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2010 ANNUAL REMEDIAL ACTION 
GROUNDWATER MONITORING REPORT 

ORMET CORPORATION SUPERFUND SITE 
HANNIBAL, OHIO 

BACKGROUND 

Under the terms of a Consent Decree entered on December 18, 1995, and modified on 

March 11,2009, between the United States Environmental Protection Agency (USEPA) and the 

Ormet Primary Aluminum Corporation (Ormet), Ormet has undertaken Remedial Action (RA) at 

their Hannibal, Ohio Superfimd site consisting of the following: 

• Containment of the plume in the alluvial aquifer by pumping of groundwater at 

the Reduction Plant; 

Installation and operation of a soil-flushing system in the Former Spent Potliner 

Storage Area (FSPSA); 

• Capping of the former construction material scrap dump (CMSD) with a multi­

layer cap, including construction of a TSCA-compliant cell within the CMSD for 

disposal of backwater area sediment containing PCBs; 

Installation of a drain system along the toe of the former CMSD to collect seeps, 

with treatment of the collected seep water using activated carbon followed l̂ y 

treatment at the groundwater treatment plant; 

• Excavation of carbon material from the former carbon runoff and deposition area 

and disposal of the material in the former CMSD; 

• Excavation of sediment from the former Outfall 004 backwater area and disposal 

of the sediment in the CMSD; and 

• Relocation of the Outfall 004 channel. 

Areas of the site that were subject to remedial action are shown on Figure 1. 

Remedial construction was initiated in April 1997 and was certified complete m 

August 1998. During the period from August 1998 through October 1998, the FSPSA soil-

flushing system was operated on a trial basis, with flushing for a period of approximately three 
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hours per day. Beginning in April 1999, the soil-flushing system began full operation (i.e., 

flushing for eight hours per day). To reduce ponding of water that occurred over a portion of the 

FSPSA, the flushing schedule was modified during 2001. Under the modified schedule, the 

flushing system is on for 1.5 hours and off for 0.75 hours for about 14 hours each day. The 

flushing system is not operated during winter months when the ground may be frozen and 

freezing of the lines could occur, typically from November through March. 

As specified in the Statement of Work (SOW) attached to the Consent Decree, Ormet 

began a program of routine groundwater monitoring in conjunction with the completion of 

remedial construction. The purpose of groundwater monitoring is to document and evaluate 

changes in the groundwater condition beneath the site associated with the remedial actions. To 

provide a baseline characterization of groundwater conditions prior to remedial activities, a 

sitewide groundwater monitoring event was conducted during May 5 to 9, 1997. Routine 

groimdwater monitoring was initiated in May 1998, in accordance with the Remedial Action 

Groundwater Monitoring Plan (Revision 1 - April 28, 1997) that was submitted to the USEPA 

during Remedial Design. 
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SUMMARY OF GROUNDWATER MONITORING PROGRAM 

The current system of groundwater monitoring wells and piezometers at the Ormet site 

is shown on Figure 1. Under the RA Groundwater Monitoring Plan, monitoring is conducted 

three times per year (approximately once every four months). During 2010, the first monitoring 

event was performed on January 26 and 27, the second from July 20 through 22, and the third on 

November 17 and 18. 

Each monitoring event included measurement of water-level elevations at MW- and 

TH-series monitoring wells, PPB-series piezometers monitoring the alluvial aquifer, and Ohio 

River pool measuring points RP-1 and RP-2. Water-level elevation data collected in conjunction 

with the 2010 monitoring events are provided in Tables 1, 2, and 3, respectively, and a 

groundwater contour map based on July 2010 data is provided as Figure 2. 

During each monitoring event, groundwater samples were collected from the 

following wells located within and downgradient of the FSPSA, and immediately downgradient 

of the CMSD (the latter wells denoted by "*"): 

MW - 2 MW - 32 

MW - 5 MW - 35 

MW-12* MW-36 

MW-16 MW-37 

MW-18 MW-39S 

MW - 28 MW - 44S* 

MW-31 MW-44D* 

With the exception of MW-39S, these wells were identified in the RA Groundwater Monitoring 

Plan as Points of Compliance, as required under Section II.6. of the Consent Decree SOW. MW-

39S was later added at the request of USEPA. 
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The RA Groundwater Monitoring Plan specifies that one monitoring event each year 

is to be an expeinded monitoring event that includes sampling of selected wells not hydraulically 

downgradient from the potential source areas at the site (i.e., background wells) and additional 

wells located within and proxunate to the plume. These wells include the following: 

MW-1 

MW-7 (background) 

MW-8 

MW-10 

MW-11 

MW-14 

MW-15 

MW-17 

MW-19 (background) 

MW-29S & D 

MW-30 

MW-34S & D 

MW-39D 

MW-40S & D 

MW-42S & D 

Water Sampling Log forms for each of the three monitoring events conducted during 2010 are 

provided in Appendix A. 

The primary purpose of the annual expanded monitoring event is to collect data to 

prepare plume isopleth maps. The isopleth maps are then used to estimate contaminant mass-in-

place and the total area of the aquifer having fluoride concenfrations greater than 4.0 mg/L and 

total cyanide concentrations greater than 0.2 mg/L. These estimates are then compared to 

previous year's estimates to document changes in groundwater quality during the remediation 

program. 

Groundwater samples from all monitoring wells except MW-44S and MW-44D are 

analyzed for constituents for which cleanup goals were specified in the Record of Decision 

(ROD) for the site; i.e., arsenic, beryllium, cyatiide, manganese, vanadium, and fluoride. 

Samples are also analyzed for pH, specific conductance, and sodium, which are additional 

indicators of the plume in the alluvial aquifer. Samples from MW-12 are also analyzed for 

PCBs, and samples from wells MW-44S and MW-44D are analyzed for PCBs only. 

Tetrachloroethene (PCE) is analyzed m samples from the MW-2, MW-5, MW-18, MW-30, and 

MW-31 monitoring wells, in which PCE was detected during the Remedial Investigation (RI). 
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Analyses of groundwater samples collected during the January 2010 monitoring event were 

performed by Pace Analytical Services, Inc. of Export, PA, and analyses of samples collected 

during the July and November monitoring events were performed by Microbac Laboratories, Inc. 

of Marietta, Ohio. The parameters analyzed and their corresponding groundwater clean-up goals 

are listed below. 

Groundwater 

Analytical Parameter 

Arsenic 

Beryllium 

Manganese 

Vanadium 

Cyanide (total) 

Cyanide (amenable) 

Fluoride 

PCBs 

Tetrachloroethene 

pH 

Specific Conductance 

Sodium 

N/A- Not Applicable 

Clean-Up Goal (mg/L) 

0.01* 

0.004 

0.23* 

0.26 

N/A 

0.2 

4 

N/A 

0.005 

N/A 

N/A 

N/A 

Final determination of cleanup goals for arsenic and manganese are pending. The USEPA and Ormet negotiated a 
Consent Decree and associated Statement of Work for implementation of the ROD. Because arsenic and manganese 
are common groundwater constituents in the Ohio River Valley and can occur naturally at concentrations above the 
cleanup goals presented in the ROD, the SOW specified that as part of the Remedial Design process, Ormet would 
conduct a statistical evaluation to determine background levels of arsenic and manganese in the alluvial aquifer. Th; 
resulting background levels would then be considered for use as cleanup goals in place of die levels presented in the 
ROD. The results of the statistical analyses, which were presented to USEPA in the August 28, 1996 HydroSystems 
Management, Inc. report titled, "Statistical Analyses of Background Levels of Manganese and Arsenic in Ground 
Water", indicated background levels of 40 ug/L for arsenic and 9,780 ug/L for manganese. 

Laboratory data reports for the 2010 groundwater analyses are provided in Appendix 

B, and the analytical resuhs are summarized in Table 4 and Table 6 (PCBs), For purposes of 

comparison. Table 4 also includes historical results for the parameters and wells being 

monitored. The data validation summary report for the 2010 analyses is provided in Appendix 

C. 
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RESULTS OF 2010 REMEDIAL ACTION GROUNDWATER MONITORING 

GROUNDWATER FLOW 

Water-level elevation data collected during the July 2010 monitoring event (Table 2) 

were used to construct the groundwater contour map presented as Figure 2. The groundwater 

elevation contours and associated groundwater flow patterns shown in Figure 2 are consistent 

with those previously mapped. As shown, the groundwater pumping component of the site 

remedy is effective in containing the plume in the alluvial aquifer beneath the Ormet Reduction 

Plant property, (jroundwater flow in the alluvial aquifer is generally from northeast to 

southwest, toward the Ormet Reduction Plant Ranney well. Under the pmnping conditions that 

exist at the Reduction Plant, a primary source of recharge to the alluvial aquifer is by inflow 

from the Ohio River. 

Pumping of the former Ormet Rolling Mill Ranney well (located about 2000 feet west 

of the Reduction Plant Ranney well) was discontinued in late 2005 and the well was abandoned 

by Reynolds, Inc. of Middletown, Ohio in June 2009. By this change, the groundwater divide 

that in previous years existed roughly parallel to and west of the fenceline separating the two 

plants is no longer present in 2010, and groundwater beneath the former Rolling Mill property is 

now drawn toward the Reduction Plant Ranney well (see Figure 2). 

GROUNDWATER QUALITY 

Cleanup Goals 

The following table compares the cleanup goals specified in the ROD and, in the case 

of arsenic and manganese, the background values calculated by HMI, with the most recent (i.e., 

November 2010) concenfrations reported for samples collected from the compliance wells. 
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COMPARISON OF LATEST REPORTED CONCENTRATION 

TO CLEANUP GOALS/BACKGROUND^') 

Cleanup Goal/Background (mg/L) 

Wells within FSPSA 

MW-32 

MW-35 

MW-36 

MW-37 

Downgradient Edge of FSPSA 

MW-16 

MW- 18 

MW-28 

MW-31 

Mid-Plant Area 

M W - 2 

M W - 5 

Amenable 
Cyanide 

0.2 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

4-

+ 

+ 

Arsenii 

0.01/ 
0.04(1) 

o 

o 

* 

* 

o 

X 

* 

o 

0 

* 

BerylliuD] Manganese Vanadium Fluoride 

0.004 0.23/ 0.26 4.0 

+ 
* 

* 

* 

* 

* 

0.23/ 
9.8(1) 

O 

O 

* 

* 

0. 

* 

* 

* 

* 

o 
* 

o 

o 

* 

* 

* 

+ 
* 

+ 

+ 

* 

+ 

+ 

+ 

Downgradient of CMSD 

M W - 1 2 * * * o * * 

* - Latest result at or below ROD cleanup goal. 

0 - Latest result is above ROD cleanup goal, but below calculated background (arsenic and manganese only). 

+ - Latest result is above ROD cleanup goal. 

X - Latest result is above calculated background (arsenic and manganese only). 

(1) Background values calculated by HND (August, 1996). Arsenic background = 0.04 mg/L; manganese 

background = 9.78 mg/L. 
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Concentration vs. Time Trends 

To evaluate changes in plume concentrations within the alluvial aquifer beneath the 

Ormet site, recent and historical results are used to prepare concentration versus time graphs for 

each monitoring parameter for which a cleanup goal was established in the ROD, with each 

parameter being graphed separately for each of the compliance point wells identified in the RA 

Groimdwater Monitoring Plan (see Appendix D). Analytical results for sodium are also graphed, 

because it is an additional indicator of the plume. 

Discussions of the concentration versus time trends for each parameter focus mainly 

on data collected since the pre-remediation monitoring event performed in 1997. In viewing the 

concentration versus time graphs, it should be noted that the construction and operation of the 

soil flushing system in the FSPSA altered site water-quality conditions for certain parameters 

(e.g., cyanide, fluoride) at certain wells. Construction activities (1997 to 1998) involved grading 

to establish desired surface slopes and frenching to install underground piping to route water to 

spray birds, both of which loosened the upper soil profile and predictably made contaminants 

present in the soil matrix more available to leaching. Operation of soil flushing (pilot tested in 

1998 and frilly operational hi 1999) was specifically designed to accelerate the rate at which 

contaminants were leached from the soil to the ground water. The net result observed for certain 

wells was an initial increase in concenfrations roughly corresponding to construction and 

operation of soil flushing, generally followed by a gradual decrease. 

Cyanide 

The cleanup goal for cyanide established in the ROD (0.2 mg/L) is the Safe Drinking 

Water Act Maximum Contaminant Level (MCL) for cyanide amenable to chlorination. Cyanide 

amenable to chlorination is that portion of total cyanide existing as free cyanide, cyanide salts, 

and weakly bound cyanide complexes apt to contribute to free cyanide. Cyanide amenable: to 

chlorination is a more reactive form of cyanide than the more sfrongly bound metal-cyanide 

complexes (e.g., iron cyanide). Based on historical sampling results (Table 4), the form of 
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cyanide occurring in the groundwater beneath the Ormet site appears to be predominantly the 

more stable cyanide complexes, as the concentration of amenable or free cyanide reported for a 

given sample is typically much lower than the total cyanide concenfration. 

Concenfration versus time graphs for total cyanide and amenable cyanide are 

presented in Appendix D-1 and D-2, respectively. Concenfrations reported for amenable cyanide 

exhibit a substantial degree of analytical variability, in some cases several orders of magnitude 

difference in concentration from one monitoring event to the next and, in certain sample sets, 

amenable cyanide concenfrations reported to equal total cyanide concentrations (Table 4). This 

variability is credited to the analytical method for determining cyanide amenable to chlorination 

(e.g., chlorination/oxidation of the sample followed by dechlorination, sample matrix 

interferences, lab failure to frilly dechlorinate), and is not regarded to reflect actual changes in 

groundwater quality. 

To verify the overall indication of historical data showing low concentrations of 

amenable cyanide relative to total cyanide, the November 2010 monitoring event included 

analysis for weak-acid dissociable (WAD) cyanide, which also quantifies concentrations of 

cyanide species including free cyanide, cyanide salts, and cyanide complexes apt to contribute to 

free cyanide. The comparison of results reported for total cyanide, amenable cyanide, and WAD 

cyanide presented in Table 5 indicates that the overall historical frend of amenable cyanide 

concenfrations substantially lower than total cyanide concentrations is representative of the 

actual groundwater condition. Ormet will continue to include WAD cyanide ui the analysis of 

groundwater samples collected during 2011 monitoring events. 

For total cyanide concenfration versus time frends (Appendix D-1), follov/ing 

increased concenfrations in response to soil flushing, a frend of decreasing concenfrations is 

apparent at compliance wells MW-2, MW-16, MW-18, MW-28, MW-31 and MW-37. At wells 

MW-5 and to a lesser extent MW-32, a trend of increasing total cyanide concenfrations was 

observed but, at both wells, concenfrations appear to have stabilized and begun to decrease in 

recent years. At MW-35 concenfrations show a decreasing frend in recent years and at M)^^-36 

no discemable frend in total cyanide concentrations is apparent. At MW-12 concenfrations have 

typically been below detection limits. Overall, the total cyanide concenfration data indicate that 
Hydrosystems Management, Inc. 
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soil flushing within the FSPSA, and/or the excavation/rearrangement of shallow soil during 

installation of the soil-flushing system, caused initial increases in leachate generation and 

groimdwater concenfrations, but, at most of the wells exhibiting these effects, there has been a 

subsequent decline. 

Fluoride 

Of the main plume indicators, fluoride is less prone to analytical variability than 

cyanide, and is potentially a more reliable/consistent indicator of changes in plume quality. 

Concenfration versus time graphs for fluoride for each of the compliance wells are provided in 

Appendix D-3. 

Fluoride concentrations have consistently been below the cleanup goal of 4 mg/L at 

compliance wells MW-12 and MW-28. Recently, fluoride concenfrations have also typically 

been below the cleanup goal at MW-37. Following increases in fluoride concentrations 

attributed to soil flushing, a general decreasing concenfration frend is observed at compliance 

wells MW-2, MW-16, MW-18, MW-31, MW-35, MW-36 and MW-37. At MW-5 and MW-32 

increased concenfrations of fluoride following soil flushing persisted longer than at other wells, 

and in recent years have stabilized. 

Arsenic 

Concenfration versus time graphs for arsenic for each of the compliance point wells 

are provided in Appendix D-4. At wells MW-5, MW-12 and MW-28, concenfrations of arsenic 

reported since 1997 have consistently been below the clean-up goal of 0.01 mg/L listed in the 

ROD, and at MW-36 and MW-37 concenfrations reported since mid 2006 have typically been 

below the 0.01 mg/L clean-up goal. At MW-35, reported arsenic concentrations, though 

commonly exceeding the ROD-specified cleanup goal, have typically been below the calculated 

background value (i.e., < 0.04 mg/L) during recent years. Data for wells MW-2, MW-18, MW-

31, MW-36 and MW-37 show a general frend of decreasuig concenfrations, and data for MW-35 

exhibit no consistent trend. At MW-16 and MW-32, arsenic concentrations increased ^elati '̂e to 
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historical values, possibly as a result of soil flushing, but in recent years have shown a downward 

trend. 

As discussed earlier, the final cleanup goal for arsenic is pending. In the ROD, the 

cleanup goal for arsenic was set at 0.01 mg/L. However, because arsenic is a common 

constituent of groundwater in the Ohio River Valley for which naturally-occurring 

concentrations can exceed the cleanup goal presented in the ROD, the SOW specified that as part 

of the Remedial Design process, Ormet would conduct a statistical evaluation to determine the 

background level of arsenic in the alluvial aquifer. The resulting background level would then 

be considered for use as the cleanup goal in place of the level presented in the ROD. The results 

of the statistical analyses, which were presented to USEPA m the August 28, 1996 

HydroSystems Management, Inc. report titled, "Statistical Analyses of Background Levels of 

Manganese and Arsenic in Ground Water", indicated a background level of 0.04 mg/L for 

arsenic. At seven of the eleven compliance wells (MW-5, MW-12, MW-16, MW-28, MW-35, 

MW-36, and MW-37), the recent results were typically below the 0.04 mg/L background level 

determined for arsenic. 

Beryllium 

Concentration versus time graphs for beryllium are provided in Appendix D-5. The 

cleanup goal for beryllium established in the ROD was the MCL, 0.004 mg/L. In all but three of 

the compliance wells (MW-18, MW-32, MW-37), there has never been a reported detection of 

beryllium that exceeded the cleanup goal; in some of the earlier samples, the analytical detection 

lunit was higher than 0.004 mg/L. At MW-18, MW-32, and MW-37, detections of beryllium 

exceeding the cleanup goal have been few and isolated, giving no indication of groundwater 

quality impacts by this constituent. Beryllium concentrations were consistently below the 

cleanup goal in all samples from all of the compliance monitoring wells analyzed during each of 

the 2010 monitoring events. 
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Manganese 

Concenfration versus time graphs for manganese are provided in Appendix D-6. 

Manganese results for MW-28 have consistently been below the ROD-specified cleanup goal of 

0.23 mg/L and, m recent samples, also typically below the cleanup goal at MW-36 and MW-37. 

At MW-2, MW-5, MW-16, MW-18, MW-31, MW-32, MW-35, MW-36, and MW-37, mcreased 

manganese concenfrations that roughly coincided with soil flushing activities appear to have 

peaked and have since shown a general decreasing frend. 

The final cleanup goal for manganese is pending. In the ROD, the cleanup goal for 

manganese was set at 0.230 mg/L. Because manganese is a common constituent of groundwater 

in the Ohio River Valley for which naturally-occurring concentrations can be well above the 

cleanup goal presented in the ROD, the SOW specified that as part of the Remedial Design 

process, Ormet would conduct a statistical evaluation to determine the background level of 

manganese in the alluvial aquifer. The resulting background level would then be considered for 

use as the cleanup goal in place of the level presented in the ROD. The results of the statistical 

analyses, which were presented to USEPA in the August 28, 1996 HydroSystems Management, 

Inc. report titled, "Statistical Analyses of Background Levels of Manganese and Arsenic in 

Ground Water", indicated a background level of 9.78 mg/L for manganese. Except for a few 

isolated detections, manganese concentrations have been below the background level at all of the 

compliance wells during recent and historical monitoring events. 

Vanadium 

Concenfration versus time graphs for vanadium are provided in Appendix D-7. The 

cleanup goal for vanadium established in the ROD was 0.26 mg/L. With the exception of MW-

18 and MW-37, vanadium concenfrations have been below the cleanup goal at all compliance 

wells during all recent and historical monitoring events. For both MW-18 and MW-37, only two 

of the historically reported vanadium values exceeded the cleanup goal. These data do not 

indicate any substantive groundwater quality impacts by vanadium. 
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Tefrachloroetiiene (PCE) 

Under the RA Groundwater Monitoring Plan, analyses for tetrachloroethene (PCE) 

were performed on samples from the five compliance wells where PCE was detected during the 

RI; MW-2, MW-5, MW-18, MW-30, and MW-31. Concenfration versus time graphs for PCE 

for these five wells are provided in Appendix D-8. Since the Phase I RI, PCE concenfrations 

have typically been below detection and the ROD-specified cleanup goal of 0.005 mg/L at MW-

5 and, in recent samples, also at MW-18. PCE concentrations have shown increases at MW-2 

and, to a lesser degree, at MW-30 and MW-31. At all three of these wells the increases appear to 

have stabilized and, at MW-30, subsequent decreases are apparent. 

Sodium 

Sodium is not a constituent for which a cleanup goal was specified in the ROD, but 

has been graphed (Appendix D-9) and is discussed because it is an indicator of changes in the 

overall condition of tiie plume. At compliance wells MW-2, MW-18, MW-31, MW-35, MW-36 

and MW-37, data collected since 1997 show decreases in sodium concentrations, and at MW-5, 

MW-12 and MW-28 no clear frend of increasing or decreasing concenfrations. At MW-16 and 

MW-32, sodium concentrations Increased in 2001 and 2004, respectively, and have been stable 

since. 

Contaminant Mass-in-Place 

In accordance with Section II.3.C. of the Consent Decree SOW, data from the July 

2010 expanded monitoring event were used to estimate the masses of fluoride and total cyanide 

(primary plume indicators) in the alluvial aquifer as a means of documenting changes in overall 

groundwater quality during the remediation. The procedure used for estimating the mass-in-

place was as described in the RD Work Plan and the Hydrosystems Management, Inc. (HMI) 
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report titled, "Estimation of Dissolved Contaminant Mass in the Alluvial Aquifer, Ormet Primary 

Aluminum Corporation Superfimd Site, Hannibal, Ohio" (August 28, 1996) that was submitted 

to the USEPA in conjunction with the 30% RD submittal. Results of the mass-in-place estimates 

for fluoride and cyanide are summarized in Table 7. For comparison. Table 7 also includes 

fluoride and cyanide mass-m-place estimates based on previous monitoring events. The mass-in-

place estimates are based on the fluoride and total cyanide isopleth maps presented as Figures 3 

and 4, respectively. Data and supporting calculations for the July 2010 mass-in-place estimates 

are provided in Appendix E. Data and supporting calculations for the previous mass-in-place 

estunates were submitted to the USEPA in prior annual reports. 

Based on the estimates presented in Table 7, the mass of fluoride m the alluvial 

aquifer calculated for 1999 (about 30,416 pounds), after the start of full-time soil flushing in the 

FSPSA, uicreased by about 6,528 pounds relative to the 1998 value of 23,888 pounds. Between 

May 1999 and May 2001, the fluoride mass-in-place declined to an estimated 21,741 pounds. 

From May 2001 to May 2004, the estimated fluoride mass-in-place increased to 38,836 pounds. 

In 2005 the estunated fluoride mass-in-place decreased slightly to about 37,656 pounds, and in 

2006 decreased fiirther to about 32,725 pounds. For 2007, the estimated fluoride mass-in-place 

uicreased to about 35,219 pounds, and for 2008 and 2009 decreased to about 33,638 pounds and 

29,510 pounds, respectively. For 2010, the estimated fluoride mass-in-place increased to about 

37,466 pounds. 

Similar to fluoride, the estimated total cyanide mass-in-place calculated for 1999, 

following the start of fiill-time soil flushing, increased by about 2,969 pounds relative to 1998 

estimates (i.e., 2,597 pounds m 1998 vs. 5,566 pounds m 1999). Between 1999 and 2003, the 

estimated cyanide mass-in-place showed an overall decreasmg frend, to a low of about 2,773 

pounds. In 2004, the estunated cyanide mass-in-place increased to about 3,062 pounds, and 

contmued to mcrease m 2005 (about 4,681 pounds) and 2006 (about 6,615 pounds). For 2007, 

the estimated total cyanide mass-in-place decreased slightiy to about 6,438 pounds, and for 2008 

and 2009 continued to decrease to about 5,997 pounds and 5,422 pounds, respectively. For 

2010, the estimated total cyanide mass-in-place fiirther decreased to about 3,441 pounds. 
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To assess the removal of cyanide and fluoride from the alluvial aquifer by pumping of 

groimdwater at the Reduction Plant, the mass removals achieved from January through 

December 2010 were calculated and compared to changes in the estimated masses in the aquifer 

over the same period (see Table 8). The masses of cyanide and fluoride removed during 2010 

were calculated using analytical data and flow data routinely collected by Ormet for the 

Reduction Plant pumping centers (i.e., the Ranney well and the interceptor well). 

During the period from January through December 2010, approximately 10,436 pounds 

of fluoride and approximately 1,256 pounds of cyanide were removed from the alluvial aquifer 

by groundwater pumping. The mass removal of fluoride was about 3,472 pounds higher and of 

cyanide was about 320 pounds higher than mass removals achieved during 2009. During 2010, 

the estimated mass of fluoride in the aquifer increased by approximately 7,956 pounds relative to 

2009, and the estimated mass of cyanide decreased by approximately 1,981 pounds. That 

changes in each year's mass removal by groundwater pumping are not mirrored by similar 

changes in the calculated mass-in-place may be due to one or more of the following types of 

factors: 

• Localized differences in the alluvial aquifer matrix (affectmg hydraulic conductivity) 

and/or differences in hydraulic gradients from one location to the next result in a range of 

flow velocities (and travel times), that potentially allow certain parts of the plume to 

fravel to the pumping centers more quickly than other parts of the plume (i.e., the aquifer 

is not being uniformly flushed). 

• Increases or decreases in total groundwater pumping rates for a given year directly affect 

mass removal calculations but, due to the one-year plus flow time from the source area to 

the pumping centers, have a less direct effect on mass-in-place calculations. 

• Certain areas of the plume that are accounted for in the mass-in-place estimates may be 

subject to relatively limited mobility (for the reasons given above), and do not contribute 

proportionally to the flux of fluoride and cyanide moving toward the pumpmg centers. 
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• Concenfration contour area estimates made from the isopleth maps and used in the 

mass-in-place calculations are strongly influenced by the placement of the contour lines, 

which is interpretative and will vary from year to year depending on the individual 

preparing the isopleth maps, analytical variability in the data, and the selection of 

contour intervals used to map a given data set. 

• Natural attenuation of plume constituents within the aquifer matrix, which is likely 

variable and would be difficult to accurately quantify, may immobilize a portion of the 

constituent mass accounted for in the mass-in-place calculations. 

• Variations in the soil flushing operation (e.g., duration of flushing, volumes of water 

applied, extent/duration frozen ground), variations in natural precipitation patterns, and 

differences in infiltration rates from one location to the next may result in relatively 

complex, non-uniform contaminant distributions that have more effect on the 

preparation of isopleth maps and calculation of mass-in-place, than on the actual flux of 

contaminants toward the pumping centers (for all of the reasons listed above). 

For these reasons, long-term frends in the calculated mass-in-place and mass removals are more 

meaningful than year to year variations. Figure 7 shows estimated masses of fluoride and total 

cyanide in the alluvial aquifer versus time, and Figure 8 shows fluoride and total cyanide mass 

removal versus time. 

Effected Aquifer Areas 

As a fiirther check on changes in groundwater quality during the remediation, the 

approximate areas of the aquifer containing fluoride and total cyanide at concenfrations above 

4.0 mg/L and 0.2 mg/L, respectively, were estimated using analytical results from the July 2010 

sampling event. The results are summarized in Table 7. The estimates of aquifer areas are based 

on the fluoride and total cyanide isopleth maps shown as Figures 3 and 4, respectively. For 
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comparison. Table 7 also includes previous year's estimates of the aquifer areas containing 

fluoride and total cyanide concenfrations above 4.0 mg/L and 0.2 mg/L, respectively. 

As shown in Table 7, the area of the alluvial aquifer containing fluoride above 4.0 

mg/L has been relatively consistent since 1997, ranging from 36.9 acres to 45.4 acres. For 2010, 

the aquifer area with fluoride concenfrations above 4,0 mg/L was slightly higher than the 

historical range, at about 47.5 acres. 

A gradual increase in the area of the aquifer with concenfrations of total cyanide above 

0.2 mg/L has been apparent since 1999, increasing from 27.5 acres in 1999 to 51.5 acres in 2010. 

Soil flushing in the FSPSA is the probable cause of the increased area of aquifer containing total 

cyanide above 0.2 mg/L. 

As discussed previously, historical analytical results for total cyanide and cyanide 

amenable to chlorination indicate that the form of cyanide occurring in the groundwater beneath 

the Ormet site is predominantly the relatively stable cyanide complexes. This interpretation is 

supported by analysis of weak acid dissociable (WAD) cyanide on groundwater samples 

collected during the November 2010 sampling event. As shown on Table 5, WAD cyanide 

results are consistently substantially lower than the total cyanide results for a given sample. 

Given the degree of analytical variability that has been observed for the amenable cyanide 

analyses over past years, WAD cyanide is regarded to be a more reliable indicator of free 

cyanide and weak cyanide complexes that are potential contributors to free cyanide. Analyses 

for WAD cyanide in addition to total cyanide and amenable cyanide will contmue to be 

performed during 2011 monitoring events. 

Analytical Results for PCBs 

During each of the three 2010 sampling events, groundwater samples from monitoring 

wells MW-12, MW-44S, and MW-44D were analyzed for PCBs. Analytical results for these 

samples, and all previous samples (i.e., since 2002) reported no detections of PCBs (see Table 6). 

These data give no indication of groimdwater quality impacts by PCBs. 

Hydrosystems Management, Inc. 



• 

• 

18 

SUMMARY/CONCLUSIONS 

Pumping of ground water at the Ormet Reduction Plant continues to provide containment 

of the plume beneath the Ormet property and removes contaminant mass from the 

alluvial aquifer. Along the river/plant boundary, the flow of ground water continues to be 

from the river to the aquifer. 

Pumping of groundwater removed approximately 10,436 pounds of fluoride and 

approximately 1,256 pounds of cyanide from the alluvial aquifer during the period from 

January through December 2010. During the same period, the estimated mass of fluoride 

in the aquifer increased by about 7,956 pounds relative to 2009, and the estimated mass 

of cyanide in the aquifer decreased by about 1,981 pounds. 

Between 2009 and 2010, the estimated area of the alluvial aquifer with fluoride 

concenfrations above 4.0 mg/L increased by about 13.9% and the estimated area of the 

aquifer with total cyanide concenfrations above the 0.2 mg/L increased by about 3.0%. 

• Reductions in contaminant mass-in-place were occurring prior to the completion of 

Remedial Construction and fiill-time operation of the FSPSA soil-flushing system. These 

decreases are attributed to the passage of time and natural flushing by infilfrating 

precipitation, and to operations and changes in waste management practices undertaken 

by Ormet prior to the Superfimd project, including pumping of groundwater that removes 

contaminant mass and discontmued use of the disposal ponds and the spent potliner 

storage area. Increases in the fluoride and cyanide mass-in-place since initiation of soil 

flushing are attributed to the flushing itself, and also the excavation/ rearrangement of 

shallow soil during the installation of the flushing system. 

• Analyses of groundwater samples for PCBs during 2010 and previous monitoring events 

reported no detections of PCBs. These data give no indication of groundwater quality 

unpacts by PCBs. 
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Analyses of WAD cyanide during the November 2010 monitoring event suggest that 

WAD cyanide is a more reliable indicator and less subject to analytical variability than 

analyses for cyanide amenable to chlorination. 
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Page 1 of 2 
TABLE 1 

WATER-LEVEL ELEVATION DATA 

ORMET CORPORATION 

HANNIBAL, OHIO 

DATE: JANUARY 26, 2010 

WATER-LEVEL 
MEASURING POINT 

MW-1 
MW-2 
MW-3 

MW-4 

MW-5 
MW-7 

MW-8 

MW-9 
MW-10 

MW-11 
MW-12 

MW-13 

MW-14 

MW-15 
MW-16 

MW-17 

MW-18 

MW-19 
MW-20 

MW-21S 

MW-21d 

MW-22S 

MW-22d 

MW-23S 

MW-23d 

MW-24S 

MW-24d 
MW-25 

MW-26S 

MW-26d 
MW-27 

MW-28 

MW-29S 

MW-29d 

MW-30 
MW-31 

MW-32 

MW-34S 1 
1 MW-34d 

MW-35 
MW-36 
MW-37 

MW-38 

MW-39S 

MW-39d 

MW-40S 

MW-40d 1 

1 MEASURING 
POINT ELEVATION 

J (ft. MSL) 
1 667.80 

667.52 

645.17 

661.07 

668.16 
667.94 

667.71 
666.59 

667.16 

667.31 
635.82 

661.44 
653.59 

657.31 
662.72 

655.03 
660.91 

662.03 

632.79 
663.47 

663.60 

667.47 
667.21 

663.18 
663.41 

667.88 
667.75 

667.30 
665.54 

665.59 
667.31 
663.27 

653.40 

653.07 

667.58 

661.59 

656.12 

655.67 

654.67 
661.90 
655.14 

661.14 

666.64 

657.30 

657.18 

663.90 

663.75J 

1 DEPTH TO 

WATER 
1 (feet) 
1 47.62 

48.34 

22.64 
43.94 

50.67 

49.70 

52.07 
50.22 

51.39 

50.10 

15.15 

37.85 

31.52 

34.03 

41.31 

32.33 
37.91 

38.30 

9.15 
47.38 

46.98 

51.03 

50.80 

46.33 
46.67 

51.85 
51.73 

51.05 

51.06 
23.25 

32.14 

31.84 

45.11 
39.76 

34.23 

33.49 

31.42 

36.05 
33.85 
23.77 

20.99 

34.99 
34.80 

44.55 

44.44 1 

1 GROUND-WATER 

ELEVATION 1 
1 (ft. MSL) 
1 620.18 

619.18 

622.53 
617.13 

617.49 

618.24 

615.64 
616.37 

615.77 

617.21 
620.67 

623.59 
622.07 

623.28 

621.41 

622.70 
623.00 

623.73 
623.64 

616.09 

616.62 

616.44 

616.41 

616.85 
616.74 

616.03 

616.02 

616.25 

616.25 
640.02 

621.26 

621.23 

622.47 

621.83 
621.89 

622.18 

623.25 

625.85 
621.29 

637.37 

645.65 

622.31 

622.38 

619.35 

619.31 1 
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TABLE 1 (cont.) 

WATER-LEVEL ELEVATION DATA 

ORMET CORPORATION 

HANNIBAL, OHIO 

DATE: JANUARY 26, 2010 

WATER-LEVEL 
1 MEASURING POINT 

MW-41 

MW-42S 

MW-42d 

MW-44S 

MW-44d 

PPB-01* 
PPB-02S* 

PPB-02d+ 
PPB-04+ 

PPB^5* 

PPB-06+ 
PPB-07* 

PPB-09+ 

PPB-10* 
PPB-14* 

TH-3 

TH-10 
TH-11 

TH-15 

TH-16 

TH-17 

RP-1 

RP-2 

1 MEASURING 
POINT ELEVATION 

1 (ft. MSL) 
637.67 

654.37 

1 654.34 

662.01 

661.76 
663.24 

663.14 

662.78 

661.57 

661.62 
663.04 

661.71 
664.30 

663.45 
660.64 

667.81 

658.17 

659.08 
663.62 

664.62 

663.93 

643.17 

643.05| 

DEPTH TO 

WATER 
(feet) 

33.02 

32.92 

42.13 

42.65 

39.75 

40.45 

48.47 

34.55 
35.37 

47.45 
48.05 

47.22 

18.73 

19.05 

GROUND-WATER 

ELEVATION 
(ft. MSL) 

621.35 

621.42 

619.88 
619.11 

623.03 

623.85 

619.34 

623.62 

623.71 
616.17 

616.57 

616.71 

624.44 

624.00 1 

NOTE: 

All MW-serles wells are measured from the fop of the PVC casing. 

All TH-series wells are measured from the top of steel casing. 

River pool measuring point RP-2 is located on the walkway t>elow the dry scmbbers and RP-1 is located on the 
walkway at the barge unloading dock. 

* - Designates a perched zone piezometer 

+ - Designates an alluvial aquifer piezometer 

NM = Not measured. 
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TABLE 2 

WATER-LEVEL ELEVATION DATA 

ORMET CORPORATION 

HANNIBAL, OHIO 

DATE: JULY 20, 2010 

WATER-LEVEL 
MEASURING POINT 

MW-1 
MW-2 

MW-3 
MW-4 

MW-5 

MW-7 

MW-8 

MW-9 

MW-10 

MW-11 

MW-12 

MW-13 

MW-14 

MW-15 

MW-16 
MW-17 

MW-18 

MW-19 

MW-20 

MW-21S 
MW-21d 

MW-22S 

MW-22d 

MW-23S 

MW-23d 

MW-24S 

MW-24d 

MW-25 
MW-26S 

MW-26d 
MW-27 

MW-28 
MW-29S 

MW-29d 

MW-30 

MW-31 
MW-32 

MW-34S 
MW-34d 

MW-35 

MW-36 

MW-37 

MW-38 

MW-39S 

MW-39d 

MW-40S 

1 MEASURING 
POINT Fl EVATION 

J_ (ft. MSL) 
1 667.80 

667.52 

645.17 
661.07 

668.16 

667.94 

667.71 

666.59 

667.16 
667.31 

635.82 
661.44 

653.59 

657.31 
662.72 

655.03 

660.91 

662.03 
632.79 

663.47 

663.60 

667.47 

667.21 

663.18 

663.41 

667.88 

667.75 
667.30 

665.54 

665.59 

667.31 
663.27 

653.40 

653.07 

667.58 

661.59 

656.121 
655.67 

654.67 

661.90 

655.14 

661.14 

666.64 

657.30 

657.18 

663.90| 

MW-40d 1 663.751 

1 DEPTH TO 

WATER 
1 (feet) 
1 45.02 

45.55 

21.83 
40.63 

47.36 

46.55 

48.47 

46.68 

47.76 
46.76 

12.97 

37.02 

29.53 

' 31.62 

38.91 
30.07 

35.40 

36.95 

8.52 
43.87 

43.46 

47.48 

47.24 

42.89 

43.20 

48.23 
48.14 

47.52 

47.55 
20.72 
29.80 

29.50 

42.80 

37.23 

31.48 

31.10 

29.62 

33.70 

30.98 

19.35 

19.50 

32.78 

32.71 

41,89 

41.80 1 

1 GROUND-WATER 

ELEVATION 
1 (ft. MSL) 
1 622.78 

621.97 
623.34 

620.44 

620.80 
621.39 

619.24 
619.91 

619.40 

620.55 

622.85 
624.42 

624.06 

625.69 

623.81 
624.96 

625.51 
625.08 
624.27 

619.60 

620.14 

619.99 

619.97 

620.29 

620.21 

619.65 

619.61 

619.78 

619.76 
642.55 

623.60 

623.57 

624.78 

624.36 
624.64 

624.57 

625.05 

628.20 

624.16 

641.79 

647.14 

624.52 

624.47 

622.01 

621.95 1 
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TABLE 2 (cont.) 

