be more difficult to
properly install. ‘A twouinch'diametér well cau.be:simp1y installed .and the |
proper placement of ‘a jrave1auack-fer each well can be”better aesured with
the use of twe~1nch'diameter casing. - Installing.four-inch and 1atgef7we11§
_wou]dfrequire excessfve?j ]arge diameter augers,iwith attendant 6peratioua1
prqb1ems; | - o

(4) 2646(e)(4)

This subsection, requ1r1ng a m1n1mum surface sea1 around a well

v L

cas1ng, recognizes that such sea?s are needed ¢0 reduce the potent1a1 of

. surface 1eakage a]ong well bore and the nat1ve mater1a1. However, when the

depth to ground water ]s very sha11ow (1ess than f1ve feet be1ow grade), the

surface sea1 1s 1ess cr1t1ca1 because other avenues for surface 1nf11trat1on

L}
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- are readily available. In such situations, e‘sdrfaqe'sea1 of et Teast the
thickness of ‘the 3urround1n§ pavement, or ‘if nohe extsts, 6 ihehes wﬁj1.
provide adequate protection from fsurtace ihfi]tratibn. Moreover, f thed
requirement fdr A- minimum surface-%seal is relaxed. in th1s manner, the
perforated 1nterva1 of the weli cas1ng may be extended above the a1r—water
. interface. With a properly designed mon1tor-we11 network, thewgrouhdweter
surface can then- be visually mpnitored for the presence of sdchtsubstahces

as free hydrocarbons.

‘Therefore, CUSA 'proposes the” following changes for ‘this

subsection: K
“A11 wells should be provided ‘with the minimum surface

seal necessary to prevent'infiTtratidn of sdrfece water. In

wells where the depth to qroundwater is greater than 5 feet,

the seel-sha11.extend-to a depth of at least 5 feet. MWhere:

the depth to groundwater 1s less than .5 feet, the surface

seai shall be at Jleast the thickness of the surround1ng

pavement or 6 1nches, whqchever is qreater.ﬂ

(5) 2646(e)(5) o

This subsection, .which wou]d- reqdire . pumps to - draw ,dpwn
.groundwater level 10 feet: below the base _o%i the .surface seal, s both .
unnecessary and potent1a11y counterproductﬂve. ,. - o

| 'Ifa as CUSA suggests in its comments to subsect1on 2646(e)(4)

the depth of the surface seal is ‘reduced ‘in cases where the depth to ground
water is less than f1ve feet, no in- s1tu pumps w111 be’ necessary 1f the
"perforated interval of the well cas1ng 1s extended to fpan the water tab1e

As exp1a1ned. -above, _reducing the surface "seal to the th1ckness of the

s . - et '
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surrounding pavement or to a .depth of & inches, and then ensuring that the
“perforated interval sbans the entire water taB]e,”can'ensure‘that{ﬁhe Water

in the well s representative of the entire water-bearing zone.

Requiring a bUmﬁ capable of drawing down the groundwater Tevel }OI-
feet beloﬁ the base of thefsurface'séa1 may not provide an accurate.samp1ing
-of the ground water.r At many 1ocations,' wells onTd be 'COmp1eted in ;a'

highly permeabie water;bearing zone. In such zanes, h1gh pumping rates will

be reqU1red to maintain the 10 foot drawdown be1ow the top of the perforated
interval. It is conce1vab1e that a drawdown of 10 feet 1n?the‘we11 may
porrespond to-only ﬁ few jnches of drawdown_in the native material.

Moreover, before any d1scharge of _ ground water by a pump

assoc1ated W1th a mon1tor well, perm1ts wou1d most - 11ke1y be requ1red by"
city, county, water district or sewer -treatment facility author1t1es. The:

t1me requ1red to seek and obtain these perm1ts could cause major delays in

identifying 1eakage from a storage tank. In fact, the perm1ts may not be
issued due to d1sputes over the water rights at the s1te.,

In Tight of these concerhs; CUSA beTieves that - this subsection
shouid be de?efed as unneéessary and Potéhtié]1Jacbunterpkbdpctive,to-the

goaT of early and effective Teak detection. :

‘(6) 646(9)(6) . B .

of monitor wells without any regard for the presence of a perennial perc‘hed
water table or a cdnfin{ng;aQUitaf&, Driiling a monitor well to a level of

at Teast ten feet below the tank;ihvert, and then ﬁefforatiﬁg the well along

its entire Tength, could provide a means for Teaked material to migrate '

through the well and into the ground water.

[3 : .
e

-
s
[P

As presently written, this subsection ca11s for the construction -
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. CUSA be]weves that in. cases where a- competent aqu1tard and 'a-=
perched water zone under]ay the site of the proposed monitor wells, the'we11
should .end at-the perched water and should not puncture the aqu1tard. As?au'
~ matter of common sense, ﬁf.the.tank'js Teaking, product will shaw up in the
perched'water before-it mﬁgrates to the ground water'be1owz Similarly, if a
competent aguitard underlays jtheﬁ'regional water- table, the well shouTd
extend on1§.-to that; level so as to not puncture the aquitard.. CuSA
therefore suggeetS“the following new-Tanpuage’forﬂeubsection 2646(e)(6):‘

"In  the absence {of any competent‘ aq;itard or perennia1

perched qround water Zone underneath the tank, the ‘ground

water monitor we11 sha11 extend to an e?evat1on that 15 at

least 10 feet below the tank 1nvert or to the ground water—

air 1nterface, whichever is the lessor (STC) In the event a

competent aguitard. .or perched ground water under]ays the

tank the ground water monitor weﬂ 'shall extend only to

_ that aguitard or~perenn1a] perched water-zone. .In no event

shauld the qround water mon1tor we11 puncture a competent

aQU1tard under1y1ng the reg1ona1 water table. ‘The' well

sha11 he perforated at the a1r-water 1nterface- of the

' 'm' Derched water or the ground water and at po1nts above and

be10w if necessary to account for- anx;ﬁseasona] or other

fluctuation of ground water Tevels."

(7) 2646(f)
The. requirement n -thie subsection for weekly monitoring of
ground water is unnecessary. _In general, groundwater flow rates are less

‘than 100 : feet per- year ‘through unconsolidated fine—to—mediumﬁgrained
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materials. Thus, on a monthly basis, the flow'rate is less than 10 feet.
Furthermore, many. substances, ﬁnc?udinggfree h&drocarbons,_move on the water
surface at a much s1owerrrate than the.under1y1ng ground;nater; |

fhus, taking ‘*the 100-feet- per~year flow rate as typ1ca1

substances in that water w1T1 have moved at most, only a few feet during a

one-month period. As preV1ous]y d1scussed free hydrocarbons w111 spread on
the water surface rad1a11y away from the source of ‘the 1eak Therefore, the

span of t1me 1n wh1ch the product w117 be. - c1ear1y v151b1e jn the ground
s N

water mon1tor we11 may be months or years. ~ Not rea] advantage 1is ga1ned byA

requiring weekly testing. In those cases where the substance in the tank

P

the character of the underlying strata, and the actua] groundwater f1ow rate'e_

justify more frequent sampling, it cou]d be requ1red‘by the 1oca1,agency..

Therefore, CUSA proposes - the following changes iin subsection

2646(f): ] g S
"Ground water sha1l':be monitored at 7Teast once per
month' from each weli. More freqUent monitoring may be -

‘required by the Tocal 'agency 'if 1t finds more frequent )

v monitoring is 3ust1f1ed hy the type of substance stored in.a

given tank, the character of the‘under1y1ng strata, and the

rate of groundwater flow beneath the tank. Sampling ‘and
- analysis, if applicable, shall be according:to Section 2648

of this artic]e." )

2747. - Assurance Ground Water Monitoring -
L (2) 2647(b)(2) |
This subsection. exempts tank owners _from .nmpiement1ng

,assurance igroundwater monttoring system 1f they can demonstrate that the

L} . - I
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highest groundwater 1eye1 expected during ‘the 1ife of the UST js.greater
‘than 200 feet €n Hepth. CUSA be1ievee that the ZOO—foot figure jS‘too’deep‘
to require the construction of groundwater We11s, beceuse‘we11s comp1eted-to
these excessive depths wou]d be 1neffect1ve “in rapidly detect1ng a 1eak and -
may 1n turn cause cross-contamination. . “

A Targe body of ev1dence suggests that the mon1t0r1ng -of ground
water at depths greater than 30 feet be1ow the tank invert is an 1neffect1ve
method for.ear1y Teak detection. At SUCh depths, ‘the Tlag- between 1n1t1a1
product eakage and'phe firsf appearanqes-of‘the product at the groundwater
menitoring point mey be montﬁs or years, depending on ;ﬁe character of the
under1ying;sedipent, the type of produCt stored'and fhe rate of 1eekage.
Moreover, stendard%driilﬁng praetices, such as_augering,-are iheffectiye”and
impractical at excessive depths. Acteal depth* 1imitatiens ape dependent-
upon_ the drill r1g used and the cohes1veness, degree of conso11dat1on, ‘and
grain size of under1y1ng sed1ments. Often, these 11m1t3ngrfactors are not
known until the dril] stem has been aban&oned _in place due to lack of :
sufficient torque and Tifting capacity from the dri1ﬂ-rig. The risk of\spch
drill stem loss ﬁncreaees drématica1]y'at increasing depthsf

Thus, if the fnteption of subsection 2647(5)(2) is-io.exempt tank
owners from‘instai]ing ihefféctivelproupdeater monitor wells, CUSA euggests
that the better approach wou1d be to exempt the construct1on of such wells

if the h1ghest groundwater 1eve1 possible is expected to be deeper than 30

R , T *

feet below the tank invert. ‘j:; T e r
(2) 647(f)(3) T
. " - Lot - L ". V.ot LT ' .
*. Th1s subsect1on wou]d exempt the dr1111ng .0f groundwater monitor

VoAb e

wells when phy51ca1 obstac]es prevent the pos1t1on1ng and operation of - -
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dritling equipment within 500 feet of 'a tank or tank cluster perimeter.

CUSA proposes that. in addition- to this limitation, -tank owners should be

exempted if they cannot driTl the wells on_their own property. As 'af
practical matter, adjoining property oﬁners are highly Un1ikeiy to allow the
vdtsrupt1ons attendant to the dr1111ng of wells and the regu1ar samp11ng of”

ground water. Therefore, CUSA proposes ther add1t1on .of the fo11ow1ng

. subsection 2647(b)(5):

"Proximity to  physical obstacles - prevents  the

positioning and operation of drilling equipment on ;the -

F

property of the tank .owner,"

" u(3) 2647(c)(1)

CUSA believes that this sobseotton, ‘which. 'manoates - the

installation. of .groundwater monitoring‘eystems.where?the groundwater depth

is between 5. feet below the tank invert and- 100 feet 'oe1ow :the Qround

sUrface,-shou]d.be'deleted“because it fails both to reflect’the dictates of

the - enabling statute for,these regulations and to-prijde for effective UsT
monitoring. | |

First, as explained earlier 'in these comments,fthel10ca1 agency,
and not the Board, 1s the body maodatedjby the Legiﬁ]ature'tg-determioe
which monitoring .system shall be useo'inaa given case. Health and Safety

-Code § 25284, llb) ~As noted abhove, groundwater mon1tor1ng 15 an a1ternat1ve

monitoring method only .and the enabling statute does not requ1re it for a]T

existing tanks.

Second, as also explained above, groundwater monitoring. at depths

6

greater than 30 feet below the. tank 1nverte’1s generai]y ‘not the most

b

effect1ve method for ear]y detect1on of product 1eakage. (See comment on

b e . Loes

~subsect1on.2647(b)(2) above ) P f* R .gii- 4
-‘_ ilr‘ft, ) .A N l'_-‘ ts ‘;AE_'.‘

ce : e - -
Tt - -40- i



. Thus, CUSA _suggests that this subsection ibel.de1eted»'fr0m the

[

proposed reguiations.’

(8) 2647(c)(2) - o

CUSA's comments on this subséction are similar Qto' thQSe with '

respect to subsection 2647(c)(l). Where the :htghestg‘anticipated: ground :

water is at a depth greater than 100 feet, ‘groundwater. mon%tor‘ well

p1acement is: genera11y ill-advised, - both because - of the difficu1ty of}

finsta]]atdon and the 3greater‘ potential Tag time. between ‘deakage and

discovery. CUSA -submits that this section is- neither reguired by the'

statute nor adv1sab1e on techn1ca1 grounds, -and 5hou1d therefore be de1eted

(5) 647(d)

‘This subsect1on appears to assume .that a determination of the -

depth to ground water in any g1ven area cannot be estab11shed save through
existing well data or. the dr1111ng of an exp]oratory boring. However,.a

trained profess1ona1 should be ahie to determ1ne‘w1th “the des1red accuracy

the expected depth to ground water based on the 1ocat1on and dens1ty of"

water wel]s 1n the area, the reg1ona1 geo]ogy and topography, and - the-

proxwmwty of ‘streams, Takes and vegetat1on cover.

If 1t is decided “that groundwater ‘wells are not a . des1red :
monitoring method.for groundwater depths greater than.30 feet below the tank'“

invert, the 1mportance of establishing whether ground water is at greater‘ ‘

depths is ummportant.x o

»

CUSA therefore suggests the fo1]ow1ng new subsect1on 2647(d)

“To estab1wsh accurate1y the depth of ground water

under an underground storage tank=fac111ty, Tocal aqenc1e5

shall require’ documentation of ‘the groundwater e1evat1on

1 3

* = 1
o
a1 ' ' ‘
N ,
o

. )
Vi Y TR N g



utilizing existing,we11s‘within 500 feet of.the;fac11{ty, or-

as _demonstrated by a certified professional. If .anr

exploratory boring is constructéd to determine ground ‘water

depths, it shall be constructed as follows:"

(6) 2647(d)(1)-

As present1y wr1tten, this subsect1on does hot adequate]y def1ne

what is a "1arge area" for’ the purpose of dr1111ng mu1t1p1e exp]oratory o

wells. A more accurate def1n1t1on would take ito’ account the area described

-on the :surface of the USTs. .CUSA cuggests the~fd11owihg changes in ‘this -
subsection: - | o o ‘

" "An - exp1crctcny itoring shall be _dct11edl in the

anticipated: Howngrﬁdient direction —froﬁ- the Uhdérgrcﬁnd

- storage ‘tank.  More than one exp]oratq%y bofﬁng- may - be

require&i where geohydrological conditions are complex or

where the surface area above the undergﬁound~storage tank at
& facility exceeds two acres.". - “Au SRx : ‘

(7) 2647(d)(5)

As CUSA has commented .above, *groundwater monﬁtOring is not a

Lo LI

feasible or des1rab1e ear1y TEak detect1on a]ternat1ve when’ the groundwater'

LI
'
N ~

depth exceeds{30 feet be1ow the tank 1nvert Thus,,th1s subsect1on, wh1ch

m

ca11s for exp]oratory borlngs to be; dr111ed to a m1n1mum -depth of 200 feet.

1B
if ground water is not encountered at that depth is unnecessary.  CUSA
récommends that th1s,§ubsect1on be amended as follows:

"The exploratory boring shall be drﬁT?ed'to'a depth of

30 feet below the tank invert- if ground watér is not

encountered at’ a .depth of Tess than 30 feet below the tank .

invert."

SO
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(8) " 2647(d)(6) (A)

As CUSA has d1scussed groundwater mon1tor1ng shou]d not be‘
requ1red where ‘the depth to ground water is greater than 30 feet below ‘the
tank Invert. In addition, as CUSA ‘has also prev1ous]y noted 2~ 1nch
diameter casing is suff1c1ent for monitor wells with, regard both to
effictency and ease of 1nsta11at1on. Thus, CUSA proposes that thtsr

subsection be modified to requ1re an exp1oratory bor1ng to be converted to a

groundwater monitor well 1f ground water is encountered w1th1n 30‘feet below

the tank invert, and to allow the use of 2-inch ID casing 'tor a well
conversion.—‘ . | |
" (9) 2647(d)(6)(B) | |

-Thio subsection, which establishes both the depth dnd - degree of -

perforation .ot exp]oratory ‘we]1s, does not current1y account for’ the
presence of competent aqu1tards underlying a tank As tUSA has commented
‘_prev1ou31y, p1ac1ng a we]1 through a competent aqu1tard -and perforat1ng theil
well through essentially its .entire length, cou1d result 1n 'the vertical
.communication of fluid between distﬁnct water—bearing zones. ‘Shallow
contamination could short c1rcu1t the detection system and contam1nate deeper'
-'water—beartng Zones. Thus, CUSA recommends that th1s subsect1on be
rewritten to prov1de for perforatton of the exp?oratory we]?lonly ‘from some

4

point above the airs water 1nterface (to a11ow for ‘seasonal groundwater;

- r' +
var1at10ns) to'a p01nt e1ther 10 feet-be]ow the h1stor1ca1 low groundwater
. ] ¥ it - . - [ 3. S .
1eve1 or to ‘the top of a competent aqU1tard RS ‘ "

(10) 2647(d)(6)(C) '

This subsection, calling for groundwater monitoring of a COnfined

aquifer, "is' unnecessary .and oounterproductive‘ with respect to wells for -

tl
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tanks containing h}drocdrbons.' In the .case of a"truiy confined aquifer,
hydrocarbone will bel detected .on the :herched'“zone ‘abdyee the =uppermqst
confinjng.aquitard. 'The'oVer1ying perched water zone ébove tﬁis aquitard‘or |
the vadose zone immediately adjacentito the tanks should be the area for
monitoring. ) _ 1; ) | .

Thus, éUSA_proposes that tﬁe-fo]]owing_sehtence'be added to this

section:

"This section does not~app1y*to monitering systehs inéta11ed
for tanks containing hydrocarbon produtts."

(1) -2647(d) (7)

As previously discussed, no exploratory horing should .be required -

at depths be]ow 30 feet beﬁowhthe~tank invert. Tﬁus, this‘suesectton should

be ameﬁ&ed'to require backfiliing and sealing of exp1or§teryfwe1ls if -the
.boring does not revea} ground water withtn a depth of éo feet below the tank
ﬁnvert; .

(12) 2647(e)

While .this .subsection recognizes ‘that"welﬂl‘samples \shoele
represent the ground‘ water being tested, it fai1s to provide en‘adequate
methodo1ogy_to‘attain thie end. For example, when sa1t water is present
groundwater pH spec1f1c conduct1V1ty or’ temperature may not stab111ze
during pre—cd]]ect1on pump1ng Therefore, it is reasonab]e to note posswb]e,;
variations in these chem1ca1 parameters dur1ng pump1ng

If the 1ntended purpose Of thiis sect1on is. te ensure thet

representat1ve groUndwater sampies are, used CUSA suggests that. the better
--!‘..

method wou?d be to fo]]ow the U. S Env1ronmenta1 Protect1on Agency's.

_ practice of pumptng from 4 to 10 we11 volumes before samplﬂng-1s.conducted.‘
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The procedures and methode of groundwater'samp11ng are extensively discussed

‘in Fenn, et al., (1977), Scalf, et al., (1982), and Geo Trams, Inc., (1983,
Draft).g/ We suggest the fo]iowing changes in this subsectionr
"we11s should be samp1ed semi- annua11y at a |n1n1mum.
More frequent sampling may be reqU1red by the 10ca1 agency.”
Samples shall be taken after sufficient- volumes -of water |

have been removed from the well pursuant.to the procedures

set forth in Procedures Manual for Groundwater Monitoring at

. SoTid Waste Disposal Facilities, DOCUMENT SW-611, pp. 20-21

(Environmental Protection Agency), 1977). - Samp?ingfequip—

ment shall not donate, capture, mask or alter the sample '

,constituents.ﬂ

2648. we11 Construct1on and Samp11nq Methods o

(1) 2648(a) e a

. - ¥ ¥ .
. wh11e CUSA agrees that samp11ng equ1pment and mater1a1s must not :

kS

»

affect: the results of the samp11ng, this subsectwon, -as presently worded,

cou1d proh?th =the use"-of excellent and perfectly acceptab]e mater1a1s.
Récéhf research indjcates that certain well tasﬁng meter1a1éx§uch‘as po?y? '

vinyl chloride’ ("PVC"), polyethylene (“ﬁﬁﬁ); ‘and: polypropyTene ("Pé)_

2/ Fenn, D., E. .Cocozza, S. Isbister, 0. Braids, B. Yare, and P. Roux,
11977, Procedures manual for groundwater monitoring at solid waste

-disposal facilities, EPA/530/SW-611, U. S. Env1ronmenta1d Protection

Agency, -Cincinnatis; _ _
Scalf, M.. R., S. F. McNabb, W. I. Dunlao, R. L. Cosby, and I.
Frybenber, 1981,  Manual of Ground-Water Quality .SampTing .Procedures,:
NWWA /EPA Ser1es Robert S. Kerr Environmental Research Lab., U.S.
Environmental Protect1on Agency, Ada, Ok. ' '

Geo. Trans, Inc., 1983, RCRA Permit. wr1ter s Manual Ground Water
Protection {Draft} -~ 40- CFR Part 264, Subpart F, U. S. Envirormental
Protection Agency Under Contract No. 68 01-6444. _ o,

s . -45-




and may emat or absorb very Tow 1eve]s of certa1n organ1c compounds and -
trace metals. These emitted or absorbed compounds wou1d not affect
groundwater samples to the po1nt of mask1ng poss1b1e grounduater
contamination. If hydrocarbons are present on the groundwater . surface, the
miniscule effects attrabutab1e to the. cas1ng mater1a?s wouid not ‘interfere
w1th-thekana1ys1s of .the ground water for the const1tuents stored in the
tanks. Therefore, this subsection shou?d'inc1udeva sentence a]fowindlthe
use"of‘ PVC, PE, and PP casing for monitor We11s, at'.hydrocarpon -storage
facilities. | |
(2)  2648(c) )
As present1y worded,‘this subsectiontwou1d‘ForCe unneoessary‘eduipment-
c]eanings. . For example, if drilling equipment is washed after its use at. .
one 1oeation'dnd]then the same equipment is used 15 minutes later "at another
STtE, it wou]d have to_be washed yet aga1n under the present word1ng of this
section. A simple requ1rement that the IEQU1pment be washed 1mmed1ate1y
nggrg aa bor1ng {é started wou]d encompass a11 s1tuat1ons ‘and wou1d‘
effect1ve1y prevent cross contam1nat1on between- bor1ngs at- .Storage

facitlities.

(3)  2648(q)

" This subsection 1s unnecessary to ensure proper groundwater mon1tor1ng‘
because the processes used in manufactur1ng or process1ng all mater1a1s .
e11m1nate or reduce to neg11g1b1e amounts any vo?at]Te compounds.. Thus,
CUSA suggests that;a sentence be added to th1s sect1on read1ng.

"This. section s not applicable to ‘weIis‘ for dtanks

containing hydrocarbons."
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Arttc?e.s
2650. Applicability -

In subsection (d), the’ word "immediate" is‘yague(and should be

deleted.

2651. Unauthorized Release Reguiring REcerding u

}n'subsection (a), a recerdab1e relgase s defined,.emong other
thinés; as an unauthorized ne1ease that is xcontajned 'by- the 'secondary
container. Accordingly, in.subsection (b), the.uords-"sha11 be cantained™
should be'deleted as redundant. Alse, in subsection (b), the,requirement to
provide infprmatton on the cost of .clean-up ‘ehou1d be deleted. ;This
informatiqn'is not nequired by the -statute and is irre1event.’75ubsectionr
(b)(3) should be deleted because this information 1s‘routinety eentfto.the
Department of Health Services,-asfis awcopy of the hazardous‘waste manifest
To require that this information also be prov1ded to the Board exceeds the
Board‘s author1ty, is unnecessary and only increases the a1ready substant1a1
‘paperwork requirements which are espec1a11y d1ff1cu1t for small bus1nesses.

2652~ Unauthor1zed Re1ease Requ1r1ng Immed1ate Report1ng

"~ The word "1mmed1ate" 1n the sect1on headlng is vague and shou1d.h
be deleted. : Subsect1onﬂ(a (1)(B) requ1res that ‘an unauthor1zed release -is

reportabie 1F- the hazard of fire or exp]os1on 15 1ncreased This

—— \

T }'

requ1rement exceeds the Board S author1ty under the statute to protect
groundwater guality end should be de]eteds‘ In subsect1on (b}, unauthorized
re]eases set Fbrth in'(a) must’ be tepohted-within 24 hours after the re1ease
has been ‘detected - or 'should have been detected." | This requﬁrement' is
mean1ng1ess because one cannot report an undetected re]ease. : A]so,l the.

, requ1rements to provide 1nformat1on.regard1ng the cost of c1ean—up method

1

%
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and 1ocat1on of disposal and to. provide copiesl of manifests should be.

deleted for the reasons stated in our comments on Section 2651.

] ' T Article 6

2661.  Repair Evatuation | | L

For purposes of clarity, SubSECtTOhS () (1) through {3) should be
deleted and subsect1on (c) should be changed to read:
"If interior Tining is the proposed repa1r method, _hg

suitable criteria described 1n-API,Recommended Practice 1641

myst be met.
This would conform -to the approach - taken in subsection '

2662(b). o | - o -

2663. Primary Container Monitoring

In subsect%on (a), reference is, made to the F1ammabTe and
Combustible L1qu1ds Code adopted by ‘the National F1re Protection Assoc1at1on'
specifically NFPA 30-1981.° Th1s code was reratified. in 1984 as NFPA 30 A _

We suggest that subsect1on (a) be rev1sed to reference NEPA 30-A. The same»

comment also app11es to subsection’ (b) ' y ‘l',

ro e U ot o Artigle T sy o )
-z B s

2670. App11cab111ty i

Inrsubsoct1on,(é), fho,word "waste" 1in the first line shou]d be
substituted with the woads "Haiardous materia]s.” Thﬁs-appoars to have been
an. error.  With regard to' subsection (f), we suggest. de1et1ng the
requirement that 45 days prior to ‘the cessat1on of storage of hazardous
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i3

materials a proposal be submitted deecribing how. the owner intende‘to comply
with the closure reqdirehents. It is not neqessany to provide notice:.this
far in advance. We .suggest not speeifying a set time. However,. if a set

time is to be reguired, it should be set by the ]oqe1]agency.

2671, Temporary Closure
In subsect1on (b)(4), For safety purposes, .we: suggest .adding the

following Wanguage:

(4) Except for reduired venting, a1]‘ fi11 and"access

1ocat1ons and p1p1ng sha11 be sea?ed ut11121ng ]ocked

-

“caps -or concrete p1ugs. T v

2672. Permanent C]osure Requ1rements

. . o
LS

. The: \hazardous waste requ1rements 1n »subsect1on (b) -fdr the:

3

_d1spos1t1on of underground storage. tanks and thelr contents -are beyond the"
Board's statutory author1ty and will be covered by- the regu1at1onswof the
Department of HeaTth.Services. We suggest de]et1ng subsect1ons (b)(l), (3), d
(4} and (5) and amend1ng subsection (b) as fo]lows: |
"Removall of underground storege tanks shall cbmﬁ]& fw{th
Health  and Safety Code sections, ' 1n61dde"'5ection
25245-25249, .and the hazardous waste regulations found at

b

7 al. Admin. Code __ ." 7
(The citations ro the California Adm%nistratihe Code_snoujdube‘1eft blank
unf11 the hazardous~waete management reéu]ations*prepoeedrey theFDebartment.
of Health Services are adopted.) '

Subsect1on (c) is also covered by the hazardous waste regu1at1ons

present]y be1ng cons1dered by the Department of Health Serv1ces for storaQE~

tank closure. Therefore,.subsect1ons (c)(1) and (2) shoqu be deleted. -
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- With regard to -subsection -(d), ongoing Teak.detection monitoring

should riot be needed if the tank has been properly cleaned.. Therefore, we'J

suggest that the word "ongoing".be deleted. : o

T . Article 8 -

2681. Categorical Variance

(1) 268L(b)(6) . . A

This subsection requires a flat féejoﬁ $26,000 to accommpany eny;

application for a categorical variances CUSA understands that an

app11cat1on fee is genera]]y set to cover adm1n1strat1ve expenses assoc1ated

with processing an app11catlon. - However in some cases a categor1ca]

variance application may not incur the fu]1 $26 000 process1ng costs. 'we.

suggest that the Board require a cash depos1t of $26 000 and, 1f proce551ng_’

costs -turn out*to be ‘less than- $26 000 ,thatid1ffenencencan be refunded to

!1 s - IR ST
“_1“1‘- ' Lot . o i v o i - -
the app11cant. . A S ST S c
! e ot ' .

' The same comment applies to the fee for a s1te spec1f1c ‘variance -

application in subsect1on 2682(e)(6), and the 1oca1 agency app11catlon for

i

additicnal standards in subsection 2691(&)(4)

2682,  Site Specific Variance . ‘

(1) . 2682(q) -

The second to last sentence in this subsect1on appears to contaln_

a typoﬁraph1ca1 error. The sect1on covers s1te~spec1f1c variances yet the

language in -the subsection refers to "a descr1pt1on of the proposed

categorical varionce.“ Th1s shou]d he- "a descr1pt1on of the proposed site- ‘

specific variance.”

S
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- ' S - Art1c]e 10
2711. Permit Apo11cat1on and Informat1on

(1) - 711§b)

This subsect1on enumerates the 1nformat1on wh1ch is requ1red in &

permit application..  Much of this 1nformat1on will have a]ready been'
subm1tted by the owner. or operator of the UST -on “the hazardous substance
storage statement required by California Water Code § 13173. For exampJe,
items (1)-(6) and (9)-(11) in proposed‘subsection 2711(b) can bo found in
the .statemant; CUSA "suggests that fon«'those persons who have already

submitted a hazahdous‘ substance storago statement ;the‘ informatéon in
subsections 2711(b)(7)-(8) is all that should be required.
2712, _ Permit Conditions |

(1) 2712(f)

This subsection~estab1ish€s a provisjonal -permit-for those USTs

which do "not- comp]ete]y conform w1th Art1c1es 3 or, 4 .of this subd1v1s1on.”-.-f

L |a
However, these prov1s1ona1 perm1ts are to be 1ssued for no ionger than three

months w1thout the poss1b111ty for extens1on or ,renewaT ' It 1is s1mp1y

unreaﬂ1st1c to assume that efforts to* br1ng nonconform1ng tanks up to the

standards in the regu]at1ons will, in all cases, take no more than three

\months. It is also unrea11st1c to assume that 1oca1 agencies will have the
'resouroes to inspect each nonconforming tank within 15 days of - the,

expiration of the provisional permit. We ask'that the Board allow the-]ocal

agency the discretion to extend the prov1s1ona1 perm1t every three months
for up to one -year. ‘The one year Timit will assure that prov1s1ona1 permits
afe not used as operat1ng‘perm1ts and the periodic renewa1 w111 give the

Tocal agency the ability to retire a permit if‘the_OWnEr on.operator takes

' no action to bring the tank into conformance with thé‘regUTations.“
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ATTACHMENT #

CHEVRON U.S5.A. PROPOSED UNDERGROUND
STORAGE TANK MONITORING PLAN - INSTALLATION COSTS



UNDERGROUND PETROLEUM STORAGE TANK
PROPOSED ALTERNATE GROUNDWATER -
MONITORING PLAN

Introduction |, -

Any successful Teak detect1on mon1tor1ng system must cons1der within +its
design certain fundamental properties of “the hazardous material being
investigated. Some of the physical properties of the stored materials -
include: viscosity, volatility, solubility, and density. ~As water is’

the medium which the .proposed regulations 'are dintended .to- protect,
comparisons of the physical properties of -the hazardous material should

be made with respect to water. In the particular instance of petroleum.

. products; ‘a general. comparison ~with water reveals. that petroleum

products display a simiTar viscosity, higher volatility., Tow solubility,’

and immiscible. These  physical properties reveal certain unique
characteristics of petroleum products that are essential for
understanding and establishing the best method for detecting Tleaks.
PetroTeum products with a viscosity similar to water impljes -that both
substances migrate in the unsaturated zone at equivalent rates, with all
other factors remaining constant. Petroleum products possess.'a. high
volatility, thereby they will readily vaporize (voTat111ze) Petroleum

products with a density Tess than water will be positively buoyant

(i.e., float).  Pétroleum products are immiscihle and of low solubitity.
" Therefore, 1little mixing and dissolving will be evident in water. When
one considers these physical propert1es of petroleum products along with
the geologic complexity witnessed in nature, an efficient monitoring

program can be established which will protect the ground water from -

contam1nat1on

It must be understood that most of the proposed methodo1og1es are widely
and successfully being used to.detéct. the presence of subsurface
contamination. HoweVér, much &f the ‘substantiative evidence is of the
form of case -histories and experience. As such, there -is.a wide range
of op1n1ons concerning. the effect1veness of any one monitoring -item.

