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WASTEWATER TREATMENT SYSTEN RETROFIT
Interstate Nuclear Services

Santa Fe, New Mexico

1. Overview !

!'

I.
The Interstate Nuclear Services (INS) Santa Fe plant is an

,

industrial laundry facility, servicing low-level radioactive

i garments. The facility has the capacity to wash 1,275 lbs of

garments per hour, with a potential maximum instantaneous
,

'wastewater flowrate of 60 gpm. The daily maximum discharge is'

.

25,000 gpd. Suspended solids, including those associated with

l low-level radioactivity, are a principal focus in the :
'

1

wastewater treatment system (WWTS) retrofit design and i

;

operation at the INS Santa Fe plant. The existing WWTS, and
;

the two phase (interim and final) retrofit are depicted in
;

i

attached Phase I and Phase II Schematics, and the Process and

| Instrumentation Diagrams (P& ids).

The original WWTS consisted of two wastewater collection
.

sumps, a screen shaker for solids (lint) removal, and three

wastewater effluent hold-up tanks (in parallel connection).
:
'

one of these effluent tanks was recently decommissioned. The

retrofitted WWTS will utilize the existing wastewater

collection sumps and screen shaker. The remaining two effluent

hold-up tanks will be modified to serve as wastewater
4

equalization tanks. In addition, a pressure filtration system

will be added onto the WWTS for final suspended solids
_

removal, prior to wastewater discharge to the City sewer.

.

- . - . - .-. .
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During WWTS Retrofit System Phase I (interim) operation (see

Phase I), the backwash water from thisWWTS Schematic -

filtration system will be processed by the existing screen !

shaker, with polymer addition for solids flocculation. During
& ~

Retrofit Phase II (Final System) operation, the flocculated

backwash water will be directed to a sludge thickener, filter

y _and sludge dryer.

Section 2 describes the wastewater sumps and screen shaker
!

operations for the interim and final systems. Section 3

describes the wastewater equalization tanks operation mode.

Section 4 discusses the pressure filtration system. Filter

backwash water handling and Phase II solids handling

components are presented in Sections 5 and 6, respectively.

2. Wastewater Collection Sumps T-101 & T-102, and Screen Shaker
S-101 plus Transfer Tank T-103 (See P&ID-02)

i

Existing wastewater collection sump T-102 has a working volume

of 160 gallons, and receives wastewater discharged from the-

200 lb laundry washer, and emergency overflow from existing

T-103 plus the drainage from the existing wet lint container

(both discussed below). When the liquid level in T-102

reaches the set high level, submersible pump P-102 is |

automatically turned on to transfer the wastewater from sump

T-102 to an existing trench, where the wastewater flows to ,

existing sump T-101 via gravity. When the liquid level in

sump T-102 drops to the set low level, pump P-102
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automatically shuts off. Thus, T-102 sequentially fills, and

is automatically pumped down.,

Sf

Sump T-101, the main wastewater collection sump, has a working

volume of 1,600 gallons, and receives wastewater from the two
:

400 lbs laundry washers, the 275 lbs washer, and from sump
1

i T-102. Two centrifugal pumps, P-101A/B, will service sump

T-101. These two pumps will operate in alternating mode, one

operating, while the other one is in standby. When the liquid

level in sump T-101 rises to the set high level (50% of the

sump holding capacity), one of pumps P-101A/B will turn on

automatically, and pump the wastewater to existing screen

shaker S-101. If the liquid level continues rising to the set

high-high level (75% of the sump holding capacity), the panel
,

high level alarm will trigger to alert the WWTP operator of

the condition. The operator will manually turn on the second

a pump, to prevent the sump from overflowing. When the level

drops to the set low level (6" above the pump suction), the
;

pump (s) will automatically shut off.

The existing screen shaker S-101 has a 4' diameter stainless

steel screen, with 44 m pore size. The screened wastewater is

directed to transfer tank T-103, thence pumped to wastewater

equalization tanks T-104A/B, via pump P-103. Pump P-103 turns

on automatically when the liquid level is at 60% of tank T-103

holding capacity, and turns off at a level 6" above the pump

suction line. Panel high level and low level alarms are

t

. _ _ _ - _ _ - - _ _ _ _ _ _ . _ _ _ _ _ _
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triggered at the emergency overflow level and below the pump

shut-off level, respectively, to alert the operator to the

extreme level condition. The emergency overflow from tank j

T-103 is piped to a floor trench, where the wastewater flows,

via gravity, to sump T-102.

I i

| The solids captured on the screen shaker are directed to a i

strainer sock, via an 8" diameter flexible hose. The sock is ;

located in the wet lint container. The free liquid in the

sock drains into the container and then to the floor trench,'

where it flows, via gravity, to sump T-102. The lint retained
*

in the sock, together with the sock itself will be packaged

- and disposed off-site during Phase I operation, and directed
!

t.o the sludge dryer D-101 during Phase II operation.

i

Solids settled in sumps T-101 and T-102, and in transfer tank j,

j T-103, if there are any, will be manually removed during the

scheduled plant maintenance. These solids will be packaged |
4

>.

for of f-site disposal during Phase I operation, and directed '

to sludge dryer D-101 during Phase II operation.

|
!

3. Equalization Tanks T-104A/B (See P&ID-03)

i

The two parallel connected equalization tanks T-104A/B are

horizontal tanks, each with a working volume of 8,000 gallons. -
;

The wastewater (via pump P-103) is directed from T-103 into

the tanks from the bottom, so that the liquid levels in both
J
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tanks are equalized. Mixing in tanks T-104A/B will be

achieved via four mixing eductors in each tank, and a common !

recirculation pump P-104. Pump P-104 withdraws water from the

bottoms of the two tanks and recirculates back to the tanks

via eductors. Two flowmeters F1-104A/B will be installed on

the return lines, one for each tank, to balance the return ,

flowrate. The eductors and pump P-104 are sized such that the [
i

tank turnover time is about 11 minutes when a tank is full, :

and 6 minutes when a tank is half full.
i

!

Tanks T-104A/B will be equipped with a dual discharge pump

system P-201A/B (the pressure filter feed pumps) . O.w pump is |

in operation while the other is on standby. Both

recirculation pump P-104 and filter feed pumps P-201A/B shut
1

off automatically when the liquid level drops to 6" above the i

T-104 upper eductor nozzles.
.

|
l

.

Tanks T-104A/B will be operated in a continuous mode. The

target level in the tanks will normally remain between 50% to

60% of the tank capacity, via level control valve LV-104.

High level and low level panel alarms will be triggered when

the liquid level reaches 80% of the tank capacity or drops to

the pump shut-off level, respectively. The two tanks will
:

thus be operated to retain an excess surge capacity of 3,000

gallons, to allow troubleshooting time without shutting down |
'

production.

i
4

'
I

__ . . . . _ . _ _ ~ . . . _ . . . _ .
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4. Filtration System F-201A/B/C/D and Backwash Feed Tank T-105

(see P&ID-03 and P&ID-04)

i

The wastewater filtration system consists of four mixed media !

-

pressure filters (F-201 A/B/C/D), and filter backwash water j

holding tank T-105. The four filters are a packaged unit,

which has its own control panel. The filter manufacturer has v' i

,% -

reported that the filter media can remove _ portions of

suspended solids with a size down to 1 m. During normal j

operation, the filters are operated in parallel. Each filter ;

has a working capacity of 25 gpm, with a combined maximum

working capacity of 100 gpm for the pressure filtration

system. The total flow to the filters is always maintained at ,

100 gpm, and is evenly split to the four filters. Variation

in the influent flowrate to the pressure filtration system is

compensated via internal recirculation pump P-202 and a flow

control valve on the return line.

The filter backwash cycle will be initiated when the influent

pressure increases to the setpoint. The filters are

backwashed in sequence. While one filter is undergoing

backwash, the other three remain in the normal operation

cycle. Each filter will take approximately 5 minutes for
|

backwash-(with a backwash flowrate of 35 gpm), and 1 minute |
i

for rinsing at a flowrate of 40 gpm. It will take 25 to 30

minutes to complete the entire backwash cycle, and generate

approximately 1,000 gallons of backwash water to be further
.

. handled (see Section 5, below).

, - - - -_ - _ - - - . . _ _ _ _ _ _ ,
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The initial aliquot of filtered wastewater after a backwash
- y

operation is directed to the backwash water holding tank T-105 |
during the beginning of the filtration cycle, as clean water

for subsequent filter backwash. When the liquid level in tank ]
;

T-105 reaches high level (75% of the holding capacity),

solenoid valves FV-105A and FV-105B reverse position to allow
'

the filtered wastewater to begin discharge through the

effluent flow monitoring and sampling station S-102, thence to

the City sewer system. The high level panel alarm and low |

Ilevel panel alarm for T-105 will be triggered when the liquid
level in the tank increases to 90% of the tank capacity or

;

drops to the pump shut-off level, respectively. Pump P-105 |

will be automatically activated when the filter backwash cycle ;

;

is triggered. .

5. Filter Backwash Water Handling System T-106, T-107 & MX-107,

and Phase I Operation (see P&ID-04) !

!
:

!

The filter backwash water handling system includes a polymer ,

addition system T-107, static in-line mixer MX-107 and a

flocculation tank T-107. The backwash from the filtration
;

system is piped to fl'occulation tank T-106. Polymer is added !

into the line and mixed with the filter backwash water in the

static mixer prior to tank T-106. f

Tank T-106 has a working volume of 450 gallons and is equipped
!

with an agitator MX-106. For a maximum backwash flowrate of |
f
i

f

,

. . . _ . . . . . . . - . . , . . - , - . _ . _ _ _ . . - - - .-. __ . . - -
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40 gpm, tank T-106 will provide a hydraulic residence time of !

