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QUAD CITIES REVISION ©

MARCH 1989
‘I’ CHAPTER 11

ENVIRONMENTAL RADIOLOGICAL MONITORING
The parameters of the environmental radiological monitoring

program to be performed in the environs around Quad-Cities
Station are presented in Table 11-1.

Figure 1.i~1 shows the 16 fixed air sempliaug sites and TLD
locations; a)«o shown nin the outer ring (approximately 5 miles
distant) TLD location®. FfFigure 11-2 shows the inncr ring TLD
locations. The TLDs are cods numbered as follows:
XYY-N
X = 1 means inner ring,
. X = 2 means outer ~ing, and

YY-N is an identification code.

Figure 11-3 shows the milk, fish, water, and sediment sample
locatiory.

The reporting levels {or radinactivaty concentrations in
environmental samples are given in Table 11-2, The practical

lower limits of detection for this pro¢:am are given in Table
11-3.
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Exposure Pathway

_and/or Sample

5.

Airborne

QUAD CITIES

Table 11-1

Environmental Radiological Monitoring Program

Sampling or Monitorinj Locations?

a. Onsite and Near Fie'gd

Q-01 Onsite No. 1 0.5 mi ¥ (0.8 km A)
Q-02 Onsit> No. 2 0.5 mi ENE (0.8 %= O)
Q-03 Onsite No. 3 0.6 mi S (1.0 ka J)
Q-04 Nitrin 1.5 mi NE (2.4 km C)

G-05 Saddle lub Dairy Farm 1.8 mi SSE
(2.9 km #)

Q-06 Hanson's Bout Landing 1.8 mi NNW
(2.9 km R

b. Far Fieigh

Q-07 Clintor 5.0 mi NE
0-08 Sikkema Farm 7.0
Q-09 Erie 13.0 mi ESE (20.

Sampiing or
1lection Fr

Custinsous sampler operation
with particulate filter
collection weekly and
radioiocdine canister
collection biweekiy®

Continuous sampler opera:ion
with particulate filter
exchange weekiy and
radioiodine canister exchange
biweekly®

H‘EVIS‘ C

FEBRUARY 1991

Type and Freguency
of Analysis

Particuiate Sampler:
Gross beta analysis

following filter
C

Radigiodine Canister:
I-131 analysis
biweekly

2ampling Train:

Test and maintenance
weekly

Particulate Sampler:

Gross beta when
amalyses are maded.®



Exposure Pathway

_and/or Sample
2. Direct Radiation

Sampling or Momitor® 3 1ocations?
Q-10 Willsdale 10.0 mi SE .

Q-11 Port Byron 8.0 mi
0-12 Bettendorf 13.0 mi 5W (20.9 km L)
Q-13 Princeton 4.8 =i S“A (7.
Q-14 Utica Ridge Roac

Q-15 DeMitt 13.0 wi t-l(
Q-16 Low Moor 6.0 mi NNW (9.

a. At Air Sampler Sitesb

Table 11-1 (Coat'd)

‘m CITISS

S(29uJ)

7 km

i N
20.9 km

7 km

Quarterly

Same location as fixed air sampling locations

in Item 1.

b. Inner Ring®

C-101-1,
Q-101-2,
Q-102-1,
Q-102-2,
Q-103-1,
Q-103-2,
Q-104-1,
Q-108-2,
Q-104-3,
Q-105-1,
Q-105-2,

D ) wv vttt O
O ®BOD PN N~

23393333883
TTERRREARTT

R e N NI
L] . » ] . . . . . . .
WW ONE O WO N S e

GECSESAERER
MMODOOOEE > >

Quarterly

Sampling or

RE‘IOC

FEBRUARY 1991

Type and Frequency
__of lysis
igiodi i

I[-131 when analyses
are made®

ling Train:

Test and maintenarce
week ly

Gamma dose gquarterly

Gamma dose quarterly



. ‘mcs ‘lsxon 0.C

FEBRUARY 1991
Table 11-1 (Cont'd)
Exposure Pathway Sampling or Type and Frequency
_and/or Sample Sampling or Monitoring Locations? Collection Freguency __of Analysis
2. Direct Radiation 0Q-106-1, 0.7 mi £SE 1.1 km F
(Cont'd> Q-106-2, 0.7 mi ESE 1.1 km F
Q-167-1, 0.7mi SE 1.1 km G
Q-107-2, 0.7mi SE 1.2 km G
Q-107-3, O.8mi SE 1.3 kmG
O-108-1, ©0.9=2i SSE 1.4 km H
Q-108-2, 0.9mi SSE 1.4 km H
Q-i09-1, 0.9m S 1.4 kmJ
G-109-2, 0.9mi © 1.4 km J
Q-111-1, 26wl SN 4.2 kmlL
Q-111-2, J.6mi SN 4.2 km L
Q-112-1, 2.4 mi WSH 3.9 km M
D-112-2, 2.4 wmi WSH 3.9 ka M
Q-113-1, 2.5mi w 4.0 km N
Q-113-2, 2.5m W 4.0 km N
Q-114-1, Z.omi WNH 4.2 km P
Q-114-2, 2. 5m NNHW 4.2 &m P
Q-115-1, 2.3ami W 3I7km0Q
Q-'15-2, 23aiNW 3.7kmQ
Q-116-1, 2.2 o MWK 3.5km R
Q-116-2, 2.2 mi NN 3.5 km R
3
¢. OQuter Ring® Quarterly Gamma dose quarterly |
G201-1, 40m N 6.4 km A
Q-201-2, 40w N 6.4 km A
Q-2G2-1, 4.4l NNE 7.1 km B
Q-202-2, 4.4mi NNE 7.1 km B
Q-203-1, S5.5mi NE B8.8kmC(
Q-203-2, 55w NE B88kmC(C

1i-4



FEBRUARY 1991

o o

Type and Frequency

__of Analysis

fr

i

Sampling or

..HD CITIES

Table 11-1 (Comt'd;

ri

e

Exposure Pathway

_and/or
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Q-204-1,
Q-204-2,
Q-205-1
Q-205-2
Q-206-1
0-206-2
Q-207-
0-207-2,
Q-208-1
Q-208-2
Q-209-1
Q-209-2
Q-210-1
Q-21C-2

.

Direct Radiation

2.

11-



QUAD CITIES
3. Materborne?

a. Public Water Q-19 East Moline Water Works, 15.0 mi SSW Weekly collection compos:ted
(25.8 km K) monthly
Q-20 Davenport Water Works, 18.0 mi SSW
(29.0 km L)

b. Cooiing Water Q-21 Intake Canal, 0.1 mi W (0.2 km N) Week ly
Q-22 Uischarge Canal, 0.1 m! SW (0.2 km L)

c. Shoreline Q-27 Albany, Upstream on Mississipp! River,  Annuaily

Sediments? 5.5m NE (B.8 km O)
(28 Cordova, Downstream on Mississipp! River,
3.3 m SSW (5.3 kat KD

4. Ingestion”
a. ung‘ Q-18 Musal Dalry, 5.5 ml SW (8.9 km L} Weekly: May to October
Q-25 Donald Waite Da'ry, 13.0 ! E Monthly: November to Apri!
(20.9 &= ©)
Q-26 B11! Stanley Dairy, 3.0 mi ENE
(4.8 km D)
b. Fisghd Q-24 Poul #14 of Miss. River Semiannually
S. Land Use Census
a. Milch Animals 1 Site boundary to 2 miles Annually during grazing .eason

11-6

REVIS .G
MAY |

Gasma isotopic
analysis monthly

Gross beta enaiysis
weekly

Gamma isotopic
analysis annually

I-131 analysis on each
sample

Gamma isotopic om
edible portions of
each sample.

Enumeration by a door-
to-door or egulvaient
counting technigue.

——




Exposure Pathway

QUAD CITIES

Tabie 11-1 (Cont'd)

_and/or Sample Sampling or Monitcring Locations?
5. Land Use Census 2. 2 to 5 miles
(Cont'd)
3. At dairies listed in Item 4.3.

1i-7

Sampling or
Collection Frequency

Annually during grazing s2asom

Annually during grazing seasca

REVISION 0.C
FEBRUARY 1331

Type and Freguency
of Analysis

;
Enumeration by using |
referencec information
from county
agricultural agencies
or other reliable
SOUTCes .

- ——— . =

3

1

Inquire as to feeding
practices:

a. Pasture only.

b. Feed and chop
only.

€. Pasture and feed;
If both, ask
farmer to estimate
fraction of food
from pasture:
<25%, 25-50%,
S0-75%, or >75%.

RE—
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REVISION 0.G
HAY 1992
Table 11-1 (Cont'd;
Exposure Pathway . " . Saqnng or Type and Freguency
_and/or Sample Sampling or Monitoring Locations Collection Frequency __Of Aoalysis
b. MNearest Resident In all 16 <2liors up to 5 miles. Annually

f_See Yable D-16 of Appendix D for definitions of sector codes used with kilometer distances.

b
<

See Figure 11-1.
Biweekly means every two weeks.