Thus?} xhe, monitoring pTan must be considered ‘en ‘masse, each element:

.contr1but1ng to the ovérall: goal of ear1y detection -of : “a non-permitted

discharge " of - a hazardous: material and prevention ‘of groundwater -

contamination. .

Background Information

The purpose of the monitoring program is to detect as early as. possible’
any Jleakage from an underground hazardous material .storage- facility

should one occur. To accomplish ‘this, site-specific menitoring -devices
are to be instailed adjacent to the storage facility and are to monitor
the - first water-bearing zone and/or the 1immediate unsaturated zone

beneath the storage facility, depending upon the depth of the water

table beneath the facility.

In order to provide adequate coverage, monitoring reguirements may vary ' .
from one storage facility to another based upon . the depth of



groundwater, the size of the facility, as well as-.the character and
properties of ' the materials stored. At service stations, monitoring
devices will be necessary for both the gasoline storage tanks and the
waste oil tank.* The specific installation and monitoring: requirements
for .gasoline storage tanks and waste. 011 tanks will be 1dent1ca1, except
.as noted. _ . s ’

The dinstallation and performance of the menitoring :system, require
professional Judgment and. important . field decisions. : Therefore,; a
qualified professional should assume the technical respons1b111ty for
performance,  For this purpose, the overall technical. respons1b111ty-
should be .assumed by a State Certified Eng1neer1ng Geo1og1st or a State -
Registered Civil Engineer. ]

Monitoring Program

* “The specific monitoring technique or combination of techn1qUes required
at an underground petroleum storage tank facility -will-be based on the -
relative depth ‘to the groundwater from the base of the storage tanks.
At most service stations; the bottom of the retail petroleum .storage
tanks is 10 to 12 feet below grade, while the base of the waste oil.
tanks will be several feet less. i The spec1f1ed mon1tor1ng technique(s)
for the underground tanks w1]1 be'presented in three (3) 'separate cases: -

(1) Ground water encoiintered at Tess that 5 feet below the tank bottom, _'

(2) -Ground water encountered between .5 feet and- 30 feet ‘below the tank
‘bottom, and: (3) Ground water encountered at greater than 30 feet beTow
the base of ‘the tanks. 7 SR

- . ) -

" A..‘,r a,' : ; : e : - - :

.Case 1: (Ground water Tess than five feet be1ow base of- tank)

If ground water is encountered Tess than five feet be1ow the bottom of
tanks one groundwater monitor, well. per tank shall be. instalied on' the
downgradient side based on professional judgment. In the -case when
mui1tiple storage tanks -are placed side by side, the monitor welis shall
be distributed along the perimeter of the tank cluster at approx1mate?y
-equal- spacing. .

H

Case 2: (Ground water between, 5 to‘ao_feet be1ow-tank bottom)

If ground water is encountered at Tess .than 30 feet but greater than 5
feet below the base -of the tanks, a combination of vadose (unsaturated)
zone and groundwater monitoring shall. be used. . Two (2) 'groundwater
. monitor wells shall be placed on the estimated. down -groundwater gradient -
side of the storage tank cluster, as based upon professional judgment, -
or at opposite ends of the tank cluster. In addition to the groundwater
monitoring, two (2) vadose monitoring devices shall be installed. This
monitoring device shall be Jocated within ten.feet of the storage tank.
The monitoring requ1rements for -a single underground’-tank shall differ
from a cluster of tanks 4in that only one (1) groundwater and one (1)
vadose monitor device shall be installed  on the- estimatéd down
groundwater gradient side of the tank, as bhased -onh. professional
‘judgment. ' .. B ‘
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Case 3: (Ground water at greater than 30 feet below tank bottom)

If a boring- is extended to a depth of 30 feet below the bottom of the

tank and no ground water 1is encountered, two vadose zone monitor devices.

will be used for each tank cluster. The vadose monitor dev1ces will be
Tocated as close as feasible to the tank cluster and on oppos1te ends of
the tanks. . i . |

The monitoring requ1rements for a S1ng1e underground tank shall differ
from a cluster of tanks in that only one {1) vadose mon1tor device sha11
be 1nsta11ed adjacent to the ]owest point of the tank.

- Installation Procedures

At those sites where the precise‘deoth to'ground.water'is‘not known; the
procedure is to drill a hole in the natural formation within ten feet of
the storage tank down to ground water or to a maximum depth of 30 feet

‘

below the base of the tank(s}).. The hole is to be placed on the -

. estimated down groundwater gradient side of the''storage facility, .as

based upon professional Jjudgment. A1l borings are. to be carefully
logged and soil samples collected. Soil samples are to be .obtained;

starting at the bottom of .the tank and every five feet. to the water
table. .

ATl soil ‘-samples are to be described " using the :Unified Soil
Classification .system. _Visual, olfactory, and/or tactile eV1dence of
so11 contamination-are to be recorded on the 1og descr1pt1on.‘

If the bor1ng fails to encounter ground water w1th1n 30 feet from- the
base of the tanks, the .excess hole will be backf111ed ‘with concrete to
five feet beneath the tank bottom. A vadose mon1tor1ng device will then
be completed in the remainder of the borehole: ~ The sampiing- ports of
the vadose monitor device shall ‘be completed in unsaturated materials

* within five feet,beneath the tank bottom or at the base of the backf1]1

- materials.

When groundwater is. encountered, 'the dr111ed hole will be .extended -into

the uppermost water-bearing: zone an amount sufficient to allow for,
* seasonal groundwater “fluctuation. " A .boring completion depth of .20 feet -

below the groundwater surface will be sufficient at .most .sites. .Care

should be taken during drilling so as_not to breach a competent clay =

layer or aquitard. A competent aquitard shall be regarded as a Tow-
permeability continuous layer of material with sufficient th]ckness to
read11y prevent the rap]d vertical ‘migration of f1u1ds '

If groundwater.we11s—are installed. to monitor motor fue] storagéftanks- .

and/or waste oil tanks, the critical. interval to monitor 1is ‘the air-
water interface. If groundwater Jevels fluctuate seasonally or.on a
long term basis, the screened interval of the monitor well must be
necessarily larger to accommodate -these variations.. For the purposes of
this monitor program, the screened -interval shall extend ‘ten feet above
and 20 feet below -the -static *fluid Tevel unless Tocal conditions .or

minimum annular seal dictate a change.- At facilities that require

o
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vadose- monitor dev1ces, the perforated interval of cas1ng shaT] be five
feet in length .and completed within five feet beneath the tank bottom or
‘at the base of the tank backfill material.

Monitoring Requirements '

Once the monitoring systems are installed at each site, periodic vadose
and/or groundwater sampling will be necessary. Groundwater sampTing.
shall be performed on a monthly ba51s, starting upon’ completion of the
installation. Groundwater sampling is to -be accomplished by using a
clear (transparent) plastic ball-valve bailer. The water sample may
then be inspected for ‘the presence of odor and the observance of.product
on the water. Vadose sampling shall be performed on a monthly basfis.
Several vadose sampling methods shall be allowed.: These methods include .
soil pore fiuid sampling and vapor sampling.. - The specific vadose
-samp11ng technology must be capab1e of detecting. the material- contained
in the storage tanks. .



LIST OF CHARGES

Equipment

Truck-mounted Hollow Stem Auger
with Operator and Helper Gt e e e s s e o s « $100.00 to $150.00/hr

Pumping Truck and Equipment . . . . . . .. e e e e e $600.00/day

Personnel Rates

Registered Professional s e 4 e e e s s e« . .« . $60,00 to $100.00/hr

Engineer/Geologist e et e e e s e b e e e e e . $40.00 to $60.00/hr
Technician or Aide e s 4 e 4 s e e s s e e s e e ae e $30.00/hr
Materials

Slotted Casing (4-inch PVC) e b s s s e s e e s s s . . . $6.50/ft
Slotted Casing (2-inch PVC) . . v v v v v v . . e e e e $4.50/Ft

Solid Casing (4-inch PVC) e e s s e e e e e e e s e . . $5.00/FT
Solid Casing (2-inch PVC) . . . .. e e ... . $4.00/F
Annular Material (sand, grout, etc.) . . . .« . . .+ .« . . . $1.50/FL
Well Covers s s = e s oa e .-; « v+ a e . . . $50.00 to $150.00/ea
COMENE . = @ e ece @ vt ot e e et e e e e e e e e e e e $125.00/yd3

Material Testing - - -

Soil Analyses (EPA Method 602) . . . . . . . . . $50.00 to $150.00/sample

Vapor Analyses . . . . . e s e e s e e s e s e e e s $100.00/sample
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CASE 1

GROUND WATER LESS THAN 5 FEET BELOW THE TANK BOTTOM

e

| I %

2" MONITORING
WELLS
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GROUND WATER MONITORING SHALL BE INSTALLED WHEREVER
BROUND WATER IS LESS THAN 5° BELOW THE TANK BOTTOM.

ONE WELL PER TANK ON THE DOWNGRADIENT SIDE.

WELLS TO BE MONITORED MONTHLY.

COST: 6,300 - $39,800
PER SERVICE STATION
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. ‘UNDERGROUND PETROLEUM STORAGE -TANK - L
_ PROPOSED ALTERNATE MONITORING PLAN'—.INSTAL[ATION’COSTS
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CASE I (Ground Nater*1ess than ‘5 feet be]ow tank anvert)

- . “2(
ReqU1rements - . ‘ )
o Four groundwater monitor wells.
o Three vadose monitor wells. " ' ‘A:f;
Itemized Costs: : .
Drilling ' - 20 hours¥ © $2;000 to $3,000°
‘Casing (2-inch PVC). - ' 145 feet . $635
Annular Material - .7 145 feet . - . 220
Well Covers _— C 7 wells : "$350 to $1;050
Registered Professional . ' 4 hours " $240 to $600 '
GeoTogist/Engineer . 32 hours . $1,280 to $1,920
Technician - " 12 hours o $360
Well Development -+ - - . olday . - 7 . $600
Waste Removal . D 6 bbls. n $180
Mobilization/Demobilization . 4to8 hours ' -$4001t0_$1,200
. Total Costs** = - $6,300 to, $9,800

P

'*  Assumes No Difficulties During Dr1111ng
%% No Mon1tor1ng Equipment ‘Included.
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CASE 11

GROUND WATER S FEET TO 30 FEET BELOW THE TANK BOTTOM

1

B R R IR
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4

 VADOSE WELL
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&8 BETWEEN 27 MONITORING
) I AND WELLS
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2 BROUND WATER WELLS AND 2 VADOSE WELLS PER TANK CLUSTER.
1 BROUND WATER AND 1 VADOSE PER WASTE OIL TANK.

WELLS TO BE MONITORED MONTHLY.

COST: #7,100 —- $10.800
PER SERVICE STATION
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' UNDERGROUND PETROLEUM STORAGE TANK

. PROPOSED ALTERNATE MONITORING PLAN - INSTALLATION COSTS

CASE II (Ground Water 5 feet to 30 feet below tank invert) . .

Requirements: : _
o Three groundwater monitor wells.
o Three vadose monitor wells.  °

Itemized Cosfs: |
Drilling - " 24 hours*

Casing (2-inch PVC) - . . 195 feet
. Annular Materials = o ' 195 feet
Well Covers’ | ; S 6 wells -
Registered Professiondl E -4 hours
Geologist/Engineer S 36 hours
* Technician . S 12 hours -
Wel1 Deveiobment’ ' v ) 1 day - L
Waste Removal : T . - 8 bbls. &
Mobilization/Demobilization | - .4-to 8 hours o
e, 4" -Total Costgt
b ; _ ;'u ‘-—. .itiz.i 2e-?f *

* Assumes No Difficulties During Drilling

- ** No Monitoring Equipment Included.

"$2,400, to"$3,600
.- '$850
$290
$300 to $900
$240 to $600
' $1,440 to $2,160
" $360 ’
$600
$250 -
. $400-to $1,200

$7,100 to-$10,800



GOQOSE (GOSE08) TWL 10/18/84

M n ey e e R w e ate e e ——

CASE 111

GROUND WATER GREATER THAN 30 FEET '
BELOW THE TANK BOTTOM

R

R R IR

TANK
(TYP)

2" MONITORING
WELLS

157

]
1
1
1
1
i
1
H
1!
I

GREATER THAN 307

=

EXPLORATORY BORINGS SHALL BE DRILLED TO DETERMINE
GROUND WATER DEPTH.

2 VADOSE WELLS PER TANK CLUSTER.
1 VADOSE WELL PER WASTE OIL TANK,.

WELLS TO BE MONITORED MONTHLY.

COST: #4.,.20Q - #8.,800
PER SERVICE STATION




UNDERGROUND PETROLEUM STORAGE TANK -
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PROPDSED ALTERNATE MDNITORING PLAN - INSTALLATION COSTS -

CASE III (Ground Water greater than 30 feet be1ow the tank 1nve[_)

Requirements:

0 Three vadose wmonitor wells.

o Three exploratory borings.

" Itemized Costs:

Drilling

Casing (2-inch PVC)

Annular Materials

Well Covers
. Registered Professional

Geologist/Engineer '

. Technician
Waste Removal

Mobilization/Demobilization

16 hours* :

. 45 feet
120 feet -
.3 wells
4 "hours
24 hours

§E12‘hburs
5 bbls..

" 4.to 8 hours

Total Coéts**:r'

._ *  Assumes No D1ff1cu1t1es During Drﬂhng -

** No Monitoring Equipment Included.

o

[

$1,600 to $2,400 _

$190
$180

. "$150 to $450

$240 to $4oo"
$960 to $1, 440
$360
$160
$400 to $1, 200

. $4,200 to $6,800

r
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Chevran USA. Inc.

575 Market Strest, San Francisco, California:
Mail Address: P.0, Bax 7008, San Francisco, CA 941207068
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Proposed Regulations to Implement
A.B. 1362 - Underground Storage Tanks

State Water Resources Control Board . _ .. .

901 P Street
Sacramento, CA 95

L]
Dear Mr. Noteware:|

On October 2%, 198/
discuss the propose
opportunity to share
of the information c
our interpretation o
each board member.:

As was discussed di
proposed regulation
regulations in Artlcl
following areas:

1

()  Local age.
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“hell met with you to

.+ We appreciate the

~&d a complete package
4 additional detalls on

eS /. Jt)ﬁf’a(//? ta s;rmlar package to
@ LA, Zégzér

15 of Article & of the

eheve that proposed
its of A.B. 1362 in the

i rees agy —aeT1ETIVESS

(i)  The availability of monitoring altérnatives described in the statute;

(iii) Local agency discretion regarding implémentation of the groundwater

monitoring alternative;

(iv) The necessity of the specific approach propesed in the regulations to
achieve the objectives of the statute.

(v} The justification, for a separate monitoring aitematwe for motor

vehicle fuel tanks.

Attachment | addresses these five issues in greater detail.

Attachment 2 is provided as-a summary of the proposed regulations and estimated

installation costs per service station.

Some of the technical problems within

Article # which were discussed during our meeting include the number and depth

of slant borings, groundwater monitar wells,

and vadose monitor wells. Rather.

than include a detailed discussion of our technical concerns regarding Article &, we



Mr. Doug Noteware | -2~ " October 18, 1984

plan to submit our complete set of comments on the proposed regulations at the
public hearing.

To provide you with a complete package, Attachment 3 is a proposed monitoring
alterative if this alternative monitoring is required by the local agency. The cost
breakdowns for these alternative proposals were not included in our previous
handouts.

In light of the arguments made in Attachment 3 regarding the unique physical
properties of petroleum products, we believe Article 4 should be reorganized to
address motor vehicle fuel tanks and non-motor vehicle fuel tanks separately. This
would be consistent with the format of Article 3 and the intent of the statute.

Again, we appreciate the opportunity to share our concerns with you, and will be
pleased to work with you and your staff to finalize this regulation.

Nl

Ken:h D. Blattman

KDB:afkK3
Attachments

cc: Mr. Michael Kah!



ATTACHMENT 1 |

DISCUSSION OF A.B. 1362 STATUTORY REQUIREMENTS
WITH REGARD TO PROPOSED REGULATIONS



SUMMARY OF LEGAL CONCERNS
REGARDING PROPOSED ARTICLE 4

Introduction

The regulations proposed in Article 4 for the monitoring of existing
underground hazardous substance storage tanks raise several legal
concerns. The following are the issues of principal concern:

1)  The lack of local agency discretion to select momitoring alterna-
tives.

2) The failure to allc;w use of the monitoring alternatives described in
the statute.

'3} The lack of local agency discretion regarding implementation of the
groundwater momtormg alternative.

4) The lack of substantial evidence demonstrating the necesmty of the
specific approach taken in Axrticle 4 to achieve the aims of the
statute.

These issues are discussed in more detail below. In addition, a final

comment briefly discusses the justitication for including a separate

monitoring alternative specifically for motor wvehicle fuel tanks.

Discussion

1) Local agency discretion to select monitoring alternatives

The regulations ‘proposed in Article 4 for monitoring existing
underground tanks are inconsistent with the statute because they
do not allow local’ agencies the discretion required by the statute
to choose between monitoring alternatives. By thus limiting local
agency discretion, the State Water Resources Control Board
("SWRCB") would' exceed its own authority to provide monitoring
alternatives under the statute.

]
a)  Statutory provisions

The statutory provisions for existing underground storage tanks
appear in Heéalth and Safety Code sectiom 25284.]1. Subdivision (a)
of that section requires facilities with such tanks to bhe outfitted
with a monitoring :system c:apab]e of detecting unauthorized releases
.of hazardous substances stored in the facﬂlty. For this purpose,
subdivision (b) reqmres that a means of wvisual inspection be pro-
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vided wherever practical, Subdivision (b} also provides, however,

that:

"Alternative methods "of monitoring the tank on a
monthly, or more frequently basis, may be required
by the local agenc consistent with the regulations.
of TSWRCE]J. The - alternative monitoring methods
include, Bbut are mnot limited to, [three methods
described in the statute]" (emphasis added).

b) Proposed regulations

The regulations proposed in Article 4 to implement these statutory
provisions set forth requirements for several different types of
monitoring. However, with some exception for tanks that can be
visually inspected, the different types of monitoring are provided,

not as alternatives, but as components of a single, complex moni-

toring system., The local agency generally must require use of
this complex system whenever full visual inspection cannot be
provided. Thus the regulations do not provide local agencies with.
any real alternatives, much less with discretion to select between
such alternatives. The local agencies also are not provided any
discretion to develop their own monitoring alternatives.

c)  Discussion
This failure to allow local argencies discretion to determine which of

several alternatives is appropriate for any given tank is incon-
sistent with the statute. One infers from the statements in sub-

‘division (b) of Health and Safety Code section 25284.1 quoted

above that the Legislature intended SWRCB to adopt regulations
that either provide monitoring alternatives or that allow local
agencies to define monitoring alternatives. Indeed, it appears that
at least the three alternatives described in. the' statute must be
available to local agencies. One also infers that the Legislature
intended the regulations fo allow local agencies the discretion to
select the alternatives to be applied in any particular case.
Otherwise, no purpose is served by the statement in subdivi-
sion (b) of section 25284.1 that monitoring alternatives may be
required by local agencies. By denying local agencies the dis-
cretion mandated in the statute, SWRCB would also exceed its own
statutory' authority ‘

Avallablhty of alternatives described in the statute

The proposed system is also inconsistent with the statute in that it
does not allow use of any one of the spec1f1c alternatives required
by the.statute. The alternatives described in the statute are:

(i) Pressure, vacuwm or hydrostatic testing;
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(ii} Groundwater monitoring well{s) combined with soil analy-
sis upon well installation and, when appropriate, wvapor
analysis; and

(iii) Inventory control plus tank testing for motor vehicle fuel
tanks,

As mentioned above, the language of the statute appears to
require that at least these three altermatives be available to local
agencies.

In contrast, the ‘regulations require as a single system, visual
inspection, soil testing, tank testing, inventory control, vadose
zone monitoring and groundwater detection and assurance monitor-
ing. Thus the regulatory system requires a combination of ele-
ments from all three of the statutory alternatives plus the
additional elements of vadose zone monitoring and slant boring.
Furthermore, the regulations do not provide any alternative
specifically for motor vehicle fuel tanks. '

Local agency discretion regarding implementation of groundwater
monitoring alternative

The statute also provides local agencies discretion in implementing
the groundwater monitoring alternative. Article 4 is inconsistent

with the statute in that Article 4 does not afford local agencies

this discretion.

a) Statutory provision

The statute describes the groundwater monitoring alternative as
tollows: '

"A groundwater monitoring well or wells which are
down gradient and adjacent to the underground stor—
age tank, vapor analysis within a well where appro-
priate, and analysis of soil borings at the time of
initial installation of the well, [SWRCB] shall develop
regulations specifying monitoring alternatives. The
local agency * ¥ * shall approve the location and
number of wells, the depth of wells and the sampling
frequency, pursuant to these regulations” (Health &
Saf.Code, § 25284.1(b}(2); emphasis added}.

i
bh) Discussion

The quoted language clearly directs SWRCB to adopt monitoring
alternatives, rather than a single monitoring method. Further, the
last sentence of the quoted provision indicates that the Legislature
intended the local agencies to have discretion to determine the
appropriate number, depth and location of wells and the appropri-
ate sampling  frequency for any given tank. The proposed regula-
tions, however, essentially specify the configuration of wells and

”

WS
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the minimum monitoring frequency that the local agency must
require for any given tank, In addition to being inconsistent with
the statute, this system would actually prevent local agencies from
taking into consideration the site-specific factors that are relevant
to determining the elements of the groundwater monitoring system
actually needed to detect unauthorized releases. For example,
local agencies could not consider factors such as the nature of the
substance in the tank, the nature of the soil layers beneath the
tank, the direction and rate of groundwater flow and the other
types of monitoring to be performed. Thus, in many cases, the

proposed regulations would force local agencies to require a

groundwater monitoring system that is not necessary to achieve the
aims of the statute.

One can also argue that the regulations are inconsistent with the
statutory groundwater monitoring alternmative in another aspect.
The statute calls for analysis of the soil removed from the ground-
water well or wells upon initial installation. The regulations,
however, require the drilling of separate, slant-drﬂled wells to
perform soil analysis.

Necessity of the specific measures proposed-

To be wvalid, a regulation must be reasonably necessary to effectu-
ate the purposes of the statute (Gov.Code, § 11342.2). In addi-
tion, the Office of Administrative Law is specifically required to
review the regulations against a standard of ‘necessity"
(Gov.Code, § 11349.1). This standard defines "necessity" to mean
that "the rulemaking proceeding demonsirates’ by substantial evi-
dence the need for the regulation" (Gov.Code, § 11349(2)).

Health and Safety Code section 25284.1 clearly indicates that the
purpose of monitoring existing underground storage tanks is to
detect current or future unauthorized releases of any hazardous
substances stored in such tanks. That section also provides sev-
eral specific alternatives presumably intended to achieve this aim.
In 2 number of areas, technical analysis indicates that the specific
measures required by the repulations are not necessary either to
detect unauthorized releases or to implement the specific alterna-—
tives provided for this purpose. Moreover, the BStatement of
Reasons generally provides little or no factual basis for the
specific requirements proposed in these areas. Therefore, we
question the adequacy of the justification provided and the -validity
of the regulations in these areas.

This concern and the supporting ,technical analysis have already
been discussed briefly with SWRCB members, and detailed techni- -
cal analysis will be .submitted at the hearing to be held on
October 23, 1984. Therefore, the following discussion is intended

simply to highlight the areas of concern that will be discussed
more fully in the later comments.
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2) Redundancy of monitoring methods

The principal area of concern involves the requirements in Arti-
cle 4 that impose redundant monitoring methods. As discussed
above, none of the monitoring alternatives specified in the statute
require the full complement of methods potentially required by
Article 4. Further, as the technical analysis to be submitted at
the hearing will show, the methods required by Article 4 overlap
to a degree that is not necessary to assure adequate leak detec-
tion. This analysis will address the following requirements:

(i) Separate slant boring;

(ii} Vadose zone monitoring in areas where groundwater
rises above five feet below the tank bottom;

(iii) Groundwater monitoring in areas where groundwater is
guite far below the tank bottom;
H
(iv}) Continuous vapor monitaring;
(v} Weekly groundwater monitoring;

(vi) Number, location, depth and construction of ground-
water wells,

b) Requirements, directly contrary to statutory purpose

Technical analysis also indicates that certain requirements are
unnecessary because they are comtrary to the general purpose of
the statute, which is to protect groundwater from contamination.
Examples are the requirements to drill wells and install perforated
casings to specified depths without regard to the possibility that
such wells will breach competent aquitards. Breaching a competent
aquitard destroys’' natural protection against groundwater con-
tamination. Further, ‘the perforated casings can create a direct
pathway to spread the contammatlon

c) Identification of past contamination and -general water quality

A final area of ‘concern involves the regulatory provisions that
either state or have as a purpose the detection of past releases' or
the direct monitoring of groundwater without regard to the need
for such measures to detect current or future releases. Examples
appear in subd1v1s1ons (a) ,through (¢} of section 2640 of the
regulations. Unless information regarding past contamination is
needed to detect’ current or future leaks, monitoring for past
contamination is mnot necessary to achieve the aims of the statufe
and therefore should not be required in.- these regulations.
Furthermore, even where information regarding past contamination
is needed to achieve the statutory goals, the regulations should
not require separa!ite, additional borings for this purpose in cases
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where the monitoring alternative selected by the local agency
requires monitoring wells that will yield soil samples,

Justification for a special alternative for motor vehicle fuel tanks

Inclusion of a separate alternative in Article 4 for motor wvehicle
fuel tanks is appropriate for several reasons, First, motor vehicle
fuel tanks constitute a relatively large portion of all underground
tanks. Indeed, SWRCB Staff estimates that over ‘two-thirds of all
underground hazardous substance storage tanks are motor wvehicle
fuel tanks. Second, as was discussed with SWRCB members and
as the technical analysis to be presented -will show, special moni-

toring systems can be designed for these tanks based on the

particular properties of motor vehicle fuel that affect its migration
and detection. Third, significant efforts have already been made
by the petroleum industry to design systems to address the prob-
lems of leaky tanks. The results of these efforts may affect the
need for additional measures required to achieve the aims of the
statute.

In addition, support for a separate motor vehicle fuel alternative
appears in the statute itself. The statute includes several pro-.
visions addressing motor vehicle fuel tanks separately from other
kinds of tanks. These provisions appear in both the new and
existing tank standards as well as the tank repair provision. One
infers “from these provisions that the Legislature recognized that
motor vehicle fuel tanks warrant separate cons:ideration.

It should also be pointed out that the definition proposed in the
regulations for P"motor vehicle", and hence for "motor vehicle fuel
tank", is unnecessarily narrow (proposed § 2620}. "Motor vehicle®
is defined to include only wvehicles used on highways. Conse-
guently, the term "motor wvehicle fuel tank" is limited to tanks
storing fuels for such vehicles only, even though fuels for other
vehicles have the same or similar properties from the standpoint of
leak detection. The concern under the statute is detection of =a
hazardous substance if it leaks and not the type of wvehicle the
substance is used in. Therefore, motor vehicle fuel should be
defined to include all motor vehicle fuels and not just those fuels’
used in highway vehicles.



ATTACHMENT 2

WATER RESOURCES CONTROL BOARD PROPOSED UNDERGROUND

STORAGE TANK MONITORING PLAN -~ INSTALLATIOMN COSTS



LIST OF CHARGES

Equipment
Truck-mounted Hollow Stem Auger "

with Operator and Helper e e e e e e e e e $100.00 to $150.00/hr
Pumping Truck and Equipment . . . . . .. e e e . - . $600.00/day

k]

Persanneal Rates

Registered Professional e s e e e e s s o« . s . . $60.00 to $100.00/hr

Engineer/Geologist v & v v v v v w ... . .. .3$40.00 to $60.00/hr
Technician or Aide . . . ... ... .. e e e e e e e e .. $30.00/hr
Materials )

Slotted Casing (4-inch P¥C) . . .. .. ... e e e . .. $6.50/f%
Slotted Casing (2-inch PYC) . . . v v v v v o v v e e e s . $4.50/F%

Solid Casing (4-inch PYC) . . . ... .. .. .. ......$5.00/ft
Solid Casing (2-inch PYC) e e e s e e e e e e e s e s . . 54,00/t
Annular Material (sand, grout, etc.) . . . ¢ 4 v v ¢ ¢« « « « . $L.50/FC
Well Covers e et e e e e e e e e e e e e e s 550.00 to $150.00/ea
Cement e e e e e e e e e e e e e e e e ... $125.007yd3

Material Testing

Soil Analyses (EPA Method 602) . . . . ... .. $50.00 to $150.00/sample

 Vapor AnalYSES . . v v e e e e e e e e e e e e $100L00/samp13

3
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CASE 1

GROUND WATER O TO 5 FEET BELOW GRADE .
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GROUND WATER MONITORING SHALL BE INSTALLED WHEREVER
GROUND WATER IS LESS THAN 5° BELOW GRADE.

WELLS SHRLL BE INSTALLED AT 120> SPACING ARQOUND
THE TANK OR FACILITY, DISTANCE BETWEEN WELLS SHALL
NOT BE GREATER THAN 30°. THIS WILL REQUIRE I
WELLS FOR EVERY WASTE OIL TANK AND AT LERST 4

FOR EVERY 3 PRODUCT TANKS. TOTAL: MINIMUM 7 WELLS

WELLS SHALL BE MONITORED A MINIMUM OF ONCE
PER WEEK.

PUMP SHOULD BE CAPABLE OF DRAWING WATER 10’ BELDW
TOP OF PERFORATIONS.

COST: 815,700 ~ 824,400
PER SERVICE STATION




WATER RESOURCES CONTROL BOARD PROPOSED UNDERGROUND

CASE I (Ground Water Q to 5 feet below grade)

Requirements:

o Seven groundwater monitor wells.

o Seven dewatering pumps.

Itemized Costs:

Orilling

Casing (4-inch PVC)

Annular Material

Pumps

Well Covers

Registered Professional
. Technician

Well Development

Waste Removal.

Mobilization/Demobilization

20 hours*

175 feet .

175 feet

7 @ $1,000 to 51,500

7 wells

32 hours

16 hours

1 day
7 bbis.
4 to 8 hours -

Total Costs* 3

* Assumes No Difficulties During Orilling.
** No Continuous Monitoring Equipment Included.

. '

STORAGE TANK MONITORING PLAN - INSTALLATION €OSTS

$2,000,t0 $3,000
$1,100
$260
$7,000 to $10,500
$350 to $1,050
$1,920 to $3,200
$480
$600
$220
$400 to $1,200

© $15,700 to $24,400
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CASE 11

GROUND WATER 5 FEET BELOW GRADE
" TO 5 FEET BELOW TANK INVERT
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GROUND WATER MONITORING SHALL BE INSTALLED WHEREVER

GROUND WATER IS LESS THAN 5‘ BELOW THE TANK BDTTOM

. HELLS SHALL BE INSTALLED AT 120° SPﬁCING ARDUND

THE TANK OR FACILITY. DISTANCE BETWEEN WELLS SHALL
NOT BE GREATER THAN 30‘, THIS WILL REQUIRE 3
WELLS FOR EVERY WASTE OIL TANK AND AT LEAST 4
FOR EVERY 3 PRODUCT TANKS. TOTAL: MINIMUM 7 WELLS

HWELLS SHALL BE MONITORED A MINIMUM OF ONCE
PER WEEK. .

VADOSE ZONE DETECTION MONITORING 18 REQUiRED.

3

CDST: 315)900 - 325)300
'PER SERVICE STATION




WATER RESOURCES CONTROL BOARD PROPOSED UNDERGROUND
. STORAGE TAHK MONITORING PLAN - INSTALLATION COSTS

CASE 11 {Ground Water 5 feet below grade to 5 feet belaw tank invert)

Requirements:
o Seven groundwater monitor we]is.
o Six vadose monitor wells.
o Four slant soil borings.

Ttemized Costs:

Drilling 40 hours* $4,000 to $6,000
Casing {4-inch PVC) 370 feet ‘ $2,300 -
Annular Material 370 feet $550
Well Covers 13 wells : $650 to 1,750
Registered Professional 60 hours . $3,600 to .$6,000
Technician 24 hours ' $720
. Well Development 1 day $600
Soil Borings 8 hours $800 to $1,200
Soil Analyses 8 to 16 samples $400 to $2,400
) Vadose Demonstration
Professional ' 12 hours $480 to $800
Technician , 12 hours . $360
Vapor Analyses 4 samples .$400
Waste Removal 14 bbis. $390
Mobi1ization/Demobilization 4 to 8 hours $400 to' $1,200
Total Cost** $15,900 to $25,300

* Assumes No Difficulties During Drilling.
** No Continvous Monitoring Equipment Included.
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CASE 111

GROUND WATER 5 FEET BELOW INVERT TO 100 FEET BELOW GRR[jE
R S MR LI

R
) TANK
(TYP}

.