11 minutes, which will allow solids to flocculate. Energy

required for flocculation is provided via the agitator MX-106.

During Phase I operation, tank T-106 is located near the i

screen shaker. The flocculated backwash water will overflow

from tank ?-106 to screen shaker S-101 for solids removal.

Tank T-106 is also equipped with a low level alarm and low ;

1

level agitator shut-off switch, as a safe guard for the

agitator.

6. Phase II Solids Handling Components (See P&ID-05)
1

Phase II solids handling componenta include a sludge thickener

T-108, a filter press F-202, a sludge dryer D-101, an air

pollution control device for the sludge dryer off-gas, and a

wastewater transfer tank T-109. In Phase II operation, the

flocculated backwash water from T-106 is transferred into

sludge thickener T-108. Tank T-108 has a working volume of

3,750 gallons and four sample taps at different levels on the

side wall, 1.5 ft apart. These taps are to monitor settled

sludge blanket level. Tank T-108 can hold more than three

batches of filter backwash water, which will allow at least

one day hydraulic residence time (HRT) in tank T-108. The

overflow line will decant the supernatant without disturbing

the settled sludge. When the sludge in tank T-108 accumulates
1

to a specified level, the operator will manually turn on pump

P-108 to pump the thickened sludge to filter press F-202.

_ _ _ . _ .
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Tanks T-108 and T-109 share one pump, P-108, and the operator

will manually change valves and the switch for the pump to

function on level control in T-109, subsequent to pumping

thickened sludge, so that the pump operation will be

controlled by the liquid level in tank T-109.

Filter press F-202, sludge dryer D-101 and the dryer air

pollution control device are a packaged unit. The filtrate is

discharged to wastewater transfer tank T-109. At the end of

the filter press operation cycle, the filter cake is dropped

into sludge dryer D-101, from which the dried sludge is

packaged for off-site disposal. The exhaust from the sludge

dryer is directed to an air pollution control device prior to

release to the atmosphere.

Tank T-109 receives supernatant from sludge thickener T-108

and the filtrate from filter press F-202. The wastewater

accumulated in T-109 is pumped to T-104 A/B, via pump P-108.

During normal operation, T-109 needs to be emptied much more

frequently than traraferring sludge from T-108 to F-202.

Therefore, the manual switch for pump level control should

normally be at the T-109 position. Pump P-108 will turn on

automatically when the level in T-109 is 50% of the tank

holding capacity and will shut off when the level drops to 6"

above the pump suction line.

960029.059
F.2.10
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RECElvED
To: Margaret Lopez From: Radiochemistry Section

NM Environment Department Scientific Laboratory Div. APR 0 41945
llaz. & Rad. Materials Bureau 700 Camino de Salud, N.E. l

P.O. Box 26110 P.O. Box 4700
Santa Fe, NM 87502 Albuquerque, NM 87196-4700

Re: A sludge sample submitted to this laboratory on March 17,1995
.

DEMOGRAPlilC DATA
COLLECTION LOCATION

On: 16-Mar-95 By: LOP Injection Well
At: 13:15 hrs. In/Near: Santa Fe

ANALYTICAL RESULTS

[ Analysis Value Siema D. Lmt. Units Analyst

( J-Alpha w/ Am-241 ref. 800.00 150.00 70.00 pCi/L Monroe
G-Alpha w/ U -nat ref. 1200.00 170.00 110.00 pCi/L Monroe

gG-Beta w/ Cs-137 ref. 3700.00 300.00 100.00 pCi/L Monroe'

G-Beta w/ Sr/Y90 ref. 3250.00 250.00 90.00 pCi/L Monroe

( Pu-239, Alpha Spec. -0.04 0.21 pCi/L Ewing
Pu-238, Alpha Spec. -0.18 0.17 pCi/L Ewing
Notations & Comments.-
Uncenainties, sigmas. are expressed as +- one standard deviation. i.e. one standard error.
Small negative or positive values which are less than two(2) standard deviations should be interpreted as: including 'zero'; as 'not detected';
as 'less than the detection limit (< D. Lmt.)' when reported; or 'less than twice the standard deviation *.

Laboratory Remarks:

Sample received was a near black slurry of sludge. Although it contained
a great deal of sludge, it was pourable like a water. It had not been
acidified and is being rettined unacidified.

When viewed for 2.5 hours by gamma spectroscopy, the presence of I-131
was readily apparent. The conditions were very ad-hoc, and as of now,
20-Mar, just a ball-park estimate of on the order of one to a few nCi/L
of I-131 are present.

Gross alpha / beta analysis was performed 17-Mar-95 thru 20-Mar-95.
The sample matrix (a slurry of sludge) forced the use of a very small
aligoute, 2 mL providing 84. mG, (while the other ' waters' allowed
40 to 50 mL to be used) for the gross alpha / beta analysis in order to
stay under 100 mG/ planchet. This small volume, and working with a

] (Continued on page 2.)

_ _ _ _ _
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SLD Accession No. RC-95-0175 ;,

*
Continuation. Page 2 of 2

!

slurry, undoubtedly introduces reproduciblity, etc. problems --

this is a gross analysis.

Gamma Spectroscopy Results: w/ NON-STANDARD Geometry 1 '

,

=========================== ; ,

Twenty one gamma peaks were ' detected', greater than system background '

from 40 kev to 1600 kev for a 0.6 liter sample of the supplied water
.

counted 22-Mar-95 at 08:35 for 60,000 sec (about 17 Hr) and evaluated '

at the 95% peak confidence level with Canberra's Spectran-F (V4.1).
An LLD calculation at selected energies was performed for the
collected spectrum as of the date-& time of counting producing:

Energy, kev LLD, gps /L Energy, kev LLD, gps /L
___________ ____________ ___________ ____________

100.0 < 0.3 700.0 < 0.8
150.0 < 0.4 800.0 < 0.8
200.0 < 0.4 1000.0 < 0.8
300.0 < 0.4 1200.0 < 0.8
400.0 < 0.4 1400.0 < 0.8
500.0 < 0.4 1600.0 < 0.8
600.0 < 0.8

Where an estimated over efficiency of a factor of four has been
cpplied to the collected data.

A closer inspection of the software ' detected' peaks revealed six-

were very weak, unreliable (>25% 1 sigma uncertainty in net area),
and likely are artificial ' detects'; |

Therefore: ' '

Fifteen gamma peaks were reliably observed. I

Of these fifteen peaks, nine are readily assignable to I-131;
with the remaining six peaks attributable to an estimate <20pCi/L |
of naturals (i.e. Th-234, Ra-226/U-235, Pb-214, and Ac-228) and |
cn estimate 100 pCi/L of K-40.

;Using the three major I-131 peaks, and attempting to account for <

the geometry distortion, the I-131 is guesstimated as be in the
ballpark of 2. nanoCi/L.

On March 23.the sample was acidified to pH < 2 with nitric acid and
allowed to stand a minimum of 24 hours pending further analysis.
Plutonium analysis was performed 24-Mar-95 thru 31-Mar-95.

Reviewed By:

Supervisor, Radiochenu(stry Section
Loren A. Berge, Ph.D. / 03/31/95

.
4

|

|

_ _ - ____ -
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.

RECElVED
To: Margaret Lopez From: Radiochemistry Section i

NM Environment Department Scientific Laboratory Div. APR () 419(45
IIaz. & Rad. Materials Bureau 700 Camino de Salud, N.E.
P.O. Box 26110 P.O. Box 4700
Santa Fe, NM 87502 Albuquerque, NM 87196-4700

Re A sludge sample submitted to this laboratory on March 17,1995

DEMOGRAPIIIC DATA
COLLECTION LOCATION

On 16-Mar-95 By: LOP Injection Well
Att 13:15 hrs. In/Near Santa Fe .

|
|

ANALYTICAL RESULTS
Analysis Value Siema D. Lmt. Units Analyst

( G-Alpha w/ Am-241 ref. 800.00 150.00 70.00 pCi/L Monroe
G-A3pha w/ U -nat ref. 1200.00 170.00 110.00 pCi/L Monroe i

'

gG-Bata w/ Cs-137 ref. 3700.00 300.00 100.00 pCi/L Monroe
G-Beta w/ Sr/Y90 ref. 3250.00 250.00 90.00 pCi/L Monroe

( Pu-239, Alpha Spec. -0.04 0.21 pCi/L Ewing
Pu-238, Alpha Spec. -0.18 0.17 pCi/L Ewing
Notations & Comments:
Uncertainties. sigmas, are express.:d as +- one standard deviation. i.e. one standard error.
Small negative or positive values which are less than two(2) standard deviations should be interpreted as: including 'zero'; as 'not detected *;
as 'less than the detection limit (< D. Lmt.)* when reponed; or *less than twice the standard deviation'.

Laboratory Remarks 1
Sample received was a near black slurry of sludge. Although it contained
a great deal of sludge, it was pourable like a water. It had not been
acidified and is being retained unacidified.

When viewed for 2.5 hours by gamma spectroscopy, the presence of I-131
was readily apparent. The conditions were very ad-hoc, and as of now,
20-Mar, just a ball-park estimate of on the order of one to a few nCi/L
of I-131 are present.

Gross alpha / beta analysis was performed 17-Mar-95 thru 20-Mar-95.
The sample matrix (a slurry of sludge) forced the use of a very small
aligoute, 2 mL providing 84. mG, (while the other ' waters' allowed
40 to 50 mL to be used) for the gross alpha / beta analysis in order to
stay under 100 mG/ planchet. This small volume, and working with a

- (Continued on page 2.)'
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Continuation, Page 2 of 2

i

slurry, undoubtedly introduces reproduciblity, etc. problems --

this is a gross ana_ysis.

Gamma Spectroscopy Results: w/ NON-STANDARD Geometry !,
===========================
Twenty one gamma peaks were ' detected', greater than system background
from 40 kev to 1600 kev for a 0.6 liter sample of the supplied water
counted 22-Mar-95 at 08:35 for 60,000 sec (about 17 Hr) and evaluated
at the 95% peak confidence level with Canberra's Spectran-F (V4.1).
An LLD calculation at selected energies was performed for the
collected spectrum as of the date & time of counting producing:

Energy, kev LLD, gps /L Energy, kev LLD, gps /L
____ ____ ____________ _____ __ ______ ___

,

150.0 < 0.4 800.0 < 0.8

200.0 < 0.4 1000.0 < 0.8

300.0 < 0.4 1200.0 < 0.8

400.0 < 0.4 1400.0 < 0.8

500.0 < 0.4 1600.0 < 0.8

600.0 < 0.8
M ere an estimated over efficiency of a factor of four has been
applied to the collected data.

J A closer inspection of the software ' detected' peaks revealed six
were very weak, unreliable (>25% 1 sigma uncertainty in net area),
and likely are artificial ' detects';
Therefore:

Fifteen gamma peaks were reliably observed.
Of these fifteen peaks, nine are readily assignable to I-131;
with the remaining six peaks attributable to an estimate <20pCi/L
of naturals (i.e. Th-234, Ra ~226/U-235, Pb-214, and Ac-228) and
an estimate 100 pCi/L of K-40.
Using the three major I-131 peaks, and attempting to. account for
the geometry distortion, the I-131 is guesstimated as be in the
ballpark of 2. nanoCi/L.

On March 23 the sample was acidified to pH < 2 with nitric acid and
allowed to stand a minimum of 24 houra pending further analysis.

Plutonium analysis was performed 24-Mar-95 thru 31-Mar-95.

*Reviewed By:

Supervisor, Radiochenu(stry Section
Loren A. Berge, Ph.D. / 03/31/95

'

M
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P.O. Box 4700 700 Camino de Salud, NE

Albuquerque, NM 87196-4700 [505]-841-2500,

RADIOCHEMISTRY SECTION [505]-841 2574

,,,,,a ,, ,,,,
... .... .. .. , im, , ion
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NiTo: Margaret Lopez From: Radiochemistry Section I i $gg
NM Environment Department Scientific Laboratory Div.
Ilaz. & Rad. Materials Bureau 700 Camino de Salud, N.E.
P.O. Box 26110 P.O. Box 4700
Santa Fe, NM 87502 Albuquerque, NM 87196-4700

Re A water sample submitted to this laboratory on March 17,1995

DEMOGRAPIIIC DATA
COLLECTION LOCATION

On: 16-Mar-95 By: LOP Water Reuse Wet Well
Att 13:00 hrs. In/Near Santa Fe

ANALYTICAL RESULTS
Analysis Value Siema D. Lmt. Units Analyst

pCi/LA 4[n/ MonroeG-Alpha w/ Am-241 ref 4 . 6 0 WO' ' 1.30 1.90 C
G-Alpha w/ U -nat Y 5.10P(v 1.40 2.10 pCi/Le o Monroe
G-Beta w/ Cs-137 Fef. 15.10xro o 2.30 3.40 pCi/L Monroe"

G-Beta w/ Sr/Y90 r7 . 14 . 4 0 k ru-9 2.10 3.30 pCi/L Monroe"

Pu-239, Alpha Spec P -0.02Flo 0.01 pCi/L 6 Ewing
Pu-238, Alpha Spec. -0.02YlV 0.01 pCi/L Ewingr

Notations & Comments:
Uncertainties, sigtnas, are expressed as +- one standard deviation. i.e. one standard error.
Small negative or positive values which are less than two(2) standard deviations should be interpreted as: including 'zero'; as 'not detected';
es 'less than the detection limit (< D. Ltat.)' when reported; or 'less than twice the standard deviation *.

Laboratory Remarks:

Sample received was a slightly yellow-gray toned ' water' with minimal
sediment. It had not been acidified and is being retained unacidified.

Gross alpha / beta analysis was performed 17-Mar-95 thru 20-Mar-95.

Gamma Spectroscopy Results:
===========================

Six gamma peaks were ' detected', greater than system background
from 40 kev to 1600 kev for a 1 liter sample of the supplied water
counted 18-Mar-95 at 11:50 for 60,000 sec (about 17 Hr) and evaluated |
at the 95% peak confidence level with Canberra's Spectran-F (V4.1). i

An LLD calculation at selected energies was performed for the
collected spectrum as of the date & time of counting producing:

Energy, kev LLD, gps /L Energy, kev LLD, gps /L i

\

(Continued on page 2.)
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SLD Accession No. RC-95-0172 i
** Continuation, Page 2 of 2

;
;

___________ ____________ ___________ ____________

100.0 < 0.07 700.0 < 0.2 -

150.0 < 0.08 800.0 < 0.2
200.0 < 0.1 1000.0 < 0.2
300.0 < 0.1 1200.0 < 0.2 |

400.0 < 0.1 1400.0 < 0.2 ;

500.0 < 0.1 1600.0 < 0.2 |

600.0 < 0.2

A closer inspection of the software ' detected' peaks revealed five
were very weak, unrelie.ble (>25% i sigma uncertainty in net area), *

and likely are artificial ' detects';
Therefore: ;

one gamma peak was reliably observed. i
'This peak was at at 364.4 kev and is attributed to I-131 at 364.5

kev; when quantified as I-131 a result of 20. +- 1.3 pCi/L was
'

obtained.
i

On March 23 the sample was acidified to pH < 2 with nitric acid and
allowed to stand a minimum of 24 hours pending further analysis. !

Plutonium analysis was performed 24-Mar-95 thru 31-mar-95. |
|

Reviewed By: N
Loren A. Berge, Ph.D.(/ 03/31/95

1
Supervisor, Radiochemistry Section

.
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SCIENTIFIC LABORATORY DIVISION*

d P.O. Box 4700 700 Ccmins de S:lud, NE
Albuquerque, NM 87196-4700 [505]-841-2500"

RADIOCIIEMISTRY SECTION 15051-841-2574

**** DistributionAugust 22,1996
ANALYTICAL REPORT o user 55814

GSubminer 514
Request SLD Accession No. RC-96-0351 0) Sto riiesID No. 137235

.

Tor Bill Floyd From: Radiochemistry Section
ED - Rad. Licensing / Regulation Scientific Laboratory Div. )
Ilaz. & Rad. Materials Bureau 700 Camino de Salud, N.E.
P.O. Box 26110 P.O. Box 4700
Santa Fe, NM 87502 Albuquerque, NM 87196-4700

Ret A sludge sample submitted to this laboratory on August 1,1996
.

DEMOGRAPHIC DATA
COLLECTION LOCATION

On 30-Jul-96 By: Lop . Sludge Field; City of Santa Fe.

Att 9:30 hrs. In/Near: Santa Fe
i
i

ANALYTICAL RESULTS
'

Analysis Value Sigma D.Lmt. Units Analyst

G-Alpha w/ Am-241 ref. 15.60 2.60 1.40 pCi/G-Dry Troxel
G-Alpha w/ U -nat ref. 20.00 2.80 1.80 pCi/G-Dry Troxel
G-Beta w/ Cs-137 ref. 29.00 3.20 3.00 pCi/G-Dry Troxel
G-Beta w/ Sr/Y90 ref. 26.80 2.80 2.80 pCi/G-Dry Troxel
U -234, Alpha Spec. 3.88 0.31 0.03 pCi/G-Dry Monroe |
U -238, Alpha Spec. 2.64 0.21 0.03 pCi/G-Dry Monroe '

Am-241, Alpha Spec. -0.02 0.02 0.11 pCi/G-Dry Ewing
Pu-238, Alpna Spec. 0.01 0.02 0.10 pCi/G-Dry Ewing
Pu-239+240, Alpha Spec 0.02 0.02 0.06 pCi/G-Dry Ewing
Notations & Comments:
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error.
Small negative or positive values which are less than two(2) standard deviations should be interpreted as: including 'zero*; as 'not detected';
as 'less than the detection limit (< D. Lmt.)' when reported; or 'less than twice the standard deviation *.

Laboratory Remarks:

Gamma * Qualitative Only* Assesment:
j---------------- .......-----------

The sample, as received, was wrapped in bulk with household aluminum i

foil and placed on the detector in a non-standard geometry to provide
an assesment of the raw sample. The acquisition was started at 08:00
on 02-Aug and the peaks seen were attributable to the ' naturals'.
After 19000 sec (5.3 hr) the accumulated spectrum showed the presence ;

of peaks for the ' naturals' and in very trace amounts, for Cs-137
(661. kev) and Co-60 (1173 & 1332 kev).

$[42627p
g

=

20Preparation of Sample for Analysis:
hN C

C NS-,h,(Continued on page 2.) 0 . h
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*

Continuation, Page 2 of 2
|
:
|

l

............... ..--...............
.

