
SECTION 5
 
SUMMARY AND CONCLUSIONS
 

.• 5. 1 CURRENT INVENTORY
 

•
 
5.1.1 NATIONAL INVENTORY 

The Class V Injection well inventory, based on State 
reports, is conservatively estimated to be 173,159 wells. Well 
types have been grouped into seven main categories for the 
purposes of the National inventory: 

1. Drainage Wells; 

2. Geothermal Reinjection Wells; 

3. Domestic Wastewater Disposal Wells; 

4. Mineral and Fossil Fuel Recovery Related Wells; 

5. Industrial/Commercial/Utility Disposal Wells; 

6. Recharge Wells; and 

7. Miscellaneous Wells. 

Based on the purpose of the well and the origin of the injection 
fluids, 30 well types have been identified and inventoried for 
this report. A summary of the numbers of Class V well types, 
shown in Table 5-1, indicates over 94 percent of the inventory is 
from four categories of wells: drainage wells, domestic 
wastewater disposal wells, geothermal wells (mostly heat pump/air 
conditioning return flow wells), and mineral and fossil fuel 
recovery related wells. These four categories are predominantly 
comprised of low-tech wells. Low-tech wells typically l} have 
simple casing designs and well head equipment and 2} inj ect to 
shallow formations by gravity flow or low. volume pumps. In 
contrast, high-tech wells typically I} have multiple casing 
strings, 2} have sophisticated wellhead equipment to control and 
measure pressure and volume of injected fluid, and 3} inject high 
volumes into deep formations. 

The Class V injection well inventory is characterized by 
extreme variations in database completeness and quality. In 
general, inventories for high-tech Class V wells are more .. accurate than those for low-tech wells • 

• 
Because high-tech Class V injection wells are typically 

associated with special industries or large scale remediation and 
disposal projects, they constitute a small proportion of all 
Class V wells. They also tend to be localized, and are easier for• regul a tory agencies to inventory and moni tor. In addi tion, 
several agencies may be inVolved with these operations for 
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•TABLE 5-1:	 CLASS V WELL NATIONAL !NVENTORY 

RANKED BY WELL CLASSIFICATION 

.. 
: WELL TYPE TOTAL 'l. OF 

:8c CATEGORY #WELLS TOTAL 

:-----------1-----------:-----------: 
:DRAINAGE 100744 58.2 

:DOMESTIC 43688 25.2 

:GEOTHERMAL 10163 5.9 

:MINERAL 8712. 5.0 

:MISCELLANEO: 3754 2.2 

:'RECHARGE 371.9 2. 1 

:INDUSTRIAL 2379 1 . 4 

:-----------;-----------:-----------: 
TOTAL : 173159 : 100 : 

• 
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drilling and waste discharge permits at local, county, and state 
levels. 

It has also been found that, in general, operators of high­
tech wells are more informed about existing regulations and more 
responsible in reporting activi ties than are owner/operators of 
some types of low-tech wells. As a result, files maintained by 
high-tech well operators tend to be more complete, whereas no 
such files may exist for many low-tech wells. 

A number of inspection programs have been conducted that 
target high-tech Class V injection wells. These inspections have 
prov ided valuable inventory da ta for facil i ties inspected, as 
well as other facilities owned by the same owner/operator. The 
resul t of all these factors has been a generall y compl ete 
inventory database for high-tech wells and a generally poor to 
nonexistent one for low-tech wells. 

The high-tech Class V database is relatively good: however 
it is certain that uninventoried facilities exist, and files for 
certain other high-tech facilities are lacking in technical data. 

The data' summarized in this section were submitted by 56 
Sta tes, Terri tories, or Possessions of the Uni ted States. The 
inventory data reveal that Class V wells are not distributed 
evenly among the ten USEPA Regions. In .fact, four Regions 
contain over 80 percent of the Class V wells inventoried. Region 
IX alone accounts for 37 percent of Class V wells. Table 5-2 
summarizes the distribution of wells by USEPA Region. 

Several well types have very incomplete inventories. In 
general, the well types which have been most difficult to inven­
tory are those for which records are kept only at a local level 
or registration or permitting of the wells has not been required. 
The well types most seriously impacted by these limitations are: 

i.	 All types of drainage wells (5Fl, 502, 503, 504); 

2.	 All types of domestic wastewater disposal wells (5W9, 
5W10, 5Wll, 5W12, 5W3l, 5W32): 

3.	 Industrial disposal wells (5W20): 

4.	 Automobile service station disposal wells (5W28): and 

5.	 Abandoned drinking water/waste wells (5X29) • 

• 
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TABLE 5-2:	 CLASS V NATIONAL WELL INVENTOR! 

RANKED BY USEPA REGION 

.. 

EPA TOTAL i. OF­


REGION #WELLS TOTAL
 

:---------:---------:---------: 
IX 64214 37. 1
 

X 29826 17.2
 

IV 27911 16. 1
 

V 17772 10.3
 
~ '7VIII 9015 -'. ­

I I 8950 5.2
 

VII 6675 3.9
 

I I I 4589 2.7
 

VI 3843 III ".Ii­~ .4 

I 364 (J.2 

:---------:---------:"---------: 
TOTAL 173159 : 100 : 

f 
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5.2 ASSESSMENT OF WELL TYPES 

5.2.1. REVIEW OF RATING SCHEME 

The available data were used in Section 4 to qualitatively 
assess the consequences of injection on current or potential 
benef icial uses of USDW. Four maj or criteria entered into the 
assessment of contamination potential: 

1.	 The identification and potential usability of USDW 
(water quality parameters): 

2.	 The typical well cons truction, opera tion, and main t ­
enance as they relate to injection or migration of 
injectate into unintended zones: 

3.	 The injection fluid characteristics with regard to the 
water quality parameters: and 

4.	 The estimated degree and areal extent of contamination 
based on injection rates and volumes, and contaminant 
transport and fate in the-USDW. 

The rating system consists of a series of questions based on the 
four major criteria which produce "YES" or "NO" answers. Section 
4.1 fully describes the methods used in assessing contamination 
poten tial. 

5. 3 SUMMARY OF WELL TYPE ASSESSMENTS 

Application of the rating system resulted in each well type 
being rated as having a high, moderate, low, or unknown contami­
na tion poten tial. For some well types, one typical inj ection 
situation was difficult to establish. In these cases, a range of 
contamination potentials is indicated. The well types are listed 
below under all the appropriate contamination potential headings. 
In all following tables, the well type is listed under the high­
est contamination potential ascribed in a range. Stricter State 
regulation of some well types rated high br moderate may lower 
the assessment of their contamination potential. Table 5-3 lists 
the number of wells by contamination potential for each State. 
Table 5-4 summarizes by Region the numbers of wells reported. 
Figures 5-1 through 5-4 illustrate the distribution of wells by 
contamination potential and Region. 

High	 Contamination Potential 

Agricultural drainage wells, 5F1: 

Improved sinkholes, 5D3 (high to moderate): 
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BAR GRAPH ILLUSTRATING 
HIGH CCl'ITAMINATION POTENTIAL 
DISTRIBUTOJ BY USEPA REGION 

Figure 5-1 
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Raw sewage waste disposal wells, 5W9, and cesspools, 
5W10: 

Septic systems, 5W11, 5W31, 5W32: 

Domestic wastewater treatment plant disposal wells, 
5W12 (high to low): 

Industrial process water and waste disposal wells, 
5W20: 

• 
Automobile service station disposal wells, 5X28: and 

Aquifer recharge wells, 5R21 (high to low). 

Moderate Contamination Potential 

Storm Water drainage, 502, and industrial drainage
 
wells, 504:
 

Improved sinkholes, 503, (high to moderate) :
 

Special drainage wells, 5G30 (moderate to low):
 

Electric power, 5A5, and direct heat reinjection wells,
 
52\.6 : 

Aquaculture ~eturn flow wells, 5A8: 

Domestic wastewater treatment plant disposal wells,
 
5W12 (high to low):
 

Mining, sand, or other backfill wells, 5X13:
 

In-situ fossil fuel recovery wells, 5X15:
 

Cooling water return flow wells, 5A19, (moderate to
 
low) :
 

Aquifer recharge wells, 5R21 (high to low):
 

Experimental technology wells, 5X25 (moderate to low):
 
and
 

Abandoned drinking water/waste wells disposal wells,
 
5X29. •
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Low Contamination Potential 

Special drainage wells, 5G30 (moderate to low); 

Heat pump/air conditioning return flow wells, 5A7; 

Domestic wastewater treatment plant disposal wells, 
5W12 (high to low); 

Solution mining wells, 5X14J 

Spent brine return flow wells, 5X16; 

Cooling water return flow wells, 5A19 (moderate to low): 

Aquifer. recharge wells, 5R21 (high to low); 

Saline	 water intrusion barrier wells, 5B22; 

Subsidence control wells, 5S23; and 

Experimental technology wells, 5X25 (moderate to low). 

Unknown Contamination Potential 

Radioactive Waste Disposal Wells, 5N24; and 

Aquifer remediation related wells, 5X26 (including 
hydrocarbon recovery related injection wells). 

5.3.1	 REGIONAL BREAKDOWN OF INVENTORY ACCORDING TO CONTAMINATION 
POTENTIAL 

A ser ies of tabl es have been compi 1 ed . to indica te the 
breakdown of well types in each USEPA Region. The well types and 
numbers are listed in Tables 5-5 to 5-14 under headings which 
group well types by contamination potential. The tables are 
useful tools for prioritizing additional Class V inventory and 
assessment efforts in the various Regions. 

5.3.2	 SUMMARY OF REGULATORY SYSTEMS CURRENTLY KNOWN TO BE IN 
EFFECT 

Class V in~ection wells are authorized by rule under the 
Federally-administered UIC programs (Section 1). Several States, 
however, implement their own methods of regulating Class V wells. 
Table 5-15 lists and Figure 5-5 illustrates the known regulatory 
systems in effect. 
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TABLE 5-5: WELL TYPES 
CLASSIFIED 

IN 
BY 

REGION I 
CONTAMINATION POTENTIAL 

WELL TYPE ~ CLASSIFICATION ~ELL j'3 : i. OF TGTHL : 

------~----------------------------------------------------------------~ • 

HIGH CONTAMINATION POTENTIAL 

Improvld Sinkholes (503) 
Septic Undifflrlnti~tld(5Wlll 

DO.lstic WW Tre~t.ent Plant Effluent(5W12) 
,Industri~l Process W~ter ~ WW(SW201 
Auto.obile Service Station(5X28) 
Aquifer Rlch~rgl Wllls(SR21) 

3 
97 
72 
99 
14 

1 

o.a 
26.0 
19.8 
2;' 2 

3.8 
0.3 

"I 

MODERATE CONTAMINATION POTENTIAL 

Stor. W~ter Dr~in~gl(SD21 

Industrial Dralnage(5D4) 
Cooling W~ter Return Flow Wllls(5A191 

22 
16 
14 

6.0 
4.4 
3.8 

LOW CONTAMINATION POTENTIAL 

24 6.6 

CONTAMINATION POTENTIAL UNKNOWN 

Aquiflr Remediatl0n Rilatid Wllls(5X2bl 2 0.5 

---------------------------------------------:------------:------------: 
TOTAL 364 : 100.0 : 

.. 

-_.
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.. iABLE 5-6:	 WELL iYPES IN REGION II 
CLASSIFIED BY CONTAMINATION POTENTIAL 

WELL TYPE ~	 CLASSIFICATION WELL .'S : I. OF TOTAL: 
• :---------------------------------~------------------- ------------------: 

HIGH CONTAMINATION POTENTIAL 

lAgricultural Drainage(5Fl) 150 1.7 
iImproved SInkholes (503) 10 O. 1 
:Untreated Sewage Disp(5W9) 5 O. 1 
:Cesspool s (5W 10) b8 0.8 
:Septic Undifferentiatedl5Wl1) 12bO 14. 1 
lSeptic liIith Welll5W31.l 85 J.1 
ISeptic liIlth OrainfieldlSW32) 63 U.7 
iOomestic WW Treatment Plant Effluent(5W12) 22 0.2 
lIndustrial Prociss Water & WW15W20) 401 4.5 

.lAutomobile Service Statlon(SX28) 21 ('.2 
lAquifer Rechargl Wells(SR21) 3000 33.5 

MODERATE CONTAMINATION POTENTIAL 

:Storm Water Drainage(SD2) 2504 28.0 
lIndustrial Drainage(504) 111 6 12.5 
lCooling Water Rlturn Flolil WellslSA19l b O. 1 

LOW CONTAMINATION POTENTIAL 

Heat Pump/AC Return Flow Wells(5Ai) 181 2.0 
Solution Mining Wells(5X14) 48 0.5 

CONTAMINATIDN POTENTIAL UNKNOWN 

Aquifer Remediation Related Wells(5X26)	 10 O. 1 

:--------------------------------------------- ------------l------------: 
TOTAL	 8950 : 

• 
• 
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TABLE S-7:	 WELL TYPES IN REGION III 
CLASSIFIED BY CONTAMINATION POTENTIAL .. 

