


Dale Doremus -2- December 23, 1998
ESH-18/WQ&H:98-0437

« erational plan submitted to you under the November 20" Jetter. The Laboratory
proposes to submit quarterly reports to NMED, starting with the first quarter of 1999,
with effluent and monitor well analytical results as well as progress updates on the
evaporator project and interim compliance activities.

Please contact Bob Beers of the Laboratory's Water Quality and Hydrology Group at

(505) 667-7969 if you require additional information regarding the Laboratory’s Ground
Water Discharge Plan Application for the RLWTF at TA-50.

Sincerely, /7 Sincerely,

. Thomas Baca
Division Director Environmental Management Program

DJE/mm

Cy: J. Davis, NMED SWQB, Santa Fe, NM
B. Garcia, NMED HRMB, Santa Fe, NM
D. Gurule, DOE LAAO, MS A316
J. Vozella, AAME, LAAO, MS A316
R. Burick, DIR, MS A100
B. Stine, ALDNW, MS F629
B. Matthews, NMT-DO, MS E500
S. Gibbs, NW-MM, MS A102
S. ae, (ESH-18/WQ&H:98-0437), ESH-18, MS K497
B. Beers, ESH-18, MS K497
ESH-DO File, MS K491
WQ&H File, MS K497
CIC-10, MS A150













Ms. Diane
February 26, 1999
Page 3

Please contact Phyllis Bustamante of the GWQB, Pollution Prevention Section (PPS) at 827-
0166 by Mar 12, 1999 to discuss the status of the discharge plan application and your current
concerns. Based on your current concerns, the NMED will make a decision on holding a public
hearing by mid March.

Sincerely,

g

: M. Doremus, Program Manager
Ground Water Quality Bureau, Pollution Prevention Section

DMD/PAB/f

XC: James Bearzi, District Manager, NMED District 11













Ms. Natseway
February 26, 1999
Page 3

Please contact Phyllis Bustamante of the GWQB, P« ution Prevention Section (PPS) at 827-
0166 by March 12, 1999 to discuss the status of the discharge plan application and your current
concerns. Based on your current concerns, the NMED will make a decision on holding a public
hearing by mid March.

Sincerely,

09& /(@W

Dale M. Doremus, Program Manager
Ground Water Quality Bureau, Pollution Prevention Section

DMD/PAB/pab

Xc: James Bearzi, District Manager, NMED District 11

























Mr. Gurule, DP-1132

February 19, 1999

Page 7
LANL will need to commit to submitting a corrective action plan for NMED, GWQB
approval if water quality data from any R wells indicates that concentrations of
constituents in the regional aquifer that are not effective and enforceable pursuant to the

1zardous Waste Act or the Atomic Energy Act exceed WQCC 3103 numerical

standards.

Please note, the RCRA, RFI Work Plan for Mortandad Canyon has been submitted as part of the
discharge plan application in response to the GWQB’s April 21, 1997 letter. RCRA, RFI Work
Plan documents may be submitted to the GWQB for corrective actions under the discharge plan
(DP-1132). However, the corrective actions shall be consistent to WQCC Regulation 3107.A.10.
The corrective actions must include an investigation to define the nature and extent of ground
water contamination and a proposed abatement option for ground water that does not meet
WQCC Regulation 3103 numerical standards for constituents that are not effective and
enforceable pursuant to the Hazardous Waste I inagement Regulations, or the Atomic Energy
Act.

Please submit a thorough written response to this letter by March 12, 1999. If there are questions
in developing a response to any of the above issues, please contact the GWQB for information or
direction on the response.

Sincerely,

1yllis Bustamante
Ground Water Quality ireau
Pollution Prevention Section

XC: Steven Rae, Group Leader, ESH-18, Mail Stop K497, Los Alamos National Laboratory,
Los Alamos, New Mexico 87545
Barbara Hoditschek, SWQB
Ralph Ford-Schmid, DOE-C
J¢ n Young, HRMB













Ms. Sanchez
February 26, 1999
Page 3

Bureau (HRMB).

Please contact Phyllis Bustamante of the GWQB, Pollution Prevention Section (PPS) at 827-
0166 by March 12, 1999 to discuss the status of the discharge plan application and your current
concerns. Based on your current concerns, the NMED will make a decision on holding a public
hearing by mi March.

Sincerely,

Lo St

Dale M. Doremus, Program Manager
Ground Water Quality Bureau, Pc ution Prevention Section

D} J/PAB/pab

XC: James iearzi, District Manager, NMED District 11













Ms. Phyllis Bustamante -3- March 12, 1999
ESH-D0:99-046

If you would like additional information concerning this response, please contact

Bob Beers of the Laboratory’s Water Quality and Hydrology Groi  at 667-7969. As
promise the Laboratory will provide the NMED GWQB with quarterly progress reports
beginning in April, 1999.

S%mml ,! VE M A

Dennis J. Erickson Thomas Baca
" Division Director Program tor

Environment, Safety, and Health Division Environn .Manag :nt Program
- DJE/amt

Enclosures: a/s

Cy:
! J. Davis, NMED, SWQB, Santa Fe, New Mexico, w/enc.
B. Garcia, NMED, HRMB, Santa Fe, New Mexico, w/enc.
B. Stine, ALDNW, w/enc., MS F629
R. Michelotti, CST-7, w/enc., MS E525

D. Gurule, DO/ LAAO, w/enc., MS A316

I. Vozella, DOE/LAAO, w/enc., MS A316 RECE, / FD
R. Burick, DLD-OPS, w/enc., MS A100 MAR 15 ’ '

T. Gunderson, DLD-OPS, w/enc., MS A100 5 ) 999

D. Broxton, EES-1, w/enc., MS D462 OUND Way

S. Hanson, EM/RLW, w/enc., MS E518 1ER Byp-

D. Moss, EM/RLW, w/enc., MS E518

P. Worland, EM/RLVW, w/enc., MS E518

K. Hargis, EM/WM, w/enc., MS J591

S. Rae, ESH-18, (ESH-18\WQ&H:99-0( ') w/enc., MS K497
Beers, ESH-18, w/enc., MS K497

M. Saladen, ESH-18, w/enc., MS K497

N. Williams, ESH-18, w/enc., MS K497

D. Woitte, LC/GL, w/enc., MS A187
Matthews, NMT-DO, w/enc., MS E500

S. Gibbs, NW-MM, w/enc., MS A102

S. Schriber, NMT-2, w/enc., MS E511

S. Yarbro, NMT-2, w/enc., MS E511

ESH-DO File, w/enc., MS K491

WQ&H File, w/enc., MS K497

CIC-10, w/enc., MS A150













" Radioactive Liquid Waste . .atment Facility

+ Ground Water Discharge Plan Application (DP-1132)
Request for Additional Information

Los Alamos
National Laboratory

For example, a removal rate of 70% was selected for boron. If we assume an influent
concentration of 10 mg/L and a flow rate of 1,000 L/day, then the amount of boron
through the RO is 10,000 mg/day. At a removal rate of 70%, 3,000 mg/day (30%)
will be in the permeate stream. If the recovery rate is 70%, then the permeate flow
rate is 700 L/day which gives a boron concentration of (3,000/700) = 29 mg/L. If
the recovery rate is 90%, then the permeate flow rate is 900 1/day which gives a boron
concentration of (3,000/900) = 3.33 mg/L.

NMED Req it: NMED is requesting that LANL commit to discharging only RO
permeate water to Effluent Canyon by June 30, 2000.

LANL Response: As indicated previously, e Laboratory will not blend RO reject
water into the RO permeates stream. In addition to RO permeate water, the
Laboratory will discharge two other process streams into the effluent tank for

e retolN T (I, :TUFp¢ ate ywl it __cets NM
WQCC and CWA requirements (See Figure 1.0, Attachment 2.0); and (2) the
distillate stream from the mechanical evaporator once it becomes operational (See
Figure 2.0, Attachment 2.0).

Nlvasu) Request: Please submit water quality data that is representative of influent
quality for metals and general chemistry for the past year.

LANL Response: See Attachment 5.0 for a copy of the 97 RLWTF Annual
Report. Chapter 5, Mineral Summary, presents the average, maximum, and minimum
concentrations of metals in the RLWTF’s influent (RAW) and effluent (FINAL) for
CY1997. A copy of the 1998 RLWTF Annual Report w  be provided to the NMED
GWQB as soon as it becomes available in late 1999.

NMED Request: Please review the data and submit accurate analytical results for
effluent quality for metals and general chemistry.

LANL Response: Please replace the draft 1997 RLWTF Annual Report submitted to
the NMED GWQB on August 25, 1998, (ESH-18/WQ&H:98-0289) with the nal
version of the 1997 RLWTF Annual Report in Attachment 5.0. The data included in
the final 1997 RLWTF Annual Report has been quality assured (QA) and validated.

Page 4 of 9


































State of New lexico
ENVIRONMENT DEPARTMENT
Ground Water Quality Bureau
Harold Runnels Building e
1190 St. Francis Drive, P.O. Box 26110
Santa Fe, New Mexico 87502-6110

Telephone (505) 827-2918 PETER MAGGIORE

Fax (505) 827-2965 SECRETARY

GARY E. JOHNSON
GOVERNOR

CERTIFIED LETTER - RETURN RECEIPT REQUIRED

March 19, 1999

M David Gurule, Area Manager
Departmer of Energy

528 35th Street

Los Alamos, New Mexico 87544

R : Los Alamos National Laboratory, Radioactive Liquid Waste Treatment Facility,
DP-1132

Dear Mr. Gi  1ile:

The New Mexico Environment Department (NMED), Ground Water Quality Bureau (GWQB)
has receive he information submitted by the Department of Energy (DOE) and the Los Alamos
National L oratory (LANL) da 1March 12, 1999 in response to the Request for Addit 1al
Information sent to you by the NMED dated February 19, 1999. The NMED, GWQB is
currently re :wing the response to determine if it will rovide the information required to
approve the proposed discharge from the Radioactive Liquid Waste Treatment Facility (RLWTF).

Due to the time required for review of the information submitted, and e pending determination
for h¢ ling a public hearing, the NMED is extending the time in which LANL may discharge
without an approved discharge permit for an additional 20 days. Beginning on March 21, 1999
and until NI (D approves DP-1 32, LANL shall only discharge wastewater from A-50 that
meets all Water Quality Control Commission (WQCC) Regulation 3103 standards as LANL has
committed to in letters dated November 20, 1998 and March 12, 1999.




Mr. David Gurule
March 19, 1999
Page 2

If you have any questions pertaining to this decision, please contact Phyllis Bustamante of the
GWC Po ition Prevention Section (GWPPS) at 827-0166 or me at 827-2945.

Sincerely,

ﬁ%ﬂ I

Dale M. Doremus, Program Manager
Ground Water Pollution Prevention Section

DMD/PAB/pab
















> Definition of Water Contaminant - XX. "water contaminant" means any substance that
could alter if discharged or spilled the physical, chemical, biological or radiological
qual es of water. "Water contaminant” does not mean source, special nuclear or
by-product material as defined by the Atomic nergy Act of 1954; [9-3-72, 12-1-95]

> Definitions of source, special nuclear or by-product

> (e) The term "byproduct material” means (1) any ra oactive material (except special
nuclear material) yielded in or made radioactive by exposure to the radiation incident to
the process of producing or utilizing special1 :lear material, d (2) the tailings or
wastes produced by e extraction or concent ion of uranium or thorium from any ore
processed primarily for its source material content.

> (z) The term "source material" means (1) uranium, thorium, or any other material which is
determined by the Commission pursuant to the provisions of section 2091 of this title to
be source material; or 2) ores containing one or more of the foregoing materials, in such
concentration as the Commission may by regi ition determine from time to time.

> (aa) The term "special nuclear material" means (1) plutonium, uranium enriched in the
isotope 233 or in the isotope 235, and any other material which the Commission, pursuant
to the provisions of section 2071 of this title, determines to be special nuclear material,
but does not include source material; or (2) any material artificially enriched by any of
the foregoing, but does not include source material.

> DOE Order 5400

Clean Water Act
> Other Exemptions - 3105.F. - NPDES regulated constituents - must be effective and
enforceable

Resource Conservation and Recovery Act

> Under HSWA Module VIII of RCRA Permit required to do an investigation in canyons
> Hydrogeologic Workplan
> Mortandad Canyon Workplan

Soud Gps oy D& ovelen oo

Podde: Sounse Bullahs, 3¢
TCl - Crnomtibnod Glfaad Pupnhis







I.os Alamos National Laboratory

Environment, Safety, and Health Division

P.O. Box 1663, Mail Stop K491 Date: March 23, 1999
Los Alamos, New Mexico 87545 Refer to: ESH-D0:99-51
(505) 667-4218 / FAX: (505) 665-3811

"
K

REC.E;W?L’“

Ms. Phyllis Bustamante MER 79 18589
Ground Water Quality Bureau .
Pollution Prevention Section AUND WATER BLEF

New Mexico Environment Department
P.O. Box 26110
Santa Fe, New Mexico 87502

SUBJECT: INSTALLATION OF MECHANICAL EVAPORATOR,
GROUND WATER DISCHARGE PLAN APPLICATION FOR THE
TA-50 RADIOACTIVE LIQUID WAS E TREA MENT
FACILITY, DP-1132

Dear Ms. Bustamante:

In our March 12, 1999, letter (ESH-DO:99-046) we reported to you thatitis e
Laboratory’s goal to have a mechanical evaporator operating at the Radioactive Liquid
Waste Treatment Facility (RLWTF) at TA-50 within 18 months. Additionally, we
informed you that on March 19, 1999, after bids for the mechanical evaporator were
opened, the Laboratory would then be able to confirm whether or not the 18 month goal
was achievable.

On March 15, 1999, the Laboratory received six bids for an evaporator system. Delivery
times for e evaporator systems range from two months to seven months after placement
of the order. The Laboratory has formed a team of 24 individuals to evaluate the bids and
select the most appropriate evaporator treatment technology. In addition to reviewing
the bid packages submitted by each vendor, evaluation team members will visit proposed
treatme units at their current sites. On April 5™ and 6™ vendors : scheduled to make
presentations to the evaluation team at the Laboratory. Final selection of an evaporator
system is scheduled for April 7, 1999.

Once a vendor has been selected and a delivery date for e evaporator has been
established, the Laboratory will complete a detailed Critical Path Schedule for =
installation and start-up of the selected equipment. The project schedule will account for:
(1) facility modifications required for installation of the evaporator and related treatment
equipment; (2) environment, safety, and health (ESH) permitting and documentation
requirements; (3) operational testing and check-out; (4) a DOE Readiness Assessment
(RA); and (5) other DOE requirements for nuclear facilities.




Ms. Phyllis Bustamante -2- March 23, 1999
E! -D0O:99-51

On April 14, 1999, the Laboratory will submit to you a detailed project schedule with a
commitment to a final completion date for an operational evaporator at the RLWTF at
TA-50.

On a related matter, we would ke to bring to your attention a problem with one of the
attachments in the March 12, 1999, letter referred to previously. Attachment 3.0,
Description of Chemical Denitrification Process, was erroneously stamped
“Confidential” when it should have been labeled “For Official Use Only”. Please return
the “Confidential” copy of Attachment 3.0 to Bob Beers of the Laboratory’s Water
Quality and Hydrology Group and replace it with the attached “For Official Use Only”
copy. Th: ¢ you for your cooperation in this matter.

If you would like additional information concerning this response, j :ase contact Bob Beers
of the Laboratory’s Water Quality and Hydrology Group at 667-7969.

Sincerely,
A ADNo—
Dennis J. Erickson Thomas E. Baca
Division Director Division Director
Environment, Safety, and Health Division Environmental Management Division

DIE:TEB B/em
Attachments: a/s

Cy: M. Leavitt, NMED/GWQB, Santa Fe, New Mexico, w/att.
J. Davis, NMED/SWQB, Santa Fe, New Mexico, w/att.
B. Garcia, NMED/HRMB, Santa Fe, New ! :xico, w/att,
D. Gurule, DOE/LLAAO, w/att., MS A316
J. Vozella, DOE/LLAAO, w/att., MS A316
R. Burick, DLD-OPS, w/att., MS A100
T. Gunderson, DLLD-OPS, w/att., MS A100
B. Stine, ALDNW, w/att., MS F629
R. Michelotti, CST-7, w/att., MS E525
D. Broxton, EES-1, w/att., MS D462
S. ‘anson, EM/RLW, w/att., MS E518
D. Moss, EM/RLW, w/att., MS E518
P. Worland, EM/RLW, w/att., MS E518
K. Hargis, EM/WM, w/att., MS J591
S. ae, (ESH-18/WQ&H:99-0105) ESH-18, w/att., MS K497
B. Beers, ESH-18, w/att., MS K497
M. Saladen, ESH-18, w/att., MS K497
N. Williams, ESH-18, w/att., MS K497
D. Woitte, LC/GL, w/att., MS A187

Cy: (Continued)




Ms. Phyllis Bustamante -3-
ESH-D0:99-51

B. Matthews, NMT-DO, w/att., MS E500
S. Schriber, NMT-2, w/att., MS E511

S. Yarbro, NM -2, w/att., MS E511

S. Gibbs, NW-MM, w/att., MS A102

H. Ruppel, ALDSSR, w/att., MS B260
CIC-10, w/att., MS A150

ESH-DO File, w/att., MS K491

WQ&H File, w/att., MS K497

March 23, 1999




ATTACHMENT 3.0

(REVISED MARCH 18, 1999)

I :scription of Chemical Denitrification Process

FOR OFFICIAL JSE ONLY







OFFICIAL USE InLY

Sulfamic acid

Sulfuric acid nitrogen }Slo;llurg d
Water gas y 10)“ ©
Waste Reactor Electroly- Metal
collection p| tank - » ticmetal polishing
tank recovery » column
Metal return l ¢
L Denitrified
waste to the-
RLWTF
Figure 2. Chemical Denitrification Flow Diagram. _ headworks

The following part shows the average input and output flow streams as well as the
chemical use. These streams were calculated based on the survey of the main n ‘ate
waste generators (other than TA-55) described in the Draft Radioactive Liquid Waste
Survey Report, by Benchmark Environmental Corporation, December, 1998.