-The sample was dried (02-Aug to 05-Aug-96) for at least 16 hours |
in a 110 degree C oven and a 20.% weight loss (moisture) was observed. i

The dried sample was homogenized and ball milled. Af ter ' ball milling, |
to prevent damage to powder mill, 3.6% coarse / oversize material was
removed; with the remainder powder milled on 8-Aug-96 at 8:00 am, ;

and used as the analytical sample. i

!
For Gamma Spectroscopy, Pellet Pressed: 08-Aug-96 at 08:30 am. !

Gamma Spectroscopy Report of freshly precaed pellet:
*

............= ---................................--.

A 150. Gram sample counted as a pressed pellet on 8-Aug-96 at 8:45 am !

by JL Ewing and LA Berge.
Value 1-Sigma MDA

Nuclide & T-1/2 ( pCi/G ) ( pCi/G ) ( pCi/G ) ,

__ _.__ ________ ___________ _________ _________ i

K-40 1.3 GY 15.4 1.6 0.4 |
Mn-54 312. D n/d -- 0.04 i

Co-57 272. D n/d -- 0.02
Co-58 71. D n/d -- 0.04

'
Co-60 5.27 Y 0.06 0.01 0.03
Ag-110m 250. D n/d -- 0.04
Sb-125 2.73 Y n/d 0.09--

h Cs-134 2.06 Y n/d -- 0.04 !

Cs-137 30.0 Y 0.12 0.02 0.03
Ac-228eq 5.75 Y 1.0 0.11 0.12
Pb-212eq 1.91 Y 1.1 0.13 0.05
Bi-212eq 1.91 Y 1.0 0.18 0.3
T1-208eq _1.91 Y 0.33 0.04 0.05 :

Th-234eq 4.5 GY 2.6 0.6 0.4 :

Ra-226 1.6 kY ( not calculated ) 0.6 ,

Pb-214eq 1.6 kY 0.9 0.10 0.08 |

Bi-214eq 1.6 kY 0.72 0.08 0.08
Pb-210 20.4 Y 1.0 0.4 0.9 !

'U-235 703.8 MY 0.30 0.09 0.3
Am-241 432.2 Y n/d -- 0.06 -

t

i

Reviewed By:
Loren A. Berge, Ph.D. 08/22/ %
Supervisor, Radiochemistry Section I

!
i
r

6

\
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' " STATE OF NEW MEXICO DEPARTMENT OF IIEALTIl"'

'

SCIENTIFIC LABORATORY DIVISION*

P.O. Box 4700 700 Camino de Salud, NE
Albuquerque, NM 87196-4700 [505] 841-2500

RADIOCllEMISTRY SECTION 15051-841 2574 i

1

November 20,1996 ?""""""""""""""" U 5'''0'"'i""

ANALYTICAL REPORT I

[6)StD riies
ss'

|" i t si4 !

|Mo",''j47437 SLD Accession No. RC-96-0461
. .. . . , ,

To Bill Floyd from Radiochemistry Section
ED - Rad. Licensing / Regulation Scientific Laboratory Div.
Ilaz. & Rad. Materials Bureau 700 Camino de Salud, N.E.

P.O. Box 26110 P.O. Box 4700
Santa Fe, NM 87502 Albuquerque. NM 87196-4700

Re A soll sample submitted to this laborttory on October 17,1996

DEMOGRAPHIC DATA
~

COLLECTION LOCATION
On: 10-Oct-96 Ry Med . SE Corner Polo / Soccer Field.

Att 17:08 hrs. In/Near Santa Fe

ANALYTICAL RESULTS
Analysis Value Sigma D.Lmt. Units Analyst

G-Alpha w/ Am-241 ref. 13.30 2.10 1.60 pCi/G-dry Troxel
G-Alpha w/ U -nat ref. 16.70 2.40 2.10 pCi/G-dry Troxel

s
<G-Beta w/ Cs-137 ref. 27.50 3.20 2.90 pCi/G-dry Troxel
G-Beta w/ Sr/Y90 ref. 26.20 2.90 2.80 pCi/G-dry Troxel
U -234, Alpha Spec. 0.97 0.06 0.02 pCi/G-dry Monroe
U -238, Alpha Spec. 0.89 0.06 0.06 pCi/G-dry Monroe
Am-241, Alpha Spec. 0.02 0.02 0.08 pCi/G-dry Ewing
Pu-239+240, Alpha Spec 0.00 0.01 0.06 pCi/G-dry Ewing
Pu-238, Alpha Spec. -0.01 0.01 0.05 pCi/G-dry Ewing

Notations & Comments:
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error.
Small negative or positive values which are less than two(2) standard deviations should be interpreted 'as: including *zero'; as 'not detected';
as 'less than the detection limit (< D. tmt.)' when reported; or 'less than twice the standard deviation *.

Laboratory Remarks:

Preparation of Sample for Analysis:
===================================

The sample was dried (17-Oct to 21-Oct-96) for at least 16 hours
in a 110 degree C oven and a 17.% weight loss (moisture) was observed.
The dried sample was homogenized and ball milled. After ball milling,
to prevent damage to powder mill, 4.5% coarse / oversize material was
removed; with the remainder powder milled and used as the analytical
sample.

GAMMA RESULTS: See attached " Gamma Spectroscopy Report"

Reviewed :'y: N'

Loren A. Berge, Ph.Df 11/20/96
Supervisor, Radiochemistry Section

_ ._
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To Bill Floyd From: Radiochemistry Section
ED - Rad. Licensing / Regulation Scientific Laboratory Div.
Ilaz. & Rad. Materials Bureau 700 Camino de Salud, N.E.
P.O. Box 26110 P.O. Box 4700
Santa Fe, NM 87502 Albuquerque, NM 87196-4700

Ret A soll sample submitted to this laboratory on October 17,1996
.

DEMOGRAPIHC DATA
COLLECTION LOCATION

On 10-Oct-96 Ily: Med . . SW Corner Polo / Soccer Field
At 17:23 hrs. In/Near: Santa Fe

ANALYTICAL RESULTS
Analysis Value Sicma D. Lmt. Units Analyst

G-Alpha w/ Am-241 ref. 13.80 2.20 1.60 pCi/G-dry Troxel
,G-Alpha w/ U -nat ref. 17.60 2.50 2.00 pCi/G-dry Troxel
_ G-Beta w/ Cs-137 ref. 28.90 2.70 2.80 pCi/G-dry Troxel
G-Beta w/ Sr/Y90 ref. 27.50 2.40 2.70 pCi/G-dry Troxel
U -234, Alpha Spec. 0.98 0.06 0.02 pCi/G-dry Monroe
U -238, Alpha Spec. 0.87 0.06 0.06 pCi/G-dry Monroe
Am-241, Alpha Spec. 0.04 0.02 0.08 pCi/G-dry Ewing
Pu-239+240, Alpha Spec 0.01 0.01 0.06 pCi/G-dry Ewing
Pu-238, Alpha Spec. -0.01 0.01 0.05 pCi/G-dry Ewing
Notations & Comments:
Uncertainties, signus. are expressed as +. one standard deviation. i.e. one standard error.

Small negative er positive values which are less than two(2) standard deviations should be interpreted as: including 'zero': as 'not detected';
as 'less than the detection limit (< D. Lmt.)' when reported; or 'less than t vice the standard deviation'.

Laboratory Remarks:

Preparation of Sample for Analysis:
................................=..

The sample was dried (17-Oct to 21-Oct-96) for at least 16 hours
in a 110 degree C oven and a 17.% weight loss (moisture) was observed.
The dried sample was homogenized and ball milled. After ball milling,
to prevent damage to powder mill, 3.7% coarse / oversize material was
removed; with the remainder powder milled and used as the analytical
sample.

GAMMA RESULTS: See attached " Gamma Spectroscopy Report"

Reviewed By: 1h M
Loren A. Berge, Ph.D. F 11/20'96
Supervisor, Radiochemistry Section



' STATE OF NEW MEXICO DEPARTMENT OF HEALTH
'

SCIENTIFIC LAE' ORATORY DIVISION-

P.O. Box 4700 700 Camino de Salud, NE
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****** DistributionNovember 20,1996
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To: Bill Floyd From: Radiochemistry Section
ED - Rad. Licensing / Regulation Scientific Laboratory Div.
Ilaz. & Rad. Materials Bureau 700 Camino de Salud, N.E.
P.O. Box 26110 P.O. Box 4700
Santa Fe, NM 87502 Albuquerque, NM 87196-4700

Ret A soll sample submitted to this laboratory on October 17,1996
.

DEMOGRAPIHC DATA
COLLECTION LOCATION

On 10-Oct-96 By Med . . . Middle Polo /Soccerr Field
At: 16:50 hrs. In/Near: Santa Fe

ANALYTICAL RESULTS
Analysis Value Sigma D.Lmt. Units Analyst

G-Alpha w/ Am-241 ref. 14.80 2.20 1.60 pCi/G-dry Troxel
G-Alpha w/ U -nat ref. 19.00 2.60 2.00 pci/G-dry Troxel4

~VG-Beta w/ Cs-137 ref. 29.10 2.70 2.80 pCi/G-dry Troxel
G-Beta w/ Sr/Y90 ref. 27.60 2.40 2.60 pCi/G-dry Troxel
U -234, Alpha Spec. 0.86 0.06 0.05 pCi/G-dry Monroe
U -238, Alpha Spec. 0.88 0.06 0.04 pCi/G-dry Monroe
Am-241, Alpha Spec. 0.02 0.02 0.08 pCi/G-dry Ewing
Pu-239+240, Alpha Spec 0.03 0.02 0.08 pCi/G-dry Ewing
Pu-238, Alpha spec. -0.02 0.01 0.08 pCi/G-dry Ewing
Notations & Comments:
Uncertainties, sigmas, are expressed as +- one standard deviation, i.e. one standard error.

