Department of Energy

Ohio Field Office
Fernald Area Office
P. O. Box 538705

Cincinnati, Ohio 45253-8705
(513) 648-3155

JAN 2.0 2000

Mr. James A. Saric, Remedial Project Manager DOE-0320-00
U.S. Environmental Protection Agency '

Region V-SRF-5J '

77 West Jackson Boulevard

Chicago, lllinois 60604-3590

Mr. Tom Schneider, Project Manager
Ohio Environmental Protection Agency
401 East 5" Street

Dayton, Ohio 45402-2911

Ms. Val Orr
Division of Drinking and Ground Waters - UIC Unit
P.0O. Box 1049
1800 Watermark Drive
- Columbus, Ohio 43216-1049

Dear Mr. Saric, Mr. Schneider, and Ms. Orr:
SEPTEMBER 1999 OPERATING REPORT FOR THE RE-INJECTION DEMONSTRATION

This correspondence submits the Re-lnjectibn Demonstration Operation Report for the month
of September 1999.

As specified in the Re-Injection Demonstration Test Plan, monthly operating reports for the
re-injection demonstration are to be prepared and submitted to the U.S. Environmental
Protection Agency (U.S. EPA), Ohio Environmental Protection Agency (OEPA) Office of Federal
Facuhtues 0versnght and the OEPA Dlwsuon of Drinking and Ground Waters-UIC Unit.

If you have any questions regardmg this submittal, please contact Robert Janke at (51 3).
648-3124.

Sincergly, .

FEMP:R.J. Janke _ ohnny W. Reising
Fernald Remedial Action
. Project Manager
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MONTHLY OPERATING REPORT
RE-INJECTION DEMONSTRATION
SEPTEMBER 1999

OVERVIEW R - o |

The FEMP Re-Injection Demoﬁstratioh began on September 2, 199-8.. The controlling document fof |
the Re-Injection Demonstration is the Re-Injection Demonstration Test Plan, Rev. 0. A requirement of
Section 6 of the test plan is that monthly operating reports be submitted to the U.S. EPA, Ohio EPA
Office of Federal Facilities Oversight and the Division of Ohio EPA Drinking and Ground Waters - vIC

Unit. The monthly operating reports are to include the following information:

Analysis of the injectate

The volume and rate of re-injection

A description of any well maintenance and rehabilitation procedures
which were conducted

Results of groundwater monitoring at the re-injection test site.

< HET

This report serves to fulfill this commitment for the month of September 1999. It covers operation of

. the Re-Injecfio_ri ‘Demonstration from September 1, 1999 through October 1, 1999.

On September 2, 1999, DOE completed one year of active groundwater re-injection as part of a-
one-year groundwater re-injection demonstration. DOE is currently in the process of preparing a final

report.

Although the data are still being analyzed, operational experience gained over the last year indicates
that DOE can effectively operate the re-injection wells. A cursory review of the data collected from
the aquifer over the past year indicates-that groundwater re-injection has not had any adverse effects on

the é_lquifer.

However, the issues surrounding the added costs and operational demands due to the regeneratjém}
process for ion exchange resih used in tréating injectate will play a key role in determining the viz{bility
of the re-injection process. This and other issues will be evaluated over the next few months as part of
the comprehensive analysis of the data and to address specific issues on, and objectives of re-injection,
as outlined in the test plan. DOE anticipates that the conclusions reached from this final analysis will

support the preliminary decision to continue with the use of re-injection.
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ANALYSIS OF THE INJECTATE

Groundwater which is being extracted from the great Miami Aquifer is being treated for uranium

‘ removal and fe-injg:cted back into the Great Miami Aquifer. i The grqund_water is being treated in the

'FEMP -Advancéc_l Waste Water Treaﬁneht (AWWT) Expaﬁsibn F_aci'lity.: The e_fﬂtient_ 'fr_oin the AWWT
Expansion Facility is being sampled monthly for the parameters listed in Table 2.1 of thé Ré—Injection
Demonstration Test Plan, Rev. 0. Monthly injectate grab sampling is focusing on the final remediation
level (FRL) constituents that have had an exceedance of their FRL in the area of the aquifer from
which the groundwater is being pumped. The monthly injectate grab samples are being sent to an’

off-site laboratory for analysis.