NOT REGUIRED IF GROUND WATER
IS LESS THAN 18 FROM THE
SURFACE.

WELLS SHALL BE INSTALLED AT
120° SPACING AROUND THE TANK
OR FACILITY. DISTANCE BETWEEN
WELLS SHALL NOT BE GREATER
THAN 30’. BETWEEN THE WASTE
DIL & PRODUCT TANKS A. .
MINIMUM OF 7 WELLS WILL BE
REQUIRED. '

WELLS SHALL BE MONITORED
SEMI-~-ANNUALLY.

EXPLORATORY BORINGS SHALL BE
DRILLED TO DETERMINE GROUND
WATER ELEVATION.

1

MONITORING
WELLS

T0 1007
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| COST: 829,400 - $45,700
PER SERVICE ‘STATION
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WATER RESOURCES CONTROL BOARD PROPOSED UNDERGROUND

STORAGE -TANK MONTTORING PLAN - INSTALLATION COSTS

CASE TII (Ground Water 5 feet below tank invert to 100 feet below grade)

Requirements:
o Seven groundwater monitor wells.
0 Six vadose monitor wells.
o Four slant soil borings.

Ttemized Costs:

Brilling 64 hours*
Casing (4-inch PVC) 790 feet
Annular Material 790 feet
Well Covers 13 . wells
Registered Professional 104 hours
Technician 36 hours
Well Development 2 days
Soil Borings 24 hours
Soi1 Analyses 52 samples
Vadose Demonstration

Professional 12 hours

Technician 12 hours

Vapor Analyses 4 samples
Haste Removal . 35 bbls.
Mobilization/Demobilization 4 t0 8 hours

Total Cost*

* Assumes No Difficulty During Drilling.

- *% No Continuous Monitoring Equipment Inciuded.

56,400 to $9,600
$4,985
$1,185

$650 to $1,950-

$6,240 to $10,400
$1,080
$1,200

$2,400 to $3,600

" $2,600 to $7,800

. $720 to $1,200

$360
$400
$730

$400 to $1,200

$29,400 to $45,700
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CASE 1V

GROUND WATER 100 FEET TO 200 FEET BELOW GRADE '
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ONLY ONE DOWNGRADIENT WELL
REQUIRED. -
NOT REQUIRED IF GROUND WATER
IS GREATER THAN 200°
SHALL BE MONITORED SEMI-ANNUALLY
EXPLORATORY BORINES SHALL ,
BE DRILLED TO DETERMINE a4 :
BROUND WATER ELEVATION. MONITORING E
a WELLS £ p
D
N
O
|..._
o
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COST: 819,600 — #32.700
PER SERVICE STRTION




_ WATER RESCURCES CONTROL BOARD PROPOSED UNDERGROUND
. STORAGE TANK MONITORING PLAN - INSTALLATION COSTS

CASE 1V {(Ground Water 100 feet to 200 feet below grade)

Requirements:
o One groundwater monitor well.
0o Six vadose monitor wells,
o Four slant sofl borings.

Ttemized Costs:

Drilling 36 hours* '$3,600 to $5,400
Casing {4-inch PVC) 290 feet ' $1,645
Annular Matéria? | 290 feet $570
Well Covers 7 wells 1 $350 to $1,080
Registered Professional. 72 hours - $4,320 to $7,200
. Technician _ 20 hours  $600
Well Development 1 day $600
Soi1 Boring 24 hours . $2,400 to $3,600
Soil Analyses 52 samples . $2,600 to $7,800
' Vadose Demonstration "
Professional 12 hours : $720 tao $1,200
Technician - ' 12 hours - $360
Vapor AnaTysés 4 samples $400
Waste Removal 10 bhls. $300
Mobi1f zatian/Demobi1ization 4 to 8 hours $400 to $1,200

Total Cost¥* $18,900 to $32,000

. *  Assumes No Difficulty During Drilling. __
** No Continuous Monitoring Equipment Included.
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"VADOSE ZONE MONITORING IS REQUIRED., i

- CASE V. .

GROUND WATER GREATER THAN 200 FEET BELOW GRADE
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| WATER RESOURCES CONTROL -BOARD PROPOSED UNDERGROUMD
. STORAGE TANK MONITORING PLAN - INSTALLATION COSTS

CASE V (Ground Water greater than 200 feet below grade)

Requirements:
o One exploratory boring to 200 feet,
o Six vadose monitor wells.
o Four slant soil borings.

Ttemized Costs:

Drilling 36 hours*® $3,600 to $5,400

Casing {4-inch PVC) 80 feet $540
Cement Seat 7 yd3 $875
Annular Material 90 feet $135
Well Covers 6 wells $300 to $900
Registered Professional 72 hours $4,320 to $7,200
Technician 16 hours $480
Soil Borings 24 hours $2,400 to $3,600
Soil Analyses 52 samples $2,600 to 7,800
Vadose Demonstration
Professional 12 hours $720 to $1,200
" Technician 12 hours’ $360
Vapor Analyses 4 samples $400
Waste' Removal 10 bbls. $300
Mobilization/Demobilization 4 to 8 hours $400 to $1,200..

Total Cost** $17,400 to $30,400

. * Assumes No Difficuity During Drilling
** No Contimuous Monitoring Equipment Included.



ATTACHMENT 3

~ UNDERGROUND PETROLEUM STORAGE TANK
PROPOSED ALTERNATE GROUNDWATER MONITORING PLAN



UNDERGROUMD PETROLEUM STORAGE TANX
PROPOSED ALTERNATE GROUMDWATER
HONITORING PLAN

‘Introduction

Any successful leak detection monitoring system must consider within its
design certain fundamental properties of the hazardous material being
investigated. Some of the physical properties of. the stored materials
include: viscosity, volatility, solubility, and density. As water is
the medium which the proposed regulations are intended to protect,
comparisons of the physical properties of the hazardous material should
be made with respect to water. 1In the particular instance of petroleum
products, a general comparison. with water reveals that petroleum

. products display a similar viscosity, higher volatility, Tow solubility,

and Jimmiscible. These physical properties reveal <certain unique
characteristics of petroleum products that are essential for
understanding and establishing the best method for detecting leaks.
Petroleum products with a viscosity similar to water implies that both
substances migrate in the unsaturated zone at equivalent rates, with all
other factors remaining constant. Petroleum products possess a high
volatility, thereby they will readily vaporize (voiatilize). PetroTeum
products with a density Tless than water will be positively buoyant
{i.e., float). Petroleum products are immiscible and of law solubility.
Therefore, little mixing and dissolving will be evident in water. When
one considers these physical properties of petroleum products along with
the geologic complexity witnessed in nature, an efficient -monitoring
program can be established which will protect the ground water from
contamination. :

It must be understood that most of the proposed methodologies are widely
and successfully being used to detect the presence of subsurface
contamination. However, much of the substantiative evidence. is of the
form of case histories and experience. As such, there is a ‘wide range
of opinfons concerning the effectiveness of any one monitoring fitem.
Thus, the monitoring plan must be considered en masse, each element
contributing to the overall goal of early detection of a .non-permitted
discharge of a hazardous material and prevention of groundwater
contamination. ' o . ‘

Background Information

The purpose of the monitoring program is to detect as early as possible .
any leakage from an underground hazardous material storage facility
should one occur. To accomplish this, site-specific monitoring devices
are to be instalied adjacent to the storage facility and are to monitor
the first water-bearing zone and/or the immediate unsaturated zone
beneath the storage facility, depending upon the depth of the water
table beneath the facility. ,

In order to provide adequate coverage, monitoring requirements may vary
from one storage facility to another based upon "the depth of
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groundwater, the size of the facility, as well as the character and
properties of the materials stored. At service stations, wmonitoring
devices will be necessary for both the gasoline storage tanks and the
waste oil tank., The specific dinstallation and monitoring reguirements
for gasg]iﬂe storage tanks and waste oil tanks will be identical, except
as noted.

The installation and performance of the monitoring system require
professional judgment and important field decisions. Therefore, a
qualified professional should assume the technical responsibility for
performance, For this purpose, the overall technical responsibility
should be assumed by a State Certifijed Engineering Geologist or a State
Registered Civil Engineer.

Monitoring Program

"The specific monitoring technique or combination of techniques required
at an underground petroleum storage tank facility will be based on the
relative depth to the groundwater from the base of the storage tanks.
At most service stations, the bottom of the retail petroleum storage
tanks is 10 to 12 feet below grade, while the base of the waste oil
tanks will be several feet less. The specified monitoring technique(s}
for the underground tanks will be presented in three (3) separate cases:
{1) Ground water encountered at less that 5 feet below the tank bottom,
{2} Ground water encountered hetween 5 Teet and 30 feet below the tank
bottom, and (3) Ground water encountered at greater than 30 feet below
the base of the tanks.

Case 1: ({Ground water less than five feet below base of tank)

If ground water is encountered less than five feet below the bottom of
tanks one groundwater monitor well per tank shall be installed on the
downgradient side based on professional Jjudgment. 1In the case when
muitipTe storage tanks are placed side by side, the monitor wells shall
be distributed along the perimeter of the tank cluster at approximately
equal spacing. '

Case 2: (Ground water between 5 to 30 feet below tank bottom}

If ground water is encountered at less than 30 feet but greater than 5 -
feet below the base of the tanks, a combination of vadose {unsaturated)
zone and groundwater monitoring shall be used. Two {(2) groundwater
monitor wells shall he placed on the estimated down groundwater gradient
side of the storage tank cluster, as based upon professional Judgment,
or at opposite ends of the tank cluster. In addition to the groundwater
monitoring, two (2) vadose monitoring devices shall be installed. This
monitoring device shall be Tocated within ten feet of the storage tank.,
The monitoring requirements for a single underground tank shall differ
from a cluster of tanks in that only one (1} groundwater and one {1)
vadose monitor device shall be installed on the estimated down
groundwater gradient side of the tank, as based on professional
Judgment.
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Case 3: (Ground water at greater than 30 feet below tank bottom)

If a boring is extended to a depth of 30 feet below the bottom of the
tank and no ground water is encountered, two vadose zone monitor devices
will be used for each tank cluster. The vadose monitor devices will be
Tocated as close as feasible to the tank cluster and on opposite ends of
the tanks. : . _

The mwonitoring requirements fo? a single underground tank shall differ
from a cluster of tanks in that only one {1} vadose monitor device shall
be installed adjacent to the lowest point of the tank.

Installation Procedures

At those sites where the precise depth tec ground water is not known, the
procedure is to drill a hole in the natural formation within ten feet of
the storage tank down to ground water or to a maximum depth of 30 feet
below the base of the tank{s}. The hole 1is to be placed on the
estimated down groundwater gradient side of the storage facility, as
based upon professional judgment. AI1 borings are to be carefully
logged and soil samples collected. Soil samples are to be obtained,
starting at the bottom of the tank and every five feet to the water
table. -

A1l soil samples are to be described wusing the Unified Soil
Classification system. Visual, olfactory, and/or tactile evidence of
501l contaminaticon are to be recorded on the log description. '

If the boring fails to encounter ground watér within 30 feet from the
base of the tanks, the excess hole will be backfilled with concrete to
five feet beneath the tank bottom. A vadose monitoring device will then
be completed in the remainder of the borehole. .The sampling ports of
the vadose monitor device shall be completed in unsaturated materials
within five feet beneath the tank bottom or at the base of the backfill
materials.

When groundwater is encountered, the drilled hole will be extended into
the uppermost . water-bearing zone ap amount sufficient to allow for
seasonal groundwater fluctuation.. A boring completion depth of 20 feet
below the groundwater surface will be sufficient at most sites. Care
should be taken during drilling so as not to breach a competent clay
layer or aquitard. A competent aquitard shall be regarded as a Tow-
permeability continuous layer of material with sufficient thickness to
readily prevent the rapid vertical migration of fluids.

If groundwater wells are installed to monitor motor fuel .storage tanks
and/or waste o0il tanks, the critical interval to monitor is the air-
water interface. If groundwater levels fluctuate seasonally or on a
Tong term basis, the screened interval of the monitor well must be
necessarily Targer to accommodate these variations. For the purposes of
this monitor program, thé screened interval shall extend ten feet above
and 20 feet below the static fluid level unless local conditions or
minimum annular seal dictate a change. At facilities that require




vadose monitor devices, the perforated interval of casing shall be five
feet in length and completed within five feet beneath the tank bottom or
at the base of the tank backfill material.

Monitoring Reguirements

Once the monitoring systems are installed at each site, periodic vadose
and/or groundwater sampling will be necessary. Groundwater sampling
shall be performed on a monthly basis, starting upon completion of the
instailation. Groundwater sampling is to be accomplished by using a
clear {transparent) plastic . ball-valve bailer., The water sample may
then be inspected for the presence of odor and the observance of product
on the water. Vadose sampling shall be performed on a monthly basis.
Several -vadose sampling methods shall be allowed. These methods include
soil pore flujid sampling and vapor sampling. The specific vadose
sampling technology must be capable of detecting the material contained
in the storage tanks.



LIST OF CHARGES

Equipment -
Truck-mounted Hollow Stem Auger

with Operator and Helper . . . . . . ¢ . « .. $100.00 to $150,00/hr
pumping Truck and Equipment . . . + + « v ¢« o o = o & N $600.00/day

Personnel Rates

Registered Professional . . . . . . . . o« e e s . $60.00 to $100.00/hr
Engineer}Gec1ogist .......... ; ... . ; . $40.00 to $60.00/hr
Technician or Aide . . . .. ... e e e e e e e e ... $30.00/0r
Materials

Slotted Casing (4-TnCh PVC) .+ 4 v v v v v i o w e v e e $6.50/ft
Stotted Casing (Z—ipch o . $4.50/Ft
SoTid Casing (&-inch PYC) . o w v v v o v v s e e e .. . $5.00/f%
Solid Casing (2-inch PYC) f e v e e e e e e e v e . . . $4.00/L
Annular Material {sand, grout, etc.} . .. .. e e e e e s . $1.50/7C

Well Covers c e v e e e aa e e s e e .o o $50.00 to $150.00/ea
Cement e e e e e e e e e s e e e e e e . . $125.00/yd3

Material Testing

Soil Analyses {EPA Method 602} . . . . . . . . . $50.00 to $150.00/sample
Vapor Analyses . . . . . . e e s e s e s s e e s o « $100.00/sample
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CASE 1

GROUND WATER LESS THAN 5 FEET BELOW THE ‘TF\NK BOTTQM
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2" MONITORING
WELLS

GROUND WATER MONITORING SHALL BE INSTALLED WHEREVER
GCROUND WATER IS LESS THAN 5’ BELOW THE TANK BOTTOM.

ONE WELL PER TANK ON THE DOWNGRADIENT SIDE.

WELLS TO BE MONITORED MONTHLY.

COST: #65.300 - #3.,800
PER SERVICE STATION




UNDERGROUND PETROLEUM STORAGE TARK

PROPOSED ALTERNATE MONITORING PLAN - INSTALLATION COSTS

CASE T (Ground Water less than 5 feet below tank jnvert)

Requirements:
o Four groundwater monitor wells,
o Three vadose monitor wells.

Itemized Costs:

Orilling ; 20 hours¥*
Casing {2-inch PVC) 145 feet
Annular Material - 145 feet
Hell Covers . 7 vells
Registered Professional 4 hours
Geologist/Engineer 32 hours
. Technician : 12 hours
Well Development 1 day
Haste Removal 6 bbls.
Mobjlization/Demobilization 4 to 8 hours

Iota1 Costg¥*

. * Assumes No Difficulties During Drilling
** No Monitoring Equipment Included.

$2,000 to $3,000
$635
$220

£350 to $1.050

$240 to $600

$1,280 to $1,920
' $360
' $600
$180

$400 to $1,200

$6,300 to $9,800
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CASE 11

GROUND WATER 5 FEET TO 30 FEET BELOW THE TANK BOTTOM
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2 BROUND WRTER WELLS AND 2 VADOSE WELLS PER TANK CLUSTER.
1 GROUND WATER RND 1 VADOSE PER MWASTE QIL TANK.

WELLS TO BE MONITORED MONTHLY-.

COST: $7,100 -~ #10.,800
PER SERVICE STATION
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UNDERGROUND PETROLEUM STORAGE TANK

PROPOSED ALTERNATE MONITORING PLAN - INSTALLATION COSTS

1

CASE IT1 (Ground Water 5 feet to 30 feet below tank invert)

Requirements:
o Three groundwater monitor wells.
o Three vadose monitor wells.

Itemized Costs: .
Brilling 24 hours*

Casing {2~inch PVC) 195 Teet
Annular Materials 195 feet
Well Covers 6 wells
Registered Professional 4 hours
Geologist/Engineer 36 hours
Technician 12 hours
¥Well Development 1 day
Waste Removal ' 8 bbls.
Mobilization/Demobilization 4 to 8 hours

Total Costgi®

* Assumes No Difficulties During Drilling
** No Monitoring Equipment Included.

$2,400. to $3,600 .

$850
$290
$300 to $900
$240 to $600
$1,440 to $2,160
$360
$600
$250
1 $400 to §1,200

$7,100 to $10,800
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CASE I1II

CaTa premh iy A W e b A e .

GROUND WATER GREATER THAN 20 FEET

BELOW THE TANK BOTTOM
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GREATER THAN 30~
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EXPLORATORY BORINGS SHALL BE DRILLED TO DETERMINE

GROUND WATER DEPTH.

2 VRDOSE WELLS PER TANK CLUSTER.
1 VADOSE MWELL PER WASTE OIL TANK.

WELLS TO BE MONITORED MONTHLY.

COST: $4.200 ~ 88,800
PER SERVICE STATION
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UNDERGROUND PETROLEUM STORAGE TANK

|
™

PROPOSED ALTERNATE MONITORING PLAN - INSTALLATION COSTS

CASE 111 (Ground Water greater than 30 feet below the tank invert)

~

Requirements:
6 Three vadose monitor wells.
o Three exploratory borings.

Ttemized Costs:
Drilling
Casing [2-inch PVC}
Annular Materials
Hell Covers
Registered Professional
Geologist/Engineer
. Technician
. Waste Removal
Mobilization/Demobilization

b pn ot ML mA ma s [

16 hours*
45 feet

120 feet
3 wells
4 hours

24 hours
12 hours
5 bbls.

4 to 8 hours

Total Coste**

. * Assumes No Difficulties During Drilling
** No Monitoring Equipment Included.

$1,600 to $2,400

$190
'$180

$150 to $450

$240 to $400

$960 to $1,440
$360
$160

$400 to $1,200

$4,200 to $6,800
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October 22, 1984

State O0f California

Water Resources Control Board »
Division of Technical BServices

901 P St.

Sacramento, Ca. 95814

Dear Sirs:

I would like to take this opportunity to commend those members of the

Board actively engaged in writing the Regulations Draft. Efforts to

safeguard the environment are long overdue.

There are several areas of pertinent technological advancements in which
I have aquired expertise. For the past two years I have been investigating
vadose vapor sensing technologies. Although my investigations centered

on hardware development, I have aguired significant insight into sub-
surface hydrocarbon transport phenomenon.

Attached are copies of four Investigations which are consistant in
their findings. These investigations contalin consistant data which will
corroborate all stated comments.

The Investigations are:

1. "Soil Sentry Effectiveriess in Contrclled Scoil
Conditions"--~ Advanced Industrial Designs Inc.
2., "A Monitoring and Removal Program for Leaked
Propane Gasg in the Vadose Zone"---
Geriagby and Miller
3."Demonstration of Soil Gas Sampling as a Tool to
Sencg Aid in Defining the Distribution of Subsurface
rpt Contamination by Volatile Organic Compoundg"
~---Glenn M. Thompson Ph.D.
4," Soil Gas Studyof Volatile Organic Contaminents
above a portion of the TCE Contaminated Aguifer®
-—~Dr. Glenn M. Thompson

Comments are referenced by the pertalnent section number of the Draft
Regulations.

be - 2640,c
??244‘ Expen31Ve analytical and slant drilled samples of a site are not
nggeasary. Vadose investigations would reveal accurate site history.
2642,
P A Leak of .05 gph should not be tolerated. The currently used
6“10 test procedures are conducted over much too short a time span.
g
4>

CONTINUED

33 COTTINI WAY, SANTA CRUZ, CA 95060 « (408) 425-5895



Bovancen
INDUSTRIAL
Desins nc.

e ¥ 26Lh,a
Aol ]
L ¢ 4A Same comment as 2640,c
2645, b, 2

The five feet constraint on Vadose monitoring feasibility is
46 not necessary. All investigations to date demonstrate that
gal the effectiveness of aspirated Vadose monitoring systems
increases as the water table rises. This increase is independent
of soil composition.
2646, 4
Pa.4b  Same comments as 2645, b, 2

If I can be of any further service, please do not hesitate o
contact me.
Sincerely,

Reinhard Hanselka
President and Principle Engineer

33 COTTINI WAY, SANTA CRUZ, CA 95060 « (40B) 425-5895
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33 Cottini Way
Santa Cruz, CA 95080

GENEL CO (408) 425-5895

SOTL. SENTRY

A. The purpose of this investigation is to determine the
effectiveness of the device in a controlled soil condition.
e oy A e

B. Apparatus and test procedure

5/8 plywood

to device

Needle Valve

‘ Sample Tube
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SOIL
SENTRY

TEST PAD

50% clay
at 19% moisture
507 moisturse
saturated at water table

1 [

Chemicals

a. hAcetone

b. Gasnline (reg)

c. BGasoline {unlead)

d. Methylene Chloride

e. Tri—-chloroethylene (TCE)
Temperature

45 deg. F — 78 deg. F

Procedure

a. Soil was renewed after each chemical test.

b. Sensor was initiated.

c. 10 ml of test splution was placed on the test pad.
d. Test completed when all sensors register leak or O

days.
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15%

Day
Day
Day
Day
Day

S0%

Day
Day
Day
Day
Day

15%
Day
Day
Day
Day
Day

B0%

20%

Day’

Day
Day
Day
Day

moisture

24
2y

25

1

2 — Bensors 1,
3 — Bensors 1,
4 - Sensars 1,
5._ _______ .
moisture

1 — Initiation
2 - SBensors — all
¥ - —————
£l e e
B o e

-~ Initiation
- Sensors 1,
Sensors 1,
— Sensors 1,

- Imnitiation
~ Sensors 1,
Sensors 1,
-~ Sensprs 1,

o ——— ——— .

Wa Wk~
]

moisture

— Initiation
~ Bensors i,
Sensors 1,
- Sensors 1,

— Initiation
- Bensors 1,
Sensors 1,
— Sensors 1,

Mtﬁ:d

BRI R

MEJM

ol Ul

L 0 A

W

Wt A
L

L

yim

e

o
L' ]

Acetone

— Initiation & sample placement

b, 7
4, 7, B,
Acetone

Gaspoline

o
~ N

s 8,

Gasoline

Gy 7,
by 7, 84

Gasoline

&, 7
&, 7, B,

Gaspline

&, 7
G, 75, 8,

ADVANCED
INDUSTRIAL

DESIGNS
33 Cottini Way

Santa Cruz, CA 85060

(40B) 425-5805

9, 10, 11, 12
{reg?

9, 10, 11, 12
treqg)

@, 10, 11, 12
{funlead)

9, 10, 11, 12

{uunlead}

9, 10, 11, 12



g. 15%

Day
Day
Day
Day
Day

h. 504

Day
Day
Day
Day
Day

i. 15%

Day
Day
Day
Day
Day

moisture

1 Initiation
2 Sensors 1,
3 Sensors i,
4 — Sensors 1,
S Sensors i,
moisture

1 Initiation
2 Sensors 1,
3 Sensars 1,
4 Sensors 1,
5 [ —
moisture

1 Initiation
2 Sensors 1,
= Sensors 1,
4 Senzors 1,
S Sensors 1,

FNES ¥ AR A L WS

INDUSTRIAL
DESIGNS
33 Cottini Way
Santa Cruz, CA 8506(

{408} 425-5
Methylene Chloride, ) 895

2, 3, 4

2, 3, 4, 5, &6, 7

2y 3¢ 4, By 65 7, By 7, 10, 11

2, 3, 4, 5, &, 7, B, %, 10, 11, 12
Methylene Chilioride

2, 3, 4, 5

2, 3, 4, 54 b, 7, B, 9, 10

2, 3, 4, 5, &, 7, 8, 9, 10, 11, 12
TCE

2, 3, 4

2, X, 4, 5, -6, 7

2, 3, 4, 5, &, 7, 8, 9, 10

2, 3, 4, S5, &, 7, 8, 9, 10, 1i, 12

j. Sample tube material was changed from FPVC to PVDF due
to compatability problems with Methylene Chloride.

be. Nafer

Day
Day
Day
Day
Day

Concliusion

Device performed as claimed.

b A B e

table saturated

Initiation

Sensors
Sensors

e e et A e bt

1,
L

Gasoline {(unleaded)

b )
“ 3
~

R

7, B, 9, 10, 11, 12

bl

Sensitivity was equal with

all solvents triggering response.

A

ADVANCED
INDUSTRIAL
DESIGNS

33 Cottini Way
Santa Cruz, CA 95060
(408) 425-5885
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e S A MONITORING AND REMOVAL PROGRAM FOR
.
. & LEAKED PROPANE GAS IN THE

VADGSE (UNSATURATED) ZONE: A CASE STUDY*

Thomas Lobasso, Jr. and Andrew J. Barber .
Geraghty & Miller, Inc., Syosset, New York

The loss of petroleum pro&ucts through leaking tanks and distribution
systems is one pF the most common and widespread occurrences éF subsur face
contamin;tiaﬁ ia tEeHUnited States. Many of these incidences are-spot-
lighted by the media and draw much public attention. Although many types
of product recavery systems have evalved, earth scientists would agree that
even thé most advanced systems camnot remove all of the product trapped
wikthin t%e sgil grains ar rock fractures. Problems can occur due to
lighter fractions separating from residual product, causing accumulations
of vapors in tbe subsurface. Increased attention is being turned toward
the role of gases in the unsaturated zone in incidents of hydrocarbon con-
tamination. The following case history details the techniques used to de-
lineate and remove a body of gaseous hydrocarbons from the unsaturated

Zane.

Field Investigation

Two leaks from a buried natural gas distribution system resulted in
gas plumes under a residential area. The gas, predominantly propare,
spread through an unsaturated zone composed of unconsolidated glacial
materials and reach the water table where same of the gés dissolved in the
ground water. Approximately one and a half years after the discovery and
*Proceedings from The Conference an the Characterization and Monitoring of

the Vadose (Unsaturated) Zone: National Water Well Association: ODecember
1983, Las Vegas, Nevada.




repair of the major leak, a subsurface investigation was bequn utilizing
specialized sampling procedures and protocols to determine the extent and
dynamics of the plume in both the saturated and unsaturated zone. The
results of the investigation revealed the second leak and were later used

to design and implement a gas removal program.

A béopahe monitoring program in the vadose zone was initiated based on
several assumptions; (1) propane has a greater density than air, 1.83 grams
at 25°C and one atmosphere, and would migrate downward from the pipeline
leak (a feet below land surface) until it reached the saturated zone, (2)
propane with an agueous solubility of 65 mg/L (Merck, 1960), would dissolve
into the ground-water system as the gas plume made contact with the water
table, and (3} the remaining undissolved gas would blanket the water table
surface. Presumably, propane gas can-move in either dirqction between the
-gaturated and unsaturated zones, depending on the relative concentrations

in each zone.

Saturated Zone Investigation

A field investigation of the saturated zone was first undertaken to
determine the extent of the dissolved propane in the ground-water system,
The ground-water investigation, which continued concurrently with the in-
vegtigation of the unsaturated zone, included the installation of monitor-
ing wells designed tc provide (1) geologic information, (2) ground-water
samples to determine the impact of dissolved propane on the ground-water
system and to approximate the location of the gaseous propane (undissolved)

within the unsaturated zone, and (3) water levels to determine local hy-




draulic gradients and general direction of ground-water flow. Gas chroma-
tographic analyses of ground-water samples collected from the monitoring
wells indicated the general extent of propane contamination in the satur-
ated zone. These results ia turn provided the rationale for the location

and design of gas monitoring wells in the unsaturated zone.

Uﬁéaturated Zone Investigation

The investigation in the vadose zone began with the installation of
20 small-diameter wells screened directly above the water table.. After
samples of the soil atmosphere (soil-air sampiés) were collected and ana-
lyzed, it was apparent that additional monitoring points would be required
to further define the extent of gaseous propane in the subsurface. Figure
1 shows the locaticn of the propane-monitoring wells as well as the loca-
tion of the gas-main leaks. To monitor the presence of gaseous propane
vertically within the soil profile, well clusters (two or more adjacent
wells screening successive depths) were installed at some of the locations.
The vertical monitoring data was necessary to later maximize the removal of

gas during the cleanup phase.

The monitoring wells were installed by the air rotary drilling method
and were constructed of 2-inch (I.D.) PVC casing and screen. To install
well casings and screens an oversize diameter borehole (6-inch) was First
drilled. The drill cuttings were collected at 5-foot intervals and logged
for geologic interpretation. Once the desired depths were reached, the
well casing and screen was installed. The annular space surrounding the

well screen was backfilled with graded sand slightly larger in grain size
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than the screen openings (0.02 inches) to prevent fine soil particles from
entering the well. The space directly above the screened interval was
filled with bentonite clay and cément to seal the well and prevent surface

runoff from entering.

One quarter-inch (I.D.) tubing was installed in each well which ex-
tendeq downward into the well screen approximately two-thirds the distance
from ground surface to the water table. The tubing protruded through an
air-tight well cap at ground surface and was used for collection of soil-

air with vacuum equipment,

During early phases of the Field:investigation, it was necessary to
have real-time analyses of hydrocarbon content in soil gases. The immedi-
ate results helped to guide the drilling program, and allowed us to estab-

lish a protocol for gas sampling once the wells were in place.

The two instruments used for this work were an arganic vapor analyzer
(QVA) and an explosimeter. The OVA is a portable instrument that can meas-
ure hydrocarbons in air in the range of 0.2-1,000 parts per million (vol./
vol.). The explosimeter is less sensitive; it measures gas as a percentage
of the lower explosive limit (LEL) and percent by volume. The explosive

limit of propane is 2.37 to 9.5 percent by volume in air (Merck, 1960).

Monitoring wells and borings to be sampled were left closed and undis-
turbed for at least 24 hours. At the time of sampling, a diaphragm pump or
peristaltic pump was connected to the 1/4-inch (I.D.) polyethylene tubing

that is permanently in place and extends downward to the sampling zone.



Field experiments with the OVA showed that a constant hydrocarbon reading
occurred after five minutes of pumping at approximately one liter pér min-
ute. Subsequently, all routine samples were taken into air‘bags after re-
moval of several liters of gas. The pump was disconnected after sampling

and allowed to flush with fresh air.

Results of the Hydrogeologic Investigation
and Sail-Air Sampling Program

The study area is underlain by 50 to 100 feet of unconsolidated gla-
cial ﬁaterial, consisting of till with occasional stratified and unstrati-
fied silts, .sands, and gravels, These deposits are underlain by crystal-

line bedrock.

The water table occurs within the uncons;lidated deposits at depths
ranging from 20 to 30 feet below land surface. The surface of the water
table slopes northward and eastward, generally conforming to the topography
of the area (Figure 2). Ground water in the water-table zone moves in a

northern and eastern direction.

The results of propane analyses in soil-air samples from the vadose
zone are shown in Figure }: Propane plumes resulted from gas main breaks
at the two locations shown. This figure shows propane concentrations of
samples drawn from wells that are screened in the middle and lower part of
the unsaturated zone (15-30 feet). mConcentration contour lines have been

superimposed on the study area,
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EXPLANATION

CONCENTRATION OF GASEOUS PROPANE
iN PARTS PER MILLION

@ GAS MAIN BREAK m 500- 1000
| —— APPROXIMATE EXTEWT OF GAS PLUME 7 1000-s000
[} s000-10,000
1 > 10,000

CONCENTRATION OF PROPANE IN THE MIDDLE TO LOWER UNSATURATED ZONE ( 15'-30° )
( BEFORE GAS REMOVAL QPERATIONS ) Figure 3



Propane concentrations in soil-air samples collected from wells
screening the upper to middle unsaturated zone during the same time are
shown on Figure 4. Comparison of Figure 3 and Figure 4 shows that the pro-
pane in soil-air is predominantly in the deéper part of the unsaturated

Zone,

It was noted that the area of highest concentration of propane
(>10,000 ppm {vol./vol.)) in the larger plume was 200 feet north and down-
gradient from the gas main break indicating that the gas had migrated from
the point of origin. Neither dissclved nor gaseous propane was detected in
the subsurface at monitoring points upgradient from the known source., It
should be noted that the smaller plume is still centered on the second gas
main break, indicating that this break occurred more recently and the qas
had not yet migrated. In fact, the second gas main leak had remained unde-

tected until our soil-air survey had been completed.

