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Final Work Plan:  Phase I Investigation of Potential Contamination at the Former 
CCC/USDA Grain Storage Facility in Montgomery City, Missouri 

1  Introduction 

 From September 1949 until September 1966, the Commodity Credit Corporation of the 

U.S. Department of Agriculture (CCC/USDA) leased property at the southeastern end of 

Montgomery City, Missouri, for the operation of a grain storage facility. During this time, 

commercial grain fumigants containing carbon tetrachloride were commonly used by the 

CCC/USDA and the private grain storage industry to preserve grain in their facilities. In January 

2000, carbon tetrachloride was detected in a soil sample (220 g/kg) and two soil gas samples 

(58 g/m3 and 550 g/m3) collected at the former CCC/USDA facility, as a result of a pre-

CERCLIS site screening investigation (SSI) performed by TN & Associates, Inc., on behalf of 

the U.S. Environmental Protection Agency (EPA), Region VII (MoDNR 2001). 

 In June 2001, the Missouri Department of Natural Resources (MoDNR) conducted 

further sampling of the soils and groundwater at the former CCC/USDA facility as part of a 

preliminary assessment/site inspection (PA/SI). The MoDNR confirmed the presence of carbon 

tetrachloride (at a maximum identified concentration of 2,810 g/kg) and chloroform (maximum 

82 g/kg) in the soils and also detected carbon tetrachloride and chloroform (42.2 g/L and 

58.4 g/L, respectively) in a groundwater sample collected at the former facility (MoDNR 

2001). The carbon tetrachloride levels identified in the soils and groundwater are above the 

default target level (DTL) values established by the MoDNR for this contaminant in soils of all 

types (79.6 g/kg) and in groundwater (5.0 g/L), as outlined in Missouri Risk-Based Corrective 

Action (MRBCA): Departmental Technical Guidance (MoDNR 2006a). The corresponding 

MRBCA DTL values for chloroform are 76.6 g/kg in soils of all types and 80 g/L in 

groundwater. 

 Because the observed contamination at Montgomery City might be linked to the past use 

of carbon tetrachloride-based fumigants at its former grain storage facility, the CCC/USDA will 

conduct investigations to (1) characterize the source(s), extent, and factors controlling the 

possible subsurface distribution and movement of carbon tetrachloride at the Montgomery City 

site and (2) evaluate the health and environmental threats potentially represented by the 

contamination. This work will be performed in accord with the Intergovernmental Agreement 

established between the Farm Service Agency of the USDA and the MoDNR, to address carbon 
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tetrachloride contamination potentially associated with a number of former CCC/USDA grain 

storage facilities in Missouri. 

 The investigations at Montgomery City will be conducted on behalf of the CCC/USDA 

by the Environmental Science Division of Argonne National Laboratory. Argonne is a nonprofit, 

multidisciplinary research center operated by UChicago Argonne, LLC, for the U.S. Department 

of Energy (DOE). The CCC/USDA has entered into an agreement with DOE, under which 

Argonne provides technical assistance to the CCC/USDA with environmental site 

characterization and remediation at its former grain storage facilities. 

 The site characterization at Montgomery City will take place in phases. This approach is 

recommended by the CCC/USDA and Argonne, so that information obtained and interpretations 

developed during each incremental stage of the investigation can be used most effectively to 

guide subsequent phases of the program. This site-specific Work Plan outlines the specific 

technical objectives and scope of work proposed for Phase I of the Montgomery City 

investigation. This Work Plan also includes the community relations plan to be followed 

throughout the CCC/USDA program at the Montgomery City site. 

 Argonne is developing a Master Work Plan specific to operations in the state of Missouri. 

In the meantime, Argonne has issued a Provisional Master Work Plan (PMWP; Argonne 2007) 

that has been reviewed and approved by the MoDNR for current use. The PMWP (Argonne 

2007) provides detailed information and guidance on the investigative technologies, analytical 

methodologies, quality assurance-quality control measures, and general health and safety policies 

to be employed by Argonne for all investigations at former CCC/USDA grain storage facilities in 

Missouri. Both the PMWP and this site-specific Work Plan must therefore be consulted for a 

complete description of the planned Phase I work at the former CCC/USDA facility at 

Montgomery City. 
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2  Background and History 

 
2.1  Site Background 

 
2.1.1  Montgomery City and Montgomery County 

 Montgomery City, Missouri, population 2,442 (2000 Census), is located in the east-

central portion of the state, approximately 44 mi east of Columbia and 67 mi west-northwest of 

St. Louis, Missouri (Figure 2.1). Montgomery City is the county seat for Montgomery County. 

The city is governed by a mayor and a board of aldermen. The city hosts numerous small 

businesses, several banks, a medical clinic, middle and high schools, several churches, city and 

county government offices, a local newspaper, and the Montgomery County Fairgrounds, and is 

served by municipal police, fire, and utilities departments. Three large commercial grain 

operations (Service and Supply Co-op, MFA Agricultural Services, and Land O’Lakes Purina 

Feed) are located along tracks of the Norfolk and Southern Railroad, which run parallel to State 

Highway 19 through the center of Montgomery City (Figure 2.2). In addition, two publicly 

owned industrial and commercial sites are located at the south end of the city, along the east and 

west sides of Hwy. 19. Industries presently occupying these sites include a Tyson Foods 

warehouse, the LaCrosse Lumber Company, Mid-Missouri Concrete, and a Supreme Cuisine 

foods plant.  

 The 2000 Census identified 1,032 households in Montgomery City. Of these, 30.7% 

included children under the age of 18, and 15.4% represented a person living alone who was 

65 years of age or older. The identified population included 666 families. The median household 

income in the city (2000 data) was $30,446, and the median family income was $38,063. 

Approximately 14.0% of the population and 10.9% of families were living below the poverty 

line.  

 Both Montgomery City and Montgomery County have Internet web sites 

(http://www.montgomerycity.org and http://www.montgomerycountymo.org, respectively) that 

provide information regarding the local government and community activities.  

 Data obtained from online MoDNR records (http://www.dnr.mo.gov/DWW/) indicate 

that Montgomery City has a public water supply (PWS) system, No. MO6010539, that became 
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active in 1906. The system is supplied exclusively by groundwater from three wells (Figure 2.2). 

An average (combined) production rate of 349,477 gallons per day was reported for the three 

wells in 2008 (Burton 2009; see also Appendix C). 

 The city currently designates the three active wells as PWS1 (formerly known as PWS3), 

PWS2 (formerly known as PWS4), and PWS3 or Industrial Well (formerly known as PWS5). 

Two older wells (now abandoned) were formerly known as PWS1 and PWS2. The latter was 

plugged and abandoned in the 1980s. Whether the former was grouted when it was abandoned is 

unknown (Burton 2009). The current names for the active wells (PWS1, PWS2, PWS3/Industrial 

Well) are used in this report.  

 The Montgomery City municipal system serves an indicated population of approximately 

2,200. All city residences are connected to the municipal system, and establishment of 

connections between private wells and the municipal system is prohibited (Burton 2009). Since 

2003, water has been purchased from the Montgomery City public water supply by Montgomery 

County Public Water Supply District #1, which serves an indicated population of approximately 

150.  

 Three elevated water towers serve Montgomery City. One tower is located at the west 

edge of the fairgrounds property (see Sections 2.1.2 and 2.1.3), and the second is in the 

northwestern part of the town, near the intersection of West Seventh Street and North Walker 

Street. A building identified as Public Drinking Water Supply Plant No. 2 is located at the base 

of this water tower in the northwestern part of the town. The third water tower is in the industrial 

area at the southeastern outskirts of the town, at the intersection of Hwy. 19 and Harness Drive. 

All three active wells and all three water towers are connected to the Montgomery City public 

water supply system. The city system softens and chlorinates the water and also aerates it 

because of hydrogen sulfide content (Burton 2009).  

 In 2001, the MoDNR determined that no private or public drinking water wells are 

located within 0.5 mi of the former CCC/USDA facility. Two active Montgomery City public 

supply wells (PWS2 and PWS3/Industrial Well) and one private drinking water well (owned by 

Stanley and Patricia Hemeyer) were identified within 1 mi of the former facility. City wells 

PWS2 and PWS3/Industrial Well and the Hemeyer private well were sampled by the MoDNR on 

June 8, 2001, and were free of contamination by volatile organic compounds (VOCs). The 

MoDNR further estimated that 8 additional private wells and 1 additional active public water 
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supply well lie within 1-2 mi of the former CCC/USDA facility and that approximately 43 

private wells (total) are located within a 4-mi radius of the former facility (MoDNR 2001).  

 
2.1.2  Physical Setting of the Former CCC/USDA Grain Storage Facility 

 The former CCC/USDA grain storage facility was in the southeastern portion of 

Montgomery City (within the current city limit), north of Long Street and northeast of Hwy. 19 

(Figure 2.2). The former site lies along the approximate crest of a low drainage divide 

(maximum relief approximately 50 ft) that extends northwest-southeast through Montgomery 

City and New Florence (approximately 5 mi southeast of Montgomery City). Drainage from the 

northeastern flank of the divide is via several small, intermittent tributaries to Elkhorn Creek, 

while drainage from the southwestern flank enters the Clear Fork and Smith Branch (Figure 2.3).  

 The former CCC/USDA facility lies on relatively flat ground, at an approximate 

elevation of 830-835 ft above mean sea level (AMSL). Surface drainage from the former 

CCC/USDA facility is initially to the north-northwest, via a shallow topographic low that leads 

to a small retention pond north of the former facility. Drainage from the pond flows to the 

northeast via an unnamed, intermittent creek for approximately 2.5 mi, into perennial Elkhorn 

Creek (Figure 2.3). Elkhorn Creek flows to the northeast to a point approximately 1.6 mi 

northwest of Gamma, Missouri (13.5 mi northeast of Montgomery City), where it enters the 

West Fork of the Cuivre River. The West Fork flows to the east-southeast into the Cuivre River, 

approximately 3.5 mi north of Troy, Missouri. The Cuivre River continues to the south and east; 

its flow enters the Mississippi River near Old Monroe, Missouri, approximately 45 mi east of the 

former CCC/USDA facility (Figure 2.1).  

 Available documentation (Section 2.1.3 and Appendix A) indicates that the former 

CCC/USDA grain storage facility was located on approximately 1.7 acres of land leased by the 

CCC/USDA from the Montgomery County Fair Society. Historical aerial photographs 

illustrating the conditions at the site in 1963, 1969, 1980, and 1995 are shown as Figures 2.4a-d, 

respectively. A recent (2007) aerial view of the former site is in Figure 2.4e. Figure 2.4a shows 

the maximum known extent of the former CCC/USDA grain storage facility, in 1963; the 

photograph shows 3 parallel rectangular storage buildings and 33 round grain bins arranged in a 

double row extending northward from the rectangular bins. Pronounced shadows in the 1980 

aerial photograph (Figure 2.4c, near center of image) and more subtle shadows in the 1969 aerial 
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photograph (Figure 2.4b) indicate that the rectangular structures had the rounded roof profile 

characteristic of Quonset buildings.  

 Figure 2.4b shows that all of the round grain bins had been removed from the former 

CCC/USDA facility by 1969, although traces of disturbed ground and possibly one or more 

circular foundations might have remained at that time in the area where the round bins formerly 

appeared. Figures 2.4a and 2.4b also indicate that one of Montgomery City’s three current 

aboveground water towers was constructed directly west of the Quonset buildings between 1963 

and 1969. Figures 2.4c and 2.4d show that the Quonset buildings were removed from the former 

CCC/USDA facility between 1980 and 1995; the foundations for these buildings are still present, 

however (Figure 2.5). The dimensions of the westernmost foundation are 33 ft × 100 ft; the two 

eastern foundations are slightly smaller. By 1995 (Figure 2.4d), a grass parking area with 

partially graveled roads had been established at the fairgrounds, north of the Quonset building 

foundations. The western portion of the parking area overlies the northern portion of the area 

formerly occupied by the rows of circular grain storage bins.  

 
2.1.3  Property Records Related to the Former CCC/USDA Facility 

 The property records and related legal documents cited in this section are summarized in 

Appendix A and are reproduced in Supplement 1 (on the compact disc [CD] inside the back 

cover of this report).  

 The former CCC/USDA facility lies entirely on property now associated with the 

Montgomery County Fairgrounds. The rectangular storage building foundations are in the central 

portion of the fairgrounds, just north of the current exhibition buildings and west of the main 

grandstands (Figures 2.5-2.6). The main fairground buildings and facilities are surrounded by a 

chain-link fence that is kept secured when the fairgrounds are not in use. The grass parking area 

lies outside and to the north of the perimeter fence. The northern perimeter fence roughly bisects 

(from west to east) the area formerly occupied by the rows of circular bins. The MoDNR was 

informed by fairgrounds personnel (MoDNR 2001) that the fairgrounds are used frequently 

throughout much of the year, and particularly during the summer, for numerous daytime and 

nighttime community events. Access to the fenced portion of the fairgrounds is primarily via the 

main entrance gates located along Fairgrounds Road, at the southwest corner of the facility. A 

second entry gate is located along the western perimeter fence, near the water tower.  
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 The Montgomery County Fairgrounds is located within a 37.34-acre tract of land that is 

owned by the Montgomery County Fair Society. Articles of incorporation obtained from the 

Montgomery County Registrar’s Office indicate that the Montgomery County Fair Association 

was first incorporated in 1906, for a period of 50 years. The stated purpose of the company was 

“to encourage and promote agriculture and horticulture, and the breeding of livestock, . . . to 

establish, erect, and maintain fairgrounds, and to do all those things necessary in carrying out a 

County Fair.” In June 1948, the articles were amended to establish the Montgomery County Fair 

Society (henceforth the “Fair Society”) as a perpetual association, with the general purposes 

noted above. In June 1985 the articles of association were again amended, establishing the Fair 

Society as a charitable corporation as identified in Section 501(c)(3) of the Internal Revenue 

Code.  

 An identified warranty deed indicates that 40 acres of land, consisting of the north half 

(20 acres) of the southwest quarter of the southeast quarter and the south half (20 acres) of the 

northwest quarter of the southeast quarter of Section 32, T49N, R5W, was conveyed to the 

Montgomery County Fair Society (for $1) by Daniel and Golda Davis on March 19, 1949. The 

current Montgomery City plat map shows that the above property contains the entire 37.34-acre 

tract that is now occupied by the fairgrounds and owned by the Fair Society. Three property 

records grant small additional parcels of land to the Fair Society from McGraw-Edison Co. 

(1974, 0.22 acre), the Montgomery City Chamber of Commerce (1981, 0.63 acre), and George 

and Patricia Barley (1992, portion of fractional city lot 13).  

 An agreement dated September 1949 indicates that a 61,750-ft2 parcel of land was leased 

by the Fair Society to the Montgomery County Agricultural Conservation organization, for a 

five-year period from September 1, 1949, to October 1, 1954, “to permit the placing of CCC-

owned granaries.” A hand-drawn sketch map included in this agreement shows the approximate 

location and shape of the “bin site” within what clearly appears to be the Fair Society property; 

however, no exact location coordinates or dimensions for the bin site are given. In addition, in an 

apparent discrepancy, the general location description given in the agreement indicates that the 

leased property is in the “fractional part of the NE ½ of the SE ¼ of Section 32, T49N, R5W.” 

The current plat map and historical aerial photographs (Figure 2.4a,b) indicate that the former 

CCC/USDA grain bin site actually straddled the boundary between the northern half of the 

southwest quarter and the southern half of the northwest quarter of the southeast quarter of 

Section 32, T49N, R5W. A similar error in the general location description is carried through the 

subsequent lease documents described below; however, the location of the former CCC/USDA 
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grain storage facility within the Fair Society property, in keeping with the sketch maps provided 

in the original leases, is clearly confirmed by the supporting aerial photographic and map 

evidence. 

 A second agreement dated March 1950 indicates that an additional 13,750-ft2 parcel, 

adjacent to that described above, was leased by the Fair Society to the CCC/USDA. The same 

sketch map was again shown, with the additional parcel drawn in. The term of this lease was 

from March 1, 1950, to October 1, 1954.  

 At many former CCC/USDA grain storage facilities previously investigated by Argonne 

in Nebraska and Kansas, common CCC/USDA practice appears to have been to renew its 

property leases at five-year intervals. No documentation could be found of lease renewals for the 

Montgomery City CCC/USDA facility for either of the inferred 1954-1959 or 1959-1964 

periods; however, Figure 2.4a clearly shows that grain storage structures were present at the site 

during the latter time period (in 1963). A lease agreement between the Fair Society and the 

CCC/USDA is on record for the period October 1, 1964, to September 30, 1969. A termination 

agreement canceling this lease, effective October 1, 1966, was also located.  

 Since the late 1980s, the fairgrounds property has been used frequently by the Fair 

Society as a basis to secure financing from several lending institutions. In each case, the secured 

loans were paid off relatively quickly. Numerous recorded “future advance deeds of trust” and 

subsequent “deeds of release” pertain to these financial activities.  

 The current Montgomery City plat map shows a small parcel of land owned by the Boy 

Scouts of America (BSA) lying within the acreage owned by the Fair Society (outlined in the 

photograph in Figure 2.7). The BSA property, which is presently fenced, includes a small red-

brick building that was present in 1963 (aerial photograph in Figure 2.4a). A single small 

Quonset-type building (Figure 2.8) was also present in 1963 (Figure 2.4a) on the Fair Society 

property west of the BSA parcel. Information obtained by the CCC/USDA from a representative 

of the Fair Society (Burton 2010) confirmed that these structures have no connection to the 

former CCC/USDA grain storage facility. 

 The Fair Society property is presently bordered on the east by agricultural land, on the 

north by multiple residential properties, on the south by multiple industrial and commercial 

properties, and on the west by a mixture of residential and commercial properties (Figure 2.7). A 
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relatively large commercial property is located immediately west of the fairgrounds and the 

former CCC/USDA Quonset buildings (BKK Investments in Figure 2.7). Figures 2.4a and 2.4b 

show that the main office, manufacturing, and warehouse facilities on this property were present 

in 1963-1969. These facilities are currently vacant. They were formerly occupied by 

Montgomery Manufacturing, Inc., which operated a plant that made metal shelving, and then by 

a firm called Decora, which produced glass products (Carroz 2009). Still later, the facilities were 

reportedly used for storage (according to an unidentified local resident).  

 
2.2  Geologic and Hydrogeologic Setting 

 The discussion below relies, in part, on a series of fact sheets produced by the MoDNR's 

Division of Geology and Land Survey. The fact sheets are available online and are reproduced, 

with the approval of the MoDNR, in Appendix B. These fact sheets (MoDNR 2009) are as 

follows:  

Number Title URL 

   
FS-01 Geologic Map  

of Missouri 
http://www.dnr.mo.gov/geology/adm/publications/map-GenGeoMap.pdf

FS-02 Physiographic  
Regions of Missouri 

http://www.dnr.mo.gov/geology/adm/publications/map-ShdRelief.pdf

FS-04 Missouri 
Groundwater 

http://www.dnr.mo.gov/env/wrc/MoGrndH2O.pdf 

FS-06 Major Structural  
Features of 
Missouri 

http://www.dnr.mo.gov/geology/adm/publications/map-
MajorStrucFeatures.pdf 

 
 
2.2.1  Regional Geology 

 Montgomery City lies near the southeastern margin of the Dissected Till Plains region of 

the Central Lowlands Physiographic Province (MoDNR Fact Sheet FS-02 in Appendix B), and 

hence near the southern limit of Pleistocene continental glaciation in northeastern Missouri. The 

topography of the area is gently rolling, with local relief of generally less than 100 ft (MoDNR 

2001).  

 The geology of northeastern Missouri is strongly influenced by the Ozark Uplift, which 

reaches its greatest expression approximately 100 mi southeast of Montgomery City with the 
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exposure of Precambrian rocks in the St. Francois Mountains area (MoDNR Fact Sheets FS-02 

and FS-06 in Appendix B). The Precambrian basement surface generally dips gently away from 

this high toward the north and northwest (toward the Forest City Basin). These regional trends 

are modified, however, by smaller structural features that locally control the topology of the 

basement surface to the west (Browns Station Anticline), northeast (Lincoln Fold), and southeast 

(St. Louis Depression) of Montgomery City (MoDNR Fact Sheet FS-06 in Appendix B).  

 A generalized stratigraphic section for the northeastern portion of Missouri is presented 

in Table 2.1 (based on information in Table 16 of Miller and Vandike 1997; also see the geologic 

map in MoDNR Fact Sheet FS-01 [Appendix B]). The Precambrian basement in northeastern 

Missouri is overlain by a thick sequence of Paleozoic sediments, consisting predominantly of 

Cambrian to Mississippian age dolomites and limestones with lesser interbedded cherty 

limestones, shales, and sandstones. These are in turn overlain by Pennsylvanian shales, 

siltstones, and sandstones and Quaternary glacial till, drift, and wind-blown loess. Increasingly 

younger bedrock units are exposed in an approximately radial pattern away from the St. Francois 

Mountains, with Mississippian limestones and Pennsylvanian shales forming the uppermost 

bedrock units beneath the glacial cover in the vicinity of Montgomery and adjacent Audrain 

Counties (Figure 2.9).  

 
2.2.2  Regional Hydrogeology 

 Montgomery County lies along the southern edge of the northeastern Missouri 

groundwater province (Figure 11 in Miller and Vandike 1997). The two principal aquifers 

recognized in this area are the Cambrian-Ordovician aquifer and the Mississippian aquifer 

(MoDNR Fact Sheet FS-04 [Appendix B]).  

 
2.2.2.1  Cambrian-Ordovician Aquifer 

 The Cambrian-Ordovician aquifer represents the second most prolific source of 

groundwater in northern Missouri (after the Missouri River alluvial deposits). The aquifer, which 

includes all bedrock units between the base of the (Ordovician) Maquoketa shale and the top of 

the (Cambrian) Davis Formation (Table 2.1), varies both vertically and laterally in its capacity to 

produce groundwater for domestic, municipal, and other beneficial uses. The Cambrian-

Ordovician aquifer ranges in total thickness from approximately 900 ft to 1,800 ft across the 
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groundwater province (Miller and Vandike 1997). Significant water-producing units within the 

aquifer include the Eminence and Potosi Dolomites (which contain vuggy porosity and well-

developed solution channels), fractured dolomites and sandstone units within the Gasconade 

Dolomite and Roubidoux Formation, and the medium- to coarse-grained St. Peter Sandstone. 

Production rates for wells penetrating the Eminence and Potosi Dolomites range from 400 to 

1,100 gpm (gallons per minute), while wells completed in the Gasconade Dolomite and 

Roubidoux Formation typically yield 50-500 gpm. The St. Peter Sandstone can generally yield 

25-75 gpm to wells (Imes 1985; Miller and Vandike 1997).  

 Across most of northeastern Missouri, the Cambrian-Ordovician aquifer is confined by 

Upper Devonian (Grassy Creek, Snyder Creek) to Lower Mississippian (Hannibal) shales, which 

reach a maximum thickness of approximately 310 ft in extreme northeast Missouri but thin or are 

absent to the southwest and south (Imes 1985; Miller and Vandike 1997). The Upper Ordovician 

Maquoketa Shale is also recognized as a potential confining bed in eastern Missouri, in the 

vicinity of the Lincoln Fold. These shale units are thin or absent in Montgomery County and 

southeastern Audrain County, however. In these areas, Middle and Lower Devonian limestones 

and/or the Ordovician Decorah Group limestones and dolomites, Plattin Limestone, and Joachim 

Dolomite might act as leaky confining units for the Cambrian-Ordovician aquifer (Imes 1985; 

Emmett and Imes 1984; Miller and Vandike 1997). The aquifer outcrops in a narrow band along 

the Missouri River, as well as in a small area along the Mississippi River northeast of 

Montgomery County.  

 Regional groundwater flow in the Cambrian-Ordovician aquifer is complex. Across much 

of northern Missouri (MoDNR Fact Sheet FS-04 [Appendix B]), the groundwater in this aquifer 

is highly mineralized (total dissolved solids > 1,000 mg/L; chloride > 250 mg/L) and generally 

of unsuitable quality for consumption without treatment. A localized freshwater flow system that 

has been recognized, however, in the area surrounding Montgomery County is nearly 

independent of the regional saline water flow system to the north and west, or a regional 

freshwater system associated with the Ozark uplift south of the Missouri River (Imes 1985; 

Emmett and Imes 1984; Miller and Vandike 1997). An estimate of the pre-development 

potentiometric surface for the Cambrian-Ordovician aquifer (Figure 2.10) indicates that natural 

groundwater divides prevented the movement of saline water into this area of fresh groundwater, 

which is recharged primarily by vertical seepage from the overlying Mississippian aquifer (see 

discussion below and Figure 2.11) in southwestern Audrain County and northern Warren County 

(Imes 1985). The groundwater flow patterns in this portion of the Cambrian-Ordovician aquifer 
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have been altered in more recent times as a consequence of significant groundwater usage from 

this resource at both Columbia and Mexico, Missouri (to the west and northwest of Montgomery 

City); however, the position of the apparent saline water-freshwater transition zone had shown 

relatively little change from its historic position as of 1997 (Imes 1985; Emmett and Imes 1984; 

Miller and Vandike 1997) and 2002 (MoDNR Fact Sheet FS-04 [Appendix B]).  

 
2.2.2.2  Mississippian Aquifer 

 The principal groundwater-producing units of the Mississippian aquifer consist of the 

coarsely crystalline, fractured, and variably cherty Burlington-Keokuk limestones, as well as — 

to a lesser degree — the underlying shaly to dolomitic Sedalia and Chouteau Group limestones 

(Table 2.1). These units reach a combined thickness of approximately 200 ft in the vicinity of 

Montgomery County; however, yields of groundwater to wells from the Mississippian aquifer 

are typically relatively low, ranging from 5 to 15 gpm. 

 Pennsylvanian clastic rocks, consisting predominantly of shales with minor siltstones, 

sandstones, coal, and thin limestones, form an upper confining layer to the Mississippian aquifer 

across much of northern Missouri, reaching a thickness of approximately 300 ft at the western 

edge of the Northeastern Missouri groundwater province (Figure 11 in Miller and Vandike 1997; 

MoDNR Fact Sheet FS-04 [Appendix B]). The Pennsylvanian deposits thin rapidly to the east 

and southeast, however, and are absent along the northeastern margin of the state and in much of 

southern and eastern Montgomery County. In these areas, Pleistocene glacial till and drift 

materials and wind-blown loess directly overlie the Mississippian (and older) rock units and may 

serve to confine, or partially confine, the Mississippian aquifer. In contrast to northwestern 

Missouri, the hydrogeologic properties of the unconsolidated deposits that overlie bedrock in 

northeastern Missouri have not been studied in significant detail, because of their relatively poor 

capacity for groundwater production in comparison to the identified bedrock aquifers. Isolated 

bodies of sand and gravel within the drift can reportedly yield small quantities of groundwater to 

wells for domestic use (typically shallow wells of large diameter); however, yields from the drift 

wells are typically 10 gpm or less (Imes 1985; Miller and Vandike 1997). The Mississippian 

aquifer is absent in southern Montgomery County, along the Missouri River, and also to the 

northeast of the county along the Lincoln Fold (MoDNR Fact Sheet FS-06 [Appendix B]).  

 An estimate of the pre-development potentiometric surface (Figure 2.11) indicates that 

groundwater flow in the Mississippian aquifer in the northern portion of the northeastern 
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Missouri groundwater province is confined and generally toward the east. In the southeastern 

part of the province, the groundwater flow pattern becomes more complex, as the aquifer in this 

area becomes leaky confined to unconfined, and hence groundwater levels reflect greater 

influence of the local surface topography. In particular, localized highs in the potentiometric 

surface associated with recharge to the Mississippian aquifer were identified in the southwestern 

portion of Audrain County and the northern portion of Warren County, to the northwest and 

southeast, respectively, of Montgomery City (Imes 1985). The observed patterns of freshwater 

recharge and groundwater flow prevented the intrusion of saline groundwater from the more 

northern portion of the Mississippian aquifer (as noted for the Cambrian-Ordovician aquifer, 

Section 2.2.2.1) into the southeastern portion of the aquifer near Montgomery County. 

 
2.2.3  Local Geology and Hydrogeology 

 Information on the characteristics of the local stratigraphic section in the vicinity of the 

former CCC/USDA grain storage facility at Montgomery City was obtained from drilling logs 

and well certification records obtained from the MoDNR Missouri Water Resource Center (for 

wells drilled prior to 1987) and from the MoDNR Water Protection Program, Public Drinking 

Water Branch, Wellhead Protection Section. A search of these records for the nine-section area 

surrounding the former CCC/USDA facility (T48N, R5W, Sections 4-6, and T49N, R5W, 

Sections 28-33) provided detailed lithologic logs for 7 wells (including active municipal wells 

PWS1, PWS2, and PWS3/Industrial Well, as well as the former [now abandoned] municipal well 

PWS2) and limited data for 23 additional wells and borings within approximately 1 mi of this 

location (Figure 2.12). The data obtained from the MoDNR (Appendix C) are summarized in 

Table 2.2. 

 Lithologic logs for six wells were used to construct a schematic geologic-hydrogeologic 

cross section, extending northwest-southeast through Montgomery City and passing 

approximately 1,500 ft southwest of the former CCC/USDA grain storage facility. The location 

of the section is shown in Figure 2.12, and the cross section is in Figure 2.13. The line of the 

section roughly follows the crest of a low topographic divide separating Clear Fork Creek and 

Elkhorn Creek, which also trend roughly northwest-southeast and lie to the southwest and 

northeast, respectively, of the former facility (Figure 2.3). The topographic relief in the 

immediate vicinity of the former facility is approximately 30-40 ft. 
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 Figure 2.13 and Appendix C indicate that materials variously described as loess, glacial 

drift, till, and Mississippian residuum extend to a depth of 80-140 ft below the surface at 

Montgomery City. Pennsylvanian deposits were not originally identified by the MoDNR in the 

logs for wells (in Appendix C) along the line of section in Figure 2.13. More recent MoDNR 

documents indicate, however, that Pennsylvanian materials are present beneath the Quaternary 

sequence at Montgomery City (MoDNR 2005; 2006b). The possible occurrence of the Graydon 

Conglomerate, which predominantly contains residual chert from the underlying Mississippian 

units, is inferred from the available log data. The MoDNR noted that Pennsylvanian units are 

absent southwest of the city, along the Mineola structure and the trend of the Clear Fork-Smith 

Branch drainage (MoDNR 2006b).  

 The Quaternary, and possible Pennsylvanian, materials directly overlie the sequence of 

cherty, dolomitic, or ferruginous limestones (Burlington-Keokuk and Chouteau Group) 

recognized as the primary water-bearing units of the Mississippian aquifer (Section 2.2.2.2). The 

combined Mississippian interval illustrated ranges from 90 ft to 195 ft in thickness, with the 

thickest deposits identified in active well PWS2, to the northwest of the former facility.  

 As noted in Section 2.2.2.1, the Upper Ordovician to Upper Devonian shales that confine 

the Cambrian-Ordovician aquifer across much of northeastern Missouri are absent in the vicinity 

of the former CCC/USDA facility. Figure 2.13 indicates that the Mississippian aquifer 

limestones at Montgomery City overlie approximately 15-65 ft of Ordovician to Devonian 

fossiliferous limestones that in turn overlie the Ordovician Decorah Group, Plattin, and Joachim 

dolomites and limestones. The Decorah Group, Plattin, and Joachim deposits together range 

from approximately 107 ft to155 ft in thickness. The latter units, which have been identified as 

having relatively little water-producing capacity, may locally serve as (possibly leaky) confining 

layers in Audrain and Montgomery Counties (Imes 1985; Emmett and Imes 1984; Miller and 

Vandike 1997). 

 The St. Peter sandstone, the only predominantly clastic unit identified in the local 

Paleozoic sequence, was encountered at depths of 360-435 ft BGL (below ground level) along 

the illustrated line of section (Figure 2.13). The St. Peter ranges from approximately 30 ft to 80 ft 

thick in the wells where it was fully penetrated. The Bracht well and the Allgermissen Ice Plant 

well (Figure 2.13) reach total depth within the St. Peter sandstone and were apparently targeted 

to this interval. 
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 The deepest wells in the vicinity of the former CCC/USDA facility for which lithologic 

information is available (active Montgomery City municipal wells PWS2 at 1,175 ft BGL and 

PWS3/Industrial Well at 1,275 ft BGL) reach their total depths in the (Lower Ordovician) 

Roubidoux Formation and Gasconade Dolomite, respectively. No site-specific data are available 

on the possible complete thickness of the Cambrian-Ordovician aquifer in the vicinity of the 

former CCC/USDA facility; however, the data for these wells indicate a local thickness of at 

least 1,055 ft for the Ordovician deposits. 

 The available well logs and completion data suggest that the Cambrian-Ordovician 

aquifer is the primary target for groundwater supply at Montgomery City. Data for six domestic 

wells identified within approximately 1 mi of the former CCC/USDA facility indicate that these 

wells are relatively deep, with completion depths ranging from 455 ft to 680 ft BGL. With only 

one exception (see below), these wells have casing or liner depths of at least 300 ft BGL. A 

maximum depth of 280 ft BGL is indicated for the base of the (Mississippian) Choutou Group 

limestones along the local topographic high represented in Figure 2.13. Appendix C indicates 

that the active deep wells PWS1, PWS2, and PWS3/Industrial Well and the high school well are 

cased through the Pleistocene, Mississippian, and uppermost Ordovician deposits, as was the 

abandoned former well PWS2. Limited evidence suggests, however, that the Mississippian 

aquifer might be utilized at several locations. Figure 2.13 and Appendix C show that the 

Allgermissen Ice Plant well was drilled (in 1938) to the St. Peter Sandstone and cased through 

the loess/glacial deposits only, thus permitting access to the Mississippian strata. (No casing 

information is available for the Bracht well.) One domestic well (Dyke well, No. 227426, 

Appendix C) within 1 mi of the former CCC/USDA facility is also shown as having casing to a 

depth of 147 ft BGL and no liner; hence, this well might be open to both the Mississippian and 

Cambrian-Ordovician aquifers. 