Small negative or positive values which are less than two(2) standard deviations should be interpreted as: including 'rero'; as 'not detected';
os 'less than the detection limit (< D. Lmt.)* when reported; or 'less than twice the standard deviation *.

Laboratory Remarks:

Preparation of Sample for Analysis:
------------------------==---------

The sample was dried (17-Oct to 21-Oct-96) for at least 16 hours
in a 110 degree C oven and a 16.% weight loss (moisture) was observed.
The dried sample was homogenized and ball milled. After ball milling,
to prevent damage to powder mill, 3.3% coarse / oversize material was
removed; with the remainder powder milled and used as the analytical
sample.

GAMMA RESULTS: See attached " Gamma Spectroscopy Report"

Reviewed By: N
leren A. Berge, Ph.D.V 11/20/96
Supervisor, Radiochemistry Section

_ - _ - - _ _ - . _ _ - _ -
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To Bill Floyd From: Radiochemistry Section
ED - Rad. Licensing / Regulation Scientific Laboratory Div.
Ilaz. & Rad. Materials Bureau 700 Camino de 91ud, N.E.

P.O. Box 26110 P.O. Box 4700
Santa Fe, NM 87502 Albuquerque, NM 87196-4700

Ret A soil sample submitted to this laboratory on October 17,1996

DEMOGRAPHIC DATA
COLLECTION LOCA170N

On 10-Oct-96 By: Med . . . NE Corner Polo / Soccer Field

At: 16:30 hrs. In/Near: Santa Fe

ANALYTICAL RESULTS
Analysis Value Sicma D. Lmt. Units Analyst

G-Alpha w/ Am-241 ref. 16.30 2.60 1.60 pCi/G-dry Troxel

g_G-Alpha w/ U -nat ref. 20.70 3.00 2.00 pCi/G-dry Troxel
JJ G-Beta w/ Cs-137 ref. 26.70 2.90 2.90 pCi/G-dry Troxel

G-Beta w/ Sr/Y90 ref. 25.40 2.60 2.70 pCi/G-dry Troxel
U -234, Alpha Spec. 0.99 0.07 0.06 pCi/G-dry Monroe
U -238, Alpha Spec. 1.02 0.07 0.06 pCi/G-dry Monroe
Am-241, Alpha Spec. 0.02 0.02 0.08 pCi/G-dry Ewing
Pu-239+240, Alpha Spec 0.03 0.01 0.06 pCi/G-dry Ewing
Pu-238, Alpha Spec. -0.02 0.01 0.06 pCi/G-dry Ewing
Notat.< ns & Comments.-
Uncertainties, sigmas. are expressed as +- one standard deviation. i.e. one standard error,
small negative or positive values which are less than two(2) standard deviations should be interpreted as: including 'zero'; as 'not detected';
as 'less than the detection limit (< D. Lmt.)' when reported; or 'less than twice the standard deviation *.

Laboratory Remarks:

Preparation of Sample for Analysis:
..............................= ...

The sample was dried (17-Oct to 21-Oct-96) for at least 16 hours
in a 110 degree C oven and a 16.% . weight loss (moisture) was observed.
The dried sample was homogenized and ball milled. After ball milling,

to prevent damage to powder mill, 1.6% coarse / oversize material was
removed; with the remainder powder milled and used as the analytical
sample.

GAMMA RESULTS: See attached " Gamma Spectroscopy Report"

Reviewed By: N %
Loren A. Berge, Ph.D. VI1/20/96

~

Supervisor, Radiochemistry Section

_ _ _ _ _ _ _ - _ _ - _ - _ _ _ _
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To: Bill Floyd From: Radiochemistry Section
ED - Rad. Licensing / Regulation Scientific Laboratory Div.
Ilaz. & Rad. Materials Bureau 700 Camino de Salud, N.E.
P.O. Box 26110 P.O. Box 4700
Santa Fe, NM 87502 Albuquerque, NM 87196-4700

Ret A soll sample submitted to this laboratory on October 17,1996
.

DEMOGRAPIIIC DATA
COLLECTION LOCATION

On: 10-Oct-96 By: Med . . . NW Corner Polo / Soccer Field
At 16:15 hrs. In/Near Santa Fe

ANALYTICAL RESULTS
Analysis Value Sicma E Emt. Units Analyst

G-Alpha w/ Am-241 ref. 11.40 1.90 1.60 pCi/G-dry Troxel
G-Alpha w/ U -nat ref. 14.60 2.20 2.00 pCi/G-dry Troxel
G-Beta w/ Cs-137 ref. 25.60 2.50 2.80 pCi/G-dry Troxel

')G-Beta- w/ Sr/Y90 ref. 24.30 2.30 2.60 pCi/G-dry Troxel
U -234, Alpha Spec. 0.98 0.07 0.05 pCi/G-dry Monroe
U -238, Alpha Spec. 0.91 0.06 0.04 pCi/G-dry Monroe
Am-241, Alpha spec. 0.02 0.02 0.08 pCi/G-dry Ewing
Pu-239+240, Alpha Spec 0.00 0.01 0.06 pCi/G-dry Ewing
Pu-238, Alpha Spec. -0.01 0.02 0.10 pCi/G-dry Ewing
Notations & Comments:
Uncertainties, sigmas, are expressed as +. one standard deviation i.e. one standard error.

Small negative or positive values which are less than two(2) standard deviations should be interpreted as$ including 'zero'; as 'not detected *;
as 'less than the detection limit (<D. Lmt.)* when reported; or 'less than twice the standard deviation *.

Laboratory Remarks:

Preparation of Sample for Analysis:
...................................

The sample was dried (17-Oct to 21-Oct-96) for r.t least 16 hours
in a 110 degree C oven and a 16.% weight loss (moisture) was observed.
The dried sample was homogenized and ball milled. After ball milling,
to prevent damage to powder mill, 15.% coarse / oversize material was
removed; with che remainder powder milled and used as the analytical
sample.

GAMMA RESULTS: See attached " Gamma Spectroscopy Report"

) Reviewed By: N
Loren A. Berge, Ph.D. 9 11/20/96
Supervisor, Radiochemistry Section

_ _ - - _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ .
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To Bill Floyd From Radiochemistry Section
ED - Rad. Licensing / Regulation Scientific Laboratory Division
Haz. & Rad. Materials Bureau 700 Camino de Salud, NE

P.O. Box 26110 P.O. Box 4700
Santa Fe, NM 87502 Albuquerque, NM 87196-4700

W##4
r*p0 b 7s'%

Ret A soll sample submitted to this laboratory on July 22,1996

User: s s
ED Radiation Licensing & Reg. $ $ 1936 s
NM-ED H & R Materials Bureau , . , - , . m is |m

P.O. Box 26110 ' O. gi

Santa Fe, NM 8'i502 \, b. . ,/f/

y_i- A
DEMOGRAPHIC DATA

~

COLLECTION LOCATION
On: 19-Jul-96 By: Flo ... 5th Fairway'

At: 12:15 hrs. In/Near: Santa Fe bs Comjunn Golf Caus-
(sad A wege /mfme41 [+el/h)<b'*szei usa ,, m3 pc c~m

ANALYTICAL RESULTS
Analysis Value Siema D.Lmt. Units Analyst

G-Alpha w/ Am-241 ref. 11.30 2.10 1.80 pCi/G-Dry Troxel
G-Alpha w/ U -nat ref. 14.90 2.40 2.40 pCi/G-Dry Troxel
G-Beta w/ Cs-137 ref. 28.30 3.60 3.30 pCi/G-Dry Troxel
G-Beta w/ Sr/Y90 ref. 26.60 3.30 3.10 pCi/G-Dry Troxel
U -234, Alpha Spec. 1.13 0.08 0.03 pCi/G-Dry Monroe
U -238, Alpha Spec. 1.04 0.07 0.02 pCi/G-Dry Monroe
Am-241, Alpha Spec. 0.02 0.02 0.10 pCi/G-Dry Ewing
Pu-238, Alpha Spec. 0.00 0.02 0.11 pCi/G-Dry Ewing
Pu-239+240, Alpha Spec 0.01 0.02 0.07 pCi/G-Dry Ewing

Notations & Comments:
Uncenainties. sigmas, are expressed as +- one standard deviation, i.e. one standard error.

Small negative or positive values which are less than two(2) standard deviations should be interpreted as: including *zero*; as 'not detected *;
as 'less than the detection limit (< D. Lmt.)* when reported; or 'less than twice the standard deviation *.

Laboratory Remarks:

Preparation of Sample for Analysis:
...................................

(Continued on page 2.)

_ . _
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Continuation, Page 2 of 2

!
The sample was dried (22-Jul to 24-Jul-96) for at least 16 hours !

in a 110 degree C oven and a 19.% weight loss (moisture) was observed.
The dried sample was homogenized and ball milled. After ball milling,
to prevent damage to powder mill, 11.% coarse / oversize material was :
removed; with the remainder powder milled and used as the analytical |
sample, i

Gamma Spectroscopy Report:
-------------.............

A 150. Gram sample counted as a pressed pellet on 7-Aug-96 by JL Ewing
and LA Berge.