————— -

'

Propane Removal Program

Before a full-scale gas removal system was initiated, several pilct

studies were conducted to determine if propane could be removed from the

" vadose zone, and if so, how effectively. A plan was developed to utilize

vacuum through the monitoring wells to evacuate the gas plume.

After researching several recovery methods, such as attaching small
vacuum devices (diaphragm and peristaltic pumps) to the wells, the most
feasible and effective method appeared to be the use of aspiration devices

or eductors. Eductors could easily be attached to the wells and moved to
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CONCENTRATION OF PROPANE IN THE UPPER TO MIDDLE UNSATURATED ZONE ( 0°-15")

" { BEFORE GAS REMOVAL OPERATIONS )

Figure 4
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other wells, if necessary, and several (up to 10} could be connected to one
air compressor and operated at the same time. Figure 5 shows the propane
removal system in a cross-sectional view. Compressed air passing through
the venturi produces a vacuum inside the well casing and draws gases out'BF
'pore gspaces of the unsaturated soils. The gases are evacuated from the
ground and discharged into the atmosphere. The high rate of dischargé from
the air compressor was expected to dilute the propane to concentrations be-

low 5 percent of the LEL.

Pumping tests were conducted to determine the change in propane con-
centrations over time in the removal wells and in nearby observation wells.
The system was alternately pumped for 24 hours and then shut down for 24
hours to allow propane concentrations to reach equilibrium in the well cas-
ing. Soil air samples were collected and analyzed by gas chromatography
before each pumping cycle began. Results of the pumping test showed a de-
cline to 10 percent of the original propane levels after the first 48-hour
cycle. Propane concentrations were observed to rise to 530 to 70 percent of
their origiﬁal levels by the end of the 4th to 6th pumping cycle, then de-
cline after subsequent pumping cycles. Similar trends were abserved in ob-
servation wells surrounding the pumping wells. This information indicated
that the gas plume is highly mobile in the subsurface and that it was pos-

sible to remove propane, if only locally, by aspiration.

A full-scale recovery program began with the addition of recovery
wells in areas of highest propane concentration. These wells, along with

existing monitering wells within the plume, were fitted with venturi de-
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vices and connected in series or independently to a single air compressor.
Figure 6 shows the airline configuration. Pressures of 50 to 90 pounds per
square inch were maintained at each well head causing the pressure in the
well casing to decline to approximately 0.98 atmospheres. The system was
operated 12 hours per day for 6 days a week and was allowed to recover for
48 to 72 hours every two weeks so that a round of soil-ai£ samples could be
collected and analyzed to monitor removal progress. The results of these
analyses indicated that the recovery system decreased the overall concen-
tration of propane in the subsurface. After three months of aspiratian,

concentrations were reduced to trace amounts.

Summary and Conclusions

The tested propane gas which is heavier than air, traveled downward
through the unsaturated zone until reaching the water table. A portion of
the gas dissolved into the saturated zone but the bulk of the remaining gas
blanketed the lower portion of the vadose zone 15-30 feet below land sur-

face.

Thé major gas plume traveled 200 feet downgradient from the gas main
break bhetween the time the leak was repaired and the subsurface investiga-
tion began (approximately 1-1/2 years). A smaller gas plume was discovered
near a second gas main break which had remained undetected until the time

of the subsurface investigation.

The results of a study to determine the extent of propane in the sat-

urated zone were helpful in "Fingerprinﬁing" the extent and location of the
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gas plume in the unsaturated zone and formed the basis for the design and

location of gas removal wells.

Pilot testing of specialized gas sampling methods and protocols was

carried out to insure that soil-gas samples were representative of actual

———

conditions in the unsaturated zone and that consistent and reproducible

analytical results were obtained.

As a safety precaution it was necessary to continuously monitor pro-
pane in the atmosphere during all phases of the field investigation and
cleanup operation. Several explosimeters and organic vapor analyzers were

helpful in this regard.
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Reference

Merck & Company, Inc., 1960; The Merck Index of Chemicals and Drugs, pp.
859.
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SOIL GAS STUDY OF VOLATILE ORGANIC CONTAMINANTS
ABOVE A PORTION OF THE TCE CONTAMINATED AQUIFER
IN THE SOUTHWEST PART OF TUCSON, ARIZINA

DR, GLENN M, THOMPSON
KIRK THOMBON

DePARTMENT OF HYDROLOGY & WATER RESOURCES
UNIVERSITY OF ARIZONA
Tucson, Arlzona S5721

Marer 8, 1983




TEMONSTRATION OF SOIL-GAS SAMPLING AS A
TOOL TO AID IN IEFINING THE DISTRIBITION OF SUBSURFACE
CONTAMINATION BY .VOLATILE ORGAMNIC CniPOUNDS

By

GLENN M, THOMPSON, Pu.D,
TRACER RESEARCH CORPORATION
438l Via Carima
Tucson, Arizona 85704

Aucust 16, 1933

Prone: ©602-885-8523
. BR-621-7600
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. Carranza Study - 3/8/83

ABSTRACT

An investigation of volatile organic contaminants in the unsaturated zone
soil gas above a known TCE contamination plume was conducted in Tucson on
February 2, 1983, The purpose of the study was to test soil gas sampling as
an 1nvestigative technique for subsurface contamination problems and test
methodology for performing gas sampling.

Halocarbons were measured in the atmosphere above ground, in the soil gas
at depths of 10, 20, 50, and 90 ft below land surface, and in the groundwater
at the site. Seven compounds were measured. TCE, CCIQ. PCE, and CC13H showed
gradients that increased in concentration toward the water table, indicating a
subsurface or water-table source. F-11, TCA, and methylene ch]ofide éhowed
decreasing concentration with depth indicating a possible atmospheric origin.

AN o? the compound detected in the soil gas at 10 ft were detected in
the groundwater as well at 100 ft proving the basic value of the method for
remote detection of groundwater contamination. If horizontal and vertical
gradients are measured, the method can provide information about source and

proximity of contamination,
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Carranza Study - 3/8/83

An experiment to investigate the concentration of volatile halocarbons

in the soil gas above a portion of the TCE contaminated Tucson aquifer was

initiated on February 2, 1983. The purpose of the experiment was to learn
what factors affect the soil-gas concentration of 2 contaminant emanéting
from the water table and to evaluate methods of sampling the so0il gas and

groundwater. Soil-gas sampling is potentislly the best investigative technigue

for volatile organic compounds in groundwater because of the low cost and Speed

of the measurement in comparison to drilling to the water table for each

data point.

LOCATION

The site is located at the Carranza residence at 7019 South 6th Street in
Tucson. The property is directly downgradient (northwest) of the Hughes Aircraf:
Company plant (Figures 1 and 2) which is known to be a major source of TCE
contaminafion in the groundwater. There is & domestic well on the property
contaminated with over 500 ppb of TCE indicating that the Carranza property
is over the contaminated groundwater piume. Because of the proximity of the
cite to the contamination source, jt is logical that the TCE has moved under

the study area with the groundwater flow and has diffused upward from the water

table through the soil in the gas phase.

FIELD SAMPLING METHOD

Sofl gas is collected from & drive-point screen driven or buried in the
ground at the desired depth., The gas is collected by pumping the soil gas out

of the ground and through a sample container by means of a vacuum pump (Figure 3
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/.S‘epfum for Syringe Sompling

Vocuum

Pump

Ground Sample Bottle (glass)

_Surface

Compacted Backrill
Air Fiezomelter

Soil Gas Orawn to Air Fiezometer

Drive Pomt Screen

Figure 3. Schematic drawing of soil-gas sampling system.
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A gas sample is perfodically collected 4n 2 syringe from the sample bottle in
the evacuation 1ine and analyzed in the field. The field analysis s eritical
to the method in order to determine when a representative sample has been
obtained and to direct the investigation as it progresses.

A hollow stem auger was used to drill the access hole, Soil-gas samples
were collected at various depths through an air piezometer lowered down the
center of the a;ger. Generally, the work proceeded as follows. The auger hole
-was advanced to the desired depth, and the air piezometer which consisted of
a standard 30" drive-point screen on 1-1/4" steel pipe wass lowered to the
bottom of the hole and either driven with a 150 1b hammer or backfilled to
bury the scvee& in the bottom of the hole. Burying the screen by driving it
was initially éssumed to be the best approach. This approach rarely worked,
however, Oftentimes rocks prevented tﬁe screen from being driven more than a
few inches. In the clayey soils where the screen would drive easily, no air
could be drawn through the screen because all of the holes were effectively
clogged with clay. In one {nstance where the screen was driven, the steel
pipe broke while it was being pulled back out. The backfilling method
was generally more successful. This entailed refilling the hole with drill
cuttings to a depth of about five ft above the top of the screen, and pressing
the sofl down around the screen with the vertical hydraulic drive mechanism
of the auger.

Water sampling was attempted with a positive displacement, low-volume
sampling pump. The sampling pump which is 1.5 inches in diameter fit easily
down the center of the auger flights. The pump, however, would not function
properly in the extremely muddy water inside the auger tube.. Essentially, the

only water sample collected came up inside the drive-point sampler after it had
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penetrated the top foot of the water table. This was considered to be the
most important sample for thfs study because of our particular interest in
éo]]ecting water from the top of the water-table surface.

After the piezometer was in place, the soil gas was pumped at 5 to 20 L/min
for‘a period of 30 to 50 minutes with analyses being made as frequently as
possible during this period. The series of measurements were needed to determine
if uncontaminated air was being drawn into the sample from above grbund. 1f
surface air is being drawn down the éorehoie. the contaminant concentration
will show a decrease after about five minutes of pumping when the surface air
reaches the piezometer screen. If there is no open connection to the surface,
the concentrations will remdin constant for at least 50 minutes of pumping.

Two examples that i1lustrate the behavior described are given below:

SAMPLE A , SAMPLE B

3.9 X 1073 pg TCE/L 7 minutes 3.3 X 1073 1o TCE/L 5 minutes
2.3 X 103 4g TCE/L 18 minutes 3.3 X 1073 4g TCE/L 11 minutes
2.9 X 1073 4g TCE/L 30 minutes 3.5 X 1073 yg TCE/L 25 minutes
2.4 X 103 ug TCE/L 40 minutes 3.5 X 1072 ug TCE/L 40 minutes

3.4 X 1073 wg TCE/L 55 minutes
Sample A, soil gas collected at a depth of 25 ft below ground shows air leakage
down the borehple. Sample B, soil gas collected from a depth of 50 ft in the
same location using the technique described above, represents a sample collectec
with no air leakage, thus the contaminant level remained nea}ly constant for the
entire sampling period. Thistability-to knoW—if-air=is-being-drawn-from-above>

js-extreme ly—important-to_the-problém_ef collectifig_meaningful data in_vadose~

gas~Sampling-programs-because-undetécted air-leakage-can-easily cause 1005 erio:
[
~in"a-sample-measurement
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A1l of the TLE measurements were made 1n.the field using conventional
laboratory equipment mounted in 2 vehicle‘and operated from a generator. A
Varian 3700 series gas chromatograph end Hewlett Packard integrator were the
principal equipment items. The gas chromatograph was modified with a Nafion
tube dryer to remove water, thus aillowing direct injection of either soil gas
or water. The practical detection 1imit for TCE by this method is 0.1 wg/L
in wateror 1 X ‘IO"4 wg/L 1n soil gas. The analysis time is the same for
either water or soil gas typically taking about ten minutes if no more than
five to ten compounds are present in the sample. Figures 4, 5, and 6 Show

representative chromatograms of soil gas, air, and groundwater, resnectively.
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RESULTS AND DISCUSSION

Seven compounds were identified 1n the soil gas and in groundwater,

These were:

trichlorofluoromethane {F-11)
methylene chloride (CHZCIZ)
chioroform (CC13H)

1.1,1 trichloroethane {(TCA)
carbon tetrachloride (CC14)
trichloroethylene (TCE)
perchloroethylene (PCE)

The approximate depth and concentration observed for these compounds in the
$0i1 gas and in the groundwater are given in Table 1. |
In the case of CCIH, CC14, TCE and PCE, the concentration increased with
depth down to the water table. For r-1i. TCA, and CH2C12. the reverse trend was
observed, the soil-gas concentration was greatest near the surfacé. The contamina
concentration from two samples of groundwater {s provided in Table 1. The first
sample “water table surface” is water that was bailed from the first water to
flow into the auger hole. The Carranza well is a domestic well {about 300 %t
away) that intercepts approximately the upper six ft of the water table. Both
samples are included for comparison. The "Carranza sample” is probably a bette;
representative of the Tocal water but the "water table" sample is probably a
better sample for comparing relative concentrations of contaminants across the
surface of the water table, f.e., the air-water partitioning coefficient undergro.
The data are most easily interpretable for TCE because the-groundwater
concentration is high enough to produce a strong gradient from the water table
to ihe ground surface., There is no TCE in the atmosphere (free air) and the

source is clearly from the groundwater. The partitioning coefficient, K,
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(K « 425 phase concentration
W

3GUe0Us Concentration ), observed for TCE across the water-table surface

s approximately 0.06. The equilibrium K, measured in the Yaboratory in &
sealed vessel containing only water and air is approximately 0.25. A lower Kw
value would be expected in the field because of the problem of transporting

the solute by diffusion through the aquifer material to the water-table surface
where the gas-phase concentration is established. Thus equilibrium is probably
never achieved, assuming that diffusion and escape through the Lnsaturated
sediment s too rapid to allow the soil-gas concentrations to reach equilibrium
above the water-table surface.

The other compounds that showed increasing concentration with depth in
the unsaturated zone, chloroform, carbon tetrachloride, and PCE also appear to
have a subsurface source. However, in ;hese cases the groundwater concentration
at the site appears not high enough to be the principal source for most of the
gas observed in the soil. Lateral diffusion from a nearby higher contamination
source is a more plausible explanation. C1earfy. a horizontal gradient would
have to be measured to determine if lateral diffusion was a principal factor in
producing the gas concentrations observed. An influx of contaminated runoff {nt
the subsurface from a nearby wash might alsc be 2 plausible explanation for the
Tower level contaminants observed at this site.

The F-11, TC4, and the methylene chloride showed decreasing concentrations
with depth indicating an atmospheric source, yet the subsurface concentrations
were higher than the concentrations in the atmosphere. This seemingly paradoxic
situation occurs quite commonly’ for atmospheric halocarbons in the subsurface,
often making their concentration in groundwater near recharge areas several tim.
higher than would be expected for water in equilibrium with the atmosphere fronm

which they are derived., This phenomena has been demonstrated by Russell and
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Thompson {1983) to occur natura1%y 8s a result of sorption-desorption mechanismg
occurring in the three phase soil-water-air system. Even though the natural
processes can be responsible for anomalously high halocarbon concentrations in
groundwater, this mechanism should be invoked with caution in areas where

subsurface dumping of contaminants has occurred.

CONCLUSIONS

In every case where halocarbons could be measured in the soil gas, they
were detectable in the groundwater. In the case of TCE which showed high’
concentration in the groundwater, the soil-gas component appeared to be
derived from the contaminated groundwater immediately below the sampling site.
The groundwater appears to be the source because the concentration ratio measure
between the so0il gas and the water—tagle surface corresponded reasonably well-
to our expectations which are based on laboratory measurements of the gas/liquic
partitioning coefficient, Kw'

For chloroform, carbon tetrachloride, and PCE, a subsurface source appears
1ikely because the highest concentrations were measured near the water table )
but the groundwater imqediate1y below the gas sampling location appears to be
too low to be the main contributor of contaminants to the soil gas. Llateral
movement in the gas phase from a nearby source could have produced the profile
observed. More sampling locations along & horizontal transect would be needed
to verify this hypothesis. |

The ease of collecting soil-gas samples coupled with sensitivity of the
measurement technique indicates that the gas sampling method will be useful

in contaminant investigations, The method may provide a rapid survey technique

for determining the approximate areal extent of 2 subsurface contamination

———

problem. 1f the vertical and horizontal soil-gas profiles can be developed.
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he source of contamination may 2lso be derived.

at the very least could provide a far more effective
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'

, October 22, 1984
Mr, Harold Singer

Division of Technical Services ‘ e
State Water Resources Control Board ' '

P. 0. Box 100

Sacramento, CA 95801

Dear Mr. Singer:

The California Cattlemen's Association, a statewide voluntary organization of
beef cattle producers, appreciate the opportunity to comment on the proposed regu-
lation governing underground storage of hazardous substance,

The suggested exemption language for farm storage of motor vehicle ‘fuel, Sec-
tion 2611(3), raises a serious guestion as to whether farmers and ranchers would be
required to have two storage systems. One supply system for agricultural produc-

. tion use and another system for personal use.

i
1

By the very nature of their bUS1ness, most ranchers and farmers use their motor
vehicles for agricultural production and personal use. It is most common for them
to use the vehicles to pick up parts and repairs and do personal shopplng in the
same trip. i ;

The proposed exemption Janguage 'also includes vehicles used in production at
the farm site. Often farmers and ranchers have agricultural operations:many miles
removed from the farm .site. Though.the 'operation may .not be a contiguous operation,
the exemption should apply to the individual's total production agricultural operation.

We would strongly suggest that Section 2611(3) be amended to read as follows:
"Underground storage tanks that are located on a farm or ranch and store only motor
vehicle fuel."

This language will simplify the exemption and will remove any need or potential
for a dual storage system.

We would respectfully request that our suggestions be given favorable con-
sideration.

Sincerely,

. rovaved D19 ieo L.

h ocT 2.2 084 Assistant Mafiager ‘
J
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McCLOUD RIVER RATLROAD COMPANY

McCLOUD, CALIFORNIA 96057
October 19, l?Sh P, O. Drawer A

Ph. {916) 964-2141

Mr. Harold Singer

Div. of Technical Services
P.0. Box 100

Sacramento, Ca. 95801

RE: Sher Bill - California Water Resources Control Board

Dear Mr. Singer:

Since I will be ‘Gnableé ~to attend the public hearing relating to
regulations covering below ground level storage tanks for fuel, solvents,
oil etc. I must entér my strongest protest herewith.

First - The industries and businesses that become involved by this
regulation have been singled out and unfairly treated. Water quality is
affected by other types of storage in underground tanks - namely septic
tanks handle chemicals ete.

. -Secondly - Small tanks volumes less than 1,000 gallons should be ex-
cluded.

Third - The low volume customer in isolated areas where no water
guality hazard exists.

Fourth - The regulations hold the presumption everyone is guilty and
must prove their innocence before violations occur.

ot

Ioﬁrs truly, R

Vide-President Finance & Admin. i

Received Di

® 0CT221084



Mr. Harold Singer

Div. of Technical Services
P.0. Box 100

Sacramento, Ca. 95801

RE: Sher Bill - California Water Resources Conirol Board

Dear Mr. Singer:

Since T will be unable to attend the public hearing relating to
regulations covering below ground level storage tanks for fuel, solvents,
0il etc. I must enter my strongest protest herewith.

First - The industries and businesses that become involved by this
regulation have been singled out and unfairly treated. Water quality is
affected by other types of storage in underground tanks ~ namely septic
tanks handle chemicals etc.

Secondly - Small tanks volumes less than 1,000 gallons should be ex-
cluded.

Thlrd - The low.volume customer in isolated areas where no water
quality hazard exists.

Fourth - The regulations hold the presumption everyone is guilty and
must prove thelr innocence before violations occur.

Yours truly, .
‘ / E é r; ’ L3

A
Squaw Valley Mo Ho & Trafler Park
P. O. Box 15

Colombero Drive & Grove St
McCloud, Calit, 96057

Rece&i%d Dyg
+ 0CT2210y
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Qctober 18, 1984

State Water Resources Control Board
P. 0. Box 100
Sacramento, California 95801

Attention: Harold Singer
Division of Techinical Services

We are writing with great concern regarding the proposed under-
ground storage tank leak monitoring regulations.

We would like to go on record as stating that these porposals are

very extensive and as proposed would place a great cost burden on

businesses and taxpayers alike. People proposing these regulations

fail to realize these costs will have to be passed on to the consumer
. in higher prices on all commodities.

We agree that concern- for the environment is needed, but.the measures

as proposed go beyond what is necessary to accomplish this objective.

We plan on attending this hearing to, voice our -opinions and objections.

Sincerel

H. E. Phoenix, Jr.
President

HEP /ww

Received T8

o . : | 0CT 22 1984



October 19, 1984

Harold Singer

Div. of Technical Services
P. G. Box 100°
Sacramento, Ca. 95801

Dear Mr. Singer:

Please be advised that we at Loomis strongly object to many
of the regulations proposed by the new underground storage of
Hazardous Substances Act as well as the wnrealiztie inplimation
date of July 1, 1585.

These regulations and the short amount of time allowed for
compliance will prove a dvastic finaneial burden on this as well
as other individual Loomis Branch locations.

Sincerely,
gn Marie Vasquesz
pute Supervisor

Received 12

ocT 2 2 1684

JMV rmev

Loomis Armored Car Service, Inc,, 128 E. St. John Street, San Jose, CA 95112, (408) 295-8181
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Index to Rulemaking File Underground Storage Tank Regulations Title 23, Waters

Division 3, Water Resources Control Board Chapter 16, Underground Storage Tank
Regulations 1985 g s
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GLENN T. ROBINSON, INC.
SHELL OIL PRODUCTS-JOBBER _ POBOXR

. ) ‘.. o REDDING, CALIFORNIA 96099

S

October 19, 1984

Mr. Harold Singer

Division of Technical Services
P.0O. Box 100

Sacramento, CA 95801

Re: Proposed Regulations N .
Underground Storage of Hazardous
Substances

Dear Mr. Singer: : N

v
t

As a jobber of petfoleum products, we supply fuel to many resellers
and consumers in Northern California who own their own storage
tanks.

We are very concerned with the potential impact of the California
Resources Control Board's proposed regulations upon our customers
. and their capability to comply.

While we certainly are supportive of legislation that will assist
in maintaining clean underground water, we strongly object to
unrealistic requirements or regulations that exceed the intent of
the Underground Storage of Hazardous Substances Act. To clean up
prior or historical releases that may have been caused by prior
owners, for example, is both unfair and unrealistic.

We are aware that at the upcomlng public hearing scheduled for
October 23rd, you will be receiving industry comments and expert
testimony that will include realistic recommendations for the
Board.

To establish regulations such as those presently proposed will not

only create an unnecessary and costly financial burden upon those
in the industry but upon the ultimate consumer as well.

We sincerely urge consideration of all aspects as the standards and
procedures for underground storage are developed.

Yours very truly,

~ . - Received DTS
A

L. Salini 0cT 2 2 1984

. General Manager
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60 BROS. CAADINGE PAVITG e

1390 NOAMAN AVEMUE

SANTA CLARA. CALF 55050

PHONE 988-451%

CONTRACTOR'S LICENSE NG 255472

COctober 18, 1584

Mr. Harold Singer

Division of Technical Services
P.O. Box 100

Sacramento, CA 95801

Subject: Adoption of proposed requlations
governing underground storage of
hazardous substances by the State
of California Water Resource Control
Board.

Dear Mr. Singer:

Neu Bros. is a small contractor in the grading and paving business. ,

We have two small underground storage tanks that would f£all under the

proposed regulations. We have a few very serious concerns about the

proposed regulations and have been advised to write to you to express
. those concerns prior to their enactment.

Firstly, we feel that the regulations should not go beyond the
Jurisdiction granted to The California Water Resource Control Board

¢ by Bill 1362 or ‘its intent. In our opinion the proposed requlations
go far beyond the jurisdiction intended by Bill 1362.

Secondly, we are very concerned about the potential financial impact

of cleaning-up a "historical release." We are a small campany, and

a $100,000 to $200,000 cost might force us into bankruptcy. The cost

would be particularly unfair in our case as the current ownership had
no part in the original decision to install those tanks.

Neu Bros. is a concerned citizen and we do ot want anybody to
contaminate the underground water supply. However, the proposed
regqulations are not the way to solve the problem.

Homarmrees, -
PR

Very truly yours,

(¢ / W gGV“/‘
Daniel R. Henderson ‘ :
President ' Receved DTS

0CT 221984
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[SOHIO)] CHEMICAL CO.
i L ‘.ﬁ

P.O. Box 5006, Hawthorne, CA 90250-0590

DIVISION OF

October 18, 1984

Mr, Harold Singer,

Division of Technical Services //
STATE WATER RESQURCES CONTROL BOARD

P.0O. Box 100

Sacramento, CA. 95801

Gentlemen:

You are to be commended for the thoroughness of yvour efforts
in formulating draft regulations for underground (UG) storage
tank installation, monitoring, and control. This is a diffi-
cult problem, especially for existing installations where the
integrity of the present tanks must be verified before a
monitoring program can be implemented.

Mindful of these difficulties, we submit two points for your
consideration.

. POINT 1

In reviewing the draft regulations, freguent reference is made
to situations where "groundwater level fluctuates above and
below a point 5 feet below the tank invert."

In our opinion, underground tanks should not be allowed where
groundwater is at such an elevation that tank leakage and the
resulting groundwater or vadose zone contamination could occur
quickly. There would be insufficient time between notice of
a detected leak and effecting repairs before some contamination
would occur. Because of like instances where the "safety
margin” is very small, the board should have the authority to
prohibit installation of underground tanks, and have existing

’ tanks removed, in certain high-risk locations. In these locales,
only above ground tanks would be allowed.

The board would determine what groundwater elevation provides
an acceptable "safety margin" in such situations.

Received DTS

S 0CT 2 2 1384

POINT 2

This is first a retrospective requirement, and secondly it

foists upon industry an additional requirement which essentially
. provides for double protection. Groundwater monitoring should

necessarily first be the responsibility of the water boards

Shipping Address: 12335 8. Van Ness Ave., Hawthorne, CA 90250-3378 Telephane: (213) 757-1801 — TWX: 810-321-4074
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Page two

and utilities ‘who have the expertise and organizational capa-
bility to 1mplement a state or reglonal program of the required
scope. ' . - v, ! G .

For existing tanks, primary cdntafhment and leak detection
monitoring controls are required. Unless a facility is suffi-
ciently large, or has existing 1eak1ng underground tanks, the
additional requirement of groundwater assurance monitoring,
cannot be justified as a general criterion for all underground
tank installations. Furthermore, groundwater installations at
discrete facilities could provide erroneously comforting infor-
mation.

Groundwater monitoring at individual facilities would be of
guestionable worth in determining water quality of extensive
agquifers at the point of delivery by the utility. The report-
ing and administrative burdens involved in assimilating ground-
water data from individual plants would be very expensive, of
gquestionable significance, limited benefit, and certainly
wasteful of everyone's resources.

As an example, consider the following scenario, which would be
regquired under-the present rule. Many small to medium facil-
ities, with several underground tanks each, and located in the
same industrial neighborhood, would all be reguired to employ
groundwater assurance monitoring.

Ground water quality does not vary substantially within a
limited geographic area. Analytical methodology is such that
any significantly hazardous groundwater contaminants can be
identified, and that chemical so identified can be connected
to the facility from whence it originated, since tank inven-
tories and permits will provide this "fingerprint" information.

Several wells properly located and installed would provide the
necessary water quality information for an entire regional area.
Groundwater monitoring well installation and maintenance costs
could be shared among all facilities in the particular region
as an included part of the underground storage tank permit
pIOgram.

The key to the installation of effective groundwater wells is
their location relative to the underlying aguifers (or vadose
zone) and the direction of flow. Proper location of monitoring
wells at individual facilities may not be practical due to
property boundaries. It follows that the installation of

_groundwater monitoring wells cannot be selectively required.

This provides a strong argument for any groundwater monitoring
program to be under the exclusive control of the water boards
and utilities,

SILMAR
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STATE WATER RESQURCES CONTROL BOARD October 18, 1984 :
Page three

Several accurate data points are preferable to a morass of data
collected from individual facilities. Installing groundwater
wells at every facility using underground tanks is simply not
necessary to assure groundwater gquality.

SUMMATION OF DISCUSSION

1. Their are certain areas where hydrogeological conditions
may preclude the use of underground container storage, in order
to maintain an adequate "margin of safety" to prevent ground-
water contamination. In these circumstances the board must have
the authority to prohibit underground tank installation and to
have existing underground installations removed. The SWRCB

could define groundwater elevation variants in terms of a "margin
of safety."

e Pl ~ I3

2. The State and Reglonal WQCB together Wlth.the Army Corps
of Engineers and the water utilities should have sole responsi-
bility for supervlslng the installation of whatever groundwater
monitoring wells may be needed Tt

The requirements of Sectlon 2647 are at the outset, retro-
spective. Industrial plants, where tank leak detection devices
are already operable and mandated under the rules, should provide
the requisite protection.

Industrial plants should not have to prove the quality of
groundwater underlying their facility, unless there is direct
evidence to suggest that facility has contaminated the ground-
water or is a sufficiently large risk so as to justify ground—
water wells on-site.

A groundwater installation and monitoring:program can be
best organized and administered by the boards. A groundwater
monitoring program needs to be set-up very carefully to provide
representative water guality data. The board has the expertise
and resources to do this properly. Industry generally does not
and would rely on consultants, eager for business, whose install-
ations would satisfy the letter of the law but not necessarily
the intent of protecting groundwater.

Assurance of groundwater gquality could be better -provided
by the installation of several properly located wells in a
region under the supervision of the water boards and utilities.
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STATE WATER RESOURCES CONTROL BOARD  October 18, 1984
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We certainly appreciate the opportunity to comment on
the draft underground tank regulations. For the reasons dis-
cussed we feel there are some serious problems still to be
resolved, most especially those concerning groundwater
assurance monitoring.

Thank you very much.

Sincerely,

MQ Mactc__

Gregory P. Martin,
Environmental, Health &
Safety Coordinator

GPM: ss

cc: R. Poet
C.E. Sanford
Al Drew, SPI
Hank Martin, CMA
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Reliable T eansportation, Ine.

Telephone (408) 244-2748
P. O. BOX 245 e SANTA CLARA, CALIFORNIA 95052

October 18, 1984

Mr. Harold Singer ///

Division of Technical Services
P.0. Box 100
Sacramento, Ca. 95801

Dear Mr. Singer:
I understand that there is a hearing scheduled

for October 23, 1984 which will .deal with regulations

on owning or operating a storage tank used for storing
fuel.

We operate a storage tank to service our diesel

trucks which operate between San Francisco and Los Angeles.

I strongly urge you to recommend that the proposed
regulations do not go beyond the jurisdiction granted
to the Hazardous Substances Act. If the proposed
regulations were implemented, they would financially
bankrupt hundreds of small business. As proposed, they
are discriminatory, unfair and confiscatory in nature.

Please consider our position and urge your
constituents to consider the alternatives presented by
CIOMA, WOGA and the California Manufactures Association.

Yours truly,

RELIABLE TRAN PQ TATION, INC.

Arthur F. La Londe

AL/b
- Received DTS
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DEWAR

INCORPORATED

SERVICE IS QUR BEST PRODUCT

October 17, 1984

Harold Singer

Division of Technical Service

P.0. Box 100

Sacramento, California 95801 -

Gentlemen:

The recent passage of the Underground Storage of Hazardous Substance
Act ("ACT") is of great concern both operational and financially as it
effects me in owning and operating storage tanks used for the .storing
of fuel, solvent, and oll. Even more important are the proposed regulation
{regs) prepared by the State Water Resources Control Board implementing
this act. In my opinion and in the various association.such as.California
Independent 0i} Marketers Association (CIOMA) and Western Qil and Gas
Association (WOGA) the proposed regs go far beyond ‘the.jurisdiction granted
to the Board by the Act.

| will comment on some of the problems from my own individual business.
| am responsible for some 72 tanks that we own and operate in our smail
Distriborship.: These are Bulk Plants and Service Station tanks. The
enormous. expenditures threatens the servival of our company. What follows
are but a very few of our concerns and most importantly what you can do
to help combat the potentially immense cost that will incur.