 Relatively little site-specific data is presently available to the CCC/USDA or Argonne 

regarding the expected depths or movement of groundwater in the vicinity of the former 

CCC/USDA facility. Reported static water levels for the public and private wells identified in 

Appendix C range from 120 ft to 300 ft BGL; however, the time frame and conditions under 

which these values were recorded are generally unknown. The MoDNR (2001) stated that 

groundwater flow is reportedly to the southwest in the Cambrian-Ordovician aquifer and to the 

north in the Mississippian aquifer. Estimates of the potentiometric surfaces for these aquifers 

under historic conditions (Figures 2.10 and 2.11), however, suggested a possible groundwater 

flow direction to the southwest in the vicinity of Montgomery City in both the Cambrian-

Ordovician and Mississippian aquifers (Imes 1985).  
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2.3  Previous Investigations 

 Carbon tetrachloride contamination was first detected (in soil and soil gas) at the former 

CCC/USDA grain storage facility in Montgomery City in January 2000, as the result of the pre-

CERCLIS SSI conducted on behalf of the EPA Region VII (MoDNR 2001). Further 

investigations of the potential contamination associated with the former CCC/USDA facility 

were subsequently conducted by the EPA (May 2000) and the MoDNR (June 2001). The 

sequence and results of these investigations and related activities are in Table 2.3. Approximate 

sampling locations for the EPA SSI and the MoDNR studies are shown with analytical results in 

Figures 2.14 and 2.15. 

 
2.3.1  EPA Pre-CERCLIS Site Screening Investigation in January 2000 

 In 1999-2000, TN & Associates, Inc., conducted a Pre-CERCLIS SSI at the former 

CCC/USDA grain storage facility in Montgomery City on behalf of EPA Region VII. The 

investigation included a reconnaissance visit to the former site on October 26, 1999, and limited 

sampling of the local soils, soil gas, and groundwater on January 24, 2000. Information 

pertaining to this investigation is available to the CCC/USDA and Argonne from data tables and 

figures reproduced from the SSI original report (TN & Associates 2000) in the MoDNR (2001) 

PA/SI report, as well as in sample collection field sheets provided to the CCC/USDA by the EPA 

(2000a). 

 Five samples of soil gas and one field blank sample were collected during the SSI, at the 

approximate locations shown in Figure 2.14. One soil gas sample was recovered beneath each of 

the three rectangular storage building foundations, as well as at each of two locations 

immediately north of the foundations, by using a Geoprobe. The soil gas samples were collected 

at depths of 8-15 ft BGL. Two soil samples were also collected beneath the western foundation. 

A depth of 13.5-15.5 ft is cited for the “deeper” soil sample (by the MoDNR 2001), and no depth 

is indicated for the second soil sample. Data provided by the EPA (2000a) indicate depths of 

13-16 ft and 1-3 ft, respectively, for the deeper and shallow soil samples (Table 2.3). 

Groundwater was reported as not being encountered during drilling with the Geoprobe (to a 

depth of 16 ft BGL); however, groundwater samples were collected from two of the city’s active 

wells, PWS2 and PWS3/Industrial Well. Analyses were conducted for VOCs in the soil gas 

samples; VOCs and 1,2-dibromoethane in the soil samples; and VOCs, nitrogen/nitrate/nitrite, 

1,2-dibromo-3-chloropropane, and ethylene dibromide in the groundwater samples. The 
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analytical results for selected compounds in these samples (Table 2.3) were summarized in the 

SSI report (Table 4-1 in TN & Associates 2000). This SSI table was reproduced in the PA/SI 

report (Appendix A, Table 1, in MoDNR 2001). The CCC/USDA and Argonne do not have 

access to the original SSI report (TN & Associates 2000) itself. 

 The results of the SSI soil gas sampling in January 2000 were described by the MoDNR 

(2001) as a non-quantitative indicator of potentially contaminated soil areas. Contaminants that 

might be associated with the former use of grain fumigants were identified in several soil gas 

samples. Carbon tetrachloride was detected in the samples collected beneath both the western 

and eastern rectangular foundations, at concentrations of 58 μg/m3 and 550 μg/m3, respectively, 

and carbon disulfide was reported (at 10 μg/m3) in the soil gas sample collected beneath the 

central foundation (Table 2.3). Chloroform was identified in the soil gas samples collected 

beneath all three foundations, at concentrations ranging from 3.7 μg/m3 to 160 μg/m3, with the 

highest value occurring at the eastern foundation. Chloromethane and acetone were detected in 

all five soil gas samples and in the field blank. Benzene, toluene, and xylene were variously 

detected at low levels in the soil gas samples from beneath and north of the foundations; benzene 

was also identified in the field blank, at the highest level reported for all samples (9.3 μg/m3). 

Several additional compounds that appear unrelated to the potential former use of grain 

fumigants at this site, including butanol, 2-butanone, decane, pentanal, and propanal, were 

reported in the soil gas sample from beneath the central foundation, as well as in the sample 

collected north of the eastern foundation (Table 2.3 and Figure 2.14). 

 The SSI report (TN & Associates 2000) data table reproduced by the MoDNR (2001) 

indicates that carbon tetrachloride and 1,2-dichloroethane were detected in the deeper soil 

sample (identified as sample #396-201) collected beneath the western rectangular foundation, at 

concentrations of 220 μg/kg and 84 μg/kg, respectively. However, the concentration units for 

these results are discussed as parts per million (ppm or mg/kg) in the PA/SI report (Section 2.4 in 

MoDNR 2001). This 1,000-fold discrepancy in units cannot be resolved by the documentation 

presently available to the CCC/USDA and Argonne (which does not include the SSI report).  

 The SSI report (TN & Associates 2000) data table reproduced by the MoDNR (2001) 

further indicates that the detected levels of carbon tetrachloride and 1,2-dichloroethane did not 

exceed the contemporary (2001) Tier 1, Scenario A, Cleanup Levels for Missouri Soil Target 

Concentration (STARC) values. Per Appendix A, Table 4, of the PA/SI report (MoDNR 2001), 

the STARC was 2 ppm or 2,000 μg/kg for each compound. The statement in the SSI report data 
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table (TN & Associates 2000) about the relationship of the results for sample #396-201 to the 

STARC values supports an interpretation that the correct values were given in the SSI report — 

specifically 220 μg/kg and 84 μg/kg, respectively, for carbon tetrachloride and 

1,2-dichloroethane — but that the units were misquoted by the MoDNR (2001). This is the 

tentative interpretation under which the present investigation is proceeding. 

 The carbon tetrachloride concentration (220 μg/kg) reported by TN & Associates (2000) 

is greater than the current MRBCA DTL value (79.6 μg/kg) for this contaminant in soils of all 

types. No MRBCA DTL for 1,2-dichlorethane has been established by the MoDNR (2006a); this 

compound is not related to activities of the CCC/USDA.  

 Carbon tetrachloride was not detected in the groundwater samples collected during the 

SSI work from active wells PWS2 and PWS3/Industrial Well, at an indicated reportable level of 

0.02 μg/L. Trace levels of benzene (0.02 μg/L) and chloroform (0.12 μg/L) were reported for the 

groundwater sample from active well PWS2. 

 
2.3.2  EPA Additional Sampling in May 2000 

 An additional investigation was performed by the EPA in relation to the former 

CCC/USDA facility at Montgomery City in May 2000; however, neither analytical results nor 

detailed location information regarding this study were provided in the PA/SI report (MoDNR 

2001). The MoDNR (2001) did report that copies of sample transmittal letters were obtained 

from the EPA (Burnett 2000a,b), which indicated that the investigation included the sampling of 

one private drinking water well approximately 1 mi northwest of the former facility, plus soil and 

soil gas sampling at a residence less than 0.5 mi northeast of the former facility.  

 Data summary sheets obtained by the CCC/USDA for the May 2000 sampling event 

(EPA 2000b) indicate that four soil gas samples and two soil samples were collected at 

unidentified “Montgomery City'” locations 1-5 (Table 2.3); individual sample collection field 

sheets for these samples included in the EPA (2000b) document suggest that the soil and soil gas 

sampling occurred at the Bratcher residential property, approximately 0.5 mi north of the former 

CCC/USDA facility. The EPA data sheets also indicate sampling of the Herbert Bracht private 

well and active municipal well PWS1 on May 18, 2000, in conjunction with this event (EPA 
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2000b). Available MoDNR well records indicate that the Bracht private well is approximately 

1.6 mi northwest of the former CCC/USDA facility (Figure 2.12).  

 The MoDNR (2001) reported that “all results were non-detect for this drinking water 

well” and “analytical results from both the soil and soil gas samples indicate that various 

petroleum products, such as benzene, octane, pentane, and propanal, were detected slightly 

above detection limits,” as well as that chloroform was detected in a soil sample. The EPA 

(2000b) summary sheets concur with these statements; however, no chloroform was detected in 

either of the soil samples for which analyses were reported by the EPA, and no VOCs were 

identified in the groundwater sample from active municipal well PWS1. 

 
2.3.3  MoDNR Preliminary Assessment/Site Inspection Investigation in May-June 2001 

 The MoDNR conducted a PA/SI investigation of the former CCC/USDA facility in 2001. 

The investigation activities included a site visit on May 22, 2001, and a sampling event on 

June 8, 2001. During the June 8 event, seven subsurface soil samples and one groundwater 

sample were collected at the former facility, at the approximate locations shown in Figure 2.15. 

At this time, groundwater samples were also collected from active municipal wells PWS2 and 

PWS3/Industrial Well (located within 1 mi to the northwest and south, respectively, of the 

former facility) and from one private (Hemeyer) drinking water well located within 1 mi to the 

northeast of the former facility. 

 Five soil samples (including one duplicate) were collected in the vicinity of the 

rectangular former storage building foundations, and two samples were collected to the 

southwest of the foundations, near the main (Fairgrounds Road) entrance to the fenced portion of 

the fairgrounds property. One of the latter locations (SB06) was described by the MoDNR as a 

“background” soil sampling point (MoDNR 2001). A single groundwater “grab” sample was 

collected from a location (SB01) north of the eastern foundation (Figure 2.15). No information 

was provided regarding the method(s) used for sampling or analysis of the soil or groundwater 

samples; however, recovery depths of 14.5-17 ft BGL were indicated for the soil samples 

(MoDNR 2001).  

 Carbon tetrachloride (17 μg/kg) was identified in the subsurface soil sample collected at a 

depth of 16.5-17 ft BGL at location SB02 (Figure 2.15), beneath the eastern foundation. The 
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sampling at SB02 is reported to have taken place through a pre-existing break near the center of 

the concrete foundation. Carbon tetrachloride and chloroform were identified in the soil sample 

(14.5-15 ft BGL) from location SB04 (Figure 2.15 and Table 2.3), northwest of the western 

foundation, at concentrations of 2,810 μg/kg and 82 μg/kg, respectively. No other VOCs were 

detected at SB02 or SB04. The observed carbon tetrachloride and chloroform concentrations at 

SB04 exceeded the MRBCA DTL values for these contaminants in soils of all types (79.6 μg/kg 

and 76.6 μg/kg, respectively). No VOCs were detected in the subsurface soils at sampling 

locations SB03, SB05, or SB06 (Table 2.3). 

 No depth information was provided for the groundwater sample collected at location 

SB01 (Figure 2.15 and Table 2.3); however, it was described as “medium brown and heavily 

turbid” (MoDNR 2001). Carbon tetrachloride and chloroform were detected in the sample at 

concentrations of 42.2 μg/L and 58.4 μg/L, respectively. The identified carbon tetrachloride 

concentration is greater than the MRBCA DTL value for this contaminant in groundwater 

(5.0 μg/L); the observed chloroform concentration is below the corresponding MRBCA DTL 

(80 μg/L) for this contaminant. 

 No VOCs were detected in the groundwater samples from active Montgomery City 

public wells PWS2 and PWS3/Industrial Well, or in the samples from the Hemeyer private well. 

 
2.4  Summary 

 The findings of investigations performed at the former CCC/USDA facility in 

Montgomery City from 2000 to 2001 are summarized in Table 2.3 and Figures 2.14 and 2.15. 

The findings are as follows: 

• The presence of carbon tetrachloride contamination was detected in the 

subsurface soils and groundwater at the former facility, at concentrations 

greater than the respective MRBCA DTL values for these media (79.6 μg/kg 

and 5.0 μg/L). The concentrations and locations of the identified 

contamination are as follows: 

- Carbon tetrachloride was identified at a concentration of 220 μg/kg in a 

subsurface soil sample collected at 13.5-15.5 ft BGL beneath the western 
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of three concrete Quonset building foundations that remain at the former 

facility, as well as at 2,810 μg/kg in a soil sample collected at 14.5-15 ft 

BGL at a location approximately 61 ft northwest of the western 

foundation. Carbon tetrachloride was also detected at a level (17 μg/kg) 

below the MRBCA DTL in one soil sample collected at 16.5-17 ft BGL 

beneath the remaining eastern foundation. 

- Carbon tetrachloride was identified at a concentration of 42.2 μg/L in one 

groundwater sample recovered (in June 2001, at an unspecified depth) 

from a location approximately 55 ft north of the eastern concrete 

foundation. Chloroform was also detected in this sample, at a 

concentration (58.4 μg/L) below the MRBCA DTL for this contaminant 

(80 μg/L). 

• Carbon tetrachloride was detected in soil gas samples collected beneath the 

western (58 μg/m3) and eastern (550 μg/m3) foundations, and chloroform was 

detected (at concentrations of 3.7-160 μg/m3) in soil gas samples collected 

beneath all three of the remaining foundations. 

• No carbon tetrachloride was identified in groundwater samples collected from 

active Montgomery City public wells PWS2 and PWS3/Industrial Well in 

January 2000 and June 2001. Traces of chloroform (0.12 μg/L) and benzene 

(0.02 μg/L) were detected at active well PWS2, and a trace of chloromethane 

(0.02 μg/L) was identified at active well PWS3/Industrial Well during the 

January 2000 sampling event. No VOCs were detected in either well in June 

2001. No VOCs were detected in groundwater from active municipal well 

PWS1 in sampling conducted in May 2000. 

• No VOCs were identified in the Bracht private drinking water well northwest 

of the former CCC/USDA facility (sampled in May 2000) or in the Hemeyer 

drinking water well within 1 mi to the northeast of the former facility 

(sampled in June 2001). 

• The geologic section beneath the former CCC/USDA facility at Montgomery 

City is expected to consist of 80-140 ft of loess and glacial till/drift overlying 
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a very thick (> 1,100 ft) sequence of Paleozoic (Cambrian to Mississippian) 

limestones and dolomites, which in turn rest on Precambrian basement. 

• Two regionally developed aquifers are expected beneath the former 

CCC/USDA facility, as follows: 

- The shallower Mississippian aquifer, primarily hosted by coarsely 

crystalline, fractured, and variably cherty limestones (Burlington and 

Keokuk), and underlying shaly to dolomitic limestones (Sedalia and 

Chouteau). The estimated depth to the top of the aquifer is 80-140 ft BGL 

near the former CCC/USDA facility, and the estimated thickness of the 

combined limestone units is 90-200 ft. 

- The deeper Cambrian-Ordovician aquifer, composed of multiple — 

primarily dolomitic — units, of which the most important for groundwater 

production are the St. Peter Sandstone, the Roubidoux Formation, the 

Gasconade Dolomite, and the Eminence and Potosi Dolomites. Available 

well data indicate that formations within the Cambrian-Ordovician aquifer 

below the Gasconade Dolomite have not been tapped for groundwater 

production in the vicinity of the former CCC/USDA facility. The 

estimated depth to the uppermost permeable aquifer unit (St. Peter) is 

360-440 ft BGL in the vicinity of the former CCC/USDA facility. The full 

thickness of the Cambrian-Ordovician aquifer at Montgomery City cannot 

be determined from available well data, but a local thickness of at least 

1,055 ft is indicated for the Ordovician deposits. 

• In contrast to northwestern Missouri, the unconsolidated loess, glacial till and 

drift, and potential Pennsylvanian or Mississippian residuum deposits that 

overlie bedrock in northeastern Missouri have not been studied in detail, 

because of their poor capacity for groundwater production in comparison to 

the identified bedrock aquifers. 

• Well logs and completion data obtained from available MoDNR records 

suggest that the Cambrian-Ordovician aquifer is the primary target for 

groundwater supply at Montgomery City. Limited evidence suggests, 
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however, that the Mississippian aquifer might also be tapped for groundwater 

by wells at several locations. 

• Upper Ordovician to Devonian shales and Pennsylvanian shales that form, 

respectively, the primary upper confining units for the Cambrian-Ordovician 

and Mississippian aquifers across much of northern Missouri are absent in the 

vicinity of Montgomery City. Relatively impermeable Ordovician (Decorah 

Group, Plattin, and Joachim) limestones and dolomites might locally serve as 

a (possibly leaky) confining layer for the Cambrian-Ordovician aquifer, while 

Pleistocene glacial deposits might similarly serve as a (possibly leaky) 

confining layer for the Mississippian aquifer. 
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TABLE 2.1  Stratigraphic section of the Northeastern Missouri Groundwater Province.a Source of information: Imes (1985).  

System Series 

 
Group of 

Formation Lithology Hydrology 

Recent Alluvium Clay, silt, sand and gravel, Stream deposits Yields 25-100 gpm where there is sufficient 
thickness of "clean" saturated sand and gravel. 

Quaternary 
Pleistocene Glacial Till or Drift 

Silty, clay, sand, gravel and boulders. May be 
bedded or indeterminant mixture. Deposited by 
melting glaciers. 

Yields 5-275 gpm are possible where sufficient 
thickness of "clean" saturated sand and gravel 
is present. 

Missourian Pleasanton Group Dominantly clastic sediments. Shale, siltstone and 
scattered sandstone beds. 

Not water bearing except where sandstone 
channels occur; then yields of 3-4 gpm are 
possible. 

Marmaton Group Shale, limestone, clay and coal beds 

Cherokee Group 
Sandstone, siltstone, shale, underclay, coal and 
thin limestone beds. Recognizable cyclic 
sequences 

Not utilized as a source of groundwater in this 
province. Pennsylvanian 

Desmoinesian 

Krebs Subgroup 
Sandstone, siltstone, shale, clay, thin limestones. 
Some coal beds in shale sequences. Beds of 
conglomerate locally. 

 

Ste. Genevieve 
Limestone 
St. Louis 
Limestone 

Fine- to medium-crystalline limestone and shale 

Salem Formation Buff-colored limestone, dolomitic limestone and 
shale 

Meramecian 

Warsaw Formation Fine- to coarsely-crystalline limestone 

May yield 5-10 gpm where units are not deeply 
buried. Water is mineralized when found below 
300 feet. 

Osagean Keokuk Limestone 
Bluish gray, medium- to coarsely-crystalline, 
medium-bedded lime stone. Abundant light-gray 
chert. 

 Burlington 
Limestone 

White to tan, coarsely-crystalline, fossilferous 
limestone with layered chert nodules. 

May yield 10-15 gpm of potable water near the 
outcrop line. Water is mineralized where 
formation is deeply buried. 

Rock units below the base of the Burlington Limestone contain mineralized water north of freshwater/saline water transition zone. 

Mississippian 

Kinderhookian 
Sedalia Limestone 
Chouteau 
Limestone 

Limestone, dolomite, and shale  

  Hannibal Shale Shale Confining layer throughout much of northern 
Missouri, thinning to the south. 

Upper Devonian 

Louisiana 
Limestone 
Grassy Creek 
Shale 
Snyder Creek 
Shale 

Shale and Limestone Confining layer. 

Middle Devonian Cedar Valley 
Limestone 

Devonian 

Lower Devonian  
Limestone 

Silurian  Bowling Green 
Dolomite Limestone and dolomite 

Unimportant as an aquifer. Possible leaky 
confining layer. 

Cincinnatian Maquoketa Shale Shale Confining layer in extreme east along 
Mississippi River. 

Kimmswick 
Limestone Dolomite and limestone Yields generally sufficient for domestic 

supplies, 5-10 gpm. 
Mohawkian Decorah Group 

Plattin Limestone 
Joachim Dolomite 

Dolomite, limestone and shale Limited source of water. Locally may be 
confining layers. 

Whiterockian St. Peter 
Sandstone Sandstone and dolomite 

Good production for domestic, farm and small 
industry. Excessively mineralized in the north 
25-75 gpm. 

"Powell" Dolomite 
Cotter Dolomite 
Jefferson City 
Dolomite 

Dolomite 
Unimportant as an aquifer, but may produce 
sufficient water locally for domestic and farm 
use. 0-25 gpm. 

Roubidoux 
Formation Sandstone and dolomite 

Gasconade 
Dolomite 
Gunter Sandstone 
Mbr. 

Dolomite and sandstone 

Good producer. Commonly sufficient for 
municipal, industrial and irrigation water 
supplies. 50-500 gpm. 

Ordovician 

Canadian 

Eminence 
Dolomite 
Potosi Dolomite 

Dolomite 
Excellent producer. Capable of large yields for 
large cities, industry and irrigation. 440-1,100 
gpm. 

Derby-Doe Run 
Dolomites Shale and dolomite Limited source of water. 

Davis Formation  Confining layer in northern Missouri. 
Cambrian Croixian Bonneterre 

Dolomite 
Lamonte 
Sandstone 

Sandstone and dolomite Little information available. Probably some 
production from the Lamote sandstone. 

Precambrian   Igneous rocks Unimportant as a source of water. 
 
a Yellow shading indicates confining layers; blue shading indicates aquifers. 
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TABLE 2.2  Summary of well and boring information obtained from the MoDNR Missouri Water Resource Center (for wells drilled prior to 1987) and from the MoDNR Water Protection Program, Public Drinking Water Branch, Wellhead 
Protection Section, for the nine-section area surrounding the former CCC/USDA facility’s location at Montgomery City.a 

                    
          Latitude  Longitude  Coordinates, UTM 83 
Ref. No./     Depth Elev Casing Yield SWL           
Well Log No. Well Type Site Address Owner, Owner Address Usage (ft BGL) (ft AMSL) Depth (ft) (gpm) (ft) Deg Min Sec  Deg Min Sec  x y 
                    
                    
T48N R5W S4                    
                    
–/19412 Noncommunity public Montgomery Co. R-2 High School #1 R-2 High School, Montgomery City, MO – 1100 850 350 – 265 – – –  – – –  631649 4312490 
                        
T48N R5W S5                    
                    
00105029 Abandoned – MFA Agri-Service, 226 N. Walder, Montgomery City, MO Unknown 452 0 – 0 0 38 57 46.5  91 29 34.7  630567 4313741 
00069776/28718 Well  

(Active PWS3/Industrial) 
– Montgomery City, MO, City Hall, Montgomery City, MO  Public 1275 ~837 500 400 286 – – –  – – –  630628 4313417 

                        
T48N R5W S6                    
                    
00024912 Well – Jorgesen, 77 Blue Jay, Montgomery City, MO  Domestic 545 829 126 60 160 38 57 25.8  91 30 26.5  629331 4313083 
00138606 Well – Montgomery Salvage, Inc., Hwy. 161 S., Montgomery City, MO  Domestic 500 820 254 40 220 38 57 11.3  91 30 43.4  628932 4312629 
00237531 Pump – Hendricks, 56 Fordson Rd., Montgomery City, MO Domestic 507 0 – 0 0 38 57 27.4  91 31 3.9  628430 4313117 
00278117 Well – Hendricks, 56 Fordson Rd., Montgomery City, MO Domestic 507 0 147 75 0 38 57 33.7  91 30 55.4  628632 4313315 
                    
T49N R5W S28                    
                    
00177862 Heat pump – Kremer, Rt 1 Box 162, Loose Creek, MO Unknown 150 600 – 0 0 38 59 0  91 28 55.5  631473 4316023 
00324980 Abandoned Hwy. 161, Montgomery City  GSRAD, 111 Fairgrounds Rd., Rolla, MO  Soil boring 0 765 – 0 0 38 58 53.2  91 28 20.7  632314 4315827 
                    
T49N R5W S29                    
                    
00047614 Well – Brookman, Whyte, John, Montgomery City, MO  Domestic 610 610 213 60 198 38 59 19.6  91 29 49.2  630171 4316606 
00102916 Heat pump – Frehse, 4 Clifden Dr., Montgomery City, MO  Unknown 125 0 – 0 0 38 59 19.6  91 29 49.2  630171 4316606 
                        
T49N R5W S30                    
                    
00404465 Well 209 Lingberg Rd.  Vajzovic, 5866  Hwy. KK, Cuba, MO  Domestic 386 0 160 30 120 38 59 41.9  91 30 35.5  629046 4317275 
–/A819447 Well – Bracht, Montgomery City, MO Private 500 832 – – – – – –  – – –  628549 4316363 
                    
T49N R5W S31                    
                    
00115609 Monitoring 723 N. Sturgeon, Montgomery City Montgomery City Landfill, 723 N. Sturgeon, Montgomery City, MO Monitoring 26 773 12.0 0 0 38 58 8.6  91 30 58.6  628537 4314389 
00115610 Monitoring 723 N. Sturgeon, Montgomery City Montgomery City Landfill, 723 N. Sturgeon, Montgomery City, MO Monitoring 39 784 12.0 0 0 38 58 8.6  91 30 58.6  628537 4314389 
00115611 Monitoring 723 N. Sturgeon, Montgomery City Montgomery City Landfill, 723 N. Sturgeon, Montgomery City, MO Monitoring 21 777 12.0 0 0 38 58 8.6  91 30 58.6  628537 4314389 
00183930 Abandoned Montgomery City  Montgomery City Landfill, 9400 Ward Pkwy., Montgomery City, MO  Unknown 26 0 – 0 0 38 58 8.3  91 30 33.7  629136 4314390 
00227426 Well – Dyke, 50 Old Williamsburg Rd., Montgomery City, MO  Domestic 455 0 147 30 200 38 58 28.8  91 30 54  628638 4315014 
–/21921 Well (Active PWS1) – Montgomery City, City Hall, Montgomery City, MO Public 1150 835 350 262 245 – – –  – – –  628916 4315800 
                    
T49N R5W S32                    
                    
00021764 Heat pump 7 Wright Ct. Cobb, 203 Patton, Montgomery City, MO Vertical 140 0 – 0 0 38 58 27  91 29 50.6  630164 4314984 
00177747 Heat pump Rosenthal Estates Block, 216 N Deritz, Montgomery City, MO Unknown 140 0 – 0 0 38 58 27  91 29 50.6  630164 4314984 
00242282 Heat pump – Porter, 2 Wright Ct., Montgomery City, MO Vertical 145 0 – 0 0 38 58 19.9  91 29 25.8  630765 4314774 
00269674 Monitoring Spinsby & Walker St. Aaron's Oil Co. (Shetz), PO Box 106, Montgomery City, MO Monitoring 15 0 12.0 0 0 38 58 24  91 30 19.9  629459 4314880 
00269675 Monitoring Spinsby & Walker St.  Aaron's Oil Co. (Shetz), PO Box 106, Montgomery City, MO Monitoring 15 0 12.0 0 0 38 58 24  91 30 19.9  629459 4314880 
00276761 Abandoned Spinsby & Walker St.  Aaron's Oil, Inc., PO Box 106, Montgomery City, MO Soil boring 25 0 – 0 0 38 58 26.7  91 30 17.7  629512 4314964 
00324182 Abandoned Spinsby & Walker St.  Aaron's Oil Co., PO Box 106, Montgomery City, MO  Soil boring 15 0 – 0 0 38 58 24  91 30 19.7  629465 4314879 
–/3938 Abandoned (Former PWS2) – Montgomery City, City Hall, Montgomery City, MO Public 1076 834 350 124 – – – –  – – –  629665 4315711 
–/28232 Well (Active PWS2) – Montgomery City, City Hall, Montgomery City, MO Public 1175 825 350 350 – – – –  – – –  629452 4315557 
–/5381 Industrial high capacity – Allgermissen Ice Plant – 443 816 83 20 40 – – –  – – –  629465 4315087 
                    
T49N R5W S33                    
                    
00036076 Well – Hemeyer, RR 1 Box 77A, Montgomery City, MO Domestic 680 0 211 40 300 38 58 31.5  91 28 51  631596 4315146 
                    
 
a Abbreviations: Ref. No., Reference Number; Elev, Elevation; SWL, Standing Water Level. 
 



Montgomery City Work Plan 2-24 
Version 00, 08/28/09 

TABLE 2.3  Summary of organic analysis results for previous investigations of carbon tetrachloride contamination at Montgomery City. 

                          
Sample    Depth Carbon  Methylene  Carbon 1,2-   
Medium Sample Date Location (ft BGL) Tetrachloride Chloroform Chloride Chloromethane Disulfide Dichloroethane Other Compounds Units 

                          
             
Pre-CERCLIS site screening by TN & Associates, Inc., on behalf of the EPA, January 2000. Source: MoDNR (2001). 
             
Water 396-1 1/24/00 Active PWS 3/Industrial Well 1,275 0.02 Ua 0.02 U 1 U 0.2 0.3 U 0.1 U  μg/L 
Water 396-2 1/24/00 Active PWS 2 1,175 0.02 U 0.12 1 U 0.2 U 0.3 U 0.1 U Benzene (0.02); bromodichloromethane (0.13) μg/L 
Water 396-44 1/21/00 Trip Blank – 0.02 U 0.02 U 1 U 0.2 U 0.3 U 0.1 U Acetone (18); benzene (0.02)  
Soil Gas 396-101 1/24/00 East Concrete Pad 15 550 160 2.4 U 2.5 8.6 U 2.8 U Acetone (22); toluene (3.6) μg/m3 
Soil Gas 396-102 1/24/00 Middle Concrete Pad 8 4.2 U 3.7 2.3 U 2.3 8.2 U 2.7 U Acetone (96); butanal (48); 2-butanone (18); heptanal (18); pentanal (27); propanal (51); toluene 

(6.5); xylene (3.2) 
μg/m3 

Soil Gas 396-103 1/24/00 West Concrete Pad 14 58 31 2.4 U 2.9 10 4.1 Acetone (14); benzene (5.8); toluene (7.7); xylene (4.2) μg/m3 
Soil Gas 396-104 1/24/00 NNW of West Concrete Pad 11-12 4.3 U 3.3 U 2.4 U 2.7 8.5 U 2.8 U Acetone (13); benzene (2.6); propanal (7.5); toluene (4.9) μg/m3 
Soil Gas 396-105 1/24/00 NNE of East Concrete Pad 8.5-9.5 4.3 U 3.3 U 2.3 U 2.2 8.4 U 2.7 U Acetone (130); butanal (42); 2-butanone (65); decane (530); pentanal (24); 2-pentanone (27); 

propanal (29); 2-propanal (12); toluene (3.6); 1,2,4-trimethylbenzene (3.9) 
μg/m3 

Soil Gas 396-142 1/28/00 Field Blank – 4.3 U 3.3 U 2.4 U 1.7 8.5 U 2.8 U Acetone (8.8); benzene (3.4); toluene (5.5); xylene (3.7)  
Soil 396-200 1/24/00 West Concrete Pad 1-3 13 U 13 U 13 U 13 U 13 U 13 U  μg/kg 
Soil 396-201 1/24/00 West Concrete Pad 13-16 220 12 U 12 U 12 U 12 U 84  μg/kg 
Soil 396-218 1/24/00 Trip Blank – 10 U 10 U 13 U 10 U 10 U 10 U Acetone (140); 2-butanone (30); methyl tert-butyl ether (10); 4-methyl-2-pentanone (12)  
             
Follow-up sampling for pre-CERCLIS site screening by TN & Associates, Inc., on behalf of the EPA, in May 2000. Source: MoDNR (2001). 
             
Soil Gas 604-9 5/18/00 Location #1 12-15 5.6 U 4.3 U 14 U 2.0 11 U 3.6 U Acetone (49); decane (58); 4-methyl-2-pentanone (29); octane (160); propanol (37); toluene (6.1) μg/m3 
Soil Gas 604-10 5/18/00 Location #2 10-15 22 U 120 58 U 7.3 U 44 U 14 U Acetone (100); decane (120); 4-methyl-2-pentanone (210); octane (310); toluene (14) μg/m3 
Soil Gas 604-11 5/18/00 Location #3 10-15 5 U 16 13 U 1.7 10 U 3.2 U Acetone (88); benzene (9.0); butanal (38); 2-butanone (17); decane (280); heptanal (21); 4-methyl-

2-pentanone (43); octane (210); pentane (16); propanal (55); toluene (9.8); 1,2,4-trimethylbenzene 
(9.8); xylene (10) 

μg/m3 

Soil Gas 604-12 5/18/00 Location #4 10-15 5.4 U 17 14 U 1.8 U 11 U 3.4 U Acetone (44); benzene (8.0); butanal (26); decane (41); 4-methyl-2-pentanone (20); octane (120); 
pentane (19); propanal (33); toluene (6.7) 

μg/m3 

Soil Gas 604-32 5/19/00 Field Blank – 4.6 U 3.6 U 14 U 2.4 9.1 U 3 U Acetone (18); butanal (10); propanal (15)  
Soil 604-104 5/18/00 Location #5 11-13 3.1 U 4.5 U 12 U 2.9 U 3.2 U 8.3 U Acetone (41); 2-butanone (36) μg/kg 
Soil 604-105 5/18/00 Location #5 21-23 3.2 U 4.8 U 13 U 3 U 3.4 U 8.8 U Acetone (34); 2-butanone (19); toluene (4.3) μg/kg 
Soil 604-114 5/19/00 Trip Blank – 1.2 U 0.83 U 5.6 2.9 3.6 0.99 U Acetone (250); benzene (3.2); 2-butanone (29); 1,4-dichlorobenzene (3); ethylbenzene (2.6);  

4-methyl-2-pentanone (7.4); toluene (7.8); xylene (12) 
 

Water 604-205 5/18/00 Active PWS1 1,150 0.23 U 0.23 U 0.37 U 0.26 U 0.3 U 0.17 U  μg/L 
Water 604-206 5/18/00 Herbert Bracht residence 500 0.23 U 0.23 U 0.37 U 0.26 U 0.3 U 0.17 U  μg/L 
Water 604-222 5/19/00 Trip Blank – 0.23 U 0.23 U 0.37 U 0.26 U 0.92 J 0.28 U Toluene (0.66)  
             
Preliminary assessment/site inspection, Missouri Department of Natural Resources, June 2001. Source: MoDNR (2001).b 
             
Water 0119871 6/8/01 Hemeyer residential well 680 1 U 1 U 20 U 25 U 1 U 1 U  μg/L 
Water 0119872 6/8/01 Active PWS2 1,175 1 U 1 U 20 U 25 U 1 U 1 U  μg/L 
Water 0119873 6/8/01 Active PWS3/Industrial Well 1,275 1 U 1 U 20 U 25 U 1 U 1 U  μg/L 
Water 0119874 6/8/01 Duplicate of 0119872 (PWS2) 1,175 1 U 1 U 20 U 25 U 1 U 1 U  μg/L 
Water 0119875 6/8/01 SB-01 Not 

reported 
42.2 58.4 20 U 25 U 1 U 1 U  μg/L 

Soil 0119876 6/8/01 SB-02 16.5-17 17 5 U 100 U 125 U 5 U 5 U  μg/kg 
Soil 0119877 6/8/01 SB-03 14.5-15 5 U 5 U 100 U 125 U 5 U 5 U  μg/kg 
Soil 0119878 6/8/01 SB-03, Duplicate 14.5-15 5 U 5 U 100 U 125 U 5 U 5 U  μg/kg 
Soil 0119879 6/8/01 SB-03 13.5-14 5 U 5 U 100 U 125 U 5 U 5 U  μg/kg 
Soil 0119880 6/8/01 SB-04 14.5-15 2810 82 100 U 125 U 5 U 5 U  μg/kg 
Soil 0119881 6/8/01 SB-05 14.5-15 5 U 5 U 100 U 125 U 5 U 5 U  μg/kg 
Soil 0119882 6/8/01 SB-06 14.5-15 5 U 5 U 100 U 125 U 5 U 5 U  μg/kg 
                          
 
a U, not detected at the indicated reporting limit. 
 
b Results are as tabulated by MoDNR (2001). Complete analytical results were not available for review. 
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FIGURE 2.1  Location of Montgomery City, Missouri, and other features.  
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FIGURE 2.2  Locations of State Highway 19, the former CCC/USDA grain storage facility, current 
commercial grain storage facilities, and active public wells in Montgomery City.  
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FIGURE 2.3  Topography of the Montgomery City area. 
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FIGURE 2.4  Aerial photographs of the former CCC/USDA grain 
storage facility at Montgomery City, taken in (a) 1963, (b) 1969, 
(c) 1980, (d) 1995, and (e) 2007. Sources of photographs: USDA 
(1963, 1969); Montgomery County Assessor’s Office (2008); 
TerraServer (2009); NAIP (2007). 
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FIGURE 2.4  (Cont.) 
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FIGURE 2.4  (Cont.) 
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FIGURE 2.5  The three rectangular Quonset building foundations that remain at the former CCC/USDA facility. 
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FIGURE 2.6  Panoramic eastward view across the central portion of the Montgomery County Fairgrounds. Snow-covered rectangular building 
foundations are at center background. 
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FIGURE 2.7  Current locations of facilities and property boundaries in the vicinity of the former CCC/USDA grain storage facility in Montgomery 
City, as shown on the 2007 aerial photograph and a plat map. Source of photograph: NAIP (2007). 



