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The 1996 Big Rock Point Annual Radiological Environmental Operating
Report provides a summary and data interpretation of the Big Rock Point
Radiological Environmental Monitoring Program as conducted during the
1996 reporting period. Reporting requirements are detailed in Technical
Specifications 6.9.2.1, 13.2 and Tables 13.3-1 through 13.3-3.

There are no remaining 1996 laboratory sample analyses pending
completion for inclusion into this report. Detailed sample station
identification and location information can be found in Attachment 2 of
Health Physics Procedure HP 10.9 (Enclosure D). The results of all
environmental samples collected were evaluated as follows:

A. Air iodine and particulate, TLDs (monthly and quarterly), and milk data
were statistically evaluated at the 95% confidence level by the
methodology detailed in Health Physics Procedure HP 10.2. Tne data
was compared against two criteria: the first criterion is the gtatistical
difference which indicates whether the sample results from near sites
are greater than those from control sites, and whether or not the
difference is significant. The second criterion is the gvaluation level
(twice the statistical difference) which is the minimum population mean
difference for which the sample mean difference will exceed the
statistical difference with 95% confidence. If the evaluation level is
exceeded, then correlation of the results with effluent releases is done.

B. Well water, lake water intake/discharge, sediment, fish and other
aquatic biota samples were evaluated using data means comparisons
against an appropriate control location (it available) and BRP Tecnnical
Specification limits.

i, Discussion and Interpretation of Resuits
A. Air Samples

Comparison of the airborne particulate sample data between near-site
and control locations resulted in no data exceeding the statistical
difference level and no data exceeding the statistical evaluation level. In
many instances, control location sample values were greater. There
was no lodine-131 activity reported above minimum detectable levels.




A total of 318 air samples were collected during 1996. Three sample
results were not included in the statistical evaluation due to low sample
volumes. Refer to Enclosure A for all sample collection anomaly
evaluations. The deleted samples constitute less than 1% of the total
sampies. Tachnical Specification sensitivities were met on all samples other
than those already noted.

Comparison of the airborne particulate sample data between near-site
and control locations did not exceed the statistical difference. The
means of gross beta results for indicator an1 control locations were
0.016 pCi/m* and 0.017 pCi/m? respectively. No sample analysis
identified I-131 activity above minimum detectab'e levels.

The air iodine/particulate samples are collected or a weekly basis from
six air sampling locations. A seventh station, located on the Big Rock
Point Plant site, is used for plant trending purposes only and is not part
of the Radiological Environmental Monitoring Program. Air is metered
through the samplinrg units at a continuous one cubic foot per minute
flow rate through a Gelman 47mm air filter (air particulate) and a Scott
air iodine cartridge. Both filters are in-line with each other and housed
within the sarne filter holder.

The 1996 air sample results are consistent with actual effluent releases
and site-specific meteorology.

B. TLDs - Gamma Dose

There were a tota! of 143 monthly, 48 quarterly and 12 annual TLDs
collzcted for the Radiologica Environmental Monitering Program during
1996. tixty additional on-site TLDs are used for individual reference
and are nut evaluated as part of the Radiological Environmental
Monitoring Program. One monthly TLD was missing from the total
(stolen), refer to Enclosure A for all sample anomalies.

The Big Rock Point gamma assessment program consists of eighteen
TLD locations: five on-site TLDs (locations 1-ST, 14-G, 16-H, 17K, 18-
L), six inner ring TLDs at the site boundary (locations 9-A, 10-B, 11-C,
12-D, 13-F, 16-J), three outer ring TLDs, 3 to 4.5 miles out, (locations
2-NM, 3-CH, 4-SL), three control TLDs, 10.5 to 50 miles out, (locations
5-PT, 6-BC, 7-TR), and 1 TLD control placed in a lead storage cave used
for in-transit dcse measurement. For 1996 the average monthly gamma
readings were: 3.0 mR for the inner ring (site boundary) TLDs; 3.0 mR
for the outer ring (3 to 4.5 miles out) TLDs; and 3.1mR for the control
TLD locations. The average quarterly gamma readings were: 10.1 mR
for the inner ring (site boundary) TLDs; 10.6 mR for the outer ring (3 to
4.5 miles out) TLDs; and 10.9 mR for the control TLD locations. The
average of the annual gamma readings were: 42.1 mR for the inner ring;
43.3 mR for the outer ring TLD; and 44.7 mR for the control TLD
locations. These results are consistent with historical data. The five



on-site TLD locations serve as individual references only and are not
included in this evaluation.

The monthly and quarterly statistical TLD data evaluations were
accomplished by comparing the inner ring TLDs and the outer ring TLDs
against the control TLD locations. The annual TLD data evaluation was
done by a direct comparison of data points only.

in comparing the inner ring TLDs to the control TLDs, station 12-E (0.9
mi SSE site boundary) had the greatest monthly mean, quarterly mean,
and annual mean. In comparing the outer ring TLDs to the control TLDs,
station 4-SL (Susan Lake, 3.5 mi SE) had the greatest monthly, mean,
quarterly mean, and annual mean.

Background and in-transit gamma exposure levels were accounted for
and subtracted from the TLD data prior to statistical evaluation. No
statistical or evaluating levels were exceeded, and in many instances,
control location TLD data was greater than indicator TLD data. BRP
Technical specification sensitivities were met.

Environmenial gamma doses are measured monthly, quarterly and
annually by placement of three TLD badges per designated location.
Each Teledyne TLD badge contains a 4-zone CaSO, phosphor wafer (the
wafer also includes an additional backup/reserve read-out zone).
Sensitivity for the multi-zone TLDs are 1.0 millirem with a linear
response of 0.1 millirem to 1200 rem,

- Milk

A total of 48 individual monthly milk samples were collected from five
different dairy farms during 1996. Dairy farms 20-JG, 21-DK and 22-
RM or 22-MH serve as indicator locations; and dairy farm 23-BB serves
as the control location. In October of 1996, the RmCraney Farm (22-
RM) sold his remaining dairy herd. Beginning in November 1996, the
Merle Hand Farm (22-MH, 2.8 mi ESE) was selected as he replacement
milk sample station. No monthly sampies were missed during this
transition period.

All analysis results listed in Table 10.2-2 were below LLD. No special or
supplemental analysis were required, nor were any Big Rock Technical
Specification limits exceeded.

Milk samples are required monthly from each designated collection
location (4 total). A two-gallon quantity of raw milk (grab sample) is
obtained per collection location in order to meet analytical requirements.
Samples are treated with a sodium bisulfite (40 grams per gallon)
preservative prior to being sent to Teledyne Brown Engineering for
analysis.




D. Lake Water

A total of 36 individual monthly lake water composite samples were
collected from 3 locations during 1996. Lake water samples from the Lake-
in (plant intake) and the Lake-out (plant discharge) are collected daily and
composited into monthly samples. Monthly lake water sample composites
from Ludington are collected as a control sample.

Evaluation of the monthly lake water analytical results was based on a data
means comparison between the samples collected from Lake-in and Lake-
out (indicator locations) and the Ludington control location (115 miles SSW
of the Plant). The lake water results were also evaluated against BRP
Technical Specification reporting limits.