INPUT (per week)

Volume: 10L

Nitrate content: 477 g/L NOs™ (or 108 g/L N)
Composition: 40 % Nitric Acid (HNOs)
Total N: 11.8 kg

Total nitrate: 52 kg

OUTPUT

Volume: 700 L'
Nitrate content: 742 mg/L NOj™ (or 168 mg/L N)
Composition: NaNOs, 742 me/L
Na;SO4 195 g
Total N: 118 g
Total nitrate: 522 g

* Water will be added to the process due to the high nitric acid concentration in the input.
Otherwi  at these high con« trations the resulting salts would precipitate.

( MICAL USE (per week):
Sulfamic id [NSO;H) 82 kg

Sodium hydroxide (NaOH) 68 kg
Su 1ric acid (H,SO4) 4 g







Los Alamos

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:99-0138
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 667-7969

Los Alamos, New Mexico 87545

Ms. Phyllis Bustamante

Ground Water Pollution Prevention Section
Ground Water Quality Bureau

New Mexico nvironment Department
P.O. Box 26110

1190 St. Francis Drive

Santa Fe, New Mexico 87502

SUBJECT: NMED SAMPLING AND ANALYSIS OF EFFLUEN FROM THE
LABORATORY’S RADIOACTIVE LIQU ) WASTE TREATMENT
FACLITY AT TA-50

Dear Ms. Bustamante:

As we have discussed on the telephone during this past week, there are several safety issues
regarding your request to obtain effluent samples from Los Alamos National Laboratory’s
(Laboratory) Radioactive Liquid Waste Treatment Facility (RLWTF) at TA-50 and submit them for
analysis at the SLD laboratory in Albuquerque. I wor | ke to take this opportunity to review two
of these issues with you.

First, the Laboratory is concerned that the SLD laboratory in Albuquerque is Certified/Approved to
analyze water samples with the level of radioactivity which the RLWTF effluent samples may
contain. In order to ensure that the RLWTF samples do not violate any SLD
Certifications/Approvals, I would like to request that ¢ NMED provide the Laboratory with
written documentation from SLD confirming their capability to analyze radioactive samples fror
the RLWTF. The RLWTF's Annual Report for 1997 can serve as guide for determining the
anticipated levels of radioactivity and the radioisotopes present in the RLWTF's effluent.

And second, the Laboratory is also concerned that the RLWTF effluent samples do not violate any
Department of Transportation (DOT) regulations while you are transporting them from TA-50 to the
SLD laboratory in Albuquerque. DOT regulations contain numerical limits for both radioactivity
and H. Samples preserved with an acid may exceed DOT limits. [ would like to re 1est written
contirmation from the NMED that all water samples from the .LWTEF will be transported in
accordance with DOT regulations.




Ms. Phyllis Bustamante -2- April 9, 1999
ESH-18/WQ&H:98-0138

Thank you for your attention to these matters. Please contact me at 667-7969 if we may be of
assistance in resolving these concerns.
Sincerely,

Bl

Bob Beers
Water Quality and Hydrology Group

RB/py

Cy: B. Enz, RD Enz, Inc., Santa Fe, New Mexico
D. Moss, EM-RLW, MS 518
S. Rae, ESH-18, MS K497
M. Saladen, ESH-18, MS K497
J. Vozella, DOE/LAAO, MS A316

WQ& File, MS K497
CIC-10, MS A150
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SENT BY:LANL ; 4-14-99 5 12:44 ESH-18- 505 8272965:# 1/ 4

| RECEIVED

‘ ' APR 14 1999

Los A amos
Los Alamos National Laboratory " NUND WATERWBIRR QUALITY & HYDROLOGY GROUP, ESH-18
Los Alamos, New Mexico 87545 FAX TRANSMITTAL SBEET

FAX #: (505) 665-9344 VERIFICATION #: (505) 665-0453

DATE: 3‘/4/?? LOG NO: WO&H-FAX-99-

FR(  ~R7 Bz PHONE #: S(5—6lT7- 7% 7

TO: Bl /brtiplonre. . FAX #: SL7-2765 PHONE #._£A7-0/66

ORG:_ MIED, /5t 8

TO: ’ FAX #: PHONE #:

ORG:

TO: FAX #: ___PHONE #:
RG: |

MESSAGE: %@///3 —
Lrached & Ao [foffor sk — commdial B
/Peobwé/ Ao ) ED  ong T Scdestile . fie -
Ao glectancel appgater, Hlease’ Gell mre
G G777 A 774 /Iéz/&—w »»»»» 14% GresH~2C  go Cogceiqs

B

NUMBER OF PAGES TO FOLLOW: o3

Cy: WQ&H Fax File

(58

TEAM LEADER OR GROUP LEADER




SENT BY:LANL 7 4-14-99 7 12:45 5 ESH-18~ 505 8272965:% 2/ 4

| Los Alamos National Labor: tory

Environment, Safety, and Health Division

P.O. Box 1663, Mail Stop K491 Date: April 14, 1999
Los Alamos, New Mexico 87545 Refer to: ESH-D0:99-058
(505) 667-4218 / FAX: (505) 665-3811

Ms. Phy s Bustamante

Ground Water Quality Bureau
Pollution Prevention Section

New Mexico Environment Department
P.O. Box 26110

Santa Fe, New Mexico 87502

SUBJECT: 'GROUND WATER DISCHARGE PLAN APPLICATION FOR THE
TA-50 RADIOACTIVE LIQUID WASTE TREATMENT
FACILITY, DP-1132

Dear Ms. Bustamante:

Enclosed is a detailed project schedule for installation and start-up of the proposed
mechanical evaporator for the Laboratory’s Radioactive Liquid Waste Treatment
Facility (RLWTF) at TA-50. The estimated ready-to-run date for the mechanical
evaporator is February 28, 2000, It should be noted that this project s edule includes
a 20 percent contingency to account for the uncertainties associated with the required
project activities. [t is, however, the Laboratory’s goal to: mplete the project by

ecember 22, 1999, if no appreciable delays are encountered.

The Laboratory has tentatively identified Benchmark Environmental Corporation as the
vendor for the mechanical evaporator. Benchmark has proposed a trailer-mounted
system with a 15 gallon per minute (gpm) capacity. Input to the mechanical evaporator
will be from the RLWTF’s electrodialysis reversal (EDF  :atment unit that concentrates
the reject stream from the reverse osmosis (RO) system. .. condensate streamn from the
mechanical evaporator will be piped to the ™" "WTF’s effluent tanks for eventual
discharge to the NPDES Outfal] at Mortandad Canyon or future reuse under the
RLWTF’s Zero Liquid Discharge Project. As currently proposed the bottoms waste
stream from the mechanical evaporator will be shipped to an off-site contractor for

solidification and disposal.




SENT BY:LANL 7 4-14~99 5 12:45 5 ESH-18- 505 8272965;# 3/ 4

Ms. Phyllis Bustamante -2~ April 14, 1999
ESH-D0:99-058

If you would like additional information concerning  is response, please contact

Bob Beers of the Laboratory’s Water Quality and Hydrology Group at 667-7969.

Sincerely, Sincerely,
3 X . / . .
Vil = -
W 7[uﬂ/ (O P
Dennis J. Erickson ‘Thomas E. Baca
Division Director Program Director
Environment, Safcty, and Health Division Environmental Management Program

DJE:TEB:RB/mm

Enclosures: a/s

Cy: 1 Leavitt, NMED GWQB, Santa Fe, New Mexico, w/enc.
J. Davis, NMED SWQB, Santa Fe, New Mexico, w/enc.
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CIC-10, w/enc.. MS A150

SH-DO File, w/enc., MS K491
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ob Beers, 02:14 PM 4/14/99 , RLWTF Effluent Tank Discharge-

X-Sender: ul14887@pobox1663.1anl.gov

X-Mailer: QUALCOMM Windows Eudora Pro Version 4.0.1
Date: Wed, 14 Apr 1999 14:14:03 -0600

To: phyllis <gwb_gw24@edser.nmenv.state.nm.us>

From: Bob Beers <bbeers@lanl.gov>

Subject: RLWTF Effluent Tank Discharge-4/13/99.

Cc: wdmoss@lanl.gov

Phyllis:

FYI, [ received this e-mail from Dave Moss (RLWTF) today. Please let me
know if you have any questions.

Bob

>X-Sender: wdm@wm0.]anl.gov

>X-Mailer: Window< Eudora Pro Version 3.0 (32)

>Date: Wed, 14 Apr 199 14:03:30 -0600

>To: bbeers@lanl.gov

>From: Dave Moss <wdmoss@lanl.gov>

>Subject: 50 discharge.

>

>Bob, The effluent tank which we sampled with the state was discharged to
>Mortandad canyon on 04/13/99. The nitrates were measured as 8.2 mg/l with
>the Hach kit and the results from the analytical lab were 7.0 mg/l.

>

Printed for phyllis <gwb_gw24(@mercury>














































LLos Alamos

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:99-0161
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 667-7969

Los Alamos, Netw Mexico 87545

Ms. Phyllis Bustamante ‘ ECE‘VF”

Ground Water Quality Bureau

Pollution Prevention Section vy 10 1999
New Mexico Environment Department A
P.O. Box 26110 MUND WATER BUR

Santa Fe, New Mexico 87502

SUB ECT: RADIOACTIVE LIQUID WASTE TREATMENT FACILITY,
GROUND WATER DISCHARGE PLAN (DP-1132),
QUARTERLY REPORT, JANUARY 1-MARCH 31, 1999

Dear Ms. Bustamante:

This letter and the enclosed attachments are intended to serve as Los Alamos National aboratory’s
quarterly Gror d Water Discharge Plan (DP-1132) rc ort for the Radioactive Liquid Waste
Treatment Facility (RLWTF) at TA-50 for the period from January | through March 31, 1999,

In December 1998, the Laboratory proposed to submit quarterly reports to the N.M. nvironment
Department’s Ground Water Quality Bureau on a voluntary basis. These quarterly reports include

effluent and monitoring well analytical results as well as progress reports on the planned upgrades to
the} WTF.

Atta ment O presents the analytical results from weekly monitoring ¢ the RLWTF’s effluent
holding tank. The weekly samples are flow-proportioned composite samples prepared from each
batch of effluent generated by the RLWTF during a 7-day period. All sample results own in
Attachment O for the monitoring period March 22, 1999, through April 18, 1999, were below
N.M. Water Quality Control Commission (NM WQCC) Regulations, Section 3103 Ground Water
Standards for trates (NO3-N). fluoride (F), and total dissolved solids ( DS).

In addition to e weekly composite sampling, the RLWTF also conducts operational screening
(using a HACH Kit) for nitrates (NO3-N) in each batch ot ef 1ent. Operational screening from
March 22, 1999, through April 22, 1999, showed the average nitrate (NO3-N) concentration in the
effluent to be 7.3 mg/L for those samples collected upstream of the effluent holding tank and 5.1
mg/L for those samples collected at the effluent holding tank.

Attachment 2.0 presents the analytical results from the bimonthly sampling of Mortandad Canyon
alluvial monitoring wells from October through April, 1999. The Laboratory’s objective is to track
any trends that might develop as a result of the improvements made in the RLWTE’s effluent quality
since March 21, 1999, when nitrate restrictions were initiated. The Laboratory will continue (o
monitor the alluvial wells in Mortandad Canyon on a bimonthly basis.




Radioactive Liquid Waste Treatment Facility Attachment 2.0
Ground Water Discharge Plan (DP-1132) Quarterly Report

Table 2.0 Analytical Results from Sampling of Mortandad Canyon Alluvial Monitoring Wells (mg/L).

Sample Date; October, 1998 Sample Date: December, 1998 Sample Date: February, 1999 Sample Date: April, 1999
Location NO3-N TKN NH3 TDS F |NO3-N TKN NH3 TDS F |NO3-N TKN NH3 TDS F |NO3-N TKN NH3 TDS F
MCO-3 29.1 0.6 <0.2 507 1.1 36.4 0.7 <0.2 713 1.0 419 0.5 <0.2 595 09 8.2 04 <0.2 302 1
MCO-4B 16.1 04 <0.2 355 1.3 14.0 0.6 <0.2 343 1.4 37.8 04 <0.2 505 1.0 NS NS NS NS NS
MCO-6 13.7 04 <0.2 350 1.7 14.8 0.6 <0.2 374 1.7 17.0 04 <0.2 357 1.4
MCO-6 duplicate NA NA NA NA NA 15.0 0.6 <0.2 378 1.6 17.8 04 <0.2 362 14
MCO-6B* 32.2 0.3 <0.2 494 1.2
MCO-7 16.0 04 <0.2 355 1.7 14.0 0.6 <0.2 368 1.8 13.8 0.3 <0.2 354 1.7 14.7 0.3 <0.2 351 1.7
MCO-7 duplicate NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 14.6 03 <0.2 355 1.7
NM WQCC 3103 Ground
Water Standards 10 1000 1.6 10 1000 1.6 10 1000 1.6 10 1000 1.6

Notes:

*Monitoring well MCO-6B, located in the immediate vicinity of MCO-6, was subsituted for MCO-6 during the April 1999 sampling round.
NA means that no duplicate sample was collected during this sampling event.

NS means that no sample was collected at this well due to insufficient water.

All units: mg/L

Los Alamos
National Laboratory 5/6/99















Status of TA-50 Upgrades &. .P-1132
May 11, 1999
3o0f 3

Attachments

1) TA-50 RLWTF Interim Treatment Process

2) TA-50 RLWTF Final Treatment Process

3) Detailed Project Schedule

4) Radiation Liquid Waste Collection System

5) Sources of Liquid Waste to TA-50

6) LA-13452-MS Elimination of Liquid Discharge to the Environment for the TA-50
Radioactive Treatment Facility




ATTACHMENT 2.0

Figure 1.0. Schematic of Interim Treatment Process

Figure 2.0. Schematic of Final Treatment Process
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Figure 2.0
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ATTACHMENT 4.0

Attachment 1, Estimated Quality of t e Reve se
Osmosis Concentrate Stream

. ttachment 2, Estimated Q ality of the Reve se

Osmosis Permeate Stream
(Revi |Mar ~ 79)

Submitted to NMED GWQB on November 20, 1998 (ESH-DO:98-349)




ATTACHMENT: 1 RLWTF AT TA-50 3/8/99
ESTIMATED QUALITY
OF THE
REVERSE OSMOSIS CONCENTRATE STREAM

RO REJECT RO REJECT RO REJECT

CQpeTITHENTS UNITS 70% RECOVERY* 80% RECOVERY* 90% RECOVERY*
ALUMINUM mg/liter 0.34 0.51 1.02
ARSENIC mgliter 0.008 0.012 0.025
BARIUM mgfliter 0.10 0.10 0.20
BORON mg/liter 0.49 0.73 1.47
CADMIUM mg/iter 0.003 0.005 0.010
CHLORIDE mg/liter 1,722 2,586 5,162
CHROMIUM mg/liter 0.05 0.07 0.15
COPPER - mgliter 0.68 -1.02 2.03
CYANIDE mg/liter 0.049 0.074 0.148
FLUORIDE mg/liter 4.60 6.90 13.70
IRON mg/liter 1.25 1.87 3.74
LEAD mgfliter 0.016 0.024 0.047
MERCURY mg/liter 0.001 0.001 0.002
NITRATE-N mg/liter 113 168 336
pH units 7.48 7.65 7.94
SELENIUM mgfliter 0.002 0.003 0.005
SULFATE mg/liter 159 . 239 477
DS mg/liter 4,797 7,193 14,365
URANIUM mgliter 0.0004 0.0005 0.0011
ZINC mg/liter 0.29 0.44 0.88

Notes:
*Temperature = 80°F

Data Source:
¢ Merrick I nt Design Basis #4.
* RLW Collection System with caustic from Room 60 but with acid storage.

Los Alamos
National Laboratory



ATTACHMENT 2 RLWTF AT TA-50 3/8/99
(Revised March 1999) ESTIMATED QUALITY
THE
REVERSE OSMOSIS PERMEATE STREAM

NM WQCC 3103.
RO PERMEATE RO PERMEATE RO PERMEATE GROUND WATER

CONSTITUENTS UNITS 70% RECOVERY 80% RECOVERY 90% RECOVERY STANDARDS
ALUMINUM mg/liter 0.0077 0.0067 0.0060 5
ARSENIC mg/liter 0.0001 0.0001 0.0001 0.1
BARIUM mg/liter 0 0 0 1
BORON mg/liter 0.080 0.079 0.070 0.75
CADMIUM mgliter 0.00003 0.00002 0.00002 0.01
CHLORIDE mgliter 10.6 13.9 26.1 250
CHROMIUM mg/liter 0.0003 0.0003 0.0003 0.05
COPPER mg/liter 0.0059 0.25 0.23 1
CYANIDE mg/liter 0.0018 0.0016 0.0014 0.2
FLUORIDE mg/liter 0 0 0 1.6
IRON mg/liter 0.0054 0.0047 0.0042 1
LEAD mg/liter 0.0003 0.0002 0.0002 0.05
MERCURY mg/liter 5.15E-06 4.50E-06 4.00E-06 0.002
NITRATE-N mg/liter 2.24 2.89 5.53 10
pH* units 5.7 5.8 6.1 6109

UM mg/liter 0.00004 0.00004 0.00003 0.05
SULFATE mg/liter 0.4 0.6 1.1 600
TDS mg/liter 42 54 102 1000
URANIUM mg/liter 0.00001 0.00001 0.00001 5
ZINC mg/liter 0.0052 0.0046 0.0041 . 10

Notes:
Temperature = 80°F.
* pH adjustment wili accur in the effluent tank prior to discharge.