~ELL TYPE & CLASSIFICATION	 WELL ~·S : % uF TOTAL: 
1	 : 

.. ..HIGH CONTAMINATION POTENTIAL 

Septic UndifferentiatedlSWlll 6 I). 2
 
Septic with Well (SW31l 903 1'1 • 7
 
Domlstic WW Treat.ent Plant Effluent(SW12l 5 (j. l
 

Industrial Process Water & WW(SW20l 30 0.7
 
Auto.obil. Servici Station(SX2Bl 1 0.0
 

MODERATE CONTAMINATION POTENTIAL 

Star. ~ater Orainage(SD2l 273 5.9 
Industrial Drainage(SD4l b O. 1 

IMining Sand/Other Backfill WIIIs(SX13l 1070 

LOW CONTAMINATION POTENTIAL 

IHeat PUlp/AC Return Flow Wells(SAil	 2291 49 .1 
":Spent-Brine Return Flow Wells(SX1bl	 0.0~ 

CONTAMINATION POTENTIAL UNKNOWN 

INane 
:---------------------------------------------:------------j------------:

TOTAL	 4589 : 100.0 ; 

.. 

'I! 
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TABLE 5-8:	 WELL TYPES IN REGION IV 
CLASSIFIED BY CONTAMINATION POTENTIAL 

• -------------------------~---------------------------- ------------------
WELL TYPE & CLASSIFICATION	 WELL .'S : % OF TOTAL; 

-----------------------------------------------------------------------; 
HIGH CONTAMINATION POTENTIAL 

Agricultural Drainage(5F11 43 0.2 
Improved Sinkholes (5D31 81 0.3 
Septic Undifferentiated(5W111 19001 b8.1 
Septlc lIith Well(SW311 736 2.b 

,Septic lIith Drainfield(SW321 200 0.7 
Domestic WW Treatment Plant Effluent(5W121 55b 2.0 
Industrial Process Water & WW(SW201 318 1.1 
Aquifer Recharge Wells(5R2l1 349 1.3 

"ODERATE CONTAMINATION POTENTIAL 

Storm Witer Drainige(SD2J 2('72 7.4 
Industrial Driinagel~D4J 2 0.(1 
Special Driinige Wells(SG301 1385 5.0 
Mining Sind/Other Bickfill Wells(~X13J b1 0.2 
Cooling Witer Return Floll WellslSA191 75 0.3 
Experiaentil Technology WellslSX2S1 . 18 O. 1 

LOW CONTAMINATION POTENTIAL 

Heat Pump/AC Return FloH Wells(SA71 2998 10.7 
Siline Witer Intrusion Barrier Wells(SB221 2 0.0 

CONTAMINATION POTENTIAL UNKNOWN 

Ridioictive Wiste Disposal Wel1s(5N24l 1 0.0 
Aquifer Remediation Related WellslSX2bl 13 0.0 

.---------------------------------------------;------------:------------:
TOTAL	 27911 : 100.0 : 

•
• 
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"ABLE 5-9:	 WELL TYPES IN REGION V 
CLASSIFIED BY CONTAMINATION POTENTIAL 

WELL TYPE ~	 CLASSIFICATION WELL .'S : 7. OF TOTAL: 
-----------------------------------------------------------------------; 

HIGH CONTAMINATION POTENTIAL 

•AQricultural Drainage(~F11 147 0.8
 
Improvld Sinkholls (5031 135 0.8
 
Untrlat.d S.wagl Disp(SW91 959 5.*
 
Cellpools(SW101 65 0.4
 
Septic Undifferlntiated(SW111 4S37 25.5
 
Septic with W.ll (5\11311 2635 14.8
 
Do••stic WW Trlat.lnt Plant Efflulnt(5W121 41 0.2
 
Industrial Process Water. \11\11 (S\II201 S27 3.0
 
Auto.obile Service StationlSX2Bl 34 0.2
 
Aquiflr R.charge Wells(5R211 2 0.0
 

MODERATE CONTAMINATION POTENTIAL 

Store Water Drainage(SD21 4987 2B. 1
 
Industrial Drainage(SD41 191 1.1
 
Mining Sand/Other Backfill WellslSX131 S 0.0
 
In-situ Fossil Fuel Recovery WellslSX1Sl 2 0.0
 
Cooling Water Return Flow Wells(SA191 90 0.5
 
Experi.ental Technology Wells(SX2S1 8 0.0
 
Abandoned Drinking Water Wells(SX291 209S ll. 8
 

LOW CONTAMINATION POTENTIAL 

Heat Pu.p/AC Return Flow Wells(~A71 1164 0.5
 
Solution Mining WIIIsl5X141 15 O. 1
 
Spent-Brine Return Flow Wells(5X16l 41 0.2
 
Subsidence Control Wllls(5S231 4 0.0
 

CONTAMINATION POTENTIAL UNKNOWN 

Radioactive Waste Disposal WellslSN241 1 0.0
 
AqUifer Re••diation Related WellslSX2bl 87 0.5
 

---------------------------------------------,------------ ------------:
TOTAL	 17772 100.0 : 

...
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TABLE 5-10: WELL TYPES IN REGION VI
• CLASSIFIED BY CONTAMINATION POTENTl~L 

WELL TYPE ~ CLASSIFICATION ~ELL # S : % OF TOTAL : 
:-----------------------------------------------------------------------; 

HIGH CONTAMINATION POTENTIAL 

Agricultural Drainagel5Fll lOB 2.3 
Untreated Sewage DisplSW9l 10 0.:'; 

CesspoolslSW10l 30 (;.:3 
Septic UndlfferentiatedlSWlll 66 1.7 
Industrial Process Water & IIIW15W20) 4 O. 1 
Aqulfer Recharge WellslSR21l 74 1.9 

MODERATE CONTAMINATION POTENTIAL 

. ,Storm Water DrainagelSD2) 57 •• " ..J 

:Industrial DrainagelSD4) 5 O. 1 

ISpecial Drainage Wells(5630) 1 O. \) 
:Direct Heat Reinjection Well 15A6) 3 (I. 1 

Mining Sand/Other Backfill Wells15X13) 76 2. ,) 
Cooling Water Return FloM WellslSA19) 7 0.2 

.Experimental Technology Wellsl5X2Sl 12 u.3 ; 

'Abandoned Drinking Water WellslSX29) 945 24.6 

LOW CONTAMINATION POTENTIAL 

Heat Pump/AC Return FloM WellslSA7) 1146 29-. S 
Solutl0n Mining Wellsl5X14) Ion 2i ,f 
Spent-Brine Return FloM Wells(SX16) 77 : ..) 

CONTAMINATION POTENTIAL UNKNOWN 

Radioactive Waste Disposal WellslSN24) 2 (; • 1 
AquifRr RRmRdiation RRlated Wel1s(SX2bl 147 3.8 

---------------------------------------------:------------:------------: 
TOTAL 3843 : 100.0 : 
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TABLE 5-11: WELL TYPES IN REGION VII 
CLASSIFIED BY CONTAMINATION POTENTIAL .. 

.. 
WELL TYPE & CLASSIFICATION WELL I'S : % OF TOTAL: 

:-----------------------------------------------------------------------; 
HIGH CONTAMINATION POTENTIAL •.. 

Agricultural Drainage(SF11 235 3.5 
Improved Sinkholes (5031 250 3. I 
Septic Undifftrentiattd(SW111 5 O. 1 
Auto.obile Service Station(SX28l 
Aquifer Recharge Wells(SR211 

0 
8 

0.1 
O. 1 

MODERATE CONTAMINATION POTENTIAL 

Stor. Water Drainage(SD2) 10 O. 1 
Mining Sand/Other Backfill Wells(5Xl31 4326 64.8 
Cooling Wattr Return FloM Wells(5A191 16 0.2 
E~perim.ntal Technology Wells(5X251 2 I). I) 

LOW CONTAMINATION POTENTIAL 

Heat Pump/AC Return Flow Wells(SA71 1802 27.0 

CONTAMINATION POTENTIAL UNKNOWN 

Aquifer Remediation Related W.lls(SX261 1S 0.2 

.---------------------------------------------:------------:------------: 
TOTAL 6b7S : 100.0 : 

• 

• 
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TABLE 5-12:	 WELL TYPES IN REGION VIII 
CLASSIFIED BY CONTAMINATION POTENTIAL 

WELL TYPE & CLASSIFICATION	 WELL .'S : /, OF TOTAL; 
-----------------------------------------------------------------------; 

HIGH CONTA~INATION POTENTIAL 

Agricultural DrainagelSF1l	 0.0 
.,.Cesspoolsl5W10l ., 0.0 

Septic Undifferentiatedl5Wl1l 422 4.7 
.Industrial Process Water ~ WWl5W20l 30 0.4 
lAuto.obile Service Stationl5X28l 2 0.0 
:Aquifer Recharge Wellsl5R21l 7 O. 10 

MODERATE CONTAMINATION POTENTIAL 

'Stor. Water Drainagel5D2l 7250 80.4 
Industrial Drainagel5D4l 321 3.0 
Special Drainage WellslSG30l S5 0.0 
Direct Heat Reinjection Well (SA6l 3 0.0 
Mining Sand/Other Backfill Wells(5X13l 386 4.3 
In-situ Fossil Fuel Recovery Wellsl5X1Sl 64 0.7 
Cooling Water R~turn Flow Wells(5A19l 6 O. I 
Experimental Technology WellslSX2Sl 137 1.5 
Abandoned Drinking Water Wellsl5X29l 7 O. I 

LOW CONTAMINATION POTENTIAL 

Heat Pu~p/AC Return Flow Wells(SA7l 219 2.4
 
Solution ~ining Wellsl5X14l 14 0.2
 
Spent-Brine Return Flow Wellsl5X16l 1 0.0
 

CONTAMINATION POTENTIAL UNKNOWN 

:Aquifer Reeediation Related Wellsl5X26l	 81 0.9 

:---------------------------------------------:------------:------------~ 
TOTAL	 9015 : 100.0 : 

•
• 

..
 
• 
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TABLE 5-13:	 WELL TYPES IN REGION IX 
CLASSIFIED BY CONTAMINATION POTENTIAL 

WELL TYPE & CLASSIFICATION WELL I'S : % OF TOTAL:	 • 
~-----------------------------------------------------------------------; 

HIGH CONTAMINATION POTENTIAL 

'Untreat.d S.wag. Disp(SW9) 3 0.0 .. 
Cesspools (SlrnO) 120 1 0.2 
Septic Undifferentiated(SW11) 1313 2.0 
Septlc with Well(SW3l> 73 u. 1 

Septic with Drainfield<SW32) 1279 2.0 
Dom.stic WW Treatment Plant Effluent<SW121 358 0.6 
Industrial PrOClss Water ~ WW<5W20) 209 0.3 
Aquifer Recharg. WellslSR211 103 0.2 

MODERATE CONTAMINATION POTENTIAL 

Storm Wat.r Drainage<SD2) 59483 92.6 
Industrial Drainage<5D4) 4 0.0 
Sp.cial Drainage Wells(SG30) 1 0.0 

:Electric Power Reinjection WelllSAS) 131 O. 1 
iDirect Heat Reinjection WelllSAo) 7 0.0 
:GW Aquacultur. Return Flow We1115A8) 2S 0.0 
IHining Sand/Other Backfill Wells<5X13) 1 0.0 
:Cooling Water Return Flow Wells<SA19) 26 0.0 
:Experimental Technology Wells<5X2S1 45 O. 1 

LOW CONTAMINATION POTENTIAL 

Heat Pump/AC Return Flow Wellsl5A7) 53 O. 1
 
Solution Mining Wellsl5X14) 875 1.4
 
Saline Water Intrusion Barrier Wells<5B22) 1SS 0.2 L
 

CONTAMINATION POTENTIAL ~NKNOWN 

:---------------------------------------------~-------~----;------------~ 
TOTAL	 64214 : 100.0 : 
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TABLE S-14: WELL TYPES IN REGION X 
CLASSIFIED BY CONTAMINATION POTENTIAL 

WELL TYPE ~ CLASSIFICATION 

HIGH CONTAMINATION~OTENTIAL 

Agricultural Drainage(SF11
 
Untreated Sewage Disp(SW91
 
Cuspools(SWl01
 
Septic Undifferentiated(SWll1
 
Septic with Well (SW311
 
Septic with Drainfield(SW321
 
Do.estic WW Treat.lnt Plant Effluent(SWI2)
 

IIndustrial ProclSS Wlter ~ WW(SW20) 
IAutolobile Service Stltion(SX281 
IAquifer Rechlrge Wells(SR211 

MODERATE CONTAMINATION POTENTIAL 

'Storl Wlter Drlinlge(SD21 
Industrill Drlinlge(SD41 
Specill Drlinlge Wells(56301 
Electric Power Reinjection Well (SAS) 
Direct Hilt Reinjlction Well(SA61 
Mining Sind/Other Backfill Wells(SX131 
Cooling Water Return Flow Wells(SA191 
Experilentll Tlchnology WIIIs(SX2S1 
Ablndoned Drinking Wlter Wells(SX291 

LOW CONTAMINATION POTENTIAL 

IHeit Puep/AC Return Flow W,lls(SA71 

CONTAMINATION POTENTIAL UNKNOWN 

Radiolctive Wiste Disposal Wells(SN241 

TOTAL 

WELL "S : X OF TOTAL: 
-------------------------: 

oS4 2.2 
3 0.0 

0330 21.2 
00 0.2 

3 0.0 
2241 7.5I 

45 0.2 
305	 1.2 

21 O. 1 
14 0.0 

16910 56.7 
2141 7.2 

115 0.4 
8 0.0 
8 0.0 

S7S 1.9 
SI	 0.2 

3 , 0.0 
3 0.0 , 

ISO 0.5 

120 0.4 

------------1-----------­
29820 : 100.0 
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Several items should be clearly understood when interpreting 
this information. First, these data are based on information 
reviewed to date (5-15-87) as provided by State Class V reports. 
Second, it is very likely that many additional regulatory systems 
are currently in effect, but the State reports have not 
completely addressed them, in many cases. 