Tritium and gross beta analyses are required for all lake wat :r samples.
One of the twenty-four indicator location lake water sample : had detectable
tritium levels with a result cf 236 pCi/L. One control lake water sample had
detectable tritium levels with a result of 163 pCi/L. The means for gross
beta indicator and control locations were 2.4 pCi/l. and 2.7 pCi/L,
respectively.

Sr89, Sr90, and gross alpha are required analysis for Lake-out (plant
discharge). During 1996 gross alpha was detected in one sample, Sr89 was
not detected in any sample, and Sr80 was detected in ten of twelve samples
with a mean of 0.7 pCi/L. No BRP Technical Specification reporting limits
were exceeded nor were any special/supplemental analyses required during
1996.

Ludington lake-in, BRP lake-in and BRP discharge samples are collected
daily * composite into a monthly sample. A one-gallon quantity of sample
is ser 0 Teledyne Brown Engineering for analysis. No treatment of the
water samples with a preservative is necessary.

E. Well Water

A total of 24 individual monthly well water samples were collected from the
BRP site well (indicator) and the Ludington well (control) during 1996.
Tritium and gross beta analyses are required for each monthly sample.

Evaluation of the monthly well water analytical results was based on a2 data
means comparison between the BRP site well and the Ludington well
samples. No indicator well water samples had any detectable tritium,
however, two control samples had detectable tritium, with an average of
167 pCi/L. The gross beta means for the indicator and control location
were 1.6 pCi/L and 1.3 pCi/L, respectively. No BRP Technical Specification
reporting limits were exceeded nor were any special/supplemental analyses
required during 1996.



A one-gallon grab sample is sent to Teledyne Brown Engineering for
analysis. No treatment of the water samples with a preservative is
necessary.

' Drinking W

A total of 24 monthly samples were collected from the Charlevoix Municipal
Water System (indicator) and the Ludington lake intake (control) during
1996. Tritium and gross beta analyses are required for each monthly
sample.

Evaluation of the monthly drinking water analytical results was based on a
data means comparison between the Charlevoix Municipal Water System
and the Ludington lake samples. Two indicator location tritium results and
one control sample tritium result were detectable. The gross beta means
for the indicator and control location were 1.7 pCi/l. and 2.7 pCi/L,
respectively.

No BRP Technical Specification reporting limits were exceeded nor were
any special/supplemental analyses required during 1996.

The drinking water samples are collected daily for composite into a monthly
sample at Charlevoix and monthly grab samples are obtained from the
Ludington well. A one-galion quantity of sample is sent to Teledyne Brown
Engineering for analysis. No treatment of the water samples with a
preservative is necessary.

. Crops

The collection of food crops/vegetation samples is not required by the BRP
Radiological Environmental Monitoring Program Technical Specifications.
There are no regular select locations where food crop samples are
collected, however, several crop samples are usually obtained when in
season if available. Cabbage leaves, tomato leaves, and beans leaves
were collected September 06, 1996 from Kuebler Farms (2.5 mi E).

Evaluation of the crop sample analytical results was direct. All data was
combined and reported. No control location was used.

Only gross beta analyses resulted in any detectable activity. All other
results were not detectable. The mean gross beta activity was 4.7 pCi/g in
1996, which is comparable to 5.5 pCi/g in 1985 and 6.1 pCi/g in 1994. No
BRP Technical Specification reporting limits were exceeded nor were any
special/supplemental analyses required during 1996,
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Food crop samples are obtained seasonally, usually from the E, SE, ESE or
SSE meteorological sectors and when specifically requested. When
collected, approximately 1 Kg of sample is placed in a sealable plastic bag
for shipment to Teledyne Brown Engineering. No special treatment of the
food crop samples with a preservative is necessary.

. Sediment

A total of 13 individual sediment samples were collected from six locations
during 1896. Two sediment samples were obtained each from near the
BRP discharge channel (1-ST); from Nine Mile Point (2-NM, 3 mi ENE); from
the Ludington control station (26-LP, 115 mi SSW); from 1/4 mi south of
discharge (24-STS); and from Mt. McSauba (19-MS, 3 mi W); three
sediment samples were collected from 1/4 mi north of discharge (25-STN).

Evaluation of the sediment a.iaiytical results was based on data means
compariso.s between the BRP samples and the Ludington control samples
and the BRP Technical Specification reporting limits. Gross beta, Mn-54,
Co-60, and Cs-137 analyses resulted in trace amounts of activity present.
Gross beta was detected in all indicator and control sampies. Gross beta
means for indicators and control stations were 3.3 pCi/g and 8.5 pCilg,
respectively. The Cs-137 was the only gamme emitter detected in control
samples (in one of the two samples). Cs-137 mean for indicator and control
locations locations was 0.22 pCi/g and 0.026 pCi‘q respectively. The Mn-54
mean for the indicator locations was 0.28 pCi/g. The Co-60 mean for the
indicator locations was 0.51 pCi/lg. These results were consistent with
results from 1994 and 1995.

The sediment results from station 25-STN on 10/7/96 showed Co-60 activity
at 2.123 pCi/g, which is above the 1.0 pCi/g Action Level. Elevated Mn-54
and Cs-137 activity was also noted in this sample, however, that activity did
not exceed the action level. None of the ~*her Big Rock sediment samples
collected on this date showed elevated activities. A subsequant sample
obtained at this station on 12/18/96 indicated Co-60, Mn-54, and Cs-137 at
normal concentrations. There are no NRC reporting levels for sediment
camples.

No other 3RP Technical Specification reporting levels or actic 1 levels were
exce >ded nor were any other special or supplemental analyses required
during 1996.

Sediment samples are collected semi-annually from designated locations. A
one liter quantity grab sample is usually obtained a few yards off-shore. No
treatment of the samples with a preservative is necessary prior to shipment
to Teledyne Brown Engineering.




Fish

A total of fourteen individual fish samples were collected from four locations
during 1996. Ten samples were obtained from BRP site area: 1-ST
discharge, 24-STS 1/4 mile south boundary, and 25-STN 1/4 mile north
boundary; and four samples from the Ludington control station (26-LP).

Evaluation of the fish analytical results was based on data means
comparisons between the BRP indicator samples and the Ludington control
samples and the BRP Technical Specification reporting limits. Only gross
beta and Cs-137 measurements resulted in any detectable activity. The
gross beta means for the indicator and control locations were 2.5 pCi/g and
2.4 pCi/g, respectively. The Cs-137 means for the indicator and control
locations were 0.029 pCi/g and 0.025 pCi/g, respectively. Comparison of
results between similar species at the different locations resulted in no
significant differences.

Two of the fish samples failed to meet the required LLD for Ba-La-140
analysis due to a combination of the small sample collected, and a delay in
the shipment to the Laboratory. No BRP Technical Specification reporting
levels were exceeded, nor were any special analyses required during 1996.

Fish samples are collected semi-annually. If possible, at least two different
fish species (i.e., forage, sport fish, etc.) are sampled semi-annually at
designated sample locations. When caught, a one liter quantity of fish
sample is prepared for shipment to Teledyne Brown Engineering. Each
sample is treated with 10 ml of a 10% formaldehyde solution for
preservation.