Value 1-Sigma MDA
Nuclide & T-1/2 ( pCi/G ) ( pCi/G ) ( pCi/G ) ;

... ... ---..... .........-- ......... ----.....

,!K-40 1.3 GY 15.5 1.6 0.4
Mn-54 312. D n/d - - 0.03 !

!Co-57 272. D n/d - - 0.02
Co-58 71. D n/d - - 0.04 |

Co-60 5.27 Y n/d - - 0.03 i

Ag-110m 250. D n/d - - 0.04
Sb-125 2.73 Y n/d - - 0.09
Cs-134 2.06 Y n/d - - 0.04

.
*

Cs-137 30.0 Y 0.22 0.03 0.03
Ac-228eq 5.75 Y 0.9 0.10 0.11
Pb-212eq 1.91 Y 1.0 0.12 0.05
Bi-212eq 1.91 Y 0.8 0.16 0.4
T1-208eq 1.91 Y 0.30 0.04 0.04
Th-234eq 4.5 GY 1.0 0.3 0.3
Ra-226 1.6 kY 1.2 0.2 0.6
Pb-214eq 1.6 kY 0.9 0.10 0.08 |
Bi-214eq 1.6 kY 0.71 0.08 0.06 )
Pb-210 20.4 Y 1.0 0.5 1.2

'

U-235 703.8 MY n/d - - 0.15
Am-241 432.2 Y n/d - - 0.05

Reviewed By: A W
Loren A. Berge, Ph.DG7 08/08/ %
Supervisor, Radiochemistry Section

1

|
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To: Bill Floyd From: Radiochemistry Section
ED - Rad. Licensing / Regulation Scientific Laboratory Division
llaz. & Rad. Materials Bureau 700 Camino de Salud, NE
P.O. Box 26110 P.O. Box 4700
Santa Fe, NM 87502 Albuquerque, NM 87196-4700

Re A soll sample submitted to this laboratory on July 22,1996

g a g %.-

User:
ED Radiation Licensing & Reg. 4 4'~
NM-ED 11 & R Materials Bureau , A .. a-

P.O. Box 26110
[, f iSanta Fe, NM 87502 :

h .. , l
#

4e

Q % r? |

d4 , r, ,., e tDEMOGRAPHIC DATA 9

COLLECTION LOCATION"
On 19-Jul-96 By: Flo ... ')nfasway-
Att 9:40 hrs. In/Near Santa Fe ye T4e at

,5 4 Fe Cad) CL6 (,4 Gum
ANALYTICAL RESULTS

Analysis Value Sigma D.Lmt. __Ibits Analyst

G-Alpha w/ Am-241 ref. 10.90 2.00 1.80 pCi/G-Dry Troxel
G-Alpha w/ U -nat ref. 14.40 2.40 2.40 pCi/G-Dry Troxel
G-Beta w/ Cs-137 ref. 30.80 3.10 3.30 pCi/G-Dry Troxel
G-Beta w/ Sr/Y90 ref. 29.00 2 70 3.10 pCi/G-Dry Troxel
U -234, Alpha Spec. 1.07 0.07 0.03 pCi/G-Dry Monroe
U -238, Alpha Spec. 0.98 0.07 0.02 pCi/G-Dry Monroe
Am-241, Alpha Spec. 0.04 0.02 0.10 pCi/G-Dry Ewing ;

Pu-238, Alpha Spec. 0.01 0.02 0.12 pCi/G-Dry Ewing l

Pu-239+240, Alpha Spec 0.02 0.02 0.07 pCi/G-Dry Ewing

Notations & Comments;. |
Uncensinties. sigmas, are expressed as +- one standard deviation. i.e. one standard error.
Small negative or positive values which are less than two(2) standard deviations should be interpreted as: including *zero'; as 'not detected';
as 'less than the detection limit (< D. Lmt.)* when reported; or 'less than twice the standard deviation'.

Laboratory Remarks:

Preparation of Sample for Analysis:
...................................

(Continued on page 2.)

|
|
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The sample was dried (22-Jul to 24-Jul-96) for at least 16 hours
in a 110 degree C oven and a 21.% weight loss (moisture) was observed.
The dried sample was homogenized and ball milled. After ball milling,
to prevent damage to powder mill, 5.9% coarse / oversize material was
removed; with the remainder powder milled and used as the analytical
sample.

!
!

Gamma Spectroscopy Report:
==========================

A 150. Gram sample counted as a pressed pellet on 5-Aug-96 by JL Ewing
and LA Berge.

Value 1-Sigma MDA

Nuclide & T-1/2 ( pCi/G ) ( pCi/G ) ( pCi/G ) ;

_______ ________ ___________ _________ _________

K-40 1.3 GY 17.5 18 0.4

Mn-54 312. D n/d - - 0.04

Co-57 272. D n/d - - 0.02

Co-58 71. D n/d - - 0.04

Co-60 5.27 Y n/d - - 0.03

Ag-110m 250. D n/d - - 0.04

Sb-125 2.73 Y n/d - - 0.09

Cs-134 2.06 Y n/d - - 0.04
-

Cs-137 30.0 Y 0.30 0.04 0.03
Ac-228eq 5.75 Y 1.1 0.12 0.11
Pb-212eq 1.91 Y 1.2 0.14 0.05 |

Bi-212eq 1.91 Y 1.2 0.22 0.5 j

T1-208eq 1.91 Y 0.36 0.05 0.05 i

Th-234eq 4.5 GY 1.3 0.3 0.3

Ra-226 1.6 kY 1.1 0.2 0.6
Pb-214eq 1.6 kY 1.2 0.13 0.10 i

Bi-214eq 1.6 kY 0.87 0.10 0.08
Pb-210 20.4 Y 2.7 0.5 0.9 :

U-235 703.8 MY n/d - - 0.16
Am-241 432.2 Y n/d -- 0.06 ,

Reviewed By: (Mr 4-
Loren A. Berge, Ph.D.f 08/06/%
Supervisor, Radioctemistry Section ,

-.



STATE OF NEW MEXICO DEPARTMENT OF IIEALTII
45 SCIENTIFIC LABORATORY DIVISION
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-

P.O. Box 4700 700 Ccmina de S*lud, NE
Albuquerque, NM 87196-4700 [505]-841-2500.*

RADIOCIIEMISTRY SECTION 1505]-841-2574

*** Distribution
August 5,1996

o user 55s14ANALYTICAL REPORT
GSubmitter 514

Request SLD Accession No. RC-96-0327 (p SLD Files
ID No. 137234

,mee .

.

. . ;

To B. Floyd From: Radiochemistry Section
ED - Rad. Licensing / Regulation Scientific Laboratory Division
liaz. & Rad. Materials Bureau 700 Camino de Salud, NE
P.O. Box 26110 P.O. Box 4700
Santa Fe, NM 87502 Albuquerque, NM 87196-4700

Ret A soll sample submitted to this laboratory on July 18,1996.

%151e ,8,%
User: n
ED Radiation Licensing & Reg. 7

g $14NM ED II & R Materials Bureau

f. S
P.O. Box 26110 =
Santa Fe, NM 87502 R 13,\4 v y.e

$ ; L')
~

e s

DEMOGRAPIIIC DATA k AY., i

COLLECTION LOCATIO'M30cszW _

g On 16-Jul-96 By: Flo ... Green Maintenance Shed
At: 0:00 hrs. In/Near: Santa Fe Alen VL Goen ,

%L F< G L, ca 6M %"
ANALYTICAL RESULTS

Analysis Value Sigma D.Lmt. Units Analyst

G-Alpha w/ Am-241 ref. 12.20 2.60 2.00 pCi/G-Dry Troxel
G-Alpha w/ U -nat ref. 15.60 3.00 2.50 pCi/G-Dry Troxel !

G-Beta w/ Cs-137 ref. 31.40 3.50 3.60 pCi/G-Dry Troxel |

G-Beta w/ Sr/Y90 ref. 29.80 3.10 3,40 pCi/G-Dry Troxel I
U -234, Alpha Spec. 1.26 0.08 0.03 'pci/G-Dry Monroe
U -238, Alpha Spec. 1.05 0.07 0.02 pCi/G-Dry Monroe
Atil- 2 41, Alpha Spec. 0.03 0.02 0.09 pCi/G-Dry Ewing
Pu-238, Alpha Spec. 0.01 0.02 0.11 pCi/G-Dry Ewing
Pu-239+240, Alpha Spec 0.03 0.02 0.07 pCi/G-Dry Ewing

Notations & Comments:
Uncertainties, sigmas. are expressed as + one standard deviation. i.e. one standard error. j

Small negative or positive values which are less than two(2) standard deviations should be interpreted as: including 'zero'; as 'not detected';
as 'less than the detection limit (< D. Lmt.)' when reported; or 'less than twice the standard deviation'. ;

Laboratory Remarks:

Preparation of Sample for Analysis:
...................................

(Continued on page 2.) i



. _ . _ _ . . . - . _ _ _ . - _ - - _ .~. _ . . _ . . _ . . . _ . _ .

|9 4 8
i

> n/J *

' ' ' ANALYTICAL REPORT !
'SLD Accession No. RC-96-0337a,.

Continuation, Page 2 of 2 |
'

14

i f/
,

The sample was dried (19-Jul to 23-Jul-96) for at least 16 hours
i in a 110 degree C oven and a 22.% weight loss (moistur-) .was observed.