In describing States' regulatory systems, the intent was to 
use one of the following words: Permit, Rule, Banned, None, or 
Information Not Available (N/A). However, many States use these 
systems in conjunction with a multitude of qualifiers and/or 
exemptions. For example, Idaho regulates some well types by 
permit if the wells are deeper than 18 feet but regulates by rule 
if they are shallower than 18 feet. Several States regulate by 
permit only when the amount of injection fluid exceeds a set 
volume (Le., Oregon 5A6-8 are. permitted if injecting more than 
5,000 (5K) gallons per day). In the case of abandoned drinking 
water wells (5X29), most States appear to have existing rules for 
proper pI ugging and aband,onmen t (P & A) procedures. Utah 
specifically indicated that injection into abandoned drinking 
water wells is illegal. Kentucky could not identify State 
systems in effect for drainage wells (502, 503) because they are 
regulated locally. 

In general, few States regulate all well types, since many 
well ty.pes are highly dependent on the geology of the area (503, 
5A6-a). The fact that some States do not have a regulatory 
program for a particular well type does not mean that those wells 
are not adequately regulated. In actuality, many States have not 
regulated 
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some well types 
their States. 

because these well types are not 

In spite of some of 
current regulatory syste
identifying future actions 
Class V program. 
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5 • 3 • 3 SUMMARY OF CLASS V INJECTION WELL DATA 

Table 5-16 presents a summary of available inventory data, 
types of fluids inj ected, contamination potentials, recommenda­
tions, and State regulatory systems for each well type. 

• 

•
• 

..·

'""c • 

5 - 28
 

I 



• • . .. .. .
 

'DlIU: 5-16 

SlHWn' (F a.l\SS V JHJa::nC»l W9L I)M7, JIH) RI?IIMBOM'!(HS 

LOC7lTIC»l • tuIIml 
(F NE1LS (Jl'l'YPE (F 

R71'DfI'IAL LOC7a'IC»lJHJa::nC»l W9L 

Drainaoe Wells 

Agricul tural Drainage INatiCDIide: 1.338 wells 
Wells (5F1) 

\Jl 

N 
\0 

New Yoll<: 150 wells 
Puerto Rico: no rurbers 
West Virginia: no nu'*'ers 
Florida: no nu'*'ers 
Georgia. 43 wells 
Kentucky: no rurbers 
Illinois: 6 wells 
Irdiana: 72 wells 
Michigan: 15 wells 
Minnesota: 54 wells 
a<.lahana: no nu'*'ers 
Texas: lOB wells 
1.-: 230 wells 
Mis6Q1riz no rurbers 
Nebraska: 5 wells 
CDlorado. no nu'*'ers 
North Dakota. 1 well 
IdaOO. 572 wells 
0n!gJn: 16 wells 
Washington. 66 wells 
Potentially many t1Jres 
this figure in areas 
typified k7t irrigation. 

~C\DII) 
TrJ'I!S (F I'LIJIII) CDm\MIH\.TIC»l BrAn: JIIDllA'l'an' 

IHJH:lH) R1DlHrIAL S'ftlIrIURE 1lI!IDHNlM'I(HS 

Varies due to differing fanning 
pract ices an:! soil types: poten­
tial agr icul tural contaninants 
i.nclude sE!d..i.nmt, nutrients, 
pesticides, organics, salts, 
III!tals. am patlJJgens in sate 
cases. 

High New York - SPDES !'eImi t 
Florida - Penni t 
Georgia - Banned 
Illinois - Rule 
a<.lahana - Rul e 
Iewa - Diversion Pennit 
HiSI01ri-tole 
Nl!braska - Rul e 
Utah - Rule 
Arizcna - Pennit 
IdalD - Pennit if deEper than 
18 feet 
Washington - Un:lecided 

- InvrOllenent of inventory efforts 
is essent ial. (PR, GA, IN, HI, 
!-IN. CD, OR) 

- Locate an:! prq>erly piug all aban­
dcned wells near Agricultural 
Drainage Wells. lIA) 

- Close surface inlets to allcw 
infiltration throogh soil. 1100) 

- Raise the inlets abOIIe maxinun 
pon:ling levels. 1IA) 

- !lequire that injection fluids 
meet all or sore drinking water 
stan:lards. lNE, OR) 

- Require irrigation tailwater 
recovery an:! pmpback. (OR) 

- Use onl y necessary iIICJW1ts of 
i rriga t ion ...ter an:! appl ied 
chEmicals. (CA) 

- !lequire frequent lIDIlitoring of 
drinking water wells in surroun::l­
iog areas. 

- !lequire detailed map with all 
we] I loeat ions. (NE) 

- !lequire diagran of injection well 
CCflStnlCt ion. (NE) 

- !lequire siting of _lls at least 
2,000 ft. away fran any sterk, 
municipal. or darest ic well. lNE) 

- DiscouraOl.' use am encouraoe 
el imination of agricultural 
drainage we] Is by developing 
ill remar" rr<'tho:i~. 1IA) 

..
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SlHiIRr (F CLASS V IHnrl'lQl liII!U. DlW\. NIl REIDHHlM'l<Hl 

LOCATIQI 6 NHII!Il ~~) 

'I'Y1'E (F (F wtU.S ~ 'l'Yl'&S (f' fLlllIlS ~ S'mft: RJnLlaORl( 

IHnrl'lQl liII!U. l'OlBft'IAL ~ INJI!ClH) lUlUfl'IAL SOllJClURE IlEIIH4EHlI\Tl<Hl 

Stonn Hilte~ Drainage NltiODo<ide: 80,000-100,000 Herbicides, pe6ticides, ferti­ Iot'derate Info~tion ~lies to both 502 />Wly to both stenn ..ate~ ani indus­
~'ells (502) we1l6 rEpOrted for 39 li~ers, deicing salt6, aslilal­ and 504 unless otherwise specif i eO. trial drainage wells: 

States tic sediDents, gasol ine, grease Conne::ticut-Pennit (5021 - New wells sb:>uld be investigated 
oil, tar and residues fran roofs Massachusetts-Exa!pt (502) and added to FURS. (KY, l1I', WIll 
ani paving, nbber particulates, New Jersey-~ES Penni t - Q;nstruction of ne- industrial 
liquid wastes and iniustrial New Yor!<-Pell1lit if injected vol\lllE drainage well 10 sWuld be limi ted 
solvents, heavy II£!tals and e><ceeds 1,000 em or discouraged; stonn ..ater sewers,­
col itonn bacteria. Maryland-Penni t (504) detention ponds, or vegetative 

Alabama-Permit (5D2) basins are preferred. (OR, IL, KY, 
lniustrial Drainage NoJtiorwide: 3,802 wells Similar CQlsti tuents to th:lse Florida-Permi t 'rn, l1I'l. 
Wells (504) rEJ)Clrted for 23 States. fcurd in Stornwater Drainage Georgia-Banned - Sand and gravel f i 1ters sWuld be 

Wells, tb:>ugh generally present "Kentucky-Local (502), Pennit· (504) added to wells. (KY, 'rnl 
in higher eo<rentrations. SOUth <:arolina-Pell1lit (502) - Stand pipes shculd be constructed 
Heavy lretals such as lead, Tennessee-PeIllli t (502) at the openings of wells. (KY, 'rn) 
iron, and manganese. Illinois-Rule - Limit future construction to resi­
Organic cmpwnds. Wiscmsin-}b)e (502) Rule (504) dential areas. (IL) 

Louisiana-Class II Regulations - All spills shculd be diverted ""ay 
(504), Registration of Class V fran industrial drainage wells 

wells not required (OR, l1I', WII) 
New Hexico-Registratioo - New construction of ..ells in areas 

VI a<.lalDna-Rule 
Nebraska-Rule 

served by stonn water seoers shculd 
be prohibited. (CA, AZ) 

I IUltana-Permit 15021 - Orainage wells should not be con­
w 
o 

Utah-Rule 
Wyaning-PeIlllit (502) 

structed within 200 ft. of water 
supply wells ..nich tap lOoler 

Ari~-Registration water-bearing aquifers. (CAl 
california-Rule - Deep wells should be plugged or 
Hawaii- PeIlIIi t CBrented to avoid mixing between 
Guam-Pennit (502) aquifers. (KY, 'rn) 
Alaska-Pell1li t (502) - Depth to water data should be made 
ldah:>-Pennit if deEPer th.m 16 availal:>le to well drillers. 

feet (502) (AZ) 
Washington-tale - Additional studies including use of 

nonitoring wells should be conducted 
to study possible pollution sources 
and prolonged effect of industrial 
drainage well s on grourd water. 
(FL, WI, 1(5) 

- An assessment of the effects of 
storm drainage wells should be 
conducted 'prior' to campleting an 
inventory because the inventory 
would be ti~-consuming and costly. 
(m, OR) 

- sedilrents extracted fran drainage 
wells, catch basin£, or sedincnt 
:rap" £hou!d be dl!;po""" in an 
.JiJpropr iiJ t c· j andf ill. Ii\:: ) .. - :-. pill.! ic 'MaICnc::;~ pn'\1,'an. "llOUld 
~ illl-,jOlcnt<o. IK.) 

- :":1 arairtd<jC ~11~ should he ioen[j­
f:ed am plLk]g(o. !l-."I!) 

_ ...., 4: 
.) 

. , ... •~ 
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lIMNIr IF lI.ASS V INJB::'1'lctl NI:U. DPaA NIl REXXHI'HlP4'I(H 

TYPE IF 
INJB::'1'lBl Wf1L 

LOCATIctl " NM!I!R
IF NEIU) (Jl 

~ u:x:M'Ictl 
'I"IH!S CE fLUIDS 

JJmDB) 

~1UWI1I <Dm\MDIM'Ictl 
R1I»lI'IAL 

9Dm:~ 
S'11U:'1'IIlE IlEXXJHNlP.TICHl 

lJ!I>rcwed S inkhoJ es 
(503) 

Natiorwide: 479 wells 
New Hanpshire: 3 wells 
Puerto Rico: 10 wells 
.Kentueky: 76 wells 
'l1!nnessee: 5 wells 
Indiana: 26 lls 
Michigan: J03 lls 
Minnesota: 6 well s 
Misswri: 250 ....lls 
Virginia. West Virginia, 
Florida, ani CIlio: nlJlt>ers 
not ~t con! inned. 
l'Otentially in all areas 
with limesta>e ani dolanite 
litoo1ogies at relatively 
shal 100/ depths. 

Ruroff, fran paved areas, con­
taining lead and petrole\ll1 
product s fruro autan::i:>iles, pes­
ticides fran horticul ture and 
lawn care, nitrates fran ferti­
1 izers, and fecal material fran 
wild ani dalestic animals; 
normal fallout fran air pollu­
tants may also be present. 

I High to tbderate Puerto Rico-Permit 
Flor ida-Pelllli t 
Georgia-Banned 
Kentucky-Lo:::al 
Temessee--Perm!t 
Indiana-Nelle 
Michigan-tbne 
Minnesota-Nelle 
CIlio-NeIle 
Missouri -Nelle 

-

-

Training should be required for 
engineers and drillers in the proper 
CQlstruction of wells with special 
....,hasis on sanitary sealing and 
protection against corrosion. 
Training should be slanted tOo/am 
construct ion in Karst or 1imestone 
fOIm!ltions. (PRl 
Careful dye trace studies should 
be run CJ'1 any exi st ing or inpro.red 
sinkhole drainage systEmS, and 
occas ional noni tor ing of both 
entering and exiting fluids should 
be run after the SYStEm is in 
operation. (H:» 

Special Drainage 
we) Is (5G)0) 

V1 

I 

~ .. 

Natiorwide: 1,557 wells 
Florida: 1,385 wells 
Louisiana: 1 ....11 
IbItana: 55 wells 
Hawaii: 1 ....11 
Idaoo: 7 wells 
Washington: 108 wells. 
l'Otentially present in 
all Regions. 

Highly variable, deperding on 
systEm design; for landsl ide 
control, grounl >eter is gener­
ally used: ...imning pool 
dra inage fluid may CD1tain 
li thi\ll1 hwochlorite, calci\lll 
hypcchlorite, sali\lll bicar­
bonate, chlorine, branine. 
Iodine, cyaruric acid, alu­
min\ll1 sulfate, algaec ides , 
fungicides, and llUriatlc 
acid. 

I tbderate to Lew Florida-Permit/Rule 
Loulsiana-Class II Re9Jlat iens, 

Registration of Class V wells not 
rEqUired 

Nebraska-Rule 
lbltana-Perm! t 
Hawa i i -Permi t 
Idab:rPermit If deeper than 18 

feet. 