- Crayfish

A total of six crayfish samples were collected from three different locations
during 1996 - 1-ST discharge, 24-STS 1/4 mile south boundary, and 25-STN
1/4 mile north boundary. No control samples were taken. Evaluation of the
crayfish analytical results was based on a data means comparison with the
BRP Technical Specification reporting limits.

Radionuclide analyses results are listed in Table HP 10.2-2 for crayfish.
There were trace amounts of activity present in most of the samples.
Activity levels were greatest in the samples taken from the discharge area
(1-ST) for Co-60, Mn-54 and Cs-137. Activity levels were greatest in the
samples taken from the location a quarter mile North of the discharge (24-
STN) for gross beta.



One of the crayfish samples failed to meet the required LLD for Ba-La-140
analysis due to a combination of a small sample collected, and a delay in
the shipment to the Laboratory. No BRP Technical Specification reporting
levels were exceeded nor were any special or supplemental analyses
required during 1996.

Crayfish samples are collected semi-annually at designated locations,
however, lack of sample media, inclement weather or rough water
conditions can either make collecting sufficient sample quantities impossible
or wash biota populations out of the immediate sampling vicinity. One liter
quantities of crayfish are sent to Teledyne Brown Engineering for analysis.
Each sample is treated with 10 ml of a 10% formaldehyde solution for
preservation.

' Aguatic Bi

The aquatic biota category consists of algae and periphyton. A total of nine
individual samples were collected from three locations during 1996. Sample
types and locations are as follows:

Algae: Three indicator location samples were obtained, one from BRP 1-ST
discharge, and two from 24-STS 1/4 mile south boundary in 1996. No
samples were obtained (not available) from other indicator locations or from
the Ludington Control Location (26-LP).

Periphyton: Six indicator samples were obtained, two each from BRP (1-ST
discharge, 24-STS 1/4 mile south boundary and 25-STN 1/4 mile north
boundary) in 1996.

Evaluation of the biota analytical results was based on a data means
comparison with the BRP Technical Specification reporting limits.

Analyses are listed in Table HP 10.2-2 for glgae. There were detectable
amounts of activity pr...2t in ail of the samples from indicator locations.
Activity levels were greatest in the sample taken at the discharge 1-ST canal
for all detectable radionuclides.

Analyses are listed in Table HP 10.2-2 for periphyton. There were
detectable amounts of activity present in all samples. Activity levels were
greatest in the samples from the discharge canal area for all detected
radionuclides, except Cs-137, which was highest at 24-STS, 1/4 mi S.

One of the periphyton samples, and two of the algae samples failed to meet
the required LLD for Ba-La-140 analysis due to a combination of a small
sample collected, and a delay in the shipment to the Laboratory. No BRP
Technical Specification reporting levels were exceeded nor were any special
or supplemental analyses required during 1896. The algae samples taken



at the BRP discharge had Mn-54 and Co-60 activities in excess of the BRP
action level (1 pCi/g). The results (gamma emitters) of this algae sample
taken near the BRP discharge canal are lower than the results of 1995 (with
the exception of gross beta) and consistent with the results of analysis from
previous years. The gross beta results of the discharge algae sample are
higher than the previous two years, and comparable to results seen in 1993,
There was only one algae sample obtained from this station in 1996 which
contributed to the higher average. There are no NRC reporting levels for
algae or periphyton.

Aquatic biota samples (algae and periphyton) are collected semi-annually at
designated locations, however, lack of sample media, inclement weather or
rough water conditions can either make collecting sufficient sample
quantities impossible or wash biota populations out of the immediate
sampling vicinity. One liter quantities of biota are sent to Teledyne Brown
Engineering for analysis. Each sample is treated with 10 ml of a 10%
formaldehyde solution for preservation.

- Broad Leaf Vegetation

No broad leaf vegetation samples were collected from the surrounding BRP
environs during 1996. The colle..ion of broad leaf vegetation samples
serves as a backup and/or alternative sampling media in case any milk
sampling iocation(s) become(s) unavailable. There were no problems
associated with the quantity or quality of milk samples for the 1996 reporting
year.

Although not a direct reporting component in the BRP Annual Radiological
Environmental Monitoring Report, results of the gaseous and liquid monthly
radwaste effluent composite samples are evaluated against overail
environmental trending data. This evaluation is the basis for determining
isotopic dispersion and deposition patterns within the surrounding environs
of BRP. All isotopic values are compared to BRP Technical Specification
reporting levels.

Both the gaseous and liquid radwaste effluent composite samples are
collected monthly and sent to Teledyne Brown Engineering for analysis.
The liquid effluent composite sample is based on a specific volume amount
of sample collected per total batch volume released. As noted in Enclosure
A, for months in which there were no liquid batch effluent releases no
sample is sent to Teledyne Brown Engineering. The gaseous radwaste
effluent monthly composite sample results are based on analyzing four or
five weekly stack gas filters. No special sample treatment with a
preservative is required prior {o laboratory analysis.
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In reviewing the 1996 Big Rock Point radiological environmental monitoring
data and comparing it to previous operational and pre-operational data, all
trending parameters continue to indicate that the operation of Big Rock Point
has minimal environmental impact. Most radionuclide activity is at
environmental "background" levels. Evidence of an overall environmental
isotopic buiid-up (attributable to Plant effluent) remains negligible as well. In
most instances, sample analytical results were below previously established
environmental background levels. Station ST-1 is the licensed plant radioactive
discharge point and as can be expected, this station is normally the indicator
location with the highest annual mean when comparing analytical results..




Enclosures

Sample Collection Anomalies
Big Rock Point 1996 Land Use Census

Heaith Physics Procedure HP 10.9; Big Rock Point Radiological Environmental
Frogram Sample Collection and Shipment procedure (with sample locations,
maps, etc.)

Big Rock Point 1996 (annual) Radiological Environmental Monitoring program
Data as provided by Teledyne Isotopes Midwest laboratory, Northbrook, IL.

Teledyne Isotopes Midwest laboratory EPA Interlaboratory Comparison
Program Results

Data Graphs

1. Big Rock Point Air particulate (gross beta) 1996 Trending and Big Rock
Point Air Particulate (gross beta) 1991-1986 Operational Comparison
Graphs

2. Big Rock Point TLD (gamma) 1996 Trending and Big Rock Point TLD
(gamma) Monthly, Quarterly and Annual 1991-1996 Operational
Comparison Graphs

3. Big Rock Point Well Water (gross beta) 1996 Trending

4. Big Rock Point Lake Water (Charlevoix, Lake-in, and discharge - gross
beta), 1960-1962 Pre-operational 1991-1996 Operational Comparison
Graphs

5. Big Rock Point Lake Water (Ludington and Charlevoix controls vs. Lake-in
gross beta) 1996 Trending

6. Big Rock Point Fish (gross beta) 1891-1996 Trending and Big Rock Point
Fish (gross beta) 1991-1996 Operational Comparison Graphs

7. Big Rock Point Sediment (gross beta) 1991-1896 Trending and Big Rock
Point (gross beta) 1991-1996 Operational Comparison Graphs

8. Big Rock Point Aquatic Biota (crayfish, algae, periphyton - gross beta) 1991-
1996 Trending and Big Rock Point Aquatic Biota, 1960-1962 Pre-
operational/1991-1996 Operational Comparison Graphs (including
Ludington Control 1991-1896 algae only)