Montgomery City Work Plan 2-34 
Version 00, 08/28/09 

 

 

FIGURE 2.8  The small Quonset building on the Fair Society property that was present during the period 
of grain storage activities at the former CCC/USDA facility (but is unrelated to CCC/USDA activities). 
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FIGURE 2.9  Generalized bedrock geologic map of the Audrain County and Montgomery County area. Source: Imes 
(1985). 
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Montgomery City

 

FIGURE 2.10  Estimated historic (predevelopment) potentiometric surface and directions of 
groundwater flow in the Cambrian-Ordovician aquifer (Table 2.1) in the vicinity of Montgomery 
County, Missouri. Contours and elevations are in feet AMSL. Shading shows approximate areas 
where the Cambrian-Ordovician aquifer outcrops. Source: Imes (1985). (Current groundwater flow in 
the Cambrian-Ordovician aquifer near Montgomery City [as affected by use of the aquifer] is 
reportedly toward the southwest [MoDNR 2001]). 



Montgomery City Work Plan 2-37 
Version 00, 08/28/09 

 

Montgomery City

 

FIGURE 2.11  Estimated historic (predevelopment) potentiometric surface and directions of groundwater 
flow in the Mississippian aquifer in the vicinity of Montgomery County, Missouri. Contours and elevations 
are in feet AMSL. Shading shows approximate areas where the Mississippian aquifer is absent. Source: 
Imes (1985). (Current groundwater flow in the Mississippian aquifer near Montgomery City [as affected by 
use of the aquifer] is reportedly toward the north [MoDNR 2001]). 
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FIGURE 2.12  Locations of wells and borings for which lithologic data, well completion data, or both 
were obtained from the MoDNR Missouri Water Resource Center and the MoDNR Water Protection 
Program, Public Drinking Water Branch, Wellhead Protection Section, with location of geologic cross 
section A-A'. Source of photograph: NAIP (2007).  
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FIGURE 2.13  Northwest-to-southeast geologic cross section A-A' (vertically exaggerated), illustrating the stratigraphic relationships near 
the former CCC/USDA facility.  
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FIGURE 2.14  Results of analyses for carbon tetrachloride in soil and soil gas samples collected in 
January 2000 on the former CCC/USDA grain storage property, as well as groundwater samples from 
active Montgomery City municipal wells PWS2 and PWS3/Industrial Well. Source of data: TN & 
Associates (2000).  



 
 

 

M
ontgom

ery C
ity W

ork P
lan 

2-41 
V

ersion 00, 08/28/09 

Water
Tower

Fairgrounds Road

M
O-19

Fe
nc

e

Building

B
ui

ld
in

g

Shelter

Shelter

G
ra

ve
l d

riv
e

Former Quonset hut locations

Concrete pads

Ballfields

Grain
elevator

0119876
17

SB-02

SB-03
0119877
0119878
0119879

ND
ND
ND

SB-06
0119882 ND

SB-01SB-04
01198750119880

2810 42.2

0119873

Montgomery municipal well PWS3/Industrial well
~1/2 mile south of site

ND

SB-05
0119881

ND

01198710119872/0119874

Hemeyer private well
<1 mile northeast of site

ND

Montgomery municipal well PWS2
~1/2 mile northwest

ND

Not to scale

CT in groundwater (µg/L), 
soil (µg/kg)

Soil boring location/identification

Sample number

Private well

Municipal well

ND, 17

SB-xx

0119xxx

All sample locations are approximate.

Locations and shapes of features are
as represented by MODNR (2001).

June 2001

 

FIGURE 2.15  Results of analyses for carbon tetrachloride in soil and groundwater samples collected in June 2001 on the former CCC/USDA 
grain storage property, as well as groundwater samples from active Montgomery City municipal wells PWS2 and PWS3/Industrial Well and the 
Hemeyer private well. Source of data: MoDNR (2001). 
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3  Investigation Objectives and Tasks 

 
3.1  Technical Objectives of the Phase I Studies 

 The geologic and hydrologic information summarized in Section 2.2 demonstrates that a 

very thick sequence (> 1,200 ft) of potentially groundwater-bearing bedrock units, encompassing 

two regionally developed and locally utilized Paleozoic aquifers, is anticipated to underlie the 

former CCC/USDA facility at Montgomery City. The results of previous investigations 

(Section 2.3) indicate that the public and private wells in the vicinity of the former CCC/USDA 

facility that penetrate these aquifers and have been sampled to date are free of contamination that 

might be linked to the former CCC/USDA grain storage operations at this site. Limited sampling 

has, however, detected carbon tetrachloride contamination in several soil and soil gas samples 

and in one groundwater sample recovered at relatively shallow depths (< 25 ft BGL; Table 2.3) 

within the sequence of unconsolidated loess, glacial, and Mississippian residuum deposits 

(estimated to be 80-140 ft thick) that is expected to overlie bedrock beneath the former 

CCC/USDA facility. In light of these observations, Phase I of the CCC/USDA studies at 

Montgomery City will focus primarily on examination of the hydrogeologic characteristics and 

potential contaminant distribution in the unconsolidated deposits, to determine the possible (or 

actual) threat of contamination that they might pose to the underlying bedrock units. 

 Phase I of the CCC/USDA investigations at Montgomery City will address three 

technical objectives that are targeted to increasing understanding of the former CCC/USDA 

facility and augmenting the existing analytical database for the site, as summarized in Section 2. 

The proposed technical objectives for the Phase I program are as follows: 

1. Update the presently identified inventory and status of private and public 

drinking water wells in the immediate vicinity of the former CCC/USDA 

grain storage facility, and sample the identified wells for VOCs and 

geochemical analyses. 

2. Investigate for possible evidence of a soil source of carbon tetrachloride 

contamination in the unconsolidated sediments beneath the former 

CCC/USDA facility that might affect the underlying bedrock aquifer units. 
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3. Obtain preliminary information on the site-specific lithologic and hydrologic 

characteristics of the unconsolidated sediments overlying bedrock at the 

former CCC/USDA grain storage location. 

 
3.2  Phase I Investigation Tasks 

 To address the technical objectives proposed in Section 3.1, the investigative activities 

discussed below are recommended. Site-specific elements of the investigative approach and 

methods used to implement the proposed Phase I program at Montgomery City are discussed in 

Section 4. Detailed information on the investigative technologies, field procedures, and analysis 

procedures that are pertinent to the CCC/USDA’s planned characterization efforts at this site, as 

well as elsewhere in Missouri, are in the PMWP (Argonne 2007). 

 
3.2.1 Update the Inventory and Status of Private and Public Drinking Water Wells near the Former 

CCC/USDA Grain Storage Facility, and Sample the Identified Wells for VOCs and 
Geochemical Analyses 

 Argonne has contacted the MoDNR Missouri Water Resource Center (for wells drilled 

prior to 1987) and the MoDNR Water Protection Program, Public Drinking Water Branch, 

Wellhead Protection Section, for information on wells that might be used for drinking water 

supply in the vicinity of the former CCC/USDA facility in Montgomery City. A search of these 

records for the nine-section area surrounding the former facility (T48N, R5W, Sections 4-6 and 

T49N, R5W, Sections 28-33) identified four public wells and nine private domestic wells in the 

targeted area that might be used for this purpose. The locations of all identified public and 

private wells are in Figure 2.12; summary information for these wells is in Table 2.2.  

 The available MoDNR records suggest that no private domestic or public wells lie within 

0.5 mi of the former CCC/USDA facility; however, several heat pump wells are located within 

0.5 mi to the northwest and northeast of the former facility (Figure 2.12). Figure 2.12 indicates 

that one private domestic well (Hemeyer) and two active public wells (PWS2 and 

PWS3/Industrial Well) are located within 1 mi of the former facility. Active wells PWS2 and 

PWS3/Industrial Well were previously sampled for VOCs analyses in January 2000 as part of the 

EPA Pre-CERCLIS SSI (TN & Associates 2000), and active public wells PWS2 and 

PWS3/Industrial Well and the Hemeyer private well were sampled in June 2001 as part of the 
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MoDNR PA/SI (MoDNR 2001). In each of these events, no carbon tetrachloride contamination 

was detected in any well. Groundwater sampled by the EPA (2000b) in May 2000 from a second 

private well (Bracht) approximately 1.6 mi northwest of the former CCC/USDA facility also 

contained no VOCs contamination. 

 
3.2.1.1  Updating the Status of Private and Public Wells 

 As part of the Phase I studies, the locations, present status, and current ownership of the 

nine private domestic and four public wells identified in Figure 3.1 will be confirmed. In 

addition, the locations, status, and ownership of any other identifiable private wells within the 

Phase I target area (within approximately 0.5 mi of the former CCC/USDA facility; Figure 3.1) 

will be determined and documented. In conjunction with this effort, the present source(s) of 

drinking water used by all residents within the proposed 0.5-mi target area (Figure 3.1) will be 

determined. 

 To address this technical objective, the following activities will be carried out: 

• Current ownership data for all properties in the targeted area will be obtained 

from the Montgomery County Assessor’s Office. These records will be cross-

checked against billing and water use records for the Montgomery City 

municipal water system (because all targeted locations lie within the 

Montgomery City municipal limits), to identify any occupied properties that 

are not served by the public water supply. 

• Individual property owners and residents will be contacted by Argonne staff 

as necessary for direct determination of the present source(s) of drinking 

water and to confirm the status of the identified private wells. 

 
3.2.1.2  Well Sampling 

 In additional Phase I work, existing wells will be sampled as follows: 

• Water samples will be collected from all private wells identified within the 

proposed target area of approximately 0.5 mi around the former CCC/USDA 
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facility, as well as from the Hemeyer private well (Figure 3.1; subject to well 

owners’ approval), for analyses for VOCs and selected additional parameters 

that will help to determine the geochemical characteristics and quality of the 

groundwater at Montgomery City (Section 4.6). If feasible, the total depth and 

static water level will be measured for each sampled well. 

• Samples of untreated groundwater from the active public water supply wells 

(PWS1, PWS2, and PWS3/Industrial Well) and the treated effluent (provided 

to residents) will also be collected for VOCs and geochemical analyses 

(Section 4.6). 

 
3.2.2  Investigate for a Soil Source of Carbon Tetrachloride in the Unconsolidated Sediments 

beneath the Former CCC/USDA Facility That Might Affect the Underlying Bedrock 
Aquifer Units 

 Limited sampling conducted in 2000 for the EPA (TN & Associates 2000) and in 2001 

by the MoDNR (2001) identified the presence of carbon tetrachloride contamination in the 

shallow subsurface soils and soil gas at the site of the former CCC/USDA facility in 

Montgomery City. Carbon tetrachloride was identified in two shallow subsurface soil samples in 

the immediate vicinity of the three Quonset building foundations that remain at the former site, at 

concentrations (220 μg/kg and 2,810 μg/kg) that exceed the MRBCA DTL level for this 

contaminant (79.6 μg/kg). Carbon tetrachloride was detected in shallow soil gas beneath two of 

the foundations (at 58 μg/m3 and 550 μg/m3), and chloroform was detected (at concentrations of 

3.7-160 μg/m3) in soil gas samples collected beneath all three of the foundations. Carbon 

tetrachloride was also identified in one (shallow) groundwater sample collected near the eastern 

concrete foundation, at a concentration (42.2 μg/L) greater than the MRBCA DTL for this 

contaminant (5.0 μg/L). These detections suggest that a source of carbon tetrachloride 

contamination might exist in the unconsolidated sediments beneath the former facility. Such a 

source, if confirmed, could pose a threat of contamination to the underlying bedrock aquifer 

units. 

 To investigate for possible evidence of a soil source of carbon tetrachloride in the 

unconsolidated sediments, two sampling activities are recommended: (1) initial sampling of the 

shallow subsurface soils for VOCs analysis, followed by (2) targeted sampling and analysis of 
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the deeper unconsolidated sediments, at locations to be selected on the basis of the findings for 

the shallow subsurface soils. 

 
3.2.2.1  Sampling and Analysis of Shallow Subsurface Soils 

 Previous Argonne work (Alvarado and Rose 2004), including the investigation at 

Savannah, Missouri (draft report in MoDNR review), has demonstrated that the analysis of 

shallow subsurface (vadose zone) soils for carbon tetrachloride by a headspace method can serve 

as a sensitive indicator of possible soil contamination in the deeper vadose zone. In this 

application, the headspace data are not used quantitatively but are examined for distribution 

patterns in order to prioritize areas for additional, follow-up sampling and analysis of deeper 

subsurface soils. The soils will also be subjected to purge-and-trap sample preparation with 

analysis by gas chromatography-mass spectrometry (GC-MS) to provide a quantitative basis for 

the evaluation of potential health risks associated with exposure to these soils. Sampling and 

analysis methods for these soils, to be collected at approximate depths of 4 ft, 8 ft, 12 ft, and 

16 ft BGL, are discussed in Section 4.2. 

 Sampling and analysis of the shallow subsurface soils for VOCs are recommended as a 

precursor to the remaining Phase I field activities outlined below, so that the results of the 

analyses can be reviewed by Argonne, the CCC/USDA, and the MoDNR prior to finalization of 

the subsurface soil investigation program for the unconsolidated sediments (Section 3.2.2.2). The 

shallow subsurface soil sampling will be targeted to test for contamination associated with the 

identified locations of the former grain storage structures (including the foundations) at the site 

(Figure 3.2), as well as in nearby areas that might have been used for the movement, storage, or 

handling of fumigant containers or related equipment. 

 Sampling of shallow subsurface soils will be performed at proposed locations within the 

footprints of the former Quonset buildings (Figure 3.2), subject to the approval of the property 

owner (the Montgomery County Fair Society), by boring through the existing concrete 

foundations. A handheld photoionization detector (PID) will be used to take readings of possible 

soil gas levels at the work location as each foundation is drilled, as well as at the soil surface 

beneath each foundation immediately after the concrete is breached.  
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3.2.2.2 Sampling and Analysis of Deeper Subsurface Soils in the Unconsolidated 
Sediments 

 On the basis of the results of the shallow subsurface soil investigation, up to five 

locations (as necessary) will be recommended for potential sampling and analysis of the deeper 

vadose zone (or possibly saturated) soils in a vertical profile, from 16 ft BGL to the top of 

bedrock. Recommendations for the deeper subsurface soil sampling locations in the 

unconsolidated sediments will be submitted for the approval of the CCC/USDA and the MoDNR 

before the sampling effort begins, to ensure that the proposed subsurface sampling program is 

mutually acceptable to both agencies. If consultation with the CCC/USDA and MoDNR project 

managers indicates that subsurface soil sampling at more than the five locations proposed for 

Phase I is technically warranted, additional work of this type will be included in 

recommendations for possible Phase II studies. Should no candidate locations for deeper 

subsurface soil sampling for VOCs analysis be identified on the basis of the shallow subsurface 

results, three locations for vertical-profile soil sampling (to bedrock) will be selected, in 

consultation with the CCC/USDA and MoDNR project managers, to address the technical 

objective outlined in Section 3.2.3. 

 The subsurface soil samples collected will be analyzed for VOCs by using purge-and-trap 

sample preparation with analysis by GC-MS. At selected locations and depth intervals, soil 

materials might also be collected for the measurement of soil properties including moisture 

content, porosity, bulk density, total organic carbon, and vertical permeability. These parameters 

would facilitate subsequent quantitative estimation of vertical contaminant migration through the 

unconsolidated vadose zone and saturated soils overlying the bedrock aquifers, if carbon 

tetrachloride concentrations warranting such investigation are identified in the soils at the former 

CCC/USDA facility. Sampling and analysis methods for the deeper subsurface soils in the 

unconsolidated sediments are discussed in Section 4.5. 

 
3.2.3 Obtain Preliminary Information on the Site-Specific Lithologic and Hydrologic 

Characteristics of the Unconsolidated Soils Overlying Bedrock at the Former 
CCC/USDA Grain Storage Location 

 The available geologic and hydrologic information for the Montgomery City area 

(summarized in Section 2.2) suggests that a generally undifferentiated and potentially complex 

sequence of loess, till, glacial drift, and Mississippian residuum might in part determine the 
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potential distribution and movement of groundwater (and possible carbon tetrachloride 

contamination) within the unconsolidated section overlying bedrock beneath the former 

CCC/USDA facility. To gain a preliminary understanding of the site-specific stratigraphy and 

hydrostratigraphy within these (unconsolidated) deposits, each of the borings undertaken for 

vertical-profile soil sampling for VOCs analysis (as described in Section 3.2.2.2) will be 

continuously cored to provide a record of the subsurface geology and hydrogeology present at 

those respective sites. The hydrogeologic sequence will be characterized in detail, to determine 

the range of lithologies and types of sedimentary units present and to identify potential water-

bearing and confining intervals. The sequences observed in these borings will also be compared, 

to obtain an initial indication of the potential vertical and lateral continuity of the hydrogeologic 

units beneath the former CCC/USDA facility. The evaluation and selection of boring methods 

(direct push or conventional drilling technology) and the coring and logging of soil samples are 

discussed in Sections 4.3 and 4.4, respectively. 

 Groundwater will be sampled for VOCs and selected geochemical analyses from 

identified water-bearing interval(s) that produce sufficient groundwater for sampling at each of 

the vertical-profile soil sampling locations. The results will assist in identifying the potential 

contaminant distribution and the potential for vertical and lateral hydraulic communication 

among these zones. Methods for collecting and analyzing water samples are discussed in 

Section 4.6.  

 On the basis of the results of these activities, one or more depth intervals at each soil 

boring location might be selected, with the approval of the CCC/USDA and MoDNR project 

managers, for the installation of permanent monitoring points to permit further groundwater 

sampling, as well as the possible monitoring of groundwater levels. Additional locations in the 

vicinity of the former CCC/USDA facility might also be chosen, if technically warranted and 

approved by the CCC/USDA and MoDNR project managers, for (1) continuous or selective soil 

coring with depth for the identification of lithologic properties, (2) groundwater sampling, and 

(3) the possible installation of permanent monitoring points to continue characterization of the 

unconsolidated geologic and hydrogeologic sequence overlying bedrock. If groundwater 

saturation is indicated but production rates are insufficient to permit conventional groundwater 

sampling within 2-3 days at any location, the potential use of alternative sampling techniques 

suitable for low-yield conditions, in conjunction with the installation of permanent sampling 

points, will be addressed with the CCC/USDA and MoDNR project managers. 
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FIGURE 3.1  Locations of public and private wells in the vicinity of the former CCC/USDA 
facility in Montgomery City that might be used for drinking water, as indicated by MoDNR 
records. During Phase I, the locations, present status, and current ownership of these wells will 
be confirmed; the locations, status, and ownership of any other identifiable private wells in the 
indicated target area (within approximately 0.5 mi of the former CCC/USDA facility) will be 
determined and documented; and the present source(s) of drinking water used by all residents 
in the target area will be determined. Source of photograph: NAIP (2007). 
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FIGURE 3.2  Proposed locations for sampling of shallow subsurface soils and for soil sampling and 
measurement of possible soil gas beneath the existing Quonset building foundations at the former 
CCC/USDA grain storage facility. Source of photograph: USDA (1963). 
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4  Investigation Methods 

 The PMWP (Argonne 2007) summarizes the anticipated range of investigative 

technologies, field procedures, and analytical methods that might be employed by Argonne in the 

characterization of former CCC/USDA grain storage facilities in Missouri. During each phase of 

the characterization process at a site, specific technologies and methodologies are recommended 

(for approval by the CCC/USDA and MoDNR project managers) to address the identified 

technical objectives of the investigation program. The approved elements will then be 

implemented in accord with the standard operating procedures, quality assurance-quality control 

measures, and general health and safety policies outlined in the PMWP. 

 The technical objectives and investigation tasks for Phase I of the site characterization at 

Montgomery City are in Section 3. This section summarizes the site-specific approach, 

technologies, and methods proposed for the Phase I program. The site-specific community 

relations procedures to be followed throughout the CCC/USDA-Argonne program at 

Montgomery City are described in Section 5, and health and safety information for this site is in 

Section 6. 

 
4.1  Proposed Field Sessions and Scheduling 

 The Phase I field investigations at Montgomery City will be conducted in one or more 

sessions, as required to meet program needs. Preliminary investigative activities to be conducted 

by Argonne prior to the initial mobilization of field equipment and personnel to the site will 

consist of (1) data-gathering efforts to obtain property and private well ownership information 

and (2) verification of the sources of domestic water being used for properties within the target 

area of approximately 0.5 mi around the former CCC/USDA facility (Figure 3.1). 

 Argonne will establish a temporary field office at or near the former CCC/USDA facility 

(subject to property access) during the initial field mobilization. The field office will be 

maintained throughout the Phase I program. Activities to be conducted during the initial field 

session will include (1) shallow subsurface soil sampling and analysis (Section 3.2.2.1) and 

(2) sampling and analysis of groundwater from the public and private wells identified in 

Section 3.2.1.2. The initial field session is expected to require 5-7 days to complete. 
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 The remainder of the proposed Phase I program will be conducted during the second field 

session, after the results of shallow subsurface soil analyses and sampling of private and public 

wells have been completed and reviewed by Argonne, the CCC/USDA, and the MoDNR. This 

approach is recommended to facilitate agreement among the agencies on the locations to be 

investigated by deeper subsurface borings in the unconsolidated sediments, as outlined in 

Sections 3.2.2.2 and 3.2.3. The expected duration of the second field session cannot be readily 

estimated because of present uncertainty regarding the nature of the geologic sequence and 

distribution of potential groundwater-bearing units beneath the former CCC/USDA facility, and 

hence the difficulties that might be encountered in achieving the Phase I technical objectives. 

(See also Section 4.3.) Field work during this session will be conducted on a 10-days-on, 4-days-

off cycle, until the required tasks are completed. 

 
4.2  Sampling and Analysis Methods for Shallow Subsurface Soils and Soil Gas 

 Samples of the shallow subsurface native soils will be collected at each target location 

(Figure 3.2), at anticipated depths of 4 ft, 8 ft, 12 ft, and 16 ft BGL, from sleeved cores recovered 

by using direct-push technology. Sampling will be performed at proposed locations within the 

footprints of the former Quonset buildings (Figure 3.2), subject to the approval of the property 

owner (the Montgomery County Fair Society), by boring through the existing concrete 

foundations. The procedure to be used is in Appendix D. 

 Possible soil gas levels beneath the existing Quonset foundations will be screened by 

taking soil gas readings immediately after the concrete is breached at each proposed soil 

sampling location under the foundations. The soil gas measurements will be made by using a 

calibrated, hand-held PID, as described in Appendix D. Care will be taken during concrete 

penetration to avoid the generation of excessive heat, which could enhance volatilization and 

thus compromise PID readings beneath the concrete, as noted in Section 5.3 of the procedure in 

Appendix D. 

 The recommended target depths will be adjusted at individual sampling locations, if 

necessary, to avoid any obviously recently deposited fill materials. The soil samples will be 

placed immediately in jars, sealed, preserved on dry ice, and shipped by overnight service to the 

Applied Geosciences and Environmental Management (AGEM) Laboratory at Argonne National 

Laboratory for rapid-turnaround (typically 24-hr) analysis, so that interim results can be 

evaluated in the field as the sampling progresses. These soil samples will be analyzed by (1) a 
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headspace method with a gas chromatograph and electron capture detector (modified EPA 

Method 5021) and (2) a purge-and-trap sample preparation method with analysis by GC-MS 

(EPA Methods 5030B and 8260B; PMWP, Argonne 2007, Sections 6.1.1, 6.2, and 5.3.1). 

 
4.3  Evaluation and Selection of Boring Methods for the Unconsolidated 

Sediments 

 Argonne will attempt to conduct the shallow subsurface soil sampling, the deeper boring 

and sampling, and possibly the monitoring point installation tasks outlined in Sections 3.2.2 

and 3.2.3 by using direct-push capabilities, in order to expedite the shallow subsurface soil 

sampling (only) described in Section 3.2.2.1. Argonne will provisionally contract for the services 

of a sonic drilling rig and crew (licensed for operation in Missouri per state requirements) for 

possible use during the second field session, should conventional drilling prove necessary in the 

unconsolidated sediments. 

 At each of the proposed deep investigation locations, an initial push to refusal depth will 

be made by using the instrumented electronic cone penetrometer (CPT) to acquire continuous 

geomechanical measurements of tip pressure, sleeve friction, conductivity (if possible), borehole 

inclination, and tip-versus-sleeve ratio (PMWP, Argonne 2007, Section 6.5). The resulting logs 

will document sensor responses to the vertical sequence of materials penetrated, for possible 

correlation with the site-specific lithologies and stratigraphy identified by examination of 

corresponding core materials (PMWP, Argonne 2007, Section 4.3.1.2; and Section 4.4 below). 

At one or more initial locations, attempts will be made to recover soil cores for correlation with 

the electronic CPT data acquired in the initial stages of the investigation. The CPT will recover 

the core through fitting of the push rods with a 4-ft-long soil coring barrel (PMWP, Argonne 

2007, Sections 6.1.1 and 6.5). 

 The success of the initial direct-push operations will be evaluated in the context of the 

anticipated lithologies and possible depth(s) to bedrock in the study area, to determine which 

Phase I investigation tasks can be accomplished effectively through use of CPT technology. On 

the basis of this evaluation, Argonne will review the scope of the required subsurface 

investigation program with the CCC/USDA and MoDNR project managers and will request 

approval for the use of conventional drilling to complete the tasks that cannot be performed by 

using the CPT. 
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4.4  Collection and Logging of Soil Core Samples 

 At each boring location identified in Sections 3.2.2.2 and 3.2.3, core samples will be 

obtained to the extent possible for determination of the lithologies present and their stratigraphic 

distribution, the identification of potential hydrostratigraphic zones, and possible sampling for 

VOCs or physical property analyses. The required cores will be collected either continuously or 

selectively with depth, by using the CPT or conventional drilling equipment (Section 4.3) fitted 

with appropriate coring devices (PMWP, Argonne 2007, Sections 6.1.1 and 6.4.1). All cores will 

be logged in accord with the PMWP (Argonne 2007, Sections 4.3.1.3 and 6.4.1.5) and will be 

archived at an Argonne facility, upon completion of the Phase I field program, for future 

reference. 

 
4.5 Sampling and Analysis Methods for Deeper Subsurface Soils in the 

Unconsolidated Sediments 

 At each boring location selected in Section 3.2.2.2, deeper subsurface soils will be 

sampled for VOCs analyses at 4-ft depth intervals, in a vertical profile from an initial depth of 

16 ft BGL to the top of bedrock. Samples from additional depths within the cored interval at each 

boring location will be collected, if necessary, to adequately represent any significant variations 

observed in the lithologies penetrated.  

 Soil samples for the determination of VOCs will be placed immediately in jars, sealed, 

preserved on dry ice, and shipped by overnight service to the AGEM Laboratory at Argonne for 

analysis by the purge-and-trap sample preparation method with analysis by GC-MS (EPA 

Methods 5030B and 8260B; PMWP, Argonne 2007, Sections 6.1.1, 6.2, and 6.3.1). 

 At selected locations and depth intervals to be determined in the field, soil materials 

might also be collected from the cores for the laboratory measurement of soil properties 

including moisture content, porosity, bulk density, total organic carbon, and vertical permeability 

(PMWP, Argonne 2007, Sections 6.1.2 and 6.3.1).  
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4.6  Sampling and Analysis Methods for Groundwater  

 Samples of groundwater from the private wells, public wells, and investigative borings 

discussed in Sections 3.2.1.2 and 3.2.3 and treated water from the Montgomery City municipal 

system (Section 3.2.1.2) will be collected for analysis for VOCs and selected geochemical 

parameters, including the concentrations of common anions (chloride, sulfate, nitrate, and 

phosphate) and metals (aluminum, calcium, iron, magnesium, manganese, potassium, sodium, 

silicon, and zinc). The water samples from each of these sources will be collected in accord with 

the procedures in the PMWP (Argonne 2007, Sections 6.1.2, 6.1.3, and 6.3.2). If saturation is 

indicated at any location but groundwater production rates are insufficient to permit conventional 

sampling within 2-3 days, the potential use of alternative sampling techniques (suitable for low-

yield conditions) in conjunction with the installation of permanent sampling points will be 

addressed with the CCC/USDA and MoDNR project managers. 

 Samples for the determination of VOCs will be preserved and shipped (on ice at 4C) by 

overnight service to the AGEM Laboratory at Argonne, for analysis by the purge-and-trap 

sample preparation method with analysis by GC-MS (EPA Methods 5030B and 8260B; PMWP, 

Argonne 2007, Section 6.3.2). To ensure reproducibility, a minimum of 10% of the water 

samples will also be selected for verification analysis by a second laboratory (TestAmerica, 

South Burlington, Vermont) with the EPA’s Contract Laboratory Program methods. An index of 

the EPA methods is online (http://www.epa.gov/epahome/index/). 

 Samples for inorganic geochemical analyses will be preserved and shipped (on ice at 

4C) by overnight service to TestAmerica (University Park, Illinois) for analysis. 

 
4.7  Construction of Monitoring Wells and Abandonment of Boreholes 

 If the installation of permanent groundwater monitoring points is technically warranted 

(Section 3.2.3), monitoring wells (piezometers) will be constructed at Montgomery City in 

accord with MoDNR requirements, as either flush-mount or aboveground completions, as 

requested by individual property owners. The wells/piezometers will be installed either 

individually or in clusters (screened across discrete depth intervals) at locations and depths 

approved by the CCC/USDA and MoDNR project managers. At location(s) where it is 

logistically possible, Argonne will request a variance from the MoDNR (MoDNR Form MO 
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780-1422) to permit the installation of 1-in.-diameter piezometers by using direct-push methods 

(MoDNR 2005; PMWP, Argonne 2007, Sections 6.4.3-6.4.6).  

 All boreholes advanced during the Phase I investigation that are not selected for 

completion as monitoring points will be abandoned in accord with MoDNR requirements 

(MoDNR 2005; PMWP, Argonne 2007, Section 6.4.7). 
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5  Community Relations Plan 

 This community relations plan identifies issues of community concern regarding the 

Montgomery City, Missouri, groundwater contamination site and outlines community relations 

activities to be conducted during all phases of the investigation at the site.  

 The CCC/USDA, which operated a former grain storage facility on leased property at the 

southeastern end of Montgomery City from approximately 1949 until 1966, has assumed lead 

responsibility for all technical and community relations activities at Montgomery City. Argonne 

will conduct these activities for the CCC/USDA. These efforts will be closely coordinated with 

the MoDNR, which will oversee the work performed at the site.  

 To ensure an effective community relations effort, Argonne will work closely with 

Montgomery City residents and others living outside the city limits. Community concern is likely 

to increase when the investigation field work begins and Argonne’s team becomes a visible 

presence.  

 The former CCC/USDA facility was located on property owned and operated by the 

Montgomery County Fair Society. Argonne will work closely with Fair Board members to obtain 

the land access needed for the site investigation work. The timing of the field work will be 

coordinated with the Fair Society to ensure that the work does not interfere with activities at the 

fairground.  

 In addition, as discussed below, information will be made available, as appropriate, in the 

local area to ensure that interested residents are adequately informed. 

 This community relations plan is divided into the following sections: site description, 

community background, community relations objectives, timing of community relations 

activities, and contact list of key officials. 

 
5.1  Site Description 

Montgomery City, Missouri, is located in the east-central portion of the state, 

approximately 44 mi east of Columbia and 67 mi west-northwest of St. Louis, Missouri. From 
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September 1949 until September 1966, the CCC/USDA leased property in the southeastern 

portion of Montgomery City (within the current city limit), north of Long Street and northeast of 

Hwy. 19, for the operation of a grain storage facility. The property formerly leased by the 

CCC/USDA lies within the Montgomery County Fairgrounds. Since March 1949, the 

Fairgrounds property has been owned by the Montgomery County Fair Society, which (since 

1985) is recognized as a charitable corporation. 