Data Souce:
* Merrick Influent Design Basis #4
* RLW Collection System with caustic from Room 60 but with acid storage.

Los Alamos
National Laboratory









Ms. Sanchez
July 21, 1999
Page 2

827-0166 or Phyllis Bustamante@nmenv.state.nm.us, or Dale Doremus at 827-2945 or
Dale Doremus@nmenv.state.nm.us.

Sincerely,

)y

Marcy Leavitt, Chief
Ground Water Quality Bureau

ML:PAB/pab

enc: Discl ge Plan Processing Flow Chart
WQCC Regulation 3110

XC: Benito Garcia, District Manager, NMED District 1T
David Gurule, Area Manager, Department ¢ Energy, Los Alamos Area ( 1ice, 528 35th
Stree  Los Alamos, New Mexico 87544
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Mr. Gurule, DP 132
June 30, 1999
Page 2

Thar  you for your cooperation. If you have any questions, please contact Phyllis Bustamante at
827-0166 or Phyllis_Bustamante@nmenv.state.nm.us, or Dale Doremus at 827-2945 or
Dale Doremus@nmenv.state.nm.us.

Sincerely,

B WZ/}/&{’"

Maréy Leavitt, Chief
Ground Water Quality Bureau

ML:PAB/pab

enc: Discharge Plan Processing Flow Chart
WQCC Regulation 3110

Xc: Benito Garcia, District Manager, NMED District II
John Kieling, HRMB
Barbar: oditschek, SWQB
Ralphl d-Schmid, DOE Oversight Bureau
Steve Rae, LANL, Mail Stop K497, Los Alamos, New Mexico 87545






June U, LYYY
Page 2

Thank you for your cooperation. If you have any questions, please contact Phyllis Bustamante at

827-0166 or Phyllis_Bustamante@nmenv.state.nrn.us, or Dale Doremus at 827-2945 or
Dale_Doremus@nmenv.state.nm.us.

¢ acerely,

)
: ﬁ”z A
Marc& Leavitt, Chief
Ground Water Quality Bureau

ML:PAB/pab

enc: Discharee P 1 Processing Flow Chart
WQCC egulation 3110

xc:  Benito Garcia, District Manager, NMED District I1
John Kieling, HRMB
Barbara Hoditschek, SWQB
Ralph Ford-Schmid, DOE Oversight Bureau
Steve Rae, LANL, Mail Stop K497, Los Alamos, New Mexico 87545







Ms. Diane
July 21, 1999
Page 2

827-0166 or Phyllis_Bustamante@nmenv.state.nm.us, or Dale Doremus at 827-2945 or
Dale Doremus@nmenv.state.nm.us.

U

I ey Leavitt, Chief
Ground Water Quality Bureau

Sincerely.

1 _:PAB/p:

enc: Discharge Plan Processing Flow Chart
WQCC Regulation 3110

XC! Benito Garcia, District Manager, NMED District 1T
David Gurule, Area Manager, Department of Energy, Los Alamos Area Office, 528 35th
Street, Los Alamos, New Mexico 87544







Mr. Meiklejohn
July 21, 1999
Page 2

827-0166 or Phyllis_Bustamante@nmenv.state.nm.us, or Dale Doremus at 827-2945 or
Dale Doremus@nmenv.state.nm.us.

Sincerely,

I ey Leavitt, Chief
Ground Water Quality Bureau

1 .:PAB/p

enc: Discharge Plan Processing Flow Chart
WQCC Regulation 3110

xc:  Benito Garcia, District ) mager, NMED District I
David Gurule, Area Manager, Department of Energy, Los Alamos Area Office, 528 35th
Street, Los Alamos, New Mexico 87544







Ms. Sanchez
July 21, 1999
Page 2

827-0166 or Phyllis Bustamante@nmenv.statenm.us, or Dale Doremus at 827-2945 or
Dale Doremus@nmenv.state.nm.us.

Sincerely,

Sl

Marcy Leavitt, Chief
Ground Water Quality Bureau

ML:PAB/pab

enc: Discharge Plan Processing Flow Chart
WQCC Regulation 3110

XC: Benito Garcia, District Manager, NMED District 11
David Gurule, Area Manager, Department of nergy, Los Alamos Area Office, 528 35th
Street, Los Alamos, New Mexico 87544







Ms. Natseway
July 21, 1999
Page 2

827-0166 or Phyllis_Bustamante@nmenv.state.nm.us, or Dale Doremus at 827-2945 or
Dale_Doremus(@nmenv.state.nm.us.

Sincerely,

) forit

1 ircy Leavitt, Chief
Ground Water Quality Bureau

ML:PAB/p

enc: Discharge Plan Processing Flow Chart
WQCC Regulation 3110

XcC: Benito Garcia, District Manager, NMED District I
David Gurule, Area Manager, Department of nergy, Los Alamos Area Office, 528 35th
Street, Los Alamos, New Mexico 87544













Ms. Phyllis Bustamante -3-
ESH-18/WQ&H:99-0274

Cy: (continued)

D. Woitte, LC/GL, w/att., MS A187

S. Schreiber, NMT-2, w/att., MS H845
S. Yarbro, NMT-2, w/att., MS ES11

S. Gibbs, NW-MM, w/att., MS A102

WQ&H File, w/enc., w/att., MS K497
CIC-10, w/enc., w/att., MS A 150

July

-
23

1999




Radioactive Liquid  aste Treatment Facility Attachment 1.6

Ground Water Discharge Plan (DP-1132) Quarterly Report

Table 1.0 LWTF Weekiy Effluent Monitoring Analytical Results, March 15-June 27, 1999.

Moenitor V  kly Effluent M toring Analytical Results
Period NO3-N (mg/l.) F (mg/L) TDS (mg/L)

3/15/99-3/21/99 13 ) 1.09 728
3/22/99-3/28/99 6.72 0.69 476
3/29/99-4/4/99 6.97 093 452
4/5/99-4/11/99 7.81 0.88 304
4/12/99-4/18/99 1.91 024 162
4/19/99-4/25/99 3.03 0.7 NA
4/26/99-572/99 1.02 041 236
5/3/99-5/9/99 1.71 0.43 NA
5/10/99-5/16/99 6.17 0.58 NA
5/17/99-5/23/99 3.95 NA ' NA
5/24/99-5/30/99 5.27 NA NA
5/31/99-6/6/99 5.31 NA NA
6/1/99-6/13/99 24 NA NA
6/14/99-6/20/99 0.46 NA NA
6/21/99-6/21/199 1.8 NA NA
Quarterly Average (mg/L) 4.50 0.66 393
NM WQCC 3103 Ground Water Standards (mg/L) 10 1.6 1000

NA means that no sample results are available for this monitoring period.

Los Alamos

National Laboratory 07/723/1999



Radioactive Liquid Waste Treatment Facility Attachment 2.6

Ground W« r Discharge Plan (DP-1132) Quarterly Report

Table 2.0 Analytical Results from Sampling of Mortandad Canyon Alluvial Monitoring Wells (mg/L), April-June, 1999.

Sample Date: April 13, 1999 Sample Date: May 14, 1999 Sample Date; June 24, 1999

Location NO3-N TKN NH3 TDS F [NO3-N TKN NH3 TDS F |NO3-N NO2-N TKN NH3 TDS F
MCO-3 8.2 0.4 <0.2 302 1.0 5.0 0.3 <0.2 285 0.9 2.1 <0.1 0.5 <0.2 259 1.0
MCO-4B NS NS NS NS NS NA NA NA NA NA 28.5 0.4 03 <0.2 494 1.0
MCQO-4B duplicate I NA A NA NA NA NA NA NA NA NA 30.5 0.5 0.3 <0.2 487 1.0
MCO-6 NA NA NA NA NA NA NA NA NA NA 30.8 0.5 0.6 <0.2 509 1.2
MCO-6B* 322 0.3 <0.2 494 1.2 NA NA NA NA NA | NA NA NA NA NA NA
MCO-7 14.7 0.3 <0.2 351 1.7 NA NA NA NA NA 24.2 0.3 0.4 <0.2 399 1.4
MCO-7 duplicate 14.6 03 <0.2 355 1.7 NA NA NA NA NA NA NA NA NA NA NA
NM WOCC 3103 Ground

Water Standards | 10 1000 L6 10 000 1.6 10 1000 1.6

Notes:
*Monitorng well MCO-6B, located in the immediate vicinity of MCO-6, was subsituted for MCO-6 during the April 1999 sampling round.

-NA means that no sample was collected during this sampling event.
NS means that no sample was collected at this well due to insufficient water.

All units: mg/L.

L.os Alamos

National Laboratory 07/23/1999









Ms. Phyllis Bustamante -2- July 23, 1999
ESH-18/WQ& [:99-0274

During the second quarter of 1999, the RLWTF continued to treat radioactive liquid waste with the
Phase I treat ent upgrades (tubular ultrafilter and reverse osmosis). The RO treatment unit
continues to be used only when the permeate stream from the tubular ultrafilter fails to meet

NM WQCC ground water standards or NPDES Permit requirements.

On April 14, 1999, the Laboratory submitted to you a detailed project schedule and an estimated
completion date for installation and start-up of the proposed mechanical evaporator for the RLWTF
(ESH 10:99-058). The Laboratory is still on schedule to meet the ready-to-run completion date of
February 28, 2000.

In November 1998, the Laboratory reported to you that the Nitric Acid Recovery System (NARS) at
TA-55 was s¢ eduled to be completed in June 1999 (ESH-DO:98-349, November 20, 1999). Due
to budgetary constraints, completion of the NARS Project at TA-55 has been delaye  The
Laboratory’s current goal is to complete the NARS Project by December, 1999.

If you would like additional information, please contact me at 667-7969.

Sincerely,
i \55 B
Bob Beers

Water Quality and Hydrology Group

RB/em
Attachments: a/s

Cy: M. Leavitt, NMED GWQB, Santa Fe, New Mexico, w/att.
J. Davis, NMED SWQB, Santa Fe, New Mexico, w/att.
B. Garcia, NMED HRMB, Santa Fe, New Mexico, w/att.
S. Yanicak, NMED DOE/OB, w/att., MS J993
B. Stine, ALDNW, w/att., MS F629
J. Vozella, DOE LAAO, w/att., MS A316
B. Enz, DOE/CON, w/att., MS A316
T. Gunderson, DLDOPS, w/att., MS A100
D. Erickson, ESH-DO, w/att., MS K491
S. Rae, ESH-18, w/att., MS K497
M. Saladen, ESH-18, w/att., MS K497
T. Stanford, FWO/DO, w/att., MS P913
S. Hanson, FWO-RLW, w/att., MS E518
T. Connors, WO-FWM, w/att., MS E518
D. Moss, FWO-RLW, w/att.,, MS E518
P. Worland, FWO-RLW, w/att., MS E518




Ms. Phyllis Bustamante -3-
ESH-18/WQ& [:99-0274

Cy: (continue

D. Woitte, LC/GL, w/att., MS A187

S. Schreiber, NMT-2, w/att., MS H845
S. Yarbro, NMT-2, w/att., MS E511

S. Gibbs, NW-MM, w/att., MS A102

WQG&H File, w/enc., w/att., MS K497
CIC-10, w/enc., w/att., MS A150

July 23 1999




Radioactive Liquid Waste Treatment Facility Attachment 1.0
Ground Water Discharge Plan ( *-1132) Quarterly Report

Table 1.0. RLWTF Weekly Effluent Monitoring Analytical Results, March 15-J > 27, 1999.

Monitoring Weekly Eff nt Monitoring Analytical Results
Period NO3-N (mg/L) F (mg/L) TDS (mg/L)

3/15/99-3/21/99 13 1.09 728
3/22/99-3/28/99 6.72 0.69 476
3/29/99-4/4/99 6.97 0.93 452
4/5/99-4/11/99 7.81 0.88 304
4/12/99-4/18/99 1.91 0.24 162
4/19/99-4/25/99 3.03 0.7 NA
4/26/99-5/2/99 1.02 0.41 236
5/3/99-5/9/99 1.71 0.43 NA
5/10/99-5/16/99 6.17 0.58 NA
5/17/99-5/23/99 3.95 NA NA
5/24/99-5/30/99 5.27 NA NA
5/31/¢  /6/99 5.31 NA NA
6/7/99-6/13/99 2.4 NA NA
6/14/99-6/20/99 0.46 NA NA
6/21/99-6/27/99 1.8 NA NA
Quarterly Average (mg/L) 4.50 0.66 393
NM WQCC 3103 Ground Water Standards (mg/L) 10 1.6 1000

Notes:
NA means that no sample results are available for this monitoring period.

Et

Los Alamos
National L >ratory 07/23/1999



Radioactive Liquid Waste Treatment Facility Attachment 2.0
Ground Water Discharge Plan (DP-1132) Quarterly Report

Table 2.0 Analytical Results from Sampling of Mortandad Canyon Alluvial Monitoring Wells (mg/L), April-June, 1999.

Sample Date: April 13, 1999 Sample Date: May 14, 1999 Sample Date: June 24, 1999

Location NO3-N TKN NH3 TDS F |NO3-N TKN NH3 TDS F |NO3-N NO2-N TKN NH3 TDS F
MCO-3 8.2 0.4 <0.2 302 1.0 5.0 0.3 <0.2 285 0.9 2.1 <0.1 0.5 <0.2 259 1.0
MCO-4B NS NS NS NS NS NA NA NA NA NA 28.5 0.4 0.3 <0.2 494 1.0
MCO-4B duplicate NA NA NA NA NA NA NA NA NA NA 30.5 0.5 0.3 <0.2 487 1.0
MCO-6 NA NA NA NA NA NA NA NA NA NA 30.8 0.5 0.6 <0.2 509 1.2
MCO-6B* 32.2 0.3 <0.2 494 1.2 NA NA NA NA NA NA NA NA NA NA NA
MCO-7 14.7 0.3 <0.2 351 1.7 NA NA NA NA NA 24.2 0.3 0.4 <0.2 399 1.4
MCO-7 duplicate 14.6 0.3 <0.2 355 1.7 NA NA NA NA NA NA NA NA NA NA NA
NM WQCC 3103 Ground

Water Standards 10 1000 1.6 10 1000 1.6 10 1000 16
Notes:

*Monitoring well MCO-6B, located in the immediate vicinity of MCO-6, was subsituted for MCO-6 during the April 1999 sampling round.
NA means that no sample was collected during this sampling event.

NS means that no sample was collected at this well due to insufficient water.

All units: mg/L

Los Alamos

National Laboratory 07/23/1999






NEW MEXICO
ENVIRONMENTAL LAW CENTER

August 6, 1999

RECEIVED
Marcy Leavitt, Chief b o
Ground Water Bureau e 1993
New Mexico nvironment Department SOUND WATTD D7 e
P.O. Box 26110 A ALLLET L ) 18

Santa Fe, N.M. 87502
Re: New Mexico Environment Department discharge plan 1132
Dear Ms. Leavitt:
Thank you for sending me the materials concerning discharge plan 1132.

The New Mexico Environmental Law Center’s request for a public hearing on the
discharge plan was made on beh: " of the San Ildefonso Pueblo, but the Law Center is no
longer representing the Pueblo. I therefore would appreciate it if you would remove the Law
Center from the Environment Department’s mailing list for the discharge plan, and direct all
future mailings to the Pueblo directly. Please send all materials to:

The Honorable Terry Aguilar
Governor

San Ildefonso Pueblo

Route 5, Box 315A

Santa Fe, N.M. 875( .

lease do not hesitate to contact me if you have any questions concerning this matter.

Thank you for your cooperation.

Yours tryly,

, AQU o (7
Douglas Meiklejohn
Execlitive Director

pc: Peter Chestnut
Attorney at Law

1405 Luisa St., Suite 5 Santa Fe, N.M. 87505
(505) 989-9022 FAX (505) 989-3/69










Ms. Phyllis Bustamante -2- October 4, 1999
ES -18/WQ&H:99-0394

The EDR unit has been installed, is currently being tested with potable water, and is scheduled for
start-up in October 1999. The interim evaporator is on-site and is scheduled to be placed into
service in Fe¢ ruary, 2000.

Please contact me at 667-7969 if you have any questions or concerns regarding this notification.

Sincerely,

Lot

Bob Beers
Water Quality and Hydrology Group

BB/rm

Cy: S. Wilson, USEPA, Region 6, Dallas, Texas
E. Spencer, USEPA, Region 6, Dallas, Texas
J. Davis, NMED/SWQB, Santa Fe, New Mexico
J. Bearzi, NMED/HRMB, Santa Fe, New Mexico
J. Vozella, DOE/LAAO, MS A316
B. Enz, DOE/LAAO, MS A316
D. Erickson, ESH-DO, MS K491
T.S ford, FWO-DO, MS P913
D.}M _ain, FWO-WFM, MS J595
T. Gunderson, DLD-OPS, MS A100
S. Hanson, FWO-RLWF, MS E518
D.] ss, FWO-RLWF, MS E518
S. Rae, ESH-18, MS K497
M. Saladen, ESH-18, MS K497
WQ&H File, MS K497
CIC-10, MS A150










Ms. Bustamante -2- October 29, 1999
ESH-18/WQ&H:99-0425

Attachment 2.0 presents the analytical results from second an third quarter ground water sampling
at the Laboratc ,’s Mortandad Canyon alluvial monitoring wells. The Laboratory’s objective 1s to
closely track any trends that might develop as a result of the improvements made in ¢ RLWTEF’s
effluent quality since March 21, 1999, when nitrate restrictions were initiated. The Laboratory will
continue to monitor the alluvial we s in Mortandad Canyon on a routine basis.