_Station Code

10

1"

12

13

Location

ST

NM

CH

SL

PT

BC

TR

Big Rock Point Nuclear

Nine Mile Point, 3 Miles
(48km)E

Charlevoix, M|, 4-% Miles
(7.2 km) SW

Susan Lake, 3.5 Miles
(5.6 km) SE

Petoskey, MI, 10-%2 Miles
(16.8 km) E

Boyne City, MI, 12 Miles
(19.2 km) SE

Traverse City, Mi, 50
Miles (80 km) SSW

Control (Lead Cave)
Environmental Contractor's
Residence

Meteorological Tower
Foundation

West Site Boundary on
Lake Michigan

South Site Bundary,
Shanahan s Orchard
0.8 Miles (1.3 km) SW

Southeast Boundary

0.9 Miles (1.4 km) SSE,
US-31 near the abandoned
railway spur

First CPCo Pole in Right
of Way South of US-31
Information Center Site

Station Code __ Location

14 G Information Center Site

15 H Vent Shed (South side)
Site

16 J Susan Creek near Lake
Michigan

17 K Discharge Canal
(fishherman)

18 L Access Control

19 MS Mt. McSauba, PE, 3 miles
(4.8 km)W

20 JG J Golovich - Maple Grove
Road, Charlevoix, Ml
4.5 miles (7.2 km) SE

21 DK D L Kuebler, Upper Bay
Shore Road, Charlevoix
MI 2.5 miles (4 km) E

22 RM R McCraney, Horton Bay Rd.
Petoskey, Ml 11.5 miles
(184 km) E

23 BB B Bochniak, Resort Pike
Road, Petoskey, MI
11.5 miles (18.4 km) E

24 STS  1/4 Mile (0.4 km) South
Boundary

25 STN  1/4 Mile (0.4 km) North
Boundary

26 LP Ludington Pumped Storage

115 miles SSW (185.1km)



Air

TLD

Milk

Lake
Water

Well
Water

Drinking
Water

Crops

Sediment

Fish

Continuous at
Approx 1 CFM

Cont inuous

2 Gallon
Grab

1 Gallon
Composite
1 Gallon

Grab/Composite

1 Gailon
Composite/Grab

Grab

Grab

Grab

Big Rock Point Nuclear Power Plant
Annual Radiological Environmental Operating Report
January 1 to December 31. 1996
Table HP 10.2-1 Sampling and Analysis Summary

—location

2-NM thru 7-TR

1-ST thru 7-TR
09-A thru 13-
and 16-J

20-JG. 21-DK,
22-RM, 23-BB

1-ST Intake
1-ST Discharge
26-LP Intake

1-ST Well
26-LP Well

3-CH
26-LP Intake

21-DK

1-ST. 2-NM. 19-MS,

24-STS, 25-STN. 26-LP

1-ST, 24-STS,
25-STN, 26-LP

Number of
Samples

Collected
318

143
48
12
48

36

24

24(1)

12

14

Iype of Analysis

Gross Beta, [-131

Gamma

[-131. Cs-137. Other

GGammas

Gross Beta, Tritium

Gross Beta. Tritium

Gross Beta, Tritium

Gross Beta. I1-131.
Cs-137, Other Gamma
Gross Beta, Cs-137,
Other Gamma

Gross Beta, Cs-137,
Other Gamma

Frequency of
Week 1y

Monthly
Quarterly
Annual
Monthiy

Monthly

Monthly
Monthly
As Requested

Sem1 -Annual

Seasonally



Med 0 ot

Crayfish Grab
Aquatic Grab
Biota

Other Medium Grab
Sampled

Big Rock Point Nuclear Power Plant
Annual Radiological Environmental Operating Report
January 1 to December 31. 1996
Table HP 10.2-1 Sampling and Analysis Summary

—location

1-ST, 24-57S,
25-STS

1-ST. 24-STS
25-STN

(1) Same control samples as lake water medium

Other Gamma

Number of
Samples Frequency of
6 Gross Beta, Cs-137 Seasonally
Other Gamma
9 Gross beta, Cs-137, Seasonally
Other Gamma
None Gross Beta, Cs-137, As Required



Medium
Air (pCi/m®)

TLD (mR)
Inner Ring
(site boundary)

TLD (mR)
Quter Ring

Milk (pCi/L)

Lake Water

(pCi/L)

Well Water
(pCi/L)

Big Rock Point Nuclear Power Plant
Annual Radiological Environimental Operating Report

January 1 to December 31. 1996

Table HP 10.2-3 High. Low and Mean

Reporting Results for Greatest Mean Sampiing Location

Iype of Analysis
1-131
Gross Beta

TLD (Monthly) (1)
TLD (Quarterly) (1)
TiD (Annual)

TLD (Monthly) (1)
TLD (Quarterly)(1)
TLD (Annual)

[-131
Cs-137
Other Gamma

Tritium

Gross Alpha
Gross Beta
Sr-89
Sr-90

Gross Beta
Tritium

Location

LLD

7-TR 50 mi SSW

E 0.9 mi
12-E 0.9 m
E 0.9 m

4-SL 3.5 m

1-ST Inlet.

SSE
SSE
SSE

SE

i SE
1 SE

BRP Plant Site

Discharge, BRP Plant Site
Discharge, BRP Plant Site

r\
-ST Discharge. BRP Plant Site

1-ST BRP Plant Site

26-LP 115 mi

SSW



Medium
Drinking Water
(pCi/L)

Crops
{(pCi/g Wet)(2)

Sediment
(pCi/g Dry)

Fish
(pCi/g Wet)

Crayfish
(pCi/g Wet)

Big Rock Point Nuclear Power Plant
Annual Radiological Environimental Operating Report
January 1 to December 31. 1996
Table HP 10.2-3 High, Low and Mean

Reporting Results for Greatest Mean Sampling Location

Iype of Analys's

Gross Beta
Tritium

Gross Beta
Cs-137
Other Gamma

Gross Beta
Cs-137
Mn-54
Co-60
Other Gamma

Gross Beta
Cs-137
Other Gamma

Gross Beta
Mn-54
Co-60
Cs-137
Other Gamma

Location
26-LP 115 mi SSW
3-CH 4.5 mi SW

21-DK 2.5mi E
LLD
LLD

19-MS 3 mi W

1-ST BRP Plant Site
25-STN 0.25 mi N
25-STN 0.25 mi N
LLD

24-STS 0.25m S
1-ST BRP Plant Site
LLD

24-STN 0.25 mi N
1-ST BRP Plant Site
1-ST BRP Piant Site
1-ST BRP Plant Site
LLD



Medium

Algae
(pCi/g Wet)

Periphyton
{pCi/g Wet)

Broad Leaf Veg
(pCi/g Wet)(3)

Other analyses

performed during year (specify)

Big Rock Point Nuclear Power Plant

Annual Radiological Environimental Operating Report

January 1 to December 31, 1996
Table HP 10.2-3 High, Low and Mean

Reporting Results for Greatest Mean Sampling Location

Iype of Analysis @ ______location
Gross Beta 1-ST BRP Plant Site
Mn-54 1-ST BRP Plant Site
Co-60 1-ST BRP Plant Site
Cs-137 1-ST BRP Plant Site
Other Gamma LLD

Gross Beta 1-ST BRP Plant Site
Mn-54 1-ST BRP Piant Site
Co-60 1-ST BRP Plant Site
Cs-137 24-5STS 0.25 m S
Other Gamma LLD

[-131 No Samplies Collected
Sr-89

Sr-90

Other Gamma

N/A No other analyses

performed during 1996

(1) Monthiy TLD results are normalized for 30 days net:
Quarterly TLD results are normalized for 91 days net.