Available documentation indicates that, by 1963, the former CCC/USDA facility 

consisted of 33 round grain storage bins and 3 large rectangular (Quonset) storage buildings. 

During the period of the CCC/USDA operations at Montgomery City (1949-1966), commercial 

grain fumigants containing carbon tetrachloride were commonly used by the CCC/USDA and the 

private grain storage industry to preserve grain in their facilities. 

In January 2000, carbon tetrachloride was detected in a soil sample (220 g/kg) and two 

soil gas samples (58 g/m3 and 550 g/m3) collected at the former CCC/USDA facility, as a 

result of a pre-CERCLIS site screening investigation performed on behalf of the 

U.S. Environmental Protection Agency (EPA), Region VII. In June 2001, the Missouri 

Department of Natural Resources (MoDNR) confirmed the presence of carbon tetrachloride (at a 

maximum identified concentration of 2,810 g/kg) and chloroform (maximum 82 g/kg) in the 

soils and also detected carbon tetrachloride and chloroform (42.2 g/L and 58.4 g/L, 

respectively) in a groundwater sample collected at the former facility. The carbon tetrachloride 

levels identified in the soils and groundwater are above the default target level (DTL) values 

established by the MoDNR for this contaminant in soils of all types (79.6 g/kg) and in 

groundwater (5.0 g/L), as outlined in Missouri Risk-Based Corrective Action (MRBCA): 

Departmental Technical Guidance. The corresponding MRBCA DTL values for chloroform are 

76.6 g/kg in soils of all types and 80 g/L in groundwater. 

Because the observed contamination at Montgomery City might be linked to the past use 

of carbon tetrachloride-based fumigants at its former grain storage facility, the CCC/USDA will 

conduct investigations to (1) characterize the source(s), extent, and factors controlling the 

possible subsurface distribution and movement of carbon tetrachloride at the Montgomery City 

site and (2) evaluate the health and environmental threats potentially represented by the 

contamination. 
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5.2  Community Background 

 
5.2.1  Community Profile 

Incorporated Montgomery City has a population of 2,442 that is 94% white non-

Hispanic, 4% black, and 1% Native American. Almost 80% of adult residents have a high school 

or higher education, with about 16% holding a bachelor’s or higher degree. The estimated 

median household income of the city is $39,024, and the estimated per capita income is $20,573 

(2000 Census). 

 Montgomery City is governed by a mayor and a board of aldermen. In addition to public 

works and other city responsibilities, the mayor and board have authority to provide and 

maintain the municipal water supply system. The city operates a full-time office that is staffed by 

the city administrator/clerk and other city employees. Montgomery City is also the county seat 

for Montgomery County. 

 Montgomery City hosts numerous small businesses, several banks, a medical clinic, 

middle and high schools, several churches, city and county government offices, a local 

newspaper, and the Montgomery County Fairgrounds, and is served by municipal police, fire, 

and utilities departments. Three large commercial grain operations (Service and Supply Co-op, 

MFA Agricultural Services, and Land O’Lakes Purina Feed) are located along the tracks of the 

Norfolk and Southern Railroad, which run parallel to State Highway 19 through the center of the 

town. In addition, two publicly owned industrial and commercial sites are located at the south 

end of the town, along the east and west sides of Hwy. 19.  

 Montgomery City and Montgomery County have Internet web sites that provide 

information regarding the local government and community activities 

(http://www.montgomerycity.org and http://www.montgomerycountymo.org, respectively). 

 All residents within the municipal limits of Montgomery City receive their drinking water 

from a public water supply system. The system is supplied exclusively by groundwater obtained 

from three wells. Since 2003, water has been purchased from the Montgomery City public water 

supply by Montgomery County Public Water Supply District #1 (PWSD1), which serves 

approximately 150 residents outside of the city’s municipal boundaries, primarily to the north 

and west of city limits. 
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 Area residents have indicated that they rely on information from credible sources, such as 

city officials and the weekly local newspaper, The Montgomery Standard (Burton 2009, Deves 

2009).  

 
5.2.2  History of Community Involvement 

 Carbon tetrachloride was first detected in one soil sample and two soil gas samples 

collected by the EPA at the former CCC/USDA facility in January 2000. Subsequent 

investigations were performed by the EPA and the MoDNR in 2000 and 2001. Results of these 

investigations confirmed the presence of carbon tetrachloride in the soils and also detected 

carbon tetrachloride in a groundwater sample collected at the former CCC/USDA facility. City 

officials were not aware of these detections until they were informed of the sampling by Argonne 

representatives during a site visit on April 1, 2008.  

 Results of the EPA and MoDNR investigations also demonstrated that no private 

domestic or public wells are located within 0.5 mi of the former CCC/USDA facility. Two of the 

city’s active public wells (PWS2 and PWS3/Industrial Well) and one private drinking water well 

(owned by Stanley and Patricia Hemeyer) were identified within 1 mi of the former facility. The 

MoDNR’s testing of these wells in 2001 resulted in no detection of carbon tetrachloride.  

 
5.2.3  Key Community Concerns 

 Montgomery City residents have not expressed significant concern about the soil and 

groundwater contamination during interactions with Argonne personnel. All community 

residences are connected to the city public water supply system, which provides a safe and 

abundant water supply (Burton 2009, Deves 2009). In addition, residents living to the north and 

west of city limits are connected to PWSD1. The only private well identified within 1 mi of the 

former facility (Hemeyer) was tested by MoDNR in 2001, with no detection of carbon 

tetrachloride. 

 Once the proposed investigation begins and Argonne staff and CCC/USDA contractors 

are working in the community, local residents are likely to become more curious. This 

community relations plan is being developed in anticipation of the potential for greater 

community interest.  
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5.3  Community Relations Objectives 

 The Montgomery City community relations plan has the following major objectives: 

1.  Explain the investigative plans of the MoDNR and the CCC/USDA and 

provide general information about the program, to gain community 

acceptance.  

2.  In coordination with the MoDNR, respond to citizens’ inquiries about site 

activities and address their concerns regarding the presence of health and/or 

environmental hazards (if any are identified). 

3.  Ensure that the public has appropriate opportunities for involvement in site-

related decisions. 

4. Determine, on the basis of discussions with city officials and the site property 

owner (Fair Society board members), appropriate activities to ensure suitable 

public involvement. 

5. Provide appropriate opportunities for the community to learn about the 

investigation and its potential effects on the community.  

6.  Inform the local community of the investigation’s findings and developments, 

as appropriate. 

 
5.4  Timing of Community Relations Activities  

 This section describes the activities proposed to meet the community relations objectives 

identified in Section 5.3. Many of these will predate the field work. 
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5.4.1  Activities before Field Work Begins 

 In coordination with the MoDNR and the CCC/USDA and with the approval of the two 

agencies, Argonne will provide for the conduct of the following community relations activities, 

to the extent practicable, before field work begins: 

• Designate a point of contact. The individual will be Argonne’s liaison with the 

community and will be responsible for the implementation of this community 

relations plan. 

• Arrange for an initial informational contact with officials of the city 

government to explain proposed activities and schedules. 

• Arrange for discussions (by telephone and in person) with interested residents 

and other interested or affected parties, as appropriate, to understand their 

concerns and information needs and to learn how and when citizens would 

like to be involved in the investigation process. This activity includes the 

following specific tasks: 

- Develop a list of names, addresses, and telephone numbers of local officials 

and interested citizens.  

- With the assistance of city officials, identify a location for an information 

repository and administrative record file that will give residents easy access 

to investigation reports and other information. The repository will be 

available for public inspection and copying.  

- Identify existing wells near the site that could be used for sampling.  

- Identify access issues, discuss the issues with landowners, and resolve any 

concerns.  

- Identify any physical and legal constraints or barriers to implementation of 

investigative plans.  
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 Send a copy of the approved site-specific Work Plan to the city. When 

community officials have had an opportunity to review the Work Plan, offer 

to meet with local community leaders and residents and brief them regarding 

the planned work. Such a meeting would be attended by MoDNR and 

CCC/USDA officials, Argonne staff, and others as appropriate. The purpose 

would be to accomplish the following: 

- Describe the site location and problem.  

- Explain why action is required (state regulations and legal, health, and other 

concerns).  

- Explain the objectives of the investigation.  

- Describe the site-specific Work Plan and its schedule in detail, including 

staff, contractors, and equipment to be on the site.  

- Introduce key personnel, including points of contact (with telephone 

numbers and addresses).  

- Present a strategy for communications with the public.  

- Seek input and answer questions from the community regarding the 

investigation and the communications strategy.  

- Discuss any access issues/problems that still might need to be addressed.  

- Announce the location of the community information repository.  

 Provide fact sheets describing the site work to the city, the Fair Society, and 

the owners of properties adjacent to the former CCC/USDA facility who will 

be canvassed during site work. 
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 Work with city officials to ensure that potentially affected or interested 

individuals living outside the city limits receive information about the 

investigation.  

 Place materials in the information repository, and update the information as 

needed. Included in the repository will be the contact list of key officials, a 

copy of this site-specific Work Plan, relevant correspondence, investigation 

results, and guidance documents.  

 
5.4.2  Activities during Field Work 

 In coordination with the MoDNR and the CCC/USDA, Argonne will provide for the 

following community relations activities during field work, to the extent practicable:  

 Hold meetings with public officials and interested citizens as needed. 

 Continue updating the information repository and the contact list. 

 Continue telephone contact with state and local officials and with interested 

residents, if necessary.  

 Arrange for site visits by interested parties, as permitted by site activities and 

safety limitations. 

 
5.4.3  Activities upon Completion of Field Work Activities 

 In coordination with the MoDNR and the CCC/USDA, Argonne will provide for the 

following community relations activities upon completion of the field work, to the extent 

practicable: 

 Offer to meet with public officials and interested citizens to present and 

discuss the investigation’s findings, results, recommendations, and any future 

activities at the site. 
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 Update the information repository with the investigation’s results and 

proposed future activities at the site. 

 
 
5.5  Contact List of Key Officials 

 The contact list below includes key federal, state, and local officials; interest groups; 

interested citizens; media representatives; and individuals living or working near the site. 

 
5.5.1  Federal Elected Officials 

Senator Kit Bond Senator Kit Bond 
Washington, D.C., Office Columbia Office 
274 Russell Senate Office Building 1001 Cherry Street, Suite 204 
Washington, DC 20510  Columbia, MO 65201 
202-224-5721 573-442-8151 
 
Senator Claire McCaskill Senator Claire McCaskill 
Washington, D.C., Office Columbia Office 
717 Senate Hart Office Building  915 East Ash Street 
Washington, DC 20510  Columbia, MO 65201 
202-224-6154 573-442-7130 
 573-442-7140 (fax) 
 
Congressman Blaine Luetkemeyer Congressman Blaine Luetkemeyer 
Washington, D.C., Office District Office 
1118 Longworth House Office Building 3610 Buttonwood Drive 
Washington, DC 20515 Suite 200 
202-225-2956 Columbia, MO 65201 
202-225-5712 (fax) 573-886-8929 
 573-886-8901 (fax) 
 
 
5.5.2  State Elected Officials 

Governor Jay Nixon State Senator Frank Barnitz 
Office of the Governor State Senate, District 16 
Room 216, State Capitol Building Room 427, State Capitol Building 
Jefferson City, MO 65101 Jefferson City, MO 65101 
573-751-3222 573-751-2108  
http://governor.mo.gov/contact Frank.Barnitz@senate.mo.gov 
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State Representative Mike Sutherland 
State House of Representatives, District 99 
201 West Capitol Avenue 
Room 112 
Jefferson City, MO 65101 
573-751-2689 
Mike.Sutherland@house.mo.gov 
 
 
5.5.3  Local Officials 

Elected Montgomery City Officials: 
 

Mayor: Jeff Porter  
Board of Aldermen: 

Ward 1 Aldermen: Tom Benney, Mike Spira 
Ward 2 Aldermen: Dr. Tom Nichols, John Schneider 

City Hall  
723 N. Sturgeon 
Montgomery City, MO 63361 
Telephone 573-564-3160 
Fax 573-564-3802 
http://www.montgomerycity.org 
Hours:  Monday-Friday, 7:30 a.m. to 4:30 p.m.; closed for lunch, 12 noon to 1 p.m. 

 
Montgomery City Administration:  
 

City Administrator/Clerk: Steven Deves 
City Treasurer: Linda Block 
City Collector: Jill Dunlap 
Police Chief: Phil Ahern 
Superintendent of Public Works: Dorsey Stotler 
Superintendent of Public Utilities: Russell Burton 
 

Montgomery County Officials: 
 
Montgomery County Commission 
211 East Third 
Montgomery City, MO 63361 
573-564-8091 
 
Montgomery County Clerk 
211 East Third 
Montgomery City, MO 63361 
573-564-3357 
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5.5.4  Federal Agency Officials 

Steve Gilmore 
Conservation and Environmental Protection Division 
Farm Service Agency  
Commodity Credit Corporation 
U.S. Department of Agriculture 
Room 4725, Stop 0513, South Agriculture Building 
1400 Independence Avenue, SW 
Washington, DC 20250-0513 
202-720-5104 
Steve.Gilmore@usda.gov 
 
Don Steck 
Conservation and Environmental Protection Division 
Farm Service Agency  
Commodity Credit Corporation 
U.S. Department of Agriculture 
Room 4725, Stop 0513, South Agriculture Building 
1400 Independence Avenue, SW 
Washington, DC 20250-0513 
202-690-0224 
don.steck@wdc.usda.gov 
 
Jeff Field 
Drinking Water Branch 
U.S. Environmental Protection Agency, Region VII 
901 North Fifth Street 
Mail Code WWPD/DWGW 
Kansas City, KS 66101 
913-551-7548 
 
 
5.5.5  State Agency Officials 

Branden Doster 
Remediation and Radiological Assessment Unit Chief 
Hazardous Waste Program 
Federal Facilities Section 
Missouri Department of Natural Resources 
P.O. Box 176 
Jefferson City, MO 65102-0176 
573-751-3907  
573-526-5268 (fax) 
branden.doster@dnr.mo.gov 
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Shawn Muenks, Environmental Engineer 
Hazardous Waste Program 
Federal Facilities Section 
Missouri Department of Natural Resources 
P.O. Box 176 
Jefferson City, MO 65102-0176 
573-751-3107 or 573-751-3907 
573-526-5268 (fax) 
shawn.muenks@dnr.mo.gov 
 
Ramona J. Huckstep, M.S. 
Community Involvement Coordinator 
Hazardous Waste Program 
Missouri Department of Natural Resources 
P.O. Box 176 
Jefferson City, MO 65102-0176 
573-522-1540 
573-526-5268 (fax) 
Ramona.huckstep@dnr.mo.gov 
 
 
5.5.6  Citizens and Other Interested Parties 

Montgomery County Fair Society 
Alan Williman, Board Chairman 
P.O. Box 11 
Montgomery City, MO 63361 
573-619-1193 (cellular) 
info@montgomerycountyfair.org 
 
Mary Carroz (Rentals) 
Montgomery County Fair Society  
P.O. Box 11 
Montgomery City, MO 63361 
636-359-4941 (cellular) 
info@montgomerycountyfair.org 
 
Montgomery County Public Water Supply District #1  
22673 NW Service Road 
Warrenton, MO 63383 
636-456-8227 
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5.5.7  Newspaper 

The Montgomery Standard  
115 West Second Street 
Montgomery City, MO 63361 
573-564-2339 
 
 
5.6  Argonne Contacts 

Lorraine M. LaFreniere, Ph.D. 
Manager, Applied Geosciences and 
Environmental Management Section 
Environmental Science Division 
9700 South Cass Avenue 
Argonne, IL 60439-4843 
630-252-7969 
lafreniere@anl.gov 

James Hansen 
Community Relations Representative 
Environmental Science Division 
Argonne National Laboratory 
955 L’Enfant Plaza SW, Suite 6000 
Washington, DC 20024 
202-488-2453 
hansenj@anl.gov 
 

Robert A. Sedivy 
Montgomery City Project Manager 
Environmental Science Division 
9700 South Cass Avenue 
Argonne, IL 60439-4843 
630-252-9609 
402-465-9021 
rsedivy@anl.gov 
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6  Health and Safety 

 The general health and safety plan for use at Montgomery City is in Section 3 of the 

PMWP (Argonne 2007). The general plan addresses all anticipated safety issues for the activities 

to be conducted. Specific emergency information for use at Montgomery City is in Figure 6.1 

and Table 6.1. 

 Montgomery City has 911 service for all emergency responses. The city has its own 

police force. In addition, personnel from the Montgomery County Sheriff’s Office and Fire 

Protection District Station No. 1, located in the town, respond to 911 calls.  

 A local medical clinic (Associated Medical Arts) located within 1 mi of the former 

CCC/USDA facility is open Monday-Friday from 8:00 a.m. to 12:15 p.m. and from 1:00 p.m. to 

5:00 p.m. Major medical services are provided by the Hermann Area Regional Hospital in 

Hermann, Missouri, approximately 23 mi southeast of the town (Figure 6.1). 
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TABLE 6.1  Emergency information for the investigation at Montgomery City.a 

 
Resource 

 
Telephone Number 

 
Name 

 
   
   
All Emergencies 911 Montgomery County 911 
   
Hospital, Poison Control 573-486-2191 Hermann Area District Hospitalb 

  509 West 18th St. 
  Hermann, MO 65041 
   
Medical Services 573-564-2990 Associated Medical Arts 
  504 North Sturgeon St. 
  Montgomery City, MO 63361 
   
Police (nonemergency) 573-564-2511 Montgomery City Police Department 
  723 North Sturgeon St. 
  Montgomery City, MO 63361 
   
Sheriff (nonemergency) 573-564-3378 Montgomery County Sheriff 
  211 East 3rd St. 
  Montgomery City, MO 
   
Industrial Hygiene 630-252-3310 Argonne-Industrial Hygiene 
   
Safety 630-988-9706 EVS Divisionc Field Safety Coordinator (Monte 

Brandner) 
   
 630-252-4878 EVS Divisionc Environmental, Safety, and Health 

Coordinator (Bill Gasper) 
   
Management 630-252-7969 AGEM Program Manager (Lorraine LaFreniere) 
   
 630-252-1275 

630-408-7114 
AGEM Field Project Manager (David Surgnier) 

(cellular) 
   
 630-252-9609 

402-465-9021 
AGEM Technical Project Manager (Robert 

Sedivy) 
   
Security  Argonne-Operations Security 
 630-252-5737 Workdays 
 630-252-5731 After hours and weekends 

 
Utilities Survey 800-344-7483 

800-DIG RITE 
Missouri Location Service 

   
 
a Post this table in the field operations base. 
b The route from Montgomery City to the Hermann Area District Hospital is shown in Figure 6.1. 
c Environmental Science Division at Argonne.  
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Former
CCC/USDA

Facility

Hermann, MO

Montgomery City, MO

Hermann Area District Hospital
509 West 18th St.

Hermann, MO 65041
573/486-2191

(or 911 for emergencies)

Drawing not to scale

Approximate Distance = 23 miles
Approximate Travel Time = 36 minutes

Exit from former facility (on Montgomery 
County Fairgrounds) onto Rt. 19, 
heading south.
Stay on Rt. 19 approx. 23 mi to city of 
Hermann, MO.
Proceed through town on Rt. 19 to Rt. 100; 
turn right (west) onto Rt. 100.
Proceed on Rt. 100 approx. 0.4 mi to 18th St.; 
turn right onto 18th St.
Proceed on 18th St. 0.3 mi to Wein St; 
turn right onto Wein St. into emergency entrance.

Directions

161
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70
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FIGURE 6.1  Emergency route from Montgomery City to the Hermann Area District Hospital, Hermann, 
Missouri. 
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Appendix A: 

Summary of Property Ownership and Related Records 
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TABLE A.1  Montgomery City property documentation.a 

     

    No. of 

 Date Item Description Pages 

     

     

Montgomery County Fair Society Property   
     

1 9/19/1906 Articles of incorporation The Montgomery County Fair Association was incorporated in 1906, with 8 original shareholders, 
for a period of 50 yr. 

3 

2 6/25/1948 Application for pro forma decree 
of incorporation 

Circuit Court decree of amendment to the articles of incorporation to establish the Montgomery 
County Fair Society as a perpetual association. 

3 

3 3/19/1949 Warranty deed, with statutory 
acknowledgements 

Transfer of 40 acres from Daniel H. and Golda Ann Davis to the Montgomery County Fair Society — 
described as 20 acres in the northern half of the SW qtr of the SE qtr and 20 acres in the 
southern half of the NW qtr of the SE qtr, all in Section 32, Township 49 North, Range 3 West — 
for $1. 

1 

4 3/29/1974 Quit claim deed Transfer of 0.22 acres from McGraw-Edison Company to the Montgomery County Fair Society, 
described as part of the SW qtr of the SE qtr of Section 32, Township 49 North, Range 3 West, 
for $1. Property dimensions provided in detail. 

2 

5 12/23/1981 Quit claim deed Transfer of 0.63 acres from Montgomery City Chamber of Commerce to the Montgomery County 
Fair Society, described as part of the southern half of the SW qtr of the SE qtr of Section 32, 
Township 49 North, Range 3 West, for $10. Property dimensions provided in detail. 

1 

6 6/17/1985 Application for decree amending 
charter 

Circuit Court decree of amendment to articles of incorporation, establishing the Fair Society as a 
charitable corporation. 

4 

7 5/31/1989 Deed of trust Mortgage filed in Book 312, page 636, for 37.34-acre fairgrounds property. 2 
8 9/17/1992 General warranty deed Transfer of fractional Lot 13 fronting Wentz Street from George and Patricia Barley to the 

Montgomery County Fair Society for $1. Property dimensions described in detail. 
1 

9 9/17/1996 Future advance deed of trust Mortgage filed in Book 374, page 295, for 37.34-acre fairgrounds property. 7 
10 1/28/2000 Full deed of release The Montgomery County Fair Society (borrower) is released from its mortgage to the Bank of 

Montgomery County (lender), dated 9/17/1996 (above), as recorded in Book 374 on page 295. 
Real estate held under the mortgage was the 37.34-acre tract located in the southern half of 
Section 32, Township 49 North, Range 5 West. 

2 

11 12/15/2001 Deed of trust Mortgage filed in Book 453, page 502, for 37.34-acre fairgrounds property. 8 
12 2/11/2002 Full release of deed of trust Release of mortgage filed in Book 349, page 48. 3 
13 7/3/2003 Real estate deed of trust Mortgage filed in Book 494, page 30, for 37.34-acre fairgrounds property. 9 
14 11/26/2004 Real estate deed of trust Mortgage filed in Book 530, page 343, for 37.34-acre fairgrounds property. 9 
15 12/8/2004 Full deed of release Release of mortgage dated 12/15/2001 (above), filed in Book 453, page 502. 3 
16 3/30/2005 Deed of release Release of mortgage dated 7/3/2003 (above) filed in Book 494, page 30. 2 
17 1/18/2006 Quit claim deed Transfer of fractional Lot 14 and fractional Lot 13 from the City of Montgomery to the Montgomery 

County Fair Society for $10. 
2 
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TABLE A.1  (Cont.) 

     
    No. of 
 Date Item Description Pages 
     
     
Montgomery County Fair Society Property (cont.)  
     
18 9/1/2006 Real estate deed of trust Mortgage filed in Book 574, page 619, for 37.34-acre fairgrounds property. 9 
19 8/30/2007 General warranty deed Transfer of 0.99-acre parcel and 0.05-acre parcel from BKK Investments to the Montgomery 

County Fair Society for $1. 
4 

20 9/6/2007 Quit claim deed Transfer of 1.02-acre parcel and 0.05-acre parcel from Montgomery County to the Montgomery 
County Fair Society for $10. 

2 

21 5/6/2008 Real estate deed of trust Mortgage filed in Book 609, page 474, for 37.34-acre fairgrounds property. 10 
22 5/13/2008 Full deed of release 

(corporation) 
Release of mortgage dated 11/26/2004 (above), filed in Book 530, page 343. 2 

23 5/13/2008 Full deed of release 
(corporation) 

Release of mortgage dated 9/1/2006 (above), filed in Book 574, page 619. 2 

     
CCC/USDA Grain Storage Facility (within the Fairgrounds Property) 
     
24 9/1/1949 CCC/USDA lease The USDA/Montgomery County Agricultural Conservation Association, predecessor to the CCC, 

leased approximately 61,750 ft2 of land from the Montgomery County Fair Society for 5 yr from 
9/1/1949 to 10/1/1954. The property is described as the fractional portion of the NE half of the 
SE qtr of Section 32, Township 49 North, Range 5 West. (Note an apparent discrepancy in the 
description Plat Maps and aerial photos indicate that the former bin site straddled the boundary 
between the northern half of the SW qtr and the southern half of the NW qtr of the SE qtr of 
Section 32.) By agreement, the lease could be extended for two additional 5-yr terms. 

2 

25 3/1/1950 CCC/USDA lease expansion The Montgomery County Agricultural Conservation Association expanded its leased property, 
leasing an additional 13,750 ft2 from the Montgomery County Fair Society for 4 yr, from 
3/1/1950 to 10/1/1954 (same ending date as the initial lease). The leased property was 
expanded by a parcel 110 ft x 135 ft at the southwest corner of the original property. By 
agreement, the lease could be extended for two additional 5-yr terms. 

2 

26 4/14/1963 Aerial photo Photo ID TL-1CC-182L shows the maximum extent of the former CCC/USDA grain storage facility, 
with 3 rectangular grain storage buildings and 33 circular bins arranged in a double row 
extending northward from the rectangular buildings. 

1 

27 5/25/1964 CCC/USDA lease extension The CCC/USDA extended its lease of 1.7 acres (61,750 ft2 plus 13,750 ft2) from the Montgomery 
County Fair Society for the 5-yr period from 10/1/1964 to 9/30/1969. Filed for the record on 
6/8/1964. 

2 
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TABLE A.1  (Cont.) 

     
    No. of 
 Date Item Description Pages 
     
     
CCC/USDA Grain Storage Facility (within the Fairgrounds Property) (cont.) 
     
28 10/1/1966 CCC/USDA lease termination Lease of 1.7 acres from the Montgomery County Fair Society was terminated by agreement dated 

8/1/1967 between the Montgomery County Fair Society and the CCC/USDA . By agreement, 
further restoration of the property (i.e., removal of Quonset huts) was unnecessary. 

2 

29 9/26/1969 Aerial photo Photo ID TL-4KK-54L shows only 3 rectangular storage buildings remaining at the site. Subtle 
shadows indicate a rounded roof profile for the rectangular buildings, characteristic of Quonset 
huts. Traces of disturbed ground and possibly one or more bin foundations remain where the 
circular bins were once located. One of the city's 3 water towers has been constructed directly 
west of the Quonset huts. 

1 

30 1980 Aerial photo Pronounced shadows confirm the rounded roof profile of the rectangular structures characteristic 
of Quonset huts. 

1 

31 4/13/1995 Aerial photo Photo ID NAPP-8501 (number hard to read). By 1995, the Quonset buildings had been removed, 
and a grass parking area with partially graveled roads had been established north of the former 
Quonset building foundations. The western portion of the parking area overlay the northern portion 
of the former circular bin array. 

1 

     
CCC/USDA Grain Storage Facility #2 (Northwestern Portion of Montgomery City) 
     
32 6/28/1954 CCC/USDA lease (second 

site) 
The USDA Agricultural Stabilization and Conservation Service (ASCS), predecessor to the CCC, 

leased 2.3 acres of land from Frank and Estelle Schwaebe for 5 yr, from 6/28/1954 to 
6/27/1959. The property is described as part of the SE qtr of the SE qtr, Section 30, Township 
49 North, Range 5 West. 

2 

33 11/4/1968 CCC/USDA lease extension 
(second site) 

The USDA ASCS continued its lease of 2.3 acres of land from Frank and Estelle Schwaebe for the 
5-yr period from 6/28/1969 to 6/27/1974. No lease documentation was found for the 1959-1969 
period following the initial 1954-1959 lease. 

2 

34 7/30/1974 CCC/USDA lease termination 
(second site) 

Lease of 2.3 acres from Frank &and Estelle Schwaebe by the CCC/USDA was terminated. 2 

35 9/5/2007 Aerial photo Photo ID ortho_1-1_1n_s_mo139_2007_1. Recent configuration of former CCC/USDA property 
and surroundings. 

1 

     
 
a The documents are reproduced in Supplement 1 (on CD). 
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Appendix B: 

Fact Sheets from MoDNR, Division of Geology and Land Survey 
(Reproduced with Permission) 
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MISSOURI  GROUNDWATER
MISSOURI DEPARTMENT OF

         NATURAL RESOURCES 
              DIVISION OF GEOLOGY

                      AND LAND SURVEY 
       P.O. Box 250, Rolla, MO 65402-0250

2002

DNR/DGLS Fact Sheet No. 4            

PRODUCTION REGIONS
AND AQUIFERS

MISSOURI AND MISSISSIPPI RIVER
ALLUVIUM
Yield is normally 1,000+ gallons per minute (gpm),
water is suitable for irrigation.  Softening and iron 
removal recommended for drinking water.

GLACIAL DRIFT AND ALLUVIUM
Yield is normally 1-15 gpm.  Drift-filled preglacial
channels locally yield 200 to 500 gpm.  Alluvium in
lower reaches of major rivers can locally yield
400+ gpm.  Iron removal and disinfection is
recommended.  Bedrock aquifers generally yield
mineralized water.

CRETACEOUS AND TERTIARY SANDS,
AND ALLUVIUM
Alluvium typically yields 1,000+ gpm; Tertiary sands,
500 to 1,000 gpm.  Both contain high iron.  Wells in
Cretaceous sands typically produce 150 to 1,000
gpm, have lower iron, are softer, have higher tempera-
ture waters, and may be artesian.

PENNSYLVANIAN AND MISSISSIPPIAN
LIMESTONES AND SANDSTONES
Yield 1 to 15 gpm to depth of about 400 feet.
Aquifers below 400 feet yield mineralized water.
Wells in shallow Mississippian limestones yield 1 to
10 gpm.  Deeper high-yield aquifers yield mineralized 
water.
  
MISSISSIPPIAN LIMESTONES (SOUTHWEST
MISSOURI), ORDOVICIAN AND CAMBRIAN
DOLOMITES AND SANDSTONES
Yield 15-500 gpm, depending on depth and producing
formations.  Yields locally exceed 1,000 gpm in some
areas including Springfield, Columbia and Rolla.  Yields
diminish substantially east of the St. Francois Mt. region.
Highly-productive aquifers become mineralized north of 
freshwater-salinewater transition zone.

CAMBRIAN AND PRECAMBRIAN ROCKS
Dolomites typically yield 15 to 50 gpm.  Lamotte Sand-
stone locally yields 300+ gpm.  Precambrian igneous
rocks normally yield 0 to 15 gpm.

FRESHWATER-SALINEWATER 
TRANSITION ZONE
North and west of this line, high-yielding aquifers
contain water too mineralized to be used without
extensive treatment
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Contoured on base of the
Roubidoux Formation

Reconstructed in areas of
complete removal of the
Roubidoux by erosion

Approximate area of complete
removal of the Roubidoux in
the subsurface

Area of pre-Roubidoux outcrop

Fault --approximately located.  
U = upthrown side
D = downthrown side

Anticline

LEGEND
Mary H. McCracken

1966

Contour interval 250 feet

MISSOURI DEPARTMENT OF 
NATURAL RESOURCES

DIVISION OF GEOLOGY AND 
                  LAND SURVEY

P.O. Box 250, Rolla, MO 65402-0250
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Montgomery City Work Plan C-1 
Version 00, 08/28/09 

 

 
 

 
 
 
 
 
 
 
 
 
 

Appendix C: 

Well Lithologic Logs and Certification Forms for Wells Identified  
within Approximately One Mile of the Former CCC/USDA Facility 



Montgomery City Work Plan C-2 
Version 00, 08/28/09 

 

Appendix C Contents 

      
    Documenta 

Log      
No. Well Name Well Type Date Cert Lith 

      
      
003938 Former PWS #2 (abandoned) Community public 1936 x x 
005381 Allgermissen Ice Plant Industrial 1938 x x 
019412 High School #1 Noncommunity public 1960 x x 
019447 Bracht Domestic 1961  x 
021764 Cobb Heat pump 2003 x  
021921 Active PWS1 (originally PWS #3) Community public 1963  x 
024912 Jorgensen Domestic 2006 x  
028232 Active PWS2 (originally PWS #4) Community public 1979 x x 
028718 Active PWS3/Industrial Well 

(originally PWS #5) 
Community public 1992 x x 

036076 Hemeyer Domestic 1990 x  
047614 Brookman Domestic 1990 x  
069776 City Hall Noncommunity public 1992 x  
102916 Frehse Heat pump 2001 x  
115609 Montgomery City Landfill #P-2 Monitoring 1994 x  
115610 Montgomery City Landfill #P-1 Monitoring 1994 x  
115611 Montgomery City Landfill #P-3 Monitoring 1994 x  
138606 Montgomery Salvage, Inc. Domestic 1995 x  
177747 Block Heat pump 2002 x  
177862 Kremer Heat pump 2002 x  
227426 Dyke Domestic 1999 x  
242282 Porter Heat pump 2004 x  
269675 Shetz (Aaron's Oil Co.) Monitoring 2003 x  
278117 Hendricks Domestic 2001 x  

– Water Use Registration – 2008 – – 
      
 
a Document types: Cert, certification form; Lith, lithology log. 