WATER-LEVEL ELEVATION DATA 

ORMET CORPORATION 

HANNIBAL, OHIO 

DATE: JULY 20, 2010 

WATER-LEVEL 
1 MEASURING POINT 

MW.41 

MW^2s 
MW-42d 

MW-44S 

MW-44d 

PPB-01* 

PPB-02S* 

PPB-02d+ 

PPB-04+ 

PPB-05* 

PPB-06+ 
PPB-07* 

PPB-09+ 
PPB-10* 
PPB-14* 

TH-3 

TH-10 
TH-11 

TH-15 

TH-16 

TH-17 

RP-1 

RP-2 1 

MEASURING 
POINT ELEVATION 

1 (ft. MSL) 
637.67 

654.37 

654.34 

662.01 
661.76 

663.24 

663.14 

662.78 

661.57 

661.62 
663.04 

661.71 

664.30 
663.45 

660.64 

667.81 
658.17 

659.08 

663.62 
664.62 

663.93 

643.17 

643.05] 

DEPTH TO 
WATER 

(feet) 

30.82 

30.78 

39.47 
40.03 

38.04 

39.07 

45.69 

32.59 
32.97 

43.88 

44.55 

43.72 

19.12 

18.90 

GROUND-WATER 

ELEVATION 
(ft. MSL) 

623.55 

623.56 
622.54 

621.73 

624.74 

625.23 

622.12 

625.58 
626.11 

619.74 
620.07 

620.21 

624.05 

624.15 1 

NOTE: 

All MW-series wells are measured from the top of the PVC casing. 

All TH-series wells are measured from the top of steel casing. 

River pool measuring point RP-2 is located on the walkway below the dry scmbbers and RP-1 is located on the 
walkway at the barge unloading dock. 

* - Designates a perched zone piezometer 

+ - Designates an alluvial aquifer piezometer. 

NM = Not measured. 
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TABLE 3 

WATER-LEVEL ELEVATION DATA 

ORMET CORPORATION 

HANNIBAL, OHIO 

DATE: NOVEMBER 17, 2010 

WATER-LEVEL 
1 MEASURING POINT 

MW-1 
MW-2 
MW-3 
MW-4 

MW-5 
MW-7 

MW-8 
MW-9 

MW-10 
MW-11 

MW-12 
MW-13 
MW-14 

MW-15 

MW-16 
MW-17 
MW-18 

MW-19 
MW-20 
MW-21S 

MW-21d 
MW-22S 

MW-22d 
MW-23S 

MW-23d 

MW-24S 
MW-24d 

MW-25 
MW-26S 

MW-26d 
MW-27 
MW-28 

MW-29S 

MW-29d 
MW-30 
MW-31 

MW-32 1 
MW-34S 
MW-34d 

MW-35 

MW-36 
MW-37 

MW-38 

MW-39S 
MW-39d 

MW-40S 

MW-40d 1 

1 MEASURING 
POINT Fl EVATION 

1 (ft. MSL) 
1 667.80 

667.52 
645.17 
661.07 

668.16 

667.94 
667.71 

666.59 

667.16 
667.31 

635.82 

661.44 
653.59 

657.31 
662.72 

655.03 
660.91 

662.03 

632.79 
663.47 

663.60 
667.47 
667.21 

663.18 
663.41 

667.88 
667.75 

667.30 
665.54 

665.59 
667.31 
663.27 

653.40 
653.07 
667.58 

661.59 
656.12 
655.67 

654.67 

661.90 
655.14 

661.14 
666.64 

657.30 

657.18 

663.90 

863.751 

1 DEPTH TO 
WATER 

1 (feet) 
1 45.77 

46.52 

22.46 
41.92 

48.61 
47.81 

49.89 
47.80 

49.09 

48.04 
13.89 

1 37.49 
30.43 

33.04 
39.90 
31.32 

36.58 
37.82 
9.17 

44.85 

44.46 

48.55 
48.31 

43.73 

44.08 
49.46 

49.35 
48.50 

48.62 
22.71 

30.80 
30.51 

43.40 
38.29 

32.92 

32.49 

30.73 

35.33 
32.70 

21.85 

20.80 
33.83 

33.73 
42.92 

42.82 1 

1 GROUND-WATER 

ELEVATION 
1 (ft- MSL) 
1 622.03 

621.00 
622.71 

619.15 
619.55 

620.13 
617.82 

618.79 
618.07 
619.27 

621.93 

623.95 
623.16 

624.27 
622.82 
623.71 

624.33 
624.21 

623.62 
618.62 
619.14 

618.92 

618.90 
619.45 
619.33 

618.42 

618.40 
618.80 

618.69 
640.56 
622.60 
622.56 

624.18 

623.30 
623.20 
623.18 

623.94 

626.57 
622.44 

639.29 

645.84 
623.47 

623.45 
620.98 

620.93 1 
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TABLES (cont.) 

WATER-LEVEL ELEVATION DATA 

ORMET CORPORATION 

HANNIBAL, OHIO 

DATE: NOVEMBER 17, 2010 

WATER-LEVEL 
1 MEASURING POINT 

MW-41 

MW-42S 
MW^2d 

MW-44S 
MW-44d 
PPB-01* 

PPB-02S* 

PPB-02d•^ 
PPB-04-1-

PPB-05* 
PPB-06-^ 

PPB-07* 
PPB-09-^ 

PPB-10* 
PPB-14* 

TH-3 

TH-10 
TH-11 

TH-15 
TH-16 
TH-17 

RP-1 

RP-2 1 

1 MEASURING 

POINT ELEVATION 
1 (ft. MSL) 

637.67 
654.37 

654.34 
662.01 

661.76 
663.24 

663.14 

662.78 
661.57 

661.62 
663.04 

661.71 

664.30 

663.45 
660.64 

667.81 
658.17 

659.08 
663.62 
664.62 

663.93 
643.17 

643.05 

DEPTH TO 

WATER 
(feet) 

31.80 
31.72 

40.51 
41.10 

39.05 

40.41 

46.80 
33.05 
34.25 

45.15 
45.60 

19.25 
19.00 

GROUND-WATER 

ELEVATION 
(ft. MSL) 

622.57 
622.62 

621.50 
620.66 

623.73 

623.89 

621.01 
625.12 

624.83 
618.47 
619.02 

623.92 
624.05 1 

NOTE: 

All MW-series wells are measured from the top of the PVC casing. 
All TH-series wells are measured from the top of steel casing. 
River pool measuring point RP-2 is located on the walkway below the dry scmbbers and RP-1 is located on the 

walkway at the barge unloading dock. 

* - Designates a perched zone piezometer 
+ - Designates an alluvial aquifer piezometer. 
NM = Not measured. 
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' X age I UL 35 * 

TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-1 
12/83 
2/84 
9/B4 
5/85 
6/88 
1/95 
5/97 
5/98 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 
5/07 
6/08 
5/09 
7/10 

pH (lab) 

6.4 
6.1 
6.1 
6.4 
6.2 
6.2 
5.9 

6.01 
5.95 
6.62 
6.32 
6.66 
6.66 
6.87 
6.61 
6,29 
6.0 

5.94 

pH (field) 

6,0 
6.1 
5,7 
6,0 
6.4 
4,7 
6,32 
5,65 
6,35 
6,76 
6,39 
8,46 
6.46 
6,75 
6.52 

6,16 
6,42 

Specific 
Cond, 
(tab) 

270 
270 
195 
200 
670 
370 
470 
480 
450 
470 
570 
690 
660 
800 
660 
590 
562 
603 

Specific 
Cond, 
(field) 

210 
215 
210 
210 
540 
550 
365 
505 
392 
343 
416 
701 
591 
650 
516 
360 
551 
506 

Cyanide 
Total 

0,018 
0.04 

<0,01 
0,13 
<0,01 
0,02 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<G,01 
<0,01 
0,09 

<0,0050 

Cyanide 
Free 

0,014 

<0,01 
0,13 

Cyanide 
Amenable 

<0,01 
<0,01 

0,087 
<0,0050 

Fluoride 

0,1 
0,1 
<0.2 
<0,2 
0,2 
0,1 
0,1 

0,20 
0,13 
0,67 
0,25 
2,1 

1,BJ 
<2,0B 

1,1 
0,5 

0,26 
0,116 

Arsenic 

0,0024 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
«:0,004 
<0,004 

<0,0050 
<;0,0005 

Beryllium 

•:0,0015 
<0,01 

<0.0005 
<0.0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0010 
<0,0005 

Iron 

0,04 
0,01 
0,02 
0,04 
6,21 
<0,04 

Manganese 

0,65 
0,54 
0,33 
0,15 
0,379 
0,39 
0,13 
0,10 

0,098 
0,0298 
0,048 
0,47 
0,40 
0,43 
0,66 
0,43 
0,47 
0,759 

Sodium 

14,2 
14.9 
13,8 
18,2 
20,3 
21 
19 
20 
19 

24,6 
24 
50 
47 
46 
49 
40 

51,2 
38,6 

Vanadium 

0,006 
<0,01 
<0,01 
<0,01 
<0.01 
<:0.01 
<0,01 
<0,01 
<0,G1 
<0,01 
<0,01 
<0,01 

<0,0050 
<0,0050 

PCE 

Note: All results In mg/L unless otherwise noted. J > One or more quality controf criteria not mat. Value considered evtln^ated. 

Hvdrosvstems Manaeement. Inc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-2 
12/83 
2/84 
9/84 
5/85 
10/85 
7/88 
2/90 
1/95 
5/97 
5/98 
9/98 
1/99 

1/99 (Dup,) 
5/99 
9/99 

9/99 (Dup,) 
1/00 
5/00 

5/00 (Dup,) 
10/00 
1/01 
5/01 

5/01 (Dup,) 
9/01 
1/02 
5/02 

5/02 (Dup,) 
9/02 
1/03 
5/03 

5/03 (Dup,) 
9/03 
1/04 
5/04 

5/04 (Dup,) 
9/04 
1/05 
5/05 

5/05 (Dup.) 
10/05 
1/06 
5/06 

pH (lab) 

10,3 
10,3 
10,5 
10,4 
10,5 
10.4 

10,34 
10,0 
10,1 
9,98 
9,98 
9,98 
9,98 
10,1 
9,88 
9,88 
9,88 
9,92 
9,97 
9,92 
9,91 
9,88 
9,87 
9,80 
9,90 
9,91 
9,90 
9,73 
9,99 
9,80 
9,76 
9,77 
9,67 
9,72 
9.72 
9,55 
9,74 
6.66 
9,61 
9,57 
9,63 
9,70 

pH (field) 

10,3 
103 
9,9 
10,4 

10,4 
10,2 
9,6 

10,07 
10,24 
9,96 
10.27 
10.27 
9.94 
10.60 
10.60 
9.65 
9.84 
9.84 
9.95 
11.34 
10,68 
10,66 
10,14 
10,10 
9,99 
9,99 
10,04 
9,97 
10.08 
10,08 
9,90 
9,97 
9,82 
9,82 
9.79 
9.74 
9.64 
9.64 
9.63 
7.62 
9.80 

Specific 
Cond. 
(lab) 

6,000 
7,752 
6,308 
13,200 
7,100 
6,200 
4,800 
2,400 
2,100 
1,900 
1,900 
2,000 
1,900 
1,900 
1,600 
1,900 
2,000 
2,000 
1,900 
1,600 
1,900 
1,900 
1,800 
1,600 
2,000 
1,700 
1,800 
1,740 
1,680 
1,700 
1,700 
1,700 
1,800 
1,500 
1,500 
1,600 
1,500 
1,500 
1,500 
1,500 
1,000 
1,700 

Specific 
Cond, 
(field) 

6,000 
2,750 
6,900 
5,800 

6,000 
3,900 

>2,000 
1,865 
1,880 
1,991 
2,000 
2,000 
1,940 
1,830 
1,830 
1,825 
1,863 
1,863 
1,518 
1,708 
1,621 
1,821 
1,635 
1,767 
1,458 
1,458 
1,637 
1,748 
1,246 
1,246 
1,428 
1,354 
1,148 
1,148 
1,099 
1,340 
1.387 
1,387 
1,414 
1,401 
1,390 

Cyanide 
Total 

58,0 
48,0 
40,8 
95 
140 
22 

36,2 
7,1 
17 
13 
21 
21 
22 
25 
22 
22 
23 
18 
18 
17 
18 
15 
15 
17 
18 
15 
15 

14,8 
14.6 
14.0 
14.0 
16 
14 
14 
12 
13 
10 
14 
15 
18 
12 
6.5 

Cyanide 
Free 

0.27 

0.095 
0.10 
12 

Cyanide 
Amenable 

12 
29.6 
<0.01 
<1.0 
<0.01 
0.30 
5.3 
<0.1 
3.5 
2.6 
2.5 
2.4 

<0.5 
11 

0.73 
3.4 
13 
15 
2.5 
2.7 
2.1 

<0.50 
1.5 
1.05 
5.1 
0.76 
0.93 
3.4 
1.2 
1.4 
4.6 
4.0 
7.1 
2.1 

<0.01 
0.43 
•:0.01 

Fluoride 

400 
420 
480 
400 
390 
330 
200 
93 
63 
68 
69 
85 
66 
67 
59 
80 
66 
66 
67 
61 
68 
67 
68 
63 
58 
63 
66 

55.4 
56.8 
74 
82 
76 
50 
47 
59 
54 
73 

44 J 
35 J 
43 
58J 
46J 

Arsenic 

0.394 

0.085 
0.092 
0.082 
0.086 
0.085 
0.087 
0.095 
0,077 
0,079 
0.086 
0.0809 
0.081 
0.077 
0.082 
0.087 
0.076 
0.089 
0.0858 
0.103 
0.107 
0.0980 
0.123 
0.088 
0.089 
0.089 
0.080 
0.071 
0.067 
0.069 
0.066 
0.066 
0.066 
0.067 
0.064 
0.066 

Beryllium 

<0.01 
<0.0015 

<0.01 
0.001 
0.001 

0.00089 
0.00064 
0,00064 
0,00088 
<0,0005 
<0,0005 
0,0006 

0,00075 
0,00076 
0,00051 
0,00073 
0,00078 
0,00071 
0.00088 

0.000866 
0.000873 
0.000980 
0.000717 
0.001140 
<0.OOOS 

0.000850 
<0.0005 
<0.0005 
0.00088 
0.0008 
0.00081 
0,0011 

0,00081 
0,00093 
0,00061 
0,00099 
0,00084 

Iron 

55,2 
58 

59,3 
54,0 
54,0 
34,2 
31,0 
8.6 

13 
13 

Manganese 

1.98 
2.46 
2.1 
1.74 
1.82 
1.00 

0.82 
1 

0,93 
0,90 
1,1 
1,0 

0,96 
0,85 
0,95 
0,99 
1,0 
1,1 
1,0 
1,1 

0,96 
0,89 
1,1 

0,998 
0,845 
0,870 
0,845 
0,978 
0,94 
0,95 
0,73 
0,89 
0,91 
0,85 
0,88 
1,1 

0,96 
0,98 
0,95 
1,1 
1,0 

Sodium 

1,950 
2,290 
2,460 
2150 
2,060 
1,450 
1,200 
520 
470 
450 
440 
440 
440 
400 
430 
460 
360 
430 
410 
270 
450 
360 
360 
400 
354 
347 
368 
298 
324 
310 
310 
330 
310 
490 
490 
350 
330 
360 
370 
370 
350 
370 

Vanadium 

0,251 

0,09 
0,08 
0.06 

0.051 
0.054 
0.053 
0,046 
0,032 
0,039 
0,041 
0,045 
0,045 
0,039 
0,045 
0,048 
0,045 
0,056 
0,0531 
0,0489 
0,0531 
0,0474 
0,0575 
0,057 
0,058 
0,048 
0,053 
0,056 
0,053 
0,049 
0,053 
0.05 

0.051 
0.046 
0.052 
0.05 

PCE 

0.011 

0.008 
0.0053 
<0.005 
<0.005 
<;0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0,005 
<0,005 
<0,005 
<0.005 
<0,005 
<0,005 
<0,005 

0,00684 
0,00644 

0.009 
0,0075 
0,012 
0,014 
0.017 
0.018 
0.02 
0.023 
0.024 
0.024 
0.026 
0.024 
0.024 

Note: All results In mg/L unle&s otherVAse noted. J •• One or more quality control criteria not met. Value conaidered estimated. 

Hvdrosvstems Manaeement. Inc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-2 (cont.) 
5/06 (Dup.) 

0/06 
2/07 
5/07 
9/07 
3/08 
6/08 

8/08 (Dup.) 
9/08 
1/09 
5/09 
9/09 
1/10 
7/10 

11/10 

pH (lab) 

9.69 
9.75 
9.54 
9.50 
9.49 
9.52 
9.48 
9.49 
9.43 
9.30 
9.20 
9.40 
9.50 
9.40 
9.13 

pH (field) 

9.80 
9.81 

9.55 
9.89 
9.33 

9.58 
9.55 
9.58 
9.79 
9.64 
9.74 
9.65 

Specific 
Cond. 
(lab) 

1,700 
1,700 
1,600 
1,300 
1,400 
1,400 
1,400 
1,400 
1,200 
1,270 
1,180 
1,310 
1,680 
1,230 
1,150 

Specific 
Cond. 
(field) 

1,390 
1,356 

1,183 
1,103 
842 
910 
910 

1,318 
1,283 
1,212 
1,243 
1,088 
1,142 
735 

Cyanide 
Total 

11 
19 
15 
11 
12 
9 

12(J) 
12 
7 

9.5 
8.8 
11.1 
7.2 
8.43 
7.31 

Cyanide 
Free 

0.048 

Cyanide 
Amenable 

<0.01 
5.70 
2.50 

<0.01 
0.56 
<0.01 
0.75 
0.93 

<0.01 
9.50 

<0.0050 
0,40 

<0,0050 
6,43 
4,25 

Fluoride 

52J 
48 
32 
47 
45 
42 
37 
41 
38 

33,5 
33,6 
43,7 
35,9 
36,3 
25,5 

Arsenic 

0,064 
0,061 
0,046 
0,050 
0,049 
0,046 
0,046 
0,045 
0,044 
0.043 
0.038 
0.045 
0.033 
0,177 
0.028 

Beryllium 

0.00083 
<0.00050 

<.0005 
0.00050 

<0.00050 
<0.0005 
0,00083 
0,00060 
<0,0005 
<0,0010 
<0,0010 
<0,0010 
<0,0010 
<0,0005 
<0,0005 

Iron Manganese 

1,0 
0,63 
0,49 
0,56 
0,59 
0,52 
0,52 
0.52 
0,51 
0,39 
0,53 
0,59 
036 

0,370 
0,268 

Sodium 

380 
350 
330 
330 
310 
310 
280 
290 
290 
174 
359 
332 
277 
192 
175 

Vanadium 

0.049 
0,032 
0,028 
0,032 
0,034 
0,03 
0,032 
0,031 
0,027 
0,022 
0,027 
0,028 
0,018 
0,02 

0,0122 

PCE 

0,024 
0,021 
0,037 
0,036 
0,054 
0,041 
0,062 
0,065 
0,042 
0,048 
0,056 
0,037 
0,042 
0,034 
0,037 

Note: All results In mg/L unless otherwise noted. J - One or more quality control crfteha not met. Value considered estimated. 

Hvdrosvstems Management. Tnc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-6 
12/83 
2/84 
9/84 
5/85 

10/85 
7/88 
1/95 
5/97 
5/98 

5/98 (Dup,) 
9/98 
1/99 
5/99 

5/99 (Dup.) 
9/99 
1/00 

1/00 (Dup.) 
5/00 

10/00 
10/00 (Dup.) 

1/01 
1/01 (Dup.) 

5/01 
9/01 

9/01 (Dup.) 
1/02 
5/02 
10/02 
1/03 
5/03 
9/03 

9/03 (Dup.) 
1/04 
5/04 
9/04 
1/05 
5/05 
10/05 
1/06 
5/06 
9/06 
2/07 
5/07 

6 /U / (Llup.) 
9 / 0 / 
3/U8 
(j/UB 

9/08 
1/09 
5/09 
9/09 
1/10 
7/10 
11/10 

pH (lab) 

9.7 
9,6 
9,8 
9,8 
9,8 
9,5 
8,6 
9,0 
8.83 
8.83 
8.92 
8.95 
8.97 
8.97 
8.78 
8.76 
8.77 
8.81 
8.71 
8.71 
8.85 
8.65 
8.51 
8.42 
8.46 
8.53 
7,80 
8.28 
7.81 
8.35 
7.76 
7.74 
7.94 
8.00 
7.88 
8.19 
7.87 
7.83 
8.10 
8.05 
7.97 
8.27 
8.00 

/.«/ 
B.U3 
a.UB 
B.OB 

8.11 
7.90 
7.90 
6.00 
8.20 
7.89 
7.71 

pH (field) 

9.5 
9.6 
9.3 
9.9 

9.6 
8.5 
9.2 

8.84 
8.84 
8.68 
8.93 
8.60 
8.60 
9.10 
8.30 
8.30 
8.59 
8.59 

9 
9.27 
9.27 
8.99 
6.69 
8,69 
8,75 
8,51 
8,59 
7,39 
8,55 
7,53 
7,53 
8,00 
8,03 
7,94 
8,13 
7,79 
7,79 
7,28 
8,04 
7,98 

7,92 
(.Vi 
B,bU 
/ ,9U 

8,17 
8,13 
8,22 
3,2S 
8,43 
8,36 
8,24 

Specific 
Cond, 
(lab) 

3,058 
3,636 
2,278 
4,800 
2,550 
2,000 
1,500 
1,500 
1,400 
1,400 
1,200 
1,100 
1,200 
1,200 
1,100 
1,200 
1,100 
1,100 
1,000 
1,000 
1,000 
1,000 
960 
708 
708 
908 
930 

1,090 
1,190 
1,100 
1,300 
1,300 
1,200 
1,200 
1,300 
1,200 
1,200 
1,400 
1,400 
1,400 
1,400 
1,400 
1,200 
1,2UU 
1,3UU 
1,3UU 
l.BUU 

1,100 
1,230 
1,170 
c ,340 
1,270 
1,130 
1,200 

Specific 
Cond, 
(field) 

2,825 
2,700 
3,100 
2,400 

2,050 
1,250 
1,318 
1,340 
1,340 
1,219 
1,175 
1,260 
1,260 
1,030 
1,040 
1,040 
1,020 
817 
817 
863 
863 
791 
970 
950 
793 
600 

1,013 
1,208 
797 

1,045 
1,045 
854 
907 
838 

1,093 
1,070 
1.211 
1,206 
1,150 
1,075 

857 
B b / 
BOB 
B I B 
/ 3 U 

1,178 
1,210 
1,220 
1 15** 
1,134 
834 
701 

Cyanide 
Total 

18,8 
14.5 
4.94 
25.0 
22.0 
5.5 
3.1 
3.5 
2.1 
1.3 
2.0 
1.8 
1.9 
2.2 
2.4 
2.0 
1.9 
2.3 
2.8 
2.5 
2.7 
2.8 
2.9 
3.6 
3.6 
3.1 
2.9 

4.13 
1.83 
3.8 
4,8 
4,8 
3,9 
3,6 
3,7 
3,6 
4,7 
8,4 
1,3 
5,2 
5,4 
6,2 
5,9 
B,2 
S,B 
4,S 

4,a(j) 
4,7 
4,3 
6,0 

1 A C 

3,5 
1,38 
2,86 

Cyanide 
Free 

0,064 

0,032 
0,037 

2,0 

Cyanide 
Amenable 

0,10 
<0.01 
<0.2S 
<0.01 
<0.01 
0.02 
0.14 
<0.01 

2.2 
0.10 
2.0 
1.9 
2.3 
2.6 
2.5 

0.13 
0.33 
2.9 
0.34 
0.22 
3.1 

<0.20 
0.68 
0.17 

0.093 
0.15 
0.34 
3.80 
0.59 
0.34 
0.67 
0.55 
0.51 
<0.01 
0.38 
1.60 
0.90 

<0.010 
<U.U1 
U. lb 
4.SU 
U.4U 

0.74 
4.30 

<0.0050 
0.51 

<0.0050 
1.38 
2.88 

Fluoride 

130 
120 
140 
91 
70 
90 
32 
18 
18 
18 
18 
17 
16 
18 
17 
15 
16 
16 
11 
11 
13 
14 
13 
11 
13 
13 
14 

15.3 
18.4 
25 
33 
37 
23 
25 
19 
16 

20 J 
17 
17J 
16J 
17 
21 
23 
Z i 
iV, 
•i.1 

i i 

24 
30.2 
26.2 
23.7 
25.4 
18.2 
23.7 

Arsenic 

0.076 
0.008 
a o i 5 
0.007 
0.007 
0.0089 
0.0086 
0.0094 
0.0097 
0.0074 
0.0063 
0.006 
0.0082 
0.006 
0.0061 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 

0,00445 
<0.004 
<0.004 
<0.004 
<0.004 
0.0073 
0.0065 
<0.004 
<0.004 
0.0046 
0.0046 
<0.004 
<0.004 
0.0048 
<0.004 
<0.004 
<.004 

<0.004 
<U.UU4 
U.UU4B 

•;u.uu4U 
U.UUS4 

<0.004 
<0.0050 
<0.0050 
0.0076 

<0.0050 
0.00281 
0.00257 

Beryllium 

<0.01 
<0.0015 

<0.01 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.005 

<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0006 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<.00O5 

<0.0005 
<u.uuuo 
<u.uuu& 
<u.ui;ub 
<u.uuus 
<0.0005 
<0.0010 
<0.0010 
<0.0010 
<0.0010 
<0.0005 
<0.0005 

iron 

17,5 
16,0 
19,4 
15,8 
13,0 
7,05 
1,3 

1,8 

Manganese 

1,61 
1,39 
1,7 
1,01 
0,93 

0,514 
0,27 
0,4 

0,17 
0,18 
0,16 
0,16 
0,27 
0,25 
0,23 
0.24 
0.23 
0.37 
0.35 
0.35 
0.72 
0,58 
0,66 
0,80 
0,80 
0,59 
0,67 
0,708 
0,303 
0,66 
0,61 
0,60 
0,41 
0,42 
0,52 
0,82 
0,57 
0,61 
0,80 
0.70 
0.44 
0.36 
0.40 
U.38 
U.4b 
u.aa 
U.4B 

0.44 
0.40 
0.52 
0.46 
0.44 
0.368 
0.264 

Sodium 

880 
1,030 
650 
710 
650 
449 
270 
310 
300 
300 
240 
240 
250 
240 
230 
180 
180 
110 
120 
110 
190 
210 
170 
160 
170 
162 
171 
165 
246 
160 
210 
210 
190 
310 
210 
220 
250 
250 
250 
250 
240 
230 
230 
:^3U 
24U 
2SU 
:^3U 

240 
153 
332 
307 
309 
218 
240 

Vanadium 

0.025 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<a.oi 
<0.01 
<0.01 
<0,01 
<0,01 
<0.01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
,0,010 
<;,01 

<0,010 
<U,U1 

<U,U1U 
<U,U1U 
<U,U1 

<0,01 
<0,0050 
<0,0050 
<0,0050 
<0,0050 
<0,0050 
<0,0050 

PCE 

0,012 

<0.005 
<0,005 
<0,005 
<0,005 
<0,005 
<0,005 
<0,005 
<0,005 
<0,005 
<0,005 
<0,005 
<0,005 
<0,005 
<0,005 
<0,005 
<0,005 
<0,005 
<0,005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
0.006 
0.0055 

<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<U.UUb 

<u.uusu 
<U.UU!) 
<U.UUtJ 

<0.005 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
0.00135 
0.00179 

Note: All results in mg/L unless othenvise noted. J a One or more quality control crtterla not met. Value considered estimated. 

Hvdrosvstems Manaeement. Inc. 



age: 

TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW.7 
12/83 
2/84 
9/84 

1 5/85 
6/88 
1/95 
5/97 

5/97 (Dup.) 
5/98 
5/99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 
5/07 
6/08 
5/09 
7/10 

pH (lab) 

6.8 
5.9 
5.8 
6.1 
5.7 
5.5 
5.6 
5.7 

5.71 
5.81 
5.74 
5.69 
5.73 
5.70 
6.12 
5.87 
5,99 
8,04 
6,1 
5,70 
5,96 

pH (field) 

6,2 
5,9 
5,7 
5,6 
5,8 
5,3 

6,04 

5,69 
6,00 
5,96 
5,27 
5,79 
5,85 
5.81 
5.64 
5.86 
5.68 
6.8 

6.01 
6.39 

Specific 
Cond. 
(lab) 

613 
581 
410 
720 
740 
850 
790 
800 
770 
780 
810 
770 
750 
810 
840 
770 
790 
660 
640 
728 
586 

Specific 
Cond. 
(field) 

700 
750 
680 
890 
760 

1,500 
670 
870 
900 
700 
777 
771 
515 
627 
631 
718 
672 
509 
403 
614 
489 

Cyanide 
Total 

0.019 
<0.01 
<0,01 
0,023 
0,02 

<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
0,098 
<0.01 
<0.01 
0.019 
<0.010 
0.011 

<0.0050 
0.00693 

Cyanide 
Free 

0.020 

<0.01 
0.021 

Cyanide 
Amenable 

0.01 
<0.01 

0.09 

0.019 

<0.01 
<0.0050 
0.00693 

Fluoride 

0,1 
0,1 

<0,2 
<0.2 
0.2 
0.2 

0.10 
0.20 
0.20 
0.16 
0.14 
0.13 
0.16 
<0,10 

2,7 
1.6J 

<2,0B 
0,1 

0,17 
0,10 
0.10 

Arsenic 

0,012 
0,040 
0,038 
0,038 
0,051 
0,042 
0,041 
0.033 
0.0343 
0.025 
0.041 
0.051 
0.044 
0.038 
0.031 
0.03 

0.0259 

Beryllium 

<0.0015 
<0.01 

<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0006 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0010 
<0.0005 

Iron 

1.01 
9.0 
11.6 
24,7 
17.6 
22 

18 

Manganese 

7.88 
4.72 
4.85 
3.70 
3.05 
2,3 
2,2 
2,2 
2,2 
2,0 
2,0 
2,0 

2.01 
2,3 
2,3 
2,4 
2,1 
2,4 
2,3 
2,2 
2.28 

Sodium 

49,0 
49,2 
58,0 
61,0 
64,2 
72 
89 
84 
78 
78 
93 
75 

75,9 
64 
120 
86 
79 
69 
63 

82,4 
63.1 

Vanadium 

0.0032 
<0,01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 

<0,010 
<0,01 

<0,0050 
<0,0050 

PCE 

Note: All results in mg/L unless otherwise noted. J a One or more quality control criteria not mat. Value considered estimated, 

NvHrosvsfpms Mimacrempnt Tnr 



TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

rage 0 Ui 35 

MW-8 
12/83 
2/84 
9/84 
5/85 
5/88 
6/88 
1/95 
5/97 
5/98 
5/99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 
5/07 
6/08 
5/09 
7/10 

pH (lab) 

9,5 
9,5 
9,5 
9,2 
8,8 
8,4 
7,8 
7,8 

7,81 
8,00 
7,91 
8,24 
7,61 
7,74 
7,79 
7,40 
7,80 
7,56 
7,53 
7,40 
7,42 

pH (field) 

9,2 
9,5 
9,0 
9,2 

8,3 
7,8 
8,02 
7,60 
8,10 
8.01 
7,48 
7,76 
7,90 
7,80 
7,28 
7,71 
7,51 

7,67 
7,87 

Specific 
Cond, 
(lab) 

820 
820 
661 
830 
550 
560 
610 
560 
490 
530 
600 
560 
530 
580 
670 
680 
1000 
890 
1000 
1100 
918 

Specific 
Cond, 
(field) 

700 
700 
800 
550 

550 
930 
442 
514 
455 
533 
482 
374 
440 
487 
607 
856 
622 
546 
1035 
668 

Cyanide 
Total 

0,32 
0,14 
0,35 
0,11 
0,04 
0.06 
0.09 
0.O40 
0.02 
0.028 
0.026 
0.024 
0.019 
0.023 
0.068 
0.034 
0.094 
0.59 
0.73 
0.83 

0.173 

Cyanide 
Free 

0.017 

0.013 
0.024 

Cyanide 
Amenable 

<0.01 
<0.01 
<0.01 

<aoi 
0.028 
0.026 
0.024 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
0.64 

<0.0050 
0.173 

Fluoride 

18 
18 
22 
7,9 

2.8 
3.1 
2.2 
2.3 
2.4 
2.2 
1.9 
1.9 
2.4 
3.2 

2.5 J 
<2.08 

3.1 
6.1 
7.0 

5.77 

Arsenic 

0.0018 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 

<0,0050 
0.000762 

Beryllium 

<0.0015 
<0,01 

<0,0005 
•=0,0005 
<0,0005 
<0,0005 
<0,0005 
«0,0005 
<0,0005 
•=0,0005 
^0,0005 
<0,0005 
<0,0005 
^0.0005 
<0,0010 
<0.0005 

Iron 

0,20 
0,23 
1,00 
0,21 
<0,01 
0,044 
<0,04 

0,054 

Manganese 

0,01 
0,04 
0,04 
0,01 
<0,01 
0,023 
0,08 
0,12 
0,14 
0,15 
0,24 
0,26 

0,268 
0,36 
0,46 
0,16 
0,57 
0,19 
0,19 
0,16 

0,151 

Sodium 

202 
199 
216 
151 
111 
67,8 
50 
44 
30 
34 
36 
34 

33,9 
42 
77 
61 
140 
120 
140 
198 
143 

Vanadium 

<0,0026 
<0,01 
<0,01 
<0.01 
<0,01 
<0,01 
<0,01 
<0.01 
<0,01 
<0,01 
<0,01 
<O01 
<0,01 
<0,01 

<0,0050 
<0.0050 

PCE 

<0,005 

Note: All results In mg/L unless otherwise noted. J - One or more quality control criteria not met. Value considered estimated. 

Hvdrosvstems Manaeement. Inc. 



TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

xdge 

MW-10 
12/83 
2/84 
9/84 
5/85 
6/88 
1/95 
5/97 
5/98 
5/99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 
5/07 
6/08 
5/09 
7/10 

pH (lab) 

7,7 
7,6 
7,6 
7,7 
7,3 
7,0 
7,2 

7,22 
7,40 
7,45 
8,19 
7,27 
7,17 
7,81 
7.27 
7.36 
7,17 
7,19 
7,00 
7,03 

pH (field) 

7.6 
7,5 
8,5 
7,0 
7,2 
6,8 
7,4 

7,23 
7,32 
7,51 
7,21 
7,13 
7,23 
7,25 
7,28 
7,21 
7,18 

7,29 
7,54 

Specific 
Cond, 
(lab) 

1,205 
820 
547 
800 
770 
800 
670 
970 
750 
850 
810 
990 
1200 
740 
520 
820 
750 
740 
721 
731 

Specific 
Cond. 
(field) 

1,280 
800 
675 
710 
750 
560 
510 

1,110 
545 
549 
502 
80S 
897 
542 
607 
669 
521 
400 
696 
514 

Cyanide 
Total 

1,38 
0,79 
0,22 
0.33 
<0.01 
0.02 
<0.01 
0.15 

<0.01 
<0.01 
0.013 
019 
0.13 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 

<0,0050 
<0,0050 

Cyanide 
Free 

0,083 

0,14 
0,080 

Cyanide 
Amenable 

<0,01 
0,02 

0,01 

0,013 
<0.01 
0,019 

<0,0050 
<0,0050 

Fluoride 

6,9 
5,5 
4,3 
2,9 
2.1 
0,5 

0,70 
0,60 
0,41 
0,48 
0,47 
0,77 
1,0 

0,46 
0,51 J 
<2,0B 

0.2 
0.4 

0.23 
0.205 

Arsenic 

0.0038 
<0.004 
<0.004 
<0.008 
<0.004 
<:0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 

<0.0050 
<0.0005 

Beryllium 

<0.0015 
<0.01 

<0.0005 
<0.0005 
<0,0005 
<0,0005 
<0.0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0.0005 
<0,0005 
<0,0010 
<0,0005 

Iron 

0,60 
0,30 
0,13 
0,07 

0,081 
<0.04 

0,079 

Manganese 

0.26 
0,26 
0,34 
0,05 

<0,001 
<0,01 
<0,01 
<0,01 
0,012 
<0.01 
<0.01 

0.0499 
<0.01 
0.011 
0.011 
<0.01 
<0.01 
<0.01 

<0.0050 
<0.0050 

Sodium 

195 
106 
88 
53 

28.7 
26 
25 
120 
30 
21 
27 
117 
120 
31 
24 
27 
20 
23 

19.7 
19,6 

Vanadium 

<0,0026 
<0.01 
<0,01 
<0.01 
<0,01 
<0,01 
<0,01 
•JO.OI 

<0,01 
<0,01 
<0,01 
<0.01 
<0,01 
<0.01 

•;0,0050 
<0,0050 

PCE 

Note; Ail results In mg/L unless otherwise noted. J « One or mora quality control crfteria not met. Value considered estimated. 

Hvdrosvstems Manaeement. Inc. 



TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

rage Sui 3: 

MW-11 
12/83 
2/84 
9/84 
5/85 
6/88 
1/95 
5/97 
5/98 

5/98 (Dup,) 
5/99 
5/00 
5/01 
S/02 
5/03 
5/04 
5/05 
5/06 
5/07 
6/08 
5/09 
7/10 

pH (lab) 

9,6 
9,6 
9,7 
9,4 
8,5 
7,6 
7,8 

7,84 
7,85 
8,07 
7,96 
7,84 
8,42 
7,87 
7,83 
7,79 
7,85 
7,8 
7,84 
7,6 

7,67 

pH (field) 

9,4 
9,5 
9,1 
9,5 
8,4 
7,9 

7,64 
7,57 
7,57 
8,39 
7,58 
7,26 
7,87 
7,99 
7,86 
7.64 
7,84 
7,8 

7,8 
8,12 

Specific 
Cond, 
(lab) 

980 
962 
658 
750 
570 
540 
530 
490 
500 
490 
580 
550 
510 
540 
530 
480 
820 
700 
900 
1130 
1180 

Specific 
Cond, 
(field) 

825 
775 
800 
650 
565 
680 
404 
507 
507 
425 
500 
458 
352 
405 
394 
439 
518 
527 
509 
1168 
845 

Cyanide 
Total 

0,52 
0,25 
0,20 
0,30 
0,12 
0,02 
0.09 
0,02 
0,02 

0,024 
0013 
<0,01 
0,017 
0,016 
<0,01 
<0,01 
0,013 
0,068 
0,19(J) 

0,74 
0,365 

Cyanide 
Free 

0,021 

0,015 
0,026 

Cyanide 
Amenable 

<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
0,011 
0,013 

0,017 
<0,01 
<0,01 

<0,01 
<0,010 
<0,01 

•:0,0050 
0,365 

Fluoride 

33 
27 
22 
13 
4,9 
2,3 
1,8 
1,7 
1.7 
1,7 
1,4 
1,6 
1,8 
2,1 
1,9 

1.7J 
<2,0B 

1,0 
1.1 

0.99 
2,68 

Arsenic 

0,0043 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0.004 
<0,004 
<0,004 
<0,004 
0,0042 
<0,0050 
0,00118 

Beryllium 

<0,0015 
<0,01 

<0,0005 
«;0,0005 
<0,0005 
<0,0005 
<0.0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0010 
<0,0005 

Iron 

0,48 
7,9 

4,90 
2,88 

0,071 
<0,04 

0,046 

Manganese 

0,06 
0,37 
0,21 
0,13 

0,227 
0,40 
0,42 
0,45 
0,43 
0,45 
0,54 
0,52 
0,468 
0,57 
0,53 
0,52 
0,59 
0,62 
0.63 
0,83 

0,592 

Sodium 

238 
232 
213 
181 
78,5 
30 
33 
31 
29 
28 
32 
35 
34 
37 
47 
36 
29 
69 
100 
238 
205 

Vanadium 

<0,0026 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

<0,0050 
<0.0050 

PCE 

<0,005 

Note: All results in mg/L unless othenvise noted. J - One or more quality control criteria not met. Value considered estimated. 

Hvdrosvstems Manaeement. Tnc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-12 
12/83 
2/64 
9/84 
5/85 

1 5/86 
6/86 
1/95 
5/97 
5/98 
9/98 
1/99 
5/99 
9/99 
1/00 
5/00 
10/00 
1/01 
5/01 
9/01 
1/02 
5/02 
9/02 
1/03 
5/03 
9/03 

9/03 (Dup,) 
1/04 

1/04 (Dup,) 
5/04 
9/04 

9/04 (Dup.) 
1/05 

1/05 (Dup.) 
5/05 
10/05 

10/05 (Dup.) 
1/06 

1/06 (Dup.) 
5/06 
9/06 

9/06 (Dup.) 
2/07 
5/07 
3/08 
6/08 
9/08 
1/09 
5/09 
7/09 

7/09 (Dup.) 
9/09 
1/10 
7/10 
11/10 

pH(lab) 

7.5 
7.5 
7.7 
7.7 
7.5 
7.2 
7.4 
7.5 

7.43 
7.57 
7.53 
7.42 
7.54 
7.44 
7.53 
7.64 
7.56 
7.48 
7.46 
7.43 
7.58 
7.48 
7.70 
7.55 
7.57 
7.60 
7.58 
7.58 
7.65 
7.52 
7.53 
7.67 
7.60 
7.71 
7.55 
7.59 
7.67 
7.65 
7.55 
7.61 
7.60 
7.68 
7.61 
7,52 
7,76 
7,63 
7,40 
7,40 

7,50 
7,50 
7.38 
7 '16 

pH (field) 

7.3 
7.2 
6.3 
7,4 

7,5 
7,6 
7,7 

7,43 
7,38 
7,04 
7,39 
7,25 
6.65 
7.57 
7,33 
7,69 
7,13 
7,96 
7,68 
7.6 

7.65 
7.48 
7.21 
7.44 
7,44 
7,66 
7,66 
7,55 
7,55 
7,55 
7.40 
7,40 
7.30 
7.49 
7.49 
7.14 
7.14 
7.57 
7.57 

7.50 
7.25 

7.67 
7.54 
7.61 
7.73 

7.66 
7.56 
7.89 
7.79 

Specific 
Cond. 
(lab) 

476 
478 
366 
540 
494 
510 
530 
540 
470 
470 
470 
630 
530 
570 
600 
530 
530 
530 
520 
560 
540 
572 
536 
560 
560 
560 
510 
510 
520 
540 
540 
520 
520 
520 
520 
540 
550 
550 
510 
610 
610 
620 
560 
540 
480 
470 
558 
579 

590 
539 
565 
F,!yn 

Specific 
Cond. 
(field) 

400 
385 
375 
390 

515 
350 
422 
550 
481 
440 
515 
565 
495 
558 
429 
484 
442 
460 
436 
322 
540 
564 
421 
477 
477 
400 
400 
596 
361 
361 
466 
466 
443 
491 
491 
480 
480 
473 
508 

413 
356 
369 
545 
567 
559 
541 

531 
485 
437 
372 

Cyanide 
Total 

0,074 
0,02 
<0,01 
0,024 
<0,01 

<aoi 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
0.026 
0.017 
<0.01 
<0.01 
<0.01 
<0,01 
<0,01 
<0.01 
<0,01 
<0,01 
<0.01 
<0,01 
<0,01 
<0,01 
<0,01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<aoi 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<.01 

<0.01 
<0.01 
<0.01 
<0,01 

<0,0050 
[7.1] 

<0,005 
<0,005 
<0,0050 
<0,0050 
0,0107 
0,0192 

Cyanide 
Free 

0.021 

<0,01 
0,022 

Cyanide 
Amenable 

<0,01 
<0,01 

0,026 
0,012 

<0,01 
<0,01 

[0,052) 
<0,005 
<0,005 
<0,0050 
<0,0050 
0,0107 
0,0192 

Fluoride 

2,1 
2,0 
2,2 
1,6 

1,3 
1.1 

0,90 
0,80 
0,92 
0,89 
0.73 
0,66 
0,74 
0,73 
0,83 
0,92 
0,82 
0,83 
1,1 
1,1 

0,629 
0,884 
0,76 

<3,2B 
<3,2B 
0,69 
0,60 
0,61 

<1,25B 
<1,25B 

0,51 
0,50 

0.87 J 
2,3 
1,4 

0,61J 
0,48J 
<2,0B 
0,57 
0,62 
0,63 
1,40 
0,74 
0,58 
0.60 
0,88 
0,57 

0,71 
0,62 

0,616 
0,616 

Arsenic 

<0,0015 
<0,004 
<0.004 
<0.008 
<0,004 
<0.004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
0,0042 
<0,004 
<0,004 
<0,004 
<0,004 
•:0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<,004 

<0,004 
<0,004 
<:0,004 
0,004 

<0,0050 
<0,0050 

0,0051 
<0,0050 
<0,0005 
<0,005 

Beryllium 

<0,0015 
<0,01 

<0,0005 
<0.0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0,0006 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
•5,0005 

<0,0005 
<0,0005 
0,0019 

<0,0005 
<0,0010 
<0,0010 

<0,0010 
<0,0010 
<0,0005 
<0,0005 

Iron 

<0,01 
0,02 

<0,01 
<0,01 
<0,01 
0.066 
<0.04 

0.043 

Manganese 

0.94 
0.71 
0.81 
1.00 
1.23 
1.09 
1.5 
1.7 
1.9 
1.6 
1.8 
2.5 
1.9 
1.8 
2.0 
1.6 
1.8 
1.6 
1.8 

1.75 
1.82 
1,72 
1.80 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.9 
1.9 
1.9 
2,0 
2,0 
1,9 
1,9 
1,8 
1,8 
1,9 
2,2 
2,2 
2,0 
2,1 
2,0 
2,0 
1,9 
2,2 
2,2 

2,1 
2,1 
2,24 
1,87 

1 

Sodium 

24,3 
23,8 
29,0 
27,7 
27 

24.4 
23 
19 
23 
20 
22 
29 
27 
22 
29 
22 
28 
23 
28 
27 

27,5 
27,1 
32,2 
31 
32 
33 
28 
28 
31 
30 
30 
29 
29 
32 
27 
27 
25 
25 
23 
26 
26 
25 
26 
29 
28 
27 

29,8 
27.5 

26,2 
27,1 
32 

34,6 

J 

Vanadium 

<0.0026 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0.01 
<0,01 
<0,01 
<0,01 
<0,01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<.01 
<0.01 
<0.01 
<0.01 
<0.01 

<0.0050 
<0.0050 

<0.0050 
<0.0050 
<0.0050 
<0.0050 

PCE 

<0.005 

Note: All results in mg/L unless othenvise noted. J ' One or more quality control criteria not met. Value consldersd estimated. 

Hvdrosvstems Manaeement. Inc. 
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TABLE 4 

SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 

ORMET CORPORATION 

HANNIBAL, OHIO 

M W - 1 4 
5/02 

5/03 

5/04 

5/05 

5/06 

5/07 

6/08 

5/09 
7/09 

7/09 (Dup.) 

7 /10 

pH (lab) 

7.64 
7.59 

7.67 

7.75 

7.80 
7.55 

7.60 

7.40 

7.60 

p H (field) 

7.61 
7.20 

7.84 

7.50 
7.70 

7.33 

7,59 
7,89 

8,07 

Specif ic 

C o n d , 

(lab) 

500 

530 

560 

520 

530 

520 

520 

581 

556 

Specif ic 

Cond , 

(field) 

309 

398 

633 

489 

503 

423 

365 

559 

544 

436 

Cyanide 

Total 

0,018 

0,014 

0,022 

0,025 

0,014 

0.031 

0,029 

6,6 
0,025 

0,026 

0,0157 

Cyanide 

Free 

Cyanide 

Amenab le 

<0,01 

<0,01 

•cO,01 

<0,01 

<0,01 

<:0,01 

<0,01 

0.087 
<0.005 

<0,005 

0,0157 

Fluor ide 

1,0 

2,1 
2,0 

2,5 

2,2J 

2,5 

2,5 

2.3 

3.73 

Arsen ic 

<0 ,004 

<0,004 

<0,004 
<0,004 

<0,004 

<0,004 

<0,004 
<0,0050 

<0,0005 

Beryl l ium 

<0 ,0005 
<0,0005 

<0,0005 

<0.0005 

<0,0005 

<0,0005 

<0,0005 

<0,0010 

<0,0005 

iron Manganese 

1.05 

1.2 

1.2 

1,2 

1.2 

1,1 

1,1 

1,2 

0,953 

Sodium 

29,5 

34 

51 
44 

38 

44 

39 

56,3 

49,7 

Vanadium 

«:0,01 

<0,01 

<0.01 

<0,01 

<0,01 

<0,01 

<:0.01 
<0,0050 

<0,0050 

PCE 

Note: All results In mg/L unless otherwise noted. J - One or more quality control orlteria not met. Value considered estimated. 

Hvdrosvstems Manaeement. Inc. 



TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

rage i f oi j5 

MW-15 
12/83 
2/84 
5/85 
5/86 
7/88 
1/95 
7/96 
5/97 

5/97 (Dup,) 
5/98 
5/99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 
5/07 

5/07 (Dup,) 
6/08 

6/08 (Dup,) 
5/09 
7/10 

7/10 Dup.) 

pH (lab) 

6.9 
6.9 
7.4 
7.1 

7.0/7.1 
7.0 
6.8 
7.4 
7.4 
6.99 
7,49 
7,53 
7,03 
7,29 
7.23 
7,53 
8,17 
8,22 
8.07 
8,04 
7.91 
7.93 
7.7 

7.97 
7.97 

pH (field) 

6.7 
6.7 
6,8 

7,1/7,1 
7,1 
7,07 
7,44 
,7,44 
6,78 
7,70 
7.56 
8.83 
7,21 
7,47 
7,54 
8,01 
8,34 
7.91 
7,91 

7,91 
8.24 
8,24 

Specific 
Cond, 
(lab) 

568 
550 
590 
550 

610/630 
720 
570 
800 
800 
610 
980 

1,200 
800 
590 
810 

1,300 
1,200 
1,300 
930 
930 
790 
790 
946 
1060 
1060 

Specific 
Cond, 
(field) 

435 
435 
445 

600/600 
420 
613 
731 
731 
625 
785 

1,169 
501 
333 
469 
982 

1,105 
1,100 
727 
727 

554 
918 
767 
767 

Cyanide 
Total 

0,44 
0,51 
0,44 
0,39 

0,43/0,32 
0,49 
1,0 
2,8 
3,3 

0,49 
8,5 
12 

0,49 
1.1 

0.80 
4.60 
8.2 
16.0 
6.7 
6.5 
7.2 
8.1 
5.8 
3.39 
2.54 

Cyanide 
Free 

0,018 

0,034 

<0,020 

Cyanide 
Amenable 

0,10/<0,01 
0,12 

0,20 
0.40 
0,02 

<0,01 
<0,01 
0,32 

<0,10 
0,11 

<0,01 
8,6 
5,9 
0,8 
0,8 

1.4(J) 
0.79(J) 
0.012 
2,14 
1,46 

Fluoride 

0,1 
0,1 
0.3 

0.2/0.2 
1.4 
2.1 
11 
8.9 

0,40 
15 
25 
2,0 
2,5 
1,6 
13 

49 J 
35J 
23 
23 
20 
20 

17,1 
22,2 
24,2 

Arsenic 

0,0045 
<0,004 
<0.004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
0,0222 
<0,004 
<0,004 
0,023 
0,020 
0,007 
0,009 
0,0048 
<0,004 

<0,0050 
0.1 

0.132 

Beryllium 

0.0025 
<0.01 

<0.0005 
<0.0005 
<0.0005 
<0,0005 
<0.0005 
<0,0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
0.0024 
0.0024 
<:0.0005 
•=0.0005 
<0.0005 
<0,0005 
<0,0010 
<0.0005 
<0.0005 

Iron 

0.14 
0.13 
0,18 
0,15 
10,8 
0,26 

10 

Manganese 

0,03 
<0,01 
<0,01 
<0,01 
0,117 
<0,01 
<0,01 
0,02 
0,05 

<0.01 
0,017 
0,17 

0,017 
0,0696 
<0.010 
0,024 
0,69 
0,75 
0,14 
0,14 
0,1 

0,096 
0.072 
0,182 
0,177 

Sodium 

28.8 
29,4 
32,5 
34 

34,4 
45 

140 
140 
40 
150 
120 
51 

56,8 
49 
360 
290 
260 
210 
210 
180 
170 
232 
155 
158 

Vanadium 

0,0059 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<:0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
0,074 
0,069 
0,014 
0,015 
<0,01 
<0,01 

<0,0050 
0,0143 
0,0141 

PCE 

<0,005 

Note: All results in mg/L unless otherwise noted. J = One or more quality control criteria not met. Value considered estimated. 

HvHro.^iv.stp.m.s Mf ln f laement Tnr. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-16 
12/83 
2/84 
9/84 
5/85 
10/85 
7/88 
1/95 
7/96 
5/97 
5/98 
9/98 
1/99 
5/99 
9/99 
1/00 

1/00 (Dup,) 
5/00 

5/00 (Dup,) 
10/00 

10/00 (Dup,) 
1/01 

1/01 (Dup,) 
5/01 

5/01 (Dup,) 
9/01 

9/01 (Dup,) 
1/02 

1/02 (Dup,) 
5/02 

5/02 (Dup.) 
9/02 

9/02 (Dup.) 
1/03 

1/03 (Dup.) 
5/03 

5/03 (Dup.) 
9/03 
1/04 
5/04 

5/04 (Dup.) 
9/04 
1/05 
5/05 

5/05 (Dup.) 
10/05 
1/06 
5/06 

5/06 (Dup.) 
9/06 

pH (lab) 

9.8 
9.7 
9.8 
9.4 
8.4 
9.4 
7.7 
7.3 
7.6 
7.72 
7.70 
7.70 
7.88 
7,62 
7,76 
7,77 
7,69 
7.72 
7.74 
7.77 
7.84 
7.85 
7.89 
7.90 
7,91 
7,90 
8,03 
8,05 
7.92 
8,06 
8.17 
8.16 
8.31 
8,28 
8,00 
8,05 
8,21 
7,89 
8,18 
8,15 
8.10 
8,46 
8,46 
8,61 
9,05 
9,17 
9,34 
9,35 
9,39 

pH (field) 

9,9 
9,7 
9,2 
9,0 

9.7 
9,0 
7,75 
7,6 
7,70 
7,50 
7.12 
7.90 
8,15 
6,95 
6,95 
7.53 
7,53 
7,67 
7,67 
7,42 
7.42 
8.04 
8.04 
7.86 
7.86 
8.11 
8.11 
7.92 
7.92 
8.33 
8.33 
7.78 
7,78 
8.17 
8.17 
8.17 
8.07 
8.22 
8.22 
8.15 
8.38 
8.57 
8.57 
9.18 
7.51 
9.45 
9.45 
9.44 

Specific 
Cond. 
(lab) 

2,092 
2,049 
1,390 
2,300 
1,540 
1,400 
850 
990 
980 
750 
860 
740 
750 
730 
950 
940 

1,100 
1,000 
1,000 
1,000 
1,200 
1,200 
1,100 
1,100 
1,300 
1,200 
1,300 
1,300 
1,300 
1,300 
1,280 
1,260 
1,310 
1,290 
1,300 
1,300 
1,200 
1,300 
1,300 
1,300 
1,400 
1,200 
1,200 
1,200 
1,200 
1,100 
1,200 
1,200 
1,200 

Specific 
Cond, 
(field) 

1,800 
1,550 

10,500 
1,400 

1,410 
930 
M l 
801 
760 
790 
665 
600 
745 
810 
810 
945 
945 
774 
774 
939 
939 
920 
920 
754 
754 
913 
913 
695 
695 
1176 
1176 
1,299 
1,299 
933 
933 

1,036 
883 

1,410 
1,410 
914 

1,048 
998 
998 

1,095 
972 
963 
963 
1002 

Cyanide 
Total 

7,35 
5.5 

2.11 
10,0 
3,9 
4.6 
1,4 
1,6 
1,3 
2,0 
1.4 
1,4 
2,8 
2,9 
5,5 
5,8 
12 
12 
16 
15 
16 
17 
12 
11 
9,7 
9,0 
9,5 
10 
7,9 
7,4 
9,75 
10,9 
7,03 
6,48 
5,5 
5,9 
3,9 
6,0 
5,3 
5,9 
12 
5,2 
6,7 
7,3 
12 
2,8 
4,9 
5,9 
6,6 

Cyanide 
Free 

0,034 

<0,01 
0,11 
0,0 

<0,020 

Cyanide 
Amenable 

<0,01 
0,13 

0,3 
0,40 
1,4 

<0,04 
0,16 
0,88 
5,5 
5,8 
12 
12 

<0.01 
<0.01 

3.2 
2.5 
12 
11 

0.85 
0.65 
<0.5 
0.58 
<0.20 
<0.20 
0.56 
1.56 
0.77 
1.20 

<0.01 
<0.01 
0.062 

1.5 
0.35 
0.35 

1 3.1 
0.67 
0,14 
0.14 
0.88 

<0.01 
<0.01 
<0.01 

2.4 

Fluoride 

110 
98 
80 
72 
30 
61 
7.9 
7.9 
11 
11 
9.5 
9.8 
9.0 
8.2 
7.6 
7.8 
7.9 
8,1 
13 
13 
24 
24 
39 
40 
43 
43 
57 
59 
57 
59 

50,1 
49 

27,5 
54 
58 
52 
74 
52 
71 
71 
56 
65 

64 J 
55 J 
29 
62J 
49J 
44J 
41 

Arsenic 

0,063 
<0,004 
<0,004 
<0,004 
<0.004 
<0.004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0.004 
<0.004 
<0.004 
<0.004 
•:0.004 
<0.004 
0.019 

0.0102 
0.00816 
0.0332 
0.0269 
0.0263 
0.0222 
0.0449 
0.0381 
0.012 

0.0099 
0,011 

<0.004 
0,0071 
0,016 
0,0053 
0,0085 
0,023 
0,025 
0,057 
0,067 
0,082 
0,078 
0,058 

Beryllium 

<0,01 
<0,0015 

<0,01 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,005 
«:0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
>:0,0005 
<0,0005 
<0,0005 
0,00058 
0,00096 
0,00211 
0,00171 
0,0015 
0,0016 
0,00155 
0,00198 
0,00136 
0,00175 
0,0012 

0,00093 
<0,0005 
<0,0005 
0,0014 
0,0014 
0,0011 

0,00089 
0,0018 
0,0018 
0,0029 

0,0021J 
0,0019 
0.0019 
<0.0005 

Iron 

12.4 
13.9 
9,5 
10,3 
2,10 
6,57 
0,52 

4,3 
4,4 

Manganese 

091 
1,41 
0.5 
1,09 
0,41 
0,22 
1,1 
1 

0,43 
1,2 
1,3 
1,5 
1,5 
1,7 
2,2 
2,2 
2,3 
2,4 
1.6 
1,7 
1,6 
1,6 
1,2 
1,2 

0.89 
1.1 

1,46 
1,33 
1,12 
1,10 
1,12 
1.4 

0.792 
1,0 
1,1 
1,0 

0,61 
0,83 
1,1 
1,1 
1,2 

0,86 
1,7 
1,7 
2,7 
2,1 
1,4 
1,5 

0,48 

Sodium 

530 
570 
475 
443 
186 
300 
81 

130 
80 
75 
85 
82 
78 
68 
70 
91 
91 
130 
130 
250 
250 
200 
210 
270 
260 
237 
211 
254 
242 
208 
211 
235 
242 
220 
220 
240 
220 
390 
390 
270 
250 
260 
280 
280 
220 
250 
250 
240 

Vanadium 

0,018 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0.01 
<0,01 
<0,01 
<:0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
0,013 
0,021 
0,055 
0,0422 
0,0469 
0,0500 
0,0426 
0,0535 
0,0308 
0,0441 
0,052 
0,044 
0,023 
0.017 
0,037 
0,04 
0,027 
0,021 
0,061 
0,064 
0,12 
0,10 
0.12 
0.12 

0.051 

PCE 

0.006 

Note: All results In mg/L unless otherwise noted. J •• One or more quality control crtterla not met. Value considered estimated. 

Hvdrosvstems Manaeement. Inc. 
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TABLE 4 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-18 (cont.) 
2/07 
5/07 
9/07 
3/08 
6/08 
9/08 
1/09 
5/09 

5/09 (Dup.) 
9/09 
1/10 

1/10 (Dup.) 
7/10 
11/10 

pH (lab) 

9.3 
9.19 
0.24 
9.05 
9,14 
9,14 
8,8 
9,0 
9.0 
9,0 
9,1 
9,1 

9,07 
9,13 

pH (field) 

9.22 
9,62 
8,97 

9,22 
9,07 
9,28 
9,28 
9,35 
9,24 

9,39 
9,48 

Specific 
Cond, 
(lab) 

1,300 
1,100 
1,100 
1,100 
1,000 
880 
921 

1,040 
1,040 
1,040 
883 
972 
971 

1,020 

Specific 
Cond, 
(field) 

854 
816 
633 
613 
991 
908 
986 
966 
899 
836 

733 
680 

Cyanide 
Total 

7,4 
59 
8.4 
3.4 
3.3 
3.5 
3.7 

<0.0050 
1.2 
5.0 
3.2 
3.4 
1.87 
4.61 

Cyanide 
Free 

Cyanide 
Amenable 

<.01 
<0.01 
0.83 

0.098 
0.13 
<0,01 

3,7 
<0,0050 
0,077 
0,38 

<0,0050 
<0,0050 

1.87 
3,03 

Fluoride 

38 
59 
52 
39 
33 
26 
107 
35,8 
35,7 
31,9 
32,1 
33,6 
37,6 
30.7 

Arsenic 

0.045 
0.042 
0.047 
0,037 
0,039 
0,033 
0,02 
0,045 
0,048 
0,028 
0,023 
0,025 
0,127 
0,0236 

Beryllium 

<.0005 
0.00083 
0.00078 
0.00056 
0.00071 
<0.0005 
<0.0010 
<aooio 
<0.0010 
<0.0010 
<0.0010 
<0.0005 
<0.0005 
<0,0005 

Iron Manganese 

0,62 
1 

1,3 
1 

0,89 
0,79 
0.54 
0.85 
0,85 
0,67 
0.69 
0.65 

0.578 
0.458 

Sodium 

240 
240 
240 
220 
200 
210 
118 
266 
268 
232 
219 
219 
155 
149 

Vanadium 

0.045 
0.056 
0.058 
0.046 
0.041 
0.038 
0,02 
0.049 
0.049 
0.028 
0.025 
0.026 
0.0293 
0.0193 

PCE 

Note: All results In mg/L unless otherwise noted. J > One or more quelity control criteria not met. Value considered estimated. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-17 
12/83 
2/84 
9/84 
5/85 
10/85 
6/88 
2/90 
1/95 
5/97 
5/98 
5/99 

5/99 (Dup.) 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 

5/06 (Dup.) 
5/07 
6/08 
5/09 

5/09 (Dup.) 
7/10 

7/10 (Dup.) 

pH (lab) 

7.9 
7.6 
8.0 
7.9 
7.9 
7.7 
7.7 
7.5 
7.5 
7.8 

7.50 
7.37 
7.57 
7.87 
7.84 
7.65 
7.71 
7.66 
7.73 
7.85 
7.58 
7.72 
7.5 
7.4 
7.89 
7.89 

pH (field) 

7.6 
7.4 
8.7 
7.9 

7.5 
7.55 
7.7 

7.67 
7.40 
7.40 
7.40 
7.61 
7.36 
7.62 
7.80 
7.83 
7.55 
7.76 
7.76 
7.56 

7.71 

8.10 
8.10 

Specific 
Cond. 
(lab) 

613 
581 
485 
610 
564 
590 
680 
710 
870 
570 
550 
550 
610 
570 
550 
580 
670 
910 
910 
910 
740 
770 
712 
650 
849 
850 

Specific 
Cond. 
(field) 

475 
470 
550 
470 

475 
640 
420 
488 
580 
470 
470 
523 
460 
328 
435 
511 
819 
759 
759 
544 
505 
679 

626 
626 

Cyanide 
Total 

0.99 
1.03 
0.17 
0,76 
0,56 
1,3 

0,582 
0,64 
0,54 
0,72 
0,46 
0,49 
0,53 
0,50 
0,35 
0,41 
0.41 
6.2 
4.2 
3.5 
2.2 
2.9 
2.0 
2.0 

2.69 
3,01 

Cyanide 
Free 

0,021 

<0,01 
0,045 
0,43 

Cyanide 
Amenable 

0,46 
<0,005 
<0,01 
<0,01 
0,09 
0,46 
0,49 
0,31 
0,50 
0,35 

0.096 
<0.01 

3.1 
2.1 
0.64 

<0.01 
0,32 
0,19 
0,19 
1,89 
2,40 

Fluoride 

5,6 
4,4 
9,1 
4,1 
4,2 
5,2 
4,1 
3,9 
3,1 
3,4 
3,2 
3,2 
2,9 
3,0 
5,4 
9,8 
23 

17J 
13J 
22J 
11 
17 
6,4 
6,2 
18,4 
16,2 

Arsenic 

0,0054 

<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
•<:0,004 
<0,004 
«:0,004 
<0,004 
0,0044 
0,0044 
<0,004 
<0,004 
<0,004 
<0,004 
<0,0050 
<0,0050 

0,101 
0,0975 

Beryllium 

<0,01 
<0,0015 

<0,01 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0.0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0.0005 
<0.0010 
<0.0010 
<0.0005 
<0.0005 

Iron 

0.44 
0.39 
0.28 
0.28 
6.80 
0.973 

18 
0.26 

0.34 

Manganese 

1.38 
1.77 
1,27 
1,80 
1,93 
1,72 

1,9 
1,9 
1.8 
1,8 
1,8 
1,8 
1,7 

1,42 
1,6 
1,1 
1,1 
1,4 
1,4 
1,6 
1,4 
1,6 
1,6 

0.752 
0.85 

Sodium 

78 
52 
99 

45,3 
43,4 
39,7 
40 
36 
30 
34 
31 
30 
24 
28 

40,3 
44 
130 
170 
130 
130 
87 
120 
93,2 
92,9 
107 
117 

Vanadium 

<0,0026 

<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0.01 
<0.01 
<0.01 
<;0.01 
<0.01 
<:0.01 
<0.01 

<0.0050 
<0.0050 
0.00796 
0.00899 

PCE 

<0.005 

Note: All results In mg/L unless otherwise noted. J > One or more quality control criteria not met. Value considered estimated. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-18 
12/83 
2/84 
9/84 
5/85 
10/85 
7/68 
2/90 
1/95 
7/96 
5/97 
5/98 
9/98 
1/99 
5/99 
9/99 
1/00 
5/00 

5/00 (Dup.) 
10/00 
1/01 
5/01 

5/01 (Dup.) 
9/01 
1/02 
5/02 

5/02 (Dup.) 
9/02 
1/03 
5/03 

5/03 (Dup.) 
9/03 
1/04 
5/04 

5/04 (Dup.) 
9/04 
1/05 
5/05 

5/05 (Dup.) 
10/05 
1/06 
5/06 
9/06 
2/07 
5/07 
9/07 
3/08 
6/08 
9/08 
1/09 
5/09 
7/09 
9/09 
1/10 
7.'10 

7/10 (Dup.) 
11/10 

pH (lab) 

9.9 
9.8 
10.1 
9.8 
9.9 
10.0 
10.0 
9.6 
9.1 
9.7 
9.76 
9.70 
9.67 
9.72 
9.62 
9.56 
9,59 
9,60 
9,54 
9,62 
9.52 
9.52 
9.61 
9.44 
9.48 
9.49 
9.49 
9,48 
9,34 
9,39 
9,42 
9.33 
9.51 
9.49 
9.30 
9.40 
9.44 
9.49 
9.35 
9.55 
9.77 
9.61 
9.47 
9.39 
9.53 
9.42 
9.43 
9.40 
9.30 
9.50 

9.60 
9.60 
967 
9.67 
9.58 

pH (field) 

10.0 
9.8 
9.5 
9.9 

10,1 
10,1 
11,1 
8,67 
9,58 
10,08 
9,88 
10,04 
9,80 

10.26 
9,15 
9,73 
9,73 
9,67 
10,82 
10,36 
10,36 
9,75 
9,65 
9,55 
9,55 
9,77 
9.57 
9.58 
9.58 
9.61 
9.62 
9.66 
9.66 
9.48 
9.45 
9.45 
9.45 
9.47 
7.60 
10.07 
9.79 

9.45 
9.83 
9.35 

9.48 
9.47 
9.76 
9.94 
9.90 
9.74 
9.94 
9.94 
9.93 

Specific 
Cond. 
(lab) 

10,526 
9,615 
9,111 

6,300 
9,700 
8,000 
5,900 
4,300 
4,000 
4200 
3,600 
3,600 
3,000 
3,000 
3,000 
2,800 
2,800 
2,400 
2,500 
2,100 
2,000 
2,100 
2,400 
2,300 
2,300 
1,720 
2,010 
1,400 
1,400 
1,800 
2,400 
2,300 
2,200 
1,800 
3,000 
1,700 
1,600 
2,300 
2,900 
3,400 
1,900 
2,000 
1,700 
1,300 
1,700 
1,500 
1,100 
1,710 
3,580 

1,480 
1,460 
1,480 
1,600 
1,320 

Specific 
Cond. 
(field) 

8,750 
7,500 
10,000 
7,000 

10,000 
11,400 
>2,000 
4,200 
4,110 
4,300 
3,590 
3,450 
3,000 
2,870 
2,700 
2,270 
2,270 
1,948 
1,980 
1,780 
1,780 
1,668 
1,680 
1,693 
1,693 
1,599 
2,160 
1,257 
1,257 
1,424 
1,237 
1,546 
1,546 
1,145 
2,920 
1,056 
1,056 
1,937 
2,990 
2,830 
1,720 

1,471 
1,087 
981 

1,118 
1,260 
1,704 
2,580 
1,750 
1,439 
1,451 
1,307 
1,307 
1,099 

Cyanide 
Total 

110,0 
52,0 
194 
35,2 
120 
29 

67,0 
15 
7,2 
8,7 
9.8 
5.9 
79 
95 
90 
27 
84 
64 
29 
53 
15 
49 
91 
36 
110 
72 
74 

62.1 
15 
20 
4 
17 
1.8 
2 

35 
61 
13 
8.2 
6.6 
4.6 
7.7 

36.0 
2.2 
3.0 
9,0 
12,0 
3,9 
5,4 

36,7 
[0,88] 
7,40 
26,5 
18,9 
4,35 
3,96 
8.20 

Cyanide 
Free 

0.45 

0.19 
0.091 

12 

<0.020 

Cyanide 
Amenable 

25 
10.5 
6.6 

<0.50 
0.40 
<0.01 
3.0 
81 
14 
19 
75 
50 

<0.01 
9.2 

<0.50 
49 
11 

<0.01 
40 
8.3 

<0.01 
<2.5 
3.0 

<0.01 
<0.01 

5.5 
0.33 
<0.01 

22 
4.7 

0.34 
0.14 
0.24 
<0.01 
<0.01 

36 
<.01 

<0.01 
<0.010 
<0.01 
<0.01 
<0.01 
36.6 
0.033 

<0.005 
10.7 

<0.005 
4.35 
3.96 
<0.25 

Fluoride 

460 
350 
690 
410 
350 
820 
710 
290 
180 
200 
260 
210 
210 
370 
170 
180 
160 
160 
130 
170 
100 
110 
180 
150 
150 
150 
108 
163 
88 
83 
97 
77 

150 
140 
42 
130 
97 J 
94 J 
52 

21OJ 
380J 
100 
84 
140 
75 
92 
88 
59 
117 
206 

98.6 
83.7 
110 
125 
76 

Arsenic 

0,159 

0,062 
0,065 
0,078 
0.094 
0.085 
0.088 
0.088 
0.074 
0.078 
0.075 
0.073 
0.074 
0.067 
0.085 
0.079 
0.12 
0.15 

0.0716 
0.0703 
0.0906 
0.0932 
0.061 
0.066 
0.12 

0.061 
0.081 
0.079 
0.17 

0.056 
0.07 
0.073 
0.05 
0.049 
0.13 
0.11 
0.058 
0.065 
0.067 
0.069 
0.066 
0.049 
0.05 
0.06 

0.065 
0.05 

0.187 
U.16B 
0.0451 

Beryllium 

<0.01 
0.0071 

<0.01 
0.0006 
0.0009 
0.0014 

0.00084 
0.00063 
0.0014 
<0.0005 
0.00059 
0.00089 
0.00062 
0.0024 
0.0008 
0.0014 
0.0037 
0.00099 
0.0125 

0.00105 
0.00104 
0.00141 
0.00133 
<0.0005 
0.00068 
0.0044 
0.00066 
0.00095 
0,00092 

0,012 
0,0014 
0,0014 
0,0012 
0,0015 
0,0022J 
0,0013 
0.0026 
0.0012 
0.00091 
0.00067 
<0.0005 
0.00088 
<0.0005 
0.0014 
0.0014 

<0,0010 
<0,0010 
<0,0005 
<0,0u05 
<0,0005 

Iron 

58,7 
61 
103 
64,2 
71,4 
144 
110 
56 
56 

25 
20 

Manganese 

0,26 
0,50 
0,3 

0,35 
1,06 
1.75 

0.22 
019 
0.29 
0.49 
0.29 
0.29 
0.92 
0.24 
0.26 
0.56 
0.33 
2.1 
0.3 
0.97 
3.1 
0.3 
16.8 

0.432 
0,401 
0,927 
0.285 
0.20 
0.30 
5.60 
0.43 
0.35 
0.35 
13 

0.55 
0.78 
0.75 
0.68 
0.78 
0.54 
1,80 
1,20 
0.43 
0.32 
0.24 
0.40 
0.18 
0.78 
0.56 

0.13 
0.51 

0.122 
0.112 
0.133 

Sodium 

3,150 
2,750 
4,130 
2,540 
1,940 
2,640 
3,500 
1,500 
1,500 
1,100 
1100 
800 
630 
650 
700 
680 
620 
620 
400 
580 
380 
380 
520 
436 
517 
510 
303 
452 
240 
230 
380 
290 
680 
680 
380 
570 
430 
440 
510 
650 
700 
380 
300 
350 
300 
370 
310 
270 
242 
805 

384 
434 
272 
i c n 

211 

Vanadium 

0,191 

0,02 
0,01 
0.02 
0.05 
0.022 
0.028 
0.045 
0.011 
0.017 
0.035 
0.023 
0,08 

0,019 
0.042 
0.140 
0.024 
0.360 
0.0269 
0.0248 
0.0525 
0.0220 
0.021 
0.034 
0.17 
0.028 
0.037 
0,035 
0,43 

0,021 
0,049 
0,037 
0,033 
0,034 
0,043 
0,099 
0,056 
0,039 
0,037 
0,021 
0,038 
0,017 
0.034 
0.021 

0.016 
0.026 
0.014 
0 013 
0.007 

PCE 

0.022 

0.006 

0.024 
0.014 

0.0219 
0.017 
0.016 
0,020 
0,019 
0016 
0,012 
0,043 
0,040 
0,046 
0,027 
0,024 
0,020 
0,052 

0,0172 
0.058 
0,027 
0,047 
0,018 
0,012 
0,012 
0,014 
0,0097 
0,0071 
0,0057 
0,0056 
0,0071 
0,0088 
0,0078 
<0,005 
<,005 
<0,005 

<0,0050 
<0,005 
<0,005 
<0,005 

<0,0050 
<0,0050 

<0,0050 
<0,0050 
0,00167 
Q.0Q167 
0,00146 

Note: All results in mg/L unless otherwise noted. J * One or more quality control criteria not met. Value considered estimated. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-19 
12/83 
2/84 
9/84 
5/85 
7/88 
2/90 
1/95 
5/97 
5/98 
5/99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 
5/07 
6/08 

8/06 (Dup.) 
5/09 
7/10 

pH (lab) 

7,2 
7,1 
7,2 
7,8 
7,3 
7,3 
7,3 
7,4 
7,23 
7,47 
7,33 
7,18 
7,39 
7,53 
7,87 
7,27 
7,48 
7,33 
7,27 
7,28 
7,1 

7,39 

pH (field) 

7,1 
6,8 
6,3 
7,0 
7,3 

7,27 
7,2 
7,5 

6,95 
7,40 
7,20 
6,96 
7,38 
7,38 
7,59 
7,10 
7,46 
7,03 

7,32 
7,57 

Specific 
Cond, 
(lab) 

581 
575 
451 
840 
630 
520 
630 
520 
560 
570 
580 
580 
530 
550 
460 
780 
590 
810 
680 
660 
695 
827 

Specific 
Cond, 
(field) 

435 
405 
460 
460 
600 
560 
410 
431 
575 
460 
538 
494 
324 
420 
342 
700 
541 
583 
432 
432 
602 
605 

Cyanide 
Total 

0,068 
0,04 
0,01 
0,019 
<0,01 
0,2 

<0,01 
<0,01 
<0,01 
<0,01 
<0.01 

<aoi 
<0.01 
<0,01 
<0,01 
0,012 
<0,01 
<0,01 
<0,01 
<0,01 

<0.0050 
<0.0050 

Cyanide 
Free 

0.013 

<0.01 
0.014 

Cyanide 
Amenable 

<0.01 
<0.005 
<0.01 
<0.01 

<0.01 

<0.0050 
<0.0050 

Fluoride 

0.3 
0.5 
0.4 
0.5 
0.5 
0.7 
1.0 
2.0 
1.4 
1.3 
1.2 
1.1 
1.2 
2.2 
3.6 

2.8 J 
3.5J 
1.1 
1.1 
1.1 
1.4 

0.671 

Arsenic 

0.0067 

<0.004 
<0.004 
<0.008 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
0.0042 
<0.004 
<0.004 
<0.0050 
<0.0050 

Beryllium 

<0,0015 

<0,01 
<0,0005 
<0.0005 
<0,0005 
<0,0005 
<0,0005 
<;0,0005 
<0.0005 
<0,0005 
<0,0005 
<0,0005 
<0.0005 
<0.0005 
<0,0005 
<0.0010 
<0.0005 

iron 

<0.01 
0.05 
0.02 
0.12 
17.6 

0.09 

0.13 

Manganese 

0.54 
0,26 
0,04 
0,02 
0,23 

<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 

<0,005 
<;0,01 
<0,01 
<0,01 
0,014 
<0,01 
<0,01 
<0,01 

<0,0050 
<0,0050 

Sodium 

22,9 
20,2 
23,5 
23,6 
32,2 
21,0 
24 
18 
23 
22 
16 
20 

23,4 
20 
16 
38 
15 
49 
28 
30 

13.4 
46.5 

Vanadium 

0.015 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

<0.0050 
<0.0050 

PCE 

<0.005 

Note: All results In mg/L unless otherwise noted. J - One or more quelity control criteria not met Value considered estimated. 