To begin with, compliance must be accomplished by July 1, 1985, vyet
the fiscal impact study prepared by the State allows for a five-year
implementation. The six-month time frame for compliance is unrealistic
and does not allow for alternatives to be considered, let alone implemented.

One section of the proposed regs states that one of the objectives
of the monitoring program is " to determine if unauthorized releases have
occurred in the past''. In another section, the proposed regs state, the
soil-testing requirement is expressly designed !'to determine if prior usage
of the underground storage tank has resulted in an unauthorized release.'
In contrast, the main section in the Act relied upon by the Board as an
authority in the proposed regs, speaks only of '' a monitoring system capable
of detecting unauthorized releases' of hazardous substarces. Nothing is
stated in the Act regarding past or historical unauth05|3ﬂireleases
The cost to clean up historical releases can easily run into the tens of
thousands of dollars.,

Receivod 075
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Continued:

The Act statute regarding monitoring of tanks installed prior to
January 1, 1984 allows for !'Alternative methods of monitoring the tank
on a monthly or more frequent basis that may be required by the local
agency.' However, the proposed regs Jist a number of monitoring methods,
all of which are required for existing tanks... again very expensive and
clearly not what was intended by the statute. Examplés.such as these are

throughout the proposed regs.

While none of us want to contaminate the underground water supply,
the proposed regs go far beyond the jurisdiction granted to the Board by
the Act. These regs impose unnecessary costs taht can threaten the Tinancial
survival of my business.

Thank you.
, Yours very truly,

Jack” Dewar
President

JD:jr




Chevron
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Poma Distributing Co., Inc.

Johber, Chevron U.S.A. Inc. Products

571_ West Slover Avenus, Bloomington, CA 92316 * Phone (714} 877-2441
Mail Address: P.0. Box 5728, San Bernarding, CA 92412

October 18, 1984

Mr. Harold Singer //
State Water Resourses Control Board
PO Box 100

Sacramento, Ca 95801
Dear Mr. Singer,

This correspondence is in reference to the proposed regulations
governing underground storage of hazardous substances, as outlined
in Subchapter 16 of Chapter 3, Title 23, California Administrative
Code. :

I have no objection to the requirement that any person who owns an
underground storage tank be required to have a permit to operate
such a tank. Also, that each individual firm be responsible for
the monitoring of their inventory and that an annual tank test be
made to verify the condition of the tank,

In reviewing the "Draft” of this regulation, I could not believe
that any agency would promulgate a regulation that would create a
burden on the small business firms and taxpayers within the state
of California of $500,000,000.00 to $1,000,000,000.00 per year,
In my opinion, we might better spend these monies to £find a cure
for cancer and heart disease.

As a distributor of petroleum products in Southern California, I
can tell you that this proposed legislation will put us out of
business over the next five (5) years, There is no possible way
a small business could conform to your guidelines and maintain a
bulk underground storage tank for his business., Our customers,
approx, 1400, would be forced to remove their facilities and
purchase their products at the retail service station level. The
retail service stations would be owned and operated by major oil
companies, as they are, in my opinion, the only ones that could
afford to meet your propesédrregulations,

I urge that this regulation not be approved as written and that
it go back to committee for further study.

G, S, Poma

ce: Mr, William Leonard Received DTS

Mr, C. M, Riley | 0CT 221984
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ENCE 920 EAST TRUXTUN AVENUE (805) 327-4373
WETROLEUM cO. BAKERSFIELD, CALIFORNIA 93305

October 19, 1984

Mr. Harold Singer

Division of Technical Serwices
PO Box 100

Sacramento, CA 95801

RE: Adoption ef Proposed Regulations Governing
Underground Storage of Hazardous Substances

Dear Mr. Singer,

I would like to offer the following comments for consid-
eration on my concern of the proposed regulations prepared by
the State Water Resources Control Board.

While none of us want to contaminate the underground water
supply, the proposed regulations are not simple and appear to
go far beyond the jurisdiction granted to the Board by the
Underground Storage of Hazardous Substances Act.

Nothing is stated in the Act regarding past or historical
. unauthorized releases, while in .contrast one section of the
Tregulations states that one of the objectives of the monitor-
ing program is "to determine if unauthorlzed releases have
occured in the past." the cost to clean up historical releases
could easily run into the hundreds of thousands of dollars.
this cost would be very devastating, not only to my business,
but to the vast majority of the! businesses owning and operating
tanks in this state.

The compliance date must be accomplished by July 1, 1985,
yet the fiscal impact study prepared by the State allows for a
five year implementation. The six-month time frame for compli-
ance is unrealistic and does not allow for alternatives to be
considered.

In closing, I can only emphasize the importance of the
Board's consideration of the analysis and alternatives presented
by others. We must work together in implementation of this Act
in order to control the potentially immense costs that will

incur,
Sincerely,
PENCE PETROLEUM CO.
. . & Bl S D geceved DI%

Charles Pence QCT 24 1984

President
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Air Flow Testing
Racing Gasolines - Gasohol
Methanol - Performance Additives
: / Engines - Components
. « ENGINE RESEARCH CO.
Water Resources Control Board October 12,1984
PO Box 100 page 1

Sacramento, Calif. 95801
ATTN: Harold Singer

_Ladies and Gentlemen of the Board,

I am submitting this letter as pertinent comment and in-
formation related to the pending review of hazardous materials
stprage requlations which have-been proposed as a function of
the Sher Act.

I -am the owner of a small powerplant development and spec-
ialty moter fuels firm in San Lorenzo, Calif. I have had over
20 years experience with a variety of automotive development
projects ranging from high-tech hard parts development to al-
ternative fuels research. I believe that my techpical back-
ground and my exposure to empirical scenaricgs qualifies my
celmments.

I should also mention that I have lopg been concerned with
air and water quality and the potential environmental dangers
resulting from improper storage, dispensing and use of hazardous

. materials.

I am specifically concerned that well-intentioned individ-
ual elements of upcoming Sher Act regulations will pose extreme
hardship and will achieve 1little net public good. The elements .
provoking my concern are those related to underground tank
storage of motor fuels. 1 am fearful that underground tank
storage regulations will be imposed state-wide which are similar
to those recently enacted in many municipalities. These mun-
icipal and local regulations, whieh I believe to be not in the
true public interest, have required double-wall underground
tank construction and, in some cases, supplemental elaborate
monitoring well installations. I believe that, at this point
in time, a careful rethink of regulations such as these is
in order.

I would suggest to the board that other, effective meas-
ures could be implemented which would equally protect the en-
vironment and serve the public good. Steel, single wall tank-
age, epoxy sealed with cathodic protection has already proven
effective and is purchasable for approximately 1/2 the cost of
double wall tanks. But most importantly, this type of con-
struction effectively shields the tank structure and contents
from ground moisture, soil chemicals and electrolytic erosion.

The financial impact of a severe, new regulation mandating
double wall tankage would be enarmous and would impact most
negatively on the typically under capitalized small businessman.

. For illustration, please consider that a 12,000 gallon, single
wall, epoxy coated, cathode protected tank sells for approx-
imately $5950.00. A double wall steel tank, with the same
specifications, sells for over $13,000.00., More than double !

bepl 22 100
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- October 12, 1984
- page 2
It doesn't seem speculative to say that initially increased
cash outlays on this order would effectively discourage, if
not totally stifle, small entrepeneurs. -
Additionally, the monitoring and soil sampllng rEqu1rements
as written into the proposed regulations would place an in-
- tolerable financial burden on the businesses and individuals
who have storage with small throughputs on the order of 5000
gallons per month.
In closing, let me ask you to carefully consider the full
financial impact of new regulations on those who would have
to struggle-the hardest to comply. I would suggest that you
carefully examine the effectiveness/cost ratio of new tankage
systems with an eye to maintaining-the-viability of the small
motor fuels entrepeneur. Lastly, 1 would ask you fo be wary
of developing expensive, overkill remedies when air and water
quality can be well protected with more affordable solutions.
Thank you very much for allowing me to submit this infor- . .
mation. Additionally, if I can be of any assistance to the
Board on this matter, please don't hesitate to request it.
I would be happy to help.

Richard F. G¥ld
_Engine Research Co.

cc: File
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State Water Resources Control Board 1/4/85
Paul R. Bonderson Bldg. (page 1)
Division of Water Quality

P.0. Box 100

Sacramento, Calif. 95801-0100

Members of the Board,

This letter is intended as pertinent comment related to the
adoption of regulations governing underground storage of hazardous-
substances to be codified in Subchapter 16 of Chapter 3 of Title 23
of the California Administrative Code. This letter was composed and - -
dispatched pursuant to your notice soliciting comment on these matters
which was received in early January.

At present I would like to offer the suggestion to the Board
that double containment storage tanks and/or membrane: liners not
be required in situations where only motor vehicle fuels are. stored.
It seems patently unneccessary and excessively costly to require
these expensive tanks and/or liners when single wall steel, cathodic-
ally protected-and electrically isolated (epoxy clad or fiberglass
clad) storage tanks are available. Steel single wall, cathodically
protected and electrically isolated storage tanks are available
with 30 year guarantees at a cost equal to 1/3 to 1/2 the cost of
couble wall containers. Obviously this cost reduction, while still
providing secure, corrosion resistant containment, greatly reduces the
financial burden on the small businesses least able to afford ultra-
expensive double wall tankage.

Additionally, I would suggest that secondary containment membranes
not be required in cases of motor fuel storage; and that, instead, rig-
orous,conventional inventory control procedures (i.e. tank"sticking",
dispensing meter reconciliation and delivery tanker compartment vol-
ume notation) be used to detect losses of product from storage tanks.

My 20 plus years of experience with these procedurss and.questions

shows me that these above mentioned measures and systems, consistently

applied and consistently performed, will detect even minute product ~
losses. As well as accurately detecting potential product losses, sys- -
tems such as these will save small businesses millions of dollars

over time.

Also, it would seem that the application of rigorous, accurate
inventory control procedures and the installation of simple, convention-
al monitoring well systems, as opposed to elaborate, electronic monitor-
ing well hardware, will guarantee product loss recognition and again

reduce small business burden immensely. &2
& &
Essentially, I am pleading with the Board to adopt simple, cost- ‘§$ N
effective regulations which facilitate enforcement and recognize the ¥ Q;»
W

584 East Lewelling Boulevard . San Lorenzo, California 94580 . {415) 278-3671
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NGINE RESEARCH CO.

1/4/85
(page 2)

effective technology which presently exists. I.urge you,to:iplease be
aware of the immense financial impact of stringent, costly regulations

on small businesses.

Thank you for your time and attention to this letter. I sincere-
ly appreciate being given this opportunity to submit this comment.

Sincerely,

Richard F. Gold
Engine Research Co.

584 Fast Lewelling Boulevard . San Lorenzo, California 94580 . {41B} 278-3571
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Mr. Harold Singer

1005 EIGHTH STREET, SUITE 205.
SACRAMENTO, CALIFORNIA 95814

{816) 441.0393

October 22, 1984

Division of Technical SerVTCes .
State Water Resources Control Board

901 P Street
Sacramento, CA 95801

Re:

of Hazardous Substances:

Dear Mr.'Singer,

This letter is to inform you that the Taxicab Paratransit
Association of California is concerned.with the magnitude of

Proposed Regu1at1ons Governing Underground Storage

[

E2

the proposed reguiations govern1ng underground storage of hazard-

ous substances, ‘to be codified in Subchapter 16 of Chapter 3

Titie 23, California Adm1nxstrat1ve Code.

The proposed

regulations appear to be too onerous to the small bus1ness
.entity by requiring a very h1gh capital investment.

1

s Our members are, generally speak1ng, very active in trans-
portation - but'they are small businesses..

We ask that, 1in rev1ew1ng these proposed regu?at1ons the

board keep in mind the smal] businesses that will be affected
and the substantial cost of compTy;ng w1th the regu]at1ons.

If you have any questions about the concerns of the Taxicab

tions, p1ease call our legislative advocate in, Sacramento,

Gerald dJ

JS:sm

.

. Desmond, Sr., at (916) 441- 4166

STncerely, -

Jim Steele |
President

Retuone G

0CT 2 21984
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Kenneth R. Henneman, Consulting Engineer
3142 Montpelier Court
Pleasanton, CA 94566

(415) 846-1450

October 17, 1984

Mr. Harold Singer

Division of Technical Services

State Water Resources Control Board
P.O, Box 100

Sacramento, CA 25301

Re: Proposed Underground Tanks Regulations
Dear Mr. Singer:

At the ASCE symposium last week you indicated I should write down primary concerns
with the proposed regulations relating to drilling monitoring wells. The SWRCB staif
geologist said the same thing when I talked briefly with him.

As I understand regulation sections 4.16 to #4.30, you will require exploratory borings,
vadose zone monitoring wells, groundwater leak detection wells, and assurance
monitoring wells. Some of these can be the same hole. On pages !l through 19
(article 4) of the Fiscal Impact Statement, you propose three deep wells dug into the
aquifer for alternatives 1, 2, 3, and %, and four shallow wells (to tank fill bottom) for
alternatives 2, 3, 4, and 5. The cost is $2 billion for the 200,000 tanks, or $10,000
per tank. The result of this expenditure is 600,000 wells directly connecting hazardous
waste tanks with the groundwater! I have a problem with this. 1 am concerned,

In the past, we tried to prevent connecting pollution sources with the groundwater.
In the 1950s and 1960s the state water agencies were very concerned about sea water
intrusion and shallow pollution from septic tanks, and from the ground surface, State
well standards were developed and, sometimes, county standards were written, Key
problems these standards deal with are wells located too close to pollution sources
and wells allowing polluted (or contaminated) water to flow down the well (page % of
Bulletin 74-81, State Well Standards). Solvents move through most soils; they could
move faster along a well casing or well seal, and they would certainly move faster
down a well. Detecting a 0.05 gallon per hour (200 gallons in six months} gas leak
would be easier with a well, since the gas would probably get to the water faster.
You accormnplish detecting the leak, but it might be a better water pollution prevention
strategy to risk not finding small leaks right away, than to risk polluting the groundwater.
Without the well, the natural soil could retard or prevent downward movement of the
material and prevent pollution of main groundwater zones. ,‘
The tradeoffs should be considered. Some monitoring guidelines recognize the problem.
Los Angeles County guidelines do not normally require drilling over #0 feet down, or
through a clay lense over 5 feet thick. Likewise, Alameda County Water District
guidelines recommend stopping at a competent aquitard, or 45 feet, but require that
professional judgment be used. The number of wells required in the different guidelines

Received D15

0CT 221984




Mr. Harold Singer
Page 2

- QOctober 17, 1984

vary, as does the number of vadose wells relative to the number of groundwater wells,
The more wells, the greater the potential for a problem. The number of wells required
in the different guidelines vary, as does the number of vadose wells relative to the
number of groundwater wells, I know you and other SWRCB staff are concerned about
detecting leaks. Dalily product monitoring and tank integrity tests are not completely
dependable, But perhaps, by considering tank types, age, and use; groundwater location,
use and depth, and vadose zone characteristics; and with careful inspection and more
frequent integrity testing, etc.; the number of wells could be reduced significantly,

- and even eliminated in many cases.

I have talked with several groundwater experts who have not reviewed your guidelines.
Perhaps a review panel would help attract their attention to the problem. Consideration
should be given to evaluating the risk created by drilling with the risk of failure of
other types of monitoring; and to the resulting problem and its effect on groundwater
degradation, groundwater supply, and public health. Risks, costs, methods, and the
value of expensive wells and monitoring equipment could be examined. A committee
composed of state experts in groundwater resource pollution problems, groundwater
management, well construction, underground tanks, and in monitoring devices perhaps
could address the problem before a $2 billion program was initiated. With so many
groundwater problems in the state, care should be taken before embarking on such a

large expenditure without considerable discussion among the public and the water

interest to make sure it is the most productive way to protect the public from water
polluted by leaking tanks.

I appreciate the opportunity to be able to comment on the proposed éuidelines. Please
call if I can be of help in any way.

Sincerely yours,

%““‘W

Kenneth R. Henneman

kk
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Kenneth R. Henneman
Consulting Engineer
3142 Montpelier Court
' Pleasanton, California 94566
(415) 846-4450

I

Received DTS

| NOV 2 11984

November 19, 1984

Mr. Harold Singer

Division of Technical Services

State Water Resources Control Board
P.O. Box 100

Sacramento, CA 95801

RE: Proposed Underground Tank Regulations
Dear Mr. Singer:
Since 1 complained about the original draft regulations, it is only fair to tell
you the revised ones are mu¢h better. Thanks for changing them. I know how
much effort it is to write new regulations, and appreciate your work.
Sincerely,

K .

Kenneth R. Henneman

cho

cc: Mr., Robert Ford
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Harold Singer

Division of Technical Services
P .0 Box 100 .
Sacramento, CA 95801

Dear Sir:

I wish to comment on the proposed Underground Storage of
Hazardous Substances Act implementation regulations.

The intent of the legislation is beneficial and is surely
worth while.

With any program that 1s ‘new, far reachlng, and direction
changing, the 'start is the key to its downstream success,

San Diego County along with the Ailr Resocurces'Board discover-

ed that by banning emissions from fueling at the 100% level,
the county never did get their air quality program off of

. the ground. Delay followed delay; litigation compounded

with administrative stalling crlppled what was a well inten-

tioned objectlve. :

It appears that the tank leak rules are being directed to
monitoxr the ecosystem not the tank. The "historical" aspects
of the site were not part of the original legislation.

Holes will be punched into the earth with ‘abandon. Money
costs and the impact on business is verbally recognized

but not really understood. The whole program seems to be
taking on a life of its own.

Specifically, we "operate" 20 tanks. Cost estimates publish-
ed in the proposals were $20,000 over the first five years
for each tank yvet the same proposals mandate compliance

by July 1985 compressing the costs into a six month span

not five -years.

Using State figures, the costs for compliance on my 20 tanks
will be $400,000, a number that is nearly double the net
worth of my company. If I were able to borrow this sum,

the payback at current bank rates and times (15.75%-60
months) would be $9,672 per month or $116,074 a year. Our
firm has never earned an operating income nearly that large.
A great inhibiting cloud has been thrown over an industry
. that is generally innocent of peollution.
I

RECENVRE~A
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In adopting legislation we ask.that they be imposed on a
phase-in that recognizes the financial impact on small busi-
ness. Don't put too much store in Small Business Adminis-—
tration leoans as ‘they are not.geared'or prlced ‘for this
type of a nonproductive expendlture. Don't assume that
scientific staff is dealing from a full deck when facing
real problems and costly solutions. Don't assume that re-—
sources such as geologists, hydrologists, drillers, soil
chemists, program administrators, and other support people
are in infinite supply and-.can be mustered in reasonable
fashion to provide an efficient compliance to an arbitrary
solution-of-problem date.

You are asking me to mortgage my life's work ,on the basis

of serious problems at one end and at the other .a third
assistant administrator who can interpret the "rules" without
regard of the difficulty of compliance, the degree of compli--
ance or degree of the local problem.

I ask that you don't put the small gasoline and diesel mar-
keter on an impossible fast track, that the rules be reason-
able considering the full chain of distribution and docu-
mentation and that you do not set goals that are soluable
only by big government and big business.

We want clean pure water too, so let us be a healthy part
of the solution.

L. J. \Atwater
President California Fuels

Past-President California Independent 01l Marketers
Past-General Chairman of the Pacific 0il Conference
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Water Resource Board L Coee E
Paul R. Bonderson Building . R R e
Sacramento, CA 95801 o o D
TDate: January 15, 1985 o “ ;ifA . L —jijf. o
‘Re: Underground tank regulations' .
Dear Gentlemen and Ladies: .
Thank you for your numerous hearings on thia.importm
ant subject. I am writing to you because of the tremen—
dous impact these proposed rules will have on my small
company and on my customers. Many of these customers _
. will simply go out of the gasollne business because of .
i the prohibitive costs involved in complying with these
: rules. I would like to point out several areas I feels
need re-working and/or ellmlnatlon.
L c |
% 1) 2640 (b) States that unauthorized releases '
; are to be detected before ground water is af-
g fected. The next sentence contradicts the
! previous statement, and says that "ground watexr
' monitoring may be utilized as a primary means
i : e .of monitoring...”. By the time.a leak can
be detected the ground water is already contami-
_ nated. The last part of the sentence is even
i o more rediculous "...when the ground water does.
K ' not have actual or potential beneficial uses.™
X _ In a state that is. digging trenches, canals,
i ) ' - wells and building dams like mad and according
' - to literature publised by your own department Y
most of the underground tanks in Califormnia N
are located. in area where there is potemxtial
or beneficial use.for the water around or'under~
those tanks. .
' Statement: This rules out most ground water monit- , _
oring as a monitoring alternative. - ‘ e
_ o . Received DTS
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2641 (c) (1) Using curreﬁtly.éppofved and avail-~

able -technology, tank testing will.cost $300. 00

to $400.00 per tank per month, wirich means .
.$10,000.00 to $14,500.00 per year for a typical .

3 tank station. This will drive most independ-

.ent or small morm and pop dealers out of bus;ness.

Statements: Can you call loss of ones jch an'%

3)_

a.I!.ternai‘.r«re’J

..
e

2641 (c¢) (6) This "monitoring alternati&e*'ié

supposed to be for motor wvehicle fuel storage
tanks. The reasons for all the superfluous -
overlap of monitoring devices is. unknowrn. Why
should someone use this alternative when alter-
natives 2, 3, or 4 meet the requirements without -
being overly duplicative. This obviously is

a false bone that has been thrown out in the’

' hopes of shutting up the opp051hlon to these

rules in general.

Statement: This is basicélly option 2647, (c_:i} (5)

4

with minimum 2 more back ups to further
inflate the cost of stopping leaks.

2641 (c} (3 and 4} These “options" are in direét

contradiction to their own requirements. Both
alternatives say that ground water under tanks
must not have any actual or potential beneficial
uses (municipal, domestic, industrial, or agri-
cultural supply) " and not hydraulically connected

'to other useful water. As stated earlier in

this letter according to D.W.R. (Department

of Water Resources) literature and looking

at the locations of most tanks ground water

in the areas would disqualify both of these
alternatives in all but a few locatlons in the
STATE! :

Statement: Two more non-alternatives offered by

5

the state to bus;ness which supports
this state. '

2641 (c) (5) This might be a workable alternative
except for the fact that the daily tank stick
triggers are totally unnecessary. Businessper-
sons cannot afford to lose gallons into the
ground and most do reconcilliations now; plus



5) Cont'd 2461 (c) (5) the annual tank. test works -
as a backup. If a station owner or eperator
overlooks a leak it just means clean. up will
be harder and more expensive later, ‘and not -
in their best interest. : . ;-?
Statement: This law .should be in the best intefest.
- of everyone. People and environment. .
first, business second, bureaucrats C
last. As the alternative exists naw
all it will create are a bunch of cheat—
ers. .

6) 2635 (b) (4) Why must an F.R.P. coaked tank
also have cathodic protection? Maybe with all
their resources the staff neglected to consult
a qualified corrosion englneer. :

Statement: When in doubt be superfluous it does
"not cost the state any money,.

7) I would like to make a proposal offe:ed as - -al-
‘terpnative 8. This includes pipeline leak de-
tectors, inventory reconcilliation with neo gal=-
lonage triggers, annual tank tightness tests
and a seven year phase in of dunal contalinment-
which is obviously the ultimate goal of not
only the station owner/operator but: of the
D.W.R. as well. This would accomodate small -
business and large to commit to dual contain-
ment one seventh of their tanks each year until
dual containment is complete. : -

. In conclusion, any alternative or “"great answer"
which punches holes in the ground creating a peossible
ground water disaster sjituation lacks foresight, which
is the key to answering any large problem. The next
key is working with the business community that keeps
the tax dollars rolling in and the public emploaved..
Thanking you in advance for your consideratiom*

Respectfully’ submltted

David B. Atwater _
Vice-President Marketing

DBA/cmw ' o o



SERVE YOURSELF & MULTIPLE PUMP ASSOCIATION, ING.
3960 WILSHIRE BOULEVARD SUITE 401A

State Water Resources Control Boarnd
P.0.Box 100
Sacramento, CA 95801

&

ATTN: Carole A. Onorato
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REDDING OIL COMPANY

PHONE 916—243-1217 P. 0. Box 280
REDDING, BALIFORNIA sgcose

= Ogtober—ldo=-1984 /

Mr. Harold Singer

Division of Technical Services
State Water Resources Control Board
P.0. Box 100

Sacramento, CA 95801

Dear Mr. Singer:

I have reviewed your draft regulations to establish standards
and procedures for permit programs for underground storage of
hazardous substances, including gasoline, diesel, and drain oil.
I am most concerned about the possible economic impact the
proposed regulations could have not only on our business, but
on the businesses of our seventy-six customers with underground
petroleum storage tanks.

We always have counselled our customers to maintain strict
contrcl over their underground tank inventories, since no one
wants to contaminate underground water supplies. However, the
economic return we and our customers are earning from these
135 tanks would in no way justify complicated and expensive
monitoring and tank testing costs, let alone within such a
short time frame as July 1, 1985.

We also are concerned that we may be liable for catastrophic
expenses to mitigate leaks which might have occurred before we
even owned the land or tanks involved.

We thus ask that you simplify and delay compliance requirements
until monitoring and testing technology is available at a more
reasonable economic cost. We also ask that your regulations
include provisions for minor historical releases which may be
detected but which pose no danger to groundwater.

Jack Reiser

Received DTS

00T 22 1504




cressey

beverape distributing

Oct. 16, 1984

Mr. Harold Singer

Division of Technical Services
State Water Resources Control Board
P.0O..-Box 100

Sacramente, Calif. 25801

Dear Mr. Singer,-

The purpose of this letter is to express my
concearn, as a small Business owner, as to the finan-
cial ramifications of the purposed regulations that
may be extablished for underground storage of hazard-
ous substances.

We feel that the present method of controling
the inventories by a physical count is more than
adegquate to detect any leaks that might develop in
our tanks. The added costs of monitoring devices
and the upkeep of this equipment would offset the
small savings in fuel costs that we have realized
with the installation of our tanks. As I am sure
you are aware, it is difficult enough for a small
business to keep the "bottom line" out of the "Red"
and we feel that such proposals would only add to
all of our costs with little benefit to anyone
except the people that produce the monitoring devices.

Please congider the small business man when

these important regulations are brought up in the near
future.

Sincerely, ////
ary R. Cressey Z

Cwner . ) ) Received DTS
Cressey Beverage Distributing
0CT 22 1084

GRC/jrw

4948 caterpillar road o p.o. box 524 redding, california 96099 (916) 241-4932
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Perm. Chairman of the Board. Emeritus

G, A, POWELL

President

RCBERT A. STURGEON ~

Exet. Vice President

LEWIS ELLIOTT
Vice President

GLENN OSBOUHNE
Secretary

JOHN LYDDON
Treasurer

MICHAEL HAHVEY
Chief Counsel

WILLIAM C. DIXON
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HERBERT WETZLER

Directors
J. W, COLIN
ROBERT J. DEARINGER
GARY P, GIMENEZ
THOMAS J. JAMIESON
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NOEL A. ANENBERG
Executive Director

PAULT. ERDOS

October 17, 1984
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3960 WILSHIRE BOULEVARD - ¢ b
. SUITE 401A
. LOS ANGELES, CALIFORNIA 90010
' (213) 387-3114 -,

State Water Resources Control Board

P.0.Box 100

Sacramento, CA 95801

ATTN: Carole A, Onorato - '

'Dear Ms. Onorato:

The Proposed regulatidns for underground storage
of hazardous material by the State Water Resources
Board is, as propdsed, devastating to the small \
(and large as well) independent service station
operatdﬁs. A

fo enumerate our concern oné by one: the limited
time it allows us to evaluate and plan our action,
perhaps even to find a better and less experisive
way to comply with the necessary end result. Time .
limits our ability to explore alternative methods.

Next our objection to éxPlore so-called Histori-
cal Contaminations (if any): since any service
statlon older than a very few years must have been
exposed: to spllls of gasollne that may have per-
meated the cdncrete-and contaminated the ground
several inches below the surface and perhaps

hundreds of feet above the water table and per-

‘haps as much as 500 feétjabove the equifer. Any

expert can swear to this.

I

Even though ‘we expect the regulaiions to be ob-
served by everyone, for the small independent it
will mean bankruptcy. The majors easily recover
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the cost, whatever it may be, by adding the cost to the
dealer's price or raise the rent. The dealer can inqreaée
hig retail ﬁrice and the people of California eventually
will be paying for ‘the entire project. Not s6 with the
small dealers, who own thelr stations and who will not be -
able to recover the cost, who can't eéen stay in business
with the estimated costs of up to $25,000 or more in some
instances. ' -

We want clean water and are willing to work #Hor it, but
putting us out of business will -not help.

We urge the Control Board %o revise all suﬁmitteq object-
ions and adjust the regulations to a sane and attainable
level, that all concerned can wholeheartedly support.

We aim to work with you to achieve a reasonable goal-but

remehérr, you will not succexd by putting us out of busginess

and have the people of California pay for unnecessary ex-—
pense by knocking out the only competitive force in the
market place, namely the independent operators.

Ms., Onorato, I trust you will see that logic and common
sense will prevail and will do what's needed to eliminate
the unnecessary difficulties for everyone concerned.

Yours truly,

(224&£thfl Q}14Q¢r,

Paul T. Erdos f - S
Executive Director . = .

cc: Harold Singer
PTE:ee
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ARMOUR OIL COMPANY

October 17, 1984

State Water Resources Control Board
Division of Technical Services

P.0, Box 100

Sacramento CA 95801-0100

Dear SWRCB:

Unless we get some more specific and
definitive guldelines for underground storage
of hazardous material soon, we will be unable
to comply by the January lst deadline. It's
not that we don't want teo or are in any way
being uncooperative, it is merely the logis-
tics dnvolved.

Is there now or will there socon be ayail-~
able a guide specifically for the petroleum
retailer? That would help insure that all are
appraised of thedir responsibilities and elimi-
nate having to interpret so many legal and
engineering terms. Yes, we have readandnreraad
all of the various drafts and find they pose
more questiocns (for us) +han they answer. Even
our consultants, who presumably employ trained
engineers, are having trouble with the proposed
regulations, We know your task 1s not an easy
one, with literally hundreds of details to be
attended to. We can be patient with the process,
if we know you will be patient with us if com-
pliance does mot occur overnight!

Sincerely yours,
lI .
- R E Ponctren
R, E. Andrews

REA/Ls \ S

Recow.

BC1 2~

291-1000




October Twenty-Second
Nineteen Eighty-Four

Regxonal_ - - :

Councilof - : o
Rural Ms. Carole A. Onorato, Chairwoman _~
3 and Members, Water Resources
Counhes Control Board-- ) - . -
v - 901 P Street ) o
1121 “L" Strest Sacramento., California 95814 — - -
Suite 508-A - -
Sacramento, California ) Attention Harold S-jnger-

(916) 447‘(’?53; - Division of Technical Services

Deayr Madam Chai[r and Members:- ) -

PRESIDENT
SUZANNE KUEHL At a recent meeting of the Board of Directors of the Regional
Galaveras Gounty Council of Rural Counties (RCRC), the Supervisors considered
FIRST VICE PRESIDENT the impact of Chapter 1046, Statutes of 1983 (AB 1362 Sher)
P Narpoos ooty - and the proposed Subchapter 16 reguiations dealing with under-
TREASURER ground tanks and concurred with the Modoc Board of Supervisors'
(BILL OQATES contention that the compliance with such Taws would be prohib-
i itively expensive to the tank owners and not cost-effactive as
‘XECUWEC”MM"TEE to enforcement by the rural counties (letter - Modoc County
WILLIAM K. FREEMAN
Alpine County attaCth) ) _
e : S :
JOHNNY JOHNSON As you know, rural interests are difficult to represent, hot - -
JOHN B. LAXAGUE only because of their remoteness; but also because of théir
RICHARDL BROWN  © complex diversity. In the past the rural counties have often
Det Norte County (Altemate} felt both politically and geographically isolated. In many —
PAST PRESIDENTS instances, such as AB 1362, legislative solutions designed to
Mondoon 2o solve problems confronting county government address themselves
M CHAEAN primarily.to urban and metropolitan areas. Conceivably, such
SARBARA Y. CROWLEY actions might prove to be unrealistic, inconsistent, and -
o AL BARBERO inappropriate for the health, safety., environmental and economic
;;:fgg‘;‘:?ﬁg'; welfare of the rural areas.
Placer County o -
BB oo County What we are asking is that the Water Resources Control Board
MEMBER COUNTIES recognize and support efforts planned by RCRC to secure the
T pipine required approval by the Legislature and the -Governor to allow
Calaveras the rural counties ﬂembﬂ?ty.and selected local options.when-
DelNorte ever feasible and consistent with the overall public policies
G embodied in the enabling legislation. We dntend to seek
windera financial assistance/incentives to address the dire economic -
Modoc 1mp11cat1ons imposed by the present- regulatory and statutor'y -
Nevads requirements. y - -
Plumas - . .