Preliminary results from the monthly injectate grab sample collected in September are provided. in

Table 1. These results indicate that all the constituent concentrations are below their respective FRLs.

Figure 1 shows the composite daily uranium results from the AWWT Expansion Facility effluent.
These results are derived from the 24-hour composite sampler, which samples the combined effluent

" from the éctive- treatrhent trains cbmprising the facility.'_ The results are used by plant inénageihent as
process control; they provide a daily evaluation of the quality of the water that is being re;injected back
into the Aquifer. As discussed in the well maintenance and rehabilitation section, re-injection was not
taking place on September 24, 25 and 26, when composite daily results indicated that the uranium

concentration of the AWWT Expansion Facility effluent was above 20 ug/L.

Vo E AND E - )

Treated groundWater is being re-injected into the Great Miami Aquifer in five re-injection wells at a -
rate of 200 gallons per minute, per well. Figure 2 illustrates the location of the five re-injection wells.
ReélnjéCtidn Well 8 is 8 inches in diameter. Re-Injection Well 9 is 12 inches in-diamete;r._ The other
‘ re-injection wells are all 16 inches in diameter. The combined desigh re-ihjection rate for all five wells
is 1000 gallons per minute. Operational data specific to each re-injection well are provided in Tables 2
through 6. '

Figure 3 illustrates the water level rise in each of the five re-injection wells from September 1, 1999
through October 1, 1999, as measured by the operators at the AWWT Expansion Facility Distributed
Control System (DCS). Water levels are recorded three times per day. Water levels inside the -~ f

re-injection wells are monitored as an indicator of plugging within the wells. Given a constant
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re-injection rate, as a well screen becomes plugged, the water level in the well rises to compensate for

the greater pressure needed to move the same volume of water through a smaller opening.

thle it is not the mtent of thrs report to dlSCllSS 0perat10na1 efﬁcxency 1ssues the followmg mformatlon_ :
is provided to aid in the interpretation of Figure 3. As discussed in the next section, Re-Injection Wells 8
and 10 underwent rehabilitation during September to address plugging. From September 20, 1999 to
September 28, 1999 (readings 1152 to 1175) all of the re-injection wells were down (not operating) to
facilitate a planned upgrade to the DCS system. Although re-injection resumed on September 28, DCS

water level readmgs in the re-injection wells were not recorded until September 30, 1999 (reading 1182).

1L MAINT E AND REHAB (0)
Re-Injection Well 8 underwent rehabilitation to address plugging from September 9, 1999 to
September 13, 1999 (readings 1113 through 1130). When the well began operating back on
September 2, 1998, the initial water level rise in the well was 5.34 feet. Just prior to September 9, 1999,
the water level rise in the well was 15.80 feet. This is the fourth time that Re-In)ectlon Well 8 has been
rehablhtated to address plugging.

Re-Injection Well 8 was rehabilitated using the same procedure that was used the three previous times.
Approximately 2 gallons of sodium hypochlorite (12.5 percent chlorine) were added to the well. The
well screen was swabbed and surged and approximately 9,250 gallons of water were pumped from the
well. The chlorine concentration of the pumped water from the well at the end of rehabilitation was
0.03 ppm. Upon return to service on September 13, 1999 the water level rise in the well was
approximately 4.92 feet. The water level rise following the first three rehabilitations were 4.02 feet,

7.48 feet, and 7.62 feet respectively.

Re-Injection Well 10 urrderwentrehabi-litatibhito addrees plugging from September 13, 1999 to .
September 21, 1999 (readings 1113 to 1181). When the well began operating back on September 2, 1998
the initial water level rise in the well was 4.92 feet. Just prior to September 9, 1999 (the day that
re-injection was stopped for the latest rehabilitation) the water level rise in the well was 51.23 feet.

This is the second time that Re-Injection Well 10 has been rehabilitated to address plugging.

Re-Injection Well 10 was rehabilitated using the same procedure that was used the first time.

Approximately 5 gallons of sodium hypbchlorite were added to the well. The well screen was swabbed

—
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and surged and approximately 14,450 gallons of water were pumped from the well. The chlorine . _
concentration of the pumped water from the well at the end of rehabilitation was 0.04> ppm. The well
was returned to service on September 28, 1999. Re-injection did nof take place from September 20 to
September 23, to facilitate an upér_éd_efid the DCS, and to -regene_r‘at:e a fréatmerit vessel. Re;injec'tibn_
remained shut down from September 23 to September 28, to verify that the uranium coﬁcentratioh of
the treated effluent was at acceptable levels (i.e. <20 pg/L) prior to resuming re-injection. Although
re-injection resumed on September 28, 1999, DCS water level readings in the re-injection wells were
not fecorded until September 30, 1999 (reading 1182). The water level rise in the well on September

30, was approximately 4.29 feet. The water level rise following the first rehabilitation was 8.54 feet.

GROUNDWATER MONITORING RESULTS

Water quality samples during the Re-Injection Demonstration were collected quarterly and analyzed for
major anions, cations, and total uranium. The first round of water quality data was collected in
Augest 1998, prior to the start of re-injection. Results of the August sampling event were reported in
the September monthly report. The second round of water quality samples was collected in

~ December 1998. Results of the December -sax'x'lpling event were reported m the January monthly
repert. The third round of water euality samples for the Re-Injection Demonstration was collected in

- March 1999. Results of the March sampliﬁg event were reported in the April monthly report. The

~ fourth round of sampling took place from June 7, 1999 to August 11, 1999. The sampling was
integrated with ongoing IEMP sampling activities to improve efficiency in the field. Data from the

fou_fth round of sampling are presented in Table 7.

As explained in the overview section of this feport the one-year groundwater Re-Injection
Demonstration officially ended on September 2, 1999 No water quality sampling, other than IEMP
- samplmg, is planned at thls time. Results from the demonstratlon will be presented ina report, Wthh
.w1ll be issued in June of 2000. The final report will make recommendations concerning additional -

monitoring if it is determined that additional monitoring is warranted.
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- TABLE 1
ANALYSIS OF INJECTATE - PRELIMINARY RESULTS
Sample Collected September 13, 1999
 Constituents® ~ Result® 'GroundwaterFRL - Detection Limit - Consutuent Type ._Basis for FRL'
General Chemistry mg/L ) '
Nitrate 0.6 11.0 MP B
Inorganics mg/L ) .
Antimony U 0.006 0.00062 N A
Arsenic 0.0012 B 0.05 N A
Barium 0.0486 2.0 N A
Beryllium U 0.004 0.00002 N A
Cadmium U 0.014 0.00008 N B
Total Chromium 0.0015B 0.022° MP R
Cobalt ‘ U 0.17 0.00012 N R
Lead ’ ‘U 0.015 0.00052 N . A
Manganese 0.0008 B 0.9 N~ B
Mercury U 0.002 - 0.0001 " MP. A
Nickel - 0.00037 B 0.1’ : . N~ A
Selenium U 0.05 0.00092 N A
Silver U 0.05 0.00025 N R
Vanadium U 0.038 - 0.00015 N R
Zinc U 0.021 0.0002 N B
Radionuclides pCi/L .
Neptunium-237 U 1.0 -0.027 MP R*
Radium-226 0.087 20.0 - - N A
Strontium-90 - U - 8.0 0.101 - MP A
Thorium-228 §) 4.0 0.085 N R*
Thorium-232 U 12 0 N R*
_ : . ng/L

Total Uranium 9.56 20.0 MP A
Organics ng/L
Bis(2-ethylhexyl)phthalate U X 5 N A
Carbon disulfide U 5.5 1 N A
1, 1-Dichloroethene U 7.0 1 N A
1, 2-Dichloroethane U 5.0 1 MP A
Trichloroethene U 5.0 1 N A

?Constituents taken from Table 2-1 of Re-Injection Demonstration Test Plan. Constituents are those previously detected in
aquifer zones 2 and 4 at concentrations above their FRL.

- Ifa duplicate sample was analyzed the highest concentration between the regular sample and duplicate sample is reported

B = Lab qualifier(inorganic). Reported value was obtained from a reading that was less, than the contract reqmred detecnon
limit but greater than or equal to the instrument detection limit. '

U = Nondetect

°1=rom Table 94 in OU5 ROD.

YFRL is for hexavalent chromium.

“Constituent types from Appendix A of IEMP. MP indicates that the consntuent has been ldentxﬁed as bemg able to nugrate to
the aquifer. N indicates that the constituent has been identified as not being able to migrate to the aquifer.

A - Applicable or relevant and appropriate requirement based (MCL, PMCL, etc.).

B - Based on 95® percentile background concentrations.
R Risk-based

R’ - Risk-based radionuclide cleanup levels include constituent specific 950 percentile background concentration.
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TABLE 2
RE-INJECTION WELL 22107 (IW-8)
OPERATIONAL SUMMARY SHEET .
' SEPTEMBER 1999
Reference Elevatlon (feet AMSL) 539 % (top of casmg)
Northing Coordinate ('83) - 476196.22
Easting Coordinate ('83) - 1347978.25
Hours in reporting period® = 720.47 : Target Injection Rate = 200 gpﬁi z
Hours not injecting® = 360.00
Hours injecting® = 360.47
. ‘Operational percent! = 50.0
Monthly Measurements
: : Average Operating
Month Million Gallons Injected® Injection Rate (gpm)’
9/98 8.16 . 206
10/98 » 5.78 - 203
11/98 N 84T | | 196
1298 o 576 | 222
1/99 535 - 227
2/99 ' ‘ 7.06 196
3/99 N 7.34 205
4/99 7.75 197
599 746 216
6/99 8.42 ‘ | 197
7199 | 8.93 S 201
8/99 ; S 864 R - B

*First operational shift reading on 9/1/99 to first operational shift reading on 10/1/99 -
*Downtime. IW-8 was being rehabilitated from 9/7/99 to 9/ 13/99 All mJecuon wells were not operatmg from
9/20/99 to 9/30/99 to facilitate a DCS upgrade. ' .

‘Hours in reporting period - Hours not injecting

4(Hours injecting/Hours in reporting period) x 100

Summation of daily totalizer differences -

* "Million Gallons Injected/(Hours Injecting x 60) : : - : S
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TABLE 3
RE-INJECTION WELL 22108 (IW-9)
OPERATIONAL SUMMARY SHEET
' SEP’I‘EMBER 1999
Reference Elevatlon (feet AMSL) 578. 025 (top of casmg)
Northing Coordinate ('83) - 476255.74
" Easting Coordinate ('83) - 1348384.49

Hours in reporting period® = 721.85 Target Injection Rate = 200 gpm " -
Hours not injectingb = 216.00 ‘ '
Hours injecting® = 505.85

Operational percentd = 70.1

Monthly Measurements

‘ e S : Average Operating
Month _ Million Gallons Injected® Injection Rate (gpm)’

9/98 8.17 | 206
10198 ’ ' 8.30 | | 201
11/98: - - 83 | - 197
12/98 o 5.66 . 214
1/99 4.33 181
2/99 6.07 1568
3/99 | 5.93 178"
4199 6.66 | 184
5/99 | 7.83 200
6/99 | g4l 197
7199 8.79 198
w9 o se . . s

o9 | ) s g

*First operational shift reading on 9/1/99 to first operational shift reading on 10/ 1/99

*Downtime. All injection wells were not operating from 9/20/99 to 9/30/99 to facilitate a DCS upgrade. -
“Hours in reporting period - Hours not injecting -
(Hours injecting/Hours in reporting period) x 100

“Summation of daily totalizer differences

"Million Gallons Injected/(Hours Injecting x 60) »

8[njection out of smaller downcomer in February. Target Injection rate of smaller downcomer is 150 gpm. .
®Injection ont of smaller downcomer up until March 8. Large downcomer was used from March 11 to
April 1, 1999.
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RE-INJECTION WELL 22109 (IW-10)
_OPERATIONAL SUMMARY SHEET
"~ SEPTEMBER1999 -

Reference Elevation (feet AMSL) - 576.92 (top of casing)