(2) Samples collected in season (on request)

(3) Supplemental sample when milk is unavailable

13.66
4. 649
6.823
0.425
<0.10-
0.26

5.20
0.560
0.596
0.165
<Q.10-
0.26



Analyses Evaluated

Big Rock Point Nuclear Power Plant
Annual Radiological Envirommental Operating Report
January 1 to December 31, 1996
Table P 10.2-2 Sample Data Summary

) Same control TLDs as Inner Ring

Versus Lower Limit All All
Medium or Total Number of of Indicator Location With Greatest Control Nonrout 1ne
_Pathway Sampled =~ __Analyses Performed = _Detection(a) _ __ locations Annual Mean(d) = ____locations _  Measurements
nit of Measurement LLD Moan(b) Name Mean(b) Mean(b)
Range(b) Distance &nd Direction Range(b) Range(b)
ar (pCi/m*) i-131 3157318 0.07 07157 LLD N/A LLD 07158 LLD None
Gross Beta 315/318 0.01 1577157 0.016 7-TR 50 mi SSW 52/52 0.017 1587158 0.017 Nore
(0.208-0.031) (0.008-0.031) (0.007-0.032)
LD (mR) TLD {(Monthly) 108/108 1.0 71/71 3.0 12-E 0.9 mi SSE 12/12 3.8 36736 3.1 None
"ner Ring (f) (1.6-4.4) (3.2-4.4) (2.3-4.2)
»ite Boundary)
TLD(Quarterly) 36/36 1.0 24/24 10.1 12-E 0.9 mi SSE 4/4 11.9 12/12 10.9 None
(f) (8.3-12.8) (10.6-12.8) (9.1-12.4)
TLD (Annual) 9/9 1.0 6/6 4z 1 12-E 0.9 mi SSE 171 45 2 3/3 44 7 None
(34 2-49 2) (42 7-46 3)
1D (mR) TLD (Monthly) 72/72 i.0 36/36 3.0 4-SL 3.5 mi SE 12712 3.3 36/36(1) 3.1 None
uter Ring (f) (2.2-4.0) (2.7-4.0) (2.3-4.2)
TLD (Quarterly) 24/24 1.0 12712 10.6 4-Si 3.5 m SE R 11.6 12712¢1) 10 9 None
(f) (9.4-12.9) (10.5-12.9) (9.1-12.9)
TLD (Annual) 676 1.0 3/3 43.3 4-SL 3.5 mi SE 171 47 .3 3/3 (1) 44 7 None
(41.1-47.3) (42 7-46 3)



Analyses Evaluated

Versus

Medium or Total Number of

—Analyses Performed  _Detection(a) _ _ Llocations

it of Measurement

ik (pi/L) I-131
Cs-137
Other Gamma
ke Water (pCi/L) Tritium

Gross Alpha{e)

Gross Beta

Sr-89 (e)

Sr-90 (e)
=11 Water Gross Beta
pCi7L)

Tritium

48/48
48/48
48/48

36/36
12/12

36/36

12712
12712

24/24

24/24

Big Rock Point Nuclear Power Plant

Annual Radiological Environmental Operating Report
January 1 to December 31, 1996

Table HP 10.2-2 Sample Data Summary

Lower Limit All Al
of Indicator Location With Greatest Centrol
Annual Mean(d) Locations
LLD Mean(b) Name Mean(b) Mean(b)
Range(b) Distance and Direction Range(b) Range(b)
1.0 0/36 LLD N/A LLD 0712 LLD
18.0 0/36 LLD N/A LLD 0/12 LLD
15.0 0/36 LLD N/A LLD 0/12 LLD
500.0 1/24 236 1-ST Inlet 1712 236 1712 163
1.0 1712 0.7 1-ST Discharge 1712 0.7 N/A
49 24/24 2.4 1-ST Discharge 12712 2.8 12712 2.7
(1.5-6.1) (1.6-6.1) (1.3-7.6)
50 0/12 Lo N/A LLD N/A
1.0 10712 0.7 1-ST Discharge 8/12 0.7 N/A
(6.4-1.1) (0.4-1.1)
4.0 12712 1.6 1-ST BRP Plant 12/12 1.6 5/12 1.3
(1.2-2.2) Site (1.2-2.2) - (0.9-3.1)
500.0 0/12 LLD 26-LP 115 mi SSW 2/12 167 2/12 167
{164-169) (164-169)

Nonrout in

i 3% 113 358



Medium or

of Measurement

tking Water
L)

s
/g Wet)

ment
/q Dry)

Same control samples as lake water medium.

Anaiyses Fvaluated

versus

Total Number of

—Analvses Performed = Detection(a) __ locations

Gross Beta

Tritium

Gross Beta

Cs-137
Other Gamma

- L

Gross Beta

Cs-137
Mn-54
Co-60
Other Gamma

24/24

24724

3/3

3/3

3/3
13713

13713
13713
13/13

13/13

Big Rock Point Nuclear Power Plant
Annual Radiological Environmental Operating Report
January 1 to December 31. 1996
Table HP 10.2-2 Sample Data Summary

Lower Limit All
of Indicator Location With Greatest
Acnual Mean(d)
LLD Mean(b) Name Mean(b)
Range(b) Distance and Direction Range(b)
40 12712 1.7 26-LP 115 mi SSW 12/12 2.7
(0.8-2.1) (1.3-7.
500.0 2/12 179 3-CH45m SKW 2/12 179
(166-191) (166-191)
1.0 3/3 4.7 Z1-DK 2. 5mi E 373 4.7
(3.9-7.1) (3.0-7.1)
.08 0/3 LLD N/A LLD
0.05-0.10 0/3 LLD N/A LLD
1.0 w1711 8.3 19-MS 3 mi W 272 10.4
(56-12.1) (10.2-10.6)
0.15 11711 0.22 1-ST BRP Plant Site 2/2 0.51
(0.02-.87) (0.15-0.87)
0.13 4/11 0.28 25-STNO0.25m N 3/73 0.33
(0.02-0.93) (0.02-0.93)
0.13 6711 0.51 25-STN 0.25 mi N 3’3 0.77
(0.05-2.12) (0.05-2.12)
0.1-0.26 0/11 LLD N/A LLD

All
Control
—Llocations
Mean(b)
Range(b)
12/12¢2) 2.7
(1.3-7.6)
1712(2) 163
N/A
N/A
N/A
272 8.5
(6.8-10.3)
1/2 0. 026
0/2 LD
0/2 LLD
0/2 LLD

Nonrout ine
Measurements

19177 % §9%7 13



Medium or
ithway Sampled

t of Measurement

g Wet)

«fish
g Wet)

e (pCiry Wet)