 



LOG NUMBERLOG NUMBERLOG NUMBERLOG NUMBER

003938

OWNER:OWNER:OWNER:OWNER: City of Montgomery City Well #2City of Montgomery City Well #2City of Montgomery City Well #2City of Montgomery City Well #2

MISSOURIMISSOURIMISSOURIMISSOURI Montgomery, COUNTYCOUNTYCOUNTYCOUNTY

SECTION:SECTION:SECTION:SECTION:

NENENENE NWNWNWNW NWNWNWNW

32323232 TOWNSHIP:TOWNSHIP:TOWNSHIP:TOWNSHIP: 49494949 RANGERANGERANGERANGE 05050505

LATITUDE:LATITUDE:LATITUDE:LATITUDE: 38.9807238.9807238.9807238.98072

LONGITUDE:LONGITUDE:LONGITUDE:LONGITUDE: -91.50282-91.50282-91.50282-91.50282

QUAD NAME:QUAD NAME:QUAD NAME:QUAD NAME: MONTGOMERY CITY

PLUGGED PLUGGED PLUGGED PLUGGED N

WELL TYPE:WELL TYPE:WELL TYPE:WELL TYPE: Community Public WellCommunity Public WellCommunity Public WellCommunity Public Well

DRILLER:DRILLER:DRILLER:DRILLER: Layne-WesternLayne-WesternLayne-WesternLayne-Western

DRILL DATE:DRILL DATE:DRILL DATE:DRILL DATE: 1936/08/00 PERMIT #:PERMIT #:PERMIT #:PERMIT #:

LOGGER:LOGGER:LOGGER:LOGGER: Grohskopf / McCracken LOGDATE:LOGDATE:LOGDATE:LOGDATE: 0000/00/00

STYPE OF LOG:TYPE OF LOG:TYPE OF LOG:TYPE OF LOG:

ELEVATION:ELEVATION:ELEVATION:ELEVATION: 834834834834 BASE:BASE:BASE:BASE: S BEDROCK @BEDROCK @BEDROCK @BEDROCK @ 95

TOTAL DEPTH:TOTAL DEPTH:TOTAL DEPTH:TOTAL DEPTH: 1075

WATER AT:WATER AT:WATER AT:WATER AT:

SAMPLE SAVED?SAMPLE SAVED?SAMPLE SAVED?SAMPLE SAVED? 0

STATIC WATER LEVEL BEFORE:STATIC WATER LEVEL BEFORE:STATIC WATER LEVEL BEFORE:STATIC WATER LEVEL BEFORE: AFTER:AFTER:AFTER:AFTER:

INTERVAL CORED:INTERVAL CORED:INTERVAL CORED:INTERVAL CORED: 0 TO 0

TOP FORMATION:TOP FORMATION:TOP FORMATION:TOP FORMATION: KEOKUK-BURLINGTON LS. UNDIFF

BOTTOM FORMATION:BOTTOM FORMATION:BOTTOM FORMATION:BOTTOM FORMATION: ROUBIDOUX FORMATION

REMARKS:REMARKS:REMARKS:REMARKS: "TOWN LOT""TOWN LOT""TOWN LOT""TOWN LOT"

DATE PLUGGED:

CASING:

DEPTH:

350

DIAMETERDIAMETERDIAMETERDIAMETER

0

0 0

00

CASING MATERIALCASING MATERIALCASING MATERIALCASING MATERIAL

0 0

I/O:I/O:I/O:I/O: O

SIZE HOLE:SIZE HOLE:SIZE HOLE:SIZE HOLE: 0

GROUTING:

DATE ABANDONED:

Plug Depth TOP: 0 Plug Depth Bottom: 0

PUMP:
Capacity

0

Pump Type

Type of Completion

Perforation Interval:

Top: 0

Bottom: 0

Set at:

0

Total Depth:

0

Screen Type: Size:

0

Length:

0

Slot:

0

Well Treatment: Type Devised: 0 Tube Pressure:

Oil Production: Gas Production:

OPEN 

FORMATIONS

Top Formation: PLATTIN LIMESTONEPLATTIN LIMESTONEPLATTIN LIMESTONEPLATTIN LIMESTONE

Bottom Formation: ROUBIDOUX FORMATIONROUBIDOUX FORMATIONROUBIDOUX FORMATIONROUBIDOUX FORMATION

YIELD:YIELD:YIELD:YIELD:  124 DRAWDOWN:DRAWDOWN:DRAWDOWN:DRAWDOWN:  60 60 60 60

ofofofof ofofofof

OTHER DATABASES:OTHER DATABASES:OTHER DATABASES:OTHER DATABASES: PUBLIC DRINKING WATEPUBLIC DRINKING WATEPUBLIC DRINKING WATEPUBLIC DRINKING WATE

ID NUMBER:ID NUMBER:ID NUMBER:ID NUMBER: 6010539

DATABASE 2:DATABASE 2:DATABASE 2:DATABASE 2:
ID NUMBER:ID NUMBER:ID NUMBER:ID NUMBER:

RELEASE DATE:RELEASE DATE:RELEASE DATE:RELEASE DATE:

FEET

MISSOURI SAMPLE WELL-LOG LIBRARYMISSOURI SAMPLE WELL-LOG LIBRARYMISSOURI SAMPLE WELL-LOG LIBRARYMISSOURI SAMPLE WELL-LOG LIBRARY

Water Analysis:Water Analysis:Water Analysis:Water Analysis:

DNRDNRDNRDNR DGLSDGLSDGLSDGLS

CONSTRUCTION DATA

DATABASE 3

ID NUMBER

N W

CONFIDENTIAL? 0

LEASENAME:

Page 1 of  1

FORMER PWS2



ID003938

Former PWS2



LOG NUMBERLOG NUMBERLOG NUMBERLOG NUMBER

005381

OWNER:OWNER:OWNER:OWNER: Allgermissen Ice Plant Well #1Allgermissen Ice Plant Well #1Allgermissen Ice Plant Well #1Allgermissen Ice Plant Well #1

MISSOURIMISSOURIMISSOURIMISSOURI Montgomery, COUNTYCOUNTYCOUNTYCOUNTY

SECTION:SECTION:SECTION:SECTION:

SWSWSWSW SWSWSWSW NWNWNWNW

32323232 TOWNSHIP:TOWNSHIP:TOWNSHIP:TOWNSHIP: 49494949 RANGERANGERANGERANGE 05050505

LATITUDE:LATITUDE:LATITUDE:LATITUDE: 38.9751338.9751338.9751338.97513

LONGITUDE:LONGITUDE:LONGITUDE:LONGITUDE: -91.50525-91.50525-91.50525-91.50525

QUAD NAME:QUAD NAME:QUAD NAME:QUAD NAME: MONTGOMERY CITY

PLUGGED PLUGGED PLUGGED PLUGGED 

WELL TYPE:WELL TYPE:WELL TYPE:WELL TYPE: Industrial High Capacity WellIndustrial High Capacity WellIndustrial High Capacity WellIndustrial High Capacity Well

DRILLER:DRILLER:DRILLER:DRILLER: Kessler, L.J.Kessler, L.J.Kessler, L.J.Kessler, L.J.

DRILL DATE:DRILL DATE:DRILL DATE:DRILL DATE: 1938/12/00 PERMIT #:PERMIT #:PERMIT #:PERMIT #:

LOGGER:LOGGER:LOGGER:LOGGER: Grohskopf LOGDATE:LOGDATE:LOGDATE:LOGDATE: 0000/00/00

STYPE OF LOG:TYPE OF LOG:TYPE OF LOG:TYPE OF LOG:

ELEVATION:ELEVATION:ELEVATION:ELEVATION: 816816816816 BASE:BASE:BASE:BASE: S BEDROCK @BEDROCK @BEDROCK @BEDROCK @ 90

TOTAL DEPTH:TOTAL DEPTH:TOTAL DEPTH:TOTAL DEPTH: 443

WATER AT:WATER AT:WATER AT:WATER AT:

SAMPLE SAVED?SAMPLE SAVED?SAMPLE SAVED?SAMPLE SAVED? 0

STATIC WATER LEVEL BEFORE:STATIC WATER LEVEL BEFORE:STATIC WATER LEVEL BEFORE:STATIC WATER LEVEL BEFORE: AFTER:AFTER:AFTER:AFTER:  40 40 40 40

INTERVAL CORED:INTERVAL CORED:INTERVAL CORED:INTERVAL CORED: 0 TO 0

TOP FORMATION:TOP FORMATION:TOP FORMATION:TOP FORMATION: KEOKUK-BURLINGTON LS. UNDIFF

BOTTOM FORMATION:BOTTOM FORMATION:BOTTOM FORMATION:BOTTOM FORMATION: ST. PETER SANDSTONE

REMARKS:REMARKS:REMARKS:REMARKS: MONTGOMERY CITY, 1000' S OF CITY WELLMONTGOMERY CITY, 1000' S OF CITY WELLMONTGOMERY CITY, 1000' S OF CITY WELLMONTGOMERY CITY, 1000' S OF CITY WELL

DATE PLUGGED:

CASING:

DEPTH:

83

DIAMETERDIAMETERDIAMETERDIAMETER

6.25

0 0

00

CASING MATERIALCASING MATERIALCASING MATERIALCASING MATERIAL

0 0

I/O:I/O:I/O:I/O:

SIZE HOLE:SIZE HOLE:SIZE HOLE:SIZE HOLE: 0

GROUTING:

DATE ABANDONED:

Plug Depth TOP: 0 Plug Depth Bottom: 0

PUMP:
Capacity

0

Pump Type

Type of Completion

Perforation Interval:

Top: 0

Bottom: 0

Set at:

0

Total Depth:

0

Screen Type: Size:

0

Length:

0

Slot:

0

Well Treatment: Type Devised: Tube Pressure:

Oil Production: Gas Production:

OPEN 

FORMATIONS

Top Formation: RESIDUUM & TOP SOILRESIDUUM & TOP SOILRESIDUUM & TOP SOILRESIDUUM & TOP SOIL

Bottom Formation: ST. PETER SANDSTONEST. PETER SANDSTONEST. PETER SANDSTONEST. PETER SANDSTONE

YIELD:YIELD:YIELD:YIELD:   20 DRAWDOWN:DRAWDOWN:DRAWDOWN:DRAWDOWN:  75 75 75 75

ofofofof ofofofof

OTHER DATABASES:OTHER DATABASES:OTHER DATABASES:OTHER DATABASES:

ID NUMBER:ID NUMBER:ID NUMBER:ID NUMBER:

DATABASE 2:DATABASE 2:DATABASE 2:DATABASE 2:
ID NUMBER:ID NUMBER:ID NUMBER:ID NUMBER:

RELEASE DATE:RELEASE DATE:RELEASE DATE:RELEASE DATE:

FEET

MISSOURI SAMPLE WELL-LOG LIBRARYMISSOURI SAMPLE WELL-LOG LIBRARYMISSOURI SAMPLE WELL-LOG LIBRARYMISSOURI SAMPLE WELL-LOG LIBRARY

Water Analysis:Water Analysis:Water Analysis:Water Analysis:

DNRDNRDNRDNR DGLSDGLSDGLSDGLS

CONSTRUCTION DATA

DATABASE 3

ID NUMBER

N W

CONFIDENTIAL? 0

LEASENAME:

Page 1 of  1



ID005381



LOG NUMBERLOG NUMBERLOG NUMBERLOG NUMBER

019412

OWNER:OWNER:OWNER:OWNER: Montgomery County R-2 High SchoolMontgomery County R-2 High SchoolMontgomery County R-2 High SchoolMontgomery County R-2 High School

MISSOURIMISSOURIMISSOURIMISSOURI Montgomery, COUNTYCOUNTYCOUNTYCOUNTY

SECTION:SECTION:SECTION:SECTION:

NENENENE SESESESE SWSWSWSW

04040404 TOWNSHIP:TOWNSHIP:TOWNSHIP:TOWNSHIP: 48484848 RANGERANGERANGERANGE 05050505

LATITUDE:LATITUDE:LATITUDE:LATITUDE: 38.9514838.9514838.9514838.95148

LONGITUDE:LONGITUDE:LONGITUDE:LONGITUDE: -91.48073-91.48073-91.48073-91.48073

QUAD NAME:QUAD NAME:QUAD NAME:QUAD NAME: NEW FLORENCE

PLUGGED PLUGGED PLUGGED PLUGGED 

WELL TYPE:WELL TYPE:WELL TYPE:WELL TYPE: Noncommunity Public WellNoncommunity Public WellNoncommunity Public WellNoncommunity Public Well

DRILLER:DRILLER:DRILLER:DRILLER: Watts, J.T.Watts, J.T.Watts, J.T.Watts, J.T.

DRILL DATE:DRILL DATE:DRILL DATE:DRILL DATE: 1960/09/01 PERMIT #:PERMIT #:PERMIT #:PERMIT #:

LOGGER:LOGGER:LOGGER:LOGGER: Groves / Wells LOGDATE:LOGDATE:LOGDATE:LOGDATE: 0000/00/00

STYPE OF LOG:TYPE OF LOG:TYPE OF LOG:TYPE OF LOG:

ELEVATION:ELEVATION:ELEVATION:ELEVATION: 850850850850 BASE:BASE:BASE:BASE: S BEDROCK @BEDROCK @BEDROCK @BEDROCK @ 80

TOTAL DEPTH:TOTAL DEPTH:TOTAL DEPTH:TOTAL DEPTH: 1100

WATER AT:WATER AT:WATER AT:WATER AT:

SAMPLE SAVED?SAMPLE SAVED?SAMPLE SAVED?SAMPLE SAVED? 0

STATIC WATER LEVEL BEFORE:STATIC WATER LEVEL BEFORE:STATIC WATER LEVEL BEFORE:STATIC WATER LEVEL BEFORE: 100 AFTER:AFTER:AFTER:AFTER: 265265265265

INTERVAL CORED:INTERVAL CORED:INTERVAL CORED:INTERVAL CORED: 0 TO 0

TOP FORMATION:TOP FORMATION:TOP FORMATION:TOP FORMATION: BURLINGTON LIMESTONE

BOTTOM FORMATION:BOTTOM FORMATION:BOTTOM FORMATION:BOTTOM FORMATION: GASCONADE DOLOMITE

REMARKS:REMARKS:REMARKS:REMARKS: 1.5 MI SE OF MONTGOMERY CITY ON NE SD HWY 191.5 MI SE OF MONTGOMERY CITY ON NE SD HWY 191.5 MI SE OF MONTGOMERY CITY ON NE SD HWY 191.5 MI SE OF MONTGOMERY CITY ON NE SD HWY 19

DATE PLUGGED:

CASING:

DEPTH:

350

DIAMETERDIAMETERDIAMETERDIAMETER

6

35 5.1

00

CASING MATERIALCASING MATERIALCASING MATERIALCASING MATERIAL

0 0

I/O:I/O:I/O:I/O:

SIZE HOLE:SIZE HOLE:SIZE HOLE:SIZE HOLE: 0

GROUTING:

DATE ABANDONED:

Plug Depth TOP: 0 Plug Depth Bottom: 0

PUMP:
Capacity

0

Pump Type

Type of Completion

Perforation Interval:

Top: 0

Bottom: 0

Set at:

0

Total Depth:

0

Screen Type: Size:

0

Length:

0

Slot:

0

Well Treatment: Type Devised: Tube Pressure:

Oil Production: Gas Production:

OPEN 

FORMATIONS

Top Formation: ST. PETER SANDSTONEST. PETER SANDSTONEST. PETER SANDSTONEST. PETER SANDSTONE

Bottom Formation: UPPER GASCONADE DOLOMITEUPPER GASCONADE DOLOMITEUPPER GASCONADE DOLOMITEUPPER GASCONADE DOLOMITE

YIELD:YIELD:YIELD:YIELD:  100 DRAWDOWN:DRAWDOWN:DRAWDOWN:DRAWDOWN:   5  5  5  5

ofofofof ofofofof

OTHER DATABASES:OTHER DATABASES:OTHER DATABASES:OTHER DATABASES: PUBLIC DRINKING WATEPUBLIC DRINKING WATEPUBLIC DRINKING WATEPUBLIC DRINKING WATE

ID NUMBER:ID NUMBER:ID NUMBER:ID NUMBER: 6171790

DATABASE 2:DATABASE 2:DATABASE 2:DATABASE 2:
ID NUMBER:ID NUMBER:ID NUMBER:ID NUMBER:

RELEASE DATE:RELEASE DATE:RELEASE DATE:RELEASE DATE:

FEET

MISSOURI SAMPLE WELL-LOG LIBRARYMISSOURI SAMPLE WELL-LOG LIBRARYMISSOURI SAMPLE WELL-LOG LIBRARYMISSOURI SAMPLE WELL-LOG LIBRARY

Water Analysis:Water Analysis:Water Analysis:Water Analysis:

DNRDNRDNRDNR DGLSDGLSDGLSDGLS

CONSTRUCTION DATA

DATABASE 3

ID NUMBER

N W

CONFIDENTIAL? 0

LEASENAME:

Page 1 of  1



ID019412



ID019447



COPY

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF
ENVIRONMENTAL QUALITY
(573) 368-2165

CLOSED LOOP HEAT PUMP
CERTIFICATION RECORD

OFFICE USE ONLY DATE RECEIVED

07/17/2003REF NO

00021764
CR NO

.
CHECK NO.

7711
STATE WELL NUMBER

.
REVENUE NO.

071703
ENTERED

Ph 1 07/17/2003 Ph 2 07/21/2003 Ph 3 07/21/2003

APPROVED BY ROUTE

PCD

INFORMATION SUPPLIED BY PRIMARY CONTRACTOR OR DRILLING CONTRACTOR
OWNER NAME
DAVE COBB

TELEPHONE
573-564-3817

VARIANCE GRANTED BY THE
D.N.R.

X NO
.

YES, ATTACH A COPY OF
THE VARIANCE

.

.

OWNER ADDRESS
203 PATTON

CITY
MONTGOMERY CITY

STATE
MO

ZIP CODE
63361

ADDRESS OF WELL SITE (IF DIFFERENT THAN ABOVE)
7 WRIGHT CT

CITY STATE
MO

ZIP CODE

PROPOSED USE OF WELL
.

X HEAT PUMP WELL OTHER
.

HEAT PUMP TRENCH (ONLY>10FT) HEAT PUMP PIT (ONLY>10FT)
.

INFORMATION VERIFIED BY OWNER
SIGNATURE (WELL OWNER)

X
DATE

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELD FROM NEAREST TOWNS LOCATION OF WELL
OR HIGHWAYS AREA A1___________
. LAT. ___38 * ___58' _27.0" ELEV 0_____________
.
.

LONG. ___91 * ___29' _50.6"
Please be aware that we do not guarantee the
accuracy of the data. It is submitted to us by a
third party and has not been field verified.

COUNTY
MONTGOMERY

.

SMALLEST LARGEST
________ 1/4 ________ 1/4 ________ 1/4

.
SEC. ______32 TWN. ______49 RNG. _______5 W

.

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT THE WELL SITE
.

DRILLER NOTES:

.

.

.

.

INFORMATION FOR CLOSED LOOP MATERIAL INFORMATION FOR HEAT PUMP WELLS
TYPE OF HEAT TRANSFER FLUID USED
.
.METHANOL

HEAT PUMP TOTAL TON RATING
.
.6.0

DIAMETER OF PIPE
USED:
.0.75

NUMBER OF HOLES DRILLED
.
.6

DIAMETER OF DRILL HOLES
.
.0.0

DEPTH OF DRILL HOLES
.
.140.0

TOTAL AMOUNT OF PIPE USED:
.
.1800.0

PIPE MATERIAL
.

X POLYBUTYLENE POLYETHYLENE COPPER

TYPE OF GROUT USED
X BENTONITE SLURRY

NON SLURRY BENTONITE
PELLETS CHIPS GRANULAR

.

.

METHOD OF
INSTALLATION

GRAVITY
.

TREMIE

ARE THE WELLS CONSTRUCTED
THE SAME?
X YES

.

NO, ATTACH DIFFERENCES
IN CONSTRUCTION

WAS THE LOOP MECHANICALLY CONNECTED?
YES NO

WAS THE LOOP MATERIAL
THERMALLY FUSED? YES NO

WAS PERMANENT CASING INSTALLED? WAS FILL MATERIAL CHLORINATED?

YES X NO YES X NO
. .

POSITION OF GROUT SEAL POUNDS PER STATIC WATER

X FULL LENGTH BAG LEVEL 0.0
. . .

LENGTH DIAMETER OF MATERIAL CASING DRIVEN?
CASING PLASTIC

.

STEEL

YES
.

NOCASING FT. IN.
. . . . .

DETAILS WEIGHT OR DIAMETER OF PACKER USED ON PVC CASING
SDR# DRILL HOLE NONE RUBBER BOOT

.

COUPLING INVERTED BELL0.0
. . . .

MATERIAL NUMBER OF SACKS
USED

CEMENT BENTONITE .

CASING TYPE 1 SLURRY GRANULAR
.

HI EARLY CHIPS PELLETS
.

LBS PER

GROUT SACK

DETAILS METHOD OF INSTALLATION DRILLING SUSPENDED

GRAVITY POSITIVE DISPLACEMENT
.

OPEN HOLE PRESSURE THROUGH TREMIE
.

TREMIE GROUT THROUGH CASING

YES NO

__________ HRS.
. . .

INFORMATION FOR HEAT PUMP TRENCH OR PIT
CONSTRUCTED DEPTH: ______________________0.0 FT.

CONSTRUCTED LENGTH: _____________________0.0 FT.

CONSTRUCTED WIDTH: ______________________0.0 FT.

PRIMARY CONTRACTOR'S NAME PERMIT NUMBER

.BRYAN SCHMIDT 001356

. .

SERIES OF 5 FT. PLUGS DEPTH .
FORMATION DESCRIPTION

TOTAL NUMBER OF BAGS USED FROM TO
. .0 1 DRT

31.0 .1 55 RD CLY

. .55 65 CHT RX

. .65 140 LS BOTTOM

WERE BENTONITE PLUGS .
HYDRATED AFTER EMPLACEMENT? .

YES X NO
. .

DEPTH TO TOP AND BOTTOM OF .
NEAR SURFACE PLUG (MEASURED
FROM ORIGINAL GROUND

.

SURFACE) .
TOP ______________0.0 FT. .

BOTTOM __________0.0 FT. .

LIST DEPTH TO TOP OF EACH PLUG .

.

1. ____________ FT. .

2. ____________ FT. .

3. ____________ FT. TOTAL DEPTH: 140.0

4. ____________ FT. DATE HEAT PUMP INSTALLATION DATE WELL DRILLING WAS

5. ____________ FT. WAS COMPLETED COMPLETED

. .06/20/2003

I HEREBY CERTIFY THAT THE HEAT PUMP HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT OF NATURAL RESOURCES REQUIREMENTS
FOR THE CONSTRUCTION OF HEAT PUMP WELLS.

SIGNATURE (WELL DRILLER)
.DAN NORDWALD
.

PERMIT NUMBER
.001356
.

DATE
.
.

SIGNATURE (HEAT PUMP INSTALLER)
.BRYAN SCHMIDT
.

PERMIT NUMBER
.001356
.

DATE
.
.



ID021921

Active PWS1



COPY

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF
ENVIRONMENTAL QUALITY
(573) 368-2165

DOMESTIC/MULTIFAMILY WELL RECORD
AND PUMP INFORMATION DATA

REF NO
00024912

DATE RECEIVED
07/07/2006

CR NO
.

STATE CERT NO APPROVED DATE
A142663 07/18/2006

CHECK NO.
85911

DATE ENTERED
PHASE 1 PHASE 2 PHASE 3
07/07/2006 07/18/2006 07/20/2006

ROUTE
PCD

REVENUE NO.
070706

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR DNR VARIANCE NUMBER _______________

OWNER NAME
JOE JORGESEN

TELEPHONE (OPTIONAL) CASING DEPTH NUMBER _______________
Applicable only if casing depth or variance were
obtained from DNR

OWNER ADDRESS
77 BLUE JAY

CITY
MONTGOMERY CITY

STATE
MO

ZIP
63361

ADDRESS OF WELL (IF DIFFERENT THAN ABOVE) CITY STATE
MO

ZIP

PROPOSED USE OF WELL SEE BACK OF FORM FOR WELL CLASSIFICATIONS

X WATER SUPPLY TO A PRIVATE RESIDENCE OR UP TO 3 PRIVATE RESIDENCES (DOMESTIC WELL)
WATER SUPPLY TO 4 PRIVATE RESIDENCES OR UP TO 14 PRIVATE RESIDENCES AT A NON-COMMERICIAL FACILITY (MULTIFAMILY WELL)
WATER SUPPLY TO A CHURCH WITH A CONGREGATION LESS THAN 25 PEOPLE (DOMESTIC WELL-CHURCH)

WATER USE INFORMATION VERIFIED BY OWNER SIGNATURE X___________________________________________________
ALL WELLS MUST PRODUCE LESS THAN 70 GPM TO THE SURFACE, SERVE LESS THAN (SIGNATURE REQUIRED)
25 PEOPLE AND HAVE LESS THAN 15 CONNECTIONS-otherwise use high yield/public well record DATE: _________________________________

CASING DETAILS
CASING LENGTH O.D. OF CASING DIAMETER OF DRILL HOLE CASING MATERIAL
126__ FT. 6.63_ IN. 9.0__IN. X STEEL PLASTIC CONCRETE

.

POSITION OF GROUT SEAL X BOTTOM FULL LENGTH TOP
.

CASING GROUT MATERIAL
CEMENT BENTONITE METHOD OF GROUT INSTALLATION PRESSURE GROUT DRILLING SUSPENDED

TYPE 1 X SLURRY GRANULAR GRAVITY POS. DISPLACEMENT THROUGH CASING X NO
HI-EARLY CHIPS PELLETS X OPEN HOLE TREMIE THROUGH TREMIE YES 0____ HRS

NO. OF SACKS USED 10.0___________ POUNDS PER SACK 50_____________

LINER DETAILS
LENGTH O.D. OF LINER LINER MATERIAL POSITION OF SEAL FULL LENGTH BOTTOM TOP
540__ FT. 4.5__ IN. STEEL X PLASTIC

.

LINER GROUT MATERIAL
CEMENT BENTONITE METHOD OF GROUT INSTALLATION LINER USED TO:

TYPE 1 SLURRY GRANULAR GRAVITY POS. DISPLACEMENT X HOLD BACK FORMATION
HI-EARLY CHIPS PELLETS OPEN HOLE TREMIE SEAL OUT UNDESIREABLE AQUIFER CONDITIONS

PREVENT RUST
NO. OF SACKS USED 0.0_______ POUNDS PER SACK __________ ABANDONED WELL ON SITE? YES PLUGGED? YES

.

LOCATION OF WELL DEPTH TO FIRST GROUNDWATER 0.0 FEET PUMP RATE 10.0 GPM

LAT. ___38 * ___57' _25.8" WELL YIELD 60.0 GPM PUMP SET DEPTH 400.0 FEET
LONG. ___91 * ___30' _26.5" STATIC WATER LEVEL 160.0 FEET PUMP INSTALLATION DATE 06/24/2006
COUNTY MONTGOMERY__________
Please be aware that we do not guarantee the accuracy of
the data. It is submitted to us by a third party and has not
been field verified.

WELL COMPLETION DATE 06/22/2006 pump info required this record or on pump card

DEPTH FORMATION
FROM TO DESCRIPTION

.0 50 CLAY
.50 90 WHITE ROCK
.90 110 WEATHERED LS

.110 160 WHITE LS

.160 200 GRAY LS

.200 205 SHALE

.205 260 GRAY LS

.260 340 WHITE LS

.340 435 SAND

.435 440 SHALE

.440 500 GRAY LS

.500 545 WHITE LS
.
.
.
.
.
.
.
.
.
.

DEPTH TO BEDROCK _______0.0 FEET

TOTAL DEPTH _____545.0 FEET

(OPTIONAL) LEGAL LOCATION (OPTIONAL) AREA A1___________
ELEVATION ________ 1/4 ________ 1/4 ________ 1/4
.

_____829 FT. SEC. _______6 TWN. ______48 RNG. _______5 W C DATA REQ'D
.

OTHER INFORMATION OR LOCATION DATA (OPTIONAL)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
I HEREBY CERTIFY THE WELL/PUMP INFORMATION DESCRIBED HEREIN IS TRUE AND ACCURATE
PRIMARY CONTRACTOR SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________

WELL DRILLER SIGNATURE
DAVID GUZY_______________

PERMIT NUMBER
002994____

DATE
__________

PUMP INSTALLER SIGNATURE
DANIEL FLYNN_____________

PERMIT NUMBER
001120____

DATE
__________

APPRENTICE DRILLER SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________

APPRENTICE PUMP SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________



LOG NUMBERLOG NUMBERLOG NUMBERLOG NUMBER

028232

OWNER:OWNER:OWNER:OWNER: City of Montgomery City Well #4City of Montgomery City Well #4City of Montgomery City Well #4City of Montgomery City Well #4

MISSOURIMISSOURIMISSOURIMISSOURI Montgomery, COUNTYCOUNTYCOUNTYCOUNTY

SECTION:SECTION:SECTION:SECTION:

NWNWNWNW SWSWSWSW NWNWNWNW

32323232 TOWNSHIP:TOWNSHIP:TOWNSHIP:TOWNSHIP: 49494949 RANGERANGERANGERANGE 05050505

LATITUDE:LATITUDE:LATITUDE:LATITUDE: 38.9794438.9794438.9794438.97944

LONGITUDE:LONGITUDE:LONGITUDE:LONGITUDE: -91.5055-91.5055-91.5055-91.5055

QUAD NAME:QUAD NAME:QUAD NAME:QUAD NAME: MONTGOMERY CITY

PLUGGED PLUGGED PLUGGED PLUGGED 

WELL TYPE:WELL TYPE:WELL TYPE:WELL TYPE: Community Public WellCommunity Public WellCommunity Public WellCommunity Public Well

DRILLER:DRILLER:DRILLER:DRILLER: Clark & SonClark & SonClark & SonClark & Son

DRILL DATE:DRILL DATE:DRILL DATE:DRILL DATE: 1979/01/00 PERMIT #:PERMIT #:PERMIT #:PERMIT #:

LOGGER:LOGGER:LOGGER:LOGGER: Bohm, Rex LOGDATE:LOGDATE:LOGDATE:LOGDATE: 0000/00/00

STYPE OF LOG:TYPE OF LOG:TYPE OF LOG:TYPE OF LOG:

ELEVATION:ELEVATION:ELEVATION:ELEVATION: 825825825825 BASE:BASE:BASE:BASE: S BEDROCK @BEDROCK @BEDROCK @BEDROCK @ 85

TOTAL DEPTH:TOTAL DEPTH:TOTAL DEPTH:TOTAL DEPTH: 1175

WATER AT:WATER AT:WATER AT:WATER AT:

SAMPLE SAVED?SAMPLE SAVED?SAMPLE SAVED?SAMPLE SAVED? 0

STATIC WATER LEVEL BEFORE:STATIC WATER LEVEL BEFORE:STATIC WATER LEVEL BEFORE:STATIC WATER LEVEL BEFORE: AFTER:AFTER:AFTER:AFTER:

INTERVAL CORED:INTERVAL CORED:INTERVAL CORED:INTERVAL CORED: 0 TO 0

TOP FORMATION:TOP FORMATION:TOP FORMATION:TOP FORMATION: KEOKUK-BURLINGTON LS. UNDIFF

BOTTOM FORMATION:BOTTOM FORMATION:BOTTOM FORMATION:BOTTOM FORMATION: ROUBIDOUX FORMATION

REMARKS:REMARKS:REMARKS:REMARKS: NO SAMPLES LOGGED - TOPS ONLYNO SAMPLES LOGGED - TOPS ONLYNO SAMPLES LOGGED - TOPS ONLYNO SAMPLES LOGGED - TOPS ONLY

DATE PLUGGED:

CASING:

DEPTH: DIAMETERDIAMETERDIAMETERDIAMETER CASING MATERIALCASING MATERIALCASING MATERIALCASING MATERIAL

I/O:I/O:I/O:I/O:

SIZE HOLE:SIZE HOLE:SIZE HOLE:SIZE HOLE:

GROUTING:

DATE ABANDONED:

Plug Depth TOP: Plug Depth Bottom:

PUMP:
Capacity Pump Type

Type of Completion

Perforation Interval:

Top:

Bottom:

Set at: Total Depth: Screen Type: Size: Length: Slot:

Well Treatment: Type Devised: Tube Pressure:

Oil Production: Gas Production:

OPEN 

FORMATIONS

Top Formation:

Bottom Formation:

YIELD:YIELD:YIELD:YIELD: DRAWDOWN:DRAWDOWN:DRAWDOWN:DRAWDOWN:

ofofofof ofofofof

OTHER DATABASES:OTHER DATABASES:OTHER DATABASES:OTHER DATABASES: PUBLIC DRINKING WATEPUBLIC DRINKING WATEPUBLIC DRINKING WATEPUBLIC DRINKING WATE

ID NUMBER:ID NUMBER:ID NUMBER:ID NUMBER: 6010539

DATABASE 2:DATABASE 2:DATABASE 2:DATABASE 2:
ID NUMBER:ID NUMBER:ID NUMBER:ID NUMBER:

RELEASE DATE:RELEASE DATE:RELEASE DATE:RELEASE DATE:

FEET

MISSOURI SAMPLE WELL-LOG LIBRARYMISSOURI SAMPLE WELL-LOG LIBRARYMISSOURI SAMPLE WELL-LOG LIBRARYMISSOURI SAMPLE WELL-LOG LIBRARY

Water Analysis:Water Analysis:Water Analysis:Water Analysis:

DNRDNRDNRDNR DGLSDGLSDGLSDGLS

CONSTRUCTION DATA

DATABASE 3

ID NUMBER

N W

CONFIDENTIAL? 0

LEASENAME:

Page 1 of  1

ACTIVE PWS2



ID028232

Active PWS2



LOG NUMBERLOG NUMBERLOG NUMBERLOG NUMBER

028718

OWNER:OWNER:OWNER:OWNER: Montgomery City Well #5Montgomery City Well #5Montgomery City Well #5Montgomery City Well #5

MISSOURIMISSOURIMISSOURIMISSOURI Montgomery, COUNTYCOUNTYCOUNTYCOUNTY

SECTION:SECTION:SECTION:SECTION: 05050505 TOWNSHIP:TOWNSHIP:TOWNSHIP:TOWNSHIP: 48484848 RANGERANGERANGERANGE 05050505

LATITUDE:LATITUDE:LATITUDE:LATITUDE: 38.9599938.9599938.9599938.95999

LONGITUDE:LONGITUDE:LONGITUDE:LONGITUDE: -91.49233-91.49233-91.49233-91.49233

QUAD NAME:QUAD NAME:QUAD NAME:QUAD NAME: NEW FLORENCE

PLUGGED PLUGGED PLUGGED PLUGGED 

WELL TYPE:WELL TYPE:WELL TYPE:WELL TYPE: Community Public WellCommunity Public WellCommunity Public WellCommunity Public Well

DRILLER:DRILLER:DRILLER:DRILLER: Clint's Rotary Well DrillingClint's Rotary Well DrillingClint's Rotary Well DrillingClint's Rotary Well Drilling

DRILL DATE:DRILL DATE:DRILL DATE:DRILL DATE: 1992/06/24 PERMIT #:PERMIT #:PERMIT #:PERMIT #:

LOGGER:LOGGER:LOGGER:LOGGER: Bohm, Rex LOGDATE:LOGDATE:LOGDATE:LOGDATE: 1992/08/30

STYPE OF LOG:TYPE OF LOG:TYPE OF LOG:TYPE OF LOG:

ELEVATION:ELEVATION:ELEVATION:ELEVATION: 837837837837 BASE:BASE:BASE:BASE: S BEDROCK @BEDROCK @BEDROCK @BEDROCK @ 100

TOTAL DEPTH:TOTAL DEPTH:TOTAL DEPTH:TOTAL DEPTH: 1275

WATER AT:WATER AT:WATER AT:WATER AT:

SAMPLE SAVED?SAMPLE SAVED?SAMPLE SAVED?SAMPLE SAVED?-1E+00

STATIC WATER LEVEL BEFORE:STATIC WATER LEVEL BEFORE:STATIC WATER LEVEL BEFORE:STATIC WATER LEVEL BEFORE: AFTER:AFTER:AFTER:AFTER: 286286286286

INTERVAL CORED:INTERVAL CORED:INTERVAL CORED:INTERVAL CORED: 0 TO 0

TOP FORMATION:TOP FORMATION:TOP FORMATION:TOP FORMATION: KEOKUK-BURLINGTON LS. UNDIFF

BOTTOM FORMATION:BOTTOM FORMATION:BOTTOM FORMATION:BOTTOM FORMATION: LOWER GASCONADE DOLOMITE

REMARKS:REMARKS:REMARKS:REMARKS: Montgomery City Well #5 (known locally as), but actually is Well #3Montgomery City Well #5 (known locally as), but actually is Well #3Montgomery City Well #5 (known locally as), but actually is Well #3Montgomery City Well #5 (known locally as), but actually is Well #3

DATE PLUGGED:

CASING:

DEPTH:

500

DIAMETERDIAMETERDIAMETERDIAMETER

13.5

0 0

00

CASING MATERIALCASING MATERIALCASING MATERIALCASING MATERIAL

0 0

I/O:I/O:I/O:I/O: O

SIZE HOLE:SIZE HOLE:SIZE HOLE:SIZE HOLE: 0

GROUTING:

DATE ABANDONED:

Plug Depth TOP: 0 Plug Depth Bottom: 0

PUMP:
Capacity

400

Pump Type

Type of Completion

Perforation Interval:

Top: 0

Bottom: 0

Set at:

450

Total Depth:

0

Screen Type: Size:

0

Length:

0

Slot:

0

Well Treatment: Type Devised: Tube Pressure:

Oil Production: Gas Production:

OPEN 

FORMATIONS

Top Formation: KEOKUK-BURLINGTON LS. UNDIFFKEOKUK-BURLINGTON LS. UNDIFFKEOKUK-BURLINGTON LS. UNDIFFKEOKUK-BURLINGTON LS. UNDIFF

Bottom Formation: LOWER GASCONADE DOLOMITELOWER GASCONADE DOLOMITELOWER GASCONADE DOLOMITELOWER GASCONADE DOLOMITE

YIELD:YIELD:YIELD:YIELD: 1200 DRAWDOWN:DRAWDOWN:DRAWDOWN:DRAWDOWN:

ofofofof ofofofof

OTHER DATABASES:OTHER DATABASES:OTHER DATABASES:OTHER DATABASES: PUBLIC DRINKING WATEPUBLIC DRINKING WATEPUBLIC DRINKING WATEPUBLIC DRINKING WATE

ID NUMBER:ID NUMBER:ID NUMBER:ID NUMBER: 6010539

DATABASE 2:DATABASE 2:DATABASE 2:DATABASE 2:
ID NUMBER:ID NUMBER:ID NUMBER:ID NUMBER:

RELEASE DATE:RELEASE DATE:RELEASE DATE:RELEASE DATE:

FEET

MISSOURI SAMPLE WELL-LOG LIBRARYMISSOURI SAMPLE WELL-LOG LIBRARYMISSOURI SAMPLE WELL-LOG LIBRARYMISSOURI SAMPLE WELL-LOG LIBRARY

Water Analysis:Water Analysis:Water Analysis:Water Analysis:

DNRDNRDNRDNR DGLSDGLSDGLSDGLS

CONSTRUCTION DATA

DATABASE 3

ID NUMBER

N W

CONFIDENTIAL? 0

LEASENAME:

Page 1 of  1

ACTIVE PWS3/INDUSTRIAL WELL



ID028718Active PWS3/Industrial



COPY

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF
ENVIRONMENTAL QUALITY
(573) 368-2165

DOMESTIC/MULTIFAMILY WELL RECORD
AND PUMP INFORMATION DATA

REF NO
00036076

DATE RECEIVED
01/02/1991

CR NO
00036022.