A gamma isotopic amalysis shall be perform¢ herever the gross beta concentraticn in a sample exceeds by five times (5x)
the average concentration of the precedin, endar quarter for the sample location.

Far field samples are analyzed when near fi ., results are inconsistent with pravious measurements and radicactivity is
confirmed as having its origin in airborne . ffluents reieased from the station or at the discretion of the Emergency
Preparedness Director.

See Figure 11-2.

Upstream shoreline s2diment monitoring location it not reguired, serves as comtrol cily.

T.> Figure 11-3.

Milk samples are reguired from two monitoring locations only. Three dairies are listed to ensure the minimum criteria.

The fish monitoring location is not identified exactly on the m~p, the point, Q-23, represents the area of the statiom
discharge, Pool #14.

11-8




QUAD CITIES REVISION 0.6
HAY 1992
. TABLE 112
me
Reporting Levels
Analysis Water Alrborne Pcrt\c!lato Fish Milk Food Products
(pCi/1) or Gases (pCi/m?) (pCi/Kg, wet) (pCi/71)  (pCi/Kg, wet)
He3 2 x 104
Mn-54 1 x 103 3 10‘
Fe-59 4 x 102 1 x 104
Co-58 1 x 103 3 x 104
Co-60 3 x 10° 1 x 10
‘zn-os 3 x 102 2 x 10%
Zr-Nb-95 4 x 102(0)
{131 2 0.9 3 1 x 102
Cs-134 30 10 ) x 103 50 1 x 103
Cs-137 50 20 1 x 103 70 2 x 103
Ba-La-140 2 x 1040 3 x 102

a) For drinking water samples. This is 40 CFR Part 141 value.

b) Total for perent and daughter.

11-9
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QUAD CITIES REVISION 0.C
FEBRUARY 1991

Table 11-. (Cont-4d)

General Notes:
1.

Other radionuclides which are measurable and iden_ ifiable
by gamma ray spectrometry, together with the nuclides
indicated in Table 11-3, shall also be identified and
reported when an actual analysis is performed on 3 sample.
Nuclides which are below the LLD for the analyses saall not
be reported as being present at the LLD levei for that
nuclide.

The LLD is the smallest concentration of radioactive
material in a sample that will be detected with 95%
provbability with only 5% probability of falsely concluding
that a blank observation represents a rea) signal. For a
particular measurement system (which may include
radiochemical separation)

4.66 (8b)

.y .- (A) . (E) . (V) . 12.22) . (¥) . (exp (-xAt)) . (t)

LLD The 3 pripri lower limit of detection for a blank
sample or background analysis as defined above (as
pCi per unit mass or volume).

Sy The square root of the background count or of a blank
sample count; it is the estimatad standurd error of a
background count or a blunk sample count as appro-
priate (in units of counts),

o

T?o counting efficiency (as counts per disintagra-
tion).

A The number of gamma-rays emitted per distintegration
for gamma-ray radionuclide analysis (A = 1.0 for
grogss alpha and tritium measurements).

v The sample size (in units of mass or volume).

2.22 The number of disintegrations per minute per
picocurie.

Y The fractional radiochemicz2l yield when applicable

(otherwise Y = 1.0).

11-11



QUAD CITIES REVISION 0.C
FEBRUARY 1991

Table 11-3 (Cont'd)

¢ The radioactive decay coustant for the particular
radionuclide (in units of reciproral minutes).

At The elapsed time betweer the midpoint of sample
collection ard the start time of counting {4t = 0.0
for environmental samples an® for gross alpha
measurements) .

t The duration of the count (ia units of minutes).

The value of S), used in the calculation of the LLD for a
detection system shall be based on an actual observed
background count or a blank sample count (as appropriate)
rather than ¢n an unverified theoretically predicted
value. Typical values of E, V, Y, t, and At shall be used
in the calculation.

For gamma-ray radionuclide analyses the background counts
are determined from the total counts in the channels which
are within plus or minus one FWHM (Full wWidth at Half
Maximun) of the gamma-ray photopeak energy normally used

for the quantitative analysis for that radionuclide,

Typical values of the FWHM shall be used in the calculatior.

The LLD for all measure : s is defined as an 3 priori
(before the fact) limit ._presenting the capability of a
measurement system and not as an 3 posteriori (after the
fact) limit for a particular measurement.

Ecotnotes:

Referenced to Cs-137.
For thyroid.
0.5 pCi/L on samples collected during the pasture season.

11-12
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