Analyses Evaluated

Versus
Total Number of

—Anaiyses Performed
Gross Beta 14/14
Cs-137 14/14
Other Gamma 14/14
Gross Beta 6/6
Mn-54 6/6
Co-60 6/6
Cs-137 6/6
Other Gamma 6/6
Gross Beta 3/3
Mn-54 33
Co-60 3/3
Cs-137 3/3
Other Gamma 3/3

Big Rock Point Nuclear Power Plant

Annual Radiclogical Environmental Operating Report

Lower Limit
of

LDetection(a)
LLD

1.0
0.15

0.10-0.26

0.13
0.15

0.10-0.26

15
0.10-0.26

January 1 to Decembder 31. 199

Table HP 10.2-2 Sample Data Summary

ANl
Indicator
——dRAblOnsS
Mean(b)
Range{(b)
10710 2.5
(1.9-2.8)
8/10 0.029
(0.007-0.044)
0/10 LLD
6/6 1.41
{(0.38-2.08)
3/6 0.040
(0.011-0.130)
576 0.108
(0.014-0.398)
5/6 0.042
(0.011-0.144)
0/5 LLD
3/3 5.97
(2.04-13.66)
173 1.58
(0.017-4.649)
3/3 2.34
(0.036-6.823)
173 0..153
0/4 LLD

Location With Greatest

Annual Mean(d)
Name Mean(b)
Distance and Direction Range(b)
24-STS 0.25mt S 272 2.5
(2.4-2.6)
1-ST BRP Plant Site 4/5 0.032
{0.009-0.044)
N/A LLD
25-STN0.25mi N 2/2 1.87
(1.65-2.08)
1-ST BRP Plant Site 172 0.072
(0.014-0.130)
1-ST BRP Plant Site 2’2 0.234
(v 07:-0.398)
1-ST BRP Plant Site 2/2 0.0%!
(0.037-0.144)
N/A LLD
1-ST BRP Plant Site 1/1 13.66
1-ST BRP Plant Site 1/1 4.649
1-ST BRP Plant Site 1/1 6.823
1-ST BRP Plant Site 1/1 0.425%
N/A LLD

4/4

4/4

0/4

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/7A
N/A

Control

Mean(b)
Range(b)

4
1.7-2.2)
025
(0.013-0.045)
LLD

o~ N

Nonrout ine
—hocations Measurements

I iT3i1§14§8%§;%



Medium or
Lhway Samplied

f Measurement

hyton
] Wet)
Leaf Veg
] Wet) (c)

analyses

rmed during year

Nominal Lower

Mean and range based upon detectable measurements only
Supplemental sampie when milk is unavailable
for greatest mean sampling location

ee reporting results

Analyses Evaluated
Versus
_""‘ 3 l*vmm'» nt

_Analyses Performed

T

Not required for |-ST intake

Monthly TLD re

ults are normalized fi

Lower Limit

Letection(a)

Big Rock Point Nuclear Power Plant

Annuai Radiological Environmental Operating Report
January 1 to Decembe

Table HP 10.2-2 Sample

Al
Indicator

i Jcix-m'

Fraction of detectable measurements at specific locations is indicated next to the mean

r 30 days net: Quarterly TLD results are normalized for 91 days net

sta Summary

ocaton With Greatest

Annuyal Meanid)

LLD Mean(b} Mean(b)
Range(b) and Direction Range(b)
ross Beta 6/6 1.0 6/6 3.30 5.20
{1.95-6.66) (3.74-6.66)
Mn-54 6/¢ 13 6/6 0.172 0.560
(0.012-90.435) (0.125-0.435)
a-60 6/¢ ).13 575 0.40 0.59
{0.054-0.945) {0.246-0.945)
13 6/¢ 15 5/5 0.160 0.165
(0.109-0.220) {0.109-0.220)
Other Gamma b/t 26 0/5 LLD LLD
Gross Beta 0 No samples collected
1-131 06
Other Gamma 08-0.10
N/A N/A No other analyses
performed during 1993
Limit of Detection (LLD) as defined ir the Big Rock Point Technical Specifications Table 13 .3-3 and vendor analytica) capabilities

—locations

Norirout ine

Measurements

None

None

None

None

None



ENCLOSURE A
CONSUMERS ENERGY COMPANY
BIG ROCK POINT PLANT
DOCKET 50-155

ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING RCPORT
January through December 1996

SAMPLE COLLECTION ANOMALIES
Submitted April 17, 1997




Sample Type

Affected

AP - 1-131
Beta

AP - |-131
Beta

AP - 131
Beta

TLD

Fish
Crayfish

Perphyton &
Algae

Liquid

2-NM

7-TR

4-SL

9-A

1-St&
26-LP

24-STS

1-8T
24-STS

BRP

: Sollection 2 i
Date Problem
1/18/96 Low sample volume,

results not included
In statistical analysis

7/18/96 .ow sampie volume,
results not included
In statistical analysis

12/26/96  Low sample volume,
results not included
In statistical analysis

May Monthly TLD lost

June 96 LLD for Ba-La 140
not met

June 96 LLD for Ba-La 140
not met

June 96 LLD for Ba-La 140
not met

July, No sample collected

Sept

Nov

Dec

Evaluation

Sample pump moved
away from the service
outlet

Inlet hose shortened to
prevent recurrence, all
other station inlet hoses
in satisfactorly condition

Sample pump failure

TLD stolen, no data
available

Delay in shipment, and
sample size to small to
meet analysis (1)

Delay in shipment, and
sample size to small to
meet analysis (1)

Delay in shipment, and
sample size to small to
meet analysis (1)

There were no liquid
batch effluent releases
during these time
periods. Consequently
no sample is collected
and sent to Teledyne.




1

The Ba-La 140 LLD for several aquatic Biota (fish, crayfish, periphyton, and algae)
samples were not met in 1996. This LLD was not met for two reasons, one being the
small sample size sent to the Laboratory for analysis, and the other was a delay in
shipment of the samples to the Laboratory for analysis. Obviously the sample size is
dependent upon the number of a particular species collected in the nets, or the
amount of periphyton, algae, or crayfish present in the sample location, and is not
subject to any corrective actions. In some instances the sample may consist of enly a
half-liter, which is enocugh to meet all LLD's with the exception of Ba-La-140.
However, in the future all fish and Biota samples will be shipped to the Laboratory
within 7 days to ensure sample delay is not the cause for missing Ba-La-140 LLD's.



To Big Rock REMP File

From MLGrogan CONSUMERS
POWER
Date January 24, 1996 COMPANY
Subject BIG ROCK POINT NUCLEAR PLANT - Internal
MISSED SAMPLE Correspondence
cc TPNeal, Palisades MLG96*006

TFPopa, Big Rock Point
Allan Green, Teledyne
OCC: 950/24*03*10LP

A sample volume of only 100 Ft3 was collected at station 2 NM during the week
ending 1/18/96. The sample pump was found lodged against the outlet plug and
apparently the pump vibration loosened lhe plug enough to shut down the motor.

The sample pump was moved away from the service outlet and the unit was
returned to service.