STATE CERT NO APPROVED DATE
A018085

CHECK NO.
1853

DATE ENTERED
PHASE 1 PHASE 2 PHASE 3
03/11/1991 01/01/1000 12/28/2005

ROUTE
WO1 / WO1 / PCD

REVENUE NO.
661088

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR DNR VARIANCE NUMBER _______________

OWNER NAME
STANLEY HEMEYER

TELEPHONE (OPTIONAL) CASING DEPTH NUMBER _______________
Applicable only if casing depth or variance were
obtained from DNR

OWNER ADDRESS
RR 1 BOX 77A

CITY
MONTGOMERY CITY

STATE
MO

ZIP
63361

ADDRESS OF WELL (IF DIFFERENT THAN ABOVE) CITY STATE
MO

ZIP

PROPOSED USE OF WELL SEE BACK OF FORM FOR WELL CLASSIFICATIONS

X WATER SUPPLY TO A PRIVATE RESIDENCE OR UP TO 3 PRIVATE RESIDENCES (DOMESTIC WELL)
WATER SUPPLY TO 4 PRIVATE RESIDENCES OR UP TO 14 PRIVATE RESIDENCES AT A NON-COMMERICIAL FACILITY (MULTIFAMILY WELL)
WATER SUPPLY TO A CHURCH WITH A CONGREGATION LESS THAN 25 PEOPLE (DOMESTIC WELL-CHURCH)

WATER USE INFORMATION VERIFIED BY OWNER SIGNATURE X___________________________________________________
ALL WELLS MUST PRODUCE LESS THAN 70 GPM TO THE SURFACE, SERVE LESS THAN (SIGNATURE REQUIRED)
25 PEOPLE AND HAVE LESS THAN 15 CONNECTIONS-otherwise use high yield/public well record DATE: _________________________________

CASING DETAILS
CASING LENGTH O.D. OF CASING DIAMETER OF DRILL HOLE CASING MATERIAL
211__ FT. 6.25_ IN. 8.63_IN. X STEEL PLASTIC CONCRETE

.

POSITION OF GROUT SEAL X BOTTOM FULL LENGTH TOP
.

CASING GROUT MATERIAL
CEMENT BENTONITE METHOD OF GROUT INSTALLATION PRESSURE GROUT DRILLING SUSPENDED

TYPE 1 SLURRY GRANULAR GRAVITY POS. DISPLACEMENT THROUGH CASING X NO
HI-EARLY CHIPS PELLETS OPEN HOLE TREMIE THROUGH TREMIE YES 0____ HRS

NO. OF SACKS USED 0.0____________ POUNDS PER SACK _______________

LINER DETAILS
LENGTH O.D. OF LINER LINER MATERIAL POSITION OF SEAL FULL LENGTH X BOTTOM TOP
320__ FT. 5.0__ IN. X STEEL PLASTIC

.

LINER GROUT MATERIAL
CEMENT BENTONITE METHOD OF GROUT INSTALLATION LINER USED TO:

TYPE 1 SLURRY GRANULAR GRAVITY POS. DISPLACEMENT HOLD BACK FORMATION
HI-EARLY CHIPS PELLETS OPEN HOLE TREMIE SEAL OUT UNDESIREABLE AQUIFER CONDITIONS

PREVENT RUST
NO. OF SACKS USED 0.0_______ POUNDS PER SACK __________ ABANDONED WELL ON SITE? YES PLUGGED? YES

.

LOCATION OF WELL DEPTH TO FIRST GROUNDWATER 0.0 FEET PUMP RATE 10.0 GPM

LAT. ___38 * ___58' _31.5" WELL YIELD 40.0 GPM PUMP SET DEPTH 440.0 FEET
LONG. ___91 * ___28' _51.0" STATIC WATER LEVEL 300.0 FEET PUMP INSTALLATION DATE
COUNTY MONTGOMERY__________
Please be aware that we do not guarantee the accuracy of
the data. It is submitted to us by a third party and has not
been field verified.

WELL COMPLETION DATE 09/10/1990 pump info required this record or on pump card

DEPTH FORMATION
FROM TO DESCRIPTION

.0 100 DRT, CLY
.100 250 HRD LM
.250 495 SND, LM, SH
.495 680 LM, FLT

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

DEPTH TO BEDROCK _______0.0 FEET

TOTAL DEPTH _____680.0 FEET

(OPTIONAL) LEGAL LOCATION (OPTIONAL) AREA A1___________
ELEVATION ________ 1/4 ______SE 1/4 ______NW 1/4
.

_______0 FT. SEC. ______33 TWN. ______49 RNG. _______5 W C DATA REQ'D
.

OTHER INFORMATION OR LOCATION DATA (OPTIONAL)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
I HEREBY CERTIFY THE WELL/PUMP INFORMATION DESCRIBED HEREIN IS TRUE AND ACCURATE
PRIMARY CONTRACTOR SIGNATURE
GREGORY BONNOT___________

PERMIT NUMBER
002022____

DATE
__________

WELL DRILLER SIGNATURE
GREGORY BONNOT___________

PERMIT NUMBER
002022____

DATE
__________

PUMP INSTALLER SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________

APPRENTICE DRILLER SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________

APPRENTICE PUMP SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________



COPY

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF
ENVIRONMENTAL QUALITY
(573) 368-2165

DOMESTIC/MULTIFAMILY WELL RECORD
AND PUMP INFORMATION DATA

REF NO
00047614

DATE RECEIVED
12/04/1992

CR NO
00056824.

STATE CERT NO APPROVED DATE
A029744 04/27/1993

CHECK NO.
1037

DATE ENTERED
PHASE 1 PHASE 2 PHASE 3
12/28/1992 01/01/1000 12/28/2005

ROUTE
WC1 / WO1 / PCD

REVENUE NO.
775608

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR DNR VARIANCE NUMBER _______________

OWNER NAME
DARREN/STEVE BROOKMAN

TELEPHONE (OPTIONAL)
000-564-2510

CASING DEPTH NUMBER _______________
Applicable only if casing depth or variance were
obtained from DNR

OWNER ADDRESS
WHYTE, JOHN BOX 258-R-11

CITY
MONTGOMERY CITY

STATE
MO

ZIP
63361

ADDRESS OF WELL (IF DIFFERENT THAN ABOVE) CITY STATE
MO

ZIP

PROPOSED USE OF WELL SEE BACK OF FORM FOR WELL CLASSIFICATIONS

X WATER SUPPLY TO A PRIVATE RESIDENCE OR UP TO 3 PRIVATE RESIDENCES (DOMESTIC WELL)
WATER SUPPLY TO 4 PRIVATE RESIDENCES OR UP TO 14 PRIVATE RESIDENCES AT A NON-COMMERICIAL FACILITY (MULTIFAMILY WELL)
WATER SUPPLY TO A CHURCH WITH A CONGREGATION LESS THAN 25 PEOPLE (DOMESTIC WELL-CHURCH)

WATER USE INFORMATION VERIFIED BY OWNER SIGNATURE X___________________________________________________
ALL WELLS MUST PRODUCE LESS THAN 70 GPM TO THE SURFACE, SERVE LESS THAN (SIGNATURE REQUIRED)
25 PEOPLE AND HAVE LESS THAN 15 CONNECTIONS-otherwise use high yield/public well record DATE: _________________________________

CASING DETAILS
CASING LENGTH O.D. OF CASING DIAMETER OF DRILL HOLE CASING MATERIAL
213__ FT. 6.62_ IN. 8.75_IN. X STEEL PLASTIC CONCRETE

.

POSITION OF GROUT SEAL X BOTTOM FULL LENGTH TOP
.

CASING GROUT MATERIAL
CEMENT BENTONITE METHOD OF GROUT INSTALLATION PRESSURE GROUT DRILLING SUSPENDED

TYPE 1 SLURRY GRANULAR GRAVITY POS. DISPLACEMENT THROUGH CASING X NO
HI-EARLY CHIPS PELLETS OPEN HOLE TREMIE THROUGH TREMIE YES 0____ HRS

NO. OF SACKS USED 0.0____________ POUNDS PER SACK _______________

LINER DETAILS
LENGTH O.D. OF LINER LINER MATERIAL POSITION OF SEAL FULL LENGTH BOTTOM X TOP
600__ FT. 4.0__ IN. STEEL X PLASTIC

.

LINER GROUT MATERIAL
CEMENT BENTONITE METHOD OF GROUT INSTALLATION LINER USED TO:

TYPE 1 SLURRY GRANULAR GRAVITY POS. DISPLACEMENT HOLD BACK FORMATION
HI-EARLY CHIPS PELLETS OPEN HOLE TREMIE SEAL OUT UNDESIREABLE AQUIFER CONDITIONS

PREVENT RUST
NO. OF SACKS USED 0.0_______ POUNDS PER SACK __________ ABANDONED WELL ON SITE? YES PLUGGED? YES

.

LOCATION OF WELL DEPTH TO FIRST GROUNDWATER 0.0 FEET PUMP RATE 22.0 GPM

LAT. ___38 * ___59' _19.6" WELL YIELD 60.0 GPM PUMP SET DEPTH 340.0 FEET
LONG. ___91 * ___29' _49.2" STATIC WATER LEVEL 198.0 FEET PUMP INSTALLATION DATE
COUNTY MONTGOMERY__________
Please be aware that we do not guarantee the accuracy of
the data. It is submitted to us by a third party and has not
been field verified.

WELL COMPLETION DATE 11/09/1990 pump info required this record or on pump card

DEPTH FORMATION
FROM TO DESCRIPTION

.0 213 CLY<140< BURLINGTON LS
.213 420 BLK LS<400< GRN SH
.420 540 SPSS
.540 545 SH
.545 610 CTTR, FLT 60GPM@610

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

DEPTH TO BEDROCK _______0.0 FEET

TOTAL DEPTH _____610.0 FEET

(OPTIONAL) LEGAL LOCATION (OPTIONAL) AREA A1___________
ELEVATION ________ 1/4 ________ 1/4 ________ 1/4
.

_____610 FT. SEC. ______29 TWN. ______49 RNG. _______5 W C DATA REQ'D
.

OTHER INFORMATION OR LOCATION DATA (OPTIONAL)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
I HEREBY CERTIFY THE WELL/PUMP INFORMATION DESCRIBED HEREIN IS TRUE AND ACCURATE
PRIMARY CONTRACTOR SIGNATURE
W F SCHNELL______________

PERMIT NUMBER
001348____

DATE
__________

WELL DRILLER SIGNATURE
W F SCHNELL______________

PERMIT NUMBER
001348____

DATE
__________

PUMP INSTALLER SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________

APPRENTICE DRILLER SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________

APPRENTICE PUMP SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________



COPY

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF
ENVIRONMENTAL QUALITY
(573) 368-2165

HIGH YIELD AND PUBLIC WELL RECORD
AND PUMP INFORMATION DATA

REF NO
00069776

DATE RECEIVED
08/14/1992

CR NO
.

STATE CERT NO APPROVED DATE
A026596 08/28/1992

CHECK NO.
2845

DATE ENTERED
PHASE 1 PHASE 2 PHASE 3
08/20/1992 01/01/1000 12/28/2005

ROUTE
PCD

REVENUE NO.
661690

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR DNR VARIANCE NUMBER _______________

OWNER NAME
MONTGOMERY CITY, MISSOURI

TELEPHONE (OPTIONAL) CASING DEPTH NUMBER _______________
Applicable only if casing depth or variance were
obtained from DNR

OWNER ADDRESS
CITY HALL

CITY
MONTGOMERY CITY

STATE
MO

ZIP
63361

ADDRESS OF WELL (IF DIFFERENT THAN ABOVE) CITY STATE
MO

ZIP

PROPOSED USE OF WELL SEE BACK OF FORM FOR WELL CLASSIFICATIONS

Water Supply for Irrigation (capable of producing more than 70 gpm to surface)
Unconsolidated Material Well Bedrock Well

Water Supply for a High-Capacity Well capable of producing more than 70 gpm to surface - get casing depth from GSRAD before start
Open Loop Heat Pump

Supply Well Return Well
X Water Supply to a Public Facility (convenience store, restaurant, church, business, condo, mobile home park, rural or urban water supply)

CONTACT THE DNR REGIONAL OFFICE to get instructions for water supply to a PUBLIC FACILITY

CASING DETAILS
CASING LENGTH O.D. OF CASING DIAMETER OF DRILL HOLE CASING MATERIAL
500__ FT. 13.21 IN. 17.5_IN. X STEEL PLASTIC CONCRETE

.

POSITION OF GROUT SEAL BOTTOM X FULL LENGTH TOP
.

CASING GROUT MATERIAL
CEMENT BENTONITE METHOD OF GROUT INSTALLATION PRESSURE GROUT DRILLING SUSPENDED

TYPE 1 SLURRY GRANULAR GRAVITY POS. DISPLACEMENT THROUGH CASING X NO
HI-EARLY CHIPS PELLETS OPEN HOLE TREMIE THROUGH TREMIE YES 0____ HRS

NO. OF SACKS USED 0.0____________ POUNDS PER SACK _______________

LINER DETAILS
LENGTH O.D. OF LINER LINER MATERIAL POSITION OF SEAL FULL LENGTH BOTTOM TOP
0____ FT. 0.0__ IN. STEEL PLASTIC

.

LINER GROUT MATERIAL
CEMENT BENTONITE METHOD OF GROUT INSTALLATION LINER USED TO:

TYPE 1 SLURRY GRANULAR GRAVITY POS. DISPLACEMENT HOLD BACK FORMATION
HI-EARLY CHIPS PELLETS OPEN HOLE TREMIE SEAL OUT UNDESIREABLE AQUIFER CONDITIONS

PREVENT RUST
NO. OF SACKS USED 0.0_______ POUNDS PER SACK __________ ABANDONED WELL ON SITE? YES PLUGGED? YES

.

LOCATION OF WELL DEPTH TO FIRST GROUNDWATER 0.0 FEET PUMP RATE GPM

LAT. ___38 * ___57' _31.8" WELL YIELD 700.0 GPM PUMP SET DEPTH FEET
LONG. ___91 * ___29' _51.6" STATIC WATER LEVEL 296.0 FEET PUMP INSTALLATION DATE
COUNTY MONTGOMERY__________
Please be aware that we do not guarantee the accuracy of
the data. It is submitted to us by a third party and has not
been field verified.

WELL COMPLETION DATE 06/25/1992 pump info required this record or on pump card

DEPTH FORMATION
FROM TO DESCRIPTION

.0 100 OB,MUD,BLDRS
.100 435 TLS,GLS
.435 450 WHT SND
.450 999 1275)LS

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

DEPTH TO BEDROCK _______0.0 FEET

TOTAL DEPTH ____1275.0 FEET

(OPTIONAL) LEGAL LOCATION (OPTIONAL) AREA A1___________
ELEVATION ________ 1/4 ________ 1/4 ________ 1/4
.

_______0 FT. SEC. _______5 TWN. ______48 RNG. _______5 W C DATA REQ'D
.

OTHER INFORMATION OR LOCATION DATA (OPTIONAL)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
I HEREBY CERTIFY THE WELL/PUMP INFORMATION DESCRIBED HEREIN IS TRUE AND ACCURATE
PRIMARY CONTRACTOR SIGNATURE
CLINTON HARPER___________

PERMIT NUMBER
002250____

DATE
__________

WELL DRILLER SIGNATURE
CLINTON HARPER___________

PERMIT NUMBER
002250____

DATE
__________

PUMP INSTALLER SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________

APPRENTICE DRILLER SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________

APPRENTICE PUMP SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________



COPY

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF
ENVIRONMENTAL QUALITY
(573) 368-2165

CLOSED LOOP HEAT PUMP
CERTIFICATION RECORD

OFFICE USE ONLY DATE RECEIVED

12/19/2001REF NO

00102916
CR NO

.
CHECK NO.

UNKNOWN
STATE WELL NUMBER

.
REVENUE NO.

011802
ENTERED

Ph 1 12/20/2001 Ph 2 12/23/2005 Ph 3 04/16/2002

APPROVED BY ROUTE

PCD

INFORMATION SUPPLIED BY PRIMARY CONTRACTOR OR DRILLING CONTRACTOR
OWNER NAME
GENE FREHSE

TELEPHONE
636-585-8538

VARIANCE GRANTED BY THE
D.N.R.

X NO
.

YES, ATTACH A COPY OF
THE VARIANCE

.

.

OWNER ADDRESS
4 CLIFDEN DR

CITY
MONTGOMERY CITY

STATE
MO

ZIP CODE
63361

ADDRESS OF WELL SITE (IF DIFFERENT THAN ABOVE) CITY STATE
MO

ZIP CODE

PROPOSED USE OF WELL
.

HEAT PUMP WELL OTHER
.

HEAT PUMP TRENCH (ONLY>10FT) HEAT PUMP PIT (ONLY>10FT)
.

INFORMATION VERIFIED BY OWNER
SIGNATURE (WELL OWNER)

X
DATE

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELD FROM NEAREST TOWNS LOCATION OF WELL
OR HIGHWAYS AREA A1___________
. LAT. ___38 * ___59' _19.6" ELEV 0_____________
.
.

LONG. ___91 * ___29' _49.2"
Please be aware that we do not guarantee the
accuracy of the data. It is submitted to us by a
third party and has not been field verified.

COUNTY
MONTGOMERY

.

SMALLEST LARGEST
________ 1/4 ________ 1/4 ________ 1/4

.
SEC. ______29 TWN. ______49 RNG. _______5 W

.

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT THE WELL SITE
.

DRILLER NOTES:

.

.

.

.

INFORMATION FOR CLOSED LOOP MATERIAL INFORMATION FOR HEAT PUMP WELLS
TYPE OF HEAT TRANSFER FLUID USED
.
.METHANOL

HEAT PUMP TOTAL TON RATING
.
.205.0

DIAMETER OF PIPE
USED:
.1.0

NUMBER OF HOLES DRILLED
.
.3

DIAMETER OF DRILL HOLES
.
.0.0

DEPTH OF DRILL HOLES
.
.125.0

TOTAL AMOUNT OF PIPE USED:
.
.750.0

PIPE MATERIAL
.

POLYBUTYLENE X POLYETHYLENE COPPER

TYPE OF GROUT USED
X BENTONITE SLURRY

NON SLURRY BENTONITE
PELLETS CHIPS GRANULAR

.

.

METHOD OF
INSTALLATION

GRAVITY
.

TREMIE

ARE THE WELLS CONSTRUCTED
THE SAME?
X YES

.

NO, ATTACH DIFFERENCES
IN CONSTRUCTION

WAS THE LOOP MECHANICALLY CONNECTED?
YES NO

WAS THE LOOP MATERIAL
THERMALLY FUSED? YES NO

WAS PERMANENT CASING INSTALLED? WAS FILL MATERIAL CHLORINATED?

YES X NO YES X NO
. .

POSITION OF GROUT SEAL POUNDS PER STATIC WATER

X FULL LENGTH BAG LEVEL 0.0
. . .

LENGTH DIAMETER OF MATERIAL CASING DRIVEN?
CASING PLASTIC

.

STEEL

YES
.

NOCASING FT. IN.
. . . . .

DETAILS WEIGHT OR DIAMETER OF PACKER USED ON PVC CASING
SDR# DRILL HOLE NONE RUBBER BOOT

.

COUPLING INVERTED BELL0.0
. . . .

MATERIAL NUMBER OF SACKS
USED

CEMENT BENTONITE .

CASING TYPE 1 SLURRY GRANULAR
.

HI EARLY CHIPS PELLETS
.

LBS PER

GROUT SACK

DETAILS METHOD OF INSTALLATION DRILLING SUSPENDED

GRAVITY POSITIVE DISPLACEMENT
.

OPEN HOLE PRESSURE THROUGH TREMIE
.

TREMIE GROUT THROUGH CASING

YES NO

__________ HRS.
. . .

INFORMATION FOR HEAT PUMP TRENCH OR PIT
CONSTRUCTED DEPTH: ______________________0.0 FT.

CONSTRUCTED LENGTH: _____________________0.0 FT.

CONSTRUCTED WIDTH: ______________________0.0 FT.

PRIMARY CONTRACTOR'S NAME PERMIT NUMBER

.JOHN HACHMAN 003332

. .

SERIES OF 5 FT. PLUGS DEPTH .
FORMATION DESCRIPTION

TOTAL NUMBER OF BAGS USED FROM TO
. .0 1 DRT

0.0 .1 65 BRN/ORN CLY

. .65 80 GRY CLY,SH

. .80 125 GRY SH,RX

WERE BENTONITE PLUGS .125 145 LS BOTTOM
HYDRATED AFTER EMPLACEMENT? .

YES X NO
. .

DEPTH TO TOP AND BOTTOM OF .
NEAR SURFACE PLUG (MEASURED
FROM ORIGINAL GROUND

.

SURFACE) .
TOP ______________0.0 FT. .

BOTTOM __________0.0 FT. .

LIST DEPTH TO TOP OF EACH PLUG .

.

1. ____________ FT. .

2. ____________ FT. .

3. ____________ FT. TOTAL DEPTH: 125.0

4. ____________ FT. DATE HEAT PUMP INSTALLATION DATE WELL DRILLING WAS

5. ____________ FT. WAS COMPLETED COMPLETED

. .11/30/2001

I HEREBY CERTIFY THAT THE HEAT PUMP HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT OF NATURAL RESOURCES REQUIREMENTS
FOR THE CONSTRUCTION OF HEAT PUMP WELLS.

SIGNATURE (WELL DRILLER)
.DAN NORDWALD
.

PERMIT NUMBER
.003332
.

DATE
.
.

SIGNATURE (HEAT PUMP INSTALLER)
.
.

PERMIT NUMBER
.
.

DATE
.
.



COPY

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF
ENVIRONMENTAL QUALITY
(573) 368-2165

MONITORING WELL AND ENVIRONMENTAL
INJECTION WELL RECORD

REF NO
00115609

DATE RECEIVED
07/05/1994

CR NO
.

STATE CERT NO APPROVED DATE
A042071 09/05/1995

CHECK NO.
1336

DATE ENTERED
PHASE 1 PHASE 2 PHASE 3
12/12/1994 01/01/1000 12/29/2005

ROUTE
PCD

REVENUE NO.
775932

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR
OWNER NAME
MONTGOMERY CITY LANDFILL

TELEPHONE (OPTIONAL)
314-564-3160

DNR VARIANCE NUMBER _______________
Applicable only if variance was obtained from DNR

OWNER ADDRESS
723 NORTH STURGEON WELL #P-2

CITY
MONTGOMERY CITY

STATE
MO

ZIP
63361

SITE NAME
MONTGOMERY CITY LANDFL,

CONTACT NAME

SITE ADDRESS (IF DIFFERENT THAN ABOVE)
723 N STURGEON,MONTGOMERY CITY

CITY STATE
MO

ZIP

PROPOSED USE OF WELL
X MONITORING GAS MONITORING EXTRACTION RETURN OR INJECTION WATER LEVEL MEASUREMENT (only)

(UIC PERMIT MAY BE NEEDED)
.

TYPE OF SURFACE COMPLETION X ABOVE GROUND FLUSH CASE LENGTH 12.0 IN. CASE HOLE DEPTH _0.0 IN.
.

PROTECTIVE CASE MATERIAL STEEL ALUMINUM PLASTIC OTHER CASE DIAMETER _4.0 IN. CASE HOLE DIAMETER _0.0 IN.
.

CONSTRUCTION
RISER PIPE DIAMETER _______2.0 IN. RISER PIPE LENGTH ______15.8 FT. RISER HOLE DIAMETER ______8.25 IN.

.

RISER PIPE MATERIAL X PLASTIC RISER PIPE WEIGHT SCH40 DRILLING METHOD
.

STEEL PTFE OTHER SCH80 304/316 OTHER __________ AUGER PUSH OTHER
.

SCREEN DIAMETER _______0.0 IN. SCREEN LENGTH ______10.0 FT.
.

SCREEN MATERIAL PLASTIC SCREEN HOLE DIAMETER
.

STEEL PTFE OTHER IF DIFFERENT FROM RISER _0.0 IN.
.

BENTONITE SEAL LENGTH ___4.4 FT.
.

SEAL ABOVE SWL SEAL BELOW SWL
.

SEAL ABOVE SWL WAS HYDRATED
.

.

PRIMARY FILTER PACK LENGTH ______12.4 FT. PRIMARY FILTER MATERIAL SAND
.

SECONDARY FILTER PACK LENGTH _______0.0 FT. PREPACKED
.
.

ANNULAR SEAL LENGTH _______0.0 FT. ANNULAR SEAL MATERIAL BENTONITE SLURRY X NEAT CEMENT GROUT
.

ANNULAR SEAL PLACED BY TREMIE CEMENT BENTONITE GROUT NON-SLURRY BENTONITE OTHER
.

GRAVITY PRESSURE GROUT THRU TREMIE IF NON-SLURRY BENTONITE CHIPS GRANULAR PELLETS OTHER
.
.

MULTIPLE CASED OR NESTED WELLS
.

ATTACH AS-BUILT DIAGRAMS showing constructions details with type, length and diameter of material and length and diameter of bores
.

LOCATION OF WELL (OPTIONAL) LEGAL LOCATION (OPTIONAL)

LAT. ___38 * ___58' __8.6" COUNTY ELEVATION ______SE 1/4 ______SE 1/4 ______SW 1/4

LONG. ___91 * ___30' _58.6" MONTGOMERY__________
Please be aware that we do not guarantee the accuracy of the data. It is
submitted to us by a third party and has not been field verified.

_____773 FT. SEC. ______31 TWN. ______49 RNG. _______5 W

DEPTH FORMATION
FROM TO DESCRIPTION

.0 1 BRN STY CLY

.1 10 BRN STY CLY,CHT FRGS
.10 22 BRN,YLN SDY CLY
.22 26 YLN STY CLY
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

TOTAL DEPTH ______26.0 FEET

FIRST ENCOUNTER GROUNDWATER 0.0 FT PUMP SET DEPTH FT
STATIC WATER LEVEL (swl) 0.0 FT WELL YIELD 0.0 GPM
WELL COMPLETION DATE 04/21/1994 PUMP INSTALLATION DATE

OTHER INFORMATION OR LOCATION DATA (OPTIONAL)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
I HEREBY CERTIFY THE WELL/PUMP INFORMATION DESCRIBED HEREIN IS TRUE AND ACCURATE
PRIMARY CONTRACTOR SIGNATURE
x CHARLES ROBERTS__________

PERMIT NUMBER
001148____

DATE
__________

WELL DRILLER SIGNATURE
x CHARLES ROBERTS__________

PERMIT NUMBER
001148____

DATE
__________

PUMP INSTALLER SIGNATURE
pump info required for extraction/recovery wells
x _________________________

PERMIT NUMBER

__________

DATE

__________
APPRENTICE WELL DRILLER SIGNATURE
x _________________________

PERMIT NUMBER
__________

DATE
__________



COPY

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF
ENVIRONMENTAL QUALITY
(573) 368-2165

MONITORING WELL AND ENVIRONMENTAL
INJECTION WELL RECORD

REF NO
00115610

DATE RECEIVED
07/05/1994

CR NO
.

STATE CERT NO APPROVED DATE
A045183 11/20/1995

CHECK NO.
1336

DATE ENTERED
PHASE 1 PHASE 2 PHASE 3
12/12/1994 01/01/1000 02/17/2006

ROUTE
PCD

REVENUE NO.
775932

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR
OWNER NAME
MONTGOMERY CITY LANDFILL

TELEPHONE (OPTIONAL)
314-564-3160

DNR VARIANCE NUMBER _______________
Applicable only if variance was obtained from DNR

OWNER ADDRESS
723 NORTH STURGEON WELL #P-1

CITY
MONTGOMERY CITY

STATE
MO

ZIP
63361

SITE NAME
MONTGOMERY CITY LDFL P-1,

CONTACT NAME

SITE ADDRESS (IF DIFFERENT THAN ABOVE)
723 N STURGEION,MONTGOMERY CIT

CITY STATE
MO

ZIP

PROPOSED USE OF WELL
X MONITORING GAS MONITORING EXTRACTION RETURN OR INJECTION WATER LEVEL MEASUREMENT (only)

(UIC PERMIT MAY BE NEEDED)
.

TYPE OF SURFACE COMPLETION X ABOVE GROUND FLUSH CASE LENGTH 12.0 IN. CASE HOLE DEPTH _0.0 IN.
.

PROTECTIVE CASE MATERIAL STEEL ALUMINUM PLASTIC OTHER CASE DIAMETER _4.0 IN. CASE HOLE DIAMETER _0.0 IN.
.

CONSTRUCTION
RISER PIPE DIAMETER _______2.0 IN. RISER PIPE LENGTH ______33.0 FT. RISER HOLE DIAMETER ______8.25 IN.

.

RISER PIPE MATERIAL X PLASTIC RISER PIPE WEIGHT SCH40 DRILLING METHOD
.

STEEL PTFE OTHER SCH80 304/316 OTHER __________ AUGER PUSH OTHER
.

SCREEN DIAMETER _______0.0 IN. SCREEN LENGTH ______10.0 FT.
.

SCREEN MATERIAL PLASTIC SCREEN HOLE DIAMETER
.

STEEL PTFE OTHER IF DIFFERENT FROM RISER _0.0 IN.
.

BENTONITE SEAL LENGTH ___3.0 FT.
.

SEAL ABOVE SWL SEAL BELOW SWL
.

SEAL ABOVE SWL WAS HYDRATED
.

.

PRIMARY FILTER PACK LENGTH ______11.0 FT. PRIMARY FILTER MATERIAL SAND
.

SECONDARY FILTER PACK LENGTH _______0.0 FT. PREPACKED
.
.

ANNULAR SEAL LENGTH _______0.0 FT. ANNULAR SEAL MATERIAL BENTONITE SLURRY X NEAT CEMENT GROUT
.