- Rardon sanpl ing and analysis of 
swinrning pool wastewater for 
possibl e centaninants should be 
required. (FL) 
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UDTIGI , NHIIlR GIUHHoIMUl RIDII 
'lYPE IF IF tCLS <Il 'l'YJlES IF tumlS ~ flI7.'ft: REDIA'Itm' 

:DDH:T1G1 teL IUI'l'Jft'DL UlC'A1'ICIl IHJtr1U) 1'CmM.'1AL S'1WC1URE 1lI!lDHHlM'I(H; 

Geothermal Reinjectioo 
Wells 

Electr ic Pooler 
Reinjection Wells 
15A5) 

Natiorwide: 89 "",111' 
TeKas: nlaJt>ers not conf imed 
California: 65 wells 
Nevada: 16 "",111' 
Idaho: 4 wells 
Alaska: 4 wells 

Vapo:--Daninate:i ReSCJllrCe 
heavy lletal s larsenic. boron, 
selenil..l. 5ul fate5, ani 
dissolved solids. 
Hot water-Daninated Resource 
heavy lletals larsenic. borm, 
selenil.lIl), chlorides. dissolved 
solids. an:! acidic pII. 

~Ialerate Texas-Permit 
Nebraska-Rule 
Utah-Pemit 
California-Pennit 
Nevada-PeIlllit 
IdalD-PeDlli t 

J.p~IY to both electric po..oer am 
direct heat reinjection "",l1s: 
- Detailed study on the types of MIT 

available for geothermal SYStans 
an:! the resolution of each method. 
(NIl) 

- Initial analysis of injectate and 
injection zone water con:!ucta:l 
prior to full-scale injection 
operatioos: parCllTeters of COn­

Direct Heat Reinjec­
tion Wells (5A6) .. 

Natiorwide: 21 "",Ill' 
Hew York: no nUltlers 
Hew ~ico: 2 "",115 
Texas: 1 well 
Cblorado: 2 "",111' 
Cali fornia: 1 well 
Nevada: 6 _l1s 

Arsenic. boron, fluoride, 
dissolved solids, SUlfates, 
chloride. 

Ib:ierate New ~ico-Permit 

Texas-PeIllli t 
Nebraska-Rul e/PeDlli t 
Utah-Pennit 
California-PeDllit 
Nevada-PeDlli t 
IdalD-PeDllit 

cern are temperature, inorganic 
constituents of Primory au! Secon­
dary Drinking Water Regulations. 
alkalinity. hardness. silica. 
boron. and anrronia nitrogen. 
lCA. NIl) 

- Injection into rDn-thermal reser­
Idaho: 2 wells Oregon-PeI1IIit if injected vollD! voirs if the thermal injection 
Oregon: 6 _111' . exceeds' 5,000 GPO fluids neet drinking water require­
Utah: 1 well nents or if the receiving fl.uids 

are of equal or lesser quali'ty. lID) 

~ • • , .' • 
J 
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SlMWlY IF (lA$ V INJo::TIDl WEll. DP.TA lIN> IltXDM!2tY.TICHl 

'IYPE IF 
INJo::TIDl WEll. 

UlCM'IDl " IUIII!Jl 
IF WI!U.S (Jl 

IU11lNrIAL LOCATIQi 
TfllES IF PUJIDS 
~ 

GIOHHiIl\'ml /U!Dl1 
<XHrNIIH\TIDl 

IU11lNrIAL -~ ~ ~TICHl 

Heat Purp/Alr 
Cbn::Ii t i orong 
Return Flew WellE 
(SA?1 

Nat ionwide: 10,028 wells. 
Potentially present in all 
regioosl lIDre expecte:! in 
areas characterize:! ~ 

climuic extr....".. Repone:! 
in all States ~ the 
follewing: ~:aine, RIrde 
Island, VemO'lt, Puerto 
Rico, Virgin Islands, West 
Virginia, Alabama, Arkansas, 
HawaU. Anerlcan SimDa, TIl'I, 
Guan, C»lI. 

Primarily thennally altere:! 
groun:l waten additives de­
signed to inhibit seal ing, 
corrosion an:J incrustation 
~ ""ter high in netals and 
sal tS, or ckm:>nstrating high 
or lew Pi, is used~ 

LeJ,,' Ca1nect ieut-Fennit 
~:assachusetts-Fennit if injecte:! 

vol lIE is grea ter than 15,000 GID 
New Je:sey-Rule/Ferml t 
New York-Penni t 
Delaware-Pendt 
Maryland-fermi t 
Florida-Feani t 
Georgia-BaMed 
tbrth carol ina-Fenni t 
Sooth carol ina-Rule 
III inois-Rule 
Minnesota-fermit 
Wi 5Ca1sin-Rule 
Loui s iana-Fennit 
New MexiarRegistratim 
CKlalDna-Rule 
Texas-Rule 
Missouri-Registration 
Nebraska-Rule 
M:rltana-tole 
tbrth Dakota-Rule 
Utah-Fellll1t 
Wyaning'-FemIi t 
Arizona-tole 
cal ifomia-l'eImit 
Alaska-Fermlt 
Idaho-fermit 
oregon-Fermlt if injecte:! velure 

is greater than 5.000 GID 
Washingta>-Fenni t 

- fobre research is nee:led on the 
theoret ical env i ronrental ef fects 
of heat JUlllS. (/oil, AZ, SCI 

- Authorization ~ rule is appropriate 
for properly spaced and operated 
systems. (SC) 

- New regulatory prognlns shoJld be 
directe:! at large-scale systems 
rather than at systems for single­
filllily dwell ings. (LA, (1(, TX) 

- Records should be maintaine:! ~ 

cwnties and periodically up-loade:! 
to State databases in order to 
nonitor well densities. (WIll 

- 'nle State permi tting agency shoJld 
set construct ion standards and 
ensure that well s are CCIlS[ ructo::i 
and operate:! properly. (FL, KS, 
/oil, NE, SC, WII) 

- Fermits for canrercial developrents 
should include requirenents for 
water quality characterizations 
of lxlth source and receiv ing 
water. MAl 

- Return wells should be cased 
through tGl' of injection zone. (IAI 

- Annular space shoJI d be carented 
or groutai. (IA, KS, 1£, 'Ill) 

- Adequate spacing between produc­
tion wells should be practice:!. 
(KS, NE, 9:) 

- Discharge should be into or above 
the suppl y aquifer. (LA, II" KS, SCI 

- Closed 10Gl' syst...s should be re­
qulrai. U.rr, 'lll) 

- Discharge should be to the surface 
lather than to an injection well. 
(LA) 

- 'Ille waste product should contain 
no add I t Ives or on! y apprCNeO 
additives (LA. KS. tEl 

- Vol\.IreS am tE!'1"Peracures of injec­
t ion fl uids ShOuld be noni tored. (tiC) 

- lltlalyses of receiving fluids should 
[~ corrluctcC p::rio:hcall)'. ("S, WI'\) 

- " licem~o::::i ".....d[er well drili.eJ 
;;;1C:lulc (-Ir rnf·\cryea ltl in~a,-~ ~. 

: .::'\\urt:. ilnJ/e l : (:'1 ur dni :;c,-.. tll(' 
.:cll. IIJ., lL) 

- teo. well In~[alla[io(l In kno.·..n pr 
su~pect('(j contilTlirl:;l[oo dqUl ten 
~'II()u~d be· prohlbitL'G. (h'ld 

w 
w 
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IIMIl\RY (F (].ASS v IHJU:'1'l<Jl WEll. DP.17l NIl IItXXHlDIlM'lQl)
 

ftI'E (F 

IIOEC'1'I~ WEll. 

UlC1d'I<Jl " tu&Jl 
(F IIitlU (Jl 

I'OIJlH1'IAL UlC1d'I<Jl 
'l'YftS (F fLIJIm 

:omx:m> 

~IU!D'I 
~ 

R1JEN1'.IJ\L 
sum: RIDIA'IUlY 

81'IIDC1URE ~TlQI) 

Groun::I__ ter Aqua­

cuI ture Return 
Flow wells 15A8l 

Hawaii: 7 active ..ells 
) stardb)' wells 

15 prqx>sed -.eIls 
fotentially fwnd ..nerever 
IIlilrine or fresh water 
organi _ are cul tured 
in large quanti ties. 

Latge velures of wastewater 
carposed of es6Efltially salt 
water with added nutrients. 
bacteriological grc;wth, 
perished aniJrclls. an:! aniJrcll 
detritus. Effluent typically 
contains nitrates. nitrites. 
imlDnia. high IKD. am 
orthoPX>~te. 

k1ierate Nebraska-Rule 
Utah-Fenni t 
Hawaii-Pennit 
Oregal"';PeIlllit if injected velure 

excetds 5.000 GPO 

-

-

-

Regular sanpl ing an:! analysis of 
injection.fl uid am inject ion zone 
r:uid should be required (semi­
annually). (HI) 
Water to be disposed shadd be 
filtered am appropriately treated 
prior to injection. (HI) 
Return waters should be carefully 
nonitored at a point befor~ am 
after tredtlrent to ensure the 
measures being employed are suffi­
c ient to allow the water to be 
InJected. CHI) 

Danestic W.,ste.ater 
VI I Disposal Wells 

Raw Seoage Disposal 
w I Wells 15W9)
l:-

NatiClnolide: 980 wells 
1'Uen0 Rico: 5 wells 
PeIvl6ylvania: no ruJbers 
Illinois: 916 wells 
Irdiana: 22 wells 
t'.idligan: 11 wells 
Minnesota: 10 wells 
'I'elcas: 10 wells 
H.waii: ) -.ells 
Alaska: ) wells 

Gererally poor quality. in::lu­
ding high fixed volatiles. IKD. 
aD. TCX:. nitrogen (organic. 
am free illllDnia). chloride. 
alkalinity am Qrease. 

High III inois-Banned 
Nebraska-Rule 
Utah-Banned 
Hawaii-PeDlli t 
Nevada-Banned 
Alaska-PeDllit or Rule 
Oregon-Rule 

No recamerdations correming raN 
sewage disposal wells an:! cesspools 
were provided in State reports. 
Hcwever. the use of such disposal 
methcds has been bannBi in several 
States. 

Cesspools 15WlO) tatiClWide: 6.622 wells 
New Jersey: 1 o.ell 
New York: 00 nurtlers 
Puerto Rico: 67 wells 
Irdiana: 22 wells 
Midligan: 18 wells 
Minnesota: 25 -.ells 
New .lexico: 14 wells 
'lexas: 16 wells 
Nebraska: 00 n\llilers 
W}oning: ) wells 
Arizona: 17 well s 
cal itornia: 46 -.ells 
Ha....ii: 57 well s 
lJaska: ) 79 well s 
Ore<;lOO: 6.257 wells 

san-e as 
wells. 

for Raw sewage Di sposaI High New Jersey-tUPlES Pennit 
New York-PeIlllit if injected volUl1E 

excetds 1,000 GPO 
New MeY.iarilanned 
Texas-Rule 
Nebraska-Rule 
Utah-Banned 
Wyaning-PeDlli t 
Arizona-Pennit 
Cal i fomia-Banned 
Hawal i-Pennit 
Nevada-Banned 
Alaska-Penni t or Rul e 
Oregal-Rule 

J 
~ ­. 
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!lMlMr (F aA'lS V IHJEX:TIDI WOL IWl7o. »Il RJ:XXMDIll\TICHl 

I..OCM'IDI , IUIBl ~lmDII) 

'I'YI'E (F (F WtIUl CR 'I'YI'ES (F nmm aJm\MINI\TIDi S'J7m: IlIDIA'ItIlr 
IHnX:TIDi NEll. Rm:NI'I1lL I..OCM'IDI ~ IU1UlI'IAL S'J1Ix:1\IRE IlI!JlHDIP.TlCHl 

sept ic SystBtl5 SWll: 26.769 inventorie:l Varies with type of systen, I!igh COnnecticut-Permit if vol...., - Further study is recamen:lEd. 
(5Wll. sr.'3I. 5W32) ""lls in 31 States fluids typically 99.9\ Wdter injectal excee:ls 5.000 GPO In.. m. OR) 

5W31: 4.435 wells in 13 States (by weight) an:l .03 suspen:le:l Massacl1Jsetts-Permit it vol...., - Proper construction an:! installa­
51<132: 3.783 ""lls in 8 States solids; Ifajor constituents inj ecte:l exceEds 15.000 GPO tion guidelines sOOuld be devel­

include nitrates, dllorides, New Jersey-lUPD~ Permi t qJE!CI. 1H:l) 
sui fates. sali.... calcilln. anl New York-Permit if volure - Q1gOing training programs for 
fecal col itorm. injected exceeds 1, 000 GID sanitarians is recamended, sOOuld 

~..ryland-Permit (5W31) include t¥irogeology. groun:l-water 
Alabama-Permi t flOo'. theory of septic systan 
Florida-Pennit c:peration. and IDtential risks to 
Kentueky-Rule (5W311 hunan heal tho (PR. H:l. MN) 
5a1th carolina-Pennit 15W32) - Siting should be con:luctEd so as 
Minnesota-Rule not to erdanger ...,ter wells. ()(S. NE) 

Wisconsin-Rule (5W311 - All systens should be si tEd an:! 
!.<luisiana-Rule designe:l individually. (TX) 
New Mexico-Registration - Loc:al planning groups sOOuld be 

VI 
Cklahana-Rule 
Texas-Loc:al 

encourage:l to establ ish sept ic tank 
density limits. lNE) 

I Missouri-Permit - sewage disposal wells for private 
Nebraska-Rule facH ities sOOuld be phase:l rot 

IJ,) 
VI Mcntana-Permi t 

tbrth Dakota-Rule 
an:l replaee:l by al ternate rrethc:xis 
of treatllEnt an:! disIDsal. (TXI 

Utah-Permi t - Well canst ruet ions sOOuld be inves­
Wyaning-Permit . tigated. (KS) 
AT i zona-Permi t - Stat.... ide l101itor ing systens sOOuld 
california-Permit be established an:l sOOuld include 
Hawaii-Permit (5W31) inventory rrethodology an:! database 
Nevada-Banned (5W311. Pennit 15W32) updates. (107\) 
mIT-lob'le 
Alaska-Permit or Rule 
ldalo-Penni t if deeper than 18 

feet 
Oregon-Permit it injected 

volt...,. exceeds 5.000 GF'D 15W32) 
washington-PenrJ tlRule 
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'I'Yl'E CF 
DlJEI::TIa. NIlIL 

~'lUIIm 
CF WEllS (Jl 

l'l1ftX1'IAL LOC'.TIa. 
'l'Yl'ES (F fWlDS 

IImL"l'ID 

ClIUH>-Wlm:R I\J!DI) 
~ 

KJ1Uft'IAL 
S'JME RHUA'Itm 

8lKlC'lUlE REa:JH:H:\P.TI(H; 

lOnestic Waste.'ater 
TreatJTef\t Plant 
Effluent Disposal 
wells (~'l21 

lill 

IN 

0\1 
Mineral and Fossi1 
Fuel Recovery 
Related Wells 

1 

POtentially present in all 
Regions. 1. 099 wells 
inventoried nationwide 
in 19 States. 