To Big Rock REMP File

From MLGrogan CONSUMERS
POWER
Date June 19, 1996 COMPANY
Subject BIG ROCK POINT NUCLEAR PLANT - Internal
MISSED SAMPLE Corresponcence
cC Thad Popa MLG96*019
Tom Neal
Ahan Graun

During the May TLD collection at Big Rock Point, the morthly, quarterly and annual
TLD's were missing from Station #9 (on site - Meteorological tower). A thorough search
of the area was conducted, however, missing TLD's were not located and vandalism is
suspected. The second quarier and annual TLD's (BRSP -1 2nd quarter, and BRSP-1
annual) were replaced at this station on June 7, 1996 at 15:30.

Thad Popa will evaluate relocating the TLD holder to a less conspicuous area at or near
the meteorological tower in order to prevent recurrence.



To Big Rock REMP File

From MLGrogan CONSUMEKS
POWER
Date July 26, 1996 COMPANY
Subject BIG ROCK POINT NUCLEAR PLANT - Internal
LOW VOLUME AIR SAMPLE Correspondence
cc TPNeal, Palisades MLGI6*024

TFPopa, Big Rock Point
Allan Green, Teledyne
DCC: 950/24*03*10LP

A sample volume of only 4100 Ft® (116.1M°) was collected at station 7 TR
during the week ending July 18, 1996. Over the duration of this week's
sampling, the sample pump vibrated over and crimped the inlet hose restricting
flow. The minimum sample volume to meet 1-131 LLDs (141 M) was nct met, and
sample results will not be included in statistical analysis for the Big Rock
annual radiological environmental operating report .

The inlet hose was shortened to prevent recurrence.
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0 File

CONSUMERS
I'rom TFPopa ~<| -V POWER
COMPANY
Date Pug. 26, 1996
Subject ELEVATED TLD DOSE TO STATION internel
BRP#1 AND BRP#15 (Onsite) Correspordence
TFP 96-24
cc DCC/NA MLGrogan KEPallagi

A review of our month%{DTLD Report from Teledyne Isotopes,
indicated our onsite readings for stations BRP-#1 (Plant
Substation) and BRP-#15 (Vent Shed Area), had increased
generally by a factor of two. This increase in dose can be
accounted for by the resin work being performed on site for
this time period.

TLD station BRP-#15 is within 100 ft. of the transfer
location for our Spent Resin Tanks. The increase in general
area d~se rates for this area caused by the transfer of
resin, equipment, and the resin transfer cask itself,
correlates with the increase in TLD dose for the work period.
Station BRP-#1, located at the South BEast corner of our plant
Substation, also showed an increase for the same period.

This location received the shine from the Transfer Casks that
were moved and stored at the North side of the Radwaste
Building in preparation for shipment.

These dose rates should return to normal at the campletion of
the project in late September or early October. It should be
noted however, that Big Rock maybe unable to ship all the
spent resin currently removed. This may effect station BRP-
#1 at the Substation for a longer periocd. The long term
storage for the two to three resin casks that may not be
shipped is behind the Radwaste Building. Although this is
not in direct line with station BRP-#1, a slight increase in
background may be visible on this station TLD.



From \? MLGrogan CONSUMERS

POWER
Date November 23, 1996 COMPANY
Subject Big Rock - Internal
Radiological Environmental Monitoring Program Correspondence
Replacement Milk Sample Location
cC TPNeal, Palisades MLG96*034
TFPopa, Big Rock

Allan Green, Teledyne
19986 Big Rock Annual Radiological Environmental Operating Report

During October, RMcCraney Farm (Station 22 RM, 6.5 mi SSE) sold his remaining dairy
herd and is no longer available to Big Rock as a monthly milk sample station. A new
milk sample location has been identified. Starting in November milk samples will be
obtained from the Merle Hand Farm which is in the ESE sector approximately 2.8 miles
from the Plant.

This new sampie location will be designated Station # 22 (replacing R. McCraney) and
the new identification code (on the sample collection forms) will be MH. This sample
location will be added to Attachment 2 (Sample Locations) of Heaith Physics Procedure
10.9, "Big Rock Radiological Environmental Program Sample Collection and Sh -~ ment."
R. McCraney (RM) will be removed from this Attachment.



To Big Rock REMP File

\
From ™ MLGrogan CONSUMERS
POWER
Date December 12, 1996 COMPANY
Subject BIG ROCK POINT NUCLEAR PLANT - Internal
SEDIMENT ACTION LEVEL EXCEEDED Correspondence
cC Thad Popa MLG96*036
Tom Neal
Allan Green

The bottom sediment results for the sample collecied at 1/4 mile North station on
October 7, 1996 shows Co-60 activity at 2.123 pCi/g, which is above the 1.0 pCi/g
Action Level. Elevated Mn-54 and Cs-137 activity is also noted at this location,
however, the activity is not at or above the action level. Other sediment samples taken
on this date in this sample station vicinity do not show elevated Co-60, Mn-54 or Cs-137
activities. There is no NRC Reporting Leve! limit established for Sediments in Big Rock
Technical Specifications, and other than notifications, no other action is necessary.

| have requested, however, that Teledyne re-analyze the sediment sample collected at
Big Rock station 1/4 mile North.



ENCLOSURE B
CONSUMERS ENERGY COMPANY

BIG ROCK POINT PLANT
DOCKET 50-155

ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT
January through December 1996

BIG ROCK POINT 1996 LAND USE CENSUS
April 17, 1997
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To KEPallagi, Big Rock Point

4

From ‘sy MLGrogan, Palisades CONSUMERS
POWER
Date July 22, 1996 COMPANY
Subject BIG ROCK POINT - Internal
1996 LAND USE CENSUS Correspondence
e TPNeal, Palisades MLGS6*023

TFPopa, Big Rock Point
DCC:740/72%10%03/LP

The attached tables and map are the results of the Big Rock Point Land
Use Census conducted by MLGrogan and TRSchlueter on June 28, 1996.
Table 10.11-1 referencee the distance from Big Rock Point to the
nearest residence, garden, beef/dairy cattle and goat per
meteorological sector within a (5) five mile radius of the plant.
Table 10.11-2 identifies the locations of the nearest residence, of
all gardens (greater than 500 square feet) within a three (3) mile
radius of the plant, and all peef/dairy animals within a five (5) mile
radius of the plant. Table 10.11-3 lists the critical receptor
locations used in calculation of offsite doses by the GASPAR computer
program. The only changer from the 1995 Land Use Census are SE sector
Garden now 1.8 mi (was > 5 mi), and E sector Beef Cattle now 2.7 mi
(was 3.0 mi). There were no changes to any Critical Receptor
Location. .

This land use census is more detailed than required. Big Rock Point
Technical Specification 13.2.3 requires the identification within a
distance of (5) five miles the location in each of the (9) nine
overland meteorological sectors of the nearest milk animal, the
nearest residence and the nearest garden greater than 500 square feet
producing broad leaf vegetation. The land use census shall aleo
identify within a distance of 3 miles the locations in each of the
overland sectors of all milk animals and all gardens of greater than
500 square feet producing broad leaf vegetation.

prior to conducting the Big Rock Point 1996 Land Use Census the
Charlevoix County Agricultural Extension Office was contacted as
required by Procedure HP 10.11. Tables 10.11-1 and 10.11-3 are
required to be updated in the ODCM as Tables 1.4 and 1.4a
ronpocgively. Attached to this report are the new revisions of Tables
1.4 and 1.4a.

1f you have any questions, please contact me.

Reviewed by __?W ‘7'4’&
al, HP Environmental Supervisor Date



1996 BIG ROCK LAND USE CENSUS REPORT
TABLE 10.11-1

pistance to the nearest residence, garden, milk cow, beef cow and goat
in each sector.

SECTOR  RESIDENCE GARDEN  DAIRY COW BEEF CATTLE  GOAT
WSW 2.5 mi >5 mi >S5 mi >5 mi >5 mi
SW 1.1 mi 2.7 mi >5 mi »>5 mi >5 mi
mi >5 mi >S5 mi >S5 mi >S5 mi
mi 2.1 mi >5 mi »>5 mi >5 mi
mi 1.7 mi >5 mi % 1.7 mi >S5 mi
mi 1.8 mi 4.5 mi 1.8 mi >5 mi
mi 1.8 mi *2.8 mi 3.2 mi »5 mi
mi 2.4mi 3.5mi 2.7 mi | >5 mi

mi >5 mi »>5 mi »>5 mi »5 mi

bisected by E/ESE boundary line.




TABLE 10.11-2
verificati £ 1

Locations of nearest residence; of all gardens greater than 500 square
feet within a three mile radius of plant; and all beef/dairy cattle

within a five mile radius of plant.

mmm_wmuwm Item  Number/Comment

WSW Birchwood Ranch Shores Residence : §
Mt. McSauba Rd North Point

sw Bergeon residence Residence 1
private Rd (private Road)

dirt trail off Martin Rd "

North side of Rd,
just West of shrigley

SW Meggison Garden 1

waller Rd 13050 wWaller

SSW Edward K. Shanahan, Residence 1

pPrivate Drive Private Drive North US-31

S JmcClainathan Garden - §

See Rd 08621 See Rd

s G. Skeel Residence 3

North (dead) end North of Boyne City Rd

of See Rd

SSE SA Bascom Rezidence 1 |

Private Drive West of O0ld US-31, adj. Garden 1 |
Susan Lake

SSE 0ld vU.s. 31 Garden 1

0ld U.8. 21 Across street 10265
cld U.8. 31

SSE 10401 014 U.s. 31 Garden 1

0l1d U.s. 31 |

SSE 10627 01d U.S. 31 Garden 1 ‘

SSE 10129 014 U.S. 31 Cattle 5 -Beef ‘




xnhla_zu‘;;;z_isxunauiL

SSE Lester Ular Farms Cattle 30-Beef
Intersection of Southwest corner of
Boynce City and intersection
Quarterline Roads
SSE Jerry & Hazel Haggerty Cattle g-Beef
Intersection of Farms, Southeast COITier
Boyne City and of intersection
Quarterline Roads
SE Daniel & Rebecca Berg Resia ¢ 2-Beef
1/4 mile west of 09888 0ld U.S. 31, Garder
smith Rd.
SE Lee Sneathen, Jr. Farms Cattle 20-Beef
Intersection of West side of intersection 4-Dairy
Maple Grove and
palton Road )
SE +John & Shirley Golovich Cattle 40-Dairy
Maple Grove gEast side of Maple Grove 5-Beef
Between Road
Quarterline
& Dalton Road
intersections
ESE Ken Hickman Residence 1
Burgess Road 10371 Burgess Road,

1 mile South of Us-31
ESE 8838 Upper Bay Shore Rd Garden 1

Upper Bay Shore R4 1 mile East of Upper Bay
Shore & Burgess Road
intersection of (South
side of road)

ESE 8513 Upper Bay Shore Rd Garden 1
Upper Bay Shore Rd

ESE 09770 Burgess Rd. Garden 1
Burgess Rd

ESE Berg residenc Garden 1
0ld U.§. 31 00866 0ld U.S. 31

just North of Smith Rd

ESE 8722 Upper Bay Shore Rd Garden 1
Upper Bay Shore



gsector and Road

ESE
Burgess Rd

ESE
stolt Rd

ESE
Burnett Rd

ESE
Townline & Stolt

ESE/E

Upper Bay Shore
Road (bisected by
ESE/E sector
boundary line)

E
Upper Bay Shore
Road

E
Upper Bay Shore
Road

E
East side of
Burnett Road

3
Burgess Road

0ld U.8. 31

ENE
Us-31

Table 10.11-2 (Cont*d)

09501 Burgess Rd.
Thomae Hamlin, Northeast
corner intersection of

stolt and Murry Roads

Mike Baker, 0917 Burnett
Rd, EBast side

Rostar, Townline & Stolt
intersection, NW section

Merle Hand

Upper Bay Shore Rd 3/10 mi

West of Maple Grove Rd
(south side of road)

-

*Kuebler Farms,

Upper Bay Shore Road,
2/10 mile Bast of Burmett
(North side of Road)

Nathan Himebauch, 1/2 mi
East of Maple Grove Road,
North side of Road
Gary Ruehle, 10367
Burnett Road

Ralph J. Purvis, 1/2 mi
south of intersection of
10631 Burgress and US-31

stewart residence
8864 014 U.8. 31

10137 Maple Grove, 1/4
mi N of Upper Bay Shore,
West side of road

0g98s U.S. 31

Werner Cunningham, South
side of US-31, 2.3 miles
East of BRP Plant

Current milk sampling locations.

Item Number/Comment

Garden 1
Cattle 40-Beef
Cattle 5-Beef
Cattle 20-Beef
Cattle 76-Dairy
Cattle 130-Dairy
Garden 1
Cattle 4-Beef
Cattle 4-Beef
Residence 1
Garden 1
Cattle 2-Beef
Residence 1



sector imiles)  Lecation/Description ltem *+2X/Q(Sec/m’)
E 0.6 s*Lexalite Plastics Factory S.09E-08
Corp
E 1.4 Ralph J. Purvis, 1/2 Residence/ 5.20E-08
mi. South of in-er- Garden
section of Burgess
and US-31
E 0.57 gite Boundary N/A 4.91E-08
SSE 3.7 10129 014 U.S. 31 g Beef Cattle 3.57E-08

North side of Road,
just West of Shrigley
Road

*E/ESE 2.8 Merle Hand Dairy Cows 3.43E-08
Upper Bay Shore Road,
wast of Maple Grove

*Note: Farms bisected by E/ESE sector boundary line. E sector X/Q
is listed since it is the most conservative.

s*tiote; Not used as critical receptor location in BRP GASPAR
program, however factory is adjacent to site boundary and
staffed 24-hours per day.

sv¢Note: Based on BRP 5-year composite meteorclogical data, 1989-93.




TABLE 1.4

1996 BIG ROCK POINT LAND USE CENSUS REPORT

pDistance to the nearest residence, garden, milk cow, beef cow and goat

in each sector.

WEW 2.5 mi >5 mi >S5 mi
SW 1.1 mi 2.7 mi >5 mi
SSW 1.3 mi >S5 mi >5 mi
s 1.9 mi 2.1 mi >5 mi
SSE 1.7 mi 1.7 mi >5 mi
SE 1.8 mi 1.8 mi | 4.5 mi
ESE 1.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>