In an October 4, 1999, letter (ESH-18/WQ&H:99-0394), the Laboratory otified the NMED GWQB
that a critical seal had failed in the tubular ultrafilter (TUF) treatment unit. In addition, the letter
informed the NMED GWQB that until the TUF unit can be repaired and returned to service, primary
treatment would be performed by the RLWTFE’s clarifiers and anthracite/sand filters. Repair work
on the TUF unit is scheduled for completion in mid-November 1999, with the TUF and RO
returning to service by mid-December 1999. The RLWTF will continue to use the clarifiers for
pretreatment after the TUF and RO units return to service.

The Laboratory is continuing to make progress towards completion of two significant upgrades to

e RLWTF: the electrodialysis reversal (EDR) treatment unit, and the interim volume reducing
evaporator. The EDR has been operated using non-radioactive tap water and is currently undergoing
a readiness assessiment. Start-up is now scheduled for mid-December 1999. The interim evaporator
1s on-site and reparations are underway for its installation. The evaporator project is still on
schedule to meet the projected ready-to-run completion date of February 28, 2000.

As you are aware, until the interim evaporator becomes operational the RLWTF mu  store all of the
reject (concentrate) wastewater from the RO treatment unit. During late-October 1999, the RLWTF
will be siting approximately 40,000 gallons of temporary storage capacity at TA-50 for storing RO
reject/EDR concentrate wastewaters. All RO reject wastewater in temporary storage will be treated
by the I IR and interim evaporator prior to discharge at NPDES Outfall 051 once those treatment
units become operational.

Please contact me at 667-7969 if you would like additional information.

Sincerely,

ot L

Bob Beers
Water Quality and Hydrology Group




Ms. Bustamante -3- October 29. 1999
ES] 18/WQ& :99-0425

BB/rm
Enclosures: a/s

Cy:  S. Wilson, USEPA, Region 6, Dallas, Texas
E. Spencer, USEPA, Region 6, Dallas, Texas
J. Davis, NMED SWQB, Santa Fe, New Mexico
J. Be , NMED HRMB, Santa Fe, New Mexico
J. V¢ a, DOE LAAO, MS A316
B. Enz, DOE/CON, MS A316
S.Y icak, NMED DOE/OB, MS 1993
T. Gunderson, DLLD-OPS, MS A100
S. Gibbs, NW-MM, MS A 102
B. Stine, ALDNW_ MS F629
S.Ya ro, NMT-2, MS E511
T. Stanford, FWO/DO, MS K492
S. Hanson, FWO-RLW, MS E518
D. Moss, FWO-RLW, MS E518
R. Alexander, FWO-WFM, MS E518
P. Worland, FWO-RLW, MS E518
D. Erickson, ESH-DO, MS K491
S. Rae, ESH-18, MS K497
M. Saladen, ESH-18,MS K497
D. Woitte, LC/GL, MS A187
P. War well, LC/GL, MS A187
WQ&H File, MS K497
CIC-10, MS A150




Radioactive Liquid Waste Treatment Facility Attachment 1.0
Ground Water Discharge Plan (DP-1132) Quarterly Report
Third Quarter, 1999

Table 1.0. RLWTF Weekly Effluent Monitoring Analytical Results, July-September, 1999.

Monitoring RLWTF Weekly Effluent Monitoring Analytical Results

Period NO3-N (mg/L) F (mg/L) TDS (mg/L)

6/28-7/4 5.82 1.32 1000

7/5-7/11 2.84 0.74 398

7/12-7/18 2.34 0.80 286

7/19-7/25 1.08 0.28 134

7/26-8/1 0.69 0.39 104

8/2-8/8 0.82 0.29 156

8/9-8/15 1.32 0.26 108

8/16-8/22 8.43 3.49 792

8/23-8/29 8.42 4.51 782

8/30-9/5 4.08 1.39 710

9/6-9/12 3.48 0.73 510

13-9/19 2.59 0.73 564

9/20-9/26 3.95 0.68 636

Quarterly Average (mg/L) 3.53 1.20 475

NM WQCC 3103 Ground Water Standards (mg/L) 10 1.6 1000

Los Alamos
National boratory 10/27/1999



Radioactive Liquid Waste Treatment Facility Attachment 2.0
Ground Water Discharge Plan (DP-1132) Quarterly Report
Third Quarter, 1999

Table 2.0 Analytical Results from Samj 1g of Mortandad Canyon Alluvial Monitoring Wells (mg/L), April-August, 1999.

Sampling Sample Date: April ' 1999 I Camnle D; e 24, 1999 Sample Date: August 19, 1999
Location Nt -N TKN NH3 TDS ¥ NO3-N TKN NH3 " S F NO3-N TKN NH3 TDS F
MCO-3 82 04 <0.2 302 1.0 2.1 0.5 <0.2 259 1.0 2.2 0.3 <0.2 310 0.8
MCO-4B NS NS NS NS NS 28.5 0.3 <0.2 494 1.0 16.9 0.3 <0.2 392 1.0
MCO-4B duplicate NS NS NS NS NS 30.5 0.3 <02 487 1.0 16.9 0.2 <0.2 392 1.0
MCO-6 NA NA NA NA NA 30.8 0.6 <0.2 509 1.2 26.8 04 <0.2 49?2 1.1
MCO-6B* 322 0.3 <0.2 494 1.2 NA NA NA NA NA NA NA NA NA NA
MCO-7 14.7 0.3 <0.2 351 1.7 24.2 0.4 <02 399 1.4 29.4 0.5 <0.2 468 1.3
MCO-7 duplicate 14.6 0.3 <0.2 355 1.7 NA NA NA NA NA NA NA NA NA NA
NM WQCC Ground

Water Standards 10 1000 1.6 10 1000 1.6 10 1000 1.6
Notes;

*Monitoring well MCO-6B, located in the immediate vicinity of MCO-6, was subsituted for MCO-6 during the April 1999 sampling round.
NA means that no sample was collected during this sam  1g event.
NS means that no sample was collected at this well due to insufficient water.

All units: mg/L

Los Alamos
»  Hnal Laboratory

10/, 1999












ATTACHME! T 10.0

Re ised Table 3.0. Proposed Monitoring Plan for the
RLWTF Ground Water Discharge Plan

Revision No. 2. March 1999




Radioa« e Liquid Wa  Treatment Facility
Ground Water Discharge Plan Application

Table 3.0. Proposed Monitoring Plan for the RLWTF Ground Water Discharge Plan Applfcation [Revision 2. March 1999].

PARAMETER

LOCATION NOTES FREQUENCY
Discharge Point Volume, in gallons 8 Per batch
RLWTF Effluent Tank NO3-N, F, TDS 7,8 1/week

Raw Feed Sample Tap (influent) Organics 6,9 1/week
RLWTF Effluent Tank Health, Secondary, Irrigation Stds 3,4,5,7,8 1/month
NPDES Sampling Tap Radiochemistry 2,8 1/month
MCO-3, 4B, 5, 6, 7A, 7.5, 8.2, 13 Total Nitrogen, F, TDS, Water Level 1,8 Quarterly
TW-8 Total Nitrogen, F, TDS 1,8 Quarterly
MCO-6 Health, Secondary, Irrigation Stds 3,4,5,8 Quarterly
MCO-3,4B,5,6,7A,17.5,82,13 Radiochemistry 2,9 Annual
MCO-3, 4B, 5,6,7A,17.5,8.2,13 Health, Secondary, Irrigation Stds 3,4,5,9 Annual
MCO-3, 4B, 5,6, 7A,7.5,82,13 Organics 6,9 1 per 3 Years
TW-8 Radiochemistry 2,9 Annual
TW-8 Health, Secondary, Irrigation Stds 3,4,5,9 Annual
TW-8 Organics ' 6,9 1 per 3 Years
GS-1 Gaging Station Surface Flows 9 Continuous

Notes:

1. Total Nitrogen: TKN, Ammonia, NO3-N.

2. Radiochemistry (3103 A): Combined Ra-226 & Ra-228.

3. Health Standards (3103 A.): Ag, As, Ba, Cd, CN, Cr, F, Hg, NO3, Pb, Se, U.

4. Secondary Standards (3103 B.): Cl, Cu, Fe, Mn, SO4, Zn, TDS, and pH.

5. Irrigation Standards (3103 C.): Al, B, Co, Mo, Ni.

6. Volatile and Semivolatile Compounds, EPA SW 846 and Methods 8240 and 8270.

7. Flow proportioned composite sample from each treatment batch.

8. Data reported to NMED quarterly.

9. Data reported to NMED annually.

10. This Monitoring Plan includes only those wells available for sampling in March 1999. Future wells will be added to the Monitoring Plan as requested by the NMED GWQB.

Los Alamos 03/12/99
National L ratory












Ms. Ph is Bustamante -3- January 25. 2000
ES 18/WQé& :00-0020

Enclosures: a/s

Cy:  S. Wilson, USEPA, Region 6, Dallas, Texas
E. Spencer, USEPA, Region 6, Dallas, Texas
J. Davis, NMED SWQB, Santa Fe, New Mexico
B. Hoditschek, NMED SWQB, Santa Fe, New ! :xico
J. Bearzi, NMED HRMB, Santa Fe, New Mexico
J. Vozella, DOE LAAO, MS A316
M. Johansen, DOE LAAO, MS A316
J. Parker, NMED DOE/OB, Santa Fe, New Mexico
R. Ford-Schmid, NMED DOE/OB, Santa Fe, New Mexico
T. Gunderson, DLDOPS, MS AI100
S. Gibbs, NW-MM, MS A102
B. Stine, ALDNW, MS F629
S. Yarbro, NMT-2, MS E511
T. Stanford, FWO-DO, MS K492
S. Hanson, FWO-DO, MS K492
D. Moss, FWO-RLW, MS E518
R. Alexander, FWO-WEM, MS E518
P. Wo nd, FWO-RLW, MS E518
D. Eri son, ESH-DO, MS K491
S. Rae, ESH-18, MS K497
M. Saladen, ESH-18, MS K497
D. Woitte, LC/GL, MS A187
WQ&  File, w/enc., MS K497
CIC-10, w/enc., MS A150




Radioactive Liquid Waste Treatment Facility Attachment 1.0
Ground Water Discharge Plan (DP-1132) Quarterly Report
Fourth Quarter, 1999

Table 1.0. RLWTF Weekly Effluent Monitoring Analytical Results, October - December, 1999.

Monitoring 1 VNTF We 1ent Monitoring Analytical Results
Period NO3-N (mg/L) F (mg/L) TDS (mg/L)
10/3/99 5.23 0.65 698
10/10/99 1.11 0.58 636
10/17/99 2.99 0.81 804
10/24/99 5.52 1.01 1002
10/31/99 3.21 0.76 1044
11/7/199 4.81 0.64 866
11/14/99 NS NS NS
11/21/99 8.85 0.63 858
11/28/99 8.23 0.5 390
12/5/99 6.79 0.16 212
12/12/99 | 2.03 0.58 460
12/19/99 0.13 <0.01 4
12/26/99 0.09 <0.01 12
4th Quarter 1999 Averages (mg/L) 4.08 0.63 582
NM WQCC 3103 Ground Water Standards (mg/L) 10 1.6 1000

Los Alamos
National Laboratory 1/25/00



Radioactive Liquid Waste Treatment Facility
Ground Water Discharge Plan (DP-1132) Quarterly Report

Fourth Quarter, 1999

Attachment 2.0

Table 2.0 Analytical Results from Sampling of Mortandad Canyon Alluvial Monitoring Wells (mg/L), October - December, 1999.

Sampling | Sample Date; (~t~har 74 1000 Sample Date: December 7, 1999

Locat NO3-N TKN Nhs LD F NO? TKN NH3 TDS F
MCO-3 4.1 0.3 <0.2 505 0.6 6.1 0.2 <0.2 425 0.6
MCO-4B 6.8 0.2 <0.2 293 1.2 NS NS NS NS NS
MCO-6 14.2 <0.2 <0.2 367 1.2 9.5 0.4 <0.2 306 1.3
MCO-7 24.5 <0.2 <0.2 437 13 19.0 0.3 <0.2 380 1.4
MCO-7 duplicate 24.5 <02 <0.2 433 1.3 NA NA NA NA NA
NM WQCC Ground

Water Standards | 10 1000 1.6 10 1000 1.6
Notes:

NA means that no sample was collected during this sampling event.

NS means that no sample was collected at this well due to insufficient water.

All units: mg/L

Los Alamos
National Laboratory

1725/00















Ms. Barbara Hoditschek -3-
ESH-18/WQ&H:00-0049

Cy (continued):
B. Ramsey, FWO-DO, MS K492
D. Mclain, FWO-RLW, MS J595
S. Hanson, FWO-DO, MS J595
D. Moss, FWO-RLW, MS E518
R. Alexander, FWO-WFM, E518
P. Worland, FWO-RLW, MS E518
D. Erickson, SH-DO, MS K491
S. Rae, ESH-18,] 5 K497
M. Saladen, ESH 3, MS K497
D. Woitte, LC/GL, MS A187
WQ&H File, MS K497
CIC-10, MS A150

February 18, 2000




Radioactive Liquid Waste Treatment Facility
Ground Water Discharge Plan (DP-1132) Quarterly Report
First Quarter, 2000
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Los Alamos

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:00-0085
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 667-7969

Los Alamos, New Mexico 87545

DEAEIVER
Ms. Barbara Hoditschek
Surface Water Quality Bureau MAR 24 2000
New Mexico Environment Department U,
1190 St. Francis Drive WNOUND WATER BUREA
P.O. Box 26110

Santa Fe, New Mexico 87502

SUBJECT: MONTHLY STATUS REPORT FOR FEBRUARY 2000, RLWTF AT TA-50

Dear Ms. Hoditschek:

This report addresses operations at Los Alamos National Laboratory’s Radioactive Liquid Waste
Treatment Facility (RLWTF) at TA-50 for February 2000.

Operation: Changes

The only significant operational change during February 2000 was a 27 percent increase in
influent flows to the RLWTEF. A small portion of this increase is attributable to discharges from
the boiler and cooling tower associated with the interim mechanical evaporator. The remaining
increase has been attributed by the RLWTF to an increase in research activity at the Laboratory.

During ebruary 2000, the RLWTF operated overtime (typically 7am-8pm) in order to treat the
daily influent entering the facility and to reduce the volume of Electrodialysis Reversal (EDR)

eatment un reject (concentrate) water which was stockpiled prior to the start-up of the interim
mechanical evaporator. The RLWTF continues to operate on a batch treat/batch discharge
regime.

Since the Reverse Osmosis {RO) treatment unit returned to service on December 10, 1999, the
RLWTF’s effluent has consistently met the U.S. Department of Energy’s Derived Concentration
Guide (DCG) »>r gross alpha particle activity of 30 pCi . During February 2000, the sum of the
fractions for radionuclides in the I 'WTF’s effluent was less an the DCG value of = Worth

oting, in February 2000 the RLWTF discharged a batch of effluent from the RO treatment unit
with a gross ¢ ha particle activity of O piC/L (+/- 2 piC/L).

Facility Upg 1des

On January 31, 2000, the interim mechanical evaporator was placed into service at the RLWTF to
treat the EDR reject (concentrate) water (Note: the EDR treats the RO reject water resulting in a
volume reduction of 6:1). The interim evaporator treats the EDR reject water by reducing e




Ms. Barbara Hoditschek -2 - March 20‘. 2000
ESH-18/WQ&H:00-0085

volume 4:1 (e.g., 80,000 ga ins of EDR concentrate is reduced 20,000 gallons of evaporator
bottoms). The distillate from the evaporator is being stored in the two 20,000 gallon temporary
storage tanks :cently installe at the RLWTF. During February 2000, one distillate tank was
discharged through NPDES Outfall 051 meeting all NPDES, NMED Ground Water Discharge
Plan, and Department of Energy DCG limits.

Please contact me at 667-7969 if you would like additional information regarding this report.

Sincerely,

\ Do

ob Beers
Water Quality and Hydrology Group

BB/tml
Enclosures: a/s

Cy:  S. Wi n, USEPA, Region 6, Dallas, Texas
E. Spencer, USEPA, Region 6, Dallas, Texas
P. Bustamante, NMED GWQB, Santa Fe, New Mexico
J. Bearzi, NMED HRMB, Santa Fe, New Mexico
J. Parker, NMED DOE/OB, Santa Fe, New ! :xico
R. Ford-Schmid, NMED DOE/OB, Santa Fe, New Mexico
J. Vozella, DOE LAAO, MS A316
M. Johansen, DOE LAAQO, MS A316
T. Gunderson, DLDOPS, MS A100
T. Sta ord, FWO-DO, MS K492
S. Hanson, FWO-DO, MS J595
D. Mclain, FWO-RLW, MS J595
D. Moss, FWO-RLW, MS E518
. Worland, FWO-RLW, MS E518
. Alexander, FWO-WFM, MS E518
D. Erickson, ESH-DO, MS K491
S. Rae, ESH-18, MS K497
M. Saladen, ESH-18, MS K497
D. Woitte, LC/GL, MS A187
" WQ&H File, w/enc., MS K497
CIC-1 w/enc., MS AI50







ATTACHMENT 7.0

Effluent Canvon Surface Water Monitoring

-Summary Table of Results

-Assaigai Analytical Laboratories, Inc. Report




Effluent Canyon2
Surface Water Monitoring
Sample Type: Water, Filtered
Units: mg/L.

Sample ID  Sample
No. Date Al Ag As B Ba Cd Cr Co Cu Fe Hg Mn Mo Ni Pb Se Zn

EFF.022599  2/25/99 <05 <0.02 <0.06 <0.1 002 <0.008 <0.04 <0.01 <004 03 <0.0002 0.056 <05 <0.04 <006 <005 <0.1
EFFA.022599 2/25/99 <05 <0.02 <0.06 <0.1 002 <0.008 <0.04 <0.01 <004 03 <0.0002 0055 <05 <0.04 <0.06 >005 <0.1

Sample ID  Sample
No. Date pH' TDS Cl F NO3-N PO4-P SO4 Alkalinity
EFF.022599  2/25/99 7.9 238 7.1 0.7 <0.1 0.9 4.4 116
EFFA.022599 2/25/99 79 235 70 0.7 <0.1 1.0 4.5 114
Notes:

! pH is expressed in standard units.