San Benito - -

Tehama - - -
. Tuolumne — - - “



Ms. Carole A. Onorato, Chairwoman

and Members, Water Resources Control Board
Page Two

October 22, 1984

Madam Chair and Members, the tank owners, county officials and the
residents of the rural areas are concerned and most anxious that you
and your colleagues, as well as the involved legislators, be absolutely
certain that the new Taw and regulations do not impose unfair and
unnecessary burdens on individuals or the rural economy as a whole.
RCRC believes that the proposed program will have a very negative
economic and social impact with a disproportionate private and public
cost demand and other -severe technical difficulties due to ]ack of
financial and human resources needed for compliance.

There is more that unites rural areas than divides us., In the spirit
of fostering continued progress and veasonable standards, a workable
implementation process and methods to aliow industry or rural local
government to vary from strict interpretation.of the new Taw, we call
upon all state decision-makers to support efforts by RCRC to inspire
the Legislature to -instil]l fairness and equity as overriding consi-
derations in the rural areas. We believe further that everyone should
pay his fair share of the burden,and, hopefully, modifications to the
new law will also guarantee equality of sacrifice.

RCRC pledges 1its very best efforts in working with you. toward the stated
goal to protect human health and the environment as this is our best
hope to influence the future destinies of rural Califernia.

Thank you for allowing RCRC the opportunity to submit these brief views
and for your consideration of our concerns that the economic well-being
of the rural areas and the State's environmental health benefit from a
recognition -that these interests are shared, not disputed.

Warm personal regards,

Enclosure: Letter from Modoc County, 5/18/84 ) . ‘

cc:  The Honorable Suzanne Kuehl, President, RCRC i
The Honorable Lesiey J. Chace, Supervisor, County of Modoc
The Honorable Byron Sher, Member of the State Assembly
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JOHN B LAXAGUE : . MAXINE MADISON
v Cedarvie ' Coum;- Cletk
MELVIN "A‘:Liy“ ANDERSON e
uras
LESLEY CHACE Clerk of the
O Alturas MODOC COUNTY BOARD OF SUPERVISORS
MW “Mickey™ JONES Box 131
Altaras . ALTURAS, CALIFORNIA 95101
JOHN L COULSOR ,D/’Jﬂ Iy d (7f S”ﬂfr VIsors (916) 233-2215

Tulelake

May 18, 1984

Member Counties .

Northern California Supervisors Ass'n.
P.0O. Box 463

Redding, CA 96099

Dear Supervisors;

AB 1362 (Underground Storage of Hazardous Substances) has caused
much discussion in the rural counties in the past few weeks. There
is some confusion and uncertainty, and inconsistency in who should
be appointed as the designated agency and how to implement this

. legislation.

I am very concerned about this State mandated local program and

the ability for our county to cover all program costs with the
permit fee. Initial evaluation shows that with our very limited
number of underground storage tanks and the unreasonable amount of
money we would need to charge it would still be impossible for us
to recover all program costs.

Modoc County Board of Supervisors have not taken any action yet re-
garding this, however this is an agenda item for our May 21lst Board
meeting to reguest some assistance from our legislators. ,
I have already discussed AB 1362 and the several other Assembly-
Senate bills with Assemblyman Stan Statham and Senator Ray Johnson
and expressed my concerns. '

I will propose to the Modoc County Board of Supervisors that we
request the legislature to consider an exemption from implementation
of this program in the rural counties until the guidelines have been
clearly. outlined and programs are well established in the larger
counties where significant problems occur with the storage of hazardous
substances.

Secondly, I feel that there is a need for some subvention funding (in
a similar way to the Air Pollution subvention funding) to help the

. rural counties implement their programs. To substantiate this request,
we will send a cost analysis for our program to our legislators.




Enclosed is a staff analysis of these bills, supplied to me by
Senator Ray Johnson's office.

I am asking that your. Board of Supervisors Support our request for
any assistance that you feel necessary in implementation of this
program,

Assemblyman Statham indicated his willingness in co-~operating with
rural counties on this issue and needs information regarding your
counties costs as soon as possible.

sincerely,

Lesley J. e, Superv1sor
Modoc County Board of Supervisors

Enc.

ca: Nor Cal Supervisors Association

Butte County Board of Supervisors
Glenn County Board of Supervisors
Lassen County Board of Supervisors
Plumas County Board of Supervisors
Shasta County Board of Supervisors
Siskiyou County Board of Supervisors
Tehama County Board of Supervisors
Trinity County Board of Supervisors
Assenmblyman Stan Statham
Senator Ray Johnson
Senator Jim Nielson
CSAaC

«RCRC



TOM HAMILTON, CHAIRMAN
BOARD OF SUPERVISORS

COUNTY OF SAN DIEGO

1600 PACIFIC HIGHWAY, ROOM 338
SAN DIEGO, CALIFORNIA 82101-2470

feJ:

iFresh waferas a soume—: of Li

Ms. Carol Dnorato, Chairwoman
State Water Resources Control Board

P.0. Box 100
Sacramento, CA 95801
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BOARD OF SUPERVISORS
1600 PACIFIC HIGHWAY, ROOM 335 » SAN DIEGO, CALIFORNIA 92101-2470
(619) 236-2249

TOM HAMILTON .
CHAIRMARN
BOARD OF SUPERVISORS

October 19, 1984

Ms. Carol Onorato, Chairwoman ‘ '
State Water Resources Control Board
- 901 "P" Street
P.0. Box 100
Sacramento, CA 95801

Dear Chairwoman Onorato:

" On behalf of the Board of Supervisors of the County of San Diego, I
request that you take the attached staff report and recommendations
under advisement in adopting the regulations governing underground
storage of hazardous substances.

If you have questions, or would 1ike further clarification on this
matter, please feel free to contact Donald G. Ramras, M.D., Health
Officer, at (619) 236-2237.

Sincerely yours

AV
TOM HAMILTON, Chairman
Board of Supervisors

- Attachment

cc: Gordon Duffy, Secretary of
Environmental Affairs
Donald G. Ramras, M.D.,
Health Officer

e — T — - e s —— " -

t

COUNTY OF SAN DIEGO



COUNTY OF SAN DIEGO
DEPARTMENT OF HEALTH SERVICES
DIVISION QF ENVIRONMENTAL HEALTH PROTECTION
HAZARDOUS MATERIALS MANAGEMENT UNIT

STAFF REPORT: Proposed State Regulations Governing Undergrouﬁd Storage of
Hazardous Substances.

BACKGROUND

AB 1362 (Sher), Underground Storage of Hazardous Substances, added provisions
,to the California Health and Safety Code which require local jurisdictions to
regulate underground tanks by establishing permit and inspection programs. The
need for the law became apparent when it was discovered that hazardous substances
from leaky underground storage tanks had contaminated groundwater supplies in
several California locations. To accomplish the goal of protecting groundwater
resources, the new law establishes design, construction, and monitoring standards
for all new underground storage tanks, and establishes monitoring systems require-
ments for all existing tanks. A significant requirement of the law is that
all new tank systems must have secondary containment. The Tlaw, passed 1in
September 1983, requires that the State Water Resources Control Board (SWRCB)
promuligate regulations to implement .the law and that law and “the requiations
be administered and enforced by a designated local agency.

On January 3, 1984, the San Diego County Board of Supervisors designated the
Department of Health Services as the local agency responsible for| implementing
the provisions of AB 1362 1in San Diego County. Ordinance #6753 was adopted
by the Board of Supervisors on April 3, 1984 formally establishing the underground
tank program and a fee structure for required permits.

The State Water Resources Control Board has developed the proposed regulations
governing underground storage, pursuant to ‘Section 25288.2(a) of the law,
(Attachment C). The proposed regulations outline the standards for the design,
construction and monitoring of new tanks; detail the monitoring requirements
and methods for all existing tanks: specify recording and reporting requirements
for unauthorized releases from tanks; outline procedures for repair of tanks;
establish procedures for issuing categorical and site specific variances from
the standards estabiished for both new and old tanks; and set procedures for
State Board approval of local design and construction standards more stringent
than those set forth in the Health and Safety Code. The public comment period
for the draft regulations extends to October 23, 1984. By law, the regulations
must be adopted by January 1, 1985. As the designated 1local agency, the
Department of Health Services will enforce the regulations as they are eventually
adopted. '
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AB 3781 (Sher and Cortese, Chapter 1584, Stats 1984), was adopted September 29,

1984. This bill amended the provision of the Taw regarding the regulations
that the State Water Resources Control Board must develop regarding monitoring
existing underground tanks. AB 3781 provides that the State Water Resources
Control Board must develop regulations specifying monitoring alternatives. It
also gives the local agency certain flexibility in approving monitoring systems.
The proposed regulations now available for public comment were developed prior
to the adoption of AB 3781, and do not present viable alternative .monitoring
methods nor specify significant Tocal flexibility.

ANALYSIS AND COMMENT

This Department endorses the primary purpose of the Sher Bill and the draft
regulations, which is to protect groundwater resources. We have experienced
problems from Tleaky underground tanks in San Diego County and firmly support
routine tank testing and monitoring for all tanks. We endorse the 1law's
requirement of secondary containment for all new underground storage tanks.
We further support the concept of encouraging owners of existing tanks to
carefully evaluate their underground storage needs in view of their new
responsibilities under the law and regulations. Many tank owners, we feel,
will choose to either replace their existing single walled tanks with new
secondary containment systems or abandon underground storage altogether.

Qur major area of concern in the draft regulations is Article 4, "Existing Under-
ground Storage Tank Monitoring Criteria®. This article requires a very compre-
hensive, multi-faceted monitoring program for every existing underground tank,
regardless of the existing or potential future uses of the groundwater or the
specific hazardous material stored. This article does not provide any real
alternative monitoring methods, as now required in recent amendments to the
law (AB 3781), but requires the installation of essentially one multi-faceted
monitoring program for all existing tanks. Further, the proposed regulations
do not allow the local agency any flexibility in determining the type and extent
of monitoring required for a given tank. While we strongly support the need
for routine monitoring of all exjsting tanks, we do not believe that the high
level of monitoring required 1in - the proposed vegulations is appropriate in all
cases nor is it required by the Taw, as amended in AB 3781. To be adequate
under the proposed regulations, the monitoring system must be capable of detecting
active and past unauthorized releases, as well as releases that may occur iin
the future before groundwater 1is affected, and must be capable of measuring
the groundwater .quality directly. Each of the following monitoring methods
must be implemented for every existing tank, with very Tlimited exceptions:
groundwater monitoring, vadose (unsaturated) zone well monitoring, soils testing
and exploratory boring, inventory control, and ‘“tank testing. The monitoring
system required is thus designed to give a very high level of confidence 1in
detecting past, present and future 1leaks. This ambitious monitoring program
outTined in the draft regulations is being imposed on tank owners that, for
the most part, have never before been asked to monitor their tanks in any way.
Tank ownership under these regulations is very expensive even when there may
be no useable groundwater to protect. The State's Fiscal Impact Statement that
accompanies the draft regulations provides estimates of the "dollar costs
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to implement the regulations. (Attachment D). For existing underground storage
tanks, the initial cost to the owner to comply with the proposed monitoring
requirement is estimated to range from $3,600 to $14,700 per ‘tank. Estimated
annual operating costs range from $3,200 to $6,160 per tank.

An issue that needs to be addressed is the costs versus the benefits of implement-
ing the monitoring program proposed in the draft regulations. The cost of
monitoring appears to be unjustified in situations where there 1is no usable
groundwater or where the substance stored is relatively harmtess. On the other
hand, the cost of monitoring may be very slight compared to the cost of cleaning
up a Teak from an underground tank or contaminating a water supply. Clean up
costs can easily exceed $100,000 in many cases. When the tank owner 1is not
financially able to afford the cost of clean up, the cost may be borne by the
public. When a site clean up is required, however, the extent of the clean
up 1is at Tteast in part related to the existing and potential uses of the
groundwater and the specific hazardous substance stored, whereas the monitoring
systems proposed in the draft regulations are -independent of groundwater quality
and the hazardous substance stored.

The Comprehensive Water Quality Control Plan Report, San Diego Region* was
developed by the San Diego Region Water Quality Control Board and approved by
the State Water Resources Control Board. The report, commonly referred to as
the Basin Plan, identifies the various beneficial uses of the region's water
resources and establishes water. quality objectives to protect those beneficiai
uses. The Basin Plan is presently used to some extent to determine the relative
significance of a leak from an underground storage tank. In San Diego County,
there are some areas where no existing nor potential future uses of the
groundwater have been identified in the Basin Plan, and there are other areas
with only Tlimited uses identified. MWhile we strongly agree that every existing
tank must be monitored and that a reasonable level of confidence in the monitoring
program must exist, we submit that the cost to obtain the very high Tevel of
confidence 1in 1leak detection afforded by the monitoring program proposed may
not be justifiable in all areas of the County or for all materials defined as
hazardous substances. The variance procedures outlined in the regulations offer
the only mechanism for approval of a 1less comprehensive monitoring program.
To apply for a variance, a tank owner must appeal directly to either the State
Water Resources Control Board (for a categorical variance) or the Regional Water
Quality Control Board (for a site specific variance). With a proposed processing
fee of $26,000 for a categorical variance and $7,750 for a site specific variance,
however, the variance procedure offers little relief for most small businesses.

Another significant point of concern with the draft regulations is contained
in Section 2633 of Article 3 which details construction standards for new under-
ground tanks storing motor vehicle fuel. The point is a technical one, but
it represents a significant philosophical departure from the intent of both
the law and the rest of the proposed regulations. The regulations allow that
pressurized piping associated with an underground motor vehicle fuel tank equipped

* State Water Resources Control Board, San Diego Region, Comprehensive
Water Quality Control Plan Report, March 1979.

o e P et L _ - - e - -
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with an automatic pressure loss detector and flow restriction .device is exempt
from the secondary containment standards that apply to all other systems. It
has been our experience that a significant portion of leaks from underground
storage systems occur in that piping. The Teak detectors presently available
do not prohibit flow in the event of a leak but merely reduce the flow of fuel.
The fuel can still escape into the surrounding environment. Further, it is
our impression that Teak detectors are not very reliable and are easily altered.
It, therefore, seems inconsistent that the overall intent of the law and draft
regulations is to provide maximum protection of groundwater resources, and yet
a significant potential source of leaks, i.e., pressurized product 1line, is
allowed to be installed with relatively little safeguard. We recommend that
the regulations be strengthened to require more stringent performance standards
for the leak detection system before the piping would qualify for an exemption
from secondary containment. The regulations might include a requirement that
the leak detector act to terminate all product flow in the event of a Tleak,
and/or specify actions that the operator must take when the leak detector is
activated.

RECOMMENDATIONS

Staff of the Department of Health Services offer the following general recommenda-
tions on the regulations with respect to monitoring underground storage tanks.

Specific technical comments on the components of the monitoring systems and
on the other sections of the regulations”will be addressed to the State Water
Resources Control Board in a subsequent staff letter.

1) Establish monitoring requirements for existing tanks based on the existing
and potential future uses of the groundwater as identified in the Basin
Plan and based on the type of hazardous substances stored. We suggest
that a matrix be developed with groundwater uses and categories of hazardous
substances as the variables considered in determining the type of mon1tor1ng
system required for a g1ven tank.

2) Develop monitoring alternatives 1in compliance with Section 25292(c) of
the Taw, as amended by AB 3781.

3) Allow the local jurisdictions, in compliance with regulations developed
by the State, to approve the installation and maintenance of an interim
monitoring system for an existing tank in cases where the tank owner plans
and specifically commits to remove the tank(s) within a specified period
of time (one to two years, for example).

4) Restructure the variance procedures and fees to allow "minor" variances
- from the regulations, with reduced processing fees, to be, issued by the
local jurisdictions and the Regional Water Quality Control Board.

5) Amend Section 2633(f) of Article 3 of the regulations to require more
stringent performance standards for leak detection systems on new pressurized
pipelines in order for the system to qualify for an exemption from secondary
containment. The regulations should include a requirement that the Tleak
detector act to terminate all product flow in the event of a leak and/or .
specify actions the operator must take when the leak detector is activated.
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On"-behalf of two environmental protection- companles, Hun;er'Env¢ronmental S T .
ervices and Mdllory Capacitor Company, I wish to 'raise several . =~ S
obgecglans to the proposed regulaticas (Subchapter 16 of .Chapter 3, Title 23,
California Administrative Code) relating to underground storage of hazardous .
substances which are now before the Board for con31derat10n. Our comtents:
inciude three concerms: graat potnnt*al for confusién amongst those who mEst
comply with the regulations, legal 1ntovp"etat10u, and scme- of tha : v
requirements themselves, L. '

H . . . L P

. . . .
4 . - . -

Confusion S B - ' i R

The proposeu,*eoulations are being promulzated in .accordance with the
provisions of Assembly Bill 13562 (1983). However, two bills (AB 3565 and.

AR 3781) were enacted into law this year which substantizlly and materially
amend A3 1362, While we understand that California state law prohibits the
adoption of regulations in specific response to the two new bi¥ls until after
Januarv 1 when the new laws become a2ffective, we believe that the Board vas
granted sufficient flexibility by cthe DLGVISLORS of AR 13062 that vou now, hawve
the authority to enact regulaticas which would conform to most eof the -
pravisions of tha law as it will be amende d on January 1. Would it not be. Fa?
babtar with raspect to enforcement, Board credibility, and cost efficiencies.
if the Borad were to anticipate the new amendments in irs new regulatlions now
than have to drastically revise them shortLv after adoption? Our cbservarions
of tha testimeny presented by many tank owners and.operators at the Board's
workshop aad pravious hearing lead us to balieve that many- tank owaers and
operators are confused, if not angered, by the pending ragulations and most
seem to be completely unaware that the recent legislation will cause further
regulatory changes. While we and many responsible owners and operators ’
racogniza tha need for regulations vhich are adequate to protect California’
groundwater, we also believe that the regulations should be as undarstandable
as possible in order to achiave Op”lRUH.tﬁd evap enforcement. If tha promposed
regulations bacome effeetive in early 1935 and then are quickly amended to
reflact the A3 3565 and A8 3781 amendments, consliderable confusion and
possible noncompliance will characterize any of those who are chbliged to

v with the regulations. ’ o
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£ tha Board, nonetheless, adopts the proposed ragulations in their presenr
erm, we raspectfully suggest that you cousider -advising all recipispts of the

aoilations that the Aeculatlons will scon be amendzd and iInclude 9n that
s a description bf which sect;ons are subject. to tha AB 3365 and‘AB 3781 -
ndzents, We believe most tamk ownars and opamatohs ara desirous to comply o
ith the regulations and this action.would, at le st,'l_lj'to minimize th& e T
con fub10n whlc - will otherwise exist.. _ o ;ﬂ‘.,;. . B

Qoﬂ

] . . .

Legal'lhterpratatién. . L ' e : B T IR

X o

. - -

A3 1362 does not specifically call for the use of "continuous munﬁtorlng‘ . -
2uy circumstances, although the law, as it will be amendad by AB 3781, does.

- Wz are therefore concerned shout -tha inclusion of aa ertcnasgus &armnltlcn of
“continuous monitoring” in the praposed regulations. The proposed language
definas it as "a system using automatic equipment which routinmely performs the -
rzquired momitoring on a psriodic or cyclic basis throughout each day.™ As- -
uead 4n AB 3781, however, "centinuous menicoring” refers to a "continuous leak
dececcion and alarm system..."” and, furthermove, Elack‘s Law Dictionary {the
standgrd reference work for legal dufinitions) defines Ycontinuous™ to be.

"rninterruptad; unbroken; not intermittent or occcasional; so persistently
repeated a2t short intervals as to constitute virtuwally zn unbroken series. - e
. Connacted, extended, or prolonged withouc cassation ox interruption of
' sequance;" Thus, the proposed regulation is contrary to both the raqulrements
of A3 3731 and the standard legal definitien. It doz2s not call for aa alarm - -
. uor coes it mecessarily require monitoring more frequently tham several times
_per day. We think this definition will certaialy meed to be changed once AR
3781 bacomes effective and, to avold counfusion throughout the industry, should l
be changzed now. ) ' . '

Additionally, we disagree with the <icterpracation given some of thz language .

of subsection (b), Section 23284,1 4f AR 1362, That subsection states in part -

that YAlternative methods of monitoring the tani: on 2 wonthly or more frequent
sis may be required by the lccal szency, censistent witn the regulatlnns of

. The proposed regulations appear to interpret tlhie Ymay" as, "shall®

inasmuch as one of the preoposed alternatives calls for monthly tank tﬁstlnc

Althouzh onz of my clients, Hunter Environwental Services, Inc., is in the

taak~testing business, we belleve thl% alternative imposes a very costly and

ctical option. We believe the Board has the asthority to -establish a
tank~-resting alcernative at nuch les; frequent intervals and‘respectfully

; a5t that ag an-amendment to tha propesed ragulations.

Wa ballieve at ths proposed monitoring alternativss are, in some 1ustances, -

12Ty Spec LELC with regard to some sapacts of the lew and, on the other hand,

¢uita vazue regarding others. For exampla, the proposed reguilations arve very .

it vazx D ) ratlon )
. uncloar about what should be doneo in vadose zone moaitoring while groundwater

3
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~Quite frankly, we belisve some of the

munitoring is ovarly specific.

aonitoring a lternatlvas detailed in the prozosed regulatqons will place
Lnnacessary cost byrdens on taffnovmars and we believe that the adminstrative .
enforcament asPects of thase regulations will be extremsly cumbersome. far the
Stata. By way of example, properly installed continuois wmonitars avound .-
storage tanks do not necessitate the 1nsLallatzcn of gzou:dwater'munch*s

sround these same tanks. Zhe inclusion of groundwatar monitars . with Sourcs,
zmonitors is noi oply unnscessary for eavir ormental pretection -but will, 3159

d

cuble or triple the cost of an effective. 1nstallat10nm

‘statements {(Performance Profile of Continucus Electroaic Leak Detection: znd

Cs2 of Monitoring Wells for Detection of Liquid Hazardcus-Ha*eglals)'wn1¢ﬁ

better illustrate these points. . , :

believe that most of ths. monitoring altzrnatives outlir ed An the prﬂposad
lations will provide suitable protection, but we also cencluda thag wmany”

a mblnations are more costly than necessary. TIn.cu T opinion, the most
~effective and surest method is to require initial testing af all tanks

ng the standard which conforms to NFPA 329) to ensurz thiat a tank is

¢ followed by the installatien of a continucus moaitsring system (as

in AB 3781). This provan method is not even spacified as one of the

ations of alternatives. Although we feel it should be specified as one

eve that—--jn the very least——the final regulatiois should 21low .

v for the utilization of worthwhile existing and Future
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Conc lusion

The diakent of the Legislature and the Governor in enachtingz AB 1362 and its

follew—up legislation has been to protect the waters of the State, the

environment, and the public health. We recognize that tha Board shares those
Ta

gozls and ds atreapting to adopt reohlatlcns consigtant, wlth thosa abiectives.

Le the eEorL, urge you to:

1. Consider incorporztiag
new regulatioans to the

ns of AP 3565 and AB‘B;SI 1ntc thn

the provisio
ne law will allow,

extent th
* 2, Amend the regulations to correctly reflect the "continuous rmoniroring”
provisions of AB 3781, and :

3. Roevise the monitoring alternatives

te better represent available and
future technologies. .

Ye have included two
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 development of underground leak detection systems. At that‘timer(1978), very

PERFORMANCE PROFILE QF - LT

. . CONTINUOUS ELECTRONIC LEAK DETECTIOR

MALLORY COMPONENTS e S o
DIVISION, EMHART THDUSTRIES, Ihb_'t e S

The understanding-of the re11ab1]1ty of continuou; eTectron1c 1&&k detectxon

eauipment “has perhaps ‘been m.sunderstood by 1egls1ators, regulators and’users

4

in as nuch 2s cont1nuous dﬂtact1on is & ra1at1»e‘j‘neﬂ concept By way aF bacp__.'

ground, the initial emphas1s in the Un1ted States fur coattnuaus detectnon sys~. -
tems emulated from three different govcrnmental agen1ces_ The flTSt am1ng th

United States Coast Guard which was concerned with detnctang spll]s upon nav1—r

gable waterways. Second was the National Oceanographic and Aumospherxc Admini-

Stration which was concerned with detecting maritime sp3ils outside of thejr

three mile 1imit. The third was the Envirommental Prciection Agency which was

concerped with detecting visibie spills on inland wateryayé; _%he attempt to-"

establish reliable detectors for thase app1icati0n5'haﬁ ganérally been considered’

to be a failure. What has transp1red since these efforis took place, which was

“in tha mid to late 1970's, can only be ref]ected throush the eyes of th1s com- .

pany and 1ts effqrts on behalf of establishing reliable Teak detectors- However;f

I am certain that other companies within this industry will have_s1m1iargstorfes_ )

to tell.

As a result of the unsuccessful attempts mentioned zbove, the Ma110ry_tqmponents

Division of Emhart Industries,.lnc. began a feasibility study régarding the

Tittle was known about migration of underground toxic substances. However,

through extensive testing, by acquiring inputs from various governmental agencies

— M&.*AM-“‘FJF‘%’ Mﬂm
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and by dea11ng with 1ndep9nde= hydrologists and geo1og1sts

At vas estabTisBed

that underground leaks could be reliably detected with progeriy Cgﬁfigurea

equipaent, ha]]ory tests in this regard subftaqh1ated this Qp]nan

a2 full blown effort Was 1aupched tec meet the -neads of th15 1ndus;ty_

-

Accordiﬂ§Ty;_.

Ivis.

important to point out that tuQYQeswgn‘of ?a]Tory s EQUIPmth was from, tn=

-

direct inpﬂts of the eventual users, i.e., naJor 011 companles, chenxca1 nanu-‘

facturﬂrs and 1ndus;r1a1 corporatlons. Wi thout dctaxTTng aty of“the background

1. sbguld bz pointed out that since tn ort has been. 1aJnChEu= tuere %ave

‘been T1Lera11y ‘thousands of Shhcasglul 1nsta11at10ns made throughaut tna Unwued

Sta;es 'to.a very broad Cross-— s°ct1an of castorers. I total, this compaay_has

now loggad ogver 10 mi11i0n hours of in-place operation for its lezk detection

equipment. In fairness, it must be mentioned at the outset of this e&ffort.

that there were certain deficiences of product design which became apparent

to this company. However, in every case these problems were deaalt with qu%ckly

and correctly and are considered to be remedied within a11.presenf‘dé§ﬁ§ns-’

- -

Pcrnaps the bﬂst 1nd1cat1on of these product Iﬁprovemevts emuia*es From the

-

fact Lﬂdt most of our customers cont1rua Lo pu*cnase our product on-a rout1na B

v

ard regular besis.

Over and abova that, it 1s this corporationfs policy to maintafn,contfnuing

testing operations on all of its products in actual Tr-field conditions. Com-.

bining the total of in-field instalTations and company tEStTng y1elds a fa11ure

mode of less than 1/10th of 1% of all prbducts marufactured and 1nstaT1ed

Installations of a more recent nature cver the last year have exhlbited a -

failure mode of less than 1/1Cth of 1%. While I cannot spezk for other manu-~

facturers of leak detection equipment, 1 think it important to point out that

1

Mallory end its affiliated companies heve been involved in the electronics

T T e T . bl

+




e
business for over 60 years wanufactur1ng products vhich maixiTest themselves
in everything from radios to space shuttlies, from automobf?e&iﬁo weapons‘

systems ard from computers to telecommunications'systens-- ﬁacordtngfj

a2re me?] ‘positioned to understand what creates e?ectr1ca1 and EIectr0n1c

failures and design accordingdyy o S :
Most instrumentation suffers from what is known a5~"iﬁfaht mnftéTity?'théh~

eans that if the product is going fo fail. in most casas 1L.u11} ?’u“

3

. aw“ earTy

1n‘its 1ife cycle. - Again, speaking only for this taﬁpﬂny,frt shnuid poxnted

gut tkat every piece of 1nstrumentat10n shwpped has been tested under

Vo Ly e vt

accelerated conditions for a minimum of 100 hours, thus WEeding out the early f‘
failures which might occur. These tasts are conducted in copcert with réqui%ed-
. Tncoming, in-process and quality assurance checks-which are conﬁucced ena -

routine basis. In addition all products are. nandfaftured under cantrolied

4~

; I conditions to prevent stat1C‘sen51t1ve electronic devices from,bdcomtng
damaged by electrostatic discharge. OF perhaps even more 1mpartanca is the
‘fact that this equipment has successfully detected Teaks ffamruﬂdengruund stqrage

facilities by a wide variety of users including oil companies, atrports, trucking

terininals, semiconductor houses, public utilities and the tike. It should be -

pointed out that we wduld not always be informed of a Teak in that this is -~
not the type of information that most people are wanting to broadcast, hcwgver,

throughout all of the millions of hours of in-field operation, we have never

been informed that our equipment has ever failed to detect.a Teak or spill.
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L " FOR DETECTION OF LIQUID HAZARDQUS MATERTALS
Prep=rad by
- - Rajm01d J. Aﬁdregaswch s - LT
Chief Engineer 1 . Y

Pollulert Systems ’ ' T
Mallory Components Group

a division of Emhart Corporation -
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USE OF MONITORING WSLLG

FOR DETECTION OF LIQUID HAZXRDOUS MATERTIALS -

i -

[ S
" -
SUMMARRY . - .t e s o

.» Dsep or shallow inspection wells can monitor for the presence

' L — P

of liquid hazardous materials.

o Monitoring wells for the grcundwater. table sﬁquld ba-considefea .

x

as a secondary means ‘for hydrocarbon detection. _

o Vadose zone monitoring wells are desireable as a primary moni-

- B
- . toring method. ' : S : } )

o Proper installation and site preparation guidelines can insure:
product detection in the vadose zone.
o Mathematical calculations or computer madeling can enhance the. .

effectiveness. of inspection wells.

o Hydraulic conductivity and soil compaction will enhance the effec-

. tiveness of monitoring welly.
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USE OF MONITORING WELLS - - wy

FOR DETECTION.OF LIQUID hazhnno*s Eizais"=ﬁ"" A

L)

Inspsction or monitoring walls to- detect tha presence of 11quﬁ

“hazardous materials can hgyplaced 1nto 2 catﬁgorles and anaﬁyzeﬁrf.

accordipalyi - : _ : ‘;‘f' 7f- e
1. fhells whlch extend below uhe-ievéi'df.ﬁEEngréund%;!:' :
water tabla- ‘ I e

2. Vells which do not extend to the groun&watar-tablé,
but are in the unsaturated zone, somatimes referred
to as the vadose zona. : L Co

The information contained herein has been'provided’by.various"
authorities and is footnoted accordingly. .

1. WELLS EXTENDING BELOW THE WATER TABLE (ACQUIFER) ~ ~

o

The poéition of the water table at any one location is revealed by

th

D

level to which water rises in that particular well- The WaterA’

table is usually an undulaiing'surfaca that conforms 1n a general

-

way to the topography of_the land. " The water tabTe fluctuates
seasoﬁally, rising during'féiny seasons and. fa illng Qurlng dry
pariods. |

"The movement of hydrocarbons dovnward to_contaétfthezwétefmtablé
usually is the most hazardoﬁs possible result of a séill on land,’
The_deéree of risk depends on the nature of the groundwaﬁer syséeﬁ

and the extent to which it is used. "t

liie rlgratlon -of Petroleun Products-in the. Soil ‘and Ground-

inter, Muerican PeEroleum Lnstitute PUblication no. 4149, Washo

o e,

NitT cq} 19/3, p.- 9.

"“i -



- RSy

ey

as the g;oundwater (Fxgu*e l). Aa ShOﬁﬁ”“nitha lnset clrcle, the

: 3 ’ S .
in a cons;derable-overestlmate. ' . . I S

" p. 15.