Hvdrosvstems Management. Tnc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-28 
5/86 
6/68 
1/95 
7/96 
5/97 
5/98 
9/98 

9/98 (Dup.) 
1/99 
5/99 
9/99 
1/00 
5/00 
10/00 
1/01 
5/01 
9/01 
1/02 
5/02 
9/02 
1/03 
5/03 
9/03 
1/04 
5/04 
9/04 
1/05 
5/05 
10/05 
1/08 
5/06 
9/06 
2/07 
5/07 

5/07 (Dup.) 
9/07 
3/08 
6/08 
9/08 
1/09 
5/09 
9/09 

9/09 (Dup) 
1/10 
7/10 
11/10 

11/10 (Dup.) 

pH (lab) 

5.5 
5.7 
6.2 
5.7 
5.6 

5.74 
5.81 
5.83 
5,72 
5,72 
5,95 
6,04 
5,89 
5,85 
5,75 
5,65 
5,70 
5,73 
5,63 
5,65 
5,72 
5,73 
5,93 
6,01 
6,48 
5,84 
6,23 
6,06 
6,08 
6,03 
6,12 
6,06 
6,24 
6,04 
6,13 
6,69 
6,01 
6,07 
6,39 
6,00 
5,90 
6,30 
6,20 
6,10 
5,97 
6,25 
5.90 

pH (field) 

5.8 
7.4 

5.92 
6.4 
5.32 
5.28 
5.28 
5.17 
5.43 
6.15 
5.25 
5.90 
5.47 
5.45 
5.20 
6.01 
5.77 
5.71 
6.00 
5.99 
6.09 
6.25 
7.24 
5.77 
5.65 
5.47 
5.54 
5.58 
5.69 
5.70 
5,77 

5,68 
5,68 
6,59 
5,67 

6,23 
6,21 
6,17 
6,33 

6,24 
6,43 
6,28 

Specific 
Cond. 
(lab) 

382 
840 
500 
440 
590 
500 
540 
540 
470 
460 
480 
460 
470 
460 
460 
420 
430 
450 
400 
449 
412 
390 
440 
400 
410 
410 
360 
380 
380 
420 
380 
380 
470 
380 
380 
360 
360 
380 
310 
339 
383 
400 
448 
333 
404 
375 
367 

Specific 
Cond, 
(field) 

665 
700 
429 
453 
550 
527 
527 
450 
405 
480 
410 
464 
384 
412 
391 
415 
396 
311 
443 
462 
305 
377 
341 
306 
276 
293 
336 
289 
372 
316 
345 

341 
341 
295 
275 
276 
354 
348 
385 
372 

341 
359 
313 

Cyanide 
Total 

0,89 
7,4 
0,74 
0,26 
0,11 
0,12 
0,11 
0,11 
0,087 
0,13 
0,12 
0.23 
1,0 

0,96 
0,9 
1,1 
1,3 
0,9 
0,60 
0,975 
0,65 
0,38 
0,35 
0,40 
0,15 
0,25 
0,29 
0,15 
0,54 
0,38 
0,48 
0,23 
0,47 
0,28 
0,26 
0,26 
0,20 
0,24 
0,17 

<0,0050 
4,10 
0.14 
0.13 

0.013 
0.(l9:i3 
0.2480 
0.0997 

Cyanide 
Free 

0.08 

•=0.020 

Cyanide 
Amenable 

0.6 
0.26 

<0.02 
<0,01 
0,11 
0,11 

0,027 
0.13 

0,016 
0,22 
1.0 

0.28 
0.9 

0.38 
<0.1 
0.9 

<0.04 
0.13 
<0.02 
0.068 
0.016 
0.40 
0.01 
0.12 
0.01 
0.14 

0.017 
<0.01 
<0.01 
0.230 
0.020 
<0.01 
<0.01 

<0.010 
<0.01 
<0.01 
<0.01 

0.062 
0.021 

<0.0050 
<0.0050 
0.0933 
0.2480 
0.0997 

Fluoride 

<0.1 
<0.1 
2.7 

0.50 
0.2 

0.20 
0.27 
0.24 
0.38 
0.35 
0.26 
0.35 
0.30 
0.27 
0.32 
0,22 
0,56 
0,37 
0,22 

0,164 
0,305 
0,13 

•:3,2 B 
0,53 
0,21 

<1,25B 
0,19 

0,27 J 
2,1 
1,5J 

<2,0B 
<0,55B 

0,78 
0,14 
•=0,1 
0,17 
0,15 
0,27 
0.16 
0.15 
0.15 
0.24 
0.21 
0.20 

0.321 
0.248 
0.236 

Arsenic 

<0.0015 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<;0.004 
<0,004 
<0,004 
0,0068 
<0,004 
<0,004 
<0,004 
<0.004 
<0.004 
<:0,004 
<0,004 
<0,004 
<0,004 
<,004 

<0,004 
0,0044 
<0,0040 
<0,004 
<0,004 
<0,004 

<0,0050 
<0,0050 
<0,0050 
<0.0050 
<0,0050 

0,112 
<0,0025 
<0,0025 

Beryllium 

<0,0015 
<0,01 

<0,0005 
<0.0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0.0005 
<0,0005 
<0,0005 
<0.0005 
<0,0005 
<0,0005 
<0.0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0.0005 
<0,0005 
<.0005 

<0.0005 
<0,0005 

<0,00050 
<0,0005 
<0,0005 
<0,0005 
<0,0010 
<0,0010 
«:0,0010 
<0,0010 
<0,0010 
<0,0005 
<0,0005 
<0,0005 

iron 

0,36 
2,41 
0,38 

0,69 

Manganese 

0,02 
0,035 
0.02 
0.01 
0.01 
0.01 

0.011 
0.01 

0.013 
0.011 
<0.01 
<0.01 
0.014 
0.014 
0.015 
0.014 
0.015 
0.0196 
0.0146 
0.0265 
0.0192 
0.017 
0.018 
0.021 
0.024 
0.03 

0.018 
0.023 
0.024 

<0,10B 
0.032 
<0.01 
<.01 

0.018 
0.010 
0.120 
<0.010 
0.069 
<0.01 
0.090 
0.018 
0.0079 
0.020 
0.061 
0.0534 
<0.005 
0.0073 

Sodium 

41 
83.3 
79 

62 
65 
64 
65 
67 
70 
57 
58 
77 
52 
64 
54 
64 

60.5 
62.1 
59.1 
70.4 
47 
61 
54 
81 
53 
51 
56 
47 
72 
51 
52 
65 
61 
61 
59 
56 
63 
58 
53 

74.0 
74.9 
76.0 
64.1 
48.5 
61.1 
61.1 

Vanadium 

<0.0026 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<.01 

<0.01 
<0.01 

<0.010 
<0.010 
<0.01 
<0.01 

<0.0050 
<0.0050 
<0.0050 
<0.0050 
<0.0050 
0.00746 
<0.005 
<0.005 

PCE 

<0.005 

Note: All results in mg/L unless otherwise noted. J • One or more quality control crKefla not met. Value considered estimated. 

Hvdrosvstems Manaeement. Inc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-29S 
5/86 
6/88 
1/95 
5/97 
5/98 
5(99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 
5/07 
6/08 
5/09 
7/10 

pH (lab) 

8.4 
9.0 
8.3 
8.3 

8.64 
8.35 
8.11 
7.89 
7.73 
7.68 
7,48 
7.82 
7.47 
7,56 
7.73 
7.6 

7.58 

pH (field) 

9.0 
10.0 
8.43 
8.70 
8.37 
8.11 
7.54 
7.71 
7.81 
7.58 
7.37 
7.32 
7.63 

7.73 
7.93 

Specific 
Cond. 
(lab) 

2,350 
1,100 
2,900 
2,200 
1,700 
1,300 
1,200 
1,000 
700 

1,000 
1,700 
1,200 
2,000 
1,000 
1,100 
1,230 
1,120 

Specific 
Cond, 
(field) 

1,090 
1,750 
1,735 
1,865 
1,090 
1.023 
828 
408 
759 

1,760 
950 

1,510 
769 
621 

1,188 
818 

Cyanide 
Total 

1,5 
0,99 
0,79 
0,6 

0,18 
0,22 
0,17 
0,18 
0,08 
0,21 
0,93 
1,3 
1,7 
6,2 

4,8(J) 
<0,0050 

1,12 

Cyanide 
Free 

0,02 

Cyanide 
Amenable 

0.37 
0.07 
<0.1 

1.12 

Fluoride 

28 
44 
56 
44 
26 
16 
16 
16 
10 
9.1 
8.7 

9.7 J 
15J 
20 
31 

22.8 
29.0 

Arsenic 

0.0052 
<0.004 
<0.004 
<0.004 
<0,004 
0,0057 
<0,004 
«;0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 

<0,0050 
0,164 

Beryllium 

<0,0015 
<0.01 

<0,0005 
<0,0005 
<0,00Q5 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0010 
•=0,0005 

iron 

0,64 
1,52 
0,37 

0,14 

Manganese 

0,08 
0,094 
0,12 
0,14 
0,09 
0,30 
0,41 
0,42 
0,583 
0,78 
1,2 

0,78 
1,7 
0,5 
0,4 
0,50 

0,287 

Sodium 

590 
224 
590 
410 
370 
230 
130 
160 
79,6 
110 
360 
170 
300 
180 
200 
300 
165 

Vanadium 

0,0044 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0.01 
<0,01 
<0,01 
<0,01 

<0,0050 
0,0121 

PCE 

<0,005 

Note: All results In mg/L unless othenMse noted. J • One or more quality control criteria not met. Value considered estimated. 

Hvdrosvstems Manaeement. Inc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-29D 
5/86 
6/88 
1/95 
5/97 
5/98 
5/99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 
5/07 
6/08 
5/09 
7/10 

pH (lab) 

8,6 
8,1 
7,5 
7,7 

7,65 
7,82 
7,75 
7,55 
7,56 
7,84 
8,03 
7,77 
7,78 
7,54 
7,56 
7,7 

7,64 

pH (field) 

8,0 
8,9 
7,9 

7,53 
7,60 
7,66 
6,82 
7,42 
7,74 
7,68 
7,47 
7,55 
7,58 

7,51 
8,01 

Specific 
Cond, 
(lab) 

848 
590 
650 
600 
550 
550 
590 
570 
540 
590 
610 
600 
680 
660 
670 
1010 
738 

Specific 
Cond, 
(field) 

570 
770 
479 
560 
465 
503 
489 
342 
449 
682 
530 
560 
509 
393 
970 
553 

Cyanide 
Total 

0,31 
0.25 
0,22 
0.18 
017 
0.19 
0.15 
0.15 
0.13 
0.13 
0.18 
0.15 
0.23 
0.23 
0.3 
0.21 
1,63 

Cyanide 
Free 

0,01 

Cyanide 
Amenable 

<0,01 
0,03 

<0,02 
•:0,01 
0,19 
0,15 
0.15 

<0.01 
<0.01 
0.16 
0.14 
<0.01 
<0.01 
0,086 

<0,0050 
1,63 

1 1 

Fluoride 

9,7 
4,2 
3,7 
3,3 
3.5 
3.4 
3.1 
3.1 
3.6 
3,6 
2,4 

3,9 J 
2.4J 
3,1 
3,9 
3,9 

11,4 

Arsenic 

0,002 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 

<0,0050 
<:0,0005 

Beryllium 

<0,0015 
<0,01 

<0,0005 
<0,0005 
<0.0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
•:0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0010 
<0,0005 

Iron 

0,18 
0.082 
0.09 

0.12 

Manganese 

0.26 
1.16 
2.0 
2 

1.8 
1.8 
1.9 
1.8 
1.7 
2,0 
2,0 
2,1 
2,1 
2,0 
1,8 
2,4 
1,08 

Sodium 

139 
60,4 
33 
31 
26 
28 
24 
27 

30,3 
32 
33 
38 
39 
45 
51 
153 
123 

Vanadium 

<0,0026 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 

<0,0050 
<0,0050 

PCE 

<0,005 

Note: All results in mg/L unless otherwise noted. J >• One or more quality control criteria not met. Value considered estimated. 

Hvdrosvstems Manaeement. Inc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-30 
5/86 
6/88 
1/95 
5/97 
5/98 
5/99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 
5/07 
6/08 
5/09 
7/10 

pH (lab) 

6,6 
6,3 
6,2 
6,2 
6,19 
6,43 
6,34 
6,14 
6,27 
6,27 
6.61 
7.16 
6.66 
6.56 
6.49 
6.4 

6.48 

pH (field) 

6.3 
6.0 

8.47 
5.70 
6.10 
5.91 
6.21 
6.27 
6.70 
6.27 
6.16 
8.13 
8.22 

6.49 
6.97 

Specific 
Cond. 
(lab) 

342 
340 
430 
420 
390 
400 
430 
420 
430 
440 
450 
470 
500 
540 
600 
593 
560 

Specific 
Cond. 
(field) 

400 
570 
334 
418 
390 
380 
409 
282 
342 
512 
427 
428 
435 
339 
518 
447 

Cyanide 
Total 

aoi 
0.01 
0.01 
<0.01 
•=0.01 
0.016 
0.028 
0.79 
0051 
0.019 
<0.01 
4.5 

<0.01 
2.7 
6.8 
4.2 
1.62 

Cyanide 
Free 

<0.01 

Cyanide 
Amenable 

<0.01 
<0.01 

0.013 
0.026 
0.79 
0.05 

<0.01 

0.96 

<0.01 
1.8 

<0.0050 
1.62 

Fluoride 

0,5 
<0,1 
<0,1 
<0,1 
0,10 
0,19 
012 
0,17 
0,18 
0,16 
2,1 

3,1J 
<2,0B 

7,6 
11,0 
12,8 
18,0 

Arsenic 

0,0018 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
0,0057 
0,0061 

<0,0050 
0,131 

Beryllium 

<0,0015 
<0,01 

<0.005 
<0.0005 
<0.0005 
•^0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
•£0.0005 
<0.0005 
<0.0005 
<0.0005 
•:0.0010 
<0.0005 

Iron 

<0.01 
4.42 
0.78 

1.5 

Manganese 

2.10 
0.753 
0,60 
0,6 

0.68 
0.71 
0.70 
0.54 

0.434 
0.81 
0.50 
0.90 
0.51 
0.74 
0.76 
0.62 

0.332 

Sodium 

20 
18.7 
19 
18 
21 
21 
21 
19 

31,2 
23 
25 
37 
26 
53 
61 

81.9 
65.2 

Vanadium 

0,0044 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 

<0,0050 
0.00758 

PCE 

0,005 

0,012 
0,013 
0,02 

0,017 
0,015 
0,024 
0,028 

0,0065 
0,012 
0,009 
0,016 
0,017 

0,0096 
0,0697 

Note: All results In mg/L unless othenwise noted. J - One or more quality control criteria not met. Value considered estimated. 

Hvdrosvstems Management Tnc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-31 
5/86 
6/88 
2/90 
1/95 
7/96 
5/97 

5/97 (Dup.) 
5/98 
9/98 

9/98 (Dup.) 
1/99 
5/99 
9/99 
1/00 
5/00 
10/00 
1/01 
5/01 
9/01 
1/02 

1/02 (Dup.) 
5/02 
9<U2 

9/02 (Dup.) 
1/03 

1/03 (Dup.) 
5/03 
9/03 
1/04 

1/04 (Dup.) 
5/04 
9/04 

9/04 (Dup.) 
1/05 

1/05 (Dup.) 
5/05 
10/05 

10/05 (Dup.) 
1/06 

1/06 (Dup.) 
5/06 
9/06 

pH (lab) 

9.1 
10.2 
10.0 
9.6 
9.5 
9.9 
9.9 

9.63 
9.67 
9.67 
9.72 
9.91 
9.83 
9.98 
10.1 
9.99 
10.1 
9.93 
9.95 
9.96 
9.97 
9.91 
9.80 
9.79 
9.87 
9.88 
9.69 
9.69 
9.55 
9.55 
9.72 
9.50 
9.52 
9.73 
9.76 
9.65 
9.68 
9.68 
9.77 
9.81 
9.82 
9.82 

pH (field) 

10.5 
9.95 
10.4 
9.52 
9.69 
9.69 
9.80 
9.86 
9.86 
9.97 
10.02 
10.03 
9.80 
10.10 
10.18 
11.21 
10.85 
9.96 
10.17 
10.17 
9.95 
10.02 
10.02 
9.93 
9.93 
10.00 
9.81 
9.83 
9.83 
9.85 
981 
9.81 
9.79 
9.79 
9.68 
9.78 
9.78 
7.64 
7.64 
9.98 
9.91 

Specific 
Cond. 
(lab) 

1,250 
3,400 
2,300 
1,900 
2,300 
2,500 
2,500 
2,400 
2,600 
2,700 
2,500 
2,600 
2,600 
2,900 
2,900 
2,800 
2,100 
2,100 
2,300 
2,400 
2,400 
1,900 
1,620 
2,150 
2,090 
2,140 
1,800 
1,800 
2,300 
2,300 
1,700 
1,800 
1,800 
1,600 
1,600 
1,700 
2,100 
1,900 
1,700 
1,700 
1,600 
1,700 

Specific 
Cond, 
(field) 

3,500 
2,700 
1,600 
2,100 
2,100 
2,100 
2,350 
2,520 
2,520 
2,240 
2,510 
2,810 
2,800 
2,400 
2,550 
1,900 
1,866 
1,877 
1,720 
1,720 
1,651 
1,991 
1,991 
2,270 
2,270 
1,310 
1,648 
1,375 
1,375 
1,281 
1,215 
1,215 
1,383 
1,383 
1,519 
1,674 
1,674 
1,427 
1,427 
1,291 
1,417 

Cyanide 
Total 

12 
39 

4,80 
7,1 
12 
12 
8,2 
9,3 
9,8 
9,5 
22 
29 
30 
24 
21 
20 
13 
12 
16 
13 
13 
14 

11.3 
14.7 
13.6 
14 
15 
12 
12 
13 
15 
15 
15 
12 
13 
16 
22 
23 
8.3 
7.8 
9.7 
12 

Cyanide 
Free 

1.5 

<0,020 

Cyanide 
Amenable 

<0,01 
3,94 

<0,01 

<0,50 

<0,01 
<0,01 
<0,01 
0,63 
6,5 
4,3 
6,3 
1,7 

0,54 
1,5 
12 
1,2 
1,6 
2.8 

<0.50 
3.55 
2.70 
<0.5 
1.41 
4.1 
7.7 
1.3 
1.3 
1.6 

<0.01 
<0.01 

1.7 
1.8 

0.21 
3.9 
8,6 
1,2 
2,5 

<0,01 
3,4 

Fluoride 

46 
140 
110 
69 
91 
110 
93 
100 
120 
130 
120 
130 
150 
150 
140 
140 
110 
77 
110 
110 
110 
91 
91 

92,6 
99,5 
102 
80 
91 
85 
62 
71 
81 
95 
88 
82 

86 J 
86 
90 
70J 
66J 
84J 
63 

Arsenic 

0.046 

0.027 
0.042 
0.04 

0.038 
0.036 
0.044 
0.045 
0.047 
0,06 
0,063 
0,072 
0,096 
0,056 
0,056 
0,046 
0,054 
0,0493 
0,0519 
0.0628 
0.056 
0.0592 
0.0745 
0.0706 
0.038 
0.046 
0.033 
0.027 
0.044 
0.044 
0.044 
0.054 
0.054 
0.057 
0.07 

0.066 
0.06 

0.061 
0,05 
0,045 

Beryllium 

<0,0015 

<0,01 
0,0007 
0.0007 
0.0008 
0.0013 
0.0014 
0.0013 
0.0012 
0.0014 
0.0011 
0.001 

0.0011 
0.00076 

0.001 
0.0012 
0.0014 

0.00116 
0.00148 
0.00105 

0.000982 
0.00106 
0.00181 
0.00146 

0.001 
0.001 

0.00084 
0.00097 
0.0015 
0.0018 
0.0019 
0.0018 
0.0017 
0.0024 
0.0031 
0.003 

0.0022J 
0.0038J 
0.0018 
0.0006 

Iron 

84.5 
20.3 
49 
4.8 

13 

Manganese 

3.67 
1.93 

0.66 
0.62 
0.68 
0.74 
1.1 
1.1 
1.1 
1.3 
1.2 
1.6 
1.4 
1.6 
1.1 
1.3 
1.4 
1.4 

1.46 
1.98 
1.0 

1.21 
1.30 
1.47 
1.16 
0.99 
1.3 
1.2 
1.2 
1.5 
1.6 
1.7 
1.8 
1.8 
2.3 
3.1 
3.0 
2.3 
2.2 
2.2 
0.5 

Sodium 

380 
703 
660 
420 

460 
480 
490 
620 
600 
620 
600 
750 
650 
820 
480 
560 
430 
590 
406 
400 
395 
357 
356 
472 
438 
330 
410 
380 
380 
570 
400 
410 
350 
340 
430 
440 
440 
370 
360 
350 
360 

Vanadium 

0.184 

<0.02 
0.04 
0.05 
0.05 
0.04 

0.045 
0.043 
0.065 
0.07 
0.088 
0.120 
0.12 
0.079 
0.11 

0.081 
0.09 

0.0968 
0.106 
0.0691 
0.0698 
0.0694 
0.0797 
0.0664 
0.064 
0.074 
0.062 
0.063 
0.078 
0.087 
0.093 
0.099 
0.096 
0.12 
0.16 
0.16 
0.12 
0.12 
0.1 

0.046 

PCE 

0.040 

0.041 
0.028 
0,029 
0.022 
0.017 
0.020 
0.019 
0.034 

<0.005 
0.028 
0.020 
0.043 
0.020 
0.027 
0.032 
0.017 
0.020 
0.017 

0.0234 
0,0232 
0,0323 
0,029 
0,022 
0,032 
0,045 
0,043 
0,025 
0,041 
0,043 
0,034 
0,029 
0,036 
0,038 
0,039 
0,030 
0,028 
0,025 
0,026 

Note: All results in mg/L unless otherwise noted. J = One or more quality control criteria not met. Value considered estimated. 

Hvdrosvstems Manaeement. Inc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PAFiAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-31 (cent.) 
9/06 (Dup,) 

2/07 
5/07 
9/07 

9/07 (Dup,) 
3/08 
6/08 
9/08 
1/09 
5/09 

5/09 (Dup,) 
9/09 

9/09 (Dup) 
1/10 
7/10 
11/10 

11/10 (Dup,) 

pH(lab) 

9.82 
9.72 
9.59 
9.62 
9.62 
9.52 
9.61 
9,57 
9,5 
9,5 
9,5 
9,8 
9,6 
9,7 

9,54 
9,51 
9,49 

pH (field) 

9,91 

9,56 
9,93 

9,26 

9,68 
9.64 
9.74 
9.74 
9.93 

9.74 
9.83 
9.84 

Specific 
Cond. 
(lab) 

1,700 
1,600 
1,400 
1,300 
1,400 
1,500 
1,400 
1,100 
1,350 
1,350 
1,360 
1,430 
1,480 
1,280 
1,400 
1,340 
1,350 

Specific 
Cond, 
(field) 

1,417 

1,120 
1,104 

1,022 
999 

1,299 
1,341 
1,314 
1,314 
1,335 

1,305 
1,230 
917 

Cyanide 
Total 

12 
8,8 
11 
8,6 
8,1 
8,9 
8,4 
4,4 
7,4 
5,1 

0,13 
7,4 
7,8 
5,9 
5,8 
2,08 
4,82 

Cyanide 
Free 

Cyanide 
Amenable 

12 
1,5 

0,066 
0,16 

<0,010 
<0,010 
<0,01 
<0,01 

7,3 
0,016 

<0,0050 
0,10 
0,85 

•:0,0050 
5,8 

0,967 
4,82 

Fluoride 

55 
42 
81 
82 
61 
63 
62 
52 

63,4 
SO 

49,7 
56,5 
53.6 
56.3 
48.5 
41.9 
39.7 

Arsenic 

0.05 
0,034 
0,049 
0,043 
0,044 
0,047 
0,05 

0,041 
0,039 
0,045 
0,043 
0,039 
0,038 
0,031 
0,147 
0,0256 
0,0222 

Beryllium 

0,0013 
<,0005 
0,0016 

0,00089 
0,00086 
0.0014 
0.0013 
0.0012 
<0.0010 
<0.0010 
<0,0010 
0,0013 
0,0013 

<0.0010 
0,000718 
<0,0005 
<0,0005 

iron Manganese 

1 
0,59 
1,5 
1,2 
1,2 
1,6 
1,8 
1,2 

0,74 
1,4 
1,4 

0,89 
0.92 
1.1 

0.909 
0.427 
0,465 

Sodium 

390 
330 
320 
310 
310 
330 
310 
300 
195 
406 
407 
393 
409 
386 
203 
187 
215 

Vanadium 

0,071 
0,036 
0,082 
0,083 
0,064 
0,077 
0,082 
0,069 
0,043 
0,065 
0,065 
0,056 
0,058 
0,049 
0,0437 
0,0222 
0,0246 

PCE 

0,027 
0,046 
0,083 
0,090 
0,089 
0,036 
0,067 
0,042 
0,038 
0,030 
0,029 
0,040 
0,047 
0,032 
0.021 
0.025 
0.026 

Note: All results In mg/L unless otherwise noted. J • One or more quality control criteria not met. Value considered estimated. 

Wvrirnsvstems Management. Tnc. 



TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

• 1. a g e 2 * U I j 5 • 

1 MW-32 
5/86 
7/88 
1/95 
7/96 
5/97 
5/98 

5/98 (Dup.) 
9/98 
1/99 

1/99 (Dup.) 
5/99 
9/99 
1/00 
5/00 
10/00 
1/01 
5/01 
9/01 
1/02 
5/02 
9/02 
1/03 
5/03 
9/03 
1/04 
5/04 
9/04 
1/05 
5/05 
10/05 
1/06 
5/06 
9/06 
2/07 
5/07 
9/07 

9/07 (Dup.) 
3/08 

3/08 (Dup) 
6/08 
9/08 
1/09 
5/09 
9/09 
1/10 

1/10 (Dup.) 
7/10 
11/10 

pH(lab) 

10.5 
9.2 
9.4 
8.6 
8.7 
8.03 
8.05 
8.30 
8.39 
6.39 
8.38 
9.84 
8.93 
8.80 
9.75 
8.46 
8.51 
8.69 
8.45 
8.75 
8.73 
8.35 
8.31 
8.87 
8.54 
9.43 
9.72 
9.96 
9.98 
9.99 
9.97 
9.93 
10.03 
10.03 
9.93 
10.00 
10.01 
9.88 
9.88 
9.90 
9.86 
9.80 
9.70 
9.80 

10.00 
9.90 
9.83 
9.90 

pH (field) 

9.3 
9.4 

8.89 
8.71 
8.10 
8.10 
6.26 
8,00 
8.00 
8.50 
10.01 
8.28 
8.95 
9.98 
9.24 
8.84 
8.74 
8.69 
8.72 
9.02 
7.70 
8.47 
8.88 
8.77 
9.76 
10.03 
9.96 
9.76 
10.05 
7.68 
10.16 
10.08 

9.96 

9.75 

9.97 
9.94 
9.97 
10.15 
9.97 

10.14 
10.17 

Specific 
Cond. 
(lab) 

6430 
890 

1,300 
1,000 
930 
630 
690 
780 
710 
720 
690 

2,200 
950 
830 

1,500 
740 
790 
720 
770 
850 
940 
747 
820 
920 
790 

1,200 
1,600 
1,600 
1,600 
1,600 
1,600 
1,500 
1,700 
1,700 
1,400 
1,500 
1,500 
1,500 
1,500 
1,400 
1,400 
1,360 
1,330 
1,600 
1,230 
1,420 
1,260 
1,400 

Specific 
Cond. 
(field) 

1,040 
630 

1,038 
607 
697 
697 
760 
650 
650 
555 

2,300 
770 
858 

1,227 
675 
624 
606 
627 
543 
889 
768 
616 
745 
568 
872 

1,100 
1,372 
1,474 
1,444 
1,332 
1,300 
1,395 

1,211 

973 
1,041 
1,041 
1,514 
1,392 
1,305 
1,433 
1,290 

1,174 
945 

Cyanide 
Total 

97 
7,2 
12 
6,9 
4,4 
2,5 
2,5 
4,5 
3,1 
3.7 
4.4 
18 
4,8 
3,9 
8.3 
4.3 
4.9 
4.9 
4.3 
6.9 

6.13 
4.41 
3.6 
5.9 
5.2 
5.2 
13 
17 
15 
14 
9.4 
16 
12 
9.7 
11 
6.5 
7 

6.1 
7.3 
12 
9.2 
5,9 
5.8 
8,0 
4.7 
6.1 

6.31 
3.76 

Cyanide 
Free 

18 

<0.020 

Cyanide 
Amenable 

0.30 
3.6 

1.3 
0.34 
0.09 
1.0 

<0.02 
<0.02 
0.59 
1.8 

0.57 
<0.01 
0.76 
0.82 
4.9 
0.53 
2.4 

<0.25 
0.55 
0,11 
<0,01 

1,4 
2,0 

0,38 
<0,01 

2,1 
1,0 
1,1 
1,1 
1,4 

12.0 
0.3 
11.0 
0.0 
0.3 

<0.01 
0.7 
1.6 

<0.01 
5.9 

0.16 
0.28 

<0.0050 
<0.0050 

6.31 
3.24 

Fluoride 

369 
39 
47 
29 
19 
7.7 
8.0 
13 
13 
13 
12 

120 
27 
19 
70 
13 
17 
99 
14 
28 

25.4 
13 
21 
32 
21 
49 
90 
70 

95 J 
83 
52J 
50J 
60 
69 
69 
64 

1 63 
60 
55 
55 
65 
70 

43.6 
66.2 
61.4 
62.8 
30.7 
61.8 

Arsenic 

0.014 
0.014 
0,011 
0,008 

<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
0,057 
0,017 
0.013 
0.051 
0.004 
0.0054 
0.0088 
0.0047 
0.0293 
0.0299 

0.00403 
0.010 
0.013 
0.0082 
0.034 
0.091 

0.1 
0.11 
0.1 

0.065 
0.049 
0.059 
0,059 
0,063 
0,060 
0,053 
0,054 
0,058 
0,047 

1 0,048 
0,051 
0,047 
0,045 
0,037 
0,036 
0,131 
0,035 

Beryllium 

•<i0,0015 
<0,01 

<0,0005 
<0,0005 
•:0,0005 
>:0,0005 
•^0,0005 
<:0,0005 
<0,0005 
<0,0005 
0,0014 
<0,0005 
<0.0005 
0,00099 
<0.0005 
<0.0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
';0,0005 
<0,0005 
<0,0005 
0,00084 
0,0026 
0,0028 
0,0027 
0.0042 
0.003J 
0.0021 
0.0012 

0.00078 
0.0018 

0.00096 
1 0.00095 

0.0012 
0.0013 
0.0016 
0.001 
0.001 

<0.0010 
0.0016 

1 <0.0010 
<0.0005 

0.000919 
0.000837 

Iron 

27.4 
4.05 
2.7 

3.1 

Manganese 

0.69 
0.513 
0.37 
0,84 
1.1 
1.9 
2.0 
1.8 
1.7 
1.7 
2,0 
2,2 
1,9 
1,6 
1,6 
2,0 
2,1 
1.9 

1.68 
1.83 
1.60 
1.91 
2.2 
1.7 
1.7 
1.1 
2.6 
3.8 
4.3 
4.9 
3.2 
3.3 
1.5 
1.8 
3.1 
1.9 
1.8 
2.4 
2.4 
2.6 
1.7 
1.7 
1.5 
1.7 
1.4 
1.3 

1.12 
1.18 

Sodium 

2120 
234 
230 

110 
61 
68 
78 
77 
76 
78 

520 
97 
70 
290 
95 
94 
110 
98.1 
134 
101 
93.1 
82 
130 
99 

360 
360 
330 
370 
380 
330 
350 
350 
340 
340 
341 
330 
330 
330 
340 
350 
198 
398 
443 
358 
360 
216 
212 

Vanadium 

0.024 
0.03 
0.01 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
0.093 
0.024 
<0.01 
0.058 
<0.01 
0.012 
0.011 
<0.01 
0.0107 
0.0122 
<0,01 
<0.01 
0.011 
<0.01 
0.054 
0.16 
0.17 
0.19 
0.24 
0,14 
0,11 
0,1 

0,095 
0,12 
0,1 
0,1 
0,1 

1 0,11 
0,097 
0,085 
0,085 
0,075 
0,085 
0.07 
0.062 
0.0561 
0.0533 

PCE 

<0,005 

Note: All results in mg/L unless otherwise noted. J B One or more quality control criteria not met. Value considered estimated. 

Hvdrosvstems Manaeement. Inc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-34S 
5/86 
7/88 
2/90 
1/95 

1 5/97 
5/98 
5/99 
5(00 
5/01 
5/02 
5/03 
5/04 
5/05 
5(06 
5/07 
6/08 
5/09 
7/10 

pH (lab) 

7,4 
7,2 
7,4 
7,2 
7,4 
NS 

7.34 
7.60 
7,71 
7,90 
7.36 
8.08 
8.63 
8.59 
8.28 
8.62 
8.00 
7.95 

pH (field) 

7.2 
6.93 
7.1 

7.43 
NS 

7.55 
7.46 
7.34 
7.98 
7.63 
8.21 
8.51 
8.75 
8.14 

8.25 
8,94 

Specific 1 
Cond, 
(lab) 

668 
690 
690 
700 
710 
NS 
650 
740 
670 
920 
700 
950 

1,700 
1,800 
1,100 
1,200 
982 

1,390 

Specific 
Cond, 
(field) 

670 
740 
430 
579 
NS 
505 
807 
537 
457 
520 
729 

1,673 
1,358 
831 
824 
911 

1,070 

Cyanide 
Total 

0,13 
40 

0,113 
0,03 
0,18 
NS 

0,19 
1,1 

0,12 
0,064 
0,14 
0,38 
9,1 
6,4 
5,8 
2,2 
3,1 

3,47 

Cyanide 
Free 

<0.01 

NS 

Cyanide 
Amenable 

38 
0,26 

<0,01 
0,04 
NS 

<0,01 
1,1 

0,12 
<0,01 
0,012 
0,26 
0,21 
0,47 
0,37 
0,18 
0,12 
2,19 

Fluoride 

9,4 
7,3 
6,5 
7,3 
8,1 
NS 
6,8 
11 
8,6 
49 
13 
41 

130 J 
68J 
32 
42 

21,1 
45,2 

Arsenic 

0,0087 

<0,004 
<0,004 

NS 
<0,004 
<0,004 
0,025 
0,0367 
<0.004 
0.0043 
0.028 
0.012 
0.011 
0.012 
0.011 
0.150 

Beryllium 

<0.0015 

<0.01 
<0.0005 

NS 
<0.0005 
•:0.0005 
0.0019 

0.00246 
<0.0005 
<0.0005 
0.0038 
0,0021 
0,0007 

0,00091 
<0,0010 
0.00148 

Iron 

0.07 
14.6 
21 

0.18 

NS 

1.2 

Manganese 

0.42 
0.416 

0.01 
0.04 
NS 

0.014 
0.044 

2.9 
2.12 

0.055 
0.068 

0,8 
0,51 
0,38 
0,24 
0,29 

0,422 

Sodium 

64 
33.1 
49 
35 
69 
NS 
46 
83 
50 
172 
52 
270 
520 
380 
250 
300 
269 
211 

Vanadium 

0,018 

<0,01 
<0,01 

NS 
<0.01 
<0.01 
0.054 
0.072 
<0.01 
0.01 

0.074 
0.036 
0.02 

0.018 
0.014 
0.0165 

PCE 

<Q.Q05 

NS 

Note: All results In mg/L unless otherwiss noted. J • One or more quality control crtterla not met. Value considered estimated. 

Hvdrosvstems Manaeement, Inc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-34D 
5/86 
7/88 
1/95 
5/97 
5/98 
5/99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/08 
5/07 
6/08 
5/09 
7/10 

1 

pH (lab) 

7.3 
7.4 
7.3 
7.4 

7.37 
7.40 
7.55 
8.00 
7.38 
7.38 
7.44 
7.83 
7.80 
8.10 
8.13 
7.70 
8.67 

pH (field) 

7.4 
7.4 
7.43 
7.23 
7.52 
7.37 
7.16 
7.37 
7.52 
7.35 
7.36 
7.77 
7,95 

7,99 
8.59 

Specific 
Cond. 
(lab) 

602 
560 
640 
830 
590 
470 
620 
800 
560 
630 
660 
1000 
910 

1,000 
800 
829 
832 

Specific 
Cond. 
(field) 

580 
400 
492 
595 
475 
519 
453 
298 
470 
505 
853 
760 
799 
572 
787 
656 

Cyanide 
Total 

0.06 
0.07 
0.07 
0.05 
0.09 

0.062 
0.063 
0.13 
0.059 
0.047 
0.45 
10 
7.5 
2.6 
4.8 
1.4 

2.26 

Cyanide 
Free 

<0.01 

Cyanide 
Amenable 

<0.01 
0.07 
<0.01 
0.01 

<0.01 
0.063 
0.13 

0.022 
<0.01 
0.37 
0.14 
1.8 

<0.01 
0.64 
0.29 
1.29 

Fluoride 

10.2 
4.4 
4.2 
3.6 
3.9 
3.6 
4.2 
3.9 
4.6 
4.4 
6.0 
24 J 
23J 
31 
26 

17.0 
39.9 

/"jsenlc 

0.0031 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0,004 
0,0041 
<0,004 
<0,004 
<0,004 
0,0086 
0,012 
0,0056 
0,141 

Beryllium 

<0,0015 
<0,01 

<0,0005 
«:0.0005 
<0.0005 
<0,Q005 
<0,0005 
<0.0005 
<0,0005 
•:0,0005 
<0,0005 
<0.0005 
0,00055 
0,0013 
<0,0010 

0,000829 

Iron 

0,02 
0,538 
<0,04 

0,14 

Manganese 

0,55 
0,762 
0,82 
0,79 
0,68 
0,72 
0.76 
0.70 
0.68 
0.56 
<0.01 
0.12 
0.26 
0.34 
0.52 
0.20 

0.316 

Sodium 

42 
32.4 
34 
31 
35 
29 
28 
30 

32,9 
31 
63 
190 
170 
230 
190 
198 
123 

Vanadium 

<0.0026 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0.01 
<0,01 
<0,01 
<0,01 
<0,01 
0,018 
0,038 

<0,0050 
0,0219 

PCE 

<0.005 

1 

Note: All results in mg/L unless otherwise noted. J - One or more quality control criteria not met. Value considered estimated. 