2 Sampling location is approximately 100 yards above TA-50 outfall in Effluent Canyon.

Los Alamos
National Laboratory 3/12/99



ASSAIGAI
ANALYTICAL
LABORATORIES, INC.

7300 Jefferson, NE « Albugquerque, New Mexico 87109 « (505) 345-8964 » FAX (505) 345-7259

3332 Wedgewood, E-5 « El Paso, Texas 79925 « (915) 593-6000 « FAX (915) 593-7820
127 Eastgate Drive, 212-C » Los Alamos, New Mexico 87544 « (505) 662-2558

>

* explanation of codes

LOS ALAMOS NATIONAL LABS g

attn: BOB BEERS fl analyzed out of hold time
PO BOX 1663-MSK497 N tentatively identified compound
LOS ALAMOS, NM, 87545 | S subcontracted

1 1-9 see footnote !

: analyte defected in Method Blank
result is estimated

N W A

Assaigai Analytical Laboratories, Inc.

Certificate of Analysis

Client: LOS ALAMOS NATIONAL LABS C/m Ui o /A
Project. 9902242  DP-1132 APP. 7C18WE3A00000000 : AN Oy

William P. Biava: President of Assahfai Analyticél(aborarories, Inc.

Client EFF 022599 Sample H20 Sample 02/25/99
Sample ID - : Matrix Collected 10:15:00
B Dilution Detection Run
Fraction QC Group CAS# Result Units Factor Limit *  Sequence Date
Test: EPA 245.1 CVAA
9902242-01A M99295 1 7439976 | Mercury : ND I mgit | 1 ; 0.0002 | ﬁ)! MT.1999.525-4 03/10/99
. | ! ; I ! | !
Test: EPA200 series AA-FL
9902242-01A Mg930s | 7439987 ] Molybdenum j ND i mgiL i 1 | 05 } i MW.1999.272-12 03/09/99
Test: EPA200.7 ICP
9902242-01A Mog275 | 7429905 | Aluminum : ND mg/L 1 0.5 MW.1999.255-21 03/03/99
H i
Mg9275 7440-38-2 | Arsenic : ND mg /L 1 0.06 MW.1999.255-21
M99275 7446383 | Barium } 0.02 mg/L 1 0.01 MW.1999.255-21
! H
Mg9275 | 7440428 | Boron ; ND | mg/L 1 0.1 | MW.1999.260-42 03/05/99
Mg9275 7440-43-9 Cadmium ND | mg/L 1 0.008 MW.1999.255-21 03/03/99
M99275 7440-47-3 Chromium ND i mg/L 1 0.04 MW.1999.255-21
i I
Mg9275 7440-48-4 Cobalt ND T omgit 1 P00t MW.1999.256-21
Mg99275 | 7440-50-8 Copper ND © mg/L 1 T 004 | MW.1999.255-21
L i : !
M99275 | 7439-896 | Iron 0.3 IomgiL | 1 P02 | I MW.1999.255-21
! ‘ i j - ! !
M99275 i 7439-92-1 i Lead ' ND i mg/L 1 ! 0.06 i MW.1989.260-42 03/05/99
M99275 | 7438-96-5 Manganese 0.056 T mgiL | 1 To0o1 I MW.1999.255-21 03/03/99
: i : s
M99275 | 7440-02:0 ¢ Nickel ND Tomg/L | 1 T 004 © MW.1999.255-21
Mg9275 ‘ 7782-49-2 Selemium - ‘ ND ©omgiL ¢ 1 i 005 | MW.1999.255-21
. 1 i !
M99275 | 7440-22-4 Sitver ND " mg/L 1 ©002 ! | MW.1999.255-21
| ' . i : i H
Mgg275 | 7440666 Zinc | ND . mg/L | 1 04 | MW.1999.255-21
i i :
Test: EPA 150.1
9902242-018 WPH9921 | . pH : 79 units 1 G H 1 MT.1999.458-1 02/27/99
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Assaigai Analytical Laboratories, Inc.

Certificate of Analysis

Client. LOS ALAMOS NATIONAL LABS
Project: 9902242 DP-1132 APP. 7C18WE3A00000000
Test: EPA 160.1
9902242-01B TD994 ! Total Dissolved Solids ; 238 I omgiL | 1 10 1 1 MT.1999.479-2 03/02/99
Test: EPA 300.0 .
9902242-01B wee3s | | Chloride 7.4 i malL 1 o5 | | MW.1999.236-4 02/27/99
weszs : Fiuoride 0.7 " mg/L 1 Too0s5 MW.1999.236-4
w9939 Nitrate, as N ND mg /L 1 I o9 | MW.1999.236-4
w9939 Nitrite, as N ND mg/L 1 0.1 i MW.1999.236-4
;
Wa939 | Orthophosphate‘ as P 0.9 mg/L 1 0.4 ] MW.1999.236-4
W9939 } Sulfate 4.4 mg/L 1 05 | MW.1999.236-4
Test: EPA 310.1
9902242-018 ALKI98 { ] Alkalinity, Bicarbonate 1 116 [ mg/L ‘ 1 E 2 : | MT.1999.468-21 03/01/99
I H i i
Client EFFA 022599 Sample H20 Sample 02/25/99
Sampie ID - Matrix Collected 10:30:00
Ditlution Detection Run
Fraction QC Group CAS# Result Units Factor Limit Sequence Date
Test: EPA 245.1 CVAA
9902242-02A M99295 ‘ 7439-976 1‘ Mercury i ND 1 mg/L l 1 | 00002 | 1 MT.1999.5255° 03/10/99
| Il i
Test: EPA200 series AA-FL
9902242-02A Mgg305 | 7439987 l Molybdenum ! ND 1 mg/L | 1 1 05 | 1 MW.1999.272-13 03/09/99
1 H 1 1 i
Test: EPA200.7 ICP
9902242-02A M99275 } 7428-905 | Aluminum ND {L mg/L 1 1 { 05 | | MW.1999.255-24 03/03/99
M9G275 | 7440-38-2 ! Arsenic i ND " mg/L | 1 ™ 006 ; | MW.1999.255-24
M99275 7440-39.3 | Barium i 0.02 mg /L 1 i 001 i | MW.1999.255-24
M99275 7440-42-8 | Boron i ND mg/L 1 0t | MW.1999.260-45 03/05/99
M99275 7440-43-9 | Cadmium ‘ ND mg/L | 1 0.008 | ! Mw.1999.255-24 03/03/99
, ‘
M99275 7440473 | Chromium ND mg/L | 1 0.04 MW.1999.255-24
M99275 7440-48-4 | Cobalt ; ND [ mgrL 1 0.01 { MW.1999.255-24
M99275 7440-50-8 | Copper { ND mg/L 1 0.04 | MW.1999.255-24
M99275 7439-89-6 iron : 0.3 mg/L 1 0.2 i MW.1999.255-24
M99275 7438-92-1 Lead ; ND ©omg/L 1 0.06 MW, 1999.260-45 03/05/93
MOg275 7439-96-5 Manganese 0.055 | mg/L 1 : 0.01 MW.1999.255-24 03/03/99
| |
M99275 7440-02-0 | Nickel ND | mg/L 1 i 004 ; MW.1999.255-24
M99275 | 7782-492 Selenium ND Pomg/L 1 0.05 i MW, 1999.255-24
M99275 7440-22-4 Silver ND LT 1 0.02 ! | MW.1999,255-24
| H
M99275 | 7440666 | Zinc ND I mgiL 1 P01 | MW.1999 255-24
L i ! i ;
Test: EPA 150.1
9902242-02B WPHE921 | : pH : 79 T units | 1 ot © MT.1999.458-2 02/27/99
i : i ! l L H
Test: EPA 160.1
9902242-02B TD994 | i Total Dissolved Solids i 235 | me/L i 1 P ! | MT.1999.479-3 03/02/99
Test: EPA 300.0
9902242-028 weg3g | ‘ Chloride ! 70 J mg/L | 1 | 05 1 MW.1999.236-5 02/27/99
Wg939 i ] Fluoride ‘1 0.7 i omg/L | 1 ] 0.5 . MW.1998.236-5
: ] i 1 I i
Page 2 of 3 Client Reports 2.0 Report Date 3/10/99 4:55:27 PM




Assaigai Analytical Laboratories, Inc.

Certificate of Analysis

Client: LOS ALAMOS NATIONAL LABS
Project: 9902242 DP-1132 APP. TC18WE3A00000000

9902242-028 w9939 : Nitrate, as N : ND T mgiL 1 01 0 H O MW.1999.236-5 02/27/99
W9939 ; Nitrite, as N : ND mg/L 1 i 0.1 H | Mw.1999.236-5
weszg | Orthophosphate, as P 10 . mall 1 04 H ] MW.1993.2365
wag3g : { Sulfate ‘ 45 i mg /L 1 ? 0.5 ) MW.1999.236-5
Test: EPA 310.1
9902242-02B ALK998 | | Alkalinity, Bicarbonate { 114 I mg/L | 1 2 i | MT.1999.468-22 03/01/99

*** Sample specific analytical Detection Limit is determined by multiplying the sample Dilution Factor by the listed method Detection Limit. ***
“** Results relate only to the items tested. ***
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

* explanation of codes

Clientt LOS ALAMOS NATIONAL LABS |
. : 2] Not applicable due to sample diluti
Project: 9902242  DP-1132 APP. 7C18WE3A00000000 T Nt apolicatis doe 1 WDL prosimiy
e LCS: Lab Control Spike o .. DW
QC Group Run ID Result Units * Sequence Run Date
Test: EPA200 series AA-FL
M99305 M99305-002 ; Molybdenum 115 ! (%) Recov . MW.1999.272-10 03/09/99
. Test: EPA200.7 ICP
Mg9275 M89275-002 Aluminum ‘ 100 (%) Recov MW.1999.255-18 03/03/99
M99275-002 Arsenic 99 (%) Recov MW.1999.255-18
Mg9275-002 Barium 98 (%) Recov MW, 1999.255-18
M99275-002 Boron 108 (%) Recov MW, 1999.260-40 03/05/99
M99275-002 Cadmium 104 (%) Recov MW.1999.255-18 03/03/99
M99275-002 Chromium : 100 (%) Recov MW.1999.255-18
M99275-002 Cobalt ! 98 (%) Recov MW.1999.255-18
M99275-002 Copper ag (%) Recov MW, 1999.255-18
M99275-002 Iron 104 (%) Recov MW.1999.255-18
M99275-002 Lead 101 (%) Recov MW, 1999.260-40 03/05/99
M99275.002 Manganese 101 (%) Recov MW.1999.255-18 03/03/99
M99275-002 Nickel 98 (%) Recov MW.1999.255-18
M99275-002 Selenium 100 (%) Recov MW.1999 255-18
M89275-002 Sitver 101 (%) Recov MW.1999.255-18
M99275-002 Zinc 100 (%) Recov MW, 1999.255-18
e LCSD: Lab Control Spike Duplicate Accuracy we DW
QC Group Run (D Result Units * Sequence Run Date
Test: EPA200 series AA-FL
M99305 M99305-003 ! Molybdenum j 106 (%) Recov | mw.1999.272-11 03/09/99
Test: EPA200.7 ICP
M99275 M89275-003 Aluminum 11 (%) Recov MW.1999.255-19 03/03/99
M99275-003 Arsenic 110 (%) Recov MW.1899.255-19
M89275-003 Barium 107 {%) Recov MW, 1999.255-19
M99275-003 Boron 105 (%) Recov MW, 1999.260-41 03/05/99
M99275-003 Cadmium 114 (%) Recov MW.1999.255-19 03/03/99
M99275-003 2 Chromium 110 (%) Recov MW.1999.255-19
M99275-003 A Cobalt 108 (%) Recov MW.1999.255-19
M99275-003 Copper ; 108 (%) Recov MW.1999.255-19
M99275-003 i ; Iron " 113 (%) Recov MW.1999.255-19
Mg9275-003 L Lead | 98 (%) Recov MW, 1999.260-41 03/05/99
M99275-003 | Manganese 111 (%) Recov MW.1999.255-19 03/03/99
M99275-003 r Nickel 108 (%) Recov MW:1999.255-19
M99275-003 Selenium 110 (%) Recov | MW.1999.255-19
M99275-003 Silver 113 (%) Recov w MW.1999.255-19
M89275-003 ‘7 Zine 110 ! (%) Recov ‘: MW.1999.255-19
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

Client: LOS ALAMOS NATIONAL LABS . " explanation of codes
At D1 Not applicable d i
Project: 9902242  DP-1132 APP. 7C18WE3A00000000 i o e e S
o LCSD: Lab Control Spike Duplicate Precision o .. DW
QC Group Run ID Result Units * Sequence Run Date
Test: EPA200 series AA-FL
M99305 M99305-003 B Molybdenum } 8 } (%) RPD 1 MW.1999.272-11 03/09/99
Test: EPA200.7 ICP
- M99275 M99275-003 Aluminum 10 (%) RPD ! MW.1999.255-19 03/03/99
M99275-003 Arsenic 11 (%) RPD MW.1999.255-19
M89275-003 Barium 9 (%) RPD | MW.1999.255-19
M89275-003 Boron 3 (%) RPD 1 MW.1999.260-41 03/05/99
M89275-003 Cadmium 10 (%) RPD MW.1999.255-19 03/03/99
M99275-003 Chromium 9 (%) RPD ! MW.1999.255-19
M99275-003 Cobait 9 (%) RPD MW.1999.255-19
M99275-003 Copper 10 (%) RPD ‘ MW.1999.255-19
M99275-003 Iron 8 (%) RPD MW.1999.255-19
M99275-003 Lead 2 (%) RPD MW.1999.260-41 03/05/99
M99275-003 i Manganese 9 (%) RPD i MW.1999.255-19 03/03/99
M99275-003 Nickel 10 (%) RPD 1 MW.1999.255-19
M99275-003 Selenium | 10 (%) RPD © MW.1999.255-19
M89275-003 Silver 1 1 (%) RPD MW.1999.255-19
M89275-003 L Zinc 9 (%) RFD | MW.1999.255-19
vpe MB: Method Blank oo DW
QC Group Run D Result Units * Sequence Run Date
Test: EPA200 series AA-FL
M99305 M99305-001 | Molybdenum i ND \ mg/L MW, 1999.272-8 03/09/99
Test: EPA200.7 ICP o
M99275 M99275-001 Aluminum ! ND 3 mg /L © MW.1999.25517 03/03/99
M99275-001 Arsenic ND 1 mg/L ; L MW.1999255-17
M99275-001 Barium ND mg /L : | Mw.1999.255-17
M99275-001 Boron ND mg /L ! | Mw.189.26039 03/05/99
M99275-001 3 Cadmium ND mg/L 9 MW.1999.255-17 03/03/99
M99275-001 Chromium ND mg /L MW, 1999.255-17
M99275-001 r Cobalt } ND mg /L MW.1999.255-17
M89275-001 e Copper j ND mg/L | MW.1999.255-17
M99275-001 fron ND mg /L MW, 1999.255-17
M99275-001 ,“ Lead ND ‘ mg/L | MW.1999.260-39 03/05/99
M99275-001 » Manganese ND ; mg/L T MW.1999.255-17 03/03/99
M99275.001 f Nicket ND i mg/L : MW.1999.255-17
M89275-001 Selenium ND ; mg/L MW.1999.255-17
M99275-001 3 Silver ND | mg /L ' MW.1999.255-17
M99275-001 { Zinc ND E mg/L : ‘ MW.1999.255-17
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

* explanation of codes

Client: LOS ALAMOS NATIONAL LABS
Project 9902242  DP-1132 APP. 7C18WE3A00000000 LT Rt aloaol dog o ot oy
e MS: Matrix Spike e DW
QC Group Run ID Result Units * Sequence Run Date
Test: EPA200 series AA-FL
M99305 M99305-006 i Molybdenum 115 (%) Recov | | MW.1999.272-14 03/09/99
Test: EPA200.7 ICP
Mg9275 Mg9275-006 Aluminum | 92 (%) Recov MW.1999.255-22 03/03/99
Mg9275-006 Arsenic 88 (%) Recov MW.1999.255-22
Mg9275-006 Barium 88 (%) Recov T MW.1999.255-22
M99275-006 Boron 98 (%) Recov MW.1999.260-43 03/05/99
M99275-006 Cadmium 94 (%) Recov MW.1999.255-22 03/03/99
M99275-006 Chromium ! %0 (%) Recov MW.1999.255-22
M99275-006 Cobalt ; 90 (%) Recov MW.1999.255-22
M99275-006 Copper 91 (%) Recov MW.1999.255-22
M99275-006 Iron 93 (%) Recov MW.1999.255-22
M99275-006 Lead 88 (%) Recov MW.1999.260-43 03/05/99
M99275-006 Manganese 91 (%) Recov MW.1999.255-22 03/03/99
Mg9275-006 Nicke! i 89 (%) Recov MW.1999.255-22
M99275-006 Selenium ; 93 (%) Recov MW,1999.255-22
M99275-006 Silver | 92 (%) Recov MW.1999.255-22
M99275-006 Zinc : 91 (%) Recov MW.1999.255-22
e MSD: Matrix Spike Duplicate Accuracy o DW )
QC Group Run ID Result Units * Sequence Run Date
Test: EPA200 series AA-FL
M99305 M99305-007 : Molybdenum 100 : (%) Recov ' MW.1999.272-15 03/09/99
Test: EPA200.7 ICP
Mg9275 Mg9275-007 Aluminum 98 (%) Recov i | MW.1999.25523 03/03/39
Mg9275-007 Arsenic 94 (%) Recov : : MW.1999.255-23
Mg9275-007 Barium 94 (%) Recov ; [ MwW.1999.255-23
M99275-007 Boron 102 i (%) Recov i Y MW.1999.26044 03/05/99
Mg9275-007 | Cadmium 101 ; (%) Recov o MW.1999.255-23 03/03/99
M39275-007 i Chromium 94 ! (%) Recov | Mw.1999.255-23
Mg9275-007 ‘ Cobalt 95 (%) Recov Tl MW.1999.255-23
M99275-007 Copper | 97 (%) Recov MW.1999.255-23
Mg9275-007 ; fron 100 (%) Recov MW.1999.255-23
Mg9275-007 ! Lead i 91 (%) Recav MW.1999.260-44 03/05/99
M99275-007 : Manganese 98 {%) Recov | MW.1999.255-23 03/03/99
M99275-007 | Nickel : 95 : (%) Recov © MW.1999.255-23
Mg9275-007 ‘ Selenium 98 (%) Recov ! MW.1999.255-23
M99275-007 E Silver 98 (%) Recoy * . MW.1999.255.23
Mg9275-007 Zinc 97 (%) Recov i MW.1999.255-23
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