The dried sample was homogenized and ball milled. After ball milling, |'

to prevent damage to powder mill, 4.0% coarse / oversize material was |
removed; with the remainder powder milled and used as the analytical i

,
sample, f

'
.!

; !

I Gamma Spectroscopy Report: ;

.......................... ;;

i A 150. Gram sample counted as a pressed pellet on 30-Jul-96 by JL Ewing, j
' Value 1-Sigma MDA j-

j Nuclide & T-1/2 ( pCi/G ) ( pCi/G ) ( pCi/G ) ;

.|....... ........ ........... ......... .........

K-40 1.3 GY 17. 2. 0.4 [*

0.03.Mn-54 312. D n/d4 -.

0.02Co-57 272. D n/d - -<

0.03Co-58 71. D n/d --
3

0.03 !; Co-60 5.27 Y n/d --

! Ag-110m 250. D n/d - - 0.04 .

0.09 [i Sb-125 2.73 Y n/d --

0.04 !! Cs-134 2.06 Y n/d --

! Cs-137 30.0 Y 0.37 0.05 0.04 j
] I, Ac-228eq 5.75 Y 1.3 0.2 0.12 :

|' ' Pb-212eq 1.91 Y 1.2 0.2 0.05 !
'

! Bi-212eq 1.91 Y 0.9 0.2 0.4

T1-208eq 1.91 Y 0.37 0.05 0.04 I
>

Th-234eq 4.5 GY 1.4 0.4 0.3 |
Ra-226 1.6 kY 1.1 0.2 0.6 |
Pb-214eq 1.6 kY 1.1 0.15 0.07

.

Bi-214eq 1.6 kY 0.8 0.10 0.09 '
!

Pb-210 20.4 Y 2.7 0.5 0.9 !
!

,

: U-235 703.8 MY 0.07 0.02 0.11
0.05 :Am-241 432.2 Y n/d --

'
.

8

Reviewed By: I e<e et J-
Loren A. Berge, Ph.D.(/ 08/05/% :

| Supervisor. Radiochemistry Section i.

!
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ySTATE OF,NEW MEXICO DEPARTMENT OF IIEALTH

.Y SCIENTIFIC LABORATORY DIVISION*

P.O. Box 4700 700 Camino de Saludo NE
Albuquerque, NM 87196-4700 [505]-841-2500'~

RADIOCllEMISTRY SECTION [505]-841 2574

DistributionAugust 22,1996
ANALYTICAL REPORT o user 558:4

G submitter 514
Request SLD Accession No. RC-96-0351 (f SLD Files
ID No. 137235

. .
.

To Bill Floyd From: Radiochemistry Section ,

ED - Rad. Licensing / Regulation Scientific Laboratory Div.
Ilaz. & Rad. Materials Bureau 700 Camino de Salud, N.E.
P.O. Box 26110 P.O. Box 4700
Santa Fe, NM 87502 Albuquerque, NM 87196-4700

Ret A sludge sample submitted to this laboratory on August 1,1996
.

DEMOGRAPHIC DATA
COLLECTION LOCATION

On 30-Jul-96 By: Lop . . . Sludge Field: City of Santa Fe
Att 9:30 hrs. In/Near: Santa Fe

I

ANALYTICAL RESULTS 1

Analysis Value Sicma D. Lmt. Units Analyst

G-Alpha w/ Am-241 ref. 15.60 2.60 1.40 pCi/G-Dry Troxel
G-Alpha w/ U -nat ref. 20.00 2.80 1.80 pCi/G-Dry Troxel
G-Beta w/ Cs-137 ref. 29.00 3.20 3.00 pCi/G-Dry Troxel
G-Beta w/ Sr/Y90 ref. 26.80 2.80 2.00 pCi/G-Dry Troxel
U -234, Alpha Spec. 3.88 0.31 0.03 pCi/G-Dry Monroe
U -238, Alpha Spec. 2.64 0.21 0.03 pCi/G-Dry Monroe
Am-241, Alpha Spec. -0.02 0.02 0.11 pCi/G-Dry Ewing
Pu-238, Alpha Spec. 0.01 0.02 0.10 pCi/G-Dry Ewing
Pu-239+240, Alpha Spec 0.02 0.02 0.06 pCi/G-Dry Ewing
Notations & Comments:
Uncertainties. sigmas. are expressed as +- one standard deviation. i.e. one standard error. J
Small negative or positive values which are less than two(2) standard deviations should be interpreted as: including 'zero'; as 'not detected'; I

as 'less than the detection limit (< D. Lmt.)' when reponed; or 'less than twice the standard deviation'.

Laboratory Remarks:

Gamma * Qualitative Only* Assesment:
...................................

The sample, as received, was wrapped in bulk with household aluminum
foil and placed on the detector in a non-standard geometry to provide
an assesment of the raw sample. The acquisition was started at 08:00
on 02-Aug and the peaks seen were attributable to the ' naturals'.
After 19000 sec (5.3 hr) the accumulated spectrum showed the presence
of peaks for the ' naturals' and in very trace amounts, for Cs-137
(661. kev) and Co-60 (1173 & 1332 kev).

732627pg
Preparation of Sample for Analysis: ,p 4d4N4 o

ry hY
(Continued on page 2.) O ,Y h
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Continuation, Page 2 of 2
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!

mammmmmmmmmmmmmmmmmmmmmmmmmmmmmmmma

The sample was dried (02-Aug to 05-Aug-96) for at least 16 hours |
in a 110 degree C oven and a 20.% weight loss (moisture) was observed. |
The dried sample was homogenized and ball milled. After' ball milling, j
to prevent damage to powder mill, 3.6% coarse / oversize material was !
removed; with the remainder powder milled on 8-Aug-96 at 8:00 am, j

and used as the analytical sample.

For Gamma Spectroscopy, Pellet Pressed: 08-Aug-96 at 08:30 am.

Gamma Spectroscopy Report of freshly pressed pellet:
;sammmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

A 150. Gram sample counted as a pressed pellet on 8-Aug-96 at 8:45 am
by JL Ewing and LA Berge.

,

Value 1-Sigma MDA
Nuclide & T-1/2 ( pCi/G ) { pCi/G ) ( pCi/G ) !

;_______ ________ ___________ _ ________ _________

K-40 1.3 GY 15.4 1.6 0.4 -

Mn-54 312. D n/d - - 0.04 !

0.02 |Co-57 272. D n/d - -

Co-58 71. D n/d - - 0.04 :
Co-60 5.27 Y 0.06 0.01 0.03 :
Ag-110m 250. D n/d 0.04- -

,

Sb-125 2.73 Y n/d - - 0.09--

I Cs-134 2.06 Y n/d - -

,

0.04 :
Cs-137 30.0 Y 0.12 0.02 0.03
Ac-228eq 5.75 Y 1.0 0.11 0.12
Pb-212eq 1.91 Y 1.1 0.13 0.05
Bi-212eq 1.91 Y 1.0 0.18 0.3
T1-208eq 1.91 Y 0.33 0.04 0.05
Th-234eq 4.5 GY 2.6 0.6 0.4 <

Ra-226 1.6 kY ( not calculated ) 0.6 )
Pb-214eq 1.6 kY 0.9 0.10 0.08
Bi-214eq 1.6 kY 0.72 0.08 0.08
Pb-210 20.4 Y 1.0 0.4 0.9
U-235 703.8 MY 0.30 0.09 0.3

Am-241 432.2 Y n/d - - 0.06

Reviewed By:
IAren A. Berge, Ph.D. 08/22/ %
Supervisor, Radiochemistry Section

;

,
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STATE OF h'EW MEXICO DEPARTMENT OF IIEALTII
,

,

SCIENTIFIC LABORATORY DIVISION' '

P.O. Box 4700 700 Ccmino de Silud, NE
'

Albuqucrque, NM 87196-4700 (505]-84I-2500-

RADIOCIIEMISTRY SECTION 1505]-841-2574

emmm Distdl>ution
August 8.1996 ,

' 55n*
ANALYTICAL REPORT S",'g*',ite,5i4

fg$9yo**'347443 SLD Accession No. RC-96-0335 L4 SLD Files

mee . . .
. l .

To Bill Floyd From: Radiochemistry Section
ED - Rad. Licensing / Regulation Scientific Laboratory Division
llaz. & Rad. Materials Bureau 700 Camino de Salud, NE

P.O. Box 26110 P.O. Box 4700
Santa Fe, NM 87502 Albuquerque, NM 87196-4700

Ret A soll sample submitted to this laboratory on July 22,1996 9912737,
$ k'

User:
ED Radiation Licensing & Reg. 80 6
NM-ED l1 & R Materials Bureau d EE G

Santa Fe, NM 87502 } {[ '"" g/
P.O. Box 26110 (9 c

9, ,

2c
DEMOGRAPIHC DATA -

COLLECTION LOCATION
On: 19-Jul-96 By: Flo ... Entrance Lawn Area
At: 10:45 hrs. In/Near: Santa Fe Su d /^e b, a Act 5t k.*~

ANALYTICAL RESULTS
Analysis Value Sigma D.Lmt. Units Analyst

G-Alpha w/ Am-241 ref. 14.40 3.00 1.90 pCi/G-Dry Troxel
G-Alpha w/ U -nat ref. 18.40 3.50 2.50 pCi/G-Dry Troxel
G-Beta w/ Cs-137 ref. 29.30 3.20 3.60 pCi/G-Dry Troxel
G-Beta w/ Sr/Y90 ref. 27.80 2.80 3.50 pCi/G-Dry Troxel
U -234, Alpha Spec. 1.16 0.08 0.03 pCi/G-Dry Monroe
U -238, Alpha Spec. 0.98 0.07 0.02 pCi/G-Dry Monroe
Am-241, Alpha Spec. 0.02 0.02 0.10 pCi/G-Dry Ewing
Pu-238, Alpha Spec. -0.03 0.02 0.11 pCi/G-Dry Ewing
Pu-239+240, Alpha Spec 0.00 0.02 0.07 pCi/G-Dry Ewing
Notations & Comments:
Uncertainties, sigmas are expressed as +- one standard deviation, i.e. one standard error.
Small negative or positive values which are less than two(2) standard deviations should be interpreted as: including 'zero'; as 'not detected';
as 'less than the detection limit (< D. Lmt.)' when teported; or 'less than twice the standard deviation'.