ANNULAR SEAL PLACED BY TREMIE CEMENT BENTONITE GROUT NON-SLURRY BENTONITE OTHER
.

GRAVITY PRESSURE GROUT THRU TREMIE IF NON-SLURRY BENTONITE CHIPS GRANULAR PELLETS OTHER
.
.

MULTIPLE CASED OR NESTED WELLS
.

ATTACH AS-BUILT DIAGRAMS showing constructions details with type, length and diameter of material and length and diameter of bores
.

LOCATION OF WELL (OPTIONAL) LEGAL LOCATION (OPTIONAL)

LAT. ___38 * ___58' __8.6" COUNTY ELEVATION ______SE 1/4 ______SE 1/4 ______SW 1/4

LONG. ___91 * ___30' _58.6" MONTGOMERY__________
Please be aware that we do not guarantee the accuracy of the data. It is
submitted to us by a third party and has not been field verified.

_____784 FT. SEC. ______31 TWN. ______49 RNG. _______5 W

DEPTH FORMATION
FROM TO DESCRIPTION

.0 39 STY CLY
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

TOTAL DEPTH ______39.0 FEET

FIRST ENCOUNTER GROUNDWATER 0.0 FT PUMP SET DEPTH FT
STATIC WATER LEVEL (swl) 0.0 FT WELL YIELD 0.0 GPM
WELL COMPLETION DATE 04/21/1994 PUMP INSTALLATION DATE

OTHER INFORMATION OR LOCATION DATA (OPTIONAL)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
I HEREBY CERTIFY THE WELL/PUMP INFORMATION DESCRIBED HEREIN IS TRUE AND ACCURATE
PRIMARY CONTRACTOR SIGNATURE
x CHARLES ROBERTS__________

PERMIT NUMBER
001148____

DATE
__________

WELL DRILLER SIGNATURE
x CHARLES ROBERTS__________

PERMIT NUMBER
001148____

DATE
__________

PUMP INSTALLER SIGNATURE
pump info required for extraction/recovery wells
x _________________________

PERMIT NUMBER

__________

DATE

__________
APPRENTICE WELL DRILLER SIGNATURE
x _________________________

PERMIT NUMBER
__________

DATE
__________



COPY

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF
ENVIRONMENTAL QUALITY
(573) 368-2165

MONITORING WELL AND ENVIRONMENTAL
INJECTION WELL RECORD

REF NO
00115611

DATE RECEIVED
07/05/1994

CR NO
.

STATE CERT NO APPROVED DATE
A042072 09/05/1995

CHECK NO.
1336

DATE ENTERED
PHASE 1 PHASE 2 PHASE 3
12/12/1994 01/01/1000 02/17/2006

ROUTE
PCD

REVENUE NO.
775932

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR
OWNER NAME
MONTGOMERY CITY LANDFILL

TELEPHONE (OPTIONAL)
314-564-3160

DNR VARIANCE NUMBER _______________
Applicable only if variance was obtained from DNR

OWNER ADDRESS
723 NORTH STURGEON WELL #P-3

CITY
MONTGOMERY CITY

STATE
MO

ZIP
63361

SITE NAME
MONTGOMERY CITY LANDFILL,

CONTACT NAME

SITE ADDRESS (IF DIFFERENT THAN ABOVE)
723 N STURGEON,MONTGOMERY CITY

CITY STATE
MO

ZIP

PROPOSED USE OF WELL
X MONITORING GAS MONITORING EXTRACTION RETURN OR INJECTION WATER LEVEL MEASUREMENT (only)

(UIC PERMIT MAY BE NEEDED)
.

TYPE OF SURFACE COMPLETION X ABOVE GROUND FLUSH CASE LENGTH 12.0 IN. CASE HOLE DEPTH _0.0 IN.
.

PROTECTIVE CASE MATERIAL STEEL ALUMINUM PLASTIC OTHER CASE DIAMETER _4.0 IN. CASE HOLE DIAMETER _0.0 IN.
.

CONSTRUCTION
RISER PIPE DIAMETER _______2.0 IN. RISER PIPE LENGTH ______16.7 FT. RISER HOLE DIAMETER ______8.25 IN.

.

RISER PIPE MATERIAL X PLASTIC RISER PIPE WEIGHT SCH40 DRILLING METHOD
.

STEEL PTFE OTHER SCH80 304/316 OTHER __________ AUGER PUSH OTHER
.

SCREEN DIAMETER _______0.0 IN. SCREEN LENGTH ______10.0 FT.
.

SCREEN MATERIAL PLASTIC SCREEN HOLE DIAMETER
.

STEEL PTFE OTHER IF DIFFERENT FROM RISER _0.0 IN.
.

BENTONITE SEAL LENGTH ___4.0 FT.
.

SEAL ABOVE SWL SEAL BELOW SWL
.

SEAL ABOVE SWL WAS HYDRATED
.

.

PRIMARY FILTER PACK LENGTH ______13.0 FT. PRIMARY FILTER MATERIAL SAND
.

SECONDARY FILTER PACK LENGTH _______0.0 FT. PREPACKED
.
.

ANNULAR SEAL LENGTH _______0.0 FT. ANNULAR SEAL MATERIAL BENTONITE SLURRY X NEAT CEMENT GROUT
.

ANNULAR SEAL PLACED BY TREMIE CEMENT BENTONITE GROUT NON-SLURRY BENTONITE OTHER
.

GRAVITY PRESSURE GROUT THRU TREMIE IF NON-SLURRY BENTONITE CHIPS GRANULAR PELLETS OTHER
.
.

MULTIPLE CASED OR NESTED WELLS
.

ATTACH AS-BUILT DIAGRAMS showing constructions details with type, length and diameter of material and length and diameter of bores
.

LOCATION OF WELL (OPTIONAL) LEGAL LOCATION (OPTIONAL)

LAT. ___38 * ___58' __8.6" COUNTY ELEVATION ______SE 1/4 ______SE 1/4 ______SW 1/4

LONG. ___91 * ___30' _58.6" MONTGOMERY__________
Please be aware that we do not guarantee the accuracy of the data. It is
submitted to us by a third party and has not been field verified.

_____777 FT. SEC. ______31 TWN. ______49 RNG. _______5 W

DEPTH FORMATION
FROM TO DESCRIPTION

.0 1 BRN STY CLY

.1 21 YLN BRN CLY
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

TOTAL DEPTH ______21.0 FEET

FIRST ENCOUNTER GROUNDWATER 0.0 FT PUMP SET DEPTH FT
STATIC WATER LEVEL (swl) 0.0 FT WELL YIELD 0.0 GPM
WELL COMPLETION DATE 04/21/1994 PUMP INSTALLATION DATE

OTHER INFORMATION OR LOCATION DATA (OPTIONAL)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
I HEREBY CERTIFY THE WELL/PUMP INFORMATION DESCRIBED HEREIN IS TRUE AND ACCURATE
PRIMARY CONTRACTOR SIGNATURE
x CHARLES ROBERTS__________

PERMIT NUMBER
001148____

DATE
__________

WELL DRILLER SIGNATURE
x CHARLES ROBERTS__________

PERMIT NUMBER
001148____

DATE
__________

PUMP INSTALLER SIGNATURE
pump info required for extraction/recovery wells
x _________________________

PERMIT NUMBER

__________

DATE

__________
APPRENTICE WELL DRILLER SIGNATURE
x _________________________

PERMIT NUMBER
__________

DATE
__________



COPY

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF
ENVIRONMENTAL QUALITY
(573) 368-2165

DOMESTIC/MULTIFAMILY WELL RECORD
AND PUMP INFORMATION DATA

REF NO
00138606

DATE RECEIVED
09/27/1995

CR NO
00178901.

STATE CERT NO APPROVED DATE
A087084 03/22/2000

CHECK NO.
3453

DATE ENTERED
PHASE 1 PHASE 2 PHASE 3
10/10/1995 01/01/1000 03/22/2000

ROUTE
WCP / WO1 / WO1

REVENUE NO.
888730

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR DNR VARIANCE NUMBER _______________

OWNER NAME
MONTGOMERY SALVAGE INC

TELEPHONE (OPTIONAL) CASING DEPTH NUMBER _______________
Applicable only if casing depth or variance were
obtained from DNR

OWNER ADDRESS
HWY 161 SOUTH

CITY
MONTGOMERY CITY

STATE
MO

ZIP
63361

ADDRESS OF WELL (IF DIFFERENT THAN ABOVE) CITY STATE
MO

ZIP

PROPOSED USE OF WELL SEE BACK OF FORM FOR WELL CLASSIFICATIONS

X WATER SUPPLY TO A PRIVATE RESIDENCE OR UP TO 3 PRIVATE RESIDENCES (DOMESTIC WELL)
WATER SUPPLY TO 4 PRIVATE RESIDENCES OR UP TO 14 PRIVATE RESIDENCES AT A NON-COMMERICIAL FACILITY (MULTIFAMILY WELL)
WATER SUPPLY TO A CHURCH WITH A CONGREGATION LESS THAN 25 PEOPLE (DOMESTIC WELL-CHURCH)

WATER USE INFORMATION VERIFIED BY OWNER SIGNATURE X___________________________________________________
ALL WELLS MUST PRODUCE LESS THAN 70 GPM TO THE SURFACE, SERVE LESS THAN (SIGNATURE REQUIRED)
25 PEOPLE AND HAVE LESS THAN 15 CONNECTIONS-otherwise use high yield/public well record DATE: _________________________________

CASING DETAILS
CASING LENGTH O.D. OF CASING DIAMETER OF DRILL HOLE CASING MATERIAL
254__ FT. 6.25_ IN. 8.75_IN. X STEEL PLASTIC CONCRETE

.

POSITION OF GROUT SEAL X BOTTOM FULL LENGTH TOP
.

CASING GROUT MATERIAL
CEMENT BENTONITE METHOD OF GROUT INSTALLATION PRESSURE GROUT DRILLING SUSPENDED
X TYPE 1 SLURRY GRANULAR GRAVITY X POS. DISPLACEMENT THROUGH CASING X NO

HI-EARLY CHIPS PELLETS OPEN HOLE TREMIE THROUGH TREMIE YES 0____ HRS

NO. OF SACKS USED 6.0____________ POUNDS PER SACK 94_____________

LINER DETAILS
LENGTH O.D. OF LINER LINER MATERIAL POSITION OF SEAL FULL LENGTH BOTTOM TOP
300__ FT. 4.0__ IN. STEEL X PLASTIC

.

LINER GROUT MATERIAL
CEMENT BENTONITE METHOD OF GROUT INSTALLATION LINER USED TO:

TYPE 1 SLURRY GRANULAR GRAVITY POS. DISPLACEMENT X HOLD BACK FORMATION
HI-EARLY CHIPS PELLETS OPEN HOLE TREMIE SEAL OUT UNDESIREABLE AQUIFER CONDITIONS

PREVENT RUST
NO. OF SACKS USED 0.0_______ POUNDS PER SACK __________ ABANDONED WELL ON SITE? YES PLUGGED? YES

.

LOCATION OF WELL DEPTH TO FIRST GROUNDWATER 0.0 FEET PUMP RATE 12.0 GPM

LAT. ___38 * ___57' _11.3" WELL YIELD 40.0 GPM PUMP SET DEPTH 400.0 FEET
LONG. ___91 * ___30' _43.4" STATIC WATER LEVEL 220.0 FEET PUMP INSTALLATION DATE
COUNTY MONTGOMERY__________
Please be aware that we do not guarantee the accuracy of
the data. It is submitted to us by a third party and has not
been field verified.

WELL COMPLETION DATE 05/08/1995 pump info required this record or on pump card

DEPTH FORMATION
FROM TO DESCRIPTION

.0 30 DRT
.30 50 CLY,SH
.50 120 BRKN LS

.120 290 LS

.290 330 SH

.330 425 LS

.425 500 LS,FLT
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

DEPTH TO BEDROCK _______0.0 FEET

TOTAL DEPTH _____500.0 FEET

(OPTIONAL) LEGAL LOCATION (OPTIONAL) AREA A1___________
ELEVATION ______SE 1/4 ______SW 1/4 ______SE 1/4
.

_____820 FT. SEC. _______6 TWN. ______48 RNG. _______5 W C DATA REQ'D
.

OTHER INFORMATION OR LOCATION DATA (OPTIONAL)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
I HEREBY CERTIFY THE WELL/PUMP INFORMATION DESCRIBED HEREIN IS TRUE AND ACCURATE
PRIMARY CONTRACTOR SIGNATURE
GREGORY BONNOT___________

PERMIT NUMBER
002022____

DATE
__________

WELL DRILLER SIGNATURE
GREGORY BONNOT___________

PERMIT NUMBER
002022____

DATE
__________

PUMP INSTALLER SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________

APPRENTICE DRILLER SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________

APPRENTICE PUMP SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________



COPY

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF
ENVIRONMENTAL QUALITY
(573) 368-2165

CLOSED LOOP HEAT PUMP
CERTIFICATION RECORD

OFFICE USE ONLY DATE RECEIVED

02/15/2002REF NO

00177747
CR NO

.
CHECK NO.

4114
STATE WELL NUMBER

.
REVENUE NO.

021502
ENTERED

Ph 1 02/15/2002 Ph 2 03/27/2002 Ph 3 04/18/2002

APPROVED BY ROUTE

PCD

INFORMATION SUPPLIED BY PRIMARY CONTRACTOR OR DRILLING CONTRACTOR
OWNER NAME
JIM BLOCK

TELEPHONE
573-564-2300

VARIANCE GRANTED BY THE
D.N.R.

X NO
.

YES, ATTACH A COPY OF
THE VARIANCE

.

.

OWNER ADDRESS
216 N DERITZ

CITY
MONTGOMERY CITY

STATE
MO

ZIP CODE
63361

ADDRESS OF WELL SITE (IF DIFFERENT THAN ABOVE)
ROSENTHAL ESTATES

CITY STATE
MO

ZIP CODE

PROPOSED USE OF WELL
.

HEAT PUMP WELL OTHER
.

HEAT PUMP TRENCH (ONLY>10FT) HEAT PUMP PIT (ONLY>10FT)
.

INFORMATION VERIFIED BY OWNER
SIGNATURE (WELL OWNER)

X
DATE

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELD FROM NEAREST TOWNS LOCATION OF WELL
OR HIGHWAYS AREA A1___________
. LAT. ___38 * ___58' _27.0" ELEV 0_____________
.
.

LONG. ___91 * ___29' _50.6"
Please be aware that we do not guarantee the
accuracy of the data. It is submitted to us by a
third party and has not been field verified.

COUNTY
MONTGOMERY

.

SMALLEST LARGEST
________ 1/4 ________ 1/4 ________ 1/4

.
SEC. ______32 TWN. ______49 RNG. _______5 W

.

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT THE WELL SITE
.

DRILLER NOTES:

.

.

.

.

INFORMATION FOR CLOSED LOOP MATERIAL INFORMATION FOR HEAT PUMP WELLS
TYPE OF HEAT TRANSFER FLUID USED
.
.METHANOL

HEAT PUMP TOTAL TON RATING
.
.4.0

DIAMETER OF PIPE
USED:
.0.75

NUMBER OF HOLES DRILLED
.
.4

DIAMETER OF DRILL HOLES
.
.0.0

DEPTH OF DRILL HOLES
.
.140.0

TOTAL AMOUNT OF PIPE USED:
.
.600.0

PIPE MATERIAL
.

POLYBUTYLENE X POLYETHYLENE COPPER

TYPE OF GROUT USED
X BENTONITE SLURRY

NON SLURRY BENTONITE
PELLETS CHIPS GRANULAR

.

.

METHOD OF
INSTALLATION

GRAVITY
.

TREMIE

ARE THE WELLS CONSTRUCTED
THE SAME?
X YES

.

NO, ATTACH DIFFERENCES
IN CONSTRUCTION

WAS THE LOOP MECHANICALLY CONNECTED?
YES NO

WAS THE LOOP MATERIAL
THERMALLY FUSED? YES NO

WAS PERMANENT CASING INSTALLED? WAS FILL MATERIAL CHLORINATED?

YES X NO YES X NO
. .

POSITION OF GROUT SEAL POUNDS PER STATIC WATER

X FULL LENGTH BAG LEVEL 0.0
. . .

LENGTH DIAMETER OF MATERIAL CASING DRIVEN?
CASING PLASTIC

.

STEEL

YES
.

NOCASING FT. IN.
. . . . .

DETAILS WEIGHT OR DIAMETER OF PACKER USED ON PVC CASING
SDR# DRILL HOLE NONE RUBBER BOOT

.

COUPLING INVERTED BELL0.0
. . . .

MATERIAL NUMBER OF SACKS
USED

CEMENT BENTONITE .

CASING TYPE 1 SLURRY GRANULAR
.

HI EARLY CHIPS PELLETS
.

LBS PER

GROUT SACK

DETAILS METHOD OF INSTALLATION DRILLING SUSPENDED

GRAVITY POSITIVE DISPLACEMENT
.

OPEN HOLE PRESSURE THROUGH TREMIE
.

TREMIE GROUT THROUGH CASING

YES NO

__________ HRS.
. . .

INFORMATION FOR HEAT PUMP TRENCH OR PIT
CONSTRUCTED DEPTH: ______________________0.0 FT.

CONSTRUCTED LENGTH: _____________________0.0 FT.

CONSTRUCTED WIDTH: ______________________0.0 FT.

PRIMARY CONTRACTOR'S NAME PERMIT NUMBER

.BRYAN SCHMIDT 001356

. .

SERIES OF 5 FT. PLUGS DEPTH .
FORMATION DESCRIPTION

TOTAL NUMBER OF BAGS USED FROM TO
. .0 1 DRT

20.0 .1 55 CLY

. .55 70 CLY/CHT,RX

. .70 140 LS

WERE BENTONITE PLUGS .
HYDRATED AFTER EMPLACEMENT? .
X YES NO

. .

DEPTH TO TOP AND BOTTOM OF .
NEAR SURFACE PLUG (MEASURED
FROM ORIGINAL GROUND

.

SURFACE) .
TOP ______________0.0 FT. .

BOTTOM __________0.0 FT. .

LIST DEPTH TO TOP OF EACH PLUG .

.

1. ____________ FT. .

2. ____________ FT. .

3. ____________ FT. TOTAL DEPTH: 140.0

4. ____________ FT. DATE HEAT PUMP INSTALLATION DATE WELL DRILLING WAS

5. ____________ FT. WAS COMPLETED COMPLETED

. .12/18/2001

I HEREBY CERTIFY THAT THE HEAT PUMP HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT OF NATURAL RESOURCES REQUIREMENTS
FOR THE CONSTRUCTION OF HEAT PUMP WELLS.

SIGNATURE (WELL DRILLER)
.DAN NORDWALD
.

PERMIT NUMBER
.001356
.

DATE
.
.

SIGNATURE (HEAT PUMP INSTALLER)
.
.

PERMIT NUMBER
.
.

DATE
.
.



COPY

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF
ENVIRONMENTAL QUALITY
(573) 368-2165

CLOSED LOOP HEAT PUMP
CERTIFICATION RECORD

OFFICE USE ONLY DATE RECEIVED

01/24/2002REF NO

00177862
CR NO

.
CHECK NO.

12556+
STATE WELL NUMBER

.
REVENUE NO.

012402
ENTERED

Ph 1 01/28/2002 Ph 2 03/27/2002 Ph 3 04/18/2002

APPROVED BY ROUTE

PCD

INFORMATION SUPPLIED BY PRIMARY CONTRACTOR OR DRILLING CONTRACTOR
OWNER NAME
DOUG KREMER

TELEPHONE VARIANCE GRANTED BY THE
D.N.R.

X NO
.

YES, ATTACH A COPY OF
THE VARIANCE

.

.

OWNER ADDRESS
RT 1 BOX 162

CITY
LOOSE CREEK

STATE
MO

ZIP CODE
65054

ADDRESS OF WELL SITE (IF DIFFERENT THAN ABOVE) CITY STATE
MO

ZIP CODE

PROPOSED USE OF WELL
.

HEAT PUMP WELL OTHER
.

HEAT PUMP TRENCH (ONLY>10FT) HEAT PUMP PIT (ONLY>10FT)
.

INFORMATION VERIFIED BY OWNER
SIGNATURE (WELL OWNER)

X
DATE

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELD FROM NEAREST TOWNS LOCATION OF WELL
OR HIGHWAYS AREA A1___________
. LAT. ___38 * ___59' __0.0" ELEV 600___________
.
.

LONG. ___91 * ___28' _55.5"
Please be aware that we do not guarantee the
accuracy of the data. It is submitted to us by a
third party and has not been field verified.

COUNTY OSAGE___

.

SMALLEST LARGEST
________ 1/4 ________ 1/4 ________ 1/4

.
SEC. ______28 TWN. ______49 RNG. _______5 W

.

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT THE WELL SITE
.

DRILLER NOTES:

.

.

.

.

INFORMATION FOR CLOSED LOOP MATERIAL INFORMATION FOR HEAT PUMP WELLS
TYPE OF HEAT TRANSFER FLUID USED
.
.METHANOL

HEAT PUMP TOTAL TON RATING
.
.4.0

DIAMETER OF PIPE
USED:
.0.75

NUMBER OF HOLES DRILLED
.
.4

DIAMETER OF DRILL HOLES
.
.0.0

DEPTH OF DRILL HOLES
.
.150.0

TOTAL AMOUNT OF PIPE USED:
.
.1280.0

PIPE MATERIAL
.

POLYBUTYLENE X POLYETHYLENE COPPER

TYPE OF GROUT USED
BENTONITE SLURRY
NON SLURRY BENTONITE
PELLETS X CHIPS GRANULAR

.

.

METHOD OF
INSTALLATION

GRAVITY
.

TREMIE

ARE THE WELLS CONSTRUCTED
THE SAME?
X YES

.

NO, ATTACH DIFFERENCES
IN CONSTRUCTION

WAS THE LOOP MECHANICALLY CONNECTED?
YES NO

WAS THE LOOP MATERIAL
THERMALLY FUSED? YES NO

WAS PERMANENT CASING INSTALLED? WAS FILL MATERIAL CHLORINATED?

YES X NO YES X NO
. .

POSITION OF GROUT SEAL POUNDS PER STATIC WATER

FULL LENGTH BAG LEVEL 0.0
. . .

LENGTH DIAMETER OF MATERIAL CASING DRIVEN?
CASING PLASTIC

.

STEEL

YES
.

NOCASING FT. IN.
. . . . .

DETAILS WEIGHT OR DIAMETER OF PACKER USED ON PVC CASING
SDR# DRILL HOLE NONE RUBBER BOOT

.

COUPLING INVERTED BELL0.0
. . . .

MATERIAL NUMBER OF SACKS
USED

CEMENT BENTONITE .

CASING TYPE 1 SLURRY GRANULAR
.

HI EARLY CHIPS PELLETS
.

LBS PER

GROUT SACK

DETAILS METHOD OF INSTALLATION DRILLING SUSPENDED

GRAVITY POSITIVE DISPLACEMENT
.

OPEN HOLE PRESSURE THROUGH TREMIE
.

TREMIE GROUT THROUGH CASING

YES NO

__________ HRS.
. . .

INFORMATION FOR HEAT PUMP TRENCH OR PIT
CONSTRUCTED DEPTH: ______________________0.0 FT.

CONSTRUCTED LENGTH: _____________________0.0 FT.

CONSTRUCTED WIDTH: ______________________0.0 FT.

PRIMARY CONTRACTOR'S NAME PERMIT NUMBER

.KENNETH BOESSEN 001548

. .

X SERIES OF 5 FT. PLUGS DEPTH .
FORMATION DESCRIPTION

TOTAL NUMBER OF BAGS USED FROM TO
. .0 15 DRT,RXS,CLY

125.0 .15 60 SFT LM

. .60 100 LM

. .100 150 FLT,LM

WERE BENTONITE PLUGS .
HYDRATED AFTER EMPLACEMENT? .
X YES NO

. .

DEPTH TO TOP AND BOTTOM OF .
NEAR SURFACE PLUG (MEASURED
FROM ORIGINAL GROUND

.

SURFACE) .
TOP ______________4.0 FT. .

BOTTOM _________14.0 FT. .

LIST DEPTH TO TOP OF EACH PLUG .

.

1. __________54 FT. .

2. __________94 FT. .

3. _________134 FT. TOTAL DEPTH: 150.0

4. ____________ FT. DATE HEAT PUMP INSTALLATION DATE WELL DRILLING WAS

5. ____________ FT. WAS COMPLETED COMPLETED

. .11/04/2001

I HEREBY CERTIFY THAT THE HEAT PUMP HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT OF NATURAL RESOURCES REQUIREMENTS
FOR THE CONSTRUCTION OF HEAT PUMP WELLS.

SIGNATURE (WELL DRILLER)
.KENNETH BOESSEN
.

PERMIT NUMBER
.001548
.

DATE
.
.

SIGNATURE (HEAT PUMP INSTALLER)
.
.

PERMIT NUMBER
.
.

DATE
.
.



COPY

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF
ENVIRONMENTAL QUALITY
(573) 368-2165

DOMESTIC/MULTIFAMILY WELL RECORD
AND PUMP INFORMATION DATA

REF NO
00227426

DATE RECEIVED
10/20/1999

CR NO
.

STATE CERT NO APPROVED DATE
A082518 01/05/2000

CHECK NO.
1020

DATE ENTERED
PHASE 1 PHASE 2 PHASE 3
11/09/1999 01/01/1000 01/05/2000

ROUTE
PCD / PLT

REVENUE NO.
102699

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR DNR VARIANCE NUMBER _______________

OWNER NAME
GARY DYKE

TELEPHONE (OPTIONAL)
636-564-3679

CASING DEPTH NUMBER _______________
Applicable only if casing depth or variance were
obtained from DNR

OWNER ADDRESS
50 OLD WILLIAMSBURG RD

CITY
MONTGOMERY CITY

STATE
MO

ZIP
63361

ADDRESS OF WELL (IF DIFFERENT THAN ABOVE) CITY STATE
MO

ZIP

PROPOSED USE OF WELL SEE BACK OF FORM FOR WELL CLASSIFICATIONS

X WATER SUPPLY TO A PRIVATE RESIDENCE OR UP TO 3 PRIVATE RESIDENCES (DOMESTIC WELL)
WATER SUPPLY TO 4 PRIVATE RESIDENCES OR UP TO 14 PRIVATE RESIDENCES AT A NON-COMMERICIAL FACILITY (MULTIFAMILY WELL)
WATER SUPPLY TO A CHURCH WITH A CONGREGATION LESS THAN 25 PEOPLE (DOMESTIC WELL-CHURCH)

WATER USE INFORMATION VERIFIED BY OWNER SIGNATURE X___________________________________________________
ALL WELLS MUST PRODUCE LESS THAN 70 GPM TO THE SURFACE, SERVE LESS THAN (SIGNATURE REQUIRED)
25 PEOPLE AND HAVE LESS THAN 15 CONNECTIONS-otherwise use high yield/public well record DATE: _________________________________

CASING DETAILS
CASING LENGTH O.D. OF CASING DIAMETER OF DRILL HOLE CASING MATERIAL
147__ FT. 6.62_ IN. 8.62_IN. X STEEL PLASTIC CONCRETE

.

POSITION OF GROUT SEAL X BOTTOM FULL LENGTH TOP
.

CASING GROUT MATERIAL
CEMENT BENTONITE METHOD OF GROUT INSTALLATION PRESSURE GROUT DRILLING SUSPENDED

TYPE 1 SLURRY X GRANULAR GRAVITY POS. DISPLACEMENT THROUGH CASING X NO
HI-EARLY CHIPS PELLETS OPEN HOLE TREMIE THROUGH TREMIE YES 0____ HRS

NO. OF SACKS USED 16.0___________ POUNDS PER SACK 50_____________

LINER DETAILS
LENGTH O.D. OF LINER LINER MATERIAL POSITION OF SEAL FULL LENGTH BOTTOM TOP
0____ FT. 0.0__ IN. STEEL PLASTIC

.

LINER GROUT MATERIAL
CEMENT BENTONITE METHOD OF GROUT INSTALLATION LINER USED TO:

TYPE 1 SLURRY GRANULAR GRAVITY POS. DISPLACEMENT HOLD BACK FORMATION
HI-EARLY CHIPS PELLETS OPEN HOLE TREMIE SEAL OUT UNDESIREABLE AQUIFER CONDITIONS

PREVENT RUST
NO. OF SACKS USED 0.0_______ POUNDS PER SACK __________ ABANDONED WELL ON SITE? YES PLUGGED? YES

.

LOCATION OF WELL DEPTH TO FIRST GROUNDWATER 0.0 FEET PUMP RATE 10.0 GPM

LAT. ___38 * ___58' _28.8" WELL YIELD 30.0 GPM PUMP SET DEPTH 300.0 FEET
LONG. ___91 * ___30' _54.0" STATIC WATER LEVEL 200.0 FEET PUMP INSTALLATION DATE
COUNTY MONTGOMERY__________
Please be aware that we do not guarantee the accuracy of
the data. It is submitted to us by a third party and has not
been field verified.

WELL COMPLETION DATE 10/04/1999 pump info required this record or on pump card

DEPTH FORMATION
FROM TO DESCRIPTION

.0 7 CLY

.7 65 SH
.65 147 LM

.147 220 LM

.220 230 RST RX

.230 370 LM

.370 430 SND

.430 455 LM
.
.
.
.
.
.
.
.
.
.
.
.
.
.

DEPTH TO BEDROCK _______0.0 FEET

TOTAL DEPTH _____455.0 FEET

(OPTIONAL) LEGAL LOCATION (OPTIONAL) AREA A1___________
ELEVATION ________ 1/4 ________ 1/4 ________ 1/4
.

_______0 FT. SEC. ______31 TWN. ______49 RNG. _______5 W C DATA REQ'D
.

OTHER INFORMATION OR LOCATION DATA (OPTIONAL)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
I HEREBY CERTIFY THE WELL/PUMP INFORMATION DESCRIBED HEREIN IS TRUE AND ACCURATE
PRIMARY CONTRACTOR SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________

WELL DRILLER SIGNATURE
GREGORY CLARK____________

PERMIT NUMBER
003307____

DATE
__________

PUMP INSTALLER SIGNATURE
DONNA BELCHER____________

PERMIT NUMBER
003390____

DATE
__________

APPRENTICE DRILLER SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________

APPRENTICE PUMP SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________



COPY

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF
ENVIRONMENTAL QUALITY
(573) 368-2165

CLOSED LOOP HEAT PUMP
CERTIFICATION RECORD

OFFICE USE ONLY DATE RECEIVED

09/27/2004REF NO

00242282
CR NO

.
CHECK NO.

7911
STATE WELL NUMBER

.
REVENUE NO.

092704
ENTERED

Ph 1 09/27/2004 Ph 2 10/01/2004 Ph 3 10/01/2004

APPROVED BY ROUTE

PCD

INFORMATION SUPPLIED BY PRIMARY CONTRACTOR OR DRILLING CONTRACTOR
OWNER NAME
JEFFREY L PORTER

TELEPHONE
573-564-2792

VARIANCE GRANTED BY THE
D.N.R.

X NO
.

YES, ATTACH A COPY OF
THE VARIANCE

.

.

OWNER ADDRESS
2 WRIGHT CT

CITY
MONTGOMERY CITY

STATE
MO

ZIP CODE
63361

ADDRESS OF WELL SITE (IF DIFFERENT THAN ABOVE) CITY STATE
MO

ZIP CODE

PROPOSED USE OF WELL
.

X HEAT PUMP WELL OTHER
.

HEAT PUMP TRENCH (ONLY>10FT) HEAT PUMP PIT (ONLY>10FT)
.

INFORMATION VERIFIED BY OWNER
SIGNATURE (WELL OWNER)

X
DATE

SKETCH THE LOCATION TO THE WELL INCLUDING MILEAGE ON ALL ROADS TRAVELD FROM NEAREST TOWNS LOCATION OF WELL
OR HIGHWAYS AREA A1___________
. LAT. ___38 * ___58' _19.9" ELEV 0_____________
.
.

LONG. ___91 * ___29' _25.8"
Please be aware that we do not guarantee the
accuracy of the data. It is submitted to us by a
third party and has not been field verified.

COUNTY MONITEAU

.

SMALLEST LARGEST
________ 1/4 ______NE 1/4 ______SE 1/4

.
SEC. ______32 TWN. ______49 RNG. _______5 W

.

DESCRIBE LOCATION OF THE WELL SO WE WOULD BE ABLE TO VISIT THE WELL SITE
.

DRILLER NOTES:

.

.

.

.

INFORMATION FOR CLOSED LOOP MATERIAL INFORMATION FOR HEAT PUMP WELLS
TYPE OF HEAT TRANSFER FLUID USED
.
.METHANOL

HEAT PUMP TOTAL TON RATING
.
.6.0

DIAMETER OF PIPE
USED:
.0.38

NUMBER OF HOLES DRILLED
.
.6

DIAMETER OF DRILL HOLES
.
.0.0

DEPTH OF DRILL HOLES
.
.145.0

TOTAL AMOUNT OF PIPE USED:
.
.1800.0

PIPE MATERIAL
.

X POLYBUTYLENE POLYETHYLENE COPPER

TYPE OF GROUT USED
X BENTONITE SLURRY

NON SLURRY BENTONITE
PELLETS CHIPS GRANULAR

.

.

METHOD OF
INSTALLATION

GRAVITY
.

TREMIE

ARE THE WELLS CONSTRUCTED
THE SAME?
X YES

.

NO, ATTACH DIFFERENCES
IN CONSTRUCTION

WAS THE LOOP MECHANICALLY CONNECTED?
YES NO

WAS THE LOOP MATERIAL
THERMALLY FUSED? YES NO

WAS PERMANENT CASING INSTALLED? WAS FILL MATERIAL CHLORINATED?

YES X NO YES X NO
. .

POSITION OF GROUT SEAL POUNDS PER STATIC WATER

X FULL LENGTH BAG LEVEL 0.0
. . .

LENGTH DIAMETER OF MATERIAL CASING DRIVEN?
CASING PLASTIC

.

STEEL

YES
.

NOCASING FT. IN.
. . . . .

DETAILS WEIGHT OR DIAMETER OF PACKER USED ON PVC CASING
SDR# DRILL HOLE NONE RUBBER BOOT

.

COUPLING INVERTED BELL0.0
. . . .

MATERIAL NUMBER OF SACKS
USED

CEMENT BENTONITE .