I 

Injected fluid, af ter seconJary 
or tertiary waste treatnent. 
believed to be generally can­
patihle with receiving fonna­
tionr may contain high ni trates 
and fecal colifoxm if intJrcp­
erly treatm. 

1 

High to Looi 

I 

Massachusetts-Pennit if injecteO 
volUle exceeds 15,000 Gro 

New York-Pennit 
Pueno Rico-Pexmit 
Florida-Permit 
Kentueky-El imina te 
Illinois-Rul e 
ln1iana-Pennit 
Michigan-Permit 
Texas-Rule/Pennit 
Nebraska-Rule 
Utah-Pennit 
Arizona-Permi t 
California-Pexmit 
Hawa1i-PeDili t 
Nevada-Banned 
Alaska-Pennir or Rule 
Idaho-Rule 
Washington-Rule 

I 

-

-

-

qleration should ensure that 
injection is restricted to rates 
and pressures dictated by site­
specif ic hydrogeologic cond i t ions 
(should involve DOnitoringl. 
1m, AL, HI). 
Altemative rrethcxis of disposal 
ani feasibility of upgrading 
existing plants should Pe evalu­
ated. (VA) 
In sene cases, wells should be 
plugged. (KY) 

I 

Mining, Sand or 
Other Backf ill 
Well s (SX131 

Natiorwide: 6,500 wells 
Maryland: 1 well 
Pennsylvania: 811 wells 
West Virginia: 258 wells 
1J.abanla: no rurDen; 
KentuCky: 61 wells 
'JeR'le5see: no IUIlt>ers 
Illinois: 5 wells 
.- Mexico: 11 wells 
Texas: 65 wells 
His5O.ll'ia 4.326 wells 
Colorado: 2 well s 
~lOntana: 10 wells 
North Dakota: 300 wells 
~Jyuning: 74 well s 
Nevada: 1 well 
lciato: 575 wells 

Hydraul ic or pneumatic slurnes 
- Solid portioo of slurries 

may be r;;and. gravel, canent, 
mill tail ings/refuse, or fly 
ash. 

- Slurry waters may be acid 
mine water or are extraction 
process wast_ter. 

Ib:Ierate f'.arylani-Permit 
Pennsylvania-Mine operation 
WeSt Virginia-~line operation 
Alabama-Permit 
Kentucky-Permit 
Illinois-Rule 
New Mexico-Unkncwn 
Texas-Rule 
MisSOlri-None, 
Nebraska-Rule 
Colorado-Rule 
1'b'ltana-Permi t 

North Dakotc-Rule 
Utah-Rule 
Wyaning-Pcm'it 
Idaho-Rule 

-

-

-

-

-

Siting, design, construction, and 
operation should be specified in 
pennit requirarents. lILI 
SI urr)' inject ior. volures srould 
be noni [ored and CUlI'dred to 
calculated mine volume tC prevent 
catastrq:>hic failure. (WoJI 
Grrond-water DOni tor log in areas 
containing potable water. (~Ol 

Si te-specif ic s rudy is necessary 
to determine the nature and 
extent of degradation fran mine 
backfill _11£. (HI') 
Authori::anon of mine backf ill 
wells without pe,mits should con­
tinue ~nc~c tailings dr~ inj£~[ed 

1nto famdt :om.~ (Len au' ef feet­
iv€ly lSL~d~c..;·c f:"(£' U~1l<. (IV) 

I.--' • • • • 
• 
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'I'rPE CF 
IHJIlCTIctI NEU. 

ICCA'l"IOl " IUIIDl
CF IiI!US (Jl 

~ LOCl:I'IctI 
'l'YPf:S CF PUJIM 

IKJB:'ftI) 

GIOHl-WA'ml nsw) 
CDm\MlNl\TIctI 
~ 

_ RIDI.MtIlr 

S'l!llCIURE IlfIlH£NlA.TI(H; 

SOl Ut ion Mlning 
WeI Is ISXI4) 

tetionwide. 2,02S wells 
New York: f8 wells 
Mlchigan: IS wells 
New Mexico. 1,073 wells 
Wyaning. 14 wells 
Arizona. 870 wells 
California. Swells 
Fotential1y in other 
mining districts. 

weak acid solutiens (suI furic 
and hydrochlo~ic) 

Jvmcr.ilJll carbonate 
SodilJll cadxlnate/bicarbonate 
Ferric cyanide 

Lo.t New Yorl<-Penni t 
Neo' Mexico-!'exmi t 
Nebraska-!'eDlli t 
Utah-PeDlli t 
Wyaning-PeDll1t 
Arizona-PeDll1t 
Cal ifomia-PeDllit 

- Networl< of injection wells should 
not exten:l beyon:I surface projec­
t ion of ore bcdy. lCAI 

- Neo' types of ITeChanical integr i ty 
tests for iJrplerrentation, with this 
well type should be studied. IAZI 

- Hydrologic nonitoring should be 
conducted to determine a water 
budget. IAZ) 

In Situ Fossil Fuel 
Recovezy Wells' 
ISK1S) 

\Jl 

I 

W 
-.I 

Naticn<ide: 66 wells 
Colorado: 23 wells 
Indiana. 1 well 
Mlchigan: 1 well 
Wyaning: 41 wells 
Fotentially in other 
areas wtih relatively 
shallo.<, organic rich 
sib strata. 

UncIergra.url coal gasification. 
- ail", acygen, steen, water. 

igniting agents such as 
am<J&1ilJll ni trate-fuel oil 
IN£Ol or prqlaJle. 

In situ oil shale retorting: 
- air I oxygen, Stecrn. water. 

sardo explosives, igniting 
agents (generally propane) 

Puqx>se in both cases is to 
initiate and maintain crnilus­
tien. CCJ!tlustien pralucts 
include polymrlear aranatics, 
cyanides. nitrites, phenols. 

lob:Ierate 1'exas-Pemit 
Nebraska-Rule 
Colorcdc>-Rule 
Utah-PeDll1t 
Wyaning-PeDlli t 

- CoRiuct carplete geologic and 
hydrogeologic investigations prior 
to syst.... iJrplarentation. IWY) 

- Rsnediate Zen<! fluids to minimize 
future contamination. IWY) 

Spent Brine Return 
Flo.< Wells ISXl6) 

tetionwide: 121 wells 
New Yorl<. no nlJliJen; 
West Virginia. 2 wells 
Indiana: B wells 
Mlchigan: 33 wells 
Arkansas: 70 wells 
Cklatona: 7 wells 
lotJr th Dakota: I well 
fOtenti"lly in Regions 
having camercially reco.' ­
erable halogen deposi ts. 

Limited to brines ffQll which 
halogens or salts have been 
extractEd: 
Ac>tential for additioo of other 
unl~f ined constituents into 
waste strean. 

Lo.t New Yorl<-Permit 
Arkansas-!'exmi t 
Okl atona-Rul e 
Nebraska-Rule 
Utah-Rule 

- Technical requirerrents specif ied in 
permits should be similar to those 
for oilfield brine injection wells 
or solution mining wells. IMI. AR) 

- CCnstruction requirerrents slould 
be deveIoped based LqX)l1 weII ope"­
at ing pardlTEtcrs. fAR) 

- frrhanical integrity tests ~hould 

N' required. IAR) 
~emi-annual call1re:hensive sarrpl ing 
,00 dndlysir. of fluid aOO cOllJdr­

f.Qn of plcOUC'cd V::'6 ir.j(·ctro 
: luid slould bE. ll-qu;nu. (,\Rl 
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!ndustricliCommercial 
Utility Disposal 
Wells (51'.19) 

OJoling water Return 291 wells inventoried Deperdent upon type of syst8ll. Jobderate to !Dol Milssachuset[S-PeDllit if injection - MinillUll locat ing requirenB1ts for 
FlOi Wells 15A191 nationwide, potentially type of iPIitives. am tElJ'lll!l"­ vol.-l exceeds '2.000 GPO the injection well relative to any 

IIliII1Y t iJres this IUlber, ature of water; qleIl pipe New Jeney-WPreS Pennit nea~ nunicipal supply wells 
ard would be located in systEms may expose ground water Alabama-PeDlli t should be establ ishee!. lNE, SCI 
all Regions. ~o accidental inUtldUCt ion of Florida-PemUt - Wells should be grouted fran at 

surface contaminants. industrial Georgia-Pemlit least 20 feet belew lam surface 
spills, or unauthorized disposal SOUth Carol ina-Rule to lard surface or to the water 
of wastes. Illinois-Rule table. (NE) 

Wisconsin-Rule - Wells should be cased fram surface 
Arkansas-lble to the top of the uppemost supply 
New texico-Registration am injection zone. IAR) 
Iowa-Pemit - Csmnted annulus fram surface to 

\JI 
Nebraska-Rule 
Utab-PeDllit -

suwlylinjection zone. IAR) 
Require minillUll of 2 wells: SUPPly 

I California-PeDllit well am return well. IAR, SCI 

W 
()) 

Hawaii-Penni t 
Alaska-Pe1lllit 

- Wells should be COlStruCta:! such 
that spent fluids are injecta:! 

ldaID-PeDIIi t into source aqui fer. IAR) 
oregon-PemUt if injected volures - Cpln loop return flew wells should 

exceed 5,000 GfIl bE prctlibi ted. In.. AR. NE, l1l') 
Washington-Penni t - Wells should be plugged wi th cerrent 

upon abanclonrmnt. IAR) 
- kmnit specif kat ions needed: 

DetailEd map shoNing all area wells. 
Diagrilll\ of inject ion well design. 
Diagram of ~tire system. 
1ype aid vol...-e of injectate. IAR, 
NFl 

• 
,1'... ... .. 
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'IYI'E CF 
IHJJrJ'ICfi IIIfIL 

LOCATlCfi I< JU&]! 
CF tmLS (Jl 

IOIml'IAL UlCATICfi 
'lYPfS CF PUJIm 

IHnrI1'D 

GIDH>-tiMD fUWof)I lDmlMINI\TICfi 
RJmfl'.IAL 

lm\ft RIIDA'lalr 
S11CUC11JRE 1lIIDNHWI'I(H; 

IndustriaJ Process 
wa ter an:l Wast e 
Disposal Wells ISW20) 

Ul 

V) 

\0 

1.989 inventoried wells 
in 33 States. 

I'Otentlallyany fluid dis~ I High 
by variws irdustries, can have 
high dissolved solids. susper.­
ded solids. alkal imty. 
c:h1oride. phoS(hate, suI fate, 
total volatiles. 

Connecticut -FemU t 
Massactusetts-fennit 
New Jersey-NJPDES Permit 
New York-Penni t 
Marylanl-Pennit 
Pennsylvania-Fennit 
AI abama-Fenni t 
Florlda-Fenni t 
South carolina-Fennit 
Illinois-Rule 
Wi scaJSin-Permi t 
Texas-Class I Ret;J11atioos 
Nebraska-Rule 
Utah-Banned 
Wyaning-Penni t 
Ax"lzona-Permit 
cal ifomia-FemUt 
Hawaii-Fennit 
AIaska-Fennit 
IdalD-Fennit if deEper than 18 

feet 
OregorrFenni t 

- l""""tory efforts slxluld cent Inue 
with high priority on identifying 
imustrial disposal facil itles. 
(I'll.. IN. WI. l\K. Wi) 

- Asswe all in:lustrial waste 
disposal has a deleterioos effect 
on USD>I. oerrantlng iJmediate 
action. (PAl 

- EKtensive groun:I-water evaluation 
studies should be con:lucted to 
identify areas which """ld be 
vulnerable to COlt imIina t ion by 
In:lustr lal oeste disposal. (PR. AL) 

- Oralnage areas surroon:llng In:lus­
trial facilities should be studied 
am all possible pollution sources 
JX>ted. CKS) 

- Insp!ction of these facilities 
IiioJld be mordatory. an:! con:lucted 
by teans backed by chanical or 
inlustrial engineers. (PR) 

- ltJnitoring progrimls should be 
fllllIIired an:l sanpling specif ica­
tions should be tightened. (PR. 
Ill. fl.. KS) 

- Groond-water nonitoring should 
be conducted using a mimnun of 
one upgradient and two c:kwngradient 
wells. (AZ) 

- Practice of Injecting industrial 
process water and waste slxluld be 
ciscouraged, urrl wastes routed 
to on-site treatnent facilities 
or nunicipal sanitary sewer 
systBnS. (fl.) 