Hvdrosvstems Manaaempnt Tnr, 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-35 
5/86 
7/88 
2/90 
1/95 
7/96 
6/97 
5/98 
9/98 
1/99 
5/99 
9/99 
1/00 
5/00 
10/00 
1/01 
5/01 
9/01 
1/02 
5/02 
9/02 
1/03 
5/03 
9/03 
1/04 
5/04 
9/04 
1/05 
5/05 
10/05 
1/06 
5/06 
9/06 
2/07 
5/07 
9/07 
3/08 
6/08 
9/08 
1/09 
5/09 
9/09 
1/10 
7/10 
11/10 

pH (lab) 

10,2 
10,2 
9.6 
9.5 
9.5 
9.4 
8.93 
8.97 
9.28 
9,35 
9.18 
8.91 
9.07 
8.76 
8.86 
9.17 
9.26 
9.24 
9.03 
8,60 
8,85 
8,87 
8,46 
8,12 
8.50 
8.04 
8.66 
8.45 
8.54 
8.18 
9.51 
9.16 
9.49 
8.61 
9.18 
8.97 
8.37 
8.54 
8.70 
7.80 
7.60 
7.70 
7.55 
7,33 

pH (field) 

10,4 
9,7 
9,7 
9.5 

9.47 
9.10 
8.90 
9.15 
9.70 
9.60 
8.15 
9.24 
8.84 
9.59 
9,43 
9,03 
9.44 
9.21 
9.33 
8.94 
9.05 
8,57 
8,32 
8,60 
8.20 
8.65 
8.08 
8.62 
7.25 
9.76 
8.78 

7.79 
9.39 
8.74 

8.56 
8.76 
7.89 
7.67 
7.68 
7,36 
7.84 

Specific 
Cond. 
(lab) 

8,430 
6,100 
1,500 
1,200 
1,700 
1,000 
710 
550 
820 
830 
790 
810 
690 
520 
530 
800 
820 
850 
600 
542 
579 
660 
540 
480 
550 
430 
540 
480 
610 
530 

1,300 
860 

1,200 
700 
800 
760 
540 
530 
635 
520 
402 
409 
368 
372 

Specific 
Cond. 
(field) 

6,150 
1,540 
562 

1,851 
900 
766 
778 
025 
870 
930 
500 
803 
470 
549 
790 
749 
662 
528 
733 
821 
466 
437 
335 
401 
305 
529 
467 
514 
453 

1,222 
568 

369 
592 
485 
381 
589 
615 
481 
354 
392 
276 
286 

Cyanide 
Total 

240 
43 
8.0 
16 
6.0 
18 
15 
16 
23 
28 
18 
13 
27 
7.3 
10 
17 
15 
14 
24 

8.96 
10.8 
6.6 
6.4 
5.5 
6.6 
5.5 
12 
7.9 
15 
7.9 
16 
32 
22 
22 
14 
21 
15 
17 

19.3 
12.25 
3.9 
5.6 

2.12 
2.56 

Cyanide 
Free 

38 

0,040 

Cyanide 
Amenable 

41 
<0,005 
<0.01 

<1,0 
2,0 
0,99 
2,9 
10 
2.0 
3.3 
20 

0.59 
3.1 
2.6 

<0,5 
2,1 
7,4 
1,21 
<0.5 
<0.01 

1.1 
2.4 

<0.01 
2.9 
2.3 
4.1 
2.4 
1.6 

<0.01 
32.00 
<.01 
0.86 

<0.010 
0.58 
0.45 
1.50 

19.30 
<0.0050 

0.13 
<0.0050 

1.34 
2.56 

Fluoride 

358 
400 
71 
35 
71 
40 
27 
26 
40 
38 
34 
21 
28 
17 
19 
35 
41 
41 
27 

17.5 
23.6 
31 
23 
15 
22 
7.5 
16 

15J 
33 
12J 
90J 
27 
45 
22 
32 
23 
15 
15 
24 

10.7 
3.3 
7.0 

2.95 
3.45 

Arsenic 

0.147 

0.018 
0.028 
0.02 

0.012 
0.01 

0.019 
0.013 
0.012 
0.0077 
0.081 

0.0076 
0.008 
0.013 

0.0097 
0.0108 
0.0347 
0.0254 

0.00733 
0.0099 
0.0098 
0.0046 
0.011 

0.0096 
0.011 
0.012 
0.011 

0.0096 
0.028 
0.013 
0.014 
0.027 
0.016 
0.017 
0.013 
0.013 
0.016 
0,011 

0,0092 
0,012 
0,108 

0,0114 

Beryllium 

0,002 

<0,01 
0,0006 
0,0006 

<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0.0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 

0,000537 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0.0005 
<:0.0005 
0.0008 
<0.0005 
<.0005 

0.00059 
<0,00050 
<0,0005 
0,00061 
<0,0005 
<0,0010 
<0,0010 
<0.0010 
<0,0010 
<0,0005 
<0,0005 

Iron 

125 
58,5 
20 
11 

5,2 

Manganese 

1,76 
0,337 

0,43 
0,5 
0,68 
0,92 
0,86 
0,81 
0,86 
0,53 
0,47 
0,48 
0,57 
0,50 
0,48 
0,46 

0,511 
0,576 
0,435 
0,449 
0,52 
0,52 
0,68 
0,63 
0,61 
0,72 
0,86 
0,88 
0,92 
0,71 
0,82 
0,61 
0.74 
0.79 
1.10 
1.20 
0.86 
1.10 
1.10 
0.93 
0.99 
0.70 
0.56 

Sodium 

2,070 
1,630 
350 
220 

220 
140 
130 
190 
160 
170 
94 
69 
81 
89 
130 
120 
129 
172 
70.3 
72.4 
76 
53 
49 
120 
48 
76 
75 
81 
62 

230 
100 
120 
180 
150 
130 
88 
92 

72.1 
88.4 
52.0 
79.5 
26.8 
36.2 

Vanadium 

0.053 

<0.01 
0.03 
0.02 
0.01 
<0.01 
0.016 
0,015 
0,05 

0,068 
0,077 
0.11 

0.075 
0.04 

0.062 
0.0659 
0.0365 
0.0259 
0.0255 
0.025 
0.016 
0.015 
0.017 
<0.01 
0.011 
0.014 
0.015 
0.01 

0.028 
0.015 
<.01 

0.023 
<0.010 
0.021 
0.013 
<0.01 
0.012 

0.0076 
0.0052 
0.0097 

0.00866 
<0.005 

PCE 

<0.005 

Note: All results in mg/L unless otherwise noted. J - One or more quality control criteria not met. Value considered eettmatad. 

Hvdrosvstems Manaeement. Inc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-36 
5/86 
7/88 
1/95 
7/98 
5/97 
5/98 
9/98 
1/gg 
5/99 
9/99 

9/99 (Dup.) 
1/00 
5/00 

10/00 
1/01 
5/01 
9/01 
1/02 
5/02 
9/02 
1/03 
5/03 
9/03 
1/04 
5/04 
9/04 
1/05 
5/05 
10/05 
1/06 
5/06 
9/06 
2/07 
5/07 
9/07 
3/08 
6/08 
9/08 

9/08 (Dup.) 
1/09 

1/09 (Dup.) 
5/09 
9/09 
1/10 
7/10 

7/10 (Dup.) 
11/10 

pH (lab) 

0.7 
8.9 
9.8 
9.6 
9,8 
NS 

9,90 
9,76 
10.10 
10.10 
10.10 
10.2 
10.2 
9.84 
9.79 
9.87 
9.80 
9.57 
9.81 
9.55 
9.65 
9.61 
9.50 
9.54 
9.39 
9.63 
9.69 
9.66 
9.44 
9.32 
9.17 
9.32 
9.07 
8.9 

9.07 
8.83 
8.56 
8.69 
8.58 
8.4 
8.4 
8.3 
8.6 
8.5 
8.75 
8.77 
8.43 

pH (field) 

9.6 
9.7 
9.55 
9.64 
NS 

10.10 
10.20 
10.40 
10.10 
10.10 
9.80 
10.42 
10.05 
11.00 
10.28 
9.75 
9.83 
9.61 
9.80 
9.65 
9.80 
9.56 
9.79 
9,64 
9,82 
9,61 
9,44 
9,50 
7.52 
9.31 
9.25 

8.8 

8.4 

8.68 

8.44 
8.57 
8.81 
8.69 
8.98 
8.96 
8.7 

Specific 
Cond. 
(lab) 

2,700 
940 

3,500 
3,300 
3,600 

NS 
4,500 
3,500 
2,500 
1,800 
1,800 
1,600 
1,200 
1,200 
1,700 
1,100 
1,100 
1,800 
1,800 
1,400 
2,120 
2,000 
1,500 
2,000 
2,000 
1,000 
860 
800 

1,000 
1,100 
1,000 
870 
940 
790 
560 
850 
710 
640 
640 
625 
629 
699 
908 
877 

[ 597 
600 
741 

Specific 
Cond, 
(field) 

1,255 
1,350 
3,280 
3,290 

NS 
4,380 
3,300 
2,260 
1,790 
1,790 
1,450 
1,272 
1,043 
1,567 
1,109 
960 

1,691 
1,286 
1,304 
2,130 
1,422 
1,252 
1,350 
1,393 
701 
750 
774 
764 
970 
878 
737 

666 

543 
516 

724 

622 
677 
792 
761 
487 
487 
507 

Cyanide 
Total 

25 
8,6 
18 
8,1 
9,2 
NS 
8,5 
41 
19 
6,2 
6,3 
3,9 
1,6 
4,9 
12 
3,0 
2,7 
14 
16 

4,14 
23,7 
9,3 
8,2 
9,5 
13 
4,9 
3,4 
1,8 
12 
12 
3.8 
9,7 
12 
10 

0,55 
7,8 
2,1 
4,6 
4,4 
3,3 

<0.0050 
13,5 
1,2 

10,8 
1,04 
1,05 
1,21 

Cyanide 
Free 

1.4 

<0,020 

NS 

Cyanide 
Amenable 

1,3 
<0,01 

3.5 
NS 

0.03 
1.2 
4.4 
0.69 
<0.5 
0.51 
<0.01 
<0.01 
2.0 
3.0 

<0.25 
<0.01 
4.6 

<0.01 
1.35 

<0.01 
0.74 
2.7 

<0.01 
2.3 
0.69 
0.53 
2,3 
4,4 
0.15 
9.6 

<.01 
0.86 

<0.010 
<0.01 
<0.01 

0.14(J) 
2.1 (J) 

3.3 

0.10 
0.021 

1.6 
0.486 
0.434 
1.210 

Fluoride 

97 
18 
180 
160 
180 
NS 
230 
190 
150 
93 
96 
60 
50 
41 
89 
49 
44 
120 
98 
52 
119 
120 
110 
93 
120 
52 
33 

30 J 
28 
36J 
38J 
22 
22 
32 
20 
18 
33 
17 
19 
19 

20.4 
26.2 
21.8 
28.9 
17 
19 

14.3 

Arsenic 

0.0078 
0.034 
0.058 
0.084 

NS 
0.11 
0.078 
0,12 
0,059 
0,061 
0,072 
0,03 

0,024 
0,027 
0,029 
0,018 
0,0209 
0,0336 
0,0217 
0,0711 
0,049 
0,046 
0,048 
0,043 
0,047 
0,028 
0,02 
0,02 
0,02 

0,0068 
0,0059 
<,004 

0,0071 
0,0085 
<0,004 
0,0057 
0,0044 
0,0072 
0,0059 
0.0053 

<0.0050 
0.0057 
0.0064 
0.107 
0.114 

0.00454 

Beryllium 

<0.0015 
<0.01 

0.0021 
0.0035 

NS 
0.0036 
0.0036 
0.0019 
0.00055 
0,00062 
<0,0005 
<0,0005 
0,00061 
0,0018 

0,00054 
0,00053 
0,00205 
0,0018 

0,000709 
0.0033 
0.0027 

<0.0005 
0.0013 
0.0022 
0.00077 
0.00066 
0.0007 
<0.0005 
0.0016 
<0.0005 
<0,0005 
<.0005 

<0.0005 
<0.00050 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
^0.0010 
<0.0010 
<0.0010 
<0.0010 
<0.0010 
<0.0005 
<0.0005 
<:0.0005 

Iron 

39.5 
3.52 
8.7 

NS 

4.0 

Manganese 

1.13 
0.332 
0.83 
0.67 
1.7 
NS 
1.4 
1.5 
1.3 
1.2 
1.2 

0,70 
0,54 
1,6 
1,4 

0.68 
0.59 
1.0 

1.15 
1.07 
1,37 
1,7 

0,75 
0,81 
0,96 
0,56 
0,44 
0,41 
0,28 
0,81 
0,41 
0,026 
0,082 
0,18 
0,16 
0,2 

0,22 
0,094 

1 -̂̂  
0,16 
0,15 
0,20 
0,18 
0,21 

0,0962 
0.0900 
0.1590 

Sodium 

760 
161 
770 

850 
NS 
990 
820 
600 
420 
450 
290 
150 
210 
450 
220 
210 
310 
381 
219 
446 
380 
290 
350 
610 
220 
170 
180 
180 
230 
220 
170 
180 
180 
120 
170 
160 
120 

, 150 
75.8 
75.5 
163 
199 
181 
92.4 
88.6 
140 

Vanadium 

0.0063 
0.07 
0.07 
0.1 
NS 

0.074 
0.072 
0.12 
0.067 
0.07 
0.062 
0.03 
0.033 
0,049 
0,045 
0,026 
0,0413 
0,0216 
<0,01 
0,0791 
0,091 
0,038 
0,077 
0,05 
0,05 
0,03 

0,029 
0,02 

0,058 
0,016 
<0.010 

<.01 
<0,01 
0,013 
<0,01 
<0,01 
<0,01 

I <0,01 
<0,0050 
<0,0050 
<0,0050 
0,0064 

<0,0050 
0,0085 

0,00737 
<0,005 

PCE 

<0,005 1 

NS 

Note: All results in mg/L unless otherwise noted. J < One or more quality control criteria not met. Value considered estimated. 

Hvdrosvstems Manaeement. Inc. 



TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

age 2 ' 

MW-37 
5/86 
7/88 
2/90 
1/95 
7/96 
5/97 
5/98 
9/98 
1/99 
5/99 
9/99 
1/00 
5/00 
10/00 
1/01 
5/01 
9/01 
1/02 
5/02 
9/02 
1/03 
5/03 
9/03 
1/04 
5/04 
9/04 
1/05 
5/OS 
10/05 
1/06 
5/06 
9/06 
2/07 
5/07 
9/07 
3/06 
6/08 
9/08 
1/09 
5/09 
9/09 
1/10 
7/10 
11/10 

pH(lab) 

10,1 
9,9 
9,8 
9,1 
9.1 
9.2 

8.57 
8,90 
9,02 
9,39 
8,78 
8.83 
8.51 
8.39 
8,42 
7,89 
7.84 
7.83 
8.15 
7.87 
7.63 
7.25 
6.89 
7.06 
7.34 
6.58 
6.90 
6.92 
6.82 
7.96 
7.00 
6.91 
7.22 
6.85 
7.09 
6.46 
6.34 
6.45 
6.30 
6.30 
6.40 
6.60 
6.43 
6.22 

pH (field) 

9.8 
9.65 
9.2 
8.89 
9.07 
6.30 
8.26 
9.25 
9.45 
8.91 
8.40 
8.89 
8.48 
8.99 
7.97 
7.54 
8.08 
8.05 
7.59 
7.89 
7.50 
7.31 
7.34 
7.01 
6.60 
8.39 
8.51 
6.60 
7.14 
6.56 
6.53 

6.24 
6.88 
5.93 

6.60 
8.47 
6.46 
6,54 
7,16 
6.73 
7.47 

Specific 1 
Cond. 
(lab) 

7,340 
5,600 
2,700 
1,200 
570 

1,100 
530 
670 
680 
610 
760 
880 
770 
750 
780 
650 
680 
700 
610 
679 
569 
440 
520 
570 
460 
520 
420 
420 
630 
550 
570 
490 
500 
310 
310 
310 
260 
240 
332 
337 
361 
398 
271 
279 

Specific 
Cond. 
(field) 

5,500 
3,100 
970 
832 
846 
505 
682 
750 
540 
753 
822 
785 
630 
676 
528 
590 
570 
406 
601 
606 
342 
444 
422 
365 
367 
370 
374 
512 
463 
476 
414 

275 
267 
237 
183 
275 
343 
327 
307 
365 
235 
185 

Cyanide 
Total 

97 
0,30 
4,6 
18 
14 
13 
6,4 
15 
19 
11 
7,9 
10 
5.2 
8.6 
8.8 
7,9 
5,6 
5,9 
5,0 

5,09 
5.52 
8.3 
2.4 
1.7 
2.5 
4.1 
2.6 
3.0 
5.8 
7.7 
4.0 
2.4 
2.1 
0.9 
1.6 

<0.05 
0.9 
0,7 
0,7 
7,1 

0,37 
0,096 
0,114 
0,257 

Cyanide 
Free 

8,2 

<0,020 

Cyanide 
Amenable 

<0,01 
22,7 

<0,01 

1,7 
<0,01 

5,5 
<0,10 
3,6 

0,91 
2,2 

0,93 
<0,01 

2,7 
<0,01 
<0,5 
0,58 
<0,20 
0,65 
0,83 

0,093 
0,093 
0,72 
0,66 
2,0 
1,0 

0.068 
0.58 
2.8 
0.9 
2.4 
< M 
0.0 
0,2 

0,2 
<0,01 
0,7 

1 0,27 
0,31 

<0,0050 
0,112 
0,257 

Fluoride 

890 
1000 
360 
87 
45 
53 
6.8 
52 
25 
22 
31 
32 
32 
17 
29 
10 
21 
20 
18 

16.7 
14.4 
9.8 
14 
17 
14 
8.8 
8.7 

9.5 J 
17 

6.3J 
8.4J 
7.3 
12 
3.9 
3.9 
3.6 
3.4 
3.5 
4.1 
3.3 
2.8 
5.0 

2.75 
2.83 

Arsenic 

0.169 

0.033 
0.042 
0.027 
0.018 
0.020 
0.02 

0.023 
0.01 

0.011 
0.015 

0.0089 
0.02 
0.018 

0.0042 
0.014 
0.139 

<0.004 
<0.004 
0.0061 

0.01 
<0.004 
0,0055 
0,0055 
<0,004 
0.012 
0.013 
0.016 
0.0088 
<0.004 
0.0090 
0.0087 

<0.0040 
<0.004 
0.0065 
<0,004 

<0.0050 
•=0.0050 
<0.0050 

0.015 
0.128 

0.00559 

Beryllium 

0.035 

<0.01 
0,0005 
<0,0005 
<0,0005 
<:0,0005 
<0,0005 
<0,0005 
<0.0005 
<0,0005 
<0,0005 
<0,0005 
0,00088 
0,00075 
<0,0005 
0,00113 
0,0169 
<0,0005 
<0.0005 
<0,0005 
0,0005 

<0,0005 
<0,0005 
<0.0005 
<0.0005 
0.0016 
0.0014 
0.0015J 
0.00081 
0.0005 

0.00085 
<0.0005 

<0.00050 
<0.0005 
0.00073 
<0.0005 
<:0.0010 
<0.0010 
<0.0010 
0,0012 

0,000595 
0,000564 

Iron 

498 
115 

1000 
8,5 

9,0 

Manganese 

46,3 
15,4 

0,58 
0,51 
0,56 
0,28 
0,53 
0,68 
0,23 
0,33 
0.49 
0.72 
0.61 
1.5 
2.0 
3.0 

3.12 
14.8 

<0.005 
2.48 
4.2 
4.8 
3.2 
2.8 
2.1 
1.9 
t.7 

0.88 
1.6 

0.56 
0.60 
1.70 
0.19 
0.22 
0.08 
0.20 
0.05 
0.05 
0.21 
0.11 
0.66 

0.166 
0.127 

Sodium 

1,800 
1,470 
970 
280 

210 
120 
140 
140 
130 
170 
110 
92 
79 
160 
110 
110 
129 
141 

0.975 
107 
53 
83 
82 
110 
85 
59 
72 
100 
80 
94 
74 
54 
40 
46 
47 
37 
33 

43.8 
53.8 
55.3 
62.3 
24.9 
22.9 

Vanadium 

0.369 

0.01 
0.03 
0.02 
0.02 

0.017 
0.029 
0.016 
<0.01 
iO.01 
<0.01 
<0.01 
0.035 
0.026 
0.011 

0.0355 
0.273 
<0.01 
<0.01 
0.014 
0.028 
0,012 
0,012 
<0,01 
<0,01 
0,045 
0,042 
0,043 
0,025 

<0,010 
0,03 

0.011 
0.012 
<0.01 
0.015 
<0.01 

<0.0050 
0,0084 
0,012 
0,040 

0,0162 
0,0131 

PCE 

<0,005 

Note; Ail results in mg/L unless othenwise noted. J > One or more quality control criterle not met Value considered estimated. 

Hvdrosvstems Manaeement. Inc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

M W - 3 9 S 

5/86 

6/88 

1/95 

5/97 

5/98 

5/99 

5/99 (Dup.) 

5 /00 

5/01 

5/02 

5/03 

5/04 

5/05 

5/06 

5/07 

9/07 

3/08 

3/08 ( D u p ) 

6/08 

9/08 

1/09 

5/09 

9/09 

1/10 

7/10 

11/10 

p H (lab) 

9,5 
9,3 
8,9 
8,9 

9,04 

9 ,05 

9,05 

9,18 

8,91 

9,06 

8,95 

9,28 

9,24 

8,96 

9,06 

9,12 

9,03 

9,03 

9,06 

9,08 

8,9 
8,9 
9,0 
9,1 
9,0 

9.06 

p H (field) 

9.1 
8,7 
9.2 

9.09 

9.30 

9.30 

9.19 

9.38 

9.01 

9.20 

9.46 

9.14 

9.24 

9.22 

9.55 

8.93 

9.19 

9.04 

9.13 

9.38 

9.22 

9.38 

9.38 

Specif ic 

Cond . 

(lab) 

8,360 

3,500 

2,700 

5,500 

4 ,000 

4,300 

4 ,200 

4 ,500 

3,700 

4,200 

3,800 

3,400 

4 ,800 

4,400 

4,000 

3,300 

3,300 

3,400 

3,700 

3,400 

3,300 

2,980 

3,050 

3,440 

3,160 

3,160 

Specif ic 

Cond , 

(field) 

2,550 

900 
5,500 

4 ,000 

3,620 

3,620 

3,870 

2,820 

2,420 

4 ,120 

5,040 

4 ,440 

3,530 

3,380 

2 ,810 

1,881 

1,211 

4 ,120 

3,510 

3,640 

3 ,030 

3 ,050 

3 ,460 

1,675 

Cyanide 

Tota l 

11 
3,8 

0.64 

3,6 
2,3 
3.4 
3,6 
3,5 
2.0 
4,8 
3,1 
8,5 
7,9 
7,2 
5,7 
3,2 
3,1 
3,9 
5,7 
5,4 
4,0 
3,6 
3,5 
3,6 

3.18 

3.09 

Cyanide 

Free 

2.9 

Cyanide 

Amenab le 

0.10 

<0,01 

<0,2 

<0,01 

0,24 

0,89 

3,5 
0.86 

0,55 

<0,01 

0,76 

0,025 

2,4 
0,089 

<0.010 

<0.01 

<0.01 

0.820 

<0.01 

4 
0.11 

<0.0050 

0.99 

3.18 

3.09 

Fluoride 

244 
110 
59 
150 
98 
120 
120 
110 
97 
130 
140 
150 

190 J 

130 J 

180 
120 
93 
100 
140 
150 
162 
115 
109 
127 
106 
153 

Arsen ic 

0.016 

<0.004 

0.009 

0.009 

0 .0096 

0.009 

0.013 

0.011 

0.0311 

0.012 

0.016 

0.014 

0.011 

0.012 

0.015 

0.013 

0.013 

0.013 

0.014 

0.014 

0.016 

0.011 

0.015 

0 .00873 

0.00922 

Beryl l ium 

<0,0015 

<0,01 

<0.0005 

<0.0005 

<0 .0005 

<0.0005 

<:0.0005 

<0.005 

0 .000659 

<0.0005 

<0.0005 

<0 .0005 

<0 .0005 

<0.0005 

<0 .00050 

<0,0005 

<0.0005 

<0.0005 

<0.0005 

<0 .0010 

<0.0010 

<0 .0010 

<0 .0010 

•=0.0005 

<0.0005 

Iron 

25.0 

36.6 

0.36 

2.3 

Manganese 

1.35 

1.63 

0.22 

0.15 

0.11 

0.12 

0.11 

0.097 

0.22 

0.269 

0.15 

0.19 

0.15 

0.21 

0.11 

0,16 

0,14 

0,15 

0,11 

0,094 

0,083 

0,12 

0.13 

0.14 

0 .0795 

0.0748 

Sod ium 

2 7 8 0 

828 
520 

1300 

700 
950 

1,100 

1,100 

880 
1,070 

800 
2,000 

1,200 

940 
950 
750 
830 
830 
860 
960 
585 

1,200 

982 
918 
641 
540 

Vanad ium 

0.053 

<0.01 

<0.01 

<0.01 

•=0.01 

<0.01 

<;0.01 

0.015 

0 .0244 

0.013 

0.015 

<0.01 

0.017 

•=0.01 

0.01 

0,01 

0,01 

<0,01 

<0,01 

0,0051 

0,0094 

0 ,013 

0,011 

0,0117 

<0.005 

PCE 

<0.005 

Note: Ail results In mg/L unless otherwise noted. J - One or more quality control criteria not met. Value considered estimated. 

Hvdrosvstems Manaeement. Tnc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-39D 
5/86 
6/88 
1/95 
5/97 
5/98 
5/99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 
5/07 
6/08 
5/09 
7/10 

pH (lab) 

8.1 
7.9 
7.5 
7,5 

7,52 
7,59 
7,68 
7,50 
7,61 
7,80 
7,57 
7,63 
7,63 
7,42 
7.42 
7.4 

7.45 

pH (field) 

7.8 
7.6 
7.66 
7.35 
7.64 
7.60 
7.83 
7.58 
7.78 
7.66 
7.25 
7.62 
7.27 

7.65 
7.92 

Specific 
Cond. 
(lab) 

627 
590 
630 
630 
590 
540 
580 
550 
510 
580 
590 

2,600 
860 

1,200 
2,400 
1,350 
1,410 

Specific 
Cond, 
(field) 

595 
410 
457 
560 
447 
503 
423 
301 
430 
649 

2,510 
720 
829 
338 

1,120 
1,033 

Cyanide 
Total 

0,21 
0,17 
0,07 
0,06 
0,04 
0,037 
0,027 
0,024 
0,026 
0,033 
0.024 
4.2 
0.32 
0.74 
3.7 
1.1 
1.06 

Cyanide 
Free 

0.02 

Cyanide 
Amenable 

0.03 
<0.01 
0.08 

<0.01 
<0.01 
0.027 
0.024 
<0,01 
<0.01 
0.024 
0.017 
<0.01 
0.012 
0.28 

<0.0050 
1.08 

Fluoride 

7.4 
6.1 
3.9 
3.8 
3.6 
3.4 
3.2 
3.1 
3.7 
4,0 
4,2 
15J 
9,0J 
4,3 
12 
6,5 
14 

Arsenic 

0,0021 
<0,004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
«:0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.0O4 

<0.0050 
0.000605 

Beryllium 

<0.0015 
<0.01 

<0.0005 
<0.0005 
<0.0005 
<0.0005 
<:0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
«:0.0005 
•=0.0005 
<0,0010 
<0.0005 

Iron 

0.14 
0.36 
0,06 

0,13 

Manganese 

0,54 
0,681 
0,87 
0,87 
0,77 
0,87 
0,90 
0,78 
0,785 
0,93 
1,0 
2,6 

0,94 
1,90 

2 
1,1 

0,886 

Sodium 

103 
53,9 
36 
32 
34 
33 
29 
32 

32,3 
33 
33 

650 
110 
150 
520 
230 
282 

Vanadium 

<0,0026 
<0,01 
<0,01 
<0,01 
•=0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0.01 

<0.0050 
<0.0050 

PCE 

<0.005 

Note: All results in mg/L unless otherwise noted. J " One or more quality control criteria not met. Value considered estimated. 

Hvdrosvstems Manaeement. Inc. 



age 3f. 

TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-40S 
5/86 
6/88 
1/95 
5/97 
5/98 
5/99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 
5/07 
6/08 
5/09 
7/10 

pH (lab) 

8.9 
9.2 
7.9 
7.9 
8.2 

8.50 
8.08 
8.10 
7.89 
7.85 
7.86 
7.76 
7,95 
7,95 
8,15 
8.0 
8,16 

pH (field) 

9,2 
7,9 
8,07 
8,18 
8,83 
8,04 
7,61 
7,91 
7.98 
7.83 
7.51 
7,82 
8,01 

8,26 
8,42 

Specific 
Cond, 
(lab) 

2,550 
2,100 
2,500 
1,900 
1,400 
1,300 
1,100 
950 
720 

1,400 
1,200 
960 

1,000 
1,100 
1,100 
1,020 
993 

Specific 
Cond, 
(field) 

2,200 
1,600 
1.417 
1,335 
1.100 
900 
693 
543 

1,042 
855 
804 
831 
823 
655 
1002 
781 

Cyanide 
Total 

1,7 
1.5 

0.87 
0.72 
0.36 
0.32 
0.25 
0.25 
0.20 
0.58 
0.61 
0.24 
10 
7 

7.1 
8.9 
2.27 

Cyanide 
Free 

0.03 

Cyanide 
Amenable 

<0.01 
<0.01 
0.40 
<0.01 
<0.01 
0.25 
0.25 
0.17 
0.02 

0.017 
<0.01 

2.9 
<0.01 

1 
0.019 
2.27 

Fluoride 

28 
5.9 
40 
21 
39 
30 
14 
13 
14 
21 
9.2 

7.3 J 
21J 
44 
58 

37.5 
38.4 

Arsenic 

0.018 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
0.0074 
0.0072 
<0.0050 

0.133 

Beryllium 

<0.0015 
<0.01 

<0.0005 
<0.0005 
•=0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
0.00066 
0.00097 
0.0012 

0.000766 

Iron 

12.8 
1.89 
0.36 

0.19 

Manganese 

0.49 
0.139 
0.33 
0.66 
0.13 
0.11 
0.42 
0.57 

0,0577 
0,64 
0,84 
1.1 
0.4 

0.57 
0.64 
0.65 

0.495 

Sodium 

650 
445 
470 
380 
270 
250 
110 
140 
147 
200 
220 
160 
170 
230 
220 
280 
175 

Vanadium 

0.0056 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<O.01 
<0,01 
<0.01 
<0.01 
0.016 
0.026 
0.029 
0.0234 

PCE 

<0.005 

Note: Alt results In mg/L unless otherwise noted. J * One or more quality control criteria not met. Value considered estimated. 

u-.7^r.rtc\;ctpm<; Management. Tnc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

|MW-40D 
5/86 
6/88 
1/95 
5/97 
5/98 
5/99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 
5/07 
6/06 
5/09 
7/10 

pH (lab) 

9.4 
9.4 
7.6 
7.6 

7.85 
7.99 
7.88 
8.01 
7.88 
7,65 
7.69 
7.89 
7.91 
7.76 
7.88 
7.70 
8.00 

pH (field) 

9.4 
7.7 
7.9 

7.73 
8.25 
7,84 
7,45 
7,73 
7,9 

7,79 
7,56 
7,82 
7.76 

8.00 
8.34 

Specific 
Cond. 
(lab) 

1,120 
1,200 
2,000 
1,800 
1,300 
920 
960 
790 
600 

1,000 
820 

1,000 
1,100 
1,000 
990 
975 
954 

Specific 
Cond. 
(field) 

1,290 
1,375 
1,350 
1,250 
745 
810 
611 
450 
739 
595 
849 
915 
738 
579 
964 
753 

Cyanide 
Total 

7.4 
7.0 
0,70 
0,59 
0,49 
0,16 
0,25 
0,15 
0.10 
0.13 
0.11 
0.68 
6.6 
4.1 

6.8(J) 
7.8 
5.38 

Cyanide 
Free 

0.06 

Cyanide 
Amenable 

<0.01 
<0.01 
<0.1 
0.47 
0.16 
0.25 
0.15 
<0.01 
•=0.01 
0.012 
0,034 
0,15 

<0,01 
0,47 

<0,0050 
5,38 

Fluoride 

20 
36 
16 
7,6 
19 
12 
11 
8,6 
7,7 
9,6 
11 

4,9 J 
11J 
17 
29 

19,6 
36,2 

Arsenic 

0,018 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
<0,004 
«;0,004 
<0,004 
•=0,004 
<0,004 
<0,004 
<0,004 
0,0045 
<0,0050 

0,117 

Beryllium 

<0,0015 
•=0,01 

<0,0005 
<0.0005 
<0,0005 
<0,0005 
•=0,0005 
<0,0005 
<0,0005 
<0,0005 
<0,0005 
<0.0005 
<0.0005 
<0.0005 
<0.Q010 
0.000581 

Iron 

11.7 
7.81 
0.20 

0.16 

Manganese 

0.62 
0.454 
0.74 
1.3 

0.36 
0.42 
0.69 
0.90 
1.14 
1.2 
0.9 

0.73 
0.98 
0.94 
0.77 
0.82 
0.467 

Sodium 

280 
258 
340 
340 
250 
150 
97 
78 

79.4 
86 
120 
140 
180 
180 
160 
225 
158 

Vanadium 

0.012 
<0.01 
<0.01 
<0.01 
<0.01 
•=0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0.01 
<0,01 
<0,01 

0,0061 
0,0158 

PCE 

<0,005 

Note: Alt results In mg/L unless otherwise noted. J - One or more quality control criteria not met. Value considered estimated. 

Hvdrosvstems Manaeement. Inc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-41 
1/95 
5/97 
5/98 
5/99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/07 

pH (lab) 

6,6 
6,3 
6,87 
6,79 
6,79 
6,70 
7,01 
6,87 
6,85 
6,79 

pH (field) 

8,2 
6,98 
8,74 
6,80 
8,98 
7,00 
7,10 
6,83 
8,65 
6,89 

Specific 
Cond, 
(lab) 

490 
490 
420 
420 
430 
450 
430 
460 
450 
430 

Specific 
Cond, 
(field) 

600 
357 
449 
370 
424 
421 
377 
372 
361 
339 

Cyanide 
Total 

0,04 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0.01 
<0,01 
<0,01 
<0.01 

Cyanide 
Free 

Cyanide 
Amenable 

0.02 

Fluoride 

0.2 
0.20 
0.30 
0.33 
0.25 
0.34 
0.24 
0.26 
0.45 
0.23 

Arsenic 

0.017 
0.022 
0.016 
0.014 
0.016 
0.015 
0.0135 
0.016 
0.017 
0.015 

Beryllium 

<0.01 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 

Iron 

8.9 

9.2 

Manganese 

1.3 
1.6 
1.3 
1.1 
1.1 
1.0 

0.938 
1.1 
1.1 
1.3 

Sodium 

22 
21 
21 
20 
17 
19 

22.9 
23 
26 
22 

Vanadium 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

PCE 

Note: All results In mg/L unless otherwise noted. J - One or more quality control crKerIa not met. Value considered estimated. 

Hvdrosvstems Manaeement. Inc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-42S 
6/88 
2/90 
1/95 
5/97 
5/98 
5/99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 
5/07 
6/08 
5/09 
7/09 
7/10 

pH (lab) 

8.0 
8.4 
8.2 
8.2 
8.26 
8.19 
8.19 
8.03 
8.20 
8.25 
8.29 
8.30 
8.58 
8.36 
7.97 
7.90 

8.06 

pH (field) 

8.4 
8.25 
8.4 

8.57 
8.46 
8.54 
8.18 
8.03 
8.15 
7.32 
8.37 
8.10 
7.80 
8.49 

8.10 
8,45 
8,07 

Specific 
Cond, 
(lab) 

930 
2,100 
1,600 
1,700 
1,400 
1,500 
1,900 
1,700 
1,900 
2,300 
4,500 
2,700 
4,400 
2,600 
2,900 
3,280 

2,520 

Specific 
Cond, 
(field) 

870 
2,400 
785 

1,350 
1,460 
1,100 
1,530 
1,208 
859 

1,721 
4,040 
3,110 
1,737 
1,601 
1,224 
3,380 
2,630 
1,446 

Cyanide 
Total 

0,70 
0,266 
0,45 
0,56 
0,52 
0,54 
0,66 
0,51 
0,52 
0,94 
3.1 
4.0 
3.8 
1.8 
2.3 

[7,9] 
3,1 

Cyanide 
Free 

1.39 

Cyanide 
Amenable 

0,25 
0,079 
<0,01 
<0,02 
<0,01 
0,033 
0,86 
0,082 
<0,02 
0,14 
<0,01 
0,068 
0,13 
<0,01 
0,22 

[0,033] 
<0,005 
0,701 

Fluoride 

14.0 
35.0 
22 
29 
27 
26 
28 
23 
37 
51 
74 

69 J 
100J 

39 
37 

60.1 

36.4 

Arsenic 

0.002 

<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
0.0068 
<0.004 
0.0065 
<0.004 
<0.004 
0.0053 

0.115 

Beryllium 

<0.0015 

<0,01 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
•=0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0010 

<0.0005 

Iron 

0.232 
0.88 
0.2 

0.39 

Manganese 

0.237 

0.35 
0.33 
0.37 
0.49 
0.65 
0.84 

0.603 
0.41 
0.38 
1.2 

0.23 
0.2 

0.37 
0.25 

0.215 

Sodium 

143 
520 
280 
300 
270 
260 
280 
300 
475 
430 

1,500 
580 
930 
560 
570 

1,010 

391 

Vanadium 

0.0027 

<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 
<0.01 

<0.0050 

<0.0050 

PCE 

<0,005 

Note: All results in mgA. unless otherwise noted. J - One or more quality control criteria not met. Value considered estimated. 