Laboratory Remarks:

Preparation of Sample for Analysis:
.......c...........................

(Continued on page 2.)
.
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Continuation, Page 2 of 2 e

- j
,

i
#

1
; The sample was dried (22-Jul to 24-Jul-96) for at least 16 hours i

in a 110 degree C oven and a 22.% weight loss (moisture) was observed. i
'

The dried sample was homogenized and ball milled. After ball milling, |
to prevent damage to powder mill, 14.% coarse / oversize material was,

>
,

j removed; with the remainder powder milled and used as the analytical ,

sample. ;i
' !
,

;

, Gamma Spectroscopy Report: |
! ,......------------ ....---

! A 150. Gram sample counted as a pressed pellet on 6-Aug-96 by JL Ewing j

; and LA Berge. !

Value 1-Sigma MDA !

Nuclide & T-1/2 ( pCi/G ) ( pCi/G ) ( pCi/G ) |
....... ........ ........... ......... .........

K-40 1.3 GY 15.1 1.6 0.4

Mn-54 312. D n/d - - 0.03 .

'

Co-57 272. D n/d - - 0.02
Co-58 71. D n/d - - 0.04 ,

Co-60 5.27 Y n/d - - 0.03
Ag-110m 250. D n/d - - 0.04 |

'

Sb-125 2'.73 Y n/d 0.09- -

Cs-134 2.06 Y n/d -- 0.04
Cs-137 30.0 Y 0.08 0.02 0.04;
Ac-228eq 5.75 Y 0.7 0.09 0.12
Pb-212eq 1.91 Y 0.9 0.10 0.05 :

Bi-212eq 1.91 Y 0.5 0.16 0.5
T1-208eq 1.91 Y 0.24 0.03 0.04
Th-234eq 4.5 GY 1.0 0.3 0.3 i

Ra-226 1.6 kY 1.2 0.2 0.6
Pb-214eq 1.6 kY 1.0 0.10 0.10 |

Bi-214eq 1.6 kY 0.74 0.08 0.09 |

Pb-210 20.4 Y 4.4 0.6 1.0 ,

- - 0.15 [U-235 703.8 MY n/d
Am-241 432.2 Y n/d -- 0.05 1

1

Reviewed By: IN ]
Loren A. Berge, Ph.D.(/ 08/08/96 ,

Supervisor, Radiochemistry Section

,
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STATE OF NEW MEXICO DEPARTMENT OF llEALTil,,

SCIENTIFIC LABORATORY DIVISION
P.O. Box 4700 700 Camino de Salud, NE

Albuquerque, NM 87196-4700 [505]-841-2500**

RADIOCliEMISTRY SECTION [505]-841-2574-

March 31,1995 '**************************************|
Distribution

ANALYTICAL REPORT U ""r 558 4
G Submitter 514

"d'$.'108885 ' SLD Accession No. RC-95-0174 (A SL.D FuesD
essenesesammessenessessemeemmeseeamosas p

To: Margaret Lopez From: Radiochemistry Section @4
NM Environment Department Scientific Laboratory Div. 9 ' WW
llaz. & Rad. Materials Bureau 700 Camino de Salud, N.E.
P.O. Box 26110 P.O. Box 4700
Santa Fe, NM 87502 Albuquerque, NM 87196-4700

Ret A water sample submitted to this laboratory on March 17,1995
.

DEMOGRAPillC DATA
COLIECTION LOCATION

On: 16-Mar-95 By: LOP . . River Santa Fe
Att 13:25 hrs. In/Near: Santa Fe

.

f 3,, V 2 2. l y; a[bc,
I

h ANAL ICAL RESULTS
Analysis- V Value Siema D. Omt. Units Analyst

G- Alpha Jw'[/ Am- 241 ref . )t
55.00 11.00 3.80 pCi/L Monroe

G-Alpha [w U -nat ref. 9 C, . 0 0 13.00 6.30 pCi/L Monroe
G-Beta 'w/ Tipi,3%_ref 7 80.00 8.00 4.80 pCi/L Monroe
G-Beta w/ Sr/Y90 ref. 68.00 6.00 4.10 pCi/L Monroe
Pu-239, Alpha Spec. 0.01 0.02 pCi/L Ewing
Pu-238, Alpha Spec. 0.02 0.02 pCi/L Ewing
Notations & Comments:
Uncertainties. sigmas, are expressed as +- one standard deviation, i.e. one standard error.

Small ne 'ative or positive values which are less than two(2) standard devis ns should be interpreted as: including 'zero*; as 'not detected';
es*less n the detection limit (< D. Lmt.)' when reported; or 'less than c.< ice the standard deviation'.

Laboratory Remarks:
Sample received was a water sample with some light reddish brown
muddy sediment; not enough to cover bottom of cubitainer, but almost
so. It had not been acidified and is being retained unacidified.

Gross alpha / beta analysis was performed 17-Mar-95 thru 20-Mar-95.

Gamma Spectroscopy Results:
===========================

Seven gamma peaks were ' detected', greater than system background
from 40 kev to 1600 kev for a 1 liter sample of the supplied water
counted 20-Mar-95 at 09:35 for 60,000 sec (about 17 Hr) and evaluated
at the 95% peak confidence level with Canberra's Spectran-F (V4.1).
An LLD calculation at selected energies was performed for the
collected spectrum as of the date & time of counting producing:

(Continued on page 2.)
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:
!
.

Energy, kev LLD, gps /L Energy, kev LLD, gps /L {
i----------- ------------ ----------- ------------

100.0 < 0.06 700.0 < 0.2 -

150.0 < 0.08 800.0 < 0.2 |
200.0 < 0.1 1000.0 < 0.2 !

300.0 < 0.1 .1200.0 < 0.2 1

400.0 < 0.1 1400.0' < 0.2 |
500.0 < 0.1 1600.0 < 0.2
600'.0 < 0.2

A closer inspection of the software ' detected' peaks revealed all |
'

were very. weak, unreliable (>25% 1 sigma uncertainty in net area),
.and likely are artificial ' detects', ,

Therefore: i

Zero gamma peaks were reliably observed.
|

On March 23 the sample was acidified to pH < 2 with nitric acid and
allowed to stand a minimum of 24 hours pending further analysis. ;

|

Plutonium analysis was performed 24-Mar-95 thru 31-mar-95. ;
'

i

Reviewed By: w "A
Loren A. Berge, Ph.D. 1703/31/95
Supervisor, Radiochemistry Section ;
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7TAS"37 TATER TR3
,

PROCESS & ENSTREX
(PHASES

l

IX"ERSTATE XUC:
SAX"A FE, Xi-

!
|

TABLE OF C

WWTS-01 WASTEWATER TR:
WWTS-02 WASTEWATER TR:
P&ID-01 KEY TO SYMBOL
P&ID-02 SUMPS, SCREEN

P&ID-03 EQUALIZATION T;

P&ID-04 FILTER BACKWAS
P&ID-05 SLUDGE THICKEI'

:

O PAT"3RS0X ASS
CHICAGO, II

_
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Don,
Please see attached letter to William Floyd in response to the New Mexico technical
assistance request. In order for NRC to be responsive, I would like to be able to fax this letter
to William Floyd tomorrow. Therefore, I request you concurrence by COB tomorrow. Thanks.

A <<<<<<<<<<<<<<<
Dick:

Attached is a small redline / strikeout that Cyndi did. I think you will need to call up in
Wordperfect to see it. The changes are to ensure that we do not imply that there is only one.

method in the IN. The changes are not major, and I concur with those changes. 1
4

i Cyndi has, by the way, put in a tremendous amount of effort to be sure that things are
technically correct and that we don't get crosswise of policy or recommendations comming
from the agency allegation coordinator. Just in case you have any doubts, I not only support,
but also appreciale her efforts in this area. ;

One down. We need to get the other letter out, as per our discussions yesterday with Carl.

Donald A. Cool
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U. S. NUCLEAR. REG'ULdTORY ' COMMISSION
'

^

| OFFICE OF STATE PROGRAMS '

STATE PROGRAMS FAX: (3d1) 415-3502
.

:

US NRC MAIN FAX:; (301) 415-2260/1137/2259 :
'

j: t -

,

NUMBER OF PAGES: 3_ including this page '

i; '
, , ,

DATE: February 5,1997 *
.

4

:
:

I TO: William Floyd, State of New Mexico
)
i FROM: Paul H. Lohaus Deputy Director

'

i Office of State Programs
;

SUBJECT: Response to November 12,1996 Letter

i

; Attached is a copy of my February 5,1997, letter responding to your
November 12,1996 letter. If you have any questions, please give me |

|| a call on 301-415-2326.

! cc:
'

PGuerrerortiz !

CBalkany
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