- Discharge of In:lustrial process 
wastes to sept ic syst9llS should 
be discouraged. (PR. NE) 

- ",,",se well s shoul d be permitted 
only when injection h,; into grourd 
•·...Jtc!" containil1l;; oreater than 
'·,n-tlxlusand tng.il'WS. lF1.l 
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UlCAT'Iai , NMD G/UH)-WMt'.1l (UlDI) 
'I'YPI!S IF fUJlDS SIWft: llEID.MtJll(CI' wa.LS (Jl aJm\MINl\TIaiftl'E CI' 
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Waste oil. antifreeze, Oannecticut-PeDnit - lnYentory update is vital.
 
Station Waste
 

Nationdde: 99 wells Hi..hAutCJTd>ile Service 
Connecticut: 1 well floor washings (including Guidel ineli for CQlstruction.
 

Disposal Wells
 
New Jers~'-NJP[ES Pennit 

detergents. organic, ard qeration. ani Oferall regulation 
(5X28) 

Rhode Island: 3 wells New York-Pennit 
inorganic sediJrent) andVenront: 10 wells Flor ida-Pennit of these well s need to be estab­

New Jersey: 18 wells other petroleun prcxlucts. III inois-Rule lished. (N'i. PR) 
New York: 3 wells Nebraska-Rule - Pennits should shew CCIlstruction 
Virginia: 1 well Utah-Banned features. a plan to utilize 
Florida: no n\lltlers IdatD-Rule sepanltors and holding tankIi. ard 
Illinois: 5 wells a plan to sanple ani analyze 
Indiana: 2 wells injected fluids: (IA) 
Michigan: T1 wells - Underground IDlding tanks should 
NlW Mexico: no IllIlt>ers be required. (UT) 
Iewa: 1 well - Local building code and sewer 
Misscuri I 5 wells pretreatllEnt inspection should 
Utah: 2 wells identify areas "'here discharge 
Nevada: no n\lltlers to _rs is prdlibited. (UT) 

\Jl IdaID: 21 wells 

Recharge Wells 

~ Ilquifer Recharge I I I I I INationolide: 3.558 wells Dq:lendent ~ &a.ll'Ce/ water High to Loo1 New Jersey-Rule/Pennit - Injection fluid should be of 
New llanpshire: 1 well quality changes noted includeWells (5R2U generally equivalent or better 
New York: 3.000 wells 

Florida-PeDlli t 
adsorption, ion exchange. pre­ quality than injection zone 

Florida: 349 wells 
Illinois-Rule 

precipitatioo an:! clissolutioo. fluid. (tEl 
Illinois: 1 well 

New Mexico-Registratioo 
- Scandards for injectate quality 

Minnesota: 1 well 
chanical acidation. biological Texas-PemUt 
nitrificatioo an:! denitrifica­ IDJst be on a case by case basis. 

NlW Mexico: 30 wells 
Nebraska-Rule 

(AZI 
Texas: 44 wells 

t ion, aercbic or anaercbic Utah-Rule/PeDllit 
- Regular injectate 5aI1llling should 

Kansas: 4 wells 
degradatioo, mechanical dis­ Wyaning-Penni t 

be corducted. lNE) 
Nebraska: 4 wells 

persion. ard filtration. Arizona-Pennit 
- Use of proper design, construction 

Wyaning: 32 wells 
california-Pennit 

ard operation is essential. lFL, 1>1:) 
Arizona: 51 wells 

IdatD-Permit if deeper than 
IS feet
 

California: 52 wells
 
ldalD: 7 wells
 
Washington: 7 wells
 
Fotentiall~' fwrd in
 
areas characterized by
 
large withdrawals for
 
drinking "'CIter or
 
irrigation far in excess
 
of recharge.
 

• • • • • 
,;t 
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!l.HWa' IF a.ASS V INm:TIGI WEll. lWD\ AN> mxMlE:N:lM'I(H; 

~TI(H; 

intrusion 

(CA) 
interact ion of 

is 
lCAl 

operat ion. 

lCAl 
recamerdatioos. 

•Aqu i fer Recharge Well s • 

-l'­.... 

available. reasonable 
rrethods. MAl 

to cr ibs an:l frerrh 

(lolA) 
permit c~liance. ard 

(lolA) 

be si ted an:l 
to permi t	 inject ion 

lCA) 
studies 
to any 

(0.) 
analysis of wastc- Btn~cJm 

10.) 
inl(.'grity tef:t~ ~...hould 

corrluct(l(,i :l'gu1arly. 

UlCATIGI • IUIIml ~1OSDi) 

'IYPE IF IF WElLS (Il '1'YP&5 IF fUJIDS aJm\MINl\TIGI 9I7.'I'E IlIOJI.MlJlr 
INm:TIGI WEll. IUIUfI'1AL LOCAT.ICII ~ RJI»lI'IAL S'11mC'IURE 

sal ine Wdter california. 155 wells Varies wi th type of source, w.. New Jersey-Rule/Penni t - Pilot studies to def ine 1 ithologic 
Intrusion ·Barrier Florida. 2 wells exanples include advanced Florida-Permi t arrl hydrogeologic par<meters 
Wells (58221 ~tentially fam:l in coastal treated seo;age. surface wban Nebraska-Rule influencing salt w;tter 

areas typi f ied ~ aburdant an:l agricultural runoff. an:l Utah-Rule/Permit should be corducted 00 si te-
fresh Wlter wittdr_als for inJx>rted surface Wlters. califomia-Pennit spedf ic basis. 
irrigatioo arrl/or drinking Washingtcn-Pennit - Characterization of 
Wlter. injectate ard fonnatioo fluids 

necessary. 

Sl:bsiderre Centrol 4 -.ells inventor ied for See 'Aquifer Recharge Wells' w.. Wisconsin-Penni t - Injectate quality sh:>uld be IIOni-
Wells (55231 WiSCCl'lsin fran state reports, Nebraska-Rule tored. lCA) 

it is believed inventory is Utah-Rule/Permit - Prqler -.ell design. 
incarpleter potentially ard COlstruction practices should 
present in desert arrl coastal be inplarented. 
areas typif ied ~ large. - For a:lditiooal 
long-tezm gro.m:l-water with- see 
dr_Is, areas having 
carbonate aquifers are par-
ticulady susceptible to 
slbsidence• \ 

Miscellanecus Wells 

Radioact ive Waste tJnkncwn mllber. but exi sterx:e Variety of ra:lioactive mlIter- tJnkncwn Illinois-Rule - Discharges stnJld satisfy all 
Disposal well s ronf irmed for Tennessee. New ials. including Beryll i\lll 7. New Mexico-Banned knoom. 
(51124) Mexico. Idaho. ard Washingtoo Triti\lll. Strontil.1I1 90. Cesi\lll aualuna-Rule treatJrent ard COltrol 

in State reports. 137. Potassi\lll 40. Cd>alt liO. Nebraska-Rule - Discharge 
beta particles. Plutooi\lll. Utah-Rule/Permit drains slnJld be pretreated prior 
hrericiun, Uranh.Jn, am Idaho-Permit if deeper than 18 to disposal. 
ra:liorwcl ides. feet - Permits. 

~~shington-Permit enforcarcnt actions sho..ld be 
negot iated annual 1y wi th EPA 
through the State/EPA Agrearent 
!)roaram. 

Experinental 225 wells in State reports, Wide variety of injected Moderate to w.. A1abama-Permi t - Wells stnJld not 
Technology Wells ~tentially located in every constituents: highly acidic Florida-Permit operated so as 
15X251 Region. or basic c<J1PClUllds for solu- ~lississippi-Rul e into Class IIB aquifers. 

tion mining; dcJ'Testic waste- North carol ina-Pern,i t - Detailed hydrogeological 
,,;ater COltaining t.igh total Illinoi s-Rul e slnJld be conducted pr ior 
suspenied sol ids. fecal New Mexico-Permit rroposed inject ion. 
col i form, amonia, BCD, pH: Nebraska-Rul e ;lonical 
air is used in certain \lJater Utah-Rule/Permi t :. ,r iexlic,,11 y. 
recClI!elj' projects. Wyar,ing-Permi t . ·C'hanic~l 

l.rizoffi-F'elrrdt :.-. UP',"c]orllc clnd 

cal i fornia-Pennit (Cl,. !-:..~) 

lid\·,:aij-yermit 
lle\'ad,,-I'('rtr.i t 
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TlPE (F 
UlCATIa.I " tum1l 

IF WElLS CR 'l'Yl'IlS (F n.uIOO 
GIUlt&WA'mR IUSII)I CDlrAMINM'Ia.I BrAD: IlBD.l'dtIO' 

IHJH:'l'I(Jf WELL l'OlBft'IAL LClCM'Ial DmL'lID roIDlJ'IAL S'nIrlUlE RI'IDISIlATI<H> 

Aquifer RBnediation Natiomolide: 355 wells Dependent upon hydrogeologic I Unkncwn New Jersey-NJHlES hmni t - lJIplorentation of registering ani 
Wells (I.rcluding Rlnle Island: 2 wells reginen. par_tees of the Al abama-fermi t lIUIitoring programs. (KS) 
Oil Recovery New Jersey: 9 wells CUltanination pllae, and design torth carol ina-fermi t - Construction standards should be 
Injection wells) Puerto Rico: 1 well of the renediation prograr./ for Wisconsin-Rule similar to lOOse establ ishe::J for 
(5)(26) Al abama: 1 well ref wry projects, typical c»c.lahana-Rul e discharge wells. 10K) 

torth carolina: 12 wells injectate consti tuents are Nebraska-fermit cased fran surface through the tep 
Indiana: 4 wells oil/grease, ~ls. toluene, Utah-Rule/Pemli t of the injection zone. (OK) 
Michigan: 59 wells benzene, lead, iron. cal Homia-fermit SCreened interval s thrQlgh sands 
Minnesota: 7 wells and gravels. 10K) 
Wisconsin: 17 wells Amulus slDuld be grOOted. (OK I 
New HeKico: 50 wells - Injected fl uid qual i ty should be 
c»c.latx:ma: 60 wells better than that of the fl uid in 
TeKas: 37 wells the CCJ1t....inate::J aquifer but not 
Kansas: 15 wells necessarily of drinking water 
I'.issouri: no nurtlers ztandards. (f'L1 
Nebraska: nb nurtlers 
Q)loradoa 81 wells 

1Ibardooed Drinking 
WaterIWaste Disposalt~n. ''''''I 

3,050 wells inventoried. 
Rlterttially present in all 
areas h.w 109 sIiall CIo/ fresh 
Wlter aquifers. 

POtentially any kind of fluid, 
particularly brackish or sal ine 
water. hazardous chenicals and 
sewage: dccl.llBltation of. 

fb3erate Utah-Banned 
'!be follClo/ing states have plugging 
and aban:lorment regulatiOns for 
Wlter wells: 

-

-

!<t1st establi sh a better inventory 
of wells. IPR. IN, HI, ~) 

Wells slDuld be prcperly pI ugged 
using cenEIlt. 1m) 

ni t rate and col ifonn COllum­ ROOde Island, New Jersey, 
inatim dccl.lllE!llted in Nebraska Pueno Rico, Del_re, 
(Elcner and Spalding, 1985) 1 Maryland, femsylvania, 

N oCmestic sewage disposal via Virginia. West Virginia, 
these wells doclJllel1ted for 75 Alabama, Florida, Georgia. 
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SECTION 6 
RECOMMENDATIONS 

6. 1 INVENTORY DATABASE 

6.1.1. PRIORITIES 

The inventory database is based on reports submitted by the 
State UIC programs. Inventory data on most of the low-tech well 
types has been described in this report as generally poor. Both 
the completeness (inventoried vs. existing) and the quality 
(level of detail) of the database are poor for the low-tech 
wells. The lack of inventory information is reflected in the 
extremely low number of detailed case studies of low-tech wells. 
Case studies of low-tech well types, including site 
investiga tions, will need to be conducted if appropriate pol icy 
i s t 0 be set co nc ern i n g t he irs i tin g , con s t r u c t ion, and 
operation. 

Several States recommended that, based on numbers and 
contamination potential, all types of drainage wells and domestic 
wastewater disposal wells are appropriate candidates for further 
study. States also recommended that the inventory and 
contamination potential of the two well types listed as unknown 
contamination potential be clarified by further study. 

6. 1. 2 INVENTORY DATABASE UPDATE 

Some States recommended that the inventory of newly 
constructed wells also be tracked along with status changes for 
inven.toried wells. Successful inventory methods and a consistent 
approach to updating the Class V inventory are discussed below. 

6.1.2.1. Inventory Methods 

Lessons learned to date on effective inventory methods 
should be built upon. Some of the more successful techniques and 
sources of information are listed below. 

1.	 Survey efforts involving questionnaires are an appropriate 
first step in building an inventory database. A minimum of 
actual facil i ty information should be requested ini tially. 
This may improve inventory response since volunteering 
lengthy or technically sensitive data goes against human 
nature. 
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2.	 Personal, follow-up telephone calls to respondents for data 
verif ication and to explain the UIC program have been 
espectally useful in obtaining cooperation when a more 
detailed questionnaire or report is needed later. Personal 
follow-up is also a very good technique for 'producing new 
inventory leads. 