Hvdrosvstems Management. Inc. 
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TABLE 4 
SUMMARY OF ANALYTICAL RESULTS FOR REMEDIAL ACTION 

GROUNDWATER MONITORING WELLS AND PARAMETERS 
ORMET CORPORATION 

HANNIBAL, OHIO 

MW-42D 
6/88 
1/95 
5/97 
5/98 
5/99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 
5/07 
6/08 
5/09 
7/09 
7/10 

pH (lab) 

7.9 
7.5 
7.6 

7.54 
7.56 
7.73 
7.53 
7.57 
7.57 
7.66 
7.87 
7.73 
7.81 
7.64 
7.7 

8.04 

pH (field) 

8.1 
7.7 
7.99 
7.84 
7.83 
7.74 
7.68 
7.60 
7.21 
7.70 
7.53 
7.80 
7.88 

7.87 
8.10 
8.11 

Specific 
Cond. 
(lab) 

550 
640 
580 
550 
530 
580 
550 
530 
600 

1,700 
2,100 
2,000 
1,200 
2,900 
2,660 

2,510 

Specific 
Cond. 
(field) 

800 
410 
466 
535 
435 
490 
462 
316 
461 

1,899 
1,844 
1,737 
832 

1,320 
2,260 
3,320 
1,667 

Cyanide 
Total 

0.18 
0,04 
0,04 
0,07 
0.03 
0.027 
0.023 
0.021 
0.017 
0.65 
1.6 
2.7 

0.63 
4.6 
[5.8] 
4.7 
1.69 

Cyanide 
Free 

Cyanide 
Amenable 

<0.01 
«:0.01 
<0.01 
0.01 
<0.01 
0.027 
0.023 
<0.01 
0.017 
0.65 

0.017 
0.92 

<0.01 
0.81 

<0.0050 
<0,005 

1.17 

Fluoride 

6.0 
3.6 
3.2 
3.3 
3.4 
3.0 
3.1 
3.0 
4.0 
9.8 
11 J 

10.0J 
9.2 
14.0 
24.1 

27.4 

Arsenic 

0.0028 
<0.004 
<0.004 
<0.008 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
<0.004 
0.0073 
<0.004 
<0.004 
<0.004 
0.0058 

0.00108 

Beryllium 

•=0.0015 
<;0.01 

<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0010 

<0.0005 

Iron 

1.11 
0.08 

0.053 

Manganese 

0.638 
1.5 
1.3 
1.2 
1.3 
1.3 
1.3 

1.17 
1.4 
1.6 

0.35 
1.2 
0.9 
1.1 

0.84 

0.697 

Sodium 

68.6 
31 
27 
26 
26 
24 
32 

29.5 
34 

430 
810 
450 
220 
650 
877 

634 

Vanadium 

0.0028 
<0.01 
<0.01 
<0,01 
<0.01 
<0.01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 
<0,01 

<0,0050 

<0,0050 

PCE 

<0,005 

Note: All results in mg/L unless othenvise noted. J • One or more quality control criteria not met. Value considered estimated. 

Hvdrosvstems Manaeement. Inc. 



TABLE 5 
TOTAL, AMENABLE, and WAD 

CYANIDE COMPARISON 
NOVEMBER 2010 DATA 

ORMET PRIMARY ALUMINUM CORPORATION 
HANNIBAL, OHIO 

MW-2 

MW-5 

MW-12 

MW-16 

MW-18 

MW-28 

MW-31 

MW-32 

MW-35 

MW-36 

MW-37 1 

MW-39S 

FB-1 

Total Cyanide 

7.31 

2.86 

0.0192 

4.61 

8.2 

0.248 

2.08 

3.76 

2.56 

1.21 

0.257 

3.09 

<0.005 

Amenable Cyanide 

4.25 

2.86 

0.0192 

3.03 

<0.25 

0.248 

0.967 

3.24 

2.56 

1.21 

0.257 

3.09 

<0.005 

WAD Cyanide 

0.0794 

0.0412 

0.0101 

0.0698 

0.118 

0.00875 

0.0609 

0.0728 

0.0108 

0.0225 

0.0138 

0.0406 

<0.005| 

Amenable Cyanide = Cyanide Amenable to Chlorination 

WAD Cyanide = Weak Acid Dissociable Cyanide 

Hydrosystems Management, Inc. 



TABLE 6 

SUMMARY OF ANALYTICAL RESULTS FOR PCBS 

ORMET CORPORATION 

HANNIBAL, OHIO 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-12't8 

Aroclor-12S4 

Aroclor-1260 

Page 1 of 3 

MW-12 

5/15/02 

<0.52 

<0.52 

<0.52 

<0.52 

<0.52 

<0.52 

<0.52 

10/01/02 

<0.521 

<0.521 

<0.521 

<0.521 

<0.521 

<0.521 

<0.521 

1/15/03 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0,5 

5/22/03 

<0.5 

<0.5 

<0.5 

<0.5 

«;0.5 

<0.5 

<0.5 

9/11/03 

<0.5/<0.5 

<0,5/<0,5 

':0.5/<0.5 

<0.5/<0,5 

<0.5/«:0.5 

<0,5/<0.5 

<0,5/<0,5 

1/13/04 

<0,52/<0,52 

<0.52/<0.52 

<0.52/<0,52 

<0,52/<0.52 

<0.52/<0,52 

<0,52/<0.52 

«:0,52/<0.52 

5/11/04 

<0.5 

<0.5 

<0,5 

<0,5 

<0,5 

<0.5 

<0,5 

9/28/04 

<0.51/<0.53 

<0,51/<0.53 

<0,51/<0.53 

<0.51/<0.53 

<0.51/«:0.53 

<0,51/<0.53 

<0.51/<0.53 

1/18/05 

<0.51/<0.5 

<0,51/<0,5 

<0.51/<0.5 

<0,51/<0.5 

<0,51/<0,5 

<0.51/<0,5 

<0.51/<0.5 

5/19/05 

<0,5 

<0.5 

<0.5 

<0.5 

<0.5 

<0,5 

<0.5 

10/6/05 

<0.5/<0,5 

<0.5/<0,5 

<0,5/<0.5 

<0.5/<0.5 

<0.5/<0.5 

<0,5/<0,5 

<0.5/<0.5 

1/18/06 

<0.5/<0.5 

<0.5/<0,5 

<0.5/<0.5 

<0,5/<0,5 

«:0.5/<0,5 

<0.5/':0,5 

<0.5/<0,5 

5/18/06 

<0,5 

<0.5 

<0,5 

<0.5 

<0.5 

<0.5 

<0.5 

9/18/06 

... 

... 

... 

... 

... 

... 

... 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Arocior-12'»8 

Aroclor-1254 

Aroclor-12(30 

MW-12 

2/26/07 

<0.5 

<0.5 

<0,5 

<0.5 

<0,5 

<0.5 

<0.5 

5/17/07 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0,5 

9/6/07 

... 

... 

... 

... 

... 

... 

— 

3/12/08 

<0.5 

<0.5 

<0.5 

«:0.5 

<0.5 

<0.5 

<0.5 

6/12/08 

<0,5 

<0,5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

9/11/08 

<0.5 

<0.5 

<0.S 

<0.5 

<0.5 

<0,5 

<0.5 

1/28/09 

<0,52 

<0,52 

<0,52 

<0.52 

<0,52 

<0,52 

<0.52 

5/20/09 

<0.51/<0.52 

<0.51/<0,52 

<0.51/<0,52 

<0.51/<0.52 

<0.51/<0.52 

<0.51/<0.52 

<0.51/<0.52 

9/24/09 

<0.52 

<0.52 

<0.52 

<0.52 

<0,52 

<0,52 

<0.52 

1/27/10 

<0.52 

<0.52 

<0.52 

<0.52 

<0,52 

<0.52 

<0.52 

7/21/10 

<0.50 

<0,50 

<0,50 

<0.50 

<0.50 

<0.50 

<0.50 

11/17/10 

<0,50 

<0.50 

<0.50 

<0.50 

<0.50 

<0.50 

<0.50 

All results in ug/L. Not Analyzed 

Hydrosystems Management, Inc. 



TABLE 6 

SUMMARY OF ANALYTICAL RESULTS FOR PCBS 

ORMET CORPORATION 

HANNIBAL, OHIO 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-12't8 

Aroclor-1254 

Aroclor-1260 

5/15/02 

<0.52 

<0.52 

<0.52 

<0.52 

<0.52 

<0.52 

<0.52 

10/01/02 

<0,5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

1/15/03 

<0.5 

<0.5 

<0,5 

<0,5 

<0,5 

<0,5 

<0.5 

5/22/03 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

«:0.5 

9/11/03 

<0,5 

<0,5 

<0,5 

<0,5 

<0.5 

<0.5 

<0,5 

1/14/04 

<0.52 

<0.52 

<0.52 

<0,52 

<0.52 

<0.52 

<0.52 
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MW-44S 

5/14/04 

<0.5 

<0.5 

<0,5 

<0.5 

<0.5 

<0,5 

<0.5 

9/28/04 

<0,52 

<0.52 

<0,52 

<0.52 

<0,52 

'=0.52 

<0,52 

1/18/05 

<0,51 

<0.51 

<0.51 

<0.51 

<0.51 

<0.51 

<0.51 

5/18/05 

<0.5 

<0.5 

<0,5 

<0.5 

<0.5 

<0.5 

<0.5 

10/5/05 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0,5 

<:0,5 

1/17/06 

<0,5 

<0.5 

<0.5 

<0,5 

<0.5 

<0.5 

<0,5 

5/16/06 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

9/18/06 

<0.52 

<0.52 

<0.52 

<0,52 

<0,52 

«:0.52 

<0.52 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

MW-44S 

2/26/07 

<0.5 

<0,5 

<0,5 

<0.5 

<0.5 

<0.5 

<0,5 

5/17/07 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

9/6/07 

<0,5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0,5 

3/12/08 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

6/11/08 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

9/11/08 

<0.5 

<0,5 

<0,5 

<0,5 

<0,5 

<0.5 

<0.5 

1/28/09 

<0.53 

<0.53 

<0,53 

<0.53 

<0.53 

<0,53 

<0,53 

5/19/09 

<0,52 

<0,52 

<0.52 

<0.52 

<0,52 

<0.52 

<0,52 

9/23/09 

<0.51 

<0.51 

<0,51 

<0.51 

<0.51 

<0,51 

<0.51 

1/26/10 

<0.51 

<0.51 

<0.51 

<0.51 

<0.51 

<0,51 

<0.51 

7/21/10 

<0,5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

11/18/10 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

All results in ug/L. Not Analyzed 

Hydrosystems Management, Inc. 



TABLE 6 

SUMMARY OF ANALYTICAL RESULTS FOR PCBS 

ORMET CORPORATION 

HANNIBAL, OHIO 

Page 3 of 3 

Aroclor-1016 

1 Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroolor-1248 

Aroclor-1254 

1 Aroclor-1260 

MW-44D 1 

5/15/02 

<0,5 

<0.5 

<0,5 

<0.5 

<0.5 

<0.5 

<0,5 

10/01/02 

<0,51 

<0.51 

<0.51 

<0.51 

<0.51 

<0.51 

<0.51 

1/15/03 

<0.5 

<0.5 

<0.5 

<0.S 

<0.5 

<0,5 

<0,5 

5/22/03 

<0,5 

<0,5 

<0,5 

<0.5 

<0,5 

<0.5 

<0.5 

9/11/03 

<0.5 

<0,5 

<0.5 

<:0.5 

<0.5 

<0.5 

«:0.5 

1/14/04 

<0.51 

<0.51 

<0.51 

<0,51 

<0.51 

<0,51 

<0,51 

5/14/04 

<0.5 

<0,5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

9/28/04 

«:0.51 

<0.51 

<0.51 

<:0.51 

<0.51 

<0.51 

<0.51 

1/18/05 

<:0.51 

<0,51 

<0.51 

<0,51 

<0.51 

«:0.51 

<0.51 

5/18/05 

<0,5 

<0,5 

<0,5 

<0.5 

<0.5 

<0,5 

<0.5 

10/5/05 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0,5 

<0.5 

1/17/06 

<0,5 

<0.5 

<0.5 

<0,5 

<0.5 

<0,5 

<0.5 

5/16/06 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

9/18/06 

<0.53 

<0,53 

<0.53 

<0.53 

<0.53 

<0,53 

<0.53 

Aroclor-1016 

Aroclor-1221 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

1 Aroclor-1260 

MW-44D 

2/26/07 

<0.5 

<0.5 

<0.5 

<0,5 

<0.5 

<0.5 

<0.5 

5/17/07 

<0.5 

<0.5 

<0.5 

<0,5 

<0.5 

'=0,5 

<0,5 

9/6/07 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

3/12/08 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

6/11/08 

<0.5 

<0.5 

<0,5 

<0,5 

<0,5 

<0.5 

<0.5 

9/11/08 

<0.5 

<0,5 

<0,5 

<0.5 

<0.5 

<0.5 

<0.5 

1/28/09 

<0.52 

<0.52 

<0,52 

<0.52 

<0.52 

<0.52 

<0.52 

5/19/09 

<0.51 

<0,51 

<0.51 

<0.51 

<0.51 

<0,51 

<0,51 

9/23/09 

«:0.52 

<0.52 

<0.52 

<0.52 

<0.52 

<0.52 

<0.52 

1/26/10 

<0.52 

<0.52 

<0.52 

<0,52 

<0.52 

<0.52 

<0,52 

7/21/10 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

11/18/10 

<0.5 

<0,5 

<0,5 

<0,5 

<0.5 

<0.5 

<0.5 

All results in ug/L. Not Analyzed 
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TABLE 7 
SUMMARY OF ESTIMATED AQUIFER AREAS ABOVE CLEANUP GOALS 

AND CONTAMINANT MASS-IN-PLACE 
ORMET CORPORATION 

HANNIBAL REDUCTION DIVISION 
HANNIBAL, OHIO 

Sampling 
1 Date 

6/88 
1/95 
5/97 
5/98 
5/99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 
5/07 
6/08 
5/09 
7/10 1 

Estimated Area of Aquifer 
Above 4 mg/L Fluoride 

43.3 a. 
48.4 a. 
43.7 a. 
36.9 a. 
43.7 a.* 
41.6 a. 
41.4 a. 
37.9 a. 
38.8 a. 
42.1 a. 
39.5 a. 
45.4 a. 
42.1 a. 
44.0 a. 
41.7 a. 
47.5 a. 

% Change 

+11.6 
-9.7 

-15.6 
+18.4 
-4.8 
-0.5 
-8.5 
+2.3 
+7.8 
-6.2 

+14.9 
-7.3 
+4.5 
-5.2 

+13.9 

Estimated Area of Aquifer 
Above 0.2 mg/L Total CN 

24.5 a. 
5.9 a. 

21.3 a. 
10.5 a. 
27.5 a. 
36.5 a. 
36.7 a. 
37.2 a. 
37.2 a. 
38.1 a. 
43.7 a. 
44.8 a. 
46.6 a. 
49.9 a. 
50.0 a. 
51.5 a. 

L% Change 

-75.8 
+259 
-50.6 
+161 
+32.7 
+0.5 
+1.3 
0.0 

+2.4 
+12.8 
+2.5 
+4.0 
+7.1 
+0.2 
+3.0 1 

1 Sampling 
Date 
6/88 
1/95 
5/97 
5/98 
5/99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 
5/07 

, 6/08 
5/09 
7/10 

Estimated Fluoride 
Mass-in-Place 

85,702 lbs. 
28,168 lbs. 
29,033 lbs. 
23,888 lbs. 
30,416 lbs.* 
27,071 lbs. 
21,741 lbs. 
28,789 lbs. 
32,127 lbs. 
38,836 lbs. 
37,656 lbs. 
32,725 lbs. 
35,219 lbs. 
33,638 lbs. 
29,510 lbs. 
37,466 lbs. 

% ChangeJ 

-67.1 
+3.1 
-17.7 
+27.3 
-11.0 
-19.7 
+24.5 
+10.4 
+17.3 
-3.0 

-13.1 
+7.6 
-4.5 

-12.3 
+27.0 

Estimated Total CN 
Mass-in-Place 

6,821 lbs. 
4,271 lbs. 
2,943 lbs. 
2,597 lbs. 
5,566 lbs. 
4,679 lbs. 
4,300 lbs. 
4,530 lbs. 
2,773 lbs. 
3,062 lbs. 
4,681 lbs. 
6,615 lbs. 
6,438 lbs. 
5,997 lbs. 
5,422 lbs. 
3,441 lbs. 

% Change 

-37.4 
-31.1 
-11.8 
+114 
-15.9 
-8.1 
+5.1 
-38.8 
+9.4 

+34.6 
+41.3 
-2.7 
-6.8 
-9.6 
-36.5 1 

- Value corrected due to omission during 1999 calculation. 

Hydrosystems Management, Inc. 



TABLE 8 
COMPARISON OF CALCULATED MASS REMOVAL TO CHANGES IN ESTIMATED MASS-IN-PLACE 

SAMPLE 
DATE 

5/97 ' 
5/98 
5/99 
5/00 
5/01 
5/02 
5/03 
5/04 
5/05 
5/06 
5/07 
6/08 
5/09 
17/10 

FLUORIDE 
ESTIMATED 

MASS-IN-PLACE 
POUNDS 
CHANGE 

29,033 
23,888 -5,145 
30,416 +6,528 
27,071 -3,345 
21,741 -5,330 
28,789 +7,048 
32,127 +3,338 
38,836 +6,709 
37,656 -1,180 
32,735 -4,921 
35,219 +2,484 
33,638 -1,581 
29,510 -4,128 
37,466 +7,956 

TOTAL MASS REMOVED 

MASS 
REMOVED 

26,383 
29,516 
18,934 
19,653 
16,470 
12,042 
9,845 
8,802 
8,607 
6,085 
6,320 
6,964 

10,436 
1 180,057 

TOTA 
ESTIMATED 

MASS-IN-PLACE 

L CYANIDE 1 
POUNDS 
CHANGE 

2,943 
2,597 -346 
5,566 +2,969 
4,679 -887 
4,300 -379 
4,530 +230 
2,773 -1,757 
3,062 +289 
4,681 +1,619 
6,615 +1,934 
6,438 -177 
5,997 -441 
5,422 -575 
3,441 -1,981 

TOTAL MASS REMOVED 

MASS 
REMOVED 

3,462 
3,248 
2,884 
2,897 
2,321 
1,726 
1,597 
1,075 
1,392 
1,151' 
1,000 

936 
1,256 

1 24,945 

All values given in pounds. 
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Â u ̂ NABLE CYAN DPLET MAP FIGURE 

FOR THE ALLUVIAL AQUIFER 
(BASED ON SAMPLES COLLECTED IN JULY, 2010) 

ORMET PRIMARY ALUMINUM CORPORATION HANNIBAL, OHIO 



PLANT 
RECREATION 

AREA 

004- OUTFALL 

BACKWATER AREA 

OHIO RIVER 

600 Feet 

1.) FOR WELLS AT WHICH A PRIMARY SAMPLE AND A 
DUPLICATE SAMPLE WERE COLLECTED. THE 
HIGHER OF THE TWO VALUES WAS USED. 

2.) FOR WELL CLUSTERS AT WHICH BOTH THE 
SHALLOW AND THE DEEP WELL WERE SAMPLED, 
THE AVERAGE OF THE TWO VALUES WAS USED-
(SHOWN IN BRACKETS) 

LEGEND 

^ « ^ > • TOTAL CN 0.2 m g / L 

AWEN, CN 0.2 m q / L 

• GROUND "WATEA MONITORING WELL 

RIVER LEVEL MEASURING LOCATION 

. ^=- Environmental Consulting Ssrwicea 

HydroSystems Management, Inc. 
86 West Main St ree t 
West Middletown, Pennsylvania 15379 

PROJECT NO: riM00J19 

DRAWING: 03281ICL PLOT S(Ze- l" -600'_ 

1 
ORAFItU BY; CL 
CHECKED BY: CPS 
APPROVED BY: CPS 
REVISION NO: 

DATE-. 0 3 / 2 B / 2 0 U 
DATE: 0 3 / 2 8 / 2 0 1 1 
DATE: 0 3 / 2 8 / 2 0 1 1 
DATE: 

1 

2009 COMPARISON OF TOTAL VS. AMENABLE 
CYANIDE DISTRIBUTION IN GROUND WATER 

(BASED ON 0.2 mq/L CONCENTRATION CONTOURS) 

ORMET PRIMARY ALUMINUM CORPORATION HANNIBAL, OHIO 



FIGURE 7 
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APPENDDC A 

WATER SAMPLING LOG FORMS 

Appendix A-1 Water Sampling Log Forms for January 2010 Monitoring Event 

Appendix A-2 Water Sampling Log Forms for July 2010 Monitoring Event 

Appendix A-3 Water Sampling Log Forms for November 2010 Monitoring Event 
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APPENDIX A-1 

WATER SAMPLING LOG FORMS FOR JANUARY 2010 MONITORING EVENT 
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Page 
HYDROSYSTEMS MANAGEMENT, INC. 

WATER SAMPLING LOG FORM 

of 14 

Project Name: 

Project*: 

Location: 

Date: 

ORMET-REDUCTION MILL 

HM00326 

HANNIBAL. OHIO 

Sample I.D.: 

Duplicate I.D.: 

Time Sampling Began: 

Time Sampling Complete: 

MW-2 

/MS 
n/B 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 

MP Elevation 

Depth of Well Below MP (TD) 

Depth to Water Below MP (DTW) 

\/ater Column (WC) in Well (TD - DTW) 

! Casing Diameter: 

\ Gallons in Well (WC x GPF) 

TOP OF PVC 

667.52 

82.25 GALLONS PER FOOT (GPF) 

1"=0.04 |2"=o;jl6 |3"=0.37 4"=0.65 6"= 1.47 

2" 

3^ Gallons to be Purged: /C^-f-

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color: .PgOWV . Odor: A / o j ^ B Turbidity: C t Ot^ j r^Y 

Well Volumes 

pH: 

Spec. Cond.: 

Diss. Oxygen: 

Turbidity: 

Redox: 

Temp.: 

BC^K 
%51 
in% 

/ ^ . / 

/V6-ir. 
^^(PO 

1069-

/y.v 

e2^tf4/. 

*̂ .̂ y 
foaa 

/ ^ ' ^ 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 v. submersible pump 

Parameters to be Analyzed 

pH, Spec. Cond., F 

DISS. As, Be, Mn, Na, V 

TOTAL & AMENABLE CN 

PCE 

Container Description 

500 ml. PLASTIC 

250 mi. PLASTIC 

250 ml. PLASTIC 

3 x 4 0 ml. GLASS 

Preservative 

4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 

NaOH 

HCI 

Sampline Personnel: C. SMITH, R. FARGO 

Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page of 14 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL, OHIO 

I^ZU' fO 

Sample I.D.: 
Duplicate I.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-5 

JMO_ 
J(^fO 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

\/ater Column (WC) in Well (TD - DTW) 
Casing Diameter: 

Gallons in Well (WC x GPF) 

TOP OF PVC 

668.16 
92.00 

'WsJ 

GALLONS PER FOOT (GPF) 

1"=0.04 |2"N^.1g |3"=0.37 |4"=0.65 6"=1.47 

2" 

1 ^ Gallons to be Purged: / / 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color: L r . S/^C>^^ Odor: ^ f f f d B Turbidity: CLBAf2-

Well Volumes: 

pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

LO^-
f^ni 
m ? 

/V-/ 

IHC0l . 

S^HI 
Il^(^ 

N'^ 

JioA^I. 
S,^3 
/ /3¥ 

IH '^ 
Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 v. submersible pump 

Parameters to be Analyzed 
pH, Spec. Cond., F 

DISS. As, Be. Mn, Na, V 
I TOTAL & AMENABLE CN 

PCE 

Container Description 
500 ml. PLASTIC 
25Qmt , f ^STIC 

25tf»tirp1:ASTlC 
3 x 4 0 m l . GU\SS 

Preservative 
4 degrees C 

HNO3 - FIELD FILTERED (1 MICRON) 

NaOH 
HCI 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page of 14 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL, OHIO 

Sample I.D.: 
Duplicate I.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-12 
i ^ ^ ^ ^ ^ c B ^ 

J05o_ 
///B 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

/̂ater Column (WC) in Well (TD - DTW) 
Casing Diameter: 

Gallons in Well (WC x GPF) 

635.82 
68.42 

;5./5 
-51^ . ^ 7 

2" 

>5.^ 

TOP OF PVC 

GALLONS PER FOOT (GPF) 
1"=0.04 |2"=(>.l6 |3"=0.37 |4"=0.65 |6"=1.47 

Gallons to be Purged: / x 3 T~ 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color: MmL. Odor: Nd^t Turbidity: Cu^/i^ 
[Well Volumes 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

SG^X. 
l . U m$ 

iH^o 

J(i>M. 
l.SO 
H$?^ 

IHJ 

^ H i -
7. a 
Y*5 

IH Î 
Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; AH others 12 v. submersible pump 

Parameters to be Analyzed 
pH. Spec. Cond., F 

DISS. As, Be, Mn, Na, V 

TOTAL & AMENABLE CN 
PCBs 

Container Description 
500 ml. PLASTIC 
250 ml. PLASTIC 

250 ml. PLASTIC 
1 LITER AMBER GLASS 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 

NaOH 
4 degrees C { 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page of 14 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL, OHIO 

I ' T J L -10 

Sample I.D.: 
Duplicate I.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-1.6 

jSoo_ 
/SSO 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 

Depth to Water Below MP (DTW) 

\/ater Column (WC) in Well (TD - DTW) 
Casing Diameter: 

Gallons in Well (WC x GPF) 

TOP OF PVC 
662.72 
83.12 GALLONS PER FOOT (GPF) 

1"=0.04 |2":^.16 |3"=0.37 4"=0.65 6"=1.47 

2" 

( ^ • 7 Gallons to be Purged: ficO'h 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color: "^KLMMIL Odor: f\ /6ts/B Turbidity: CUMJt>i 

IWell Volumes: 

pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

B<m^ 
\ ^ ^ M^o 

13.S 

^k<^^ 
^̂ M s^i 

/y.<^ 

^ ( i A \ . 
^ . z ^ 
«6 

/V.^ 
Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; AH others 12 v. submersible pump 

Parameters to be Analyzed 
pH, Spec. Cond., F 

DISS. As, Be, Mn, Na. V 

TOTAL & AMENABLE CN 

Container Description 
500 ml. PLASTIC 
250 ml. PLASTIC 

250 ml. PLASTIC 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 
NaOH 

Sampline Personnel: C. SMITH. R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page of 14 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL. OHIO 

Sample I.D.: 
Duplicate I.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-18 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

\/ater Column (WC) in Well (TD - DTW) 
Casing Diameter: 

Gallons in Well (WC x GPF) 

TOP OF PVC 
660.91 
61.16 

37. f/ 
2^ '25 

GALLONS PER FOOT (GPF) 
1"=0.04 |2"=(J^6; |3"=0.37 4"=0.65 6"=1.47 

2" 

XI Gallons to be Purged: /a-
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color: l>^Sj2f>VfN Odor: / ^ d A / l Turbidity: f u T / 
Well Volumes: i / > t ^ 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turtoidity: 
Redox: 
Temp. 

i ML 
TSL 

J l ^ 

5 C^h 
rvY 

isfs 

lJ7o_ 

C <^tAi, 

9^7& 
'WtT 

j Z . ( ^ 

l ^ L , 
%W 
I^m. 

IM. 

air /9u/ / W ^ . 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 v. submersible pump 

Parameters to be Analyzed 
pH, Spec. Cond., F 

DISS. As, Be. Mn. Na. V 
TOTAL & AMENABLE CN 

PCE 

Container Description 
500 ml. PLASTIC 
250 ml. PLASTIC 

250 ml. PLASTIC 
3 X 40 ml. GLASS 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 
NaOH 

HCI 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page of 14 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL, OHIO 

Sample I.D.: 
Duplicate I.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-28 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

»/ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF) 

663.27 
46.20 

J3.P5 
^ . 7 5 

2" 

l . l 

TOP OF PVC 

GALLONS PER FOOT (GPF) 
1"=0.04 |2''=0,16 |3"=0.37 (4"=0.65 |6"=1.47 

Gallons to be Purged: / / * 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color: •K/aoyvA^ Odor: t ^ o N t . Turbidity: CLOUDY / M r Y 
IWell Volumes 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
TuriDidity: 
Redox: 
Temp.: 

^^5 - ' -
L.9I 
w ; 

/V-^-

<«?^i. 
(T.i? 
^vo 

;v.<^ 

^2*- . 

^.fV 
3V/ 

tV^S 

T^r*sf?rA ^ Q-*^<^t^ 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 v. submersible pump 

^ Parameters to be Analyzed 
K pH, Spec. Cond., F 

DISS. As, Be, Mn, Na. V 

TOTAL & AMENABLE CN 

Container Description 
500 ml. PLASTIC 
250 ml. PLASTIC 

250 ml. PLASTIC 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 

NaOH 

Sampline Personnel: C. SMITH. R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page of 14 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL. OHIO 

Sample I.D.: 
Duplicate I.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-31 
MW3iD- -

IIMO 

\2,oo 
WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

\/ater Column (WC) in Well (TD - DTW) 
Casing Diameter: 

Gallons in Well (WC x GPF) 

TOP OF PVC 
661.59 
67.58 

JT'?^ 
^7.891 

GALLONS PER FOOT (GPF) 
1"=0.04 |yr=6.16'|3"=0.37 4"=0.65 6"=1.47 

2" 

'IK. Gallons to be Purged: J ^ 
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

color: W . %tLO^M Odor: MMe_ Turbidity: ClOUt>Y 

Well Volumes: 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

\u. û  
13 tf^ 

H'l 

i%A i ^ . 
?.73 
mn 

lf.5-

IHC^], 
%n 
1?^ 

111.2-

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; AH others 12 v. submersible pump 

Parameters to be Analyzed 
pH. Spec. Cond., F 

DISS. As. Be. Mn. Na, V 

TOTAL & AMENABLE CN 
PCE 

Container Description 
500 ml. PLASTIC 
250 ml. PLASTIC 
250 ml. PLASTIC 
3 x 4 0 ml. GLASS 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 

NaOH 
HCI 

Sampline Personnel: C. SMITH. R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page of 14 

Project Name: ORMET-REDUCTION MILL 
Project #: HM00326 
Location: HANNIBAL. OHIO 

Date: / - 2 7 ' / C 

Sample l.D 
Duplicate 1. D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-32 

J7JSO 
/ 3 / ^ 

\ WELL EVACUATION DATA | | 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 

Depth to Water Below MP (DTW) 

\laiex Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF) 

Evacuation Method: 12 Volt sufc 

TOP OF PVC 
656.12 
57.36 

SH^Z^ 
2 3 ' f ^ 

2" 

3 . 7 

imersible purge pump 

1 
GALLONS PER FOOT (GPF) | | 

1"=0.04 |2"^0;i6S 

Gallons to be Purged: 

|3"=0.37 |4"=0.65 |6"=1.47 | 

11+ 

1 SAMPLING DATA AND FIELD PARAMETERS | 

Color: ^i^.'Bg&w// Odor: A ^ ^ A l g Turbidity: C^Ot^O j 

IWell Volumes: 
pH: 
ISpec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

/9 6««. 
<fy-5 
IT.U'L 

n^i 

11 CM. 

^ • & 
/7.93 

/?./ 

\&Gai 
€^7 
11^0 

n. f 
Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 v. submersible pump 

Parameters to be Analyzed 
pH. Spec. Cond., F 

DISS. As. Be, Mn, Na. V 

TOTAL & AMENABLE CN 

Container Description 
500 ml. PLASTIC 
250 ml. PLASTIC 

250 ml. PLASTIC 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 

NaOH 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 

file:///laiex


HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 
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Project Name: ORMET-REDUCTION MILL 
Project*; HM00326 
Location: HANNIBAL, OHIO 
Date: 1^7.1^0 1 

Sample l.D 
Duplicate 1. 
Time Samp 
Time Samp 

D.: 
ling Began: 
ling Complete: 

MW-35 

• 

IIZO 
/ zso 

\ WELL EVACUATION DATA | | 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (1D) 

Depth to Water Below MP (DTW) 

Vater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF) 

Evacuation Method: 12 Volt sut 

TOP OF PVC 1 
661.90 
46.94 

^U,t^S 
/^ .7^ 
f 2" 

/ .7 

)mersible purge pump 

1 
GALLONS PER FOOT (GPF) | | 

1"=0.04 |2"=0;16 |3' 

Gallo ns to be Purged: 

=0.37 |4"=0.65 |6"=1.47 | 1 

Bi-

1 SAMPLING DATAAND FIELD PARAMETERS I 

Color: ^HOWN Odor: A/P»>£ Turbidity: CtouE>y 

IWell Volumes 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

iG t f ) . 
T. U 
.^56 

l«l-( 

JV 
1.t$ 
^^:i 

H.5 • 

2 A < * . 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
pH, Spec. Cond., F 

DISS. As, Be, Mn. Na. V 

TOTAL & AMENABLE CN 

Container Description 
500 ml. PLASTIC 
250 ml. PLASTIC 

250 ml. PLASTIC 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 
NaOH 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page 10 of 14 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL, OHIO 

1-21 ' / ^ 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-36 

/S/^* 
(39S 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

y/ater Column (WC) in Well (TD - DTW) 
Casing Diameter: 

Gallons in Well (WC x GPF) 

TOP OF PVC 
655.14 
52.08 

33.8g 
S^S 

GALLONS PER FOOT (GPF) 
l"=0.04 |27:^,16 |3"=0.37 

z.«» Gallons to be Purged: 

4"=0.65 6"=1.47 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATAAND FIELD PARAMETERS 

Color: i -T ' " B U O V t N Odor: V o / / £ ' Turbidity: CULA^ 

Well Volumes: 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

G6t t l . 
A.1X 
If^B 

} f o - ^ 

' J& i l . 
Hn% 
•tSf 

It .7 

IZ CaU 
$.(.9 
l U i 

! ( • . & 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
pH, Spec. Cond., F 

DISS. As, Be. Mn. Na. V 
TOTAL & AMENABLE CN 

Container Description 
500 ml. PLASTIC 
250 ml. PLASTIC 

250 ml. PLASTIC 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 

NaOH 

Sampline Personnel: C. SMITH. R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page 11 of 14 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL. OHIO 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-37 

UT^ 
12:30 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

\la\.er Column (WC) in Well (TD - DTW) 
Casing Diameter: 

Gallons in Well (WC x GPF) 

TOP OF PVC 
661.14 
36.90 

25.17 
/?'/3 

GALLONS PER FOOT (GPF) 
1"=0.04 |2j:|0.16:|3"=0.37 

2" 

JUL Gallons to be Purged: 

Evacuation Method: 12 Volt submersible purge pump 

4"=0.65 6"=1.47 

a^-

SAMPLING DATA AND FIELD PARAMETERS 

Color: Lr. g/eow/y Odor: A/^A^g Turbidity: ^urY 
Well Volumes: 
pH: 
Spec. Cond.: 
Diss. Oxygen:/ 
Turbidity: / 
Redox: [ 
Temp.: \ 

\ 

i k C ^ y 
jLaH? 

i^,U 
• — > > 

3 ^ \ ' 
A-7.6i> 
375-

/? .S 
yobe. <^ 

' vH^ I . 
7./U 
^A.5 

1 .̂7 
\ f © n . 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
pH. Spec. Cond., F 

DISS. As. Be. Mn, Na. V 
TOTAL & AMENABLE CN 

Container Description 
500 ml. PLASTIC 
250 ml. PU\ST1C 

250 ml. PLASTIC 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 

NaOH 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page 12 of 14 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL. OHIO 

h^C^'f^ 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-44S 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

\ls\e\ Column (WC) in Well (TD - DTW) 
Casing Diameter: 

Gallons in Well (WC x GPF) 

TOP OF PVC 

662.01 
69.05 

V2J3 
GALLONS PER FOOT (GPF) 

l"=0.04 |2fS0H6;|3"=0.37 4"=0.65 6"=1.47 

2" 

55Z Gallons to be Purged: ) o L ' ^ 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATAAND FIELD PARAMETERS 

Color: N 6 h / B Odor: A/(f//e Turbidity: d L 0 i / Z . 

IWell Volumes 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

y ^ . 
757 
5Nf 

/y.2. 

6 6^), 
-7.11 
&i i 

iV'/ 

12(^1. 
7.33 
C53 

/V.i 
Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

1 Parameters to be Analyzed 
PCBs 

Container Description 
1 LITER AMBER GLASS 

Preservative 
4 degrees C 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 

file:///ls/e/


HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page 13 of 14 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL. OHIO 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-44D 

-m̂  
7^Jo 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

\laier Column (WC) in Well (TD - DTW) 
Casing Diameter: 

Gallons in Well (WC x GPF) 

TOP OF PVC 
661.76 
93.97 

311 ^ ^ ^ 
3 ^ 

GALLONS PER FOOT (GPF) 

1"=0.04 |r=0:i:6 |3"=0.37 4"=0.65 3"= 1.47 

2" 

"^727 Gallons to be Purged: c3r 
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATAAND FIELD PARAMETERS 

Color: f^ohie Odor: A/dj^e Turbidity: CU:AI^ 

[Well Volumes 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

( ^ ( ^ 4 / . 

^M H:i.o 

/ f 5 

t L ^ l 
$'fj 
410 

/V.6 

^HC^. 
g ^ 

^ t C 

M^2 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

1 Parameters to be Analyzed 
PCBs 

Container Description 
1 LITER AMBER GLASS 

Preservative 
4 degrees C 

Sampline Personnel: C. SMITH. R. FARGO 
Comments: 

file:///laier


HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page 14 of 14 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL. OHIO 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-39S 

IWSr 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

\/ater Column (WC) in Well (TD - DTW) 
Casing Diameter: 

Gallons in Well (WC x GPF) 

657.30 
60.23 

mi? 
2" 

TOP OF PVC 

GALLONS PER FOOT (GPF) 
1"=0.04 |2 '̂=(116; |3"=0.37 4"=0.65 6"=1.47 

Gallons to be Purged: - Z ^ 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color: IT . g^»w/>^ Odor: 1/6 f^£ Turbidity: ^eA?/2-

Well Volumes: 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

L(A) . 
?.07 

' ^ ^ (k> 

nH 

IO /VAI . 

'I.M. 
3130 

i$.f^ 

IHUU 
J.iZ-
3^50 

13.5 
Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be. Mn. Na, V 

TOTAL CN, AMENABLE CN 
pH, SPEC. COND.. F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNOa- FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 



APPENDIX A-2 

WATER SAMPLING LOG FORMS FOR JULY 2010 MONITORING EVENT 

Hydrosystems Management, Inc. 



Page 
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WATER SAMPLING LOG FORM 

of 34 

Project Name: 

Project #: 

Location: 

Date: 

ORMET-REDUCTION MILL 

HM00324 

HANNIBAL. OHIO 

7^:^0-10 

Sample l.D.: 

Duplicate l.D.: 

Time Sampling Began: 

Time Sampling Complete: 

MW-1 

(7;^o 
17H6 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 

MP Elevation 

Depth of Well Below MP (TD): 

Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW) 

Casing Diameter 

Gallons in Well (WC x GPF): 

TOP OF PVC 

667.80 

71.11 

4^.03 r=o.o4 

_^4iM. 

GALLONS PER FOOT (GPF) 

(r^^o.ie |3"=i r=o.37 4"=0.65 6"=1.47 

±L Gallons to be Purged: /^f 
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color: y g M Su(,Krg<^ofe3U Odor tooioe Turijidity: J c f M f T l V CLOOX* / 

Well Volumes: 

pH: 

Spec. Cond.: 

Diss. Oxygen: 

Turbidity: 

Redox: 

Temp.: 

C d<il. 
6».37 
iToo 

/^7 

IB 3<»J. 
l^.HO 
sol 

/S .b 

^ « j * \ . 

6.Va, 
504> 

/ ^ S 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 yolt submersible pump 

Parameters to be Analyzed 

DISSOLVED As, Be, Mn, Na, V 

TOTAL CN. AMENABLE CN 

pH, SPEC. COND., F 

Container Description 

250 ml. PLASTIC 

250 ml. PLASTIC 

500 ml. PLASTIC 

Preservative 

HNOs- FIELD FILTERED (IMICRON) 

NAOH 

4 degrees celsius 

Sampline Personnd: C. SMITH, R. F/M^GO 

Comments: 

^ ' • ^ ^ 

\ <W 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page of 34 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL. OHIO 
• 7 - 2 - O - ] 0 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-2 

/7V^ 
/Q fo 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation: 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF) 

TOP OF PVC 
667.52 
85.23 

H$'^s 
• ? ? . ^ 8 

GALLONS PER FOOT (GPF) 

r=0.04 |2"=0.16 |3"=0.37 |4"=0.65 

T 
Gallons to be Purged: 

6"=1.47 

J5± 
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color: Odor: Turbidity: 

Well Volumes: 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

(^ * ^ l . 

f 73 
iih 

fsr.U 

IH'K'KK. 

'̂ .li 

IS.(^ 

f^ACTEft. 
3 i O * t o ^ 

' i 

BATTR^i 
Q > « s ^ Q 

T 

£S Dew 
kircic<4. 

.1 

t 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn. Na, V 

TOTAL CN, AMENABLE CN 
pH. SPEC. COND., F 

TETRACHLOROETHENE 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 
3 x 40ml. GLASS 

Preservative 
HNO3- FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 

HCL 

Sampline Personnel: C. SMITH. R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page of 34 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL, OHIO 

Sample ID.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-5 

isio: 
n o o 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation; 

Depth of Well Below MP (TD):' 
Depth to Water Below MP (DTW):' 

ater Column (WC) in Well (TD - DTW): ] 
Casing Diameter 

Gallons in Well (WC x GPF):' 

663.18 
91.88 

2" 

JLL 

TOP OF PVC 

GALLONS PER FOOT (GPF) 

r=0.04 {2"=0.16 |y=0.37 4"=0.65 6"=1.47 

Gallons to be Purged: ^ ) 4 * 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color: Odor A^O A^g Turbidity: aei^A. 
Well Volumes: 
pH: 
[Spec. Cond.: 
[Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

S'oiAt. 

th^ 
RH2 

/ ^ ' 3 

/<i»3«»«-
S.3C» 
S'3V 

/<r,3 

XLyx\, 
S^it 
8a^ 

/r.3 1 
Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

1 Parameters to be Analyzed 
DISSOLVED As. Be, Mn, Na, V 

TOTAL CN. AMENABLE CN 
pH, SPEC. COND.. F 

TETRACHLOROETHENE 

Container Description 
250 ml. PLASTIC 

250 mf. PLASTIC 
500 ml. PLASTIC 
3 X 40ml. GLASS 

Preservative 
HNO3-FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 

HCL 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 



Page 
HYDROSYSTEMS MANAGEMENT, INC. 

WATER SAMPLING LOG FORM 

of 34 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL. OHIO 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-7 

n o ^ 
/730 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF): 

TOP OF PVC 
667.94 

79.7 

V^.55 
33-/5 

GALLONS PER FOOT (GPF) 
r=0.04 |2"=0.16 |3"=0.37 

2" 

.S i l l . Gallons to be Purged: 

4"=0.65 6"=1.47 

IC 
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color U r . B g O b j i j Odor A ) Q / \ J g Turbidity: ^ I L T i 

Well Volumes: 

pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

C 9 C i \ . 
6>.(fO 
HHU 

^ J 

IH<>ia\. 

(..h 
H13 

^ ^ f l 

-I0y»\. 
( o . i ' i 
HS'̂  

^ B , 7 

Sampling Method and Materials: JADOs Wi^JDjaDIc pulypiupyluic bailui and lupe; AJI others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na. V 

TOTAL CN, AMENABLE CN 
pH. SPEC. COND.. F 

Container D^cription 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3- FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 

Sampline Personnel; C. SMITH. R. FARGO 
Comments: 



Page of 34 
HYDROSYSTEMS MANAGEMENT, INC. 

WATER SAMPLING LOG FORM 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL, OHIO 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-8 

/5V0 
l (0l^ 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation: 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW): 
Casing Diameter 

Gallons in Well (WC x GPF) 

TOP OF PVC 
667.71 
99.78 

Him. 
^ I > 3 i 

GALLONS PER FOOT (GPF) 

r=0.04 t2'=0.16 |3"=0.37 |4"=0.65 6"=1.47 

2* r^. Gallons to be Purged: > L o 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color A/0M€ Odor hJo/J€ Turbidity: Cuert^Q^ 

Well Volumes: 

pH: 
Spec. Cond.: 
Diss. Oxygen: 
TurlJidity: 
Redox: 
Temp.: 

fa <1aL 
l s % L 

6of 

l ^ ' l 

lS*\a\ . 

hTi 
I f^ l rS 

/^.r 

2 . (p t 

i.r? 
(/>C0 8 

K^'H 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN. AMENABLE CN 
pH, SPEC. COND.. F 

Container Description 
250 ml. PLASTIC 
250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3-FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 
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HYDROSYSTEMS MANAGEMENT. INC. 

WATER SAMPLING LOG FORM 

of 34 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL. OHIO 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-10 

_1£L£_ 
/fcOQ 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF) 

887.16 
100.72 

iOOk 
^l- ' i lo 

T 

. S L ^ 

TOP OF PVC 

GALLONS PER FOOT (GPF) 
1"=0.04 12̂ =0.16 |3"=0.37 4"=0.65 6"=1.47 

Gallons to be Purged: ^ p T 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color Ko^ie Odor A3<!>yOE Turbidity: C4£y}/^ 

[Well Volumes: 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turt)idity: 
Redox: 
Temp.: 

/^qol . 

i?Sk 
•706 

n,7 

IH^\. 
1 . ^ 0 
5*22. 

(7^3 

t o ^ v 
i M 
sts 

/ 7 . Z 

l U 
1-S'i 
sn^ 

n.i 
Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN. AMENABLE CN 
pH, SPEC. COND.. F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3-FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius | 

Sampline Personnel: C. SMITH. R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT. INC. 
WATER SAMPLING LOG FORM 

Page of 34 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL, OHIO 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-11 

JC,QC_ 
IU30 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW): 
Casing Diameter 

Gallons in Well (WC x GPF) 

687.31 
97.35 

%nu 
<o.Sf 

T 

xo. 

TOP OF PVC 

GALLONS PER FOOT (GPF) 

r=004 |2''=0.16 f3"=0.37 4-=0.65 6"=1.47 

Gallons to be Purged: ^ t ^ j 4* 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color VfefCS SU6»r VEUjiXU-fepMHOdor A?6l0€ Turbidity: Ccsftg. 

Well Volumes: 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

7 3HI. 
3 .0 / 
110 

i S . i 

l2.o^u\. 
8 . 0 1 
no:i 

is - . t . 

.IHlAl. 
8.11 
8 5 i 

/ 5 : / 

.PS^al. 
&jd. 
SHS 

15-.^ 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH, SPEC. COND.. F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3-FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 1 

Sampline Personnel: C. SMITH. R. FARGO 
Comments: 
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HYDROSYSTEMS MANAGEMENT, INC. 

WATER SAMPLING LOG FORM 

Of 34 

1 Project Name: ORMET-REDUCTION MILL 
1 Project #: HM00324 
j Location: HANNIBAL, OHIO 

Date: - ^ - ^ . / . / O 

Sample l.D 
Duplicate 1. 
Time Samp 

D.: 
ling Began; 

Time Sampling Complete: 

MW-12 

/700 
m o 

1 1 WELL EVACUATION DATA j \ 

1 Description of Measuring Point (MP): 
1 MP Elevation: 
j Depth of Well Below MP (TD): 

Depth to Water Below MP (DTW): 

j ater Column (WC) in Well (TD - DTW); 
1 Casing Diameter 

Gallons in Well (WC x GPF): 

835.32 
68.24 

12 .̂11 
ss.zi 

T 

F.? 
Evacuation Method: 12 Volt submersible purge pump 

TOP OF PVC 

GALLONS PER FOOT (GPF) 1 1 

r=0.04 |2"=0.16 |3"=0.37 |4"=0.65 |6"=1.47 | | 

Gallo ns to be Purged: P,6»-i-

1 SAMPLING DATA AND FIELD PARAMETERS j | 

Color h J o N S Odor I s iO f iE Turbidity: C t O l l ^ 

Well Volumes: 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turisidity: 
Redox: 
Temp.; 

d^laC. 
T M 
^33 

/v.^ 

\y^'^»K. 
1 , ^ 0 

H^f 

/5 - .0 

? H ^ 
1-ii 
V31 

is-.o 
Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

1 Parameters to be Analyzed 
DISSOLVED As. Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
1 pH, SPEC. COND.. F 

PCB's 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 
1 LITER GtASS 

Preservative 
HNO3-FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 
4 degrees celsius { 

Sampline Personnel; C. SMITH, R. FARGO 
Comments: 
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HYDROSYSTEMS MANAGEMENT, INC. 

WATER SAMPLING LOG FORM 

Of 34 

Project Name: 
Project #: 
Location; 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL, OHIO 

Sample l.D,: 
Duplicate ID.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-14 

1(̂ 35 
goo 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation: 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW): 
Casing Diameter 

Gallons in Well (WC x GPF): 

653.59 
86.9 

c3Mg 
>57 37 

2" 

S ^ 

TOP OF PVC 

GALLONS PER FOOT (GPF) 

•=0.04 fy^O-IS |3'=0.37 |4"=0.65 6"=1.47 

Gallons to be Purged: ^ 8 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color A)Q/U£ Odor AJtf<^<= Turbidity: CLFfim 

[Well Volumes: 

pH: 
ISpec. Cond.: 
piss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

Hl*<l. 
P.&S 
501 

IM.? 

lOPiftfi. 
8'SS 
M3L, 

16.D 

Ao^da. 
S . i O 

1̂35 

/^-. l 

3 0 ^ . 
5.07 
^S(^ 

J5-.0 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH. SPEC. COND.. F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3-FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 
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of 34 

Project Name; 
Project #: 
Location; 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL. OHIO 
7-22-)0 

Sample l.D.: 
Duplicate ID.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-15 

/\A\M-SS(,img) 
L 1 ^ 
W^o 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP elevation 

Depth of Well Below MP (TD) 

Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW): 
Casing Diameter 

Gallons in Well (WC x GPF) 

TOP OF PVC 
657.31 
57.86 

I h f ^ 
c?(̂ ^9H 

GALLONS PER FOOT (GPF) 

1"=0.04 |2"=0.16 (y=0.37 4"=0.65 ©•=1.47 

T 

J U L Gallons to be Purged: 13 
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color >AAi6e^ Odor W o A / e Turbidity: CCQC^PV 

[Well Volumes; 
pH; 
TSpec. Cond.: 
piss. Oxygen: 
Turbidity: 
Redox; 
Temp.: 

I ' icJi. 
jr. 37 
Iff 

j r . / 

/Dy<>. 
7t.a.u 
M ^ 

'5''l 

IH^ tH-
^•2V 
7f£>7 

/ ^ ' / 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
1 DISSOLVED As, Be, Mn. Na, V 

TOTAL CN. AMENABLE CN 
pH, SPEC. COND.. F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3- FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 1 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 
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Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL, OHIO 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began; 
Time Sampling Complete: 

MW-16 

i l50 
jaao_ 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW) 

ater Column (WC) in Well (TD - DTW): 
Casing Diameter 

Gallons in Well (WC x GPF): 

TOP OF PVC 

662.72 
83.11 

Sd.'M 
W.^^o 

GALLONS PER FOOT (GPF) 

1-=0.04 |2'=0.16 |y=0.37 

2" 

1 . 0 Gallons to be Purged: 

4"=0.65 6"=1.47 

jSi. 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color D A f t ^ SRftw»)/Al>^Bat Odor A3o^?6 Turbidity: CLojpy 

Well Volumes. 

IPH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

6>i*0. 
^ 3 0 
7SC 

IS. c* 

/6 3 * ^ 
1.*{0 
7V^ 

is:^ 

^ V 9 4 l . 
^ '3^ 

133 

j ^ - r 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH. SPEC. COND., F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3-FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 
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of 34 

j Project Name: ORMET-REDUCTION MILL Sample ID.: 
J Project #: HM00324 
1 Location; HANNIBAL, OHIO 
1 Date; l - Z - L - i O 

Duplicate 1. 
Time Samp 
Time Samp 

D.: 
ling Began: 
ling Complete: 

MW-17 

Mv;-57(10MS> 

/03O 

1 j WELL EVACUATION DATA j 1 

1 Description of Measuring Point (MP): 
1 MP Elevation: 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW): 
1 Casing Diameter 

Gallons in Well (WC x GPF): 

TOP OF PVC 
655.03 
77.91 

SO.07 

^i.iH 
T 

~l, l^ Gallo 

Evacuation Method: 12 Volt submersible purge pump 

GALLONS PER FOOT (GPF) | | 
1-=0.04 f2-=0.16 

ns to be Purged: 

|y=0.37 |4"=0.65 |6"=1.47 | 1 

23 

1 SAMPLING DATA AND FIELD PARAMETERS | | 

Color AM6e/t. Odor A ' 0 A/ E* Turbidity: CiLouv>y 

Well Volumes 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

LnflL. 
^ . J S 

/ ^ ( ^ - ^ 

- B m ^ 

l < 0 ^ » ^ . 
R.iO 
S3V 

i U . l 

fK^i*^' 
<g,io 
(r>:Ul> 

l ( ^ ' ^ 

Sampling M^hod and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

[ TOTAL CN. AMENABLE CN 
pH. SPEC. COND., F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3-FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius { 

Sampline Personnel: C. SMITH. R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page 13 of 34 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL, OHIO 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-18 

isoo 
I330 

WELL EVACUATION DATA 

660.91 
Description of Measuring Point (MP) 

MP Elevation 
Depth of Well Below MP (TD): 

Depth to Water Below MP (DTW) 

ater Column (WC) in Well (TD - DTW); 
Casing Diameter 

Gallons in Well (WC x GPF) 

Evacuation Method; 12 Volt submersible purge pump 

TOP OF PVC 

57.00 

dS.HO 
^i.C>o 

T 
3 . 5 

GALLONS PER FOOT (GPF) 
r=0.04 |2'=0.16 [3^=0.37 |4"=0.65 6 '̂=1.47 

Gallons to be Purged: 6 

SAMPLING DATAAND FIELD PARAMETERS 

Color TH« O d o r _ / 0 0 A J 6 Turbidity: CLoupy 

[Well Volumes: 
pH: 

[spec. Cond.; 
[Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

H ^ t ^ ' 
% f 9 
J*/97 

15.0 

6.t«/>. 
J'V 

1910 

1L.0 

3'^Ji.^ 
r<fi 
/3o7 

A€-.V 1 

Pu^fi <i<'<j(L a f ] l ^ 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; M others 12 volt submersible pump 

1 Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH. SPEC. COND.. F 

TETRACHLOROETHENE 

Container Description 
250 ml, PUVSTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 
3x40mLGLASS 

Preservative j 
HNO3 - FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius j 

HCL 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 
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of 34 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL, OHIO 

•7-2.Z-10 

Sample l.D.; 
Duplicate l.D.: 
Time Sampling Began; 
Time Sampling Complete: 

MW-19 

>3-SS 
M20, 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW): 
Casing Diameter 

Gallons in Well (WC x GPF) 

Evacuation Method; 12 Volt submersible purge pump 

TOP OF PVC 
682.03 
65.2 6 

.AU.<iS 

JZ.s'^ 
T 

^.s 

GALLONS PER FOOT (GPF) 

•=0.04 |2"=0.16 jy=0.37 4"=0.65 6"=1.47 

Gallons to be Purged: j ^ 

SAMPLING DATA AND FIELD PARAMETERS 

Color \/E/IV I T . G<tey odor 
( f j f i Cf».o(L A P T ^ PiKLbCj 

Ni0AJ€. Turbidity: CuOUP^ V ^vdC-^ J 

[Well Volumes: 
pH; 
Spec. Cond.: 
piss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

V 3 A £ . 

7 . ^ 
u L 

H . ^ 

4 1 ^ ^ ' 
Ws^ 
Uotp 

N,H 

t4>0»^ 
7.57 
l o 5 

h-3 
Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH. SPEC. COND.. F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3- FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 1 

Sampline Personnel; C. SMITH. R. FARGO 
Comments; 

f^'B-l IHHS 
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Project Name: 
Project #: 
Location; 
Date: 

ORMET^EDUCTION MILL 
HM00324 

HANNIBAL. OHIO 

7 - U - |Q 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-28 

i2ii0_ 
[^oo 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation 

Depth of Well Below MP (TD): 

Depth to Water Below MP (DTW) 

ater Column (WC) in W ^ l (TD - DTW): 
Casing Diameter 

Gallons in Well (WC x GPF) 

663.27 
46.06 

r^Pr7a. 

JLO. 

TOP OF PVC 

GALLONS PER FOOT (GPF) 

1"=0.04 [2r=OA6 |y=0.37 [4"=0.65 6"=1.47 

Gallons to be Purged: fSl .O 

Evacuation Method: 12 Vott submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color l r . TEA COLO/Z Odor / J O / J f . Turbidity: C L Q U ^ ' ^ / 

IWell Volumes: 

pH: 
[Spec. Cond.: 
[Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

8-i«A. 
C>.L>I 
3^a 

N ' l 

[Ovx. 
t.5l 
355f 

14 .1 

lfe,«^aft. 

^ji^ 
36^ 

H.a 
Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

1 Parameters to be Analyzed 
DISSOLVED As. Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH, SPEC. COND., F 

Container Description 
^ O O J2ge-ml. PLASTIC 

250 ml. PLASTIC x Sk 
^ S O ^ee-mL PLASTIC 

Preservative 
HNO3-FIELD FILTERED (IMICRON) 

NAOH 
4 d^rees celsius 1 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 
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Project Name: 
Project #; 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL, OHIO 

7-Xl-lO 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-29S 

ilH4. 
i ^ Q Q 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF): 

TOP OF PVC 

653.4 
61.35 

S h s T 

GALLONS PER FOOT (GPF) 

1"=0.04 [r=OA6 |y=0.37 |4"=0.65 6"=1.47 

. S ^ Gallons to be Purged: / S 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color r t / i Odor /UoAJ e- Turbidity: Ctouj^y 

Well Volumes: 
pH: 
[Spec. Cond.; 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

i ^aH. 
7.5?7 
S5V 

/*/•? 

8<]aSi. 
1-87 
'$H\ 

I H ' l 

IU*»ft. 
7'13 
g l 8 

IH'^ 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na. V 

TOTAL CN, AMENABLE CN 
pH, SPEC. COND., F 

Container Description 
250 ml. PLASTIC 
250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3-FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 1 

Sampline Personnel; C. SMITH, R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT. INC. 
WATER SAMPLING LOG FORM 

Page 17 of 34 

Project Name: ORMET-REDUCTION MILL 
Project #: 
Location: 
Date; 

HM00324 
HANNIBAL, OHIO 

7-21-10 

Sample l.D.: 
Duplicate l.D.; 
Time Sampling Began; 
Time Sampling Complete: 

MW-29D 

JU5-
JiH5_ 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation 

Depth of Well Below MP (TD); 
Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW): 
Casing Diameter 

Gallons in Well (WC x GPF) 

TOP OF PVC 

653.07 
81.98 

6 i < f . S o 
^ < S ( . ^ ^ 

GALLONS PER FOOT (GPF) 

r=0.04 |2'=0.16 |y=0.37 |4"=0.65 6"=1.47 

T 

US Gallons to be Purged: as-
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color V£Ry PAtE iBiJOu>}fUtAiut) Odor y ) o ^ Turbidrty: O J ^ P ^ 

Well Volumes: 
pH: 
ISpec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

6«ta£. 
eoo 
S5t 

IH'^ 

l H < i < ^ . 
i .OO 
^SQ> 

i*in 

XHf^A. 
B.0\ 
ss- i 

/v. 8 
Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; Ail others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

[ TOTAL CN, AMENABLE CN 
pH. SPEC. COND.. F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative i 
HNO3- FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 1 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 



Page 18 of 34 
HYDROSYSTEMS MANAGEMENT, INC. 

WATER SAMPLING LOG FORM 

Project Name: 
Project #; 
Location: 
Date; 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL. OHIO 

7-2.1-/0 

Sample ID.; 
Duplicate l.D.; 
Time Sampling Began: 
Time Sampling Complete: 

MW-30 

l2dH 
J2Jl£_ 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF): 

TOP OF PVC 
667.58 

60.41 

a.u\ 
GALLONS PER FOOT (GPF) 

r=0.04 |2"=0.t6 |y=0.37 |4"=0.65 6"=1.47 

T 

A:!. Gallons to be Purged: 

Evacuation Method; 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color gflOuif) Odor /OoPe Turbidity; j '/^yy 
Well Volumes: 
pH; 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

(5, fldfl. 
7.70 
^vy 

/V.6> 

lOiiA. 
1.01 
^57 

W-? 

i6>«^«»«. 
6..T7 
S»fT 

W-c* 

L T . TeA ^6to<2 APretK 

F/i- lBRitXi. 

Sampling Method and Materials: VOCs-disposable polypropylene baiier and rope; All others 12 volt submersible pump 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 

Parameters io be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH, SPEC. COND., F 

TETRACHLOROETHENE 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 
3 X 40ml. GLASS 

Preservative 
HNO3- FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 

HCL 
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HYDROSYSTEMS MANAGEMENT, INC. 

WATER SAMPLING LOG FORM 

34 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL. OHIO 
1 - Z i - i O 

Sample l.D.: 
Duplicate l.D.; 
Time Sampling Began: 
Time Sampling Complete: 

MW-31 

/53a 
J^ ' /C^ 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF): 

TOP OF PVC 
661.59 
67.51 

J7.i3 
30 .;)5f 

2" 

y.j? 

GALLONS PER FOOT (GPF) 
1'=0.04 |2"=0.16 |y=0.37^ 4"=0.65 6"=1.47 

Gallons to be Purged: I^L 
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color OK-SfcOtjO/^FFfE Odor / O c f J ^ Turbidity: CLOUt^V 

[Well Volumes: 
pH: 
ISpec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

/ O ' i ^ . 
9.7(o 
12SL^ 

J S . ' ^ 

lU^fiSL. 
9 ,81 
i:X31 

/s-.i 

«a^fi<o. 
? . i3 

/ J 3 0 

/^.(e 
Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH. SPEC. COND., F 

TETRACHLOROETHENE 

Container Description 
^ O O Ji^tTml PLASTIC 

250 ml. PLASTIC / 3 . 
f2SZ> ietTrnt PLASTIC 

_2 / X 40ml. GLASS 

Preservative 
HNO3-FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius | 

HCL 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 
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HYDROSYSTEMS MANAGEMENT, INC. 

WATER SAMPLING LOG FORM 

Project Name: 
Project #; 
Location; 
Date; 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL. OHIO 

7-^1-10 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

r 

MW-32 

17^3 
nH$ 

WELL EVACUATION DATA 

658.12 
Description of Measuring Point (MP) 

MP Elevation 
Depth of Well Below MP (TD): 

Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF) 

Evacuation Method: 12 Vott submersible purge pump 

TOP OF PVC 

57.18 

3 ) . H B 
^ . I C 

T 

H ' l 

GALLONS PER FOOT (GPF) 

r=0,04 |2"=0.16 J3'=0,37 4"=0.65 6"=1.47 

Gallons to be Purged: [ ^ \ 

SAMPLING DATA AND FIELD PARAMETERS 

Color T)IC.feUo U3 j j ( (O fFee) Odor A ) O A J C Turbidity: C c Q U t J ' J 

Well Volumes 

pH: 
[spec. Cond.: 
piss. Oxygen; 
Turbidity: 
Redox: 
Temp.: 

£^cSL. 
10.0^ 
WHO 

I(p.6 

3 «\%5t. 
10.13 
in.3 

lU-S 

\ai*Il. 
vo.\S 
i p H 

Up.7 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH, SPEC. COND., F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3- FIELD FILTERED (IMICRON) 

NAOH 
4 d^rees celsius 1 

Sampline Personnel: C. SMITH. R. FARGO 
Comments: 
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HYDROSYSTEMS MANAGEMENT. INC. 

WATER SAMPLING LOG FORM 

Project Name: 
Project #: 
Location: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL. OHIO 
Date: 

Sample l.D.: 
Duplicate ID.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-34S 

I05O 
- tU^ 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation: 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW) 

ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF) 

655.67 
49.35 

JMO 
iH '95 

2" 

-HOL 

TOP OF PVC 

GALLONS PER FOOT (GPF) 
|2'=0.16 { 1"=0.04 |2-=0.16 |y=0.37 4"=0.65 6"=1.47 

Gallons to be Purged: / ^ 

Evacuation Method; 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color y M K i k t ^ ^ ^ Odor lOtHS Turisidrty: C.LX^OCi'Y 

[Well Volumes: 
pH: 
[Spec. Cond.: 
piss. Oxygen: 
Turbidity: 
Redox; 
Temp.: 

V « j ^ . 

s'.yj 
IOL>S 

/n/ 

/Oq<|. 
^.?a. 
toso 

15.0 

1 ? < ^ . 
5'.V 
t070 

N.9 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

1 Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN. AMENABLE CN 
pH, SPEC. COND.. F 

Container Description 
250 ml. PLASTIC 

250 mi. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3- FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius | 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 
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WATER SAMPLING LOG FORM 

of 34 

Project Name: 
Project #; 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL, OHIO 

7 - 2 Z ' to 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-34D 

I 0 3 O 
\ O S 0 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD): 

Depth to Water Below MP (DTW): 
ater Column (WC) in Well (TD - DTW): 

Casing Diameter 
Gallons in Well (WC x GPF): 

TOP OF PVC 
854.67 
68.24 

df%Ci'2 
-f / f .^a 

GALLONS PER FOOT (GPF) 

r=0.04 |2"=0.16 {3"=0.37^ 4"=0.65 6"=1.47 

j , ^ A . Gallons to be Purged: i3_ 
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color AM/feer/^ Odor IQOAje Turbidity: C.CO u£>y 

[Well Volumes-
pH: 
[Spec. Cond.; 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

( j > q « i . 
R.H3 
Gib 

I S ' I 

i ; i e^ 
y»5V 
(^.^L 

/f.^ 

^ f i > "5« f l ' 
^ .61 
<0^(c> 

IS. 3̂  

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH, SPEC. COND.. F 

Container Description 
250 ml. PL^ST1C 
250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative i 
HNO3- FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page 23 of 34 

Project Name: 
Project #; 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL, OHIO 
7^,2.2.-10 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-35 

\hi& 
t3H5 

WELL EVACUATION DATA 

661.9 

Description of Measuring Point (MP) 
MP Elevation: 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW): 
Casing Diameter 

Gallons in Well (WC x GPF): 

Evacuation Method: 12 Volt submersible purge pump 

TOP OF PVC 

46.7 

33.10 
L3 .00 

T 

o » . 6 

GALLONS PER FOOT (GPF) 
'=004 J2"=0.16 |y=0.37 [4"=0.65 6"=1.47 

Gallons to be Purged: ( o i 

SAMPLING DATAAND FIELD PARAMETERS 

Color y ^ w ^ f t g ^ Odor MotJ€. Turiaidfty CLoo£i/ 

Sampling Method and Materials: 

'Puwv^ed <Lri* (3_ I wWfl vol. 

VOCs-disposable polypropylene baiier and rope; All others 12 volt submersible pump 

IWell Volumes: 
pH; 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

^V^ ' 
?-3d? 
Z~lLfi 

l U . l 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH. SPEC. COND., F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3-FIELD FFLTERED (IMICRON) 

NAOH 
4 degrees celsius 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page 24 of 34 

Project Name: 
Project #; 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL. OHIO 

I 'ZZ'lO 

Sample l.D.: 
Duplicate ID.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-36 

h \ \ / s J " 5 L ( i ; i o o ) 
MJUL 
I ISO 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF) 

TOP OF PVC 
655.14 
52.08 

^oA8 
GALLONS PER FOOT (GPF) 

1"=0.04 f2"=0.16 t3"=0.37 |4"=0.65 6"=1.47 

C^l . 1 6 
2" 

Jki. Gallons to be Purged: 10* 
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATAAND FIELD PARAMETERS 

Color L T . Ain6e«. Odor N o f ^ ^ TurtJidrty: S U f ^ H T L X C L C H J O Y 

Well Volumes: 
ipH: 

Spec. Cond.; 
Diss. Oxygen: 
Turbidity; 
Redox: 
Temp.: 

Cnft i i . 
5?.^-fr 
SVS" 

ts.o 

i2^*Ii. 
7.1L 
H^9 

f ^ . l 

l IpStJL. 

l.ti 
V77 

/ d . o 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH, SPEC. COND.. F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3-FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 

Sampline Personnel: C. SMITH. R. FARGO 
Comments: 

? ^ ^ 
y V ^ 

v '^^ 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 
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Project Name: 
Project #: 
Location; 
Date; 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL. OHIO 

7 - 2 L Z - 1 0 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-37 

I3.3£ 
M O O 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation: 

Depth of Well Below MP (TD): 

Depth to Water Below MP (DTW) 

ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF) 

TOP OF PVC 

661.14 
36.98 

iq.3s 
n.u3 

2" 

3.% 

GALLONS PER FOOT (GPF) 
r=0,04 |r=0.16 fy=0.37 |4"=0.65 6"=1.47 

Gallons to be Purged: s + 
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color I X . FliCtWA' Odor A J Q A / E " Turbidity: SlLT}! 

Well Volumes; 
pH: 
Spec. Cond.: 
Diss. Oxygen; 
Turbidity: 
Redox: 
Temp.: 

3 ^ ^ -
/«.77 
Z.3t 

/V.V 

^ ^ . 

(^.13 
;236 

/ ^ . ( ^ 

Tov-vfGi Art «.^J^t€i- ^<' 

00 

v^\s 
5 o k v ^ \ ^ d l 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As. Be. Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH. SPEC. COND., F 

Container Description 
250 ml. PUKSTIC 

250 ml. PLASTIC 
600 ml. PLASTIC 

Preservative 
HNO3- FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 
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of 34 

Project Name: 
Project #; 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL, OHIO 

7-21">0 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-39S 

/(^s.0 
/<^5o 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF): 

657.3 
60.23 

tJ7.V5 
2" 3s: 

TOP OF PVC 

GALLONS PER FOOT (GPF) 
|2"=0.16 |: 1"=0.04 |2"=0.16 |y=0.37 

Gallons to be Purged: 

4"=0.65 6"=1.47 

I3f 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color rBB_ Odor N O t ^ € Turibidity: ^ t - g A f ^ 

Well Volumes: 
pH: 
Spec. Cond.; 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

Y < ^ . 
<7.3V 
.35^0 

/V.<^ 

/0 5<ifi. 
9-2^ 

3510 

/f.Q> 

/6i«i?. 
7.35 

iHLO 

/ V . ^ 
Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN. AMENABLE CN 
pH. SPEC. COND.. F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3- FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 
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of 34 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL. OHIO 

1 -21 -10 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-39D 

ILOS 
l(c30 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF): 

657.18 
80.21 

32 .-71 
Sl'St^ 
l ^u 

TOP OF PVC 

GALLONS PER FOOT (GPF) 

1"=0.04 |2"=0.16 |y=0.37 |4"=0.65 6"=1.47 

Gallons to be Purged: ^ 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color /oo^^e Odor AJQJOe Turiaidity; Cterd^a. 

[Well Volumes' 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

6 9P^i. 
S.oJ 

d S ? 

A 7 

lH<^cSt. 
1 .S9 
;oH 

/tc> 

-ty^-tf • 
l . fA 
lo3i 

I f . 7 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH. SPEC. COND., F 

Container Description 
250 ml. PLASTIC 
250 ml. PLASTIC 
500 ml. PLASTIC 

aX40niLOLASG 

Preservative | 
HNO3- FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 

Sampline Personnel: C. SMITH, R. FARGO 
Comments; 
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Project Name: 
Project #: 
Location; 
Date; 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL, OHIO 

T - 21-10 

Sample l.D.: 
Duplicate ID.: 
Time Sampling Began; 
Time Sampling Complete; 

MW-40S 

/ 0 / < 

lois 
WELL EVACUATION DATA 

Description of Measuring Point (MP); 
MP Elevation: 

Depth of Well Below MP (TD):' 
Depth to Water Below MP (DTW):" 

ater Column (WC) in Well (TD - DTW):' 
Casing Diameter 

Gallons in Weil (WC x GPF):' 

TOP OF PVC 

663.9 
70.4 

W i . ? ^ 
9B.S\ 

GALLONS PER FOOT (GPF) 

r=0.04 i2"=0.16 |y=0.37 4°=0.65 6"=1.47 

T 

JLJe_ Gallons to be Purged: J l 
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color 2M. Odor fjotje Turi3idity; CLOK^DJ 

Well Volumes: 
pH; 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity; 
Redox: 
Temp.: 

3«^«»u 
&. i& 
113 

/5.V 

8floC. 

5,W 
1 2 i 

is-.^ 

/V^««. 
&,^9 
7?/ 

l$.H 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

j TOTAL CN, AMENABLE CN 
pH, SPEC. COND., F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PUKSTIC 

Preservative 
HNO3-FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 1 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 
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Project Name: 
Project #: 
Location; 
Date; 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL, OHIO 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete; 

MW-40D 

_35o 
/ Q / 5 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW): 

ater Column (WC) in W ^ l (TD - DTW): 
Casing Diameter 

Gallons in Well (WC x GPF) 

663.75 
90.4 

Hl.'jo 
y/ '<^Q 

2" 

Ozl . 

TOP OF PVC 

GALLONS PER FOOT (GPF) 

r=0.04 |y=0.16 |y=0.37 |4°=0.65 6"'=1.47 

Gallons to be Purged: ^ - ^ 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color .ZM. Odor f ^ C f J t Turbidity; CLODT^V 

Well Volumes: 

pH: 
ISpec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox; 
Temp.: 

9 6«»«. 
7 .7^ 
7^3 

i$.s 

I;L«^«IV 
g . n 
11^3 

/^W 

SiOy^\. 
fi.si 
7^Z 

i $ . 3 

JiHoi^y 
a.^f 

163 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH, SPEC. COND., F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3- FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 



Page 30 of 34 
HYDROSYSTEMS MANAGEMENT. INC. 

WATER SAMPLING LOG FORM 

Project Name: 
Project #: 
Location; 
Date; 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL, OHIO 

Sample l.D.; 
Duplicate ID.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-41 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation: 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW) 

ater Column (WC) in Well (TD - DTW): 
Casing Diameter 

Gallons in Well (WC x GPF) 

TOP OF PVC 
637.67 
62.26 GALLONS PER FOOT (GPF) 

•=0.04 J2'=0.16 t3"=0.37 4"=0.65 6"=1.47 

T 
Gallons to be Purged: 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color Odor Turt>idrty: 

Sampling M^hod and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Well Volumes: 

pH: 
Spec. Cond.; 
Diss. Oxygen: 
Turbidity; 
Redox: 
Temp.: 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH, SPEC. COND.. F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3- FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 

Sampline Personnel; C. SMITH. R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page 31 of 34 

Project Name: 
Project #: 
Location: 
Date; 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL. OHIO 
1 - Z Z - i O 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-42S 

3^^ 
/g^<a 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation: 

Depth of Well Below MP (TD): 

Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF): 

TOP OF PVC 
654.37 

52.3 

30-g2. 
.a i .M^ 

r=o.o4 

GALLONS PER FOOT (GPF) 
|2'=0.16 |: |y=0.37 4"=0.65 6"=1.47 

2" 

33- Gallons to be Purged: I 0 . Q 

Evacuation Method; 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color R^Ai•<4^AVer Odor AJ 0 AJ g Turibidity: ^ U ^ H T V f O - o o Q f 

Well Volumes; 
[pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity; 
Redox: 
Temp.: 

^ U S L . 
l.<?2 

1^9 

l^'lp 

& < \ ^ . 
7.«?X 
fHUl 

IH^H 

l?^<^-
8 ,01 
limL> 

w.*/ 

Sampling Method and Materials; VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As. Be. Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH, SPEC. COND., F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3-FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 

Sampline Personnel: C. SMITH, R. FARGO 
Comments; 
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of 34 

Project Name; 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL, OHIO 

l ' l 2 - \ 0 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-42D 

_3M. sas. 
WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW): 

ater Column (WC) in W ^ l (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF) 

654.34 
85.1 

so.u 
^YSZ. 

2" 

^.1 

TOP OF PVC 

GALLONS PER FOOT (GPF) 

=0.04 l̂ fO-IS {y=0.37 4"=0.65 6"=1.47 

Gallons to be Purged: P(, 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color yjef i i sucvc r v c u t A o odor U Q I J E Turbidity; CLEAR 

Well Volumes; 
pH: 
Spec. Cond.; 
Diss. Oxygen; 
Turbidity; 
Redox; 
Temp.: 

(•4««. 
l .e>% 
3070 

H . ^ 

/d>^«tf. 
7.09 

/7S0. 