CASING TYPE 1 SLURRY GRANULAR
.

HI EARLY CHIPS PELLETS
.

LBS PER

GROUT SACK

DETAILS METHOD OF INSTALLATION DRILLING SUSPENDED

GRAVITY POSITIVE DISPLACEMENT
.

OPEN HOLE PRESSURE THROUGH TREMIE
.

TREMIE GROUT THROUGH CASING

YES NO

__________ HRS.
. . .

INFORMATION FOR HEAT PUMP TRENCH OR PIT
CONSTRUCTED DEPTH: ______________________0.0 FT.

CONSTRUCTED LENGTH: _____________________0.0 FT.

CONSTRUCTED WIDTH: ______________________0.0 FT.

PRIMARY CONTRACTOR'S NAME PERMIT NUMBER

.BRYAN SCHMIDT 001356

. .

SERIES OF 5 FT. PLUGS DEPTH .
FORMATION DESCRIPTION

TOTAL NUMBER OF BAGS USED FROM TO
. .0 8 BRN CLY

34.0 .8 13 GRY CLY

. .13 45 BRN YLW CLY

. .45 52 CLY CHT RX

WERE BENTONITE PLUGS .52 84 CHT RX
HYDRATED AFTER EMPLACEMENT? .84 145 BRN LS

YES X NO
. .

DEPTH TO TOP AND BOTTOM OF .
NEAR SURFACE PLUG (MEASURED
FROM ORIGINAL GROUND

.

SURFACE) .
TOP ______________0.0 FT. .

BOTTOM __________0.0 FT. .

LIST DEPTH TO TOP OF EACH PLUG .

.

1. ____________ FT. .

2. ____________ FT. .

3. ____________ FT. TOTAL DEPTH: 145.0

4. ____________ FT. DATE HEAT PUMP INSTALLATION DATE WELL DRILLING WAS

5. ____________ FT. WAS COMPLETED COMPLETED

. .08/03/2004

I HEREBY CERTIFY THAT THE HEAT PUMP HEREIN DESCRIBED WAS CONSTRUCTED IN ACCORDANCE WITH THE DEPARTMENT OF NATURAL RESOURCES REQUIREMENTS
FOR THE CONSTRUCTION OF HEAT PUMP WELLS.

SIGNATURE (WELL DRILLER)
.DAN NORDWALD
.

PERMIT NUMBER
.001356
.

DATE
.
.

SIGNATURE (HEAT PUMP INSTALLER)
.BRYAN SCHMIDT
.

PERMIT NUMBER
.001356
.

DATE
.
.



COPY

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF
ENVIRONMENTAL QUALITY
(573) 368-2165

MONITORING WELL AND ENVIRONMENTAL
INJECTION WELL RECORD

REF NO
00269675

DATE RECEIVED
09/15/2003

CR NO
.

STATE CERT NO APPROVED DATE
A115348 09/24/2003

CHECK NO.
9750

DATE ENTERED
PHASE 1 PHASE 2 PHASE 3
09/15/2003 09/23/2003 12/29/2005

ROUTE
PCD

REVENUE NO.
091503

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR
OWNER NAME
PAUL SHETZ

TELEPHONE (OPTIONAL) DNR VARIANCE NUMBER 2339___________
Applicable only if variance was obtained from DNR

OWNER ADDRESS
PO BOX 106

CITY
MONTGOMERY CITY

STATE
MO

ZIP
63361

SITE NAME
, MW2A

CONTACT NAME

SITE ADDRESS (IF DIFFERENT THAN ABOVE)
SPINSBY&WALKER ST

CITY STATE
MO

ZIP

PROPOSED USE OF WELL
X MONITORING GAS MONITORING EXTRACTION RETURN OR INJECTION WATER LEVEL MEASUREMENT (only)

(UIC PERMIT MAY BE NEEDED)
.

TYPE OF SURFACE COMPLETION ABOVE GROUND X FLUSH CASE LENGTH 12.0 IN. CASE HOLE DEPTH _1.5 IN.
.

PROTECTIVE CASE MATERIAL X STEEL ALUMINUM PLASTIC OTHER CASE DIAMETER _7.0 IN. CASE HOLE DIAMETER 18.0 IN.
.

CONSTRUCTION
RISER PIPE DIAMETER _______1.0 IN. RISER PIPE LENGTH ______10.0 FT. RISER HOLE DIAMETER ______0.27 IN.

.

RISER PIPE MATERIAL X PLASTIC RISER PIPE WEIGHT X SCH40 DRILLING METHOD
.

STEEL PTFE OTHER SCH80 304/316 OTHER __________ AUGER PUSH OTHER
.

SCREEN DIAMETER ______0.08 IN. SCREEN LENGTH _______5.0 FT.
.

SCREEN MATERIAL PLASTIC SCREEN HOLE DIAMETER
.

STEEL PTFE OTHER IF DIFFERENT FROM RISER 3.25 IN.
.

BENTONITE SEAL LENGTH ___7.0 FT.
.

SEAL ABOVE SWL X SEAL BELOW SWL
.

SEAL ABOVE SWL WAS HYDRATED X
.

.

PRIMARY FILTER PACK LENGTH _______7.0 FT. PRIMARY FILTER MATERIAL SAND
.

SECONDARY FILTER PACK LENGTH _______0.0 FT. PREPACKED
.
.

ANNULAR SEAL LENGTH _______7.0 FT. ANNULAR SEAL MATERIAL BENTONITE SLURRY NEAT CEMENT GROUT
.

ANNULAR SEAL PLACED BY TREMIE CEMENT BENTONITE GROUT X NON-SLURRY BENTONITE OTHER
.

GRAVITY PRESSURE GROUT THRU TREMIE IF NON-SLURRY BENTONITE X CHIPS GRANULAR PELLETS OTHER
.
.

MULTIPLE CASED OR NESTED WELLS
.

ATTACH AS-BUILT DIAGRAMS showing constructions details with type, length and diameter of material and length and diameter of bores
.

LOCATION OF WELL (OPTIONAL) LEGAL LOCATION (OPTIONAL)

LAT. ___38 * ___58' _24.0" COUNTY ELEVATION ______NW 1/4 ______NW 1/4 ______SW 1/4

LONG. ___91 * ___30' _19.9" MONTGOMERY__________
Please be aware that we do not guarantee the accuracy of the data. It is
submitted to us by a third party and has not been field verified.

_______0 FT. SEC. ______32 TWN. ______49 RNG. _______5 W

DEPTH FORMATION
FROM TO DESCRIPTION

.0 1 GRVL

.1 4 TOPSOIL

.4 5 CLY/SNDY GRVL/STAIN

.5 6 GRY BRN CLY/MOTTLED

.6 10 NO RECOVERY
.10 15 FIRM CLY/GRY YLN BRN MOTT
.15 15 REFUSAL
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.

TOTAL DEPTH ______15.0 FEET

FIRST ENCOUNTER GROUNDWATER 0.0 FT PUMP SET DEPTH FT
STATIC WATER LEVEL (swl) 0.0 FT WELL YIELD 0.0 GPM
WELL COMPLETION DATE 07/14/2003 PUMP INSTALLATION DATE

OTHER INFORMATION OR LOCATION DATA (OPTIONAL)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
I HEREBY CERTIFY THE WELL/PUMP INFORMATION DESCRIBED HEREIN IS TRUE AND ACCURATE
PRIMARY CONTRACTOR SIGNATURE
x STEPHEN JOHNSTON JR______

PERMIT NUMBER
001860____

DATE
__________

WELL DRILLER SIGNATURE
x AARON SENSE______________

PERMIT NUMBER
002242____

DATE
__________

PUMP INSTALLER SIGNATURE
pump info required for extraction/recovery wells
x _________________________

PERMIT NUMBER

__________

DATE

__________
APPRENTICE WELL DRILLER SIGNATURE
x _________________________

PERMIT NUMBER
__________

DATE
__________



COPY

MISSOURI DEPARTMENT OF
NATURAL RESOURCES
DIVISION OF
ENVIRONMENTAL QUALITY
(573) 368-2165

DOMESTIC/MULTIFAMILY WELL RECORD
AND PUMP INFORMATION DATA

REF NO
00278117

DATE RECEIVED
10/29/2001

CR NO
00237531.

STATE CERT NO APPROVED DATE
A102606 11/30/2001

CHECK NO.
6181

DATE ENTERED
PHASE 1 PHASE 2 PHASE 3
10/30/2001 11/02/2001 11/06/2001

ROUTE
PCD / PLT

REVENUE NO.
102901

INFORMATION SUPPLIED BY WELL OR PUMP INSTALLATION CONTRACTOR DNR VARIANCE NUMBER _______________

OWNER NAME
JACKIE HENDRICKS

TELEPHONE (OPTIONAL)
573-564-3722

CASING DEPTH NUMBER _______________
Applicable only if casing depth or variance were
obtained from DNR

OWNER ADDRESS
56 FORDSON RD

CITY
MONTGOMERY CITY

STATE
MO

ZIP
63361

ADDRESS OF WELL (IF DIFFERENT THAN ABOVE) CITY STATE
MO

ZIP

PROPOSED USE OF WELL SEE BACK OF FORM FOR WELL CLASSIFICATIONS

X WATER SUPPLY TO A PRIVATE RESIDENCE OR UP TO 3 PRIVATE RESIDENCES (DOMESTIC WELL)
WATER SUPPLY TO 4 PRIVATE RESIDENCES OR UP TO 14 PRIVATE RESIDENCES AT A NON-COMMERICIAL FACILITY (MULTIFAMILY WELL)
WATER SUPPLY TO A CHURCH WITH A CONGREGATION LESS THAN 25 PEOPLE (DOMESTIC WELL-CHURCH)

WATER USE INFORMATION VERIFIED BY OWNER SIGNATURE X___________________________________________________
ALL WELLS MUST PRODUCE LESS THAN 70 GPM TO THE SURFACE, SERVE LESS THAN (SIGNATURE REQUIRED)
25 PEOPLE AND HAVE LESS THAN 15 CONNECTIONS-otherwise use high yield/public well record DATE: _________________________________

CASING DETAILS
CASING LENGTH O.D. OF CASING DIAMETER OF DRILL HOLE CASING MATERIAL
147__ FT. 6.6__ IN. 8.62_IN. X STEEL PLASTIC CONCRETE

.

POSITION OF GROUT SEAL X BOTTOM FULL LENGTH TOP
.

CASING GROUT MATERIAL
CEMENT BENTONITE METHOD OF GROUT INSTALLATION PRESSURE GROUT DRILLING SUSPENDED

TYPE 1 X SLURRY GRANULAR GRAVITY POS. DISPLACEMENT THROUGH CASING X NO
HI-EARLY CHIPS PELLETS OPEN HOLE TREMIE THROUGH TREMIE YES 0____ HRS

NO. OF SACKS USED 5.0____________ POUNDS PER SACK 50_____________

LINER DETAILS
LENGTH O.D. OF LINER LINER MATERIAL POSITION OF SEAL FULL LENGTH BOTTOM TOP
480__ FT. 4.0__ IN. STEEL X PLASTIC

.

LINER GROUT MATERIAL
CEMENT BENTONITE METHOD OF GROUT INSTALLATION LINER USED TO:

TYPE 1 SLURRY GRANULAR GRAVITY POS. DISPLACEMENT X HOLD BACK FORMATION
HI-EARLY CHIPS PELLETS OPEN HOLE TREMIE SEAL OUT UNDESIREABLE AQUIFER CONDITIONS

PREVENT RUST
NO. OF SACKS USED 0.0_______ POUNDS PER SACK __________ ABANDONED WELL ON SITE? YES PLUGGED? YES

.

LOCATION OF WELL DEPTH TO FIRST GROUNDWATER 0.0 FEET PUMP RATE 10.0 GPM

LAT. ___38 * ___57' _33.7" WELL YIELD 75.0 GPM PUMP SET DEPTH 340.0 FEET
LONG. ___91 * ___30' _55.4" STATIC WATER LEVEL 0.0 FEET PUMP INSTALLATION DATE
COUNTY MONTGOMERY__________
Please be aware that we do not guarantee the accuracy of
the data. It is submitted to us by a third party and has not
been field verified.

WELL COMPLETION DATE 10/08/2001 pump info required this record or on pump card

DEPTH FORMATION
FROM TO DESCRIPTION

.0 50 CLY
.50 110 WTHRD LM

.110 130 WT LS

.130 215 GRY LS

.215 220 SH

.220 240 WT LS

.240 261 BRN RX

.261 335 GRY/WT LS

.335 400 SND

.400 405 SH

.405 507 GRY/WT LS

.507 0 SEE RECORD!!!!!!
.
.
.
.
.
.
.
.
.
.

DEPTH TO BEDROCK _______0.0 FEET

TOTAL DEPTH _____507.0 FEET

(OPTIONAL) LEGAL LOCATION (OPTIONAL) AREA A1___________
ELEVATION ________ 1/4 ________ 1/4 ________ 1/4
.

_______0 FT. SEC. _______6 TWN. ______48 RNG. _______5 W C DATA REQ'D
.

OTHER INFORMATION OR LOCATION DATA (OPTIONAL)
.
.
.
.
.
.
.
.
.
.
.
.
.
.
.
I HEREBY CERTIFY THE WELL/PUMP INFORMATION DESCRIBED HEREIN IS TRUE AND ACCURATE
PRIMARY CONTRACTOR SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________

WELL DRILLER SIGNATURE
DAVID GUZY_______________

PERMIT NUMBER
002994____

DATE
__________

PUMP INSTALLER SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________

APPRENTICE DRILLER SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________

APPRENTICE PUMP SIGNATURE
_________________________

PERMIT NUMBER
__________

DATE
__________
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Appendix D: 

SOP AGEM-29:  Standard Operating Procedure 
for Geoprobe Drilling of Hard Paved Surfaces,  

with Measurement of Possible Sub-Slab Vapor Concentrations 





Environmental Science Division Revised: 07/16/2009 
Applied Geosciences and Environmental Management Section Revision No.: 1 
SOP AGEM-29, Geoprobe Pavement Drilling and Sub-Slab Gas Detection Page 2 of 9 

Contents 

1.0 Scope and Application ...............................................................................................  3 

2.0 Responsibilities ..........................................................................................................  3 

3.0 Health and Safety.......................................................................................................  4 

4.0 Method Summary.......................................................................................................  5 

5.0 Procedure...................................................................................................................  5 

6.0 References.................................................................................................................  8 

7.0 Related Procedures ...................................................................................................  8 

8.0 Revision History .........................................................................................................  9 

 



Environmental Science Division Revised: 07/16/2009 
Applied Geosciences and Environmental Management Section Revision No.: 1 
SOP AGEM-29, Geoprobe Pavement Drilling and Sub-Slab Gas Detection Page 3 of 9 

1.0  Scope and Applicability 

This SOP describes a method for the penetration of hard paved surfaces (including concrete 
foundations, roadways, and walkways) to facilitate the investigation or sampling of materials 
(soils, soil gases, groundwater, etc.) underlying these surfaces. The specific drilling procedure 
outlined here is designed for use with (1) the Argonne 540B portable Geoprobe (with power 
unit), equipped with a GH40 rotary-percussion hydraulic hammer, and (2) standard Geoprobe 
drill bits and related components. The key elements of this procedure are sufficiently generic, 
however, to permit their adaptation for use with similar equipment (from Geoprobe or other 
manufacturers) designed for rotary-percussion drilling through hard surfaces.  

If the pavements being investigated are known or suspected to overlie soils or groundwater 
contaminated with carbon tetrachloride (or other volatile organic contaminants), the potential 
may exist for local accumulation of gases or vapors in the soils beneath the (relatively 
impermeable) paved surfaces. This SOP, therefore, includes a method for the detection and 
preliminary (non-compound-specific) quantitation of possible sub-pavement gases that might be 
encountered upon breaching of the surface being drilled. The detection method relies on the 
use of a portable photoionization detector (PID). 

This SOP does not present instructions for routine operation of the Geoprobe equipment or the 
PID; all equipment is to be used in accord with the operating, maintenance, and safety 
requirements specified by the manufacturers, as well as by AGEM SOP-25 and AGEM SOP-28. 

This SOP differs from AGEM SOP-34 (Sub-Slab Soil Vapor Sampling for Vapor Intrusion 
Applications) in that AGEM SOP-34 focuses on indoor work culminating in collection of soil 
vapor samples for organic analysis to evaluate the potential for intrusion of volatile soil 
contaminants into residential living spaces. 

 
2.0  Responsibilities 

The field project manager, or another designee of the AGEM program manager, is responsible 
for  

 Verifying that the personnel implementing this SOP understand the procedure and are 
capable of implementing it correctly and 

 Delineating and restricting access to the work zone (Section 3.2). 

Personnel conducting the field sampling are responsible for 

 Implementing this SOP as directed; 

 Implementing other tasks in accordance with provisions of the Master Work Plan, the 
site-specific work plan and health and safety plan, and applicable SOPs; and 
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 Recording all pertinent data in the logbook. 

 
3.0  Health and Safety 

All activities described in this SOP must be performed in accord with the health and safety 
requirements outlined in the Master Work Plan, in the site-specific work plan and health and 
safety plan, in this and other AGEM SOPs, and in the manufacturers’ operating and safety 
instructions for the specific drilling equipment and PID instrument being used.  

 
3.1  Working Alone 

The activities described in this SOP may not be performed by individuals working alone. A 
minimum field party of two equipment operators, plus one observer/safety monitor, is required 
for all pavement drilling operations conducted under this SOP. 

 
3.2  Access to the Work Zone 

Personnel in the immediate vicinity of the drilling location during the activities described in this 
SOP must be limited to the required field party. Use traffic cones, signs, caution tape, or other 
suitable methods to delineate and restrict access to the drilling site while the drilling operations 
are in progress.  

 
3.3  Personal Protective Equipment 

At a minimum, personal protective equipment for the field party members during drilling 
operations will include the following: 

 Hard hats 

 Safety glasses 

 Safety shoes 

 Heavy work gloves  

 Hearing protection (during operation of the drilling equipment) 

 
3.4  Air Monitoring for Contaminant Levels 

During operation, the ambient air to which workers are exposed must be monitored for volatile 
organic contaminants. Use the built-in capabilities of the PID instrument, according to the 
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manufacturer’s instructions, to activate an alarm automatically when the exposure limits are 
reached.  

Immediate protective action must be taken if the PID indicates a concentration above the 
Threshold Limit Value — Short Term Exposure Limit guideline of the American Conference of 
Governmental Industrial Hygienists. The protective action must continue until the contaminant 
values fall below the action level. Protective actions are to include additional compound-specific 
sampling, increased ventilation, evacuation of the area, or a combination of these.  

 
4.0  Method Summary 

This procedure describes the use of a Geoprobe-powered rotary-percussion drilling method to 
advance a roughly circular hole into and through a paved surface. Penetration of the surface is 
achieved by a combination of hammer percussion and slow rotation of the drill bit, which 
progressively chip away small fragments of the hard surface. This method permits penetration 
without (1) the generation of excessive heat or (2) a requirement for the use of water or other 
coolants that might adversely affect the physical or chemical properties of the sub-pavement 
materials targeted for investigation or sampling. 

Because of the potential for local accumulation of gases or vapors in soils beneath paved 
surfaces, this SOP includes a method using a portable PID for the detection and preliminary 
(non-compound-specific) quantitation of possible sub-pavement gases that might be 
encountered upon breaching of the surface being drilled.  

 
5.0  Procedure 

 
5.1  Supplies Needed 

The field equipment and materials needed for pavement drilling may include the following: 

 Model 540B Geoprobe with hydraulic hammer and power unit (or similar) 

 Drill steels (lengths 24 in. to 48 in., as required) 

 Anvil retainer cap assembly 

 Carbide-tipped drill bits (diameters 1.5 in. to 2.5 in., as required) 

 Traffic cones, warning signs, caution tape (or other suitable equipment to demark and 
restrict access to the drilling location) 

 Logbook and record-keeping supplies 

 Decontamination supplies 
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The field equipment and materials needed for preliminary detection and measurement of 
possible sub-slab gases may include the following: 

 Hand-held PID equipped with 11.7-eV lamp (required for detection of carbon 
tetrachloride) 

 Calibration gas, gas regulator, and related supplies 

 Teflon or Teflon-lined PID inlet probe extension tubing 

 Logbook and record-keeping supplies 

 Decontamination supplies 

 
5.2  Preparations before Drilling 

1. Record in the project logbook all project data, including the site name, date and time, 
and names of field party personnel. 

2. Determine the thickness of the pavement to be drilled at its edge, if possible, by 
probing or digging to obtain an estimate of the penetration depth required at the 
chosen drilling location within the pavement. Record this thickness in the project 
logbook. 

3. Select a boring location, preferably away from obvious fractures or as required to meet 
program needs. Record the specific drilling location in the project logbook. 

4. Assemble a clean drill steel (of sufficient length), carbide-tipped bit (of sufficient 
diameter), and anvil retainer cap per manufacturer instructions; confirm that all 
threaded connections are tight. Record in the project logbook the size and type of drill 
steel and bit used. 

5. Prepare the Geoprobe, power unit, and hydraulic hammer; test for proper operation. 

6. Position the Geoprobe mast over the intended drilling location. 

7. Position traffic cones, caution tape, etc. to identify the drilling area; restrict access to 
this area to required personnel only. 

8. Calibrate the PID instrument by using isobutylene or another recommended gas per 
the manufacturer’s instructions.  

9. Enter the appropriate correction factor(s) on the calibrated PID, for the most probable 
contaminant species expected at the site.  
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10. Attach Teflon or Teflon-lined extension tubing to the PID inlet port in sufficient length to 
permit gas sampling from a level immediately above the exposed soil surface at the 
bottom of the completed pavement boring. 

11. Check the PID response. Unstable zero readings or a response to moisture or 
movement of the instrument may indicate a need to clean the lamp. 

12. Obtain a “clean air” reading daily, before testing for possible contamination at the 
target drilling location(s). 

13. Record, in the project logbook and in the dedicated equipment logs (if available), all 
relevant drilling equipment and PID information, including calibration results and 
descriptions of required maintenance activities. 

 
5.3 Step-by-Step Drilling and Measurement of Sub-Pavement Vapor Concentrations 

1. Install the drill steel and bit assembly on the hydraulic hammer. 

2. Set the hammer/rotation selector on the drilling unit to provide the slowest 
counterclockwise rotation speed possible in the hammer mode. (Excessive rotation 
speed will lead to premature bit wear.) 

3. Lower the hammer until static weight is just barely applied to the drill steel and bit. 
Then raise the hammer approximately 1-2 in. to allow the drill steel to move freely 
within the drive unit while still maintaining contact with the pavement surface. With the 
drive controls disengaged, check for adequate travel by manually raising and lowering 
the drill steel. 

4. Activate the hydraulic hammer, with rotation. 

5. Slowly lower the hammer to obtain the optimum amount of downward force on the drill 
steel. A defined “thudding” sound and a metallic “pinging” will be noted when the 
correct amount of force is applied; under this condition, the bit is quickly striking and 
then rebounding from the pavement while the drill steel vibrates freely within the 
hammer drive. Muffled “thumping” with possible stoppage of the bit rotation or 
excessive “clanging” sounds with sporadic hammer contact indicate, respectively, that 
too much or too little static weight is being applied. 

6. Adjust the position of the hammer up or down in small increments, as necessary, to 
maintain the proper drilling force as the bit advances into the pavement. 

7. If unacceptable heating of the surface or drilling equipment is noted, temporarily 
discontinue drilling until temperatures return to appropriate levels. Retract the drill bit 
with rotation to help prevent binding of the bit in the hole. 
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8. If penetration is impeded because of the presence of rebar or other obstacles within 
the pavement, retract the drill bit with rotation. Reposition the Geoprobe approximately 
1 ft from the original drilling location, and repeat the preceding steps to initiate drilling 
at the new location. 

9. Upon penetration of the surface, retract the drill bit with rotation. Measure and record 
the actual drilled depth in the project logbook. 

10. Immediately following the withdrawal of the drilling bit from the completed pavement 
boring, insert the inlet extension tubing of the PID meter to a level just above the 
surface of the soil exposed at the bottom of the boring. 

11. Operate the PID inlet sampling pump for a sufficient period (based on the calculated 
volume of the inlet extension tubing) to completely flush the inlet tubing. 

12. Continue to operate the PID inlet pump for 1 min. Record the highest concentration 
value observed in the project logbook. 

 
5.4  Decontamination  

1. Decontaminate or remove and replace the PID inlet extension tubing if the instrument 
is to be used for readings at additional locations. 

2. Disassemble the drill steel and bit assembly, and decontaminate as necessary if the 
equipment is to be used for the drilling of additional locations. 

3. Install the drill steel and bit assembly on the hydraulic hammer before repeating the 
steps in Section 5.3 at additional locations. 

 
6.0  References 

Not applicable. 

 
7.0  Related Procedures 

 SOP AGEM-02, Sample and Document Management 

 SOP AGEM-09, Soil Sampling 

 SOP AGEM-10, Groundwater Sampling 

 SOP AGEM-16, Equipment Decontamination 

 SOP AGEM-17, Handling, Packing, and Shipment of Samples in the Field 
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 SOP AGEM-18, Handling and Disposal of Investigation-Derived Waste 

 SOP AGEM-25, Geoprobe Operations 

 SOP AGEM-28, Field Measurements and Photoionization Detector Operation 

 SOP AGEM-34, Sub-Slab Soil Vapor Sampling for Vapor Intrusion Applications 

 
8.0  Revision History 

Rev.  
No. Date Section Changes 

Previous  
Rev. Date 

0 09/06/2007 All New SOP None 

1 07/16/2009 All Formatted according to EVS SOP 5.0.1 09/06/2007 
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TABLE S.1  Montgomery City property documentation. 

     
    No. of 
 Date Item Description Pages 
     

     
Montgomery County Fair Society Property   
     
1 9/19/1906 Articles of incorporation The Montgomery County Fair Association was incorporated in 1906, with 8 original shareholders, 

for a period of 50 yr. 
3 

2 6/25/1948 Application for pro forma decree 
of incorporation 

Circuit Court decree of amendment to the articles of incorporation to establish the Montgomery 
County Fair Society as a perpetual association. 

3 

3 3/19/1949 Warranty deed, with statutory 
acknowledgements 

Transfer of 40 acres from Daniel H. and Golda Ann Davis to the Montgomery County Fair Society — 
described as 20 acres in the northern half of the SW qtr of the SE qtr and 20 acres in the 
southern half of the NW qtr of the SE qtr, all in Section 32, Township 49 North, Range 3 West — 
for $1. 

1 

4 3/29/1974 Quit claim deed Transfer of 0.22 acres from McGraw-Edison Company to the Montgomery County Fair Society, 
described as part of the SW qtr of the SE qtr of Section 32, Township 49 North, Range 3 West, 
for $1. Property dimensions provided in detail. 

2 

5 12/23/1981 Quit claim deed Transfer of 0.63 acres from Montgomery City Chamber of Commerce to the Montgomery County 
Fair Society, described as part of the southern half of the SW qtr of the SE qtr of Section 32, 
Township 49 North, Range 3 West, for $10. Property dimensions provided in detail. 

1 

6 6/17/1985 Application for decree amending 
charter 

Circuit Court decree of amendment to articles of incorporation, establishing the Fair Society as a 
charitable corporation. 

4 

7 5/31/1989 Deed of trust Mortgage filed in Book 312, page 636, for 37.34-acre fairgrounds property. 2 
8 9/17/1992 General warranty deed Transfer of fractional Lot 13 fronting Wentz Street from George and Patricia Barley to the 

Montgomery County Fair Society for $1. Property dimensions described in detail. 
1 

9 9/17/1996 Future advance deed of trust Mortgage filed in Book 374, page 295, for 37.34-acre fairgrounds property. 7 
10 1/28/2000 Full deed of release The Montgomery County Fair Society (borrower) is released from its mortgage to the Bank of 

Montgomery County (lender), dated 9/17/1996 (above), as recorded in Book 374 on page 295. 
Real estate held under the mortgage was the 37.34-acre tract located in the southern half of 
Section 32, Township 49 North, Range 5 West. 

2 

11 12/15/2001 Deed of trust Mortgage filed in Book 453, page 502, for 37.34-acre fairgrounds property. 8 
12 2/11/2002 Full release of deed of trust Release of mortgage filed in Book 349, page 48. 3 
13 7/3/2003 Real estate deed of trust Mortgage filed in Book 494, page 30, for 37.34-acre fairgrounds property. 9 
14 11/26/2004 Real estate deed of trust Mortgage filed in Book 530, page 343, for 37.34-acre fairgrounds property. 9 
15 12/8/2004 Full deed of release Release of mortgage dated 12/15/2001 (above), filed in Book 453, page 502. 3 
16 3/30/2005 Deed of release Release of mortgage dated 7/3/2003 (above) filed in Book 494, page 30. 2 
17 1/18/2006 Quit claim deed Transfer of fractional Lot 14 and fractional Lot 13 from the City of Montgomery to the Montgomery 

County Fair Society for $10. 
2 



 
 

M
ontgom

ery C
ity W

ork P
lan 

S-3 
V

ersion 00 , 08/28/09 
 

TABLE S.1  (Cont.) 

     
    No. of 
 Date Item Description Pages 
     
     
Montgomery County Fair Society Property (cont.)  
     
18 9/1/2006 Real estate deed of trust Mortgage filed in Book 574, page 619, for 37.34-acre fairgrounds property. 9 
19 8/30/2007 General warranty deed Transfer of 0.99-acre parcel and 0.05-acre parcel from BKK Investments to the Montgomery 

County Fair Society for $1. 
4 

20 9/6/2007 Quit claim deed Transfer of 1.02-acre parcel and 0.05-acre parcel from Montgomery County to the Montgomery 
County Fair Society for $10. 

2 

21 5/6/2008 Real estate deed of trust Mortgage filed in Book 609, page 474, for 37.34-acre fairgrounds property. 10 
22 5/13/2008 Full deed of release 

(corporation) 
Release of mortgage dated 11/26/2004 (above), filed in Book 530, page 343. 2 

23 5/13/2008 Full deed of release 
(corporation) 

Release of mortgage dated 9/1/2006 (above), filed in Book 574, page 619. 2 

     
CCC/USDA Grain Storage Facility (within the Fairgrounds Property) 
     
24 9/1/1949 CCC/USDA lease The USDA/Montgomery County Agricultural Conservation Association, predecessor to the CCC, 

leased approximately 61,750 ft2 of land from the Montgomery County Fair Society for 5 yr from 
9/1/1949 to 10/1/1954. The property is described as the fractional portion of the NE half of the 
SE qtr of Section 32, Township 49 North, Range 5 West. (Note an apparent discrepancy in the 
description Plat Maps and aerial photos indicate that the former bin site straddled the boundary 
between the northern half of the SW qtr and the southern half of the NW qtr of the SE qtr of 
Section 32.) By agreement, the lease could be extended for two additional 5-yr terms. 

2 

25 3/1/1950 CCC/USDA lease expansion The Montgomery County Agricultural Conservation Association expanded its leased property, 
leasing an additional 13,750 ft2 from the Montgomery County Fair Society for 4 yr, from 
3/1/1950 to 10/1/1954 (same ending date as the initial lease). The leased property was 
expanded by a parcel 110 ft x 135 ft at the southwest corner of the original property. By 
agreement, the lease could be extended for two additional 5-yr terms. 

2 

26 4/14/1963 Aerial photo Photo ID TL-1CC-182L shows the maximum extent of the former CCC/USDA grain storage facility, 
with 3 rectangular grain storage buildings and 33 circular bins arranged in a double row 
extending northward from the rectangular buildings. 

1 

27 5/25/1964 CCC/USDA lease extension The CCC/USDA extended its lease of 1.7 acres (61,750 ft2 plus 13,750 ft2) from the Montgomery 
County Fair Society for the 5-yr period from 10/1/1964 to 9/30/1969. Filed for the record on 
6/8/1964. 

2 
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TABLE S.1  (Cont.) 

     
    No. of 
 Date Item Description Pages 
     
     
CCC/USDA Grain Storage Facility (within the Fairgrounds Property) (cont.) 
     
28 10/1/1966 CCC/USDA lease termination Lease of 1.7 acres from the Montgomery County Fair Society was terminated by agreement dated 

8/1/1967 between the Montgomery County Fair Society and the CCC/USDA . By agreement, 
further restoration of the property (i.e., removal of Quonset huts) was unnecessary. 

2 

29 9/26/1969 Aerial photo Photo ID TL-4KK-54L shows only 3 rectangular storage buildings remaining at the site. Subtle 
shadows indicate a rounded roof profile for the rectangular buildings, characteristic of Quonset 
huts. Traces of disturbed ground and possibly one or more bin foundations remain where the 
circular bins were once located. One of the city's 3 water towers has been constructed directly 
west of the Quonset huts. 

1 

30 1980 Aerial photo Pronounced shadows confirm the rounded roof profile of the rectangular structures characteristic 
of Quonset huts. 

1 

31 4/13/1995 Aerial photo Photo ID NAPP-8501 (number hard to read). By 1995, the Quonset buildings had been removed, 
and a grass parking area with partially graveled roads had been established north of the former 
Quonset building foundations. The western portion of the parking area overlay the northern portion 
of the former circular bin array. 

1 

     
CCC/USDA Grain Storage Facility #2 (Northwestern Portion of Montgomery City) 
     
32 6/28/1954 CCC/USDA lease (second 

site) 
The USDA Agricultural Stabilization and Conservation Service (ASCS), predecessor to the CCC, 

leased 2.3 acres of land from Frank and Estelle Schwaebe for 5 yr, from 6/28/1954 to 
6/27/1959. The property is described as part of the SE qtr of the SE qtr, Section 30, Township 
49 North, Range 5 West. 

2 

33 11/4/1968 CCC/USDA lease extension 
(second site) 

The USDA ASCS continued its lease of 2.3 acres of land from Frank and Estelle Schwaebe for the 
5-yr period from 6/28/1969 to 6/27/1974. No lease documentation was found for the 1959-1969 
period following the initial 1954-1959 lease. 

2 

34 7/30/1974 CCC/USDA lease termination 
(second site) 

Lease of 2.3 acres from Frank &and Estelle Schwaebe by the CCC/USDA was terminated. 2 

35 9/5/2007 Aerial photo Photo ID ortho_1-1_1n_s_mo139_2007_1. Recent configuration of former CCC/USDA property 
and surroundings. 

1 
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