Northing Coordinate ('83) - 476175.65
Easting Coordinate ('83) - 1348860.53

Hours in reporting period® = 721.77
Hours not injectingb = 528.00
Hours injecting® = 193.77
Operational pércentd = 26.9

~ Target Injection Rate = 200 gpm

Monthly Measurements

. Average Operating
Month Million Gallons Injected* Injection Rate (gpm)"
9/98 8.13 205
10/98 8.28 200
11/98 8.50 . 196
12/98 572 217
1/99 548 229
2/99 8.09 208
3/99 8.13 204
4/99 5.35 190
5/99 8.25 197
6/99 8.36 196
7/99 8.81 199
8/99. 852 196

9199 e 169

*First operational shift reading on 9/1/99 to first operational shift reading on 10/1/99
*Downtime. IW-10 was being rehabilitated from 9/7/99 to 9/20/99. All injection wells were not operating from

9/20/99 to 9/30/99 to facilitate a DCS upgrade.
“Hours in reporting period - Hours not injecting

“(Hours injecting/Hours in reporting period) x 100

“Summation of daily totalizer differences
‘Million Gallons Injected/(Hours Injecting x 60)
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TABLE 5
RE-INJECTION WELL 22240 (IW-11)
. OPERATIONAL SUMMARY SHEET
SEPTEMBER 1999
Reference Elevatxon (feet AMSL) 5717. 14 (top of casmg)
Northing Coordinate ('83) - 476422.82
Easting Coordinate ('83) - 1349386.92
Hours in reporting period® = 720.15 Target Injection Rate = 200 gpm

Hours not injectingb = 216.00
Hours injecting® = 504.15
Operational percent‘l = 70.0

Monthly Measurements

: Average Operating

Month - Million Gallons Injected® Injection Rate (gpm)’
0/98 - 839 . 211
10/98 829 BT
11/98 - S 850 | | 197
12/98 5.68 ‘ 26
1/99 : 5.53 230
2/99 _ 8.06 o 208
3/99 8.04 _ 204
499 7.56 192
5/99 | 8.34 199
6/99 8.42 197
7/99 ‘ 8.85 - | 199
899 _ o 865 _ 199
999 L se R ¢

*First operational shift reading on 9/1/99 to first operational shift reading on 10/ 1/99 :
*Downtime. All injection wells were not operating from 9/20/99 to 9/30/99 to facmtate a DCS upgrade
‘Hours in reporting period - Hours not injecting

%Hours injecting/Hours in reporting period) x 100

*Summation of daily totalizer differences

Million Gallons Injected/(Hours Injecting x 60)
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TABLE 6
RE-INJECTION WELL 22111 (TW-12)
OPERATIONAL SUMMARY SHEET
_ SEPTEMBER 1999 '
Reference Elevatlon (feet AMSL) 583.01 (top of casmg)
Northing Coordinate ('83) - 476518.64
Easting Coordinate ('83) - 1350105.39
Hours in reporting period® = 720.15 Target Injection Rate = 200 gpm -
Hours not injecting® = 216.00 '
Hours injecting® = 504.15
Operational percent® = 70.0
Monthly Measurements
. Average Operating

Month : Million Gallons Injected® Injection Rate (gpm)*

09/98 . 812 _ 205

1098 | 8.27 201

11/98 | _ 853 - o 197.

128 | o s6l 219

1/99 | 5.8 212

2/99 _ 8.06 208

3/99 8.13 . 203

4/99 - 7.65 195

5199 | 827 197

6/99 ’ 842 197

7/99 8.80 198

899 : 867 19

99 o __‘- S s f S 187

“*First operational sh1ft readmg on 9/1/99 to first operational shift reading on 10/1/99

®Downtime. All injection wells were not operating from 9/20/99 to 9/30/99 to facilitate a DCS upgrade
“Hours in reporting period - Hours not injecting

4(Hours injecting/Hours in reporting period) x 100

Summation of daily totalizer differences

‘Million Gallons Injected/(Hours Injecting x 60)
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® RE-INJECTION WELL

FEMP BOUNDARY SCALE

1100 550 0

1100 FEET

FIGURE 2.

LOCATION OF RE-INJECTION WELLS
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