IH'U 

z.o<^a. 
s.n 
nvi-

IH0> 

ZS^oA. 
?.n 

ffcffi) 

' 4 . ^ 

32 "̂ oO. 
2.\\ 
K ^ l 

IH.G 

Sampling Method and Materials; VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH. SPEC. COND.. F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3- FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius 

Sampline Personnel: C. SMITH, R. FARGO 
Comments; 
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WATER SAMPLING LOG FORM 

Project Name: 
Project #; 
Location; 
Date: 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL. OHIO 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-44S 

i t 0 6 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW): 
Casing Diameter 

Gallons in Well (WC x GPF) 

TOP OF PVC 
662.01 
69.05 

j ^ 
GALLONS PER FOOT (GPF) 

1"=0.04 J2''=0.16 |: |y=0.37 

2" 

-HO. Gallons to be Purged; 

Evacuation Method: 12 Volt submersible purge pump 

4"=0.65 6"=1.47 

ii 

SAMPLING DATA AND FIELD PARAMETERS 

Color A/opf^ Odor /JojJe Turbidity; cceA^ 

|Well Volumes; 
pH: 
Spec. Cond.: 
Diss. Oxygen; 
Turbidity; 
Redox; 
Temp.: 

H<^<^. 
7.*/H 
V ^ 

/ ^ M 

io«j«.a. 
7 .2^ 
V5C» 

isr.3 

lL>fJi . 
1.Z5 
H(^o 

/S*.3 

Sampling Method and Materials; VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

1 Parameters to be Analyzed 
PCB's 

Container Description 
1 LITER GLASS 

Preservative 
4 degrees celsius 

Sampline Personnel; C. SMITH, R. FARGO 
Comments: 
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of 34 

Project Name: 
Project #: 
Location: 
Date; 

ORMET-REDUCTION MILL 
HM00324 

HANNIBAL, OHIO 

7-2.1-10 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-44D 

1026 
IQHfi 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation 

Depth of Well Below MP (TD): 
Depth to Water Below MP (DTW): 

ater Column (WC) in Well (TD - DTW): 
Casing Diameter 

Gallons in Well (WC x GPF): 

TOP OF PVC 
661.76 
93.97 

4o.o:i 
8.Q> 
T 

GALLONS PER FOOT (GPF) 

r=0.04 |2"=0.16 |3-=0.37 4"=0.65 6"=1.47 

Gallons to be Purged: P4> 

Evacuation Method; 12 Volt submersible purge pump 

SAMPLING DATAAND FIELD PAFJAMETERS 

Color A)ojue Odor A3g/JC Turbidity: C I E M ^ 

Well Volumes: 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

8308. 
k J l 
3S7 

is.s 

;ioe«fl. 
7.1H 
3r\ 

16.3 

3o«\tf. 
7.13 
378 

15.1* 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 vott submersible pump 

Parameters to be Analyzed 
PCB's 

Container Description 
1 LITER GU\SS 

Preservative 
4 degrees celsius 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 

- L 



APPENDIX A-3 

WATER SAMPLING LOG FORMS FOR NOVEMBER 2010 MONITORING EVENT 

Hydrosystems Management, Inc. 



Page 
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WATER SAMPLING LOG FORM 

of 14 

Project Name: ORMET-REDUCTION MILL 

Project #: HM00326 

Location: HANNIBAL, OHIO 

Date: 11^5?- iO 

Description of Measuring Point (MP) 

MP Elevation 

Depth of Well Below MP (TD) 

Depth to Water Below MP (DTW) 

\later Column (WC) in Well (TD - DTW) 

Casing Diameter 

Gallons in Well (WC x GPF) 

Evacuation Method; 12 Volt sut 

Sample l.D 

Duplicate 1. 

Time Samp 

Time Samp 

MW-2 

D.: 

ling Began; 1 2 . 1 0 

ling Complete: 1 2 . 3 ^ 

WELL EVACUATION DATA 

667.52 

82.25 

HU.S -̂
35.13 

2" 

5.? 

)mersible purge pump 

TOP OF PVC 

GALLONS PER FOOT (GPF) 

1"=0.04 |2"=0.1^ J3"=0.37 4"=0.65 6"=1.47 

1 
Gallo ns to be Purged: / 0 

SAMPLING DATAAND FIELD PARAMETERS 

Color "Y) ,̂ gfovjjj CCoff£t\ Odor f\JdAjE Turijidity: CtOUPy 

Well Volumes; 

pH: 

Spec. Cond.; 

Diss. Oxygen: 

Turbidity: 

Redox: 

Temp.; 

8 W . 
r 6 3 
7V7 

/ Y l " 

lS^<il. 
9.1^ 
15S 

H.? 

^LO.ql. 

r t 5 
735 

IM.1 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 v. submersible pump 

Parameters to be Analyzed 

pH, Spec. Cond., F 

DISS. As, Be, Mn, Na, V 

TOTAL & AMENABLE CN 

PCE 

Container Description 

500 ml. PLASTIC 

250 ml. PLASTIC 

250 ml. PLASTIC 

3 x 4 0 ml. GLASS 

Preservative 

4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 

NaOH 

HCI 

Sampline Personnel; C. SMITH, R. FARGO 

Comments: 

file:///later


HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page of 14 

Project Name; 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL, OHIO 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-5 

J M A . 
13 IS 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation: 

Depth of Well Below MP (TD);' 

Depth to Water Below MP (DTW): 

\/ater Column (WC) in Well (TD - DTW): 
Casing Diameter 

Gallons in Well (WC x GPF): 

TOP OF PVC 
668.16 
92.00 

H^.H 
TTM; 

GALLONS PER FOOT (GPF) 
1"=0.04 |2"=0.16 |3"=0.37 

2" 

4"=0.65 6"=1.47 

Gallons to be Purged: ^ ^ 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATAAND FIELD PARAMETERS 

Color fi^Lg '^El\.^>*/JB/i^WA/ Odor t^g/je Turtoidity: C L E U ^ 

Well Volumes: 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

\0 ' ia]. 
f M S 
U^S 

m.i 

/Mq-^l. 
5. SI 
C^5 

(S.I 

2.0 naf. 
/?.ZV 
l o l 

IB.o 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 v. submersible pump 

Parameters to be Analyzed 
pH, Spec. Cond., F 

DISS. As, Be, Mn, Na, V 
TOTAL & AMENABLE CN 

PCE 

Container Description 
500 ml. PLASTIC 
250 ml. PLASTIC 
250 ml. PLASTIC 
3 X 40 ml. GU^SS 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 
NaOH 
HCI 

Sampline Personnel; C. SMITH, R. FARGO 
Comments; 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page of 14 

Project Name; 
Project #: 
Location: 
Date; 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL, OHIO 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-12 
-fi<W lao 

moD 
IMSo 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

\/ater Column (WC) in Well (TD - DTW) 
Casing Diameter: 

Gallons in Well (WC x GPF) 

TOP OF PVC 
635.82 
68.42 

13.81 
'^9.53 

2" 

6-8 

GALLONS PER FOOT (GPF) 
1"=0.04 |2"=0.16 |3"=0.37 4"=0.65 6"= 1.47 

Gallons to be Purged: <??ua 4" 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATAAND FIELD PARAMETERS 

Color /^OUB Odor h i o * i € Turtjidity: ^ L C A fi-

Well Volumes; 
pH: 
Spec. Cond.: 
Diss. Oxygen; 
Turbidity: 
Redox: 
Temp.; 

TG.**.. 
i .n 
Mod 

IH.(. 

\S a i > I . 
l . ^ \ 
3 t 0 

lM.i» 

3 0 a t i . 
l.-A 
-il-x 

I4.-7 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 v. submersible pump 

Parameters to be Analyzed 
pH, Spec. Cond., F 

DISS. As, Be, Mn, Na, V 

TOTAL & AMENABLE CN 
PCBs 

Container Description 
500 ml. PLASTIC 
250 ml. PLASTIC 
250 ml. PLASTIC 

1 LITER AMBER GLASS 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 
NaOH 

4 degrees C 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 

'4> 
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WATER SAMPLING LOG FORM 

of 14 

Project Name; 
Project #; 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL, OHIO 

l l - n - i o 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began; 
Time Sampling Complete: 

MW-16 

i l O ' 
) I 3 2 > 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

\/ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF) 

TOP OF PVC 
662.72 
83.12 

S^.'io 
^ y . ^ 3 3 

GALLONS PER FOOT (GPF) 
1"=0.04 |2"=0.ie |3"=0.3~ 

2" 

i,_J_ Gallons to be Purged: 

4"=0.65 6"=1.47 

^ J . 
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color: D K . S R O M I I C L O F F B ^ Odor MaAJB Turbidity: Cxooyy 

[Well Volumes 
pH; 
Spec. Cond.: 
Diss. Oxygen; 
Turbidity: 
Redox: 
Temp.: 

f q a C . 
9.3a. 
(^16 

IH.^i 

20 i« i . 
1.W7 
L7h 

\ ^ - ^ 

M^U 
7.^7 
Uto 

H.'i 
Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 v. submersible pump 

Parameters to be Analyzed 
pH, Spec. Cond., F 

DISS. As, Be, Mn, Na, V 
TOTAL & AMENABLE CN 

Container Description 
500 ml. PLASTIC 
250 ml. PLASTIC 
250 ml. PLASTIC 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 
NaOH 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page of 14 

Project Name: ORMET-REDUCTION MILL 
Project #: HM00326 
Location: HANNIBAL, OHIO 

Date: l l > / ? - 1 0 

Sample ID 
Duplicate 1. 
Time Samp 
Time Samp 

MW-18 
D.: 
ling Began: 103 O 
ling Complete: 110 O 

WELL EVACUATION DATA j 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

\/ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF) 

Evacuation Method: 12 Volt sufc 

TOP OF PVC 
660.91 
61.16 

2L.Sg 
^M.$« 

l" 
^ . * ! 

tmersible purge pump 

GALLONS PER FOOT (GPF) 

1"=0.04 |2"=0.16-|3"=0.37 4"=0.65 6"=1.47 

Gallons to be Purged: 1 3^ 

SAMPLING DATAAND FIELD PARAMETERS 

Color 'RRJOW/S^ Odor: None Turbidity: CLOVDV - ^ S'fUTY 

Well Volumes: 

pH: 
Spec. Cond.; 
Diss. Oxygen; 
Turbidity: 
Redox; 
Temp.; 

i f*/. 
lo.os 
10*10 

131 

JO q«J. 
<r.«»i 
i { t \ 

iH.q 

l3L4lftL 
*!.13 
I0f9 

W.X 

) foL. 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 v. submersible pump 

Parameters to be Analyzed 
pH, Spec. Cond., F 

DISS. As, Be, Mn, Na, V 

TOTAL & AMENABLE CN 
PCE 

Container Description 
500 ml. PLASTIC 
250 ml. PLASTIC 

250 ml. PLAkSTlC 
3 x 4 0 ml. GLASS 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 

NaOH 
HCI 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page of 14 

Project Name; 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL, OHIO 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began; 
Time Sampling Complete: 

MW-28 

I A ^ - 6 B (toHH^ 

J03Q 

WELL EVACUATION DATA 

Description of Measuring Point (MP): 
MP Elevation: 

Depth of Well Below MP (TD):" 
Depth to Water Below MP (DTW): 

/̂ater Column (WC) in Well (TD - DTW):" 
Casing Diameter: 

Gallons in Well (WC x GPF);" 

TOP OF PVC 
663.27 
46.20 

^a.Ti 
A3.^1 

GALLONS PER FOOT (GPF) 
1"=0.04 |2"=p.i6 |3"=0.37 

2" 

3.S Gallons to be Purged: 

4"=0.65 6"=1.47 

iLL 
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATAAND FIELD PARAMETERS 

Color T^Rowfv/ Odor: Nohie Turbidity; CLOUDY - > S /L7Y 

Well Volumes: 

pH: 
Spec. Cond.; 
Diss. Oxygen; 
TuriDidity: 
Redox; 
Temp.: 

6 <\tSi. 
^ . 6 t 
351 

/ i . y 

/og«/. 
C J V 
i l l 

/s-.y 

I f ^ a i . 
Cn.̂ O 
313 

/5 .2 . 

2.0f?</. 
C^iS 
3>\3 

is-.z 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 v. submersible pump 

Parameters to be Analyzed 
pH, Spec. Cond., F 

DISS. As, Be, Mn, Na, V 

TOTAL & AMENABLE CN 

Container Description 
500 ml. PLASTIC 
250 ml. PLASTIC 

250 ml. PLASTIC 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 

NaOH 

Sampline Personnel; C. SMITH, R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page of 14 

Project Name; 
Project #: 
Location; 
Date: 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL, OHIO 

i \ -n-\o 

Sample l.D.: 
Duplicate ID.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-31 
, M W 3 i D A l v y J - 5 \ 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 

Depth to Water Below MP (DTW) 

\/ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF) 

TOP OF PVC 
661.59 
67.58 

3?.;'-'^ 
^^a.*^ 

GALLONS PER FOOT (GPF) 

1"=0.04 |2"=0.16 |3"=0.37 4"=0.65 6"=1.47 

JL7. Gallons to be Purged: IM+ 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATAAND FIELD PARAMETERS 

Color D U . B R P i o U r t f t F F g t ) Odor AloA^E Turbidity: Ctovvy 

Well Volumes: 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

i \* ix\ . 

m *1D<} 

l^.U 

la^Al -
1.10 
910 

iH.y 

Xoy,\. 
rpl 9n 

iH'9 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 v. submersible pump 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 

Parameters to be Analyzed 
pH, Spec. Cond., F 

DISS. As, Be, Mn, Na, V 
TOTAL & AMENABLE CN 

PCE 

Container Description 
500 ml. PLASTIC 
250 ml. PLASTIC 

250 ml. PLASTIC 
3 X 40 ml. GLASS 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 
NaOH 

HCI 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page of 14 

Project Name; 
Project #: 
Location; 
Date: 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL, OHIO 

ti-n-io 

Sample l.D.; 
Duplicate l.D.; 
Time Sampling Began: 
Time Sampling Complete: 

MW-32 

/ f f 9 
J^H6 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

\/ater Column (WC) in Well (TD - DTW) 
Casing Diameter 

Gallons in Well (WC x GPF) 

TOP OF PVC 
656.12 
57.36 GALLONS PER FOOT (GPF) 

1"=0.04 |2 '̂=CI.16£|3"=0.37 4"=0.65 

3 ^ Gallons to be Purged: I3_ 

6"=1.47 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color 'DW.Poy^UiiJrftfFg'^ Odor Mo>J£ TuriDidity: CLtiOt>Y 

Well Volumes: 
pH: 
Spec. Cond.; 
Diss. Oxygen; 
Turbidity; 
Redox: 
Temp.: 

3H<0-. 
10.1^ 
9><^i 

It .5 

\ ^ ' [ ^ ^ . 
[o,n 
<?^3 

\\i>.3 

/M«1A). 
[o .n 
9*^5 

llp.?^ 

Sampling Method and Materials; VOCs-disposable polypropylene bailer and rope; All others 12 v. submersible pump 

Parameters to be Analyzed 
pH, Spec. Cond., F 

DISS. As, Be, Mn. Na. V 
TOTAL & AMENABLE CN 

Container Description 
500 ml. PLASTIC 
250 ml. PLJ^STIC 

250 ml. PLASTIC 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 
NaOH 

Sampline Personnel: C. SMITH. R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page of 14 

Project Name: 
Project #: 
Location: 
Date: 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL. OHIO 

i \ - n - i o 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began; 
Time Sampling Complete: 

MW-35 

i U l o 
1(DM0 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

\/ater Column (WC) in Well (TD - DTW) 
Casing Diameter: 

Gallons in Well (WC x GPF) 

TOP OF PVC 
661.90 
46.94 

36.33 
/ I -fcl 

2" 

GALLONS PER FOOT (GPF) 
1"=0.04 |2"=0.16 |3"=0.37 4"=0.65 6"=1.47 

^^1 .*^ Gallons to be Purged: l ^ . 0 

Evacuation Method; 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color 'DV '^VJt ) Odor: AloUE Turbidity; CuOi/py 

Well Volumes; 
pH: 
Spec. Cond.; 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

^ ^ c \ . 

y-ID 
S.U3 

15". 0 

3 ^Aft.. 
7 . « ^ 
JLJO. 

15.5 

Vfts AFve^ 1 v^L 

Sampling Method and Materials; VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
pH. Spec. Cond.. F 

DISS. As. Be. Mn, Na, V 

TOTAL & AMENABLE CN 

Container Description 
500 ml. PLASTIC 
250 ml. PLASTIC 

250 ml. PLASTIC 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 

NaOH 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 



Page 10 
HYDROSYSTEMS MANAGEMENT, INC. 

WATER SAMPLING LOG FORM 

of 14 

Project Name: ORMET-REDUCTION MILL 
Project #; 
Location: 
Date: 

HM00326 
HANNIBAL, OHIO 

li-\n-io 

Sample l.D.: 
Duplicate l.D.; 
Time Sampling Began: 
Time Sampling Complete: 

MW-36 

l $ 0 5 l 

l ^ S O 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

/̂ater Column (WC) in Well (TD - DTW) 
Casing Diameter: 

Gallons in Well (WC x GPF) 

TOP OF PVC 
655.14 
52.08 

J2J0_ 
M^%_ 

GALLONS PER FOOT (GPF) 
1"=0.04 |2"=0.16 |3"=0.37 4"=0.65 6"= 1.47 

2" 

J iA Gallons to be Purged: * ^ V 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATAAND FIELD PARAMETERS 

Color J ^ O N ^ Odor; Mohiti Turbidity; CLEAR. 

[Well Volumes 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox; 
Temp.: 

. ^ ? 4 « . 
t . t i f 

6HS 

^ 0 . } 

/s.^*\. 
7.10 

6)^ 

3.0.3 

l^-ialL 
i . l O 
5on 

d^O.d. 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
pH, Spec. Cond., F 

DISS. As, Be, Mn, Na, V 

TOTAL & AMENABLE CN 

Container Description 
500 ml. PLASTIC 
250 ml. PLASTIC 

250 ml. PLASTIC 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 

NaOH 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page 11 of 14 

Project Name; 
Project #; 
Location: 
Date; 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL. OHIO 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete; 

MW-37 

iklL 
;7oo 

WELL EVACUATION DATA 

Description of Measuring Point (MP); 
MP Elevation; 

Depth of Well Below MP (TD);' 

Depth to Water Below MP (DTW); 

\laier Column (WC) in Well (TD - DTW): 
Casing Diameter 

Gallons in Well (WC x GPF):' 

TOP OF PVC 

661.14 
36.90 

C^I.YS 

tS.oS 

GALLONS PER FOOT (GPF) 

1"=0.04 |2''=0.16 |3"=0.37 4"=0.65 6"=1.47 

2" 

:2K Gallons to be Purged: 1 ^ 
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color JB^^wA Odor / O e h i ^ Turbidity: 5/L7V 

[Well Volumes: 

pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox; 
Temp.: 

3 CiU>. 

i.m 
I J5 

J5.0 

Pu>/\prT> o i i v e ^ <̂>»-

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
pH. Spec. Cond.. F 

DISS. As. Be. Mn, Na, V 

TOTAL & AMENABLE CN 

Container Description 
500 ml. PLASTIC 
250 ml. PLJ^STIC 

250 ml. PLASTIC 

Preservative 
4 degrees C 

HNO3- FIELD FILTERED (1 MICRON) 
NaOH 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 

file:///laier


HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page 12 of 14 

Project Name: ORMET-REDUCTION MILL 
Project #; 
Location; 
Date: 

HM00326 
HANNIBAL, OHIO 

11-11-10 

Sample l.D.: 
Duplicate l.D.; 
Time Sampling Began; 
Time Sampling Complete; 

MW-44S 

MW'SV 
wso 
n \ 3 L o o C i ^ 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

\/ater Column (WC) in Well (TD - DTW) 
Casing Diameter: 

Gallons in Well (WC x GPF) 

TOP OF PVC 
662.01 
69.05 

MD.Sl 
ja^si 

GALLONS PER FOOT (GPF) 
1"=0.04 ^2'̂ K)gr6: |3"=0.37 

2" 

X2^ 

4"=0.65 6"=1.47 

Gallons to be Purged: [ 0 

Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color h l 0 N £ Odor: } ^ O h i € Turbidity: Ccef i f i 

IWell Volumes 
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.; 

a«|4l. 
r v 
HI 3 

H.^ 

10 54/. 
7.*/3 
H/S 

H.^ 

I3.^<il. 
l .HO 
911 

/V-S 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
PCBs 

Container Description 
1 LITER AMBER GLASS 

Preservative 
4 degrees C 

Sampline Personnel: C. SMITH, R. FARGO 
Comments: 



Page 13 
HYDROSYSTEMS MANAGEMENT, INC. 

WATER SAMPLING LOG FORM 

of 14 

Project Name: 
Project #: 
Location; 
Date; 

ORMET-REDUCTION MILL 
HM00326 

HANNIBAL, OHIO 

l l->g'»D 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-44D 

n3o 
ilMS 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

\/ater Column (WC) in Well (TD - DTW) 
Casing Diameter: 

Gallons in Well (WC x GPF) 

TOP OF PVC 

661.76 
93.97 

3k'21 

GALLONS PER FOOT (GPF) 
1"=0.04 J2"=bTi6 |3"=0.37 4"=0.65 6"= 1.47 

2" 

A ^ Gallons to be Purged: ^ S ^ 
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATAAND FIELD PARAMETERS 

Color tJoNe Odor: AJU/JE: Turbidity; ^L^e. 
[Well Volumes-
pH: 
Spec. Cond.: 
Diss. Oxygen: 
Turbidity: 
Redox: 
Temp.: 

( ^<^ ) . 
S.50 
^^9 

n-^ 

H M L \ . 
f . t a . 
3BH 

m.i 

0iO 94/ . 

y./5 
^5V 

14.? 

Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
PCBs 

Container Description 
1 LITER AMBER GLJ^SS 

Preservative 
4 degrees C 

Sampline Personnel; C. SMITH, R. FARGO 
Comments: 



HYDROSYSTEMS MANAGEMENT, INC. 
WATER SAMPLING LOG FORM 

Page 14 of 14 

Project Name: 
Project #: 
Location: 
Date: 

ORMET -REDUCTION MILL 
HM00326 

HANNIBAL, OHIO 

/ / ' [ 7 - 1 0 

Sample l.D.: 
Duplicate l.D.: 
Time Sampling Began: 
Time Sampling Complete: 

MW-39S 

TWso 
f foo 

WELL EVACUATION DATA 

Description of Measuring Point (MP) 
MP Elevation 

Depth of Well Below MP (TD) 
Depth to Water Below MP (DTW) 

\/ater Column (WC) in Well (TD - DTW) 
Casing Diameter: 

Gallons in Well (WC x GPF) 

TOP OF PVC 
657.30 
60.23 

33.%Z 
A L . t j b 

GALLONS PER FOOT (GPF) 

1"=0.04 |2"=0.16 |3"=0.37 

2" 

33 Gallons to be Purged: 

4"=0.65 6"= 1.47 

/3 
Evacuation Method: 12 Volt submersible purge pump 

SAMPLING DATA AND FIELD PARAMETERS 

Color L r . Sft0»>»)rTE"A) Odor A 3 o f J £ Turt)idity: C tOOlNV 

Well Volumes: 
pH: 
Spec. Cond.: 
Diss. Oxygen; 
Turbidity; 
Redox: 
Temp.: 

H ^ . 
9-90 

I S 6 0 

H'3 

r ^ A i . 
*f.Mi 
ILH\ 

m . ^ 

'J-*" 
f w 11,1s 

R.a. 
Sampling Method and Materials: VOCs-disposable polypropylene bailer and rope; All others 12 volt submersible pump 

Parameters to be Analyzed 
DISSOLVED As, Be, Mn, Na, V 

TOTAL CN, AMENABLE CN 
pH, SPEC. COND., F 

Container Description 
250 ml. PLASTIC 

250 ml. PLASTIC 
500 ml. PLASTIC 

Preservative 
HNO3 - FIELD FILTERED (IMICRON) 

NAOH 
4 degrees celsius | 

Sampline Personnel; C. SMITH, R. FARGO 
Comments; 



APPENDIX B 

LABORATORY ANALYTICAL REPORTS 
(provided on disc including the following:) 

Laboratory Analytical Report for January 2010 Monitoring Event 

Laboratory Analj^icai Report for July 2010 Monitoring Event 

Laboratory Analytical Report for November 2010 Monitoring Event 

Hydrosystems Management, Inc. 



APPENDIX C 

DATA VALIDATION SUMMARY REPORT FOR 2010 MONITORING EVENTS 
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Appendix C 
2010 Data Validation Summary 

Ormet Primary Aluminum Corporation 
Hannibal, Ohio 

Laboratory Project Numbers: January 2010, Pace Analytical Services, Inc., Lab No. 
3022005; July 2010, Microbac Laboratories, Lab No. L10070527 and L10076572; 
November 2010, Microbac Laboratories, Lab No. LlOl 10633. 

The following apply to all samples collected during 2010 unless specific sampling events are 
indicated. 

General 

Holding Times: With the exception of pH, all holding times were met. 

Field Duplicate Relative Percent Differences (RPDs): RPD values for field duplicate sample 
results within +/- 20% except for the following: 

January 2010: (MW-16 and MW-32 duplicated) MW-32 total cyanide, 4.7 mg/L vs. 6.1 
mg/L (6.1 mg/L more consistent with previous data). 

July 2010: (MW-15, MW-17, MW-18, MW-36 and MW-44S duplicated) MW-15 total 
cyanide, 3.39 mg/L vs. 2.54 mg/L (either value within historical background range); MW-15 
amenable cyanide, 2.14 mg/L vs. 1.46 mg/L (both values higher than historical range); MW-
17 amenable cyanide, 1.89 mg/L vs. 2.40 mg/L (both values higher than typical historical 
range); MW-32 total cyanide, 4.7 mg/L vs. 6.1 mg/L (either value within historical range). 

November 2010: (MW-28 and MW-31 duplicated) MW-28 total cyanide, 0.2480 mg/L vs. 
0.0997 mg/L (either value within historical range); MW-28 amenable cyanide, 0.2480 mg/L 
vs. 0.0997 mg/L (both values within historical range); MW-28 manganese, <0.005 mg/L vs. 
0.0073 mg/L (difference at such low concentrations not significant); MW-31 totd cyanide, 
2.08 mg/L vs. 4.82 mg/L (4.82 mg/L more consistent with historical range); MW-31 
amenable cyanide, 0.967 mg/L vs. 4.82 mg/L (0.967 mg/L more consistent with typical 
historical range). 

Field Blanks: Field Blank (also referred to as Equipment Blank) samples submitted with July 
and November 2010 samples; July FB-1 sample reported pH = 7.01 std. units, specific 
conductance = 7.14 umhos/cm, and fluoride = 0.354 mg/L - no other analytes detected; 
November FB-1 sample reported pH = 6.01 std. units, specific conductance = 12.4 umhos/cm, 
and sodium = 2.32 mg/L - no other analytes detected. 

PCBs (SW-846 8082 or 8082A; all results below analytical reporting limit, <0.5 ug/L) 

All laboratory acceptance criteria were met, with the exceptions noted below: 
Matrix Spikes (MS)/Matrix Spike Duplicates (MSD): For all 2010 sample groups, 
MS/MSD not performed due to insufficient sample volume. For January 2010 

Hydrosystems Management, Inc. 



samples. Method Blank recovery for decachlorobiphenyl (s) was 28% versus recovery 
limits of30% to 150%. 

Metals (SW-846 6010 and 6020) 

All laboratory acceptance criteria were met, with the exceptions noted below: 
Matrix Spikes (MS)/Matrix Spike Duplicates (MSD): For January 2010 samples, 
MS/MSD recovery exceeded QC limits (75% to 125%) for dissolved sodium; batch 
accepted based on laboratory control sample (LCS) recovery. 

Dilution Factor (DF): A number of the groundwater samples required dilution 
analyses to obtain results for dissolved sodium within the linear range. 

VOCs (PCE) (SW846 8260/SW846 8260B) 

All laboratory acceptance criteria were met, with the exceptions noted below: 
Matrix Spikes (MS)/Matrix Spike Duplicates (MSD): For July and November 2010 
sample groups, MS/MSD not performed due to insufficient sample volume. The 
laboratory included a LCS and LCS duplicate in the preparation batch in lieu of 
MS/MSD. 

Specific Conductance (EPA 120.1/ SM 2510B or EPA 9050) 

All laboratory acceptance criteria were met. 

E H (SW846 9040C, 9045D/EPA 150.1/SM4500-HB) 

All laboratory acceptance criteria were met, with the exception of sample holding times; i.e., 
analyses initiated more than 15 minutes after sampling collection. pH also analyzed in field at 
time of sample collection. 

Fluoride (SM4500-FC) 

All laboratory acceptance criteria were met. 

Cyanide (SW 846 9014/9010C/Sm4500-CN-C,E) 

All laboratory acceptance criteria were met with the exceptions below: 
Matrix Spikes (MS)/Matrix Spike Duplicates (MSD): For the January 2010 sample 
group, MS recovery for total cyanide was outside of the laboratory control limits due 
to matrix interferences (MS sample 138940). For the November 2010 sample group, 
laboratory control sample (LCS) recoveries out of range were also observed for 
cyanide, amenable to chlorination (LCS ID WG349833-02 and 03). LCS recoveries 
for total cyanide and WAD cyanide within acceptance range (i.e., 90% to 110%). 

Hydrosystems Management, Inc. 



APPENDIX D 

CONCENTRATION VS. TIME GRAPHS FOR REMEDIAL ACTION 
MONITORING PARAMETERS 

Appendix D-1 

Appendix D-2 

Appendix D-3 

Appendix D-4 

Appendix D-5 

Appendix D-6 

Appendix D-7 

Appendix D-8 

Appendix D-9 

Total Cyanide 

Cyanide Amenable to Chlorination 

Fluoride 

Arsenic 

Beryllium 

Manganese 

Vanadium 

Tetrachloroethene 

Sodium 

Hydrosystems Management, Inc. 



APPENDIX D-1 

TOTAL CYANIDE 
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TOTAL CYANIDE VS. TIME 
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APPENDIX D-2 

CYANIDE AMENABLE TO CHLORINATION 
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CONTAMINANT MASS-IN-PLACE ESTIMATION AND SUPPORTING DATA 
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APPENDIX E-1 

ANALYTICAL RESULTS FOR GROUND-WATER SAMPLES 

COLLECTED JULY 2010 

ORMET CORPORATION 

HANNIBAL, OHIO 

Page 1 of 5 

SAIVIPLE l.D.: 

Cyanide, Total 

Fluoride 

MW-1 

<0.005 

0.116 

MW-2 

6.43 

36.3 

MW-5 

1.38 

18.2 

MW-7 

0.007 

0.10 

MW-8 

0.173 

5.77 

MW-10 

<0.005 

0.205 

MW-11 

0.365 

2.68 

MW-12 

0.011 

0.616 

MW-14 

0.016 

3.73 

MW-15 

3.39/2.54 

22.2/24.2 

MW-16 

1.87 

37.6 

MW-17 

2.69/3.01 
18.4/16.2 

SAMPLE l.D.: 

Cyanide, Total 

1 Fluoride 

MW-18 

4.35/3.96 

110/125 

MW-19 

<0.005 

0.671 

MW-28 

0.093 

0.321 

MW-29S 

1.12 

29 

MW-29D 

1.63 

11.4 

MW-30 

1.62 

18.0 

MW-31 

5.8 

48.5 

MW-32 

6.31 
30.7 

MW-34S 

3.47 

45.2 

MW-34D 

2.26 

39.9 

MW-35 

2.12 

2.95 

MW-36 

1.04/1.05 

17/19 

SAMPLE l.D.: 

Cyanide, Total 

Fluoride 

MW-37 

0.114 

2.75 

MW-39S 

3.18 

106 

MW-39D 

1.06 

14 

MW-40S 

2.27 

38.4 

MW-40D 

5.38 

36.2 

MW-42S 

1.39 

36.4 

MW-42D 

1.69 

27.4 

NOTE; All results in mg/L. 

5.9/6.2 - Primary sample and duplicate sample. 
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Page 2 of 5 

APPENDIX E-1 (CONT.) 
PLUME CONTOUR AREA CALCULATIONS 

FOR TOTAL CYANIDE AND FLUORIDE 
BASED ON RESULTS OF SAMPLING CONDUCTED JULY 2010 

ORMET CORPORATION 
HANNIBAL, OHIO 

TOTAL 

CYANIDE CONTOUR 

INTERVAL 

(from Figure 4) 

0.2 - 1 mg/L 

1 - 5 mg/L 

5 mg/L 

CONTOUR AREA 

in sqare feet 

(estimated using CAD* software) 

603,966 
1,366,799 
271,231 

TOTAL 

FLUORIDE 

CONTOUR 

INTERVAL 

(firom Figure 3) 

4 - 1 0 mg/L 

10-15 mg/L 

15-25 mg/L 

25 - 50 mg/L 

50 mg/L 

50-100 mg/L 

100 mg/L 

CONTOUR AREA 

in sqare feet 

(estimated using CAD* software) 

305,647 

283,192 

416,970 

814.133 

11,196 

224,743 

11,055 

' CAD - Computer Aided Drafting 
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Page 3 of 5 
APPENDIX E-1 (CONT.) 

AVERAGE AQUIFER THICKNESS CALCULATIONS 
WITHIN EACH PLUME CONTOUR INTERVAL 

BASED ON RESULTS OF SAMPLING CONDUCTED JULY 2010 

ORMET CORPORATION 
HANNIBAL, OHIO 

TOTAL CYANIDE 

CONTOUR 
INTERVAL 

(from Figure 4) 

0.2 - 1 mg/L 

1 - 5 mg/L 

5 mg/L 

MONITORING 
WELL 

ID 

MW-11 
[MW34S&D] 

MW-5 
MW-15 
MW-16 
MW-17 
MW-18 

MW-29S&D 
MW-30 

MW-34S&D 
MW-35 
MW-36 

MW-39S&D 
MW-40S&D 
MW-42S&D 

MW-2 
MW-31 
MW-32 

REPORTED 
CONCENTRATION 

(mg/L) 

0.365 
NA 

1.4 
3.4 
1.9 
3.0 
4.4 
1.4* 
1.6 

2.9* 
2.1 
1.1 

2.1* 
3.8* 
1.5* 

6.4 
5.8 
6.3 

AQUIFER 
THICKNESS 

(in feet) 

50.59 
38.62 

44.52 
26.24 
44.20 
47.84 
21.60 
52.48 
17.61 
38.62 
13.00 
21.10 
47.50 
48.60 
54.32 

39.68 
30.28 
25.70 

AVERAGE 
AQUIFER THICKNESS 

(b, in feet) 

44.61 

36.74 

31.89 

NOTE: In preparing the above-referenced isopleth map (i.e.. Figure 4), the higher of the values reported 
for a primary and a duplicate sample, and the average of values for the shallow well and the deep well 
of a well cluster were used to draw contour lines. 

* - Denotes average of the values for the shallow well and the deep well of a well cluster. 

[ ] - Denotes use of a surrogate well for determination of a representative aquifer thickness. 

NA - Not applicable. 
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APPENDIX E-1 (CONT.) 
AVERAGE AQUIFER THICKNESS CALCULATIONS 

WITHIN EACH PLUME CONTOUR INTERVAL 
BASED ON RESULTS OF SAMPLING CONDUCTED JULY 2010 

ORMET CORPORATION 
HANNIBAL OHIO 

FLUORIDE 

CONTOUR 
INTERVAL 

(from Figure 3) 

4 - 1 0 mg/L 

10-15 mg/L 

15-25 mg/L 

25 - 50 mg/L 

50 mg/L 

50-100 mg/L 

100 mg/L 

MONITORING 
WELL 

ID 

MW-8 
[MW-15] 

[MW-15] 
[MW-5] 

MW-5 
MW-15 
MW-17 

MW-29S&D 
MW-30 
MW-36 

MW-2 
MW-16 
MW-31 
MW-32 

MW-34S&D 
MW-40S&D 
MW-42S&D 

MW-39S&D 

[MW-2] 
[MW-31] 

MW-18 

REPORTED 
CONCENTRATION 

(mg/L) 

5.8 
NA 

NA 
NA 

18.2 
24.2 
18.4 
20.3* 
18.0 
19.0 

36.3 
37.6 
48.5 
30.7 
42.6* 
37.3* 
31.9* 

60.0* 

NA 
NA 

125 

AQUIFER 
THICKNESS 

(in feet) 

51.31 
26.24 

26.24 
44.52 

44.52 
26.24 
47.84 
52.48 
17.61 
21.10 

39.68 
44.20 
30.28 
25.70 
38.62 
48.60 
54.32 

47.50 

39.68 
30.28 

21.60 

AVERAGE 
AQUIFER THICKNESS 

(b, in feet) 

38.78 

35.38 

34.97 

40.20 

47.50 

34.98 

21.60 

NOTE: In preparing the above-referenced isopleth map (i.e., Figure 3), the higher of the values reported 
for a primary and a duplicate sample, and the average of values for the shallow well and the deep well 
of a well cluster were used to draw contour lines. 

* - Denotes average of the values for the shallow well and the deep well of a well cluster. 

[ ] - Denotes use of a surrogate well for determination of a representative aquifer thickness. 

NA - Not applicable. 
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APPENDIX E-1 (CONT.) 

TOTAL CYANIDE AND FLUORIDE MASS-IN-PLACE 

CALCULATION WORKSHEET 

BASED ON RESULTS OF SAMPLING CONDUCTED JULY 2010 

ORMET CORPORATION 

HANNIBAL, OHIO 

TOTAL 

CYANIDE 

FLUORIDE 

Contour 

Interval 

(from Figure 4) 

5 mg/L 

1 - 5 mg/L 

0.2 -1 nng/L 

(From Figure 3) 

100 mg/L 

50-100 mg/L 

50 mg/L 

25-50 mg/L 

15-25 mg/L 

10-15 mg/L 

4 -10 mg/L 

Contour Interval 

Area 

(in square feet) 

A 

271,231 

1,366,799 

603,966 

11,055 

224,743 

11,196 

814,133 

416,970 

283,192 

305,647 

Average 

Aquifer 

Thickness 

(in feet) 

b 

31.89 

36.74 

44.61 

21.60 

34.98 

47.50 

40.20 

34.97 

35.38 

38.78 

1. 

Aquifer 

Volume 

(in cubic feet) 
VA 

8,649,557 

50,216,195 

26,942,923 

238,788 

7,861,510 

531,810 

32,728,147 

14,581,441 

10,019,333 

11,852,991 

Aquifer 

Porosity 
n 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

2. 

Volume of 

Ground Water 

(In cubic feet) 
Vgw 

2,162,389 

12,554,049 

6,735,731 

59,697 

1,965,378 

132,953 

8,182,037 

3,645,360 

2,504,833 

2,963,248 

3. 

Volume of 

Ground Water 

(in Liters) 
Vgw 

61,238,861 

355,530,662 

190,755,897 

1,690,619 

55,659,492 

3,765,215 

231,715,278 

103,236,602 

70,936,877 

83,919,174 

Average 

Concentration 

(mg/L) 
Cwi 

6.2 

3.0 

0.6 

125 

75 

60 

38 

20 

13 

7 

4. 

Mass-in-Place 

for each interval 

(in mg) 

Ml 

379,680,936 

1,066,591,987 

114,453,538 

Total Cyanide Mw: 

211,327,380 

4,174,461,884 

225,912,888 

8,805,180,561 

2,064,732,031 

922,179,406 

587,434,217 

Total Fluoride Mw: 

5. 

Mass-in-Place 

for each interval 

(in lbs) 

Mi 

837 

2,352 

252 

3,441 

466 

9,205 

498 

19,415 

4,553 

2,033 

1,295 

37,466 

2. Vgw = V A x n 
3. Vgw in ft3 multiplied by 28.32 L/ft3 = Vgw in Liters 
4. Mi = Vgw X Cwi 
5. IVIi in mg divided by 1000 mg/g multiplied by 2.205x10-3 Ib/g = IVIi in pounds 

Hydrosystems ManaRement. Inc. 
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