3.	 Federal, State, and local government agencies are 
storehouses of information on Class V injection wells. Much 
of the current inventory information was provided by these 
sources. Indications are that these sources have not been 
fully utilized. There are problems associated with 
information accessibility because it has not been filed 
according to Class V well types. Many agencies have indi­
cated they do not have the manpower or finances to sort 
through files and determine which wells meet Class V cri ­
teria. 

4.	 Visits to regulatory agencies and site inspections are 
invaluable for in-depth investigations and new inventory 
leads. 

Details on compiling mailing lists and agencies which have infor­
mation on specific well types and other inventory strategy can be 
found in Section 3, Class V I~jection Well Inventory. 

6.1.2.2.	 Mechanism for Updating the Class V
 
Inventory Database
 

Presently, there is not a well defined, consistent approach 
among USEPA Regions or State and local governments to locate 
additional inventory and report it. This has seriously hampered 
inventory and assessment efforts to date. Consequently, a mecha­
nism or system for passing along information needs to be devel­
oped. Ideally, one designated State agency would interface 
between the USEPA Region and other agencies in the same State. 
The interface would pass along new inventory information and be a 
directory for additional information requests. At least an 
annual update to the Class V injection well inventory database is 
needed in order to prioritize USEPA efforts. Some confusing 

-. --inventory informa t ion could be el imina ted if the database used 
the new well type codes (Table 1-1). 

In order to enhance obtaining a mor~ complete inventory 
database for all Class V wells, concerted effort on the part of 
agencies at all levels of government will be required. It will 
be necessary to redefine areas that may have Class V wells 
present and initiate a new questionnaire mailing. Historically, 
this has been best accomplished at the local or State levels by 
water resource and waste management agencies. These authorities 
seem to be most familiar with potential Class V injection facili ­
ties, and should be able to follow up questionnaire mailings with 
personal contact of possible owner/operators. It is essential 
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that replies be received for each questionnaire issued. It 
should not be assumed that no reply indicates there are no Class 
V wells at a given location. 

Another essential element in building a more complete 
inventory database for Class V wells is the development of a more 
thorough public awareness about these wells and appropriate 
regulations. Many owners of private, small-scale domestic, or 

..	 commercial fac il i ties probably are not aware that they need to 
report their injection systems. A campaign must be conducted to 
promote public knowledge of potential contamination to major 
drinking water supplies as a result of unregulated Class V 
injection. The public must be made aware that valuable 
groundwater supplies are limited and susceptible to irreversible 
degradation. 

6.2	 CLASS V WELL TYPES 

6.2.1	 SITING, CONSTRUCTION, OPERATION, CORRECTIVE AND REMEDIAL 
ACTIONS 

The f6110wing sections contain a discussion of 
recommendations for siting, construction, and operation of 
existing and future Class V injection wells. Recommendations are 
made for groups of well types es t.abl i shed on the bas i s of 
contamination potential. 

While certain recommendations are unlque to specific Class V 
well types, many States made some general recommendations that 
apply to all well types, regardless of the rated contamination 
potential. These recommendations address the need for: 

1.	 continued inventory efforts: 

2.	 in-depth hydrogeologic studies for active and potential 
areas of Class V injection; 

3.	 periodic comprehensive sampling and analysis of 
injected fluids and injection zone water: 

4.	 protection of USDW by adequate construction and 
operational monitoring: 

5.	 maintenance and verification of mechanical integri tYi 
and•

• 
6.	 proper plugging and abandonment of wells upon 

termination of injection activities. 

Certain well types are not characterized by a single contam­
ination potential. Because of a wide disparity in State report 
assessments and case study data, some well types were found to _ 
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pose low or moderate contamination potential in certain areas and 
high potential in others. For the purpose of the subsequent 
recommendations summary, well types will be discussed under the 
highest contamination potential ascribed in a range. State 
reports conta ining appl icable recommendat ions are indica ted in 
parentheses. 

6.2.1.1 High Contamination Potential Well Types 

Well types assessed as having high contamination potential 
are: 

Agricultural drainage wells, SFl; 

Improved sinkholes, 503 (high to moderate); 

Raw sewage waste disposal wells, SW9, and cesspools, 
SW10; 

Septic systems, SWll, SW3l, SW32; 

Domestic wastewater treatment plant disposal wells, 
SWl2 (high to low); 

Industrial process water and waste disposal wells, SW20: 

Automobile service station waste disposal wells, SX28; 
and 

Aquifer recharge wells, SR2l (high to low). 

Agricultural Return Flow Wells (SF1) 

Loca ting and properly pI ugging all abandoned well s wi thin 
the immediate area of agricultural drainage wells would 
significantly aid in protecting USDW (IA). Injected fluids 
should be required to meet all or some National Drinking Water 
Regulations (NE, OR). Recovery and pumpback of irrigation 
tailwater should be required (OR). Water from drinking water 
supply wells near agricultural drainage wells should be sampled 
and analyzed frequently to detect any contaminant mobility (NE). 

A detailed map of the location of injection wells and all 
municipal, domestic, and stock wells within one mile of the 
injection wells should be required. A diagram showing 
construction features of injection wells should also be required, 
and all ADW should be sited at least 2,000 feet away from any 
stock, municipal, or domestic well (NE). 

Closing surface inlets in order to allow infiltration 
through the soil would decrease the transport of bacteria, some 
pesticides, and sediment to the aquifer (MO). Iowa suggests that 
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inlets to the injection wells should be raised above ponding 
levels. 

.. The volume of irrigation return flow would be reduced by 
applying only the quantity of water necessary and only the 
amounts of chemicals necessary to meet crop requirements and 
maintain correct soil balances (CA). Use of ADW should be 
discouraged and el imina tion should be encouraged: al terna t ive 
drainage methods should be developed (IA). 

Improved Sinkholes (503) 

Little is currently understood about these wells, and few 
recommendations were provided in the State reports. The Puerto 
Rico report suggests that well construction training should be 
required for engineers and drillers, with special emphasis on 
sanitary sealing and protection against corrosion. Missouri 
suggests running careful, dye trace studies on improved sinkhole 
drainage systems. 

Raw Sewage Disposal Wells and Cesspools (sW9, sWIO) 

Assessments for these well types found within State reports 
indicate that the construction of any such wells should be 
strictly prohibited. Regional ground-water contamination 
resulting from cesspools and raw sewage disposal wells has been 
documented. Recommended on-site disposal systems for domestic 
wastewate.r would be septic systems with drainfields or septic 
tanks with absorption mounds. 

Septic Systems (sWII, sW31, sW32) 

Septic systems are a widely varied group of Class V 
facilities, and include undifferentiated systems, well disposal 
systems, and drainfield disposal systems. Because of the 
variabilites noted for disposal methodology, construction design, 
and operation, large variations in contamination potential are 
recognized. 

Of extreme importance is that national continuing public 
education programs be implemented, with specific emphasis toward 
septic system owners. A key aspect to continued education about 
septic systems and their potential threat to USDW will be ongoing 
training programs for sanitarians at local and State levels. 
This training should include hydrogeology, ground-water flow, 
theory of septic system operation, and potential risks to human 
health (PR, MD, MN). 

Kansas and Nebraska suggested that septic systems be sited 
in well-studied drainage areas to avoid endangering water wells. 
Present local regulations may ignore hydrogeology and allow 

6 - 5 



migration to the owner's and/or neighbor's wells. Septic systems 
which dispose without adequate treatment should be el imina ted. 
Nebraska further recommended that the densi ty of sept ic sys terns 
and total loading to ground water be studied. 

Three States (Florida, Montana, and Oregon) recommended that 
further atudy is required. Missouri recommended that proper 
construction guidelines be developed, and Kansas suggested 
inves t iga ting fac il i ties· to ensure qual i ty well cons truct ion. 

Washington identified a critical need to establish a 
statewide monitoring system, inventory methodology, and database 
in order to evaluate design for existing systems, establish 
ambient water quality in vulnerable aquifer regions, and be able 
to quantify changes in critical parameters. 

Texas recommended that systems be individually sited and 
designed and that sewage disposal wells for individual facilities 
be phased out. 

Domestic Wastewater Treatment Plant Disposal Wells (SW12). 

This is another well type that demonstrates much variability 
in design and operation, resulting rn wide variations in assessed 
contamina tion potential. Opera tion should ensure that inj ec tion 
is restricted to rates and pressures dictated by site-specific 
hydrogeologic conditions. This will involve continuous moni­
toring of operations, assuring that injectate does not exceed 
stan~ards set forth in waste disposal permits (WY, HI, AL). 
Alternative methods of disposal and feasibility of upgrading 
exis t ing plants should be eval ua ted (VA). In some cases, well s 
should be plugged (KY). 

Industrial Process Water and Waste Disposal Wells (SW20) 

Inventory efforts must be continued with high priority 
placed upon identifying industrial disposal facilities (PR, IN, 
WI, AK, WY). It is believed that some industrial disposal into 
or above USDW will have a deleterious effect upon those aquifers, 
warranting immediate remedial or corrective action (PA). The 
practice of injecting these wastes in the future should be 
discouraged, and wastes should be routed to on-site treatment 
facilities or municipal sanitary sewer systems (FL). The dis­
charge of these wastes to septic systems should be discouraged 
(PR, NE). Extensive ground-water evaluation studies should be •conducted to identify areas potentially vulnerable to contamina­ " tion by industrial disposal. This study would include an 
analysis of drainage areas surrounding industrial facilities, 
noting all possible sources of pollution (KS, PR, AS). 

Periodic site inspections should be mandatory for these 
facilities, and inspections sh~uld be conducted by teams of chem­
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ical and industrial engineers (PR). Moni toring programs should 
be specifically required and should include sampling and analysis 
of ground water. A minimum of one upgradient and two 
downgradient wells for monitoring ground water are recommended, .. and the well pattern should be sufficient to detect any migration 
of injected fluid into USDW (PR, MD, FL, KS, AZ). 

The NPDES program could be more effective in helping the UIC 
program by requiring sewer improvement districts to inventory all 
industrial users of their systems and to review details of each 
user's waste stream(s) (NY). The issue of reluctance of 
operators to report their wells can be overcome by presenting a 
coordinated program (about waste streams that are allowed) 
through a multi-media approach (States in Region V). 

All non-hazardous industrial process water and waste 
disposal wells shown to have a high contamination potential 
should be phased out. These wells should be required to inject 
below USDW as Class I wells in the future. Other 5W20 wells 
should be periodically checked for injection rate and fluid 
quality (States in Region VI). 

The policy of prohibiting the installation of septic 
tank/drainfields for treating embalming fluids should be 
continued. (Current practice requires holding facil i ties and 
periodic removal and proper disposal.) (SC). 

Until additional data are at hand to define the fate of 
industrial wastes in the saturated zone, it is prudent to take 
extraordinary precautions to minimize the potential for aquifer 
degradation via injection of highly toxic substances. 
Alternatives to land disposal such as recycling or resource 
recovery, reduction of wastes generated through process 
modification, and improved methods of hazardous waste 
neutralization should be actively pursued (WA). 

Automobile Service Station Disposal Wells (5X28) 

As with most Class V well types, continued inventory update 
is vital to continued monitoring and regulation of these wells. 
In general, guidelines for construction, operation, and overall 
regulation of these wells do not exist and must be established 
immediately (NY, PR). Iowa suggests requiring a permit tc 
operate which would include information on construction features, 
a plan to ut il ize separators and holding tanks, and a plan to 
.sample and analyze the injected fluids. 

Utah suggests that these wells can be corrected by providing 
underground holding tanks (total containment) for the waste 
oils/fluids. These tanks would require regular off-loading to 
waste oil reclaimers. In Utah, there is economic incentive for a 
service station to sell waste oil to a reclaimer. The management 
of these wells would best be accomplished at the local government 
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level because they already enforce their building and sewer 
ordinances. Any inspections by State or Federal staff would be a 
duplication of effort. 

Utah continues that communities with a water reclamation 
system commonly prohibit oil and grease discharges to their 
sewer. Consequently, some operators opt to discharge to dry 
wells as a "loophole" to the environmental regulations. Local 
building code and sewer pretreatment inspection should be able to 
locate and manage these wells. 

Finally, Utah states that the UIC program has not been 
effective in controlling this problem, but local government has. 
The UIC program can be more effective by educating those local 
government staff who conduct building and environmental 
inspections. This training will help locate these violators and 
hopefully solve the problem. 

Aquifer Recharge Wells (SR21) 

Design, construction and operation features will vary, 
depending upon the type of project, but it is essential that high 
standards be set and strictly enforced by regulatory agencies for 
these parameters. Again, because operations can vary so widel¥, 
standards for injectate quality must be determined on a case­
specific basis (AZ). In general, injection fluids should be of 
equivalent or better quality than injection zone fluids, and 
periodic sampling and analysis of injectate and injection zone 
fluids should be required (NE). Certain wells of this type have 
been assessed as having high contamination potential (FL), 
whereas others have been rated moderate (TX). It is bel ieved 
that properly designed, constructed, and operated wells may be 
assessed as low potent~al for contamination. 