"When free hydrocarbon reacnes Lhe chllTary frlncn and,lf thﬁﬂf fjf

*

5. ST

ness under the 1nf1u=nc= of further cascendlng hydchannon.; r‘“111.5---"~-‘

exerts . a hydrostatlb pressure depressing the- grouq&watar-surface-

aVltathnal fcrces act ke IESLOI& uhe lnltlal water levnl,aﬁd

- " T

cause the Qll pancake to mOVe out laLeLaIIV“*n ube same dleCtlcn

¥ ) e

a v ”

'thickhess.of.PerUCt in the W81ﬁ ls_greaLeA;gnun 1n,tha aajacenu']:““

oo , . - - '_ .‘ . 3 ’A_ . ﬂ_‘_
formation,“zl" S ' T f‘f'”

T I

"This occurs because the layer of mchile Prﬂéuﬂt in the qapillarfiz

zane 1is. some distance above thé‘water’table- Hhen thlo groduct;‘f o

encounters the open space in a well bore, iﬁfkpours ‘in and accu-

nulates on the water surface. £As it'accumulates, its\inght.begins,“

A

to depress the water surface. It continues to thlc““ﬂluntil thef

top Of the oil 'in the well is level hlth the top of the Oll.ln tha

o

mobile layer in the acquifer. Consequentl s any. estlmate of the.

total spill volume ‘based on the oil thickness 1n,wnlls w;ll‘result

’ .

A mathematical derivation of'tpis phenomena is Shown .in FigqrE'z;

r

along with references. Because of this phenomana Qf-magnification-g

——

2Protection of Groundwater from Oil Pollution, CONCAWE VWater

Pollution Special Task Force No. 11, Publlcatloq MNo. 3/79, 1979,

L

3Underqround Spill Cleanup Manual, Awmrlcan PetrOleum Equlp~
rment Institute Publication No. 1628, washirgton, 1980, p. 11.

' voTume is large enough it flVSg forns a layer cf 1ncrea51pq thlckfl

L
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Figure 3
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Ele...entary C0n51d°r=.tlons on the capillary presslrres show that PRI
the oil layer thickness (M) ameasured in 2 borehole is.generally- .- .
different from the thickness (h) of the oil layer above the .

water table. ¥Yor example, when the free oil layer o
(a) is relatively thin, buf still continuous; it follows] - . o e '

. WO . WO oy e T

. H-—a P (10 —pAlg ... P ’ - : o o
- = p's . . - e
OA . < - ) -

h h—a POA - (mw_p0ig PS - _ o
in which P¥O ang PgA : pressure differences (czpillary. - - ",
) pressures) between watex and 011 T g
and between 01l and alrx respectlvely, s

oY, p0, pA. : dens:xt} c:vf water, oil anpd -.ur . )

‘B : accelération due to grava.ty. . v . -

Althongh values of PWO and POA can be defermgined by e:xperlmant or
Arom published data (Heference 3 ), more often than not .
P“O o] POA From which follows that H may be rounghly four times k. '
-}Ience, any attempt to estimate the voluwse of oil spilled by o S
multiplying the area of free oil on the water table by the-

thickness of the o0il layer observed in a2 well will result iun zn
overestimate being obt ained. | P - ’ S

-
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the Development of Groundwater Pollution. Progress in Water Technoleogy,
7, (3/4), 561-5G8. o _ '

3. Van Dam, J. (1967). The Migration of Hydrocarbens in a Water-bearvring Scruc

. : In: The Joint Problems of the 0il and Water Industries; by Hepple, P., ed.

Proc. Symposium, held at Brighton, 18-20 January 1967. The Institute of
Petroleum, 55-96. : '
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or amplification in

- £ - g - -y

apuroach for detectlon of hydrocgroons on thm Lager’tahle- As_'

Stdhed in Figure 1, the magnification of the 011 in hhn ground* Ny

water well would be roughly four times tne aCth l~tn1dknﬂss
floatiﬁg on the watex table. a . . : ‘f ’ '1-3_i.' L Q:J
. . . .1'! ‘ . . . R . ' ~l . : - :“ " --.‘ 7" '- _:.

3 - ‘ . £

- : N "

Pl”Lre 3 shows how a groundmauer monltorlpg well, cow1 gradlent

.

from an undarground tank, would detect a lea? _x}ﬂ‘j“:"‘77“

2. WELLS IN THE U‘\TSATURATED ZONE (VADOSE zongy | PR o

The n=2ed to detect hydrocarbons before they rea&h the water'tablef

has drawn interest to vadose (unsaturated) zone monita ihgl ‘”The

vadose zone is the geological profile from the ground surface o . '
the upper surface of the principal water kearing strata. The water

bsaring strata is also referred to as groundwater or: saturated zone.

. -

The term "vadose zonea" is preferable to the often used term "un-
saturated zone" for this region because saturated conditioné-aref"fQ
freguently present. The term "zone of zeraztion™. is also often

used as a synonym for vadose zone.®

-

0il spilled on undisturbed ground will tend to simply move down— J{i

-
- . Taw ot

.

ward, under the force of gravity, while sPreaﬁingilaterally_to soms

degree. The rate of movement depends on the viscosity of the hydro-

carbon and the permeability of the soil. If the spill is a point.

{ -
4 n" : ¥ - ALY e 3 .
Constraints and Categories of Vadose Zone Monitoring
Devices," Groundwater Monitoring Reviaw, Winter, 1984, p. 26.
R T T R A A S A R T I L R D P TR
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source, as in the case of .a leaky undergroﬁnd tank, the general
shape of the area of passage is a cone, moiified bV‘thm nature,

of the soil layers the hydroca*bcn passes th ough (glguve 4)_

B

In the case of walls placed In the proximity of hurlei unamxg*oqnd i
0--:, :.‘

s;orage tan \s, thn permeablllty of the sur*oundlng'soll.must ba taken

into account, "In a hlghly permeable st*abcm tne pmnﬂtzatlcn QL the-

&% m

L4

b“Arouarbon ig malnlj vartlcal ln a less ndﬁhaable's *a*um.-t“eféf

,canlilary forces play a much 1arger role and t:e penetratlon 13 Rore

Wt

horizontal. The vertlca1 progression may be arrested if an’ 1mpermeabLe

layer exists in thﬂ path of the hydrocarboz.”

.y - Tt I -t v
g

En ideal way to monitor the sites of buried Lpderground.hydrocarbon

-

storage tanks ‘is to have the monitoring wells locateﬁ in the same B

cavity or excavation in which the tanks were 1nstalled as show1 1n‘";

PR, - - LR - mm = = - - -

Figure 5, If a leak were to occur in one of the tanks, the product

p -

vould move vertlcally until the concrete sTaD usad for tledowns is N
reached. The concrete slab can be considerad an 1npernﬂahle bed or

lens, so that the pro&uct would have 2 tendency to spread laterally '

until it reaches immobile saturatidn, or if the leak continues,

until it reaches and enters one of the monitoring wells. S

3

I¥ a concrete slab was not used in the installation, the product .

would still have a tendency to move laterally when the bottom of

- -

the excavation was reached, although some vertical penstrxation would .~

5Protcct10n of Groundwater from 0il Pollution, CONCAWE Watef_

Pollution ap“Cldl Task rorce Ko. 11, Publication No. 3/f9 1979,
P. 15.
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A 8 T
 GENERALIZED SHAPES OF SPREADING CONES AT IMMOBILE SATURATION " . -
A_—HIGHL’Y PCRMEABLE, HOMOGENEQUSSOIL ’ i
) " B— LESS PERMEABLE, HOMOGENSOUS SOIL _
C—STRATIFIcD SOIL WITH VARYING PERMEABILITY . e e -
REFEEENCES ’
1. Awerican Petroleum Institute (API) (1972). The Migration af -Pet"rolaum'.
Products in the 50il and Groundwater. Principles and Countermeasures.
API Publication No. 4149, p. 8. : '
2. CONCAWE Vater Pollution Specizl Task Force No. 11. ((579). Protection.of

Croundwater from 0il Pollution. Report No. 3/79 p. 12.
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continue in this case. V"SPILLED OIL COMMONLY MIGRATES ALONG

ARTIFICIAL FILLS, SUCH AS PIPELINE TRENCHES, FOUNﬁATION FILLS
AND UTILITY CONDUITS, IN A MANNER SOﬂ“WFAT RELATED LO ITS Bn**ﬁ

HAVIOR IN NATURAL SOILS. SUMH,EXCAVATIONS or :N ARE BACKFILMHD '

"'":p‘

WITH MATERIAL-MORE PERMEABLE THAN THAT REMOVED. =TH_E‘.S}‘:‘., B}.{CAVATIONS."_

COVSPQUENTLY QFFER A MIGRATIOV ROUTE OF MINIMUi.RESISTnHCE, AND

ANY FTLUID WILL TEND TO MOVE ALONG THEM MORE RﬁPLDLY TAAM TH?QUCF

NATURAL SOILS."G' ' “ ' ;‘ ”A-‘l‘u ST

These claims can be fﬁrther substantiéteﬂ,by anaiyzing thelin;n
dustry standards when tanks.are installed. "Backfill below,' -

around and above tanks should be clean, noncorrosive porous

-

material, such as clean washed sand or gra;el for Steel tanks- .
and, for FRP (flberglass reinforced plastic) tanks,. musL "he " in.
accordance with manhfacbureris ;DeCLflcatlon-

"Fiberglass reinforced plastic [FR?} tanRS‘shouldfbeipstailéd.
using'baddiﬁg and backfill of either pea gravel'or-3£one/gravai'
cruSﬁings. If pea gravel is used, it must be clean naturally

rounded aggregate with 2 mix -of particle sizes w;thudlameters noﬁ '

less than 1/8 of an inch or more than 3/4 of an inch;.'lf.stone/

Glhe Migration of Petroleum Products in the Soil and Ground-
water, american Petroleum Institute Publication No- 4149, Wash-
ington, 1972, p. 9. ‘

7Installation of Underground PeEroleum Storage~8ystems;' -
Anerican Petroleum Institute Publication No. 1615, Washington,
1973, p. 4. ,
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gravel crushings are used, they should ba ¥aaﬂpd and Lree Iloﬂlngr

with angular particle sizes not less than 1/8 of an lnch nQL moze

® than 1/2 of an inch."® , 3

- . A

With these facts in mind, pleaso-rafevence the tables Ene Flgure-ﬁ
..§ "

giving rep#asentatlva valuas o hjafaullc conguctlvlty {often

s

refered to as parmeability)}. The nurhers shaw that the:laast,uf

resistance to the movement of 1icuids'WQuld be in coa_se, rmdlun,
or fine gravel. The nest situation wculd hn 1f the excavatlmn

ware made in clay, as its.permeability value would classify it

as an impermeable lens, so that at tﬁe transition interféte between
the gravel and the clay; the only noveﬂen* of leaking product

‘would be 1n a lateral direction, toua*ds the monltorlng wells

-

The next closest porous suhstance to grével, as éhown:onﬁfﬁé
. ‘table, is sand. Sand has a permmeability of 1/10 to 1/1' that of
gravel, so that even in a gravel/sand interface, the lateral move-
nent will be cqnsiderably greater in the gravel than-the'VEfticalm f  L
rovement in the sand. In the case of underground‘ieaks; this{wcuia-

insvre that the migrating product would reach the inspection well(sg)

located within the confines of the'burial cavity. .The product mi~"

gration and penetraticn of spilled product into the soill is a func—

tion of the.volume discharged. The vertical component is due to

gravity while the horizontal component is due to capillarity. For

ra

-

-

Recommended Practices for Underground Storage of Petroleum,
Kew York Stﬁte Department of Envirsnment Conservation, Albany,
New York, 1984, p. 31. o
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{after Morris and Johnsoﬁ, 1967) : -

. -

Hydraulic . T TR
- Conductivity, wfday . =L, " qypa ofi .
Materlal fr/day - w/day .7 " Heasurement®
Gravel, coarse 490 ' ’ -,}_SD{- Lo R: .
Gravel, mediua . ~ug80 27&"-.: L R -
Gravel, fime - ’ “1,500 T g5000 | ‘ : ":-: R .
Sand, course 150 .45 > g ‘ “-i-‘ R S
Send, medivm |40 B I TE T A
Sand, fine 8.2 C2s T g
Silt ~ 0.62 o.08 - .. w .
Clay | 0.00066 0.0002 . ' g
Sandstone, fine-grained 0.66 0.2 . - ‘ 7_' Ty
Sandstone, med_'ium-gré.ined 1o 3.1 e _':. - V
Limestone 3 0.%4 B L V-' : ‘
Dolomite 0.0033 o.oor v
"Dune sand 65" 20 . 14 M
Loess 0,26 6.08 - ¥
Peat , 19 5.7 v
Schist T 0066 0.2 v ol
Siate | 0.00026 0.00008 v
Till, pred'or::inan’tly sand’ 1.6 0.49 . . R E
Till, predominantly grat;rel 100 30 S5 '
Tuff 0.66 0.z s
Basalt 0.033 0.01 v
Gzbbro, weathered 0.66 620 v
Granite, weathéred .4.6 , 1.4 T V
®H is horizontal hydraulic conductivity, R is a .re-paciﬁed' sé.:'.pléz,‘ .
‘ and V dis vertical hydraulic conductivity. ' !‘
FIGURE 6
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a major leah the capllla:y forﬁes plaj a nuch la ger role than
grav1uy_and tha soil penagratlon is nmore borlzantal-_,ln a smallﬁ Sijr

ieak this penetration will be moxe vertical. a”‘:"*?ﬁ L I

3

While the mathematics of hyd;aulic.con uctxvzty prove that

-

-~

properly 1nstalled monltorlng welTS w171 contact and colleat
spilled product, it is recoumended that good bus1nass practlcéé.
be co 1d=red in areas mﬁere soil perneanllmtf is very h

FOL example, underground tanks should nﬂver be.lef* to "xréé-
float in sandy excavations as settllng and othexr hydraullc
pressures will cause the tank to shift and poss: bly rupture-
,hornale, tledowns and concrete slabs are used to prov1&e sta~"_‘
b1llty which further se;ves to channel_splllgd‘ptpguct towards_

- -

the monitoring wells. : S el

CONCLUSTON : g A

Thz use of wells to monltor for hydrocarmons on the water table
should continuve to be used as a secondary means to ﬂetect hydro~f
carbon leaks. Such wells would also serve doublewduty as thej

could then be used with pumps to form cones of depressioq ta con—.

tain the lecking produ&t until fe¢overy operations could be pﬁt,

into effect.

The primary methods of monitoring should be Iin the vadose zone in

.oxder to detect the hydrocaxbon leak as close to the point source



as possible. Monitoring in the vadose zone réqﬁires~that'éach

ins llatlon be avaluated 1ndlv1dual1v, 1n a. re;ro if s"*’ationl

wWhean the geology of ‘the area and the mechanics’ of tba:tank in~--
llation are considered, it will insure.that-the.leakimg Prganntajm{
w1ll find. their way into tne monitoring wells befoze—they reach

the water habla.

. KR
i - T

It a'concraté slab was used in,tha ank lnstallatlem oo

act as an 1mpermeab1e layer, 1nh1b1t1ng vertical nqveﬂent and -

forcing lateral movement to the wells. ' e ET "»_: RS
wWhat if the installation did not use.a concrete slab‘foz the

tank tiedowns? The nsSxt besi situation ls where the tank eAca* e
vation is in a clay soil, and no concrete slab exists (Flgure 7)

Ageain, the monitoring wells extend several feeh belOW'the g*avel/ -

clay excavation interface. Using the values from.the perneablllty

table mentioned previously, the clay SOll.lS conslaared to be a F.

continuous impermeable layer, and again would ;nhlbit vértiqal‘move-|
ment of the leaking hydrocarbon and force the lateral movement’
towards the wells.

The least desirable situation is shown in Figqure B. Here the
excavation is in sandy soil and no concrete slab oxr other imper-—

vious barrisr exists. Looking at the permeability'valﬁes of

- .
7

gravel versus sand, the mobility of the hydrocarbon in the gravel

backfiil will be 3.5 to 10 times faster than in sand. .Pigure 8
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"

depicts such a situation, where the vertlcal r"'ovement GF tha
deaking p cs"‘t.cr_ is moving lzterally in t"xe nors pnrnmc.mle g’r-avel

O— backfill, towards the monitoring wells. Referin ng. bac}' to F::.gur:a 4, o

&

we seé the same situation depicted in Example C, ‘i.,here p_,,gduct 3_3

passing through stratified™sdil with varying_-p__.rmea_blhty'. -

. L PR T .

i

inally, cns must address the datection +ima of mouﬁu::xtz_ng we 15,“ -

The razte of movement of leaking product will be a. funci:g_on Qf Lhe

size of the leak, and ths residual saturation of the tank ba.c: f.il.l-. -

- [
s [

The residual saturation is defined as the minimum content which =z

I*h
‘_.‘
jd

Rl
oY)
lny

1a2s to attain in order to move in a porous m,_,étium.. {or alter—
natively, the threshold below which it is no longer able to move) .

It 1s @ non-dimensional parameter, and can be expressed as retention

' ’ cepacity R. Figure 9 gives +the ma he atical formala for detemlnlng
retention caoaca.ty, as wall as tynlcal valLas for varlons typgs of
soll. _ - _ AR Co

Let us take an example and plug in the v-ailues"in- the. formula in

Figure §. AKssume a lezk rate of 2 gallons/day of g.a__sdlj.ne:'

Rccumulation in 1 day %t 2 gallons = 0.008 ol

" Aoccumulation in 1 week = 14 gallons = 0.053 mo :
Eccumulation in 1 month = 420 gallons = 1.59‘fm'3 - : _
Accumﬁlation in 1 year = 5040 gallons = l9~08‘; m_‘3 : o

¢

The above accumulations would be the volumes of infiltretion (V).

source tank leak)

r-:

= . . ) . 2 .
Esiuma an ayxea of infiltration (A) of 1 mn” {poin




" The muximunm depth of penetratioz can be estimated from the
following foramula:’ _ R o .
ey 'y _ ' ' ot Do T
Lo p e OO0V -
_ PEZ2<rx% .. -
where D = Maximua depth of penetratioa, m C S e
V = Volume of iafiltration oil, =3 AP S R
A = Arsa of 1nf11trat;on a2t ‘suriace, 52--':--5:“ AT
: R = Reteation capac ity of soil, in lxtres per cublc metre (lfm3}
"K' is an. approximate correction fzactor for‘varlous oiX - . S
viscosities Lt
k = 0.5 for low viscosity petroleum products, e;g.:gésqliné: ,
¥ = 1.0 for kerosine, gascil and products with similar ”
viscosities - :
) k = 2 for more wiscbus o¢lls such as llghL fuel 011 .
. N . - .
Typical values for retention capacities of porous solls are '
given below’ R
~ Typical Values for Retzntion Capacities of Parous-Soifs are given below {ref. 9}
H . R ; ) . Lo ‘ . . -
Soil OHHemnﬁongmchy o _ CL -
I/m A - [
Stone, caarse gravel 5 ;
Gravel, coarse sand g _ :
Coorse sand, mdium sand - 15 R . : L
Medium sand, fina sand 25 :
Fine sand, silt 40
. .
REFSRLENLCES
. 1. CONCAWE (1974). OLl Spill Cl.e:,l.n—-up Manual. CONCAWE Rep. Vo, &/74,
The Hague. '
Firure 9
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‘software. The software gives a two ox three~d;mensxonal dlsplay

znd comgpare thé penet ation dap;h of 50115 ccmpo=bd of SLOQ&S and

e - - “

i

courss gravel against rlnp sand to Sl1L t vpa 50113,* FOllOwing are;,.

ths calculated results: _ X "i’- L“' o

: Y Tos Lo -
1 . o

Tire Pericd L - - Sto“@f Coarse Gravel o Flne Sand, Sllt.i
1 day _ 3.2 meters 610.5 £+.) -‘,AH j O 4 netexs (l 3 ft }
; waek- ‘ 21.2 meters (69.6 ft.) - i:; 2 7 re e*s (8 ? ft }
1 month o | 636 meters (2086.7 ££.) _; 79, 5 meters {26‘0 . r‘:t;
1 vyear _ - 7632 meters C25,040.6 ft.) __' 954 neters {3136 L fé.

Again, notice the large. dl;ferepce in depth of penetratlon, becauseﬂ"

of the increased mobility of produﬂ in grav ersus sand- These .

calculations show that when SPLITed product travels through gravel
and hits sand which 15 less "poxrous, . a form of barrier is created

and increase=d horizontal nﬁgratlon w1ll ta e place. ;Theﬁless permeahle

“the barrier, the grezter the horizontal movement. _ ; o

Tne use of wells for monitoring for hazardous chemicals is fast - t o
becoming an accepted discipline. Combining geology, hydrology;‘and

computer technology, several groups are attemohlng to carry the

state-of-the-art onea Step furuher.hy mathematlcally defxning'the‘
many variables involved in grouhdwater_ncdelingwr These:basic‘.
coefficients are then measured in the field for a glven geOgriphlcal
location and then,lnputted into a personal conmuter'u51ng SpeCLaL
of the movement of hazardous products through the &adose zéne a&d
on the groundwakrex. Figures 10 and 11 show a two dlmenqlonal dis—

play of a ficticious spill and the spread of the plume Over a




o £ T Y G R P A e S e oy W S e T DY e e T A e e e B T  e T BE s TP 2y 2 D Wy oS T B e

e A, o il e T T A T e, L L L e e o i, o S, P S et R PR —

1777/ 77777BASIC TRANSFORT CDrﬂFICIENTS\\\\\\\\\\

TRANSMISSIVITY (GPD/FT)

= 50000 GFD/FT
STORABE COEFFICIENT = ~.01 T
HYDRAULIC CONDUCTI4NTY = 1000 GRD/SQ.FT.
FOROSITY = .2 e
LONGITUDINAL DISFERSIVITY= 20

TRANSVERSE DISFERSIVITY (FT)= 5
RETARDATION COEFFICIENT = 1.2 FT
REGIONAL- X FLOW (FT/DAY) = 13 ‘
REGIONAL Y FLOW (FT/DAY)=

1
FI77722777777777772777 7 7 AANNAAANALMLAM LN O

//////////f//{////ff/FARTICLES\\\\\\\\\\\\FT\\X\X._-

FARTICLES IN A RECTANGLE.
COORDINATS: -
LONER LEFT CORNER (X, Y‘
UEPER RIGHT CORNER (
NUMBER OF FARTICLES =

i)
L ¥

FT ~
FT

G,
100

10

2

TOTAL SYSTEM FARTICLES 10
\\\\\\\\\\\\\\\\\\\/////f//f////f///f////ff
LIS 7077277777777 /FPARTICLE MQFPING\\\\\\\\\\\\\\\\\\\\\\
MAP WINDOW LOCATION

LOWER-LEFT CODRDINATES = © , © ET
UFFER~RIGHT COORDINATES = 10Q , 100 FT
CELL SIZE (CDX,CDY) = 100 , 100 FT
SIMULATION TIME = O DAYS
U
yaoy 4 &
Ol O o

-

(=1:FUMFING. WELL, —2:INJECTION WELL)

NASNNNNNNANNNNNNNNNNNS S LSS SIS PSPPI 2078777

Figure 10
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znd compare the penetratlon depth of solls CO”"lposeé Qf stone:, a-rd

. couxrse gravel against fine sand to ..:.llf: tvz_aa son,ls- : Fallo\:eing-"ate o

the thcplahed rasults: L R §f_;;ﬁ;3w{

DEPTH PEMETRATION - - T
‘_"}z‘ - e o : R K

Time Period ’ - : Sﬁone', _C;Jarse' Gravel -E‘mn 'Sand éli‘t
1 day | 3.2 meters (10.5 ft.) : 0 4 me:ta?:s (1 3 ft-hﬁ.
1 week : : 21.2‘meﬁérs (69.6 fr.}) "'-‘ -2 7 ma ters: (8 7‘fpw )
1 month - 636 meters (2086.7 f"t.). o '-l-?Q 5 naters (260 8 f'tl
1 year 7. 75"32 meters C25,040.6 .ft.)‘- |- gs4. nete.rs (313& L I:’&‘

Again, notice the large difference in depth ar penetramcn, bacause

of the increas'ed mobility of product in gravel versus sanci, These

-~

calculations 5how that when spllled product travels through graval

and hits sand, which is less porous, .a :Eorm of barr.:r_e:: is createci

,_

. and lncreasad horlzontal migration w;Lll take place- ‘The 1ess pm:cneable

the barrier, the greater the horizontal movement.

- . o~ e

The use of wells for monitoring for hazardous chemicals is Ffast )

becoming an accepted discipline. Combining geo}.ogy; hyc‘frolcg.y, and

computer technology, several groups are attemptlng to c:a:r:z:y the‘ . i

state-of-the-art one step further Dy matheﬁatlcally deflnlng the

many variables involved in groun’dwa ter mdellncv‘. , '_I'hese baslc

coefficients are then measured in the f:;.eld for a. glven geographlcalr

location and then inputted into a. bersonal comoute.r us:.ng specq.al

kg

1]

softvare. 1hm software gives a two or three~dlmen51,onal c’i:.splay

»

of the movement of hazardous products through the vadose zone and

T

on the groundwater. Figqures 10 and 11 show a- two—~dimansicnal dis-—.

“ play of a ficticious spill and the spread of the plume oy*ér a.
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FREDERICK . TAUGHER /

1100 Iich Street, Suite 311
Sacramenrto, California 95814
Telephone 916 441 0702

October 22, 1984
HAND DELIVERED

Mr. Harold J. Singer

Division of Technical Services
State Water Resources Control Board
P.0, Box 100

Sacramento, CA 95801

Subject: Comments on Proposed Regulations Governing Underground Storage
of Hazardous Substances

Dear Mr. Singer:

These comments are being submitted on behalf of Humter Envirommental Services,
Inc., and the Mallory Components Division of Emhart Industries, Inc., For your
reference, Hunter provides underground tank testing services and Mallory
manufactures continuous electronic monitoring equipment; each company has
several years of experience in underground tank leak detection and monitoring.

Before addressing the propeosed regulation as published August 23, 1984, we
believe it is important to acknowledge the recent passage of new legislation,
AB 378l and AB 3565. As you know, these bills include changes to the sections
of the existing law for which the Beoard is currently developing the subject
regulations; these are also the sections on which we wish to comment.

The changes which are of specific interest are as follows:

e New Tank Construction and Monitoring Standards

~ An underground storage tank with a primary container constructed with a
double complete shell shall be deemed to have met the reqirements for
primary and secondary containment set forth if the outer shell is
constructed primarily of non-earthen materials, including, but not
limited to concrete, steel, and plastic, which provide structural
support; a continuous leak detection system with alarm is located in the
space between the shells; the system is capable of detecting the entry
of hazardous substances from the inner container into the space; and the
system is capable of detecting water intrusion inte the space from the
outer shell,

~ Before the underground storage tank is placed in service, the
underground storage systems shall be tested in operating condition using
a precision test as defined in Wational Fire Protection Association
Pamphlet 329, "Recommended Practice for Handling Underground Leakage of
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Flammable and Combustible Liquids,", as amended, proving the integrity
of an underground storage tank.

# Existing Underground Storage Tank Monitoring Criteria

The following monitoring methods are added to the included alternatives:

—

Precision Testing as defined in Natiomal Fire Protection Associlation
Pamphlet 329, "Recommended Practice for Handling Underground Leakage of
Flammable and Combustible Liquids,", as amended, for proving the
integrity of an underground storage tank and piping system at time
intervals specified by the Board.

A continuous leak detection and alarm system which is located in
monitoring wells adjacent to an underground storage tank and which is
approved by the local agency.

For monitoring tanks containing motor vehicle fuels, daily gauging and
inventory reconciliation by the operator, if all of the following
requirements are met:

(A) TInventory records are kept on file for one year and are reviewed
quarterly,

(B) The tank is tested, using the Precision Test as defined in National
Fire Protection Association Pamphlet 329, "Recommended Practice for
Handling Underground Leakage of Flammable and Combustible
Liquids,"”, as amended, for proving the integrity of an underground
storage tank at time intervals specified by the Board and whenever
there is a shortage greater than the amount which the Board shall
specify by regulation.

(C) 1If a pressurized pump system is connected to the tank system, the
system has a leak detection device to monitor for leaks in the
piping.

e Allowable Repairs

Before the tank is placed back into service following the repair, the
tank is tested in the operating condition, using the Precision Test as
defined in National Fire Protection Association Pamphlet 329,
"Recommended Practice for Handling Underground Leakage of Flammable and
Combustible Liquids,", as amended, for proving the integrity of an
underground storage tank.

The Board shall, by regulation, require that monitoring systems be
installed when an allowable repair is made, "Monitoring System” shall
refer to a continuous leak detection and alarm gystem which is located
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in monitoring wells adjacent to an underground storage tank and which is
approved by the Board.

As mentioned, the changes made with the recent legislation address many of the
areas of concern on which we intend to comment; we will therefore, as
applicable, refer back to the referenced areas in our subsequent comments.
Since there are several sections in which we wish to comment, we will address
them in numerical order as they appear dn the proposed regulations:

Article 3. Section 2632(e)

It is felt that it is not necessary to differentiate between a seccndary
contaimment area which would normally contain water and one which would mot.
Technology is available to detect and differentiate water versus hazardous
substances as well as "preset'" for pre-existing levels. The language used in
this section may be too restrictive to avallable technology. Please refer to
the enclosed paper, "Underground Leak Detection of Petroleum Products, Gas
Vapor Detection versus Pollulert".

Article 3. Section 2632(f)

As already stated, new law specifically addresses double wall tank
construction and monitoring requirements. In addition, the reference to a
"pressure sensor" may be too restrictive to other acceptable sensing devices
not utilizing pressure for detection.

Article 3. Section 2633(f)

Specification of a pressure loss detection and flow restriction device may be
too restrictive to other available technologies. NOTE: This comment would
also apply to the following subsequent sections: 2634(a)4, 2642(h).

Article 3. Section 2634(2)(3)

Use of the term "hydrostatic" to describe the method of testing is not in
agreement with the referenced new legislation. The method of testing
referenced is the Precision Test as per NFPA 329, Pleasge refer to the
enclosed "Update of NFPA 329" and Pamphlet 329 which specifically exclude
hydrostatic testing as a conclusive test method,

Article 3. Section 2634(d)

The published American Petroleum Institute guideline publication 1632 for
inventory control specifies the generally accepted criterion for inventory
control procedures and failure. The same comment applies to Section 2643 in
its entirety.
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Article 3. Section 2635(General)

.The criterion required are very specific and may preclude some acceptable
technology. It is suggested that language be added to allow "other methods
acceptable to the local agency".

Artiele 3. Section 2635(3)

As previously stated, the use of the terms hydrostatic and pressure in
describing proper test procedures are not consistent with rhe requirements of
NFPA 329, 1If it is the intent of this subsection to require installation
testing bhefore the tank system is covered, enclosed or placed in service, then
the proper reference would be Section 2-7 of NFPA 30.

- Also, as previously stated, new legislation also requires NFPA 329 Precision
Testing in the operating condition before the system is placed in service.

Article 4. {(General)

As previously stated, new law specifies the alternative monitoring method of a
continuous leak detection and alarm system which is located in moniteoring
wells adjacent to an underground storage tank and which is approved by the
local agency.

We would be happy to provide detailed criterion in the format of Sections
2642-2646 with respect to the intent of this alternative., It is suggested
that the alternative may best be considered as an option to Sections 2645 and
2646.

For your information, we have enclosed "Performance Profile of Continuous
Electronic Leak Detection" to illustrate the state of the technology.

Article 4. Section 2642(b)(2)

The term "significant"is open to wide interpretation. 1In addition, it is
suggested that since testing as per subsection(c) is the only conclusive way
to determine tank integrity, whether or not excavation is required should be
irrelevant.

Article 4. Section 2642(c)

Although the variables listed are generally accepted as the key variables in
conducting a conclusive tank integrity test, it is suggested that the
reference to the NFPA 329 Precision Test (as indicated in AB 3781) would be
advisable in lieu of extraction of variables. The main purpose served by this
reference would be the acknowledgement of the NFPA document and inclusion by
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reference of the detailed language in the document (which more substantially
expresses the test criterion).

Article 6. (General)

As previously stated, new law makes extensive changes to the allowable repair
requirements with respect to the determination of whether a repair can be
allowed, whether the repair has been properly performed, whether the repaired
tank is not leaking upon return to service and for future early leak detection
once returned to service,

The two areas of concern referenced previcusly are inclugion of Precisgion
Testing in the operating condition and the specification that the board
develop regulations requiring continuous leak detection and alarm systems
which are located in meonitoring wells adjacent to an underground storage tank.

Article 6. Section 2663(a)

New law deletes the requirement for NFPA 30 installation testing because it is
inappropriate since the tank system would have to be totally excavated in
order to accomplish the testing.

Both Hunter and Mallory would be happy to discuss their comments in more
detail at your convenience. If you have any questions or require any
additional information, please do not hesitate to call me at (916) 441-0702 or
Joyce A, Rizzo of Hunter at (800) 523-4370 with respect to testing, or Hugh M.
Peters of Mallory at (317) 856-3857 with respect to monitoring.,

Enclosures

@ Underground Leak Detection of Petroleum Products, Gas Vapor Detection
versus Pollulert.

o Update of NFPA 329
e NFPA 329 Pamphlet

o Peformance Profile of Continuous Electronic Leak Detection

Frederick J. fgl‘(z

ce: J.A. Rizzo, Hunter Envirommental Services, Inc.
H.M. Peters, Mallory

Enclosures




UNDERGROUND LEAK DETECTION OF PETROLEUM PRODUCTS
GAS VAPOR DETECTION VS. POLLULERT

The Pollulert Underground Leak Detection System is
a new technology developed to specifically address an appli-
cation in @ new market. That application is to continuously
monitor underground as well as above-ground storage tanks
for 1eaks and spills. Recently, there have been attempt to
adapt an "old" technology, gas vapor detectors, to this new
application; and this has created some confusion about the
why and how of underground leak detection.

The Application - The Gasoline Service Station

The purpose in monitoring an underground storage facility
is to sound an alarm or warning when the concentration (layer
or thickness) of product exceeds some predetermined point
in a monitoring well. The motivation is to take corrective
action before major recovery is required or before thélproduct
gets off of the service station's property. Any facility
which continuously stores product probably has some amount
of product spilled or leaked into the ground around the storage
area. The oBbjective of underground leak detection in a service-
station application is not if product has leaked, but how much
has leaked and accumulating. The appearance of a sheen of

product in a monitoring well might be normal, but a layer of
1/4 inch is an indicator of a real probiem deserving maintenance
attention.

In order to understand the concepts of underground moni-

toring, a thorough understanding of how a "typical test (monitoring)

well" function is necessary.

NOTE: For proper well construction, please refer to
API PuBlication 1628 or see drawing providéd Sy Pollulert Systems
on the next page.
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The typical well depth'is 25 feet. Two situations
must be considered. :

1) The first is that the water table is below the
bottom of the well. In this case the monitoring
well is a source monitor. As product leaks and
continuesito saturate soil in an ever-increasing,
conical spread, it will encounter the monitoring
well. The well will appear to the product as an
area of relief, and the product will pour into '
the weil. As previously mentioned, when the depth
or Tayer of product reaches some predetermined
level (Ex.: 1/4 inch), the responsible person
should be automatically notified.

2) The second situation to be considered is that the

bottom of the monitoring well is below the top

of the water table. Water is constantly "standing"
in the well. As product arrives at the well, it
actuaily depresses the level of water in the well
and accumulates in a far greater depth or layer
than it is outside the well. Recent estimates

are that there are four times the depth in the

well than on the water's surface outside the well.

In the first of the above situations it is important
to note that the environment in the well is one of a potentially
changing water level. In both of the above situations, the
well will be saturated with humidity. An underground well
has a thermal effect; that is to say, moisture is continually
being swept from the bottom of the well to the top. It is
common when removing the well cap to see condensate running
out of the cap.

In a properly constructed monitoring well, water level
should not vary significantly; however, a variance of 24 feet
should be anticipated.

To conclude, the monitoring well is an accumulator used
as a source of a groundwater monitor. Detection is desired
when the depth or layer of product in the well exceeds some



predetermined point (Ex.P 1/4 inch). The environment inside.
the well is one of very high humidity and potentially changing
water level. '

Gas Vapor Detection for Continuous Mdnitoring in an Underground
Monitoring Well ’

The first and most. important fact that should be established
is that combustible vapor concentratijons and aromatics (smell)

are two separate entities. The human nose is capable of detecting

odors +in the "parts per million" {or greater) range. However,
the concentration of smell has no relevance to vapor concentration.

Example: A tea cup of gasoline spiltled in the Houston
Astro Dome would be hardly noticeable, while the same spill
in a three-bedroom home would be extremely alarming, yet neither
example would probably create a detectable explosive situation.
In general all vapor detectors are calibrated to some LEL
(1ower explosive level) standard. Most common methane {or
Hexane)} is used to calibrate to 1.4% vapor for 100% of LEL
of gasoline. THIS SCALE OF MEASUREMENT HAS ABSOLUTELY NO
INTERPRETABLEKMEASURENENT OF LAYER OF CONCENTRATION IN THE
WELL.

S ———

The second facter is that a product such as gasoline,
whose vapor pressure is heavier than air (vapor.goes to ground
leyel) must be detected as close to the source as possible.

The .inabhility of the gas vapor detector to "follow" the change
in water depth renders it at best ineffective. If the detector
is submerged in product or water, the gas vapor detector is
incapacitated and usually must be replaced.

A third factor is the ability of the product to vaporize.
Gasoline in a confined enyironment at 56° generally i5 not
creating tremendous evaporation of product. The vapor pressure
is low.

Other considerations are humidity and sufficient oxygen
for detection. Oxygen is necessary for most combustible elements
to function. At this time, the amount of oxygen available in
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a monitoring weill is not known; however, a minimum of 12% could
be doubtful.

Gas Detection Sensor Types

1)

2)

Catalytic:
It is highly doubtful that any s1ntered( ) stainless

flash arrestor around the detector elements could
survive the continuous attack of humidity in a
monitoring well. The clogging of these pores will
render this system blind to vépors.

Tetraethyl Tead and silicone vapors also coat the
catalytic element rendering it "blind" to vapors.

Tetraethyl lead is a component of regular gasoline
commonly stored at service stations.

Solid-State:

Solid-state sensors are commonly constructed out

of a water based metal oxide material positioned
upon a slightly heated substrait material. This
sensor in a normal application can detect parts

per million of combustible vapors. The solid-state
sensor historically has had problems with sensitivity
related with humihity. As the humidity increases,
the sensitivity increases. It is anticipated that
this system's method of detection in a monitoring
well (high humidity) would continually increase
sensitivity creating false alarms to the point of
total operator mistrust. This illustration is '
totally concurrent with existing applications in
"confined space entry", which is also can be an

underground application.

This paper has discussed the application as it is related
to gasoline. Fuel ©0ils and "heavier" products have been omitted
because their vapor pressures are very low, and detectability
in vapor form is highly doubtful.

(1Y a pourous metal material
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The Pollulert System for Continuously Monitoring in an Underground Well

The. Pollulert is new technology and is designed to provide a warning
when a significant amount of product appears in a "typical monitoring weli"
in a 1iquid phase. This Tiquid layer thickness of product represenis a
real problem. '

The Poilulert utilizes a detector head assembly which fits on &
standard 4 inch well pipe. After the "head" is fitted on .the p%pe, a detector
assembly is Towered into the well. The detector assembly contains a flat
with one or more sensors profiled at the Tiquid interface. The flat and
sensors are designed to withstand the constant attack of product, moisture
and/or water. It can "track" a change of water level in the well of = 4
feet. The detector assembly can be ordered with sensors profiled at any
depth from 1/4 inch to 2 inches for product detection.

The electrical wiring "runs” from the detector head to a control
module which is capable of operating a tetal of four detection sensors.

The Pollulert System is designed specifically for underground,
leak-detection monitoring.

Conclusion
1) ‘Underground leak detectior is a new technology in a new market.
2) The only acceptable method of detection is Tiquid phase detec-
tion. It is the only indicator of a real probliem.

L

3) The gas vapor scale of measurement has absolutely no inter-
pretable measurement of Teakage or concentration in the well.

4) The only acceptable method of monitoring for Teaks and spills
in underground applications is Pollulert Systems.

For further information contact:

POLLULERT SYSTEMS
P.0. Box 706
Indianapolis, IN 46206
317 2613135

56 -38S7
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o - UPDATE OF RFPA 329 NOW AVAILABLE 215-2967380

) 800-523-4370 -

"RECOMMENDED PRACTICE FOR HANDLING UNDERGROUNRD LEAKAGE OF
FLAMMABLE AND COMBUSTIBLE LIQUIDS"

On June 9, 1983, the National Fire Protection Association,
"NFPA", published major revisions and updates to NFPA 329. The
original document was developed in 1964 and the last review was
in 1977. With the growing concern for underground tank leak
problems, extra effort was put into this 1983 update even to the
extent that joint meetings were held with the American Petroleum
Institute (API) Leak Task Force to solicit their input. The
pamphlet covers everything from emergency safety procedures to be
followed in the event of a spill, through testing of underground
tanks, investigation and clean up. In addition, it is the most-
widely adopted language for establishing underground tank testing
requirements, - -

FINAL TEST RENAMED AED DEFINED AS "PRECISIOE TEST"

Chapter IV - of 329 specifically deals with the requirements for .
accurate testing of tanks for leakage. Obviously, there are many
"guick and easy" ways to test; however, according to 329 in
order to conclusively determine "tightnéss", a "Precision Test"
must be conducted. In prior versions of 329, this test was
referred to as the "Final Test", a term which over the years had _
become synonomous with the Kent-Moore Test Method (in the
development of the original 329 document, API and NFPA had worked -
together to develop the Final Test Method which evolved as the
Kent-Moore Procedure). The renaming of the procedure to the
Precision Test eliminates .any 'reference to the Kent-~Moore test
and allows unbiased acceptance of newer technologies; in
addition, the following new definition was developed:

“"Precision Test as used throughout this pamphlet
means any test that takes into consideratiom the
temperature coefficient of - expansion of the
product being tested as related to any temperature
change during the test, and is capable of
detecting a loss of 0.05 gallons per hour."

The HUNTER LEAK LOKATOR LD2000 underground tank testing
technology meets all the requirements £for Precision Testing. -

lokator

: - - leak
- e

18 GREAT VALLEY FARKIIAY..
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Further elaboration on the Epecific criterion for a Precision
Test is included in Chapter 1IV: - -
® Be capable of detecting leaks as small as 0.05 gallons per
hour, adjusted for accepted variables. . -

© Test the complete underground storage and handllng
equlpment. ) -

@ Temperature correction - new .updated coefficient of
expansion data is included for gasoline and fuel oil. -

® Tank end deflectlon consideration.

® Water table consideration. - - IR

OTHER MAJOR CHANGES -

. ® Pressure Testing with Air or Other Gases

In addition to the elaboration and specification of the
Precision Test as the only acceptable -test method to
ascertain tank system tightness, 329 further states the
following with respect to pressure testing with air or other
gases: -

"Pressure testing with air or other gases of —
tanks or piping containing flammable or -
combustible liquids is net Tecommended, ' .

- -~ should not be required by regulations or

crdinances, and should be discouraged in

practice. Such tests are not likely to

detect a leak that is below the -liquid level

in the tank, and there is severe danger of

causing a_tank rupture, or expulsion of

contained liquid through normal operings.”

One of the greatest dangers of pressure testing is
overpressure due to faulty or inaccurate gauges - tanks are
not designed for high pressure. 1Im addition, the test is
highly ipaccurate because of compression or expans;on or the
air/vapor due to temperature changes.



UPDATE OF NFPA 329
PAGE 3

® The section on Pipe Line Tests with Air is deleted due to
the fact that the test is considered inconclusive.

® The section on Standpipe Testing is deleted due to the fact
that the test is considered inconclusive.

® Chapter 5, "Tracing Liquids Underground", and Chapter 6,
"Removal and Disposal, include updated material from API
1628-1980 "Underground Spill Cleanup Manual".

For a complete copy of NFPA 329 contact:
National Fire Protection Association
Batterymarch Park.- . v .
Quincy, Massachusetts 02269
(617) 328-9230 - )

Price is $7.00 per copy.
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NOTICE
All questions o1 ather commuuications relating tothis document should be sent ondy
to NFPA Headquarters, addressed 10 the astention of the Comumittee responsible tor
the documenit.

¥or information on obiaining Formal Interpretations of the document. proposing
Tenative fnterim Amendments, prnpm'mg amendments for Commintee consideralion,
and appcals on matters relating to the content of the dacumenu. wriie to the Viee Presi-
dent and Chicf Engincer, National Fire Piotection Association, Batterymarch Park.
Quincy, MA 02268,

A statement, written or oral, that is not processed in accardance with Section 15 of
the Repulations Gaverning Commitiee Prajects shall not be considered the official
position of NFPA or any of 15 Committecs ind shall not be conmdered 10 be, not be
relied upon as, & Formal Interpreetation.

Users of this document should consult applicable Federal, State and local Jaws and
regulations, NFPA docs not by the publication of this document, intend to wrge ac-
tion which is ot in compliance with applicable laws and this document may not he
vansirued as doing so

Pelicy Adopied by N¥PA Board of Pirectors on December 3, 1082
The Board of Directors reaffirms that (he National Fire Protection Association
recognizes that the 1achiy of 1the producos of tombustion s ae impontan factor 1o the
loss of life from fire. NFPA has dealr with that subject m its technical committee
documents for many years,

Theie is a concern that the growing use of syntheiic materials may produce more or
addinonal wxie produris of tombustiion i a fire environmen: The Board has,
therefore, asked all NFPA technical commiitees 1o review the documents for which
thry are responsibic to be sure that the documents respond o this current concern. To
assist the committees in meeting this request. the Board has appointed an advisary
committce (o provide specific guidanie to the tethnical committees on questions
telaring o assessing the hazards of the products ol combustion.

Licensing Provision

“This document is capyrighted by the National Fire Protertion Association {NFIPA).
Public authorities and others are urged o reference this docwment me laws, or
dinances, regulacions and administrative arders or similar instruments  Any deletions,
addivons, and changes desited by the adoping authotity must be noted separately,
Thaose using this methud 1" adopion by refesence ) are requesied (o nondy the NEPA
{Auention: Vice President and Chiel Engimneer ) in writing ol such use.

The term "adoption by reference™ means the citing of the tnle and publishing infor-
matien only.

{(For further explanation, see the Policy Concerning the Adoption, Printing and
Publication of NFPA Documents which is available upon roguest from the NFPA )
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Recommendead Praciice for Handling Undenground Leskage of
Flammable and Combustibie Liguids

MFPA 3281883

1583 Edition of NFPA 329

This edition of NFPA 324, Recommended Practice for Handling
Underground Leokage of Flammable and Combustible Liquids, was
prepared by the Technical Committee on Tank Leakage and Repair
Safeguards {released by the Correlating Committee on Flammable
Liquids), and acted on by the Natonal Fiure Protection Association,
Inc. on May 18, 1983 at its Annual Meeting in Kansas City, Missouri.
it was issued by the Standards Council on June 3, 1883 with an cffec
tive date of June 29, 1985 and supersedes all previous editions.

The 1983 edition of this standard has been approved by the
American National Standards Institute.

Changes other than editorial are indicated by a vertical rule in the
margin of the pages an which they appear. These lines are included
as a1 aid to the yser in identifying changes from the previous edition.

QOrigin and Dovelopment of MFPA 329

This Recommended Practice is an update of the Recommended
Practice for MHandiing lUnderground Leakage of Flammable and
Combustible Liquids, NFPA 329 -~ 1977 edition.

This Recommmended Practice replaces the 1977, 1972, 1365 and
1364 editions and a manual on this subject issued in 1959, The
manuat was preceded by a report {(NFPA 30B) on the same subject
which was withdrawn from publication in 1950,
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I Chaper 1 Iotroduciion

l The purpose of this Recommended Practice is to provide a guide
for the safe and efficient handling of flammable and combuastible lig-
uids when, for whatever reason, they are found unconfined and un-
wanted. For the proper installation of underground tanks, sece NFPA
30, Flammable and Combusttble Liguids Code.

- i-i The Problem.

I-1.1 Flammable liguids [those having a flash point below 100°F

{37.8°C)] and combusiible liquids [those having a flash point at or

above 100°F (37.8°C)] are used by the millions of galions daily and,

of necessity, are stored and handled in locations immediately adja-

cent to struciures, facilities, and people. These liguids include
§ chemicals. cleaning {luids, motor gasclines, dicsel fuel and heating
oils. Motor gasolines are the most widely used of these liquids and
they are commonly stored underground at service stations.

1-1.2  ln spite of constamt effort 10 maintain and operate storage
and transfer equipment properly, accidents do happen, equipment
does fail, and people do make mistakes that sometimes permit the
escape of these liquids. Leaks may develep from corrosion, or be
caused by mechanical damage, or some liquid may be spilled during
transfer. Generally, the amount of liquid lost is small and it is
dissipated by evaporation or is otherwise assimilated before it creates
a seripus problem. However, it occasionally happens that some flam-
mable or combustible liguid finds its way inte an underground facil-
ity, such as a bascment, utility conduit, sewer, or weli, Whether or
not it creates an immediate hazard will depend on many things, such
as how much liquid er its vapor is invotved, where it is found, how i1
is confined, possible sources of ignition, ete. But, because a flam-
mable or combustible Hquid unconfined in the ground can mowe
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from place to place, any indication that such liquids have escaped
into the ground must be considered as a potential, if not immediate,
hazard.

1-2 Cooperation and Responsibility.

1-2.1 The responsibility for proper handling of a suspected escape
of flammabie or combustible liquids, or a potential hazard from such
an escape, will fall upon various individuals and organizations. The
successful handling of these problems will depend upon the best
possible cooperation between them,

1-2.2  One of the prime purposes of this guide is to provide a basis
for this cooperation. Because of the almost infinite variables in-
volved, it can’t be a rule book In the strict sense of the word. It can,
however, provide a definite course of cooperative action that wiil en-
sure the most effective use of skills and equipment, the fairest assess-
ment of responsibility, and will result in the best possible protection
of life and property. A positive, cooperative atiitude of anyone
potentially involved will benefit everyane, vegardless of the final
results. Lack of cooperation could result in inadequate protection of
life and property.

1-2.3  Since leakage of flammable liquids, especially such liquids
having low flash points, is a fire problem, necessary steps 1o be taken
will normally be under. the jurisdiction of the fire officials. It
therefore becomes important for such officials 1o understand the
many facets of the problem, and to secure the cooperation of in-
terested groups as outlined above.

1-2,4 Recent developments, probiems and attitudes have now also
involved health and environmental officials. When dealing particu-
larly with water pollution and the more persistent slow or non-
evaporating combustible liquids, the concern of these officials may
be paramount,

1-2.5  The location of leaks, testing of tanks and piping, removal of
leaky tanks and removal of liquid in the earth will require equipment
and facilities which may be more available 1o the industries involved
than to the public authorities. In addition, much of the work is not
the responsibility of the fire department or other agencies, but rather
is the responsibility of the owner of the leakng equipment.

1-2.6 Regardless of the willingness of individuals or companies to
cooperate with governmental agencies during an emergency, the
agencies should recognize that they should officially request such
cooperation.

- o AR R LA AT Dty R YT
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1-2.7 When tanks are to be removed, or other work done on private
equipment, or on private property, such as holes being dug, this
work must be authorized by the owner. Such authorization generally
is easy to secure if the work has been requested by officials. in some
cases, these requests may of necessity be in the form of a written
order. Regardless of conditions leadership and a close spirit of
cooperation should be established by the responsible agency.

1-2.8 In addition, those in industry having special qualifications in
dealing with leakage should be called upon for help and guidance.
Their knowledge and experience should merit careful consideration.

1-2.9 This guide is intended for the informarion of all organiza-
tions and persons involved.
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Chapter 2 Procedure When Lifc or Property May Be in Danger

2-1 General. The need for cooperative effort by many individuals
and organizations is stressed in the introduction preceding this
chapter. Good judgment must be used in assembling the various
groups. Always seck assistance in the interests of safety, but avoid
creating unnecessary alarm or unwarranted interruption of normal
acuvities. Owners, operators or othevs becoming aware of a hazard-
ous condition should notify the fire department, police, or other
proper authority. However, make every reasonable effort to deter-
mine the degree of the problem. Excessive alarming, such as may be
caused by unwarranted evacuation or pablicity, can create maore
hazard than the original problem. Good judgment applied to the
following step-by-step guide will materially improve the chances for
successful results

2-2 Cenditions. The potential that unconfined flammable or
combustible liquids exist undergreund will normally become known
by discovery of one of the following conditions.

2-2.1 Combustible or flammable liquids or their vapors are
reported in: ;

{a) Normally inhabited subsurface structures such as basements,
subways, and runnels;

(b} Other subsurface structures such as sewers, utility conduits
and observation wells near tanks;

{¢) Groundwater such as drawn from.wells, on orin surface water,
or emerging from cuts or stopes in the earth.

2-2.2  User reports loss of stock or presence of water in the storage
facility, Each condition requires different handling:

2-8 Condition 2-2.1(a) — Normally inhabited Subsuriace Struc-
tares such 25 Basements, Subways, and Tunacls.

2-3.1 General. This condition inplics a strong potential hazard to
life or property and immediate steps must be taken to protect the
public from the danger of explosion and fire.

2-3.2 Eliminating Sources of Ignition.
2-3.2.1 Smoking or other sources of ignition should not be per-

mitied in the suspected area. Lights and other electrical switches '

should not be turned on or off and extension cords should not be re-
moved from outlets. Such action may create a spark capable of ig-
niting flammable vapors. Use only those switches located well away
from the contaminated area 10 cut off electrical power, which may
require the electric utility to make a remote cutofl.
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2-3.2.2  After the presence of {lammable vapors has been verified,
the electric and gas services to the building, where possible and feasi-
ble. should be disconnected or cut off outside the structure. The
shutting off of the gas service outside of the building removes the fuel
from pilot lights and gas burners, which may be sources of ignition.

2-3.2.3 No one should enter the contaminated area except as de-
scribed in "Entering the Area.” Where liguids or vapor within or
above their flammable range are found in a building, the building
should not be entered, and evacuation of building occupants, at least
in areas exposed, should be ordered. Construction and Jayout as well
as accupancy are factors to be considered in ordering evacuation.
Traffic should be stopped through tunnels and subways until
qualified personnel determine there is no danger of explosion or fire,

2-3.3 Entering the Area,

2-3.8.1  The presence of flammable vapors in 3 building is generally
reported because of an odor. Most persons can detect gasoline vapor
in concentrations as low as (005 percent. However, smell cannot be
relied upon 1o determine the type of vapor or its concentratien. The
use af a combustible gas indicator is the only practical, positive
method to determine the presence and extent of a {lammable vapor
concentration.

2-3.3.2 To enter an arca in which there is an undetermined con-
ceatration of some unknown vapor is to risk the possibility of fire or
explosion. Entry should not be made unnl the vapor concentration
has been checked with a combustible gas indicaror. Portable com:
busuble gas indicators are reasonable in price and are recommended
for use by all fire deparuments, 1€ the fire department does not have
such an indicator, arrangements should be made for securing ene or
more from utilities, ol companies or others who may have them
available. A trained operator should use the combustible gas in-
dicator, which must be well maintained,

2-3.3.3  Also an additional {ife hazard may exist hecause of toxic
vapors or insufficient oxygen. If these conditions are suspected, in-
struments te detect toxic vapors or insufficient oxygen should be
used.

2-3.8.4 Use the combustible gas indicator continuously to deter-
mine the range of vapor concentrations in the affected arca. If areas
of vapor coacentration above 50 percent of the lower Bammable
limits (LLEL on indicators} are exposed to a source of ignition, leave
the area and evacuate everyone within the danger zone, Ventilate the
area to remove or veduce the flammable vapors and thus reduce the
fire or explosion hazard. Assoon as the lammable vapor has been re-

e
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duced below 50 percent of the lower flammabie limit, entry may be
made to locate and eliminate the source of vapor. Wear self-
contained breathing apparatus when entering.

2-3.4 Ventilating the Arca,

2-3.4.1 Natural ventilation by opening doors and windows may be
adequate. Grounded mechanical exhaust ventilating equipment may
be required to remove vapors from all areas, particularly from low,
confined spaces. Use fans driven by motors approved for Class 1,
Group D locations, hand-driven fans, or air eductors to remove
vapors. (See Figure 1.) Eliminate sources of ignition near the exhaust
outlets. Provide openings for free entry of fresh air, but never force
air inte the area. A water hose with the nozzle set in a spray pattern
may be used for ventilating the area when set in a window and
discharging outwardly.

2-3.5 Locating Secpage into Building.

2-3.5.1 When the arca has been made safe for entry, it may be
examined to determine the source of the flammable vapors. If the
place or places of entry of the liquid or vapors can be determined,
appropriate steps should be taken to seal off such places. Untrapped
drains, dry traps, pipes or ocher openings through fleors or founda-
tions are common sources of liquid or vapor entry into a building,
Check any gas pipes in the area; the flammable vapor may be fuel
gas. If this appears to be the source, call the gas company.
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2-3.6 Preventing Secpage into Buildings.

2-3.6.1 Entrance of vapors or liquids through drains, pipes, or
ather openings may be stopped by plugging such openings. Sewer
pipes may be the source of entry. if only vapor is entering through a
sewer pipe, it may be because the trap is dry. Filling the wrap with
water is an effective means of blocking further gas or vapor entry,

2-3.6.2 The nature of secpage may be such that it cannot be effec-
tively stopped from the inside of the structure. In this case an in-
tercepting hole or trench, holes for pumps, or well points may be
used outside the contaminated structure, between it and the
suspected source. (See Chapter 6 for details.)

2-4 Condition 2-2.1(b) — Other Subsurface Structures such as
Sewers, Utility Conduits, and Obgervation Wells near Tanks.

2-4.,1 Liquids or vapors in such structures imply a potential for ex-
plosion or fire but, generally, a low potential of hazard to life and
property other than to the structure involved. If the detection of
flammable or combustible liquids or their vapors indicates an
unusual condition wherein vapors are escaping from the sewer or
conduit into an area similar to Condition 2-2.1(a), or if the proximity
to other structures er facilities is such that an explosion or fire would
be relatively as serious as Condition 2-2.1(a), then proceed with the
guides of 2-2.1(a) in addition to the following procedures.

2-4.1.1 Contact those directly responsible for the facility involved:
the municipal sanitary department or highway or street department
for sewers; for conduit, the electrical, telephone and gas companies’
engineering departments, Normally, the maintenance and engineer-
ing departmenis of such organizations will be well equipped to take
charge of the situation; police, if needed, may be asked to keep the
public clear of the danger areas. The fire department may be necded
to assist in fire control and purging. Those involved with the storage
and handling facilities of flammable and combustible liquids that
may be the source of the problem shodld offer all possible assistance.
{See NFPA 328, Flammable Liquids and Gases in Manholes and
Sewers, and Chapter 5 of this guide for further details.)

2-4.2 Entering the Arca.

2-4.2.1 Basically the same as for Condition 2-2.1(a}; however, the
flammable vapors in a sewer or conduit may not originate from flam-
mable liquids. They may be vapors from overheated insulation,
sewer-generated gases, fuel gases, or industrial gases, Consequently,
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special instruments, equipment and skills may be needed. The
guidance of the wility owning and operating the facility should be
solicited and followed,

2-4.% Yensilating the Avxea.

2-4.83.1 Some ype of grounded mechanical ventilating will normal-
ly be required. Use explosionprool equipment if the vapors are
drawn out, Remove all sources of ignition from the vicinity of vapur
exit.

2-4.3.2 It may be that water flushing is the better means of purging
the area of lammable vapors. For example, the generation of sewer
gas may be stopped or significantly reduced by this method, In a sim-
ilar fashion, flammable and combustible liquids may be removed
from the arca.,

2-4.3.3  1n any case, follow the guidance of the owner or operator of
the facility as he will be most familiar with its characteristics and the
consequences of any action taken,

2-4.4 Locating the Seepage,

2-4.4.1  Assist the facilty owner in any way practicable. See
Chapter b {or information on tracing liquids underground.

2-4.5 Preventing Continued Secpage.

2-4.5.1 When leakage is detected in a sewer, location of the source
of the lealc should be determined by backoracking with combustble
gas indicators. I points of enwry (o the sewer systern are fimited in
number, interception of the leak can be achieved by use of trenches,
well holes, or well points. (See AP 1628-1980, Underground Spill
Cleanup Manual, fur additional mjormation. j

2-4.5.2 Il entry of liguid or vapor in1a the conduit or sewer is to be
stopped, and the inside of the facility is not accessible, probe or drill
alongside the facility 10 determine the extent of its exposure 1o the
saturated soil, Uncover the exposed area and caulk the facility from
the ouwide. e l
2-5 Condition 2-2.1(c} — Groundwater such as Prawn from
Wells, on or in Surface Water, or Emerging {rom Cuis or $lopes in
the Earth.

2-5.1 General. These liquid seepages on water will often be more
af a prablem because of pollution than as an explosion or fire
hazard. However, until the source of the flammable or combustible
liquid is found and stopped and all liquid and vapor safely removed,
there is a potential hazard of explosion or fire.
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2-5.2 Wells.

2-5.2.1  When flammable or combustible liguids are found in well
water, stop pumping and avoid any source of ignition around well
houses and water storage tanks until vapor concentrations are
checked. Turn- power off outside any well house or similar trap that
may cotlect vapors from the well or stored water,

2-5.2.2 If vapor concentrations are below 50 percent of the lower
explosive limit, pumping may be resumed if desirable for purging.
(See Chapter 6 for detasls.)

2-5.83 Surface Water,

2-5.8.1 When flanmable or combustible liquids are found on sur-
face water or water emerging from hilisides or cuts, concentrations
may develop in ditches or collection points that may create an expio-
ston or fire hazard. Normally, the amount of flammable or com-
bustible liquid found on the surface water will be insuch a thin layer
that it dors not create a fire hazard. This is the case when the liguid
is dispersed into small bubbies or pools, or when ounly color patterns
are visible on the surface of the warter.

2-5.3.2 However, if the entire surface of the water Is covered, or
there are large pools in the order of 20 {t {6 m) or more across, a fire
hazard does exist. I this occurs in an inhabited arca or along a street
or highway, and the police and fire deparument are not present, they
should be called. Traffic should be stopped and the public kept away
from the area. If large amounts of vapor are being generated, check
the wind and remove all sources of ignition within at least 100 fc {30
mj downwind of the source. 1t is unlikely that vapars will be in the
Nammable range farther than 100 ft {30 m) away. However, if large
ambunts are involved, and the air is relatively still, a combustible gas
indicator should be used to determine the extenc of the harardous
arca Its use is desirable in any event if flammable liquids are in-
volved,

2-5.3.3 Normally, the only effecuve means to step {urther ac.
cumnulation will be 1o find the souree and stop it. (See Chapters 5 and
6.) It may be desirable to constiruct dikes or-dams to prevent further
spreading of the liguids or of contaminated water. '

2-5.3.4 Floating bvoms can be used on flowing water 1o hold the
contaminating liquid. (See Chapler 6 for details.)

2-5.3.5 Once the source of tflammable or combustible liguids is
stopped, evaporation or normal dispersal and dilution will ofren be
the best means of removal. Collection with adsorbents or skimming
devices or filiering devices may be nccessary. (See Chapter 6 for
details. }
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2-6 Condition 2-2.2 — User Reports Loss of Product or Presence

of Water in Storage Facility,

2-6.1  An inventory logs, or water in tanks, does not duectly imply a

hazard of fire and exploslon Check the immediate vicinity for any

sngns of escaping liquid; if any exist, apply Conditions 2-2.1(a),
2-2.1(b), or 2-2.1(c), as appropriate. Otherwise, proceed in accord-

ance with Chapier 4, Testing for Underground Leaks.
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Chapter 3 Primary Search for the Source

3-1 General.

3-1.} Once all necessary precautions have been taken to protect life
and property, the next most important step is to determine the
source of the flammable or combustible liquid and prevent any fur-
ther escape.

3-1.2  Generally, the source of a flammable or combustible liguid
will be relatively near the location of the discovery of unconfined lig-
uids or vapors. However, liquids can travel blocks or even miles un-
derground through perous soil or rock, trenches filled with porous
soil, alongside pipes or conduits, or in sewer pipes. Consequently, the
area from which an escaped liquid could have come may be remote
and extensive, and include many facilities storing and handling
flammable or combustible liquids. If a check of potential sources (see
3-2.2.1 for check list) immediately adjacent to, or within a few hun-
dred feet of, the discovery does not revea! an obvious or passible
source, organize a general search of the area.

3-1.3  Efforts should be made to secure information on ground
water flow from the local United States Geological Survey (USGS) of-
fice, public works departments, or equivalent agency and primary
search efforts should be initiated upgradient of the leak,

3-1.4 Obrain (or sketch) a map of the area, mark each facilily
found on the map, and record all the information obtained in a
notcbook. Good data, well organized, will prove invaluabie in subse-
quent efforts to solve the problem.

3-1.5 Organize teams of as many qualified persons as are needed
and available to conduct the search. A very efficient method is to
assign two- person teams (with one person representing the local
public authority)