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on a site-specific basis, an alternative 
list of indicator parameters for some or 
all of the constituents listed in appen-
dix I (Appendix I of 40 CFR part 258. Al-
ternative indicator parameters ap-
proved by the Director of an approved 
State under this section must ensure 
detection of contamination from the 
non-municipal non-hazardous waste 
disposal unit. 

(2) If contamination is detected 
through the use of any alternative to 
the ground-water monitoring system 
prescribed in §§ 257.22 through 257.25, 
the non-municipal non-hazardous 
waste disposal unit owner or operator 
must perform expanded monitoring to 
determine whether the detected con-
tamination is an actual release from 
the non-municipal solid waste disposal 
unit and, if so, to determine the nature 
and extent of the contamination. The 
Director of the approved State shall es-
tablish a schedule for the non-munic-
ipal non-hazardous waste disposal unit 
owner or operator to submit results 
from expanded monitoring in a manner 
that ensures protection of human 
health and the environment. 

(i) If expanded monitoring indicates 
that contamination from the non-mu-
nicipal non-hazardous waste disposal 
unit has reached the saturated zone, 
the owner or operator must install 
ground-water monitoring wells and 
sample these wells in accordance with 
§§ 257.22 through 257.25. 

(ii) If expanded monitoring indicates 
that contamination from the non-mu-
nicipal non-hazardous waste disposal 
unit is present in the unsaturated zone 
or on the surface, the Director of an 
approved State shall establish a sched-
ule for the owner or operator to submit 
a description of any necessary correc-
tive measures. The schedule shall en-
sure corrective measures, where nec-
essary, are undertaken in a timely 
manner that protects human health 
and the environment. The proposed 
corrective measures are subject to re-
vision and approval by the Director of 
the approved State. The owner or oper-
ator must implement the corrective 
measures according to a schedule es-
tablished by the Director of the ap-
proved State. 

(3) When considering whether to 
allow alternatives to a ground-water 

monitoring system prescribed in 
§§ 257.22 through 257.25, including alter-
native indicator parameters, the Direc-
tor of an approved State shall consider 
at least the following factors: 

(i) The geological and 
hydrogeological characteristics of the 
site; 

(ii) The impact of manmade and nat-
ural features on the effectiveness of an 
alternative technology; 

(iii) Climatic factors that may influ-
ence the selection, use, and reliability 
of alternative ground-water monitoring 
procedures; and 

(iv) The effectiveness of indicator pa-
rameters in detecting a release. 

(4) The Director of an approved State 
can require an owner or operator to 
comply with the requirements of 
§§ 257.22 through 257.25, where it is de-
termined by the Director that using al-
ternatives to ground-water monitoring 
approved under this paragraph are in-
adequate to detect contamination and, 
if necessary, to assess the nature and 
extent of contamination.

§ 257.22 Ground-water monitoring sys-
tems. 

(a) A ground-water monitoring sys-
tem must be installed that consists of 
a sufficient number of wells, installed 
at appropriate locations and depths, to 
yield ground-water samples from the 
uppermost aquifer (as defined in 
§ 257.5(b)) that: 

(1) Represent the quality of back-
ground ground water that has not been 
affected by leakage from a unit. A de-
termination of background quality 
may include sampling of wells that are 
not hydraulically upgradient of the 
waste management area where: 

(i) Hydrogeologic conditions do not 
allow the owner or operator to deter-
mine what wells are hydraulically 
upgradient; or 

(ii) Sampling at other wells will pro-
vide an indication of background 
ground-water quality that is as rep-
resentative or more representative 
than that provided by the upgradient 
wells; and 

(2) Represent the quality of ground 
water passing the relevant point of 
compliance specified by the Director of 
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an approved State or at the waste man-
agement unit boundary in an unap-
proved State. The downgradient moni-
toring system must be installed at the 
relevant point of compliance specified 
by the Director of an approved State or 
at the waste management unit bound-
ary in an unapproved State that en-
sures detection of ground-water con-
tamination in the uppermost aquifer. 
The relevant point of compliance speci-
fied by the Director of an approved 
State shall be no more than 150 meters 
from the waste management unit 
boundary and shall be located on land 
owned by the owner of the facility. In 
determining the relevant point of com-
pliance the State Director shall con-
sider at least the following factors: the 
hydrogeologic characteristics of the 
unit and surrounding land, the volume 
and physical and chemical characteris-
tics of the leachate, the quantity, qual-
ity and direction of flow of ground 
water, the proximity and withdrawal 
rate of the ground-water users, the 
availability of alternative drinking 
water supplies, the existing quality of 
the ground water, including other 
sources of contamination and their cu-
mulative impacts on the ground water, 
and whether the ground water is cur-
rently used or reasonably expected to 
be used for drinking water, public 
health, safety, and welfare effects, and 
practicable capability of the owner or 
operator. When physical obstacles pre-
clude installation of ground-water 
monitoring wells at the relevant point 
of compliance at existing units, the 
down-gradient monitoring system may 
be installed at the closest practicable 
distance hydraulically down-gradient 
from the relevant point of compliance 
specified by the Director of an ap-
proved State that ensures detection of 
groundwater contamination in the up-
permost aquifer. 

(b) The Director of an approved State 
may approve a multi-unit ground-
water monitoring system instead of 
separate ground-water monitoring sys-
tems for each unit when the facility 
has several units, provided the multi-
unit ground-water monitoring system 
meets the requirement of § 257.22(a) and 
will be as protective of human health 
and the environment as individual 

monitoring systems for each unit, 
based on the following factors: 

(1) Number, spacing, and orientation 
of the units; 

(2) Hydrogeologic setting; 
(3) Site history; 
(4) Engineering design of the units; 

and 
(5) Type of waste accepted at the 

units. 
(c) Monitoring wells must be cased in 

a manner that maintains the integrity 
of the monitoring well bore hole. This 
casing must be screened or perforated 
and packed with gravel or sand, where 
necessary, to enable collection of 
ground-water samples. The annular 
space (i.e., the space between the bore 
hole and well casing) above the sam-
pling depth must be sealed to prevent 
contamination of samples and the 
ground water. 

(1) The owner or operator must no-
tify the State Director that the design, 
installation, development, and decom-
mission of any monitoring wells, 
piezometers and other measurement, 
sampling, and analytical devices docu-
mentation has been placed in the oper-
ating record; and 

(2) The monitoring wells, 
piezometers, and other measurement, 
sampling, and analytical devices must 
be operated and maintained so that 
they perform to design specifications 
throughout the life of the monitoring 
program. 

(d) The number, spacing, and depths 
of monitoring systems shall be: 

(1) Determined based upon site-spe-
cific technical information that must 
include thorough characterization of: 

(i) Aquifer thickness, ground-water 
flow rate, ground-water flow direction 
including seasonal and temporal fluc-
tuations in ground-water flow; and 

(ii) Saturated and unsaturated geo-
logic units and fill materials overlying 
the uppermost aquifer, materials com-
prising the uppermost aquifer, and ma-
terials comprising the confining unit 
defining the lower boundary of the up-
permost aquifer; including, but not 
limited to: thicknesses, stratigraphy, 
lithology, hydraulic conductivities, 
porosities and effective porosities. 

(2) Certified by a qualified ground-
water scientist or approved by the Di-
rector of an approved State. Within 14 
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days of this certification, the owner or 
operator must notify the State Direc-
tor that the certification has been 
placed in the operating record.

§ 257.23 Ground-water sampling and 
analysis requirements. 

(a) The ground-water monitoring pro-
gram must include consistent sampling 
and analysis procedures that are de-
signed to ensure monitoring results 
that provide an accurate representa-
tion of ground-water quality at the 
background and downgradient wells in-
stalled in compliance with § 257.22(a). 
The owner or operator must notify the 
State Director that the sampling and 
analysis program documentation has 
been placed in the operating record and 
the program must include procedures 
and techniques for: 

(1) Sample collection; 
(2) Sample preservation and ship-

ment; 
(3) Analytical procedures; 
(4) Chain of custody control; and 
(5) Quality assurance and quality 

control. 
(b) The ground-water monitoring pro-

gram must include sampling and ana-
lytical methods that are appropriate 
for ground-water sampling and that ac-
curately measure hazardous constitu-
ents and other monitoring parameters 
in ground-water samples. Ground-water 
samples shall not be field-filtered prior 
to laboratory analysis. 

(c) The sampling procedures and fre-
quency must be protective of human 
health and the environment. 

(d) Ground-water elevations must be 
measured in each well immediately 
prior to purging, each time ground 
water is sampled. The owner or oper-
ator must determine the rate and di-
rection of ground-water flow each time 
ground water is sampled. Ground-water 
elevations in wells which monitor the 
same waste management area must be 
measured within a period of time short 
enough to avoid temporal variations in 
ground-water flow which could pre-
clude accurate determination of 
ground-water flow rate and direction. 

(e) The owner or operator must es-
tablish background ground-water qual-
ity in a hydraulically upgradient or 
background well(s) for each of the 
monitoring parameters or constituents 

required in the particular ground-water 
monitoring program that applies to the 
unit, as determined under § 257.24(a), or 
§ 257.25(a). Background ground-water 
quality may be established at wells 
that are not located hydraulically 
upgradient from the unit if it meets 
the requirements of § 257.22(a)(1). 

(f) The number of samples collected 
to establish ground-water quality data 
must be consistent with the appro-
priate statistical procedures deter-
mined pursuant to paragraph (g) of this 
section. The sampling procedures shall 
be those specified under § 257.24(b) for 
detection monitoring, § 257.25 (b) and 
(d) for assessment monitoring, and 
§ 257.26(b) for corrective action. 

(g) The owner or operator must speci-
fy in the operating record one of the 
following statistical methods to be 
used in evaluating ground-water moni-
toring data for each hazardous con-
stituent. The statistical test chosen 
shall be conducted separately for each 
hazardous constituent in each well. 

(1) A parametric analysis of variance 
(ANOVA) followed by multiple com-
parisons procedures to identify statis-
tically significant evidence of contami-
nation. The method must include esti-
mation and testing of the contrasts be-
tween each compliance well’s mean and 
the background mean levels for each 
constituent. 

(2) An analysis of variance (ANOVA) 
based on ranks followed by multiple 
comparisons procedures to identify sta-
tistically significant evidence of con-
tamination. The method must include 
estimation and testing of the contrasts 
between each compliance well’s median 
and the background median levels for 
each constituent. 

(3) A tolerance or prediction interval 
procedure in which an interval for each 
constituent is established from the dis-
tribution of the background data, and 
the level of each constituent in each 
compliance well is compared to the 
upper tolerance or prediction limit. 

(4) A control chart approach that 
gives control limits for each con-
stituent. 

(5) Another statistical test method 
that meets the performance standards 
of paragraph (h) of this section. The 
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