6.2.1.2 Moderate Contamination Potential Well Types 

Well types assessed as having a moderate contamination 
potential include: 

Storm water drainage, 502, and industrial drainage 
wells, 504: 

Improved sinkholes, 503 (high to moderate): 

Special drainage wells, 5G30 (moderate to low); 

Electric power, 5AS, and direct heat reinjection wells, 
SA6; 

Aquaculture return flow wells, SA8; 
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Domestic wastewater treatment plant disposal wells, 
5W12 (high to 10W)7 

Mining, sand, or other backfill wells, 5X137 

In-situ fossil fuel recovery wells, 5X157 

Cooling water return flow wells, 5A19 (moderate to 
low) 7 

Aquifer recharge wells, 5R21 (high to low) 7 

Experimental technology wells, 5X25 (moderate to low) 7 
and 

Abandoned drinking water/waste disposal wells, 5X29. 

Stormwater and Industrial Drainage Wells (502, 504) 

Inventory ef forts should continue and newly located well s 
should be investigated and added to FURS (KY, UT, WA)" The 
construction of new industrial drainage wells should be severely 
I imi ted (OR, IL). Storm wa ter sewers, deten t i on ponds, or 
vegetative basins are the preferred alternatives (UT). If sewers 
are cost prohibitive, on-site vegetated basins with fine-grained 
sand beds should be constructed (Grass swales have been 
discovered in the NURP study to provide moderate improvements in 
runoff quality). Retention basins might-be planned so runoff can 
be released slowly into the sanitary sewer or treated before 
entering the well (KY, TN). Sand and gravel filters should be 
added to wells (KY, TN). Stand pipes should be constructed, 
several feet in height, at the opening of wells (KY, TN). 

Future construct ion should be 1 imi ted to residential areas 
(IL). All spills should be diverted away from industrial 
drainage wells (PA, lA, OR, KY, UT, WA). The construction of new 
storm water and industrial drainage wells in areas served by 
storm water sewers should be prohibited (CA, AZ). Drainage wells 
should not be constructed within 200 feet of water supply wells 
which tap lower water-bearing aquifers (CA). Deep wells should 
be plugged or cemented to avoid mixing between aquifers (KY, TN). 

Depth to ground water information should be made readily 
available to drainage well drillers and land p*anning engineers. 
Separation distances between the depths of storm water drainage•	 wells and ground-water tables should be maximized. Proposed 
wells which would penetrate perched ground water or. water tables 
should not be constructed (AZ). 

Additional research should be conducted to study the 
prolonged ef fect of indus trial drainage wells on ground-water 
quality. Additional research relating to the attenuation of 
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metals and organics under long term discharge conditions from 
industrial and storm water drainage wells should be conducted 
(States in Reg ion VIII). Ground-wa ter moni tor ing programs in 
industrial areas with many industrial drainage wells are 
advisable (FL, WI, KS). Sediments extraced from drainage wells 
catch basins, or sediment traps should be disposed in an 
appropriate landfill. Due to possible metal concentrations, 
these sediments may be considered as hazardous materials (AZ). 

Assessment of the effects of drainage wells should be 
conducted prior to completing an inventory because the inventory 
would be time-consuming and costly (MT, OR). A public awareness 
program should be implemented (AZ). 

Special Drainage Wells (SG30) 

Certain wells that fall under this cl assi fica tion probably 
have been inventoried as other well types. Other inventoried 
w~ll types should be cross-checked for special drainage wells. 

In sensitive hydrogeological areas, continual monitoring of 
injection fluid volume and quality should be conducted. Florida 
recommended that random sampling and analysis of swimming pool 
waste fluids be conducted to define possible contaminants. 

Electric Power and Direct Heat Reinjection Wells (SAS, SA6) 

Most recommendations for electric power and direct heat 
reinjection wells are derived from the California and Nevada 
reports. These wells are characterized by generally high volumes 
of dispose4 fluids. More work is necessary in the near future in 
determining what surveys will be the ~ost reliable indicators of 
mechanical integrity. 

It is essential that accurate characterization of injection 
fl uids be conducted not only before operations begin but also 
periodically during the life of the facility. Parameters of 
concern in physical and chemical analyses of inj ection fluids 
include temp'erature, inorganic consti tuents of National Primary 
and Secondary Dr inking Water Regula t ions, alkal ini ty, hardness, 
boron, silica, and ammonia nitrogen. 

Geothermal fluids should not be inj ected into non-thermal 
reservoirs unless the receiving fluids are of equal or lesser 
quality or the thermal injection fluids meet drinking water 
standards (ID). Besides temperature pollution, concentrations of 
most other dissolved sol ids would be increased. . Benef icial uses 
of most non-thermal waters with TDS <1,000 mg/l could be 
seriously altered if heat spent geothermal fluids from high 
temperature reservoirs were injected. Even heat spent geothermal 
fluids from low temperature resources should not be injected into 
non-thermal wa ters wi thout carefully compar ing wa t·er qual i ty. 
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Most drinking water quality aquifers in the western United States 
would be negatively impacted by such a practice. 

Aquacultural Return Flow Wells (SAS) 

All recommendations for aquacul ture return flow wells are 
derived from the Hawaii report. Wells of this type located in 
Hawaii should always be sited outside the UIC Line, as defined by 
the Hawaii Department of Health, and should be located as close 
to the coast as possible, where applicable. Injection well 
casing should be constructed of lightweight steel or Schedule 40 
PVC. The annulus should be filled with rock packing across the 
injection zone and cement grout between the surface and the rock 
packing. An extremely important recommendation is that injection 
wellheads should not be open at the surface so as to allow 
disposal of unauthorized liquid wastes. 

Regular comprehensive sampling and analysis of injectate and 
injection zone fluids should be required. Because injection 
volumes are typically high and waste streams are characteristic­
ally variable, semi-annual sampling is recommended. 

Mining, Sand, or Other Backfill Wells (SX13) 

Siting, design, construction, and operation of these wells 
shoUld be specified in permit requirements (IL, KY, 10). Slurry 
injection volumes should be monitored continually and compared to 
calcula ted mine vol urnes to prevent ca tas trophic failure due to 
over-inj ection (WV). Regular analysis during inj ection opera­
tions should continue. It will be important to monitor ground 
water regularly in areas containing potable water (MO). Site­
specific studies should be conducted to determine the nature and 
extent of degradation due to mine backfill wells (MT). 
Authoriza tion wi thout permi ts of mine backf ill wells should be 
continued where tailings are injected into formations that are 
effectively isolated from USDW (10). 

In Situ Fossil Fuel Recovery Wells (SX15) 

As part of any in situ fossil fuel recovery program utili­
zing injection wells, complete geologic and hydrogeologic inves­
tiga tions should be conducted pr ior to system impl ementa tion. 
All operations should have a well-defined remediation program for 
injection zone fluids to minimize future ground-water contamina­
tion after operations are terminated (WY). 

Cooling Water Return Flow Wells (SA19) 

Many States regulate cooling water return flow wells under a 
permit system. Permit specifications for these wells are not 
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consistent. It is recommended (lA, NE) that all permit applica­
tions include the following material: 

1)	 detailed map showing all wells in the area; 

2)	 a diagram of the injection well system; 

3)	 a diagram of the entire operational system; and 

4)	 d,etailed chemical and physical analysis of the 
injectate. .. 

• 
All injection wells of this type should be constructed such 

that injection of spent fluids is into the source aquifer. In 
addition, wells should be cased from the surface to the top of 
the uppermost supply and injection zone. Open loop return flow 
wells should be prohibited (FL, AR, NE). 

Cooling water return flow systems should have a minimum of 
two wells: ~ne supply well and one injection well. No additives 
should be used '(AR). Upon abandonment, all wells should be 
plugged with cement (AR). 

Experimental Technology Wells (SX2S) 

All recommendations for experimental technology wells arc 
derived from the California and Arizona reports. Before 
operations for any experimental technology facility can commence, 
detailed hydrogeologic studies should be conducted for the area 
of interest. Of primary importance in such a study will be to 
determine the occurrence of USDW and, more importantly, the 
occurrence of aquifers of Class lIB or better quality. Injection 
in to any Class lIB or better aqui fer should be s tr ictly prohi­
bited. . 

Chemical analysis of the injection fluid should be conducted 
periodically, and the frequency should be dependent upon such 
factors as potential toxicity of the fluid and the consistency of 
the injected stream. Finally, a system of mechanical integrity 
testing applicable to these wells needs to be developed, and 
those tests should be conducted regularly. Annual mechanical 
integrity testing would be sufficient. 

Abandoned Drinking Water/Waste Disposal Wells (SX29) 
•

Because these wells are potentially located in all regions • 
of the nation, it is critical that a better inventory database is 
established (PR, IN, MI, MN). This will require efforts at all 
regulatory levels. Wells of this type that are located should be 
properly plugged using high-quality cement (MN). 
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6.1.2.3 Low Contamination Potential Well Types 

Wells rated in this assessment as having low potential for 
contamination are: 

Special drainage wells, 5G30 (moderate to low): 

Heat pump/air conditioning return flow wells, 5A?; 

Domestic wastewater treatment plant disposal wells, 
5W12 (high to low): 

Solution mining wells, 5X14; 

Spent brine return flow wells, 5X16; 

Cooling water return flow wells, 5A19 (moderate to 
low) ; 

Aquifer recharge wells 5R21 (high to low): 

Saline water intrusion barrier wells, 5B22: 

Subsidence control wells, 5S23: and 

Experimental technology wells, 5X25 (moderate to low). 

Heat Pump/Air Conditioning Return Flow Wells (SA?) 

As with most Class V injection systems, it is essential that 
characteristics of the production/ inj ection _aqui fer system be 
thoroughly understood. In addi tion, inventory upda tes must be 
continually conducted. 

Adequate spacing between production and injection wells must 
be maintained (KS, NE). This will serve to enhance system 
efficiency and limit thermal interactions between injected fluids 
and fluids near the production wellbore. Return wells should be 
cased through the top of the injection zone, and the annular 
space should be grouted or cemented (lA, KS, NE). 

It is important that the injection zone be the same as the 
production zone from water quality and availability standpoints. 
If injection must occur into a zone other than the production 
zone, the injectate should be of equal or better quality than 
water in the injection zone (LA, KS, IA). Volumes and tempera­
tures of return fluids should be monitored continually, and 
comprehensive sampling and analysis of both injection and 
receiving fluids should be conducted periodically (KS, NC) • 
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solution Mining Wells (SX14) 

The network of injection wells should not extend beyond the 
surface projection of the ore body (CA). It is also important 
that a study be conducted to determine what types of mechanical 
integr i ty tests should be impl emented for tes t ing these well s. 

Spent Brine Return Flow Wells (SXl6) 

All recommendations for spent brine return flow wells are 
from the Arkansas State report. Technical requirements specified 
in penni ts for these wells should be similar to those for oil 
field br ine inj ect ion well s. Cons truct ion and operation des igns 
will vary with the scope of operations and should be developed 
based upon specific operation parameters of interest. Mechanical 
integrity tests should be required periodically. In addition, 
semi-annual comprehensive sampling and analysis of injection 
fluids, and comparison of produced and injected fluids, should be 
required. Injection of fiuids other than spent brine (e.g. 
process water) should be prohibited. 

Saline Water Intrusion Barrier Wells (SB22) 

All recommendations for saline water intrusion barrier wells 
are derived from the California report. These wells are usually 
made necessary due to heavy ground-water withdrawals for 
irrigation and drinking water in coastal areas. Intrusion of 
saline water is into zones of high discharge by wells, thus 
injection to develop intrusion barriers must be into the same 
zone. Because this injection is typically into Class IIB or 
better aquifers, it is essential that studies precede any 
proposed inj ec t ion of this type. These studies should address 
the definition of lithologic and hydrogeologic parameters influ­
encing saline water intrusion and the impact of proposed injec­
tion fluids upon injection aquifers. Delineation of USDW within 
the area should also be a goal of such studies. 

Subsidence Control Wells (5S23) 

Recommendations for this well type are generally consistent 
with those presented previously for "Aquifer Recharge Wells." 
The reader is referred to that section for recommendations. 

6.2.1.4 Unknown Contamination Potential Well Types 

Two Class V well types have been assessed as having unknown 
contamination potential, based upon broad-scale lack of knowledge 
regarding their existence and operation. These well types are: 
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Radioactive waste disposal wells, 5N24; and 

Aqui fer remedia tion well s, 5X26 (including hydrocarbon 
recovery injection wells). 

Radioactive Waste Disposal Wells (SN24) 

Since the current inventory may constitute only a percentage 
of existing wells, it is recommended that -investigations into 
radioactive waste disposal practices be conducted. The existence 
of facilities in Tennessee, New Mexico, Washington, Idaho, 
Ok1ahoma, and Illinois has been confirmed. 

Washington provided the following recommendations. First, 
discharges should satisfy all known available, reasonable 
treatment and control methods. Second, discharge to cribs and 
french drains should be pretreated prior to disposal. Third, 
permits, pennit compliance, and enforcement actions should be 
negotiated annually with EPA through the State/EPA Agreement 
Program. 

Aquifer Remediation Wells (Including Hydrocarbon 
Recovery Injection Wells) (SX26) 

Because projects of this type are believed to be operating 
in many, if not all, of the regions, the implementation of 
registering and monitoring programs must begin immediately. 
Construction standards for these wells should be similar to those 
established in pennitting requirements for other discharge wells. 
Well s should be cased from the surface through the top of the 
injection zone. Screened intervals should be used when the 
inj ect ion zones are sands and gravel s. Perforations should be 
used in less permeable injection lithologies. The annulus 
between wellbore and casing should be grouted, preferab-ly .wi th 
some type of cement (OK) • 

•
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