Client: LOS ALAMOS NATIONAL LABS ] " explanation of codes
Project 9902242  DP-1132 APP. 7C18WE3A00000000 T e sl St

oo MSD: Matrix Spike Duplicate Precision o ~ DW
QC Group Run ID Result Units * Sequence Run Date
Test: EPA200 series AA-FL
M99305 M99305-007 | Molybdenum ‘ 13 (%) RPD | j MW.1999.272-15 03/09/99
Test: EPA200.7 ICP

M99275 M99275-007 Aluminum 6 (%) RPD T MW.1999.255.23 03/03/99
M99275-007 Arsenic 7 (%) RPD MW.1999.255-23
M99275-007 Barium 7 (%) RPD MW.1999.255-23
M99275-007 Boron 4 (%) RPD MW.1999.260-44 03/05/99
M99275-007 Cadmium 8 (%) RPD MW.1999.255-23 03/03/99
M99275-007 Chromium 5 (%) RPD MW.1999.255-23
M99275-007 Cobalt 6 (%) RPD MW.1999.255-23
M99275-007 Copper 6 (%) RPD MW.1999.255-23
M99275-007 fron 6 (%) RPD MW.1999.255-23
M99275-007 Lead ‘ 3 (%) RPD MW.1999.260-44 03/05/99
Mg9275-007 Manganese f 7 (%) RPD MW.1999.255-23 03/03/99
M99275-007 Nickel | 6 (%) RPD MW.1999.255-23
M99275-007 Selenium 6 (4)RPD MW.1999.255-23
M99275-007 Silver 6 {%) RPD P MW.1999.255.23
M99275-007 i Zinc ! 7 (%) RPD 1 mw1999.25523
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

Client. LOS ALAMOS NATIONAL LABS

* explanation of codes

. . : D Not applicable due to sample dilution
Project: 9902242  DP-1132 APP. 7C18WE3A00000000 C ot iabi s
ac LCS: Lab Control Spike ac WATER
ype Matrix
QC Group Run ID Result Units * Seguence Run Date
Test: EPA 160.1
TDSS4 TDS94( 2) ‘ Total Dissolved Solids . 99 ! % Recovery I J MT.1999.472-2 02/26/99
Test: EPA 245.1 CVAA
M99295 M99295( 1) : Mercury | 100 ] % Recovery , J MT.1999.525-1 03/10/99
Test: EPA 300.0 .
w9939 W9939-002 Chloride 104 % Recovery MW, 1999.231-43 02/26/99
W9939-002 Fluoride 104 % Recovery MW.1999.231-43
W9939-002 Nitrate, as N | 104 % Recovery MW.1999.231-43
W9939-002 Nitrite, as N ; 106 % Recovery MW.1999.231-43
W9939-002 Orthophosphate, as P 107 % Recovery MW.1999.231-43
W9939-002 i Suifate ! 101 % Recovery 1 MW.1999.231-43
e LCSD: Lab Control Spike Duplicate Accuracy oe«  WATER
QC Group Run ID Result Units * Sequence Run Date
Test: EPA 160.1
TD994 TD994( 3) i Total Dissolved Solids I 99 ‘ % Recovery 1 \ MT.1999.472-3 02/26/99
-
Test: EPA 245.1 CVAA
M99295 M99295( 2) L Mercury ; 102 | % Recovery : | MT.1999.5252 03/10/99
H I J
Test: EPA 300.0
w9939 ) W9939-003 Chloride ; 103 % Recovery MW.1999.231-44 02/26/99
W9939-003 Fluoride } 102 % Recovery MW.1999.231-44
W9939-003 Nitrate, as N i 102 % Recovery MW.1999.231-44
W9939-003 Nitrite, as N ; 102 % Recovery MW.1999.231-44
W9939.003 Orthophosphate, as P 104 % Recovery MW.1999.231-44
W9939-003 Suifate ; 102 % Recovery MW, 1999.231-44
L H
e LCSD: Lab Control Spike Duplicate Precision v  WATER
QC Group Run D Result Units * Sequence Run Date
Test: EPA 160.1
TD994 TD994( 3) ; Total Dissolved Solids ; <1 i PFA ] J MT.1999.472-3 02/26/99
Test: EPA 245.1 CVAA
M99295 Mg9295( 2) ;ﬁ Mercury i 2 1[ RPD 1 | MT.1999.5252 03/10/99
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

Client: LOS ALAMOS NATIONAL LABS " explanation of codes

. . D Not applicable due to sample dilution
Project: 9902242  DP-1132 APP. 7C18WE3A00000000 ; o e
Test: EPA 300.0
W9939 W9939-003 | Chloride . 1 RPD MW.1999.231-44 02/26/99
W9939-003 ‘ Fluoride 1 RPD MW.1999.231-44
W9939-003 ; Nitrate, as N ,; 1 RPD MW.1999.231-44
W9939-003 o Nitrite, as N i 3 RPD L MW.1999.231-44
W9939-003 P Orthophosphate, as P 3 RPD MW, 1999.231-44
W9939-003 ‘ Sulfate <1 RPD MW.1999.231-44
Qc . Qc
ac MB: Method Blank o WATER
QC Grou Run ID Resuit Units * Sequence Run Date
Runi Resuit Lequence hun Date
Test: EPA 160.1
TD994 TD994( 1) L Total Dissolved Solids i ND l mg /L | | MT.1999.472-1 02/26/99
Test: EPA 245.1 CVAA
M99295 M99295( 3) [ Mercury ! ND | mg /L T J MT.1999.525-3 03/10/99
—_ 1
Test: EPA 300.0
W9939 W9939-001 | Chloride { ND mg/L MW.1999.231-42 02/26/99
W9939-001 Fluoride i ND mg/t MW.1999.231-42
W9939-001 Nitrate, as N ‘ ND mg/L MW.1999.231-42
W9939-001 Nitrite, as N - : ND mg /L MW.1999.231-42
W9939-001 Orthophosphate, as P ND mg /L MW, 1999.231-42
W9939-001 Sulfate ND mg/L MW.1999.231-42
Qc . H H . QC
Tyee MD: Matrix Duplicate e WATER
QC Group RuniD . Resuit Units > Sequence Run Date
Test: EPA 150.1
WPH9921 WPH9921( 3) i pH I 0.02 [ DIFF ’ J MT.1999.458-3 02/27/99
Test: EPA 160.1
TD994 TD994( 9) ! Total Dissolved Solids | 1 I PFA i 1 MT.1999.472-9 02/26/99
L
Qc . H H QCc
ac MS: Matrix Spike ac  WATER
QC Group Run 1D Result Units * Sequence Run Date
Test: EPA 245.1 CVAA
M99295 M99295( 7) ‘ Mercury 180 I % Recovery ! | MT.1999.525-7 03/10/99
Test: EPA 300.0 .
Wog3s W8935-005 i Chioride ; 104 % Recovery T MW.1999.23146 02/26/99
W9939-005 i Fluoride “ 103 % Recovery MW.1999.231-46
1_.
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Assaigai Analytical Laboratories, Inc.

Quality Control Summary

Client: LOS ALAMOS NATIONAL LABS

* explanation of codes

L . D Not applicable due to sample dilution
Project. 9902242  DP-1132 APP. 7C18WE3A00000000 L Nt aopicabic die o MDL ooy
w9339 W9939-005 Nitrate, as N 103 % Recovery | MW.1999.231-46 02/26/99
W9939-005 Nitrite, as N 106 % Recovery i MW.1999.231-46
. !
W9939-005 ‘ Orthophosphate, as P 107 % Recovery { MW.1999.231-46
}.
W9939-005 ! Sulfate 101 % Recovery ! MW.1999.231-46
Qc . H H H Qc
Type MSD: Matrix Spike Duplicate Accuracy warx  WATER
QC Group Run ID Result Units > Sequence Run Date
Test: EPA 245.1 CVAA
M99295 M99295( 6) { Mercury 176 % Recovery 1 MT.1999.525-6 03/10/99
3
Test: EPA 300.0
W9939 W9939-006 Chioride 104 % Recovery MW.1999.231-47 02/26/99
W9939-006 Fluoride 102 % Recovery MW.1999.231-47
W9939-006 Nitrate, as N 103 % Recovery MW.1999.231-47
W9939-006 Nitrite, as N 107 % Recovery MW.1999.231-47
W8939-006 Orthophosphate, as P 106 % Recovery MW.1999.231-47
W8939-006 Sulfate 101 % Recovery MW.1999.231-47
e MSD: Matrix Spike Duplicate Precision s  WATER
QC Group Run 1D Result Units * Sequence Run Date
Test: EFPA 245.1 CVAA
M99295 M99295( 6) | Mercury 2 K RPD ’ [ MT.1999.525-6 03/10/99
i
Test: EPA 300.0
w9939 W9939-006 Chloride <1 RPD MW.1999.231-47 02/26/99
W9939-006 Fluoride <1 RPD MW.1999.231-47
W9939-006 i Nitrate, as N <1 RPD MW.1999.231-47
W9939-006 Nitrite, as N <1 RPD MW.1999.231-47
W9939-006 Orthophosphate, as P <1 RPD MW.1899.231-47
W9939-006 Suifate <1 RPD MW.1999.231-47
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ATTACHMENT 8.0

Geologic Log and Well Construction Information
Mortandad Canyon Monitoring Wells

MCO-8.2, MCO-13, and MCO-7A




Geologic Log
£782 ft Land-Surface Datum (LSD g
o,._____.._(_.z\.ﬁ‘ 8
Sand and gravel in a matrix
o | of silt and clay; silt and clay
increase with depth
(alluvium)
20
=l ;
g
3 40 L
so|
wl 60
70
o — 72
70 ft of 2-in.-diam plastic
ol . pipe; lower 10 ft perforated

Fig. VI-O.  Mortandad Canyon observation well MCO-8.2, completed
November 1961, water level 59.2 ft (Purtymun 1964).

Geologic Log 2
6747.77 ft Land-Surface Datum (LSD :
; ( ) \ g
Sand and gravel in a matrix
10 L of silt and clay; silt and clay
increase with depth
(alluvium)
20 |
€
9
= @
£
§ L
ﬁ
0L
45
M
50 |
55
— e . —— —— —— —— = —— . 57
% L 55 ft of 3-in.-diam plastic
pipe; lower 10 ft perforated

Fig. VI-P.  Mortandad Canyon observation well MCO-9, completed
November 1961, dry (Purtymun 1964).




Geologic Log

2
6700 ft Land-Surface Datum (LSD) 3
0 F _________ >‘ hd
1 sand and gravel in a matrix
of silt and clay; siit and clay
increase with depth
2] (aluvium) 3
o |
g
£ ®L
Q
a
w0l 40
50 L [
oo [ 60
___________ 64
L 60 ft of plastic pipe; lower

20 ft perforated

Fig. VI-T. = Mortandad Canyon observation well, MCO-12, completed
November 1961, dry; June 1971, well was dry, casing was pulled,
well was abandoned, plugged, and relocated to the north about
12 ft (Purtymun 1964),

Geologic Log .
6674 ft Land-Surface Datum (LSD
0-——.——..———.;._>‘
0L
2 Sand and gravel in a silt
- and clay matrix; silt and
| clay increase with depth
(alluvium)
g ¥ _ L ___ 65
§ ol
Tuff weathered in place; ]
- silt and clay, some sand
i 87
?r 96
e ——t
Tuff, light gray, partly 107
110 L weathered (dry) 112
107 ft of 2-in.-diam plastic
oL pipe; lower 20 ft perforated
Fig. VI-U.  Mortandad Canyon observation well MCO-13, completed July

1970, dry (Purtymun 1970).

81




. S
Geologic Log 5
6827.71 ft land surface datum (LSD) 2 %
' A S 6
o o
0 [r—— — — — — — —— | O p
Sandy soil
_ —_ _3
Sands and gravels; a few rock
5 }— fragments of tuff, pumice, latite,
and rhyolite in a brown silt and
clay matrix (reworked tuff)
10 —
15 p—
20 —
22
Silts and clay with minor
£ amounts of sand and gravel;
£ 25 L a few rock fragments of latite,
& rhyolite, and weathered pumice
o up to 0.5 in. (tuft weathered in
place) Bentonite
30 —
'35 |~ .
37
Mainly silts and clays, with
40 |— fine to medium sand-sized
. crystals of quartz and sanidine;
a few rock fragments up to
0.25 in. (tuff weathered in
place)
45 —
47
50 L

Fig. VIII-O. Mortandad Canyon observation well MCO-7A, completed November 1989, water level
35.2 ft (Purtymun and Stoker 1990).
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TABLE VI-A. Hydrologic Data for Observation Wells in Mortandad Canyon

] Water Levels Elevation Top of Casing
Depth  Depth At At Land-Surface (Measuring Point)

Observation  Date Drilled Completed Depth Completion Present Datum (LSD) to Land Surface

Wells Completed  (ft) (ft) 1991 (ft) Date (ft) (ft) Datum Remarks

MCO-1 11/60 8 8 -— 2.8 — — 7153 — Unable to locate in

1991

MCO-2 11/60 10 9 7.5 0.3 491 506 7133 2.00

MCO-3 3/67 18 12 10.1 44 491 336 7052.72 1.54 Originally drilled
11/60; redrilled and

: cased 3/67

MCO-4 10/63 24 19 16.3 33 491 7.19 6900.36 1.02

MCQ-49 7773 42 30 234 — 4/91 22.10 687931 1.2§5

MCO-5 10/60 47 46 49 246 2/91 20.75 6875.80 1.95

MCO-6 10/60 82 71 — 38.1 —_ — 6849 — Plugged and abandoned
(relocated)

MCO-6 314 47 47 415 28.9 2/91 3375  6848.96 2.34

MCO-6.5A 11/61 47 45 333 41.0 2/91 Dry 6840 2.15

MCO-6.5B 11/61 42 42 36.0 36.3 291 Dry 6839 0.70

MCO-7 10/60 77 69 54.7 39.7 2/91 3747 682740 1.24

MCO-7.5A 11/61 63 60 —_ 41.2 — — 6809 - Well damaged
(relocated) -

MCO-7.5B 4/74 62 60 56.0 42.1 2/91 4371 6808.80 1.28

MCO-8 10/60 92 84 227 61.6 —  6796.70 0.25 Obstruction in well

MCO-8A  11/61 52 50 48.5 Dry 291 Dry 6800 0.61

MCO-8.2 11/61 72 70 60.3 59.2 291 Dry 6782 2.00

MCO-9 11/60 57 55 54.6 Dry 291 Dry 6747.77 1.44

MCO-9.5 11/61 57 46 40.3 Dry 291 Dry 6740 2.00

MCO-11 11/61 23 20 — Dry — — 6720 — Unable to locate in

: 1991
MCO-12 11/61 64 60 — Dry — — 6700 — Casing pulled; hole
’ plugged (relocated)

MCO-12 671 112 108 96.2 Dry 291 Dry 6702 0.62

MCO-13 7770 112 107 106.2 Dry 2/91 Dry 6674 0.67

TSCO-1 11/61 37 35 23.1 Dry 291 893 6857 0.97

Sources: Baltz et al. 1963; Purtymun 1964, 1971, and 1974.
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ATTACHMENT 9.0

TABLE 1. Mortandad Canyon Test Well (TW)-8
Chemical Quality of Ground Water for 1998

TABLE 2. Mortandad Canyon Monitoring
Alluvial Ground Water Quality for 1998 and 1999
MCO-3, MCO-4B, MCO-6, and MCO-7




TABLE 1 Mortandad Canyon Test Well (TW) - 8
Chemical Quality of Ground Water for 1998
SAMPLE DATE SUITE ANALYTE RESULT  UNCERTAINTY UNITS
9/2/98 Gen_Inorg Cl 3.50 0.50 mg/L
9/2/98 Gen_Inorg Cl 3.60 0.50 mg/L
9/2/98 Gen_Inorg CN < 0.01 0.01 mg/L
9/2/98 Gen_Inorg CN < 0.01 0.01 mg/L
9/2/98 Gen_Inorg F 0.15 0.02 mg/L
9/2/98 Gen_Inorg F 0.15 0.02 mg/L
9/2/98 Gen_Inorg NO3-N 0.26 0.03 mg/L
9/2/98 Gen_Inorg NO3-N 0.28 0.03 mg/L
9/2/98 Gen_Inorg pH 7.45 0.10 pH
9/2/98 Gen_Inorg pH 7.53 0.10 pH
9/2/98 Gen_Inorg TDS 144 14 mg/L
9/2/98 Gen_Inorg TDS 140 14 " mg/L
9/2/98 Metals Ag <10 0 ug/l
9/2/98 Metals Ag <10 0 ug/l
9/2/98 Metals - Al < 50 50 ug/l
9/2/98 Metals Al < 50 50 ug/l
9/2/98 Metals As <2 2 ug/L
- 9/2/98 Metals As <2 2 ug/L

9/2/98 Metals B 25 20 ug/l
9/2/98 Metals B 33 20 ug/l
9/2/98 Metals Ba 8 1 ug/l
9/2/98 Metals Ba 8 2 ug/l
9/2/98 Metals Be <3 2 ug/l
9/2/98 Metals Be <3 2 ug/l
9/2/98 Metals Cd <17 7 ug/l
9/2/98 Metals Cd <17 7 ug/l
9/2/98 Metals Co <8 8 ug/l
9/2/98 Metals Co <8 8 ug/l
9/2/98 Metals Cr <7 7 ug/t
9/2/98 Metals Cr <17 7 ug/l
9/2/98 Metals Cu <10 10 ug/l
9/2/98 Metals Cu <10 10 ug/l
9/2/98 - Metals Fe 117 20 ug/l
9/2/98 Metals Fe 135 20 ug/l
9/2/98 Metals - Hg <02 0.03 ug/L
9/2/98 Metals Hg <02 0.03 ug/L
9/2/98 Metals Mn 5 2 ug/l
9/2/98 Metals Mn 4 3 ug/l
9/2/98 Metals Mo <30 30 ug/l
9/2/98 Metals Mo <30 30 ug/1
9/2/98 Metals Ni <20 20 ug/l
9/2/98 Metals Ni <20 20 ug/l
9/2/98 Metals Pb 5 3 ug/L
9/2/98 Metals Pb 5 3 ug/L
9/2/98 Metals Se <2 2 ug/L
9/2/98 Metals Se <2 2 ug/L
9/2/98 Metals Zn 665 67 ug/l
9/2/98 Metals Zn 709 71 _ugll
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TABLE 1

Mortandad Canyon Test Well (TW) - 8
Chemical Quality of Ground Water for 1998

SAMPLE DATE SUITE ANALYTE RESULT UNCERTAINTY UNITS
36040 Organics Acenaphthene <10 ug/L
36040 Organics Acenaphthene <10 ug/L
36040 Organics Acenaphthylene <10 ug/L
36040 Organics Acenaphthylene <10 ug/L
36040 Organics Aniline <10 ug/L
36040 Organics Aniline <10 ug/L
36040 Organics Anthracene <10 ug/L
36040 Organics Anthracene <10 ug/L
36040 organics Aroclor 1016 <25 ug/L
36040 organics Aroclor 1016 <25 - ug/L
36040 organics Aroclor 1221 <25 ug/L
36040 organics Aroclor 1221 <25 ug/L
36040 organics Aroclor 1232 <25 ug/L
36040 organics Aroclor 1232 <25 ug/L
36040 organics Aroclor 1242 <25 ug/L
36040 organics Aroclor 1242 <25 ug/L
36040 organics Aroclor 1248 <25 ug/L
36040 organics Aroclor 1248 <25 ug/L
36040 organics Aroclor 1254 <25 ug/L
36040 organics Aroclor 1254 <25 ug/L
36040 organics Aroclor 1260 <25 ug/L
36040 organics Aroclor 1260 <25 ug/L
36040 organics Aroclor 1262 <25 ug/L
36040 organics Aroclor 1262 <25 ug/L
36040 Organics Azobenzene <10 ug/L
36040 Organics Azobenzene <10 ug/L
36040 Organics Benzidine [m-] < 50 ug/L
36040 Organics Benzidine [m-] < 50 ug/L
36040 Organics Benzo[a]anthracene <10 ug/L
36040 Organics Benzo[a]anthracene < 10 ug/L
36040 Organics Benzo[a]pyrene <10 ug/L
36040 Organics Benzo[a]pyrene <10 ug/L
36040 Organics Benzo[b]fluoranthene <10 ug/L
36040 Organics Benzo[b}fluoranthene < 10 ug/L
36040 Organics Benzo[g,h,i]perylene <10 ug/L
36040 Organics Benzo[g,h,i]perylene < 10 ug/L
36040 Organics Benzo[k]fluoranthene <10 ug/L
36040 Organics Benzo[k]fluoranthene <10 ug/L
36040 Organics Benzoic acid < 50 ug/L
36040 Organics Benzoic acid < 50 ug/L
36040 Organics Benzyl alcohol <10 ug/L
36040 Organics Benzyl alcohol <10 ug/L
36040 Organics  Bis(2-chloroethoxy)methane <10 ug/L
36040 Organics  Bis(2-chloroethoxy)methane <10 ug/L
36040 Organics Bis(2-chloroethyl)ether <10 ug/L
36040 Organics Bis(2-chloroethyl)ether < 10 ug/L
36040 Organics  Bis(2-chloroisopropyl)ether <10 ug/L
36040 Organics  Bis(2-chloroisopropyl)ether < 10 ug/L
36040 Organics  Bis(2-ethylhexyl)phthalate <10 ug/L
36040 Organics  Bis(2-ethylhexyl)phthalate =~ < 10 ug/L
Los Alamos
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TABLE 1 Mortandad Canyon Test Well (TW) - 8
Chemical Quality of Ground Water for 1998
SAMPLE DATE SUITE ANALYTE RESULT __ UNCERTAINTY UNITS
36040 Organics Bromophenylphenyl ether [4-] < 10 ug/L
36040 Organics Bromophenylphenyl ether [4-] < 10 ug/L
36040 Organics Butyl benzyl phthalate < 10 ug/L
36040 Organics Butyl benzyl phthalate <10 ug/L
36040 Organics  Chloro-3-methylphenol [4-] < 10 ug/L
36040 Organics  Chloro-3-methylphenol [4-] < 10 ug/L
36040 Organics Chloroaniline [4-] < 10 ug/L
36040 Organics Chloroaniline [4-) < 10 ug/L
36040 Organics Chloronaphthalene [2-] < 10 ug/L
36040 Organics Chloronaphthalene [2-] <10 ug/L
36040 Organics Chlorophenol [o-] < 10 ug/L
36040 Organics Chlorophenol [o0-] <10 ug/L
36040 Organics Chlorophenylpheny! ether [4-] < 10 ug/L
36040 Organics Chlorophenylphenyl ether [4-] < 10 ug/L.
36040 Organics Chrysene <10 ug/L
36040 Organics Chrysene <10 ug/L
36040 Organics Di-n-butyl phthalate < 10 ug/L
36040 Organics Di-n-butyl phthalate < 10 ug/L
36040 Organics Di-n-octyl phthalate < 10 ug/L
36040 Organics Di-n-octyl phthalate < 10 ug/L
36040 Organics Dibenzo[a,h]anthracene < 10 ug/L
36040 Organics Dibenzo[a,h]anthracene <10 ug/L
36040 Organics Dibenzofuran < 10 ug/L
36040 Organics Dibenzofuran < 10 ug/L
36040 Organics Dichlorobenzene (1,2) [o-] < 10 ug/L
36040 Organics Dichlorobenzene (1,2) [0-] < 10 ug/L
36040 Organics  Dichlorobenzene (1,3) [m-] < 10 ug/L
36040 Organics  Dichlorobenzene (1,3) [m-] < 10 ug/L
36040 Organics Dichlorobenzene (1.4) [p-] < 10 ug/L
36040 Organics Dichlorobenzene (1,4) [p-] < 10 ug/L
36040 Organics Dichlorobenzidine [3,3’-] < 20 ug/L
36040 Organics Dichlorobenzidine [3,3’-] < 20 ug/L
36040 Organics Dichlorophenol [2,4-] <10 ug/L
36040 Organics Dichlorophenol [2,4-] < 10 ug/L
36040 Organics Diethyl phthalate < 10 ug/L
36040 Organics Diethyl phthalate < 10 ug/L
36040 Organics Dimethyl phthalate < 10 ug/L
36040 Organics Dimethyl phthalate <10 ug/L
36040 Organics Dimethylphenol [2,4-] < 10 ug/L
36040 Organics Dimethylphenol [2,4-] < 10 ug/L
36040 Organics Dinitrophenol [2,4-] <50 ug/L
36040 Organics Dinitrophenot [2,4-] < 50 ug/L
36040 Organics Dinitrotoluene [2,4-] <10 ug/L
36040 Organics Dinitrotoluene [2,4-] <10 ug/L
36040 Organics Dinitrotoluene [2,6-] < 10 ug/L
36040 Organics Dinitrotoluene [2,6-] <10 ug/L
. 36040 Organics Fluoranthene <10 ug/L

36040 Organics Fluoranthene <10 ug/L
36040 Organics Fluorene < 10 ug/L
36040 Organics Fluorene < 10 ug/L
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TABLE 1 Mortandad Canyon Test Well (TW) - 8
Chemical Quality of Ground Water for 1998
SAMPLE DATE SUITE ANALYTE RESULT UNCERTAINTY UNITS
36040 Organics Hexachlorobenzene <10 ug/L
36040 Organics Hexachlorobenzene <10 ug/L
36040 Organics Hexachlorobutadiene <50 ug/L
36040 Organics Hexachlorobutadiene <50 ug/L
36040 Organics  Hexachlorocyclopentadiene < 10 ug/L
36040 Organics  Hexachlorocyclopentadiene < 10 ug/L
36040 Organics Hexachloroethane <10 ug/L
36040 Organics Hexachloroethane <10 ug/L
36040 Organics Indeno[1,2,3-cd]pyrene < 10 ug/L
36040 Organics Indeno[1,2,3-cd]pyrene < 10 ug/L
36040 Organics Isophorone <10 ug/L
36040 Organics Isophorone < 10 ug/L
36040 Organics Methyl-4,6-dinitrophenol [2-] < 50 ug/L
36040 Organics Methyl-4,6-dinitrophenol [2-] < 50 ug/L
36040 Organics Methylnaphthalene [2-] <10 ug/L
36040 Organics Methylnaphthalene [2-] <10 ug/L
36040 Organics Methylphenol [2-] <10 ug/L
36040 Organics Methylphenol [2-] < 10 ug/L
36040 Organics Methylphenol [4-] <10 ug/L
36040 Organics Methylphenol {4-] < 10 ug/L
36040 Organics Naphthalene <10 ug/L
36040 Organics Naphthalene <10 ug/L
36040 Organics Nitroaniline [2-] <20 ug/L
36040 Organics Nitroaniline [2-] <20 ug/L
36040 Organics Nitroaniline [3-] <20 ug/L
36040 Organics Nitroaniline [3-] <20 ug/L
36040 Organics Nitroaniline [4-} <20 ug/L
36040 Organics Nitroaniline [4-] <20 ug/L
36040 Organics Nitrobenzene <10 ug/L
36040 Organics Nitrobenzene <10 ug/L

36040 Organics Nitrophenol [2-] <10 ug/L
36040 Organics Nitrophenol [2-] <10 ug/L
36040 Organics Nitrophenol [4-] < 50 ug/L
36040 Organics Nitrophenol [4-] < 50 ug/L
36040 Organics Nitrosodi-n-propylamine [N-}] < 10 ug/L
36040 Organics - Nitrosodi-n-propylamine {N-] < 10 ug/L
36040 Organics  Nitrosodimethylamine [N-] <10 ug/L
36040 Organics  Nitrosodimethylamine [N-] < 10 ug/L
36040 Organics  Nitrosodiphenylamine [N-] < 10 ug/L
36040 Organics  Nitrosodiphenylamine [N-] <10 ug/L
36040 Organics Pentachlorophenol < 50 ug/L
36040 Organics Pentachlorophenol < 50 ug/L
36040 Organics Phenanthrene <10 ug/L
36040 Organics Phenanthrene <10 ug/L
36040 Organics Phenol <10 ug/L.
36040 Organics Phenol <10 ug/L
36040 Organics Picoline {2-] <10 ug/L
36040 Organics Picoline [2-] <10 ug/L
36040 Organics Pyrene <10 ug/L
36040 Organics Pyrene < 10 _ug/L,
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TABLE 1 Mortandad Canyon Test Well (TW) - 8
Chemical Quality of Ground Water for 1998

SAMPLE DATE SUITE ANALYTE RESULT UNCERTAINTY UNITS
36040 Organics Pyridine < 10 ug/L
36040 Organics Pyridine <10 ug/L
36040 Organics Trichlorobenzene [1,2,4-] <10 ug/L
36040 Organics Trichlorobenzene [1,2,4-] <10 ug/L
36040 Organics Trichlorophenol {2,4,5-] <10 ug/L
36040 Organics Trichlorophenol {2,4,5-] < 10 ug/L
36040 Organics Trichlorophenol [2,4,6-] <10 ug/L
36040 Organics Trichlorophenol {2,4,6-] <10 ug/L
9/2/98 Rad 8] 0.53 0.06 ug/L
9/2/98 Rad U 0.41 0.05 ug/L.
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TABLE 2 Mortandad Canyon
Alluvial Ground Water Monitoring
Sample Type: water, filtered

Units: mg/L
Sample Date: October, 1999 Sample Date: December, 1998 Sample Date: February, 1999

Location NO3-N TKN NH3 TDS F NO3-N TKN NH3 - TDS F NO3-N TKN NH3 TDS F
MCO-3 29.1 0.6 <0.2 507 1.1 36.4 0.7 '<0.2 713 1.0 419 0.5 <0.2 595 0.9
MCO-4B 16.1 0.4 <0.2 355 1.3 14.0 0.6 <0.2 343 1.4 37.8 04 <0.2 505 1.0
MCO-6 13.7 0.4 <0.2 350 1.7 14.8 0.6 <0.2 374 1.7 17.0 04 <0.2 357 14
MCO-6 duplicate NA NA NA NA NA 15.0 0.6 <0.2 378 1.6 17.8 04 <0.2 362 1.4
MCO-7 16.0 0.4 <0.2 355 1.7 14.0 0.6 <0.2 368 1.8 13.8 0.3 <0.2 354 1.7
Notes:

NA means that no duplicate sample was collected during this sampling event.
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ATTACHMENT 10.0

Revised Table 3.0. Proposed Monitoring Plan for the
RLWTF Ground Water Discharge Plan

Revision No. 2. March 1999




Radioactive Liquid Waste Treatment Facility
Ground Water Discharge Plan Application

Table 3.0. Proposed Monitoring Plan for the RLWTF Ground Water Discharge Plan Application [Revision 2. March 1999].

LOCATION PARAMETER NOTES FREQUENCY
Discharge Point Volume, in gallons 8 Per batch
RLWTF Effluent Tank NO3-N, F, TDS 7,8 1/week

Raw Feed Sample Tap (influent) Organics 6,9 1/week
RLWTF Efﬂuen; Tank Health, Secondary, Irrigation Stds 3,4,5,7,8 1/month
NPDES Sampling Tap Radiochemistry 2,8 1/month
MCO-3,4B, 5, 6,7A,7.5, 8.2, 13 Total Nitrogen, F, TDS, Water Level 1,8 Quarterly
TW-8 Total Nitrogen, F, TDS 1,8 Quarterly
MCO-6 Health, Secondary, Irrigation Stds 3,4,5,8 Quarterly
MCO-3,4B, 5,6,7A,7.5,8.2, 13 Radiochemistry 2,9 Annual
MCO-3,4B,5,6,7A,7.5,82,13 Health, Secondary, Irrigation Stds 3,4,5,9 Annual
MCO-3,4B, 5, 6,7A,7.5,82,13 Organics 6,9 1 per 3 Years
TW-8 Radiochemistry 2,9 Annual
TW-8 Health, Secondary, Irrigation Stds 3,4,5,9 Annual
TW-8 Organics 6,9 1 per 3 Years
GS-1 Gaging Station Surface Flows 9 Continuous

Total Nitrogen: TKN, Ammonia, NO3-N.

Radiochemistry (3103 A): Combined Ra-226 & Ra-228.
Health Standards (3103 A.): Ag, As, Ba, Cd, CN, Cr, F, Hg, NO3, Pb, Se, U.
Secondary Standards (3103 B.): Cl, Cu, Fe, Mn, S04, Zn, TDS, and pH.

Volatile and Semivolatile Compounds, EPA SW 846 and Methods 8240 and 8270.

Flow proportioned composite sample from each treatment batch.

Data reported to NMED quarterly.
Data reported to NMED annually.

1
2
3
4.
5. Irrigation Standards (3103 C.): Al, B, Co, Mo, Ni.
6
7
8
9
1

0. This Monitoring Plan includes only those wells available for sampling in March 1999. Future wells will be added to the Monitoring Plan as requested by the NMED GWQB.

Los Alamos
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ATTACHMENT 11.0

Location of Proposed Mortandad Canyon
Bandelier Tuff Wells
MCOBT-4.4 and MCOBT-8.5

Mortandad Canyon Work Plan
September 1997




Chapter 7 Sampling and Analysis Plan

) The three new regional aquifer wells and the existing well TW-8 completed in the regional aquifer
will be sampled for analyses of low-level tritium and other chemical species to further evaluate
impacts of Laboratory-derived contaminants on the regional aquifer. These analyses will also be
used to test the hypothesis of mixing of young water (derived from shaliow sources) with old water
(regional aquifer) in Mortandad Canyon.

. Recommendations will be made regarding corrective measures to groundwater zones and
monitoring strategies tor the ER Project and/or Laboratory environmental surveillance.

Proposed alluvial wells, Bandelier Tuff wells, and regional aquifer wells are listed in Table 7.3.3-1, Table
7.3.3-2, and Table 7.3.3-3, respectively. Locations of the wells are shown in Figure 7.3.3-1 and Figure
7.3.3-2 (and also in Figure A-2 in Appendix A of this work plan).

JABLE 7.3.3-1

DESCRIPTION OF PROPOSED SURFACE WATER GAGING S_TATION AND
ALLUVIAL/CERRO TOLEDO INTERVAL WELLS*

Well Designation® Location*
GS-1.3 Proposed gaging station 1000 ft east of GS-1
MCO-3 Proposed replacement well for old MCO-3
MCO-0.6 Proposed observation well west of TA-50 RLWTF outtall
MCO-48 Existing observation well east of TA-50 RLWTF outfall
TSCO-6A Proposed well for iower Ten Site Canyon
MCO-7.2 Proposed well between MCO-7 and MCO-8 at secimznt iraps
MCO-6.8 Propocsed well bstween MCO-6 and MCO-7 below confluence
with Ten Site Canyon
MCO-13A and MCO-13B Proposed wells near MCO-13
a Alluvial/Cerro Toledo interval weils are listed in order of priority.
b Gs=gagingstaﬁon.Mc-Morumoadeym.O-obafvaﬁon.Tsc-TenSihCawm
c. See Figure 7.3.3-1 for proposed locations.

TJABLE 7.3.3-2
DESCRIPTION OF PROPOSED BANDELIER TUFF WELLS
Well Designation” Location® )
MCCBT-4.4 West of TW-8, near MCWB-4 ;
MCCBT-8.5 East of MCC-82

a MC = Mortandad Canyon, O = abservation, BT = Bandetier Tulf
b. See Figure 7.3.3-2 for proposed locations.

Mortandad Canyon Work Plan 7-59
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Mr. Gurule, Mr. Erickson, DP-1132
January - 1999
Page 2

informed on the status of the permitting process including the schedulirig of a public hearing. If
you have any questions concerning this letter, please contact Phyllis Bustamante at 827-0166.

Sincerely,

Plrienn. T

Maura Hanning, Acting Program Manager
Ground Water Qu. ty Bureau, Pollution Prevention Section

ME/PAB/pab

XC: Benito Garcia, District Manager, NMED District 11
Steven Rae, LANL, Mail Stop K497, Los Alamos, New Mexico 87545
Susan Diane, P.O. box 9855, Santa Fe, New Mexico 87504
Joey Natseway, Tewa Women United, Rte 5 Box 298, Santa Fe, New Mexico 87501
Kathy Sanchez, President, Pi’ee Quiyo Inc., Rt. 5 Box 442-B, San Ildefonso Pueblo,
Espafiola, New Mexico 87532






Los Al mos

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:00-0054
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 665-1859

Los Alamos, New Mexico 87545

RFCFIVED

Ms. Maura Hanning, Acting Program Manager FEB 22 2000
Pollution Prevention Section o
Grour Water Qui ty ureau SROUND WATER buass

New Mexico Environment Department
1190 St. Francis Drive, P.O. Box 26110
Santa Fe, New Mexico 87502

SUBJECT: STATUS UPDATE ON THE GROUND WATER DISCHARGE PERMIT
APPLICATION, LOS ALAMOS NATIONAL LABORATORY,
RADIOACTIVE LIQUID WASTE TREATMENT FACILITY, DP-1132

Dear Ms. Hanning:

Los Alamos National Laboratory is  receipt of your January 31, 2000, letter (attached) regarding
the status of eL. oratory’s Ground Water Discharge Permit Application >r the Radioactive
Liquid Waste Treatment Facility (RLWTF) at TA-50. The Laboratory acknowledges the constraints
that your agency is operating under and we recognize that a public hearing for DP-1132 cannot be
scheduled until a thorough review of the discharge plan application has been completed. It is my
understanding that the aboratory has satisfied all requests for information submitted by your
agency to date. Please let me know at your earliest convenience if any of your requests for
information are outstanding.

The Laboratory remains committed to ensuring that all effluent discharge from the RLWTF meets
New Mexico Water Quality Control Commission (NM WQCC) Regulation 3103 standards. In
January 2000, the RLWTF completed the final two steps of the facility’s Phase I and Il upgra s,
the Electrodialysis Reversal (EDR) and the interim mechanical evaporator. These treatment units
provide the RLWTF with the capability to concentrate and treat the RO concentrate (reject) waste
stream. With this capability in place, the Laboratory is confident that it can continue to meet
NMWQCC Regulation 3103 standards into the future.

During 1999, the Laboratory submil [ to your agency four quarterly reports for DP-1132. The
Laboratory will continue to submit quarterly reports until such time as we are notified by your
agency to do differently.



Ms. Hanning -2 - February 18, 2000
ESH-18/WQ&H:00-0054

Please keep the Laboratory informed on the status of the permitting process including the scheduling
of the public hearing. In addition, please notify Bob Beers of my staff at 667-7969 should you have
questions or require additional information.

teven Rae, Group Leade
ater Q1 "'ty and Hydrology Group

SR:BB/rm
Enclosures: a/s

Cy: S. Wilson, USEPA, Region 6, Dallas, Texas
E. Spencer, USEPA, Region 6, Dallas, Texas
P. Bustamante, NMED GWQB, Santa Fe, New Mexico
J. Bearzi, NMED HRMB, Santa Fe, New Mexico
B. Hoditschek, NMED SWQB, Santa Fe, New Mexico
J. Vozella, DOE LAAO, MS A316
M. Johans \OE LAAO, MS A316
J. Parker, . _ __D DOE/OB, Santa Fe, New Mexico
R. Ford-Schmid, NMED DOE/OB, Santa Fe, New Mexico
T. Gunderson, DLDOPS, MS A100
J. Vozella, DOE LAAO, MS A316
M. Johansen, DOE LAAO, IS A316
T. Gunderson, DLDOPS, MS A100
T. Stanford, FWO-DO, MS K492
B. Ramsey, FWO-DO, MS 492
D. Mclain, FWO-"" ¥, MS J595
S. Hanson, FWO-DO, MS J595
D. Moss, WO-RLW, MS E518
R. Alexander, FWO-WFM, 118
P. Worland, FWO-RLW, MS E518
D. Erickson, ESH-DO, MS K491
S. Rae, ES] 18, MS K497
M. Saladen, ESH-18, MS K497
D. Woitte, LC/GL, MS A187
WQ&H File, MS K497
CIC-10, MS A150
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CERTIFIED MAIL - RETURN RECEIPT REQUESTED

January 31, 2000

David Gurule, Area Manager

Department of Energy, Los Alamos Area Office
528 35 Street

Los Alamos, New Mexico 87544

Dennis Erickson, Division Director
ESH-DO, Los Alamos National Laboratory
Mail Stop K491

Los Alamos, New Mexico 87544

RE: Status Update on the Discharge Permit Application for the Los Alamos National
Laboratory, Radioactive Liquid Waste Treatment Facility, DP-1132

Dear Mr. Gurule and Mr. Erickson:

This letter is to update the Department of Energy, Los Alamos Area Office (DOE), and the Los
Alamos National Laboratory (LANL) on the status of the discharge permit application (DP-1132)
for :Los Alamos National Laboratory, Radioactive Liquid Waste Treatment Facility
(RLWTF). In a letter to Mr. Gurule, dated June 30, 1999, the New Mexico Environment
Department (NMED) Ground Water Quality Bureau (GWQB) informed the DOE and LANL that
the Secretary of the NMED had determined that there is significant public interest in DP-1132
and that a public hearing would be heid.

Due to staff constraints at the GWQB, and the time requirements for completion of a thorough
review of a information submitted as part of the discharge plan application and for preparation
of a public hearing, the hearing has not yet been scheduled. NMED recognizes that the F * 'VTF
discha :s wastewater under an NI 'ES per itandrequ s thatif LANL continues to discharge
wastewater from the RLWTF that. discharges meet all Water Quality Control Commission
(WQCC) Regulation 3103 standards as LANL con _ tted to in letters dated November 20, 1998
and March 12, 1999. In addition, NMED requests that LANL continue to submit quarterly
monitoring reports to the GWQB as described in the revised monitoring plan in the letter from
DOE dated June 23, 1997.

While there is not a scheduled date for a public hearing, NMED will keep the DOE and LANL




Mr. Gurule, Mr. Erickson, DP-1132
" January 31, 1999
Page 2

informed on the status of the permitt g process including the scheduling of a public hearing. If
you have any ques >ns concerning this letter, please contact Phyllis Bustamante at 827-0166.

Sincerely,

<

WM7

Maura Hanning, Acting Program Manager
Ground Water Qu: ty Bureau, Pollution Prevention Section

MH/PAB/pab

XC: Benito Garcia, District Manager, N> {ED District II

Steven Rae, LANL, Mail Stop K497, Los Alamos, New Mexico 87545

Susan Diane, P.O. box 9855, Santa Fe, New Mexico 87504

Joey Natseway, Tewa Women United, Rte 5 Box 298, Santa Fe. New Mexico 87501
Kathy San ez, President, Pi’ee Quiyo Inc., Rt. S Box 442-B, San [Idefonso Pueblo,
Espafiola,  :w Mexico 87532












Ms. Phyllis Bustamante -3-
ESH-18/WQ&H:00-0162

Cy (continued):

M. Johansen, DOE/LAAO, w/enc., MS A316
T. Gunderson, DLDOPS, w/enc., MS A100
B. Stine, ALDNW, w/enc., MS A105

D. Erickson, ESH-DO, w/enc., MS K491

S. Rae, ESH-18, w/enc., MS K497

M. Sal en, ESH-18, w/enc., MS K497

D. Rogers, ESH-18, w/enc., MS K497

T. Stanford, . +wO-DO, w/enc., MS K492

B. Ramsey, FWO-DO, w/enc., MS K492

S. Hanson, FWO-DO, w/enc., MS 1595

D. Moss, FWO-RLW, w/enc., MS E518

P. Worland, FWO-RLW, w/enc., MS E518
R. Alexander, FWO-WFM, w/enc., MS E518
D. Woitte, LC/GL, w/enc., MS A187

S. Yarbro, NMT-2, w/enc., MS E511
WQ&H File, w/enc., MS K497

CIC-10, w/enc., MS A150

April 26, 2000



Radioactive Liquid Waste Treatment Facility Attachment 1.0
Ground Water Discharge Plan (DP-1132) Quarterly Report
First Quarter,. 0

Table 1.0. RLWTF Weekly Effluent Monitoring A: ytical Results, January-March, 2000.

Monitoring ! RLWTF Weekly Effluent Monitoring Analytical Results
Period NO3-N (mg/L) I (mg/L) TDS (mg/L)
JANUARY 0.10 0.00 2
0.07 0.00 54
0.36 0.01 48
0.29 70
FEBRUARY 0.22 0.02 116
0.13 0.09 58
0.19 0.04 72
0.27 0.05 92
0.17 0.05 83
MARCH 0.51 0.04 96
0.25 0.03 100
1.05 0.19 458
0.29 0.07 472
1st Quarter 2000 Averages (mg/L) 0.30 0.05 147
NM WQCC 3103 Ground Water Standards (mg/L) m 1.6 1000

Los Alamos

National Laboratory 4/11/00



Radioactive Liquid Waste Treatment Facility Attachment 2.0
Ground Water Discharge Plan (DP-1132) Quarterly Report
First Quarter, )0

Table 2.0. Analytical Results, Mortandad Canyon Alluvial Monitoring Wells (mg/L)

an Sample Date: February 24, 2000

.0¢ NO3-N TKN 1 3 TDS F
MCO-3 1.4 <0.2 <0.2 211 0.7
MCO-4B NS NS NS NS NS
MCO-6 5.4 03 <0.2 392 1.1
MCO-7 12.5 0.3 <0.2 365 1.4
NM WQCC Ground
Water Standards 10 ronn _I~ ]
Notes:

NA means that no sample was collected during this sampling event,
NS means that no sample was collected at this well due to insufficient water.
All units: mg/L

Los Alamos
National Laboratory 4/24/00
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Ms. Phyllis Bustamante -2- July 31, 2000
ESH-18/WQ&H:00-0248

fluoride (F), and total dissolved solids (TDS) with the exception of an elevated nitrate sample in
June (1 4 mg/L). The RLWTEF believes that this sample result is not representative of the effuent
due to a mix-up during the preparation of the composite sample. The highest nitrate concentration
seen in a screening sample (see below) during the same week was 9.3 mg/L. The quarterly average
for nitrate in the RLWTF effluent was 1.84 mg/L.

In addition to weekly composite sampling, each batch of effuent is screened for nitrates prior to
discharge using a HACH Kit. Oper onal screening of effluent samples collected during the second
quarter 2000 produced the following maximum, minimum, and average results for nitrate (NO3-N),
respectively: 9.3 mg/L, 1.5 mg/L, and 3.3 mg/L.

Please contact me at (505) 667-7969 it you would like additional information regarding this report.

incerely,
r
\\\; b~
ob Beers

Water Quality and Hydrology Group
BB/tml
Enclosures: a/s

Cy: S. Wilson, USEPA, Region 6, Da s, Texas, w/enc.
E. Spencer, USEPA, Region 6. Dallas, Texas, w/enc.
J. Parker, NI ZD/DOE/OB, Santa Fe, New Mexico, w/enc.
R. Ford-Schmid, NMED/DQOE/OB, Santa Fe, New Mexico, w/enc.
J. Bearzi, N} iD/HRMB, Santa Fe, New Mexico, w/enc.
J. Davis, NMED/SWQB, Santa Fe, New Mexico, w/enc.
M. Johansen, DOE/LAAO, w/enc., MS A316
T. Gunderson, DLDOPS, w/ ¢., MS A100
B. Stine, ALDNW, w/enc., MS A105
S. Yarbro, NMT-2, w/enc.. MS E511
T. Stanford, FWO-DO, w/enc., MS K492
B. Ramsey, FWO-DO, w/enc., MS K4~
S. Hanson. FWO-DO, w/enc., MS J595
Moss, . +/O-RLW, w/enc., MS E518
R. Alexander, FWO-WFM, w/enc., MS E518
P. Worland, . ./O-RLW, w/enc., MS E518
D. Erickson, ESH-DO, w/enc., MS K491
S. Rae, ESH. 3, w/enc., MS K497
M. Saladen, ESH-18, w/enc., MS K497
D. Woitte, LC/GL, w/enc., MS A187
WQé& File, w/enc., MS K497
CIC-10, w/enc., MS A150




Radioactive Liquid Waste Treatment Facility Attachment 1.0
Ground Water Discharge 1 (DP-1132) Quarterly Report
2nd Quarter, 2(

Table 1. Analytical Results, Mortandad Canyon Alluvial Monitoring Wells (mg/L).

Sam) g Sample Date: June 23, 2000 | ___Sambple Date: April 17, 2000
Location NO3-N TKN NH3 TDS F NO? 3 TDS F
MCO-3 3.6 0.5 <0.2 354 0.9 2.4 0.4 0.2 370 0.8
MCO-4B NS NS NS NS NS . NS NS NS NS NS
MCO-6 6.9 0.6 <0.2 374 1.1 5.6 0.4 <0.2 442 1.1
MCO-7 8.9 0.6 <0.2 376 1.3 10.8 0.4 <0.2 311 1.3
MCO-7 duplicate 9.2 0.6 <0.2 361 1.3

NM WQCC Ground

Water Standards 10 1000 1.6 10 1000 1.6
Notes:

NS means that no sample was collected at this well due to insufficient water.
All units: mg/L

Los Alamos
National Laboratory 7/27/00



Radioactive Liquid  ste Treatment Facility Attachment 2.0
Ground Water Disc  -ge Plan (DP-1132) Quarterly Report
2nd Quarter, 2000

Table 2.0. RLWTF Weekly Effluent Monitoring Analytical Res s, April-June, 2000.

Monitoring RLWTF Weekly Effluent Monitoring Analytical Results
Period NO3-N (mg/L) F (mg/L) TDS (mg/L>
APRIL 0.26 0.08 280
0.24 0.09 536
043 0.14 266
0.95 0.14 224
0.7 0.11 214
MAY 0.34 0.14 262
0.16 0.09 270
<0.01" 0.12 130
0.67 0.23 292
JUNE 2.08 0.88 364
2.89 0.07 174
1.99 0.09 108
11.4° 0.22 212
2nd Quarter 2000 Averages (mg/L) 0.97 0.18 256
NM WQCC 3103 Ground Water Standards (mg/L) 10 1.6 1000

Notes:
]Sample invalidated due to matrix effect.

o . Tt
“Sample result is suspect due to sample compositing errors.

Los Alamos
National Laboratory 7/31/00









Ms. Phyllis Bustamante -2- October 27, 2000
ESH-18/WQ&H:00-0352

Please contact me at 667-7969 if you would like additional information regarding this quarterly
report.

Sincerely,

T o

Bob Beers
Water Quality and Hydrology Group

BB/tml
Enclosures: a/s

Cy: S. Wilson, USEPA, Region 6, Da s, Texas, w/enc.
E. Spencer, USEPA, Region 6, Dallas, Texas, w/enc.
J. Parker, NMED DOE/OB, Santa Fe, New Mexico, w/enc.
R. Ford-Schmid, NMED DOE/OB, Santa Fe, New Mexico, w/enc.
J. Bearzi, NMED HRMB, Santa Fe, New Mexico, w/enc.
J. Davis, NMED-SWQB, Santa Fe, New Mexico, w/enc.
J. Vozella, DOE/LAAOQO, w/enc., MS A316
M. Johansen, DOE/LAAO, w/enc., MS A316
. Gunderson, LDOPS, w/enc., MS A100
. Stanford, FWO-DO, w/enc., MS K492
B. Ramsey, FWO-DO, w/enc., MS K492
S. Hanson, FWO-DO, w/enc., MS J595
D. McLain, FWO-WFM, w/enc., MS E518
D. Moss, FWO-RLW, w/enc., MS E518
R. Alexander, FWO-WFM, w/enc., MS E518
P. Worland, FWO-RLW, w/enc., MS E518
D. Erickson, ESH-DO, w/enc., MS K491
L. McAtee, ES -DO, w/enc., MS K491
S. Rae, ESH-18, w/enc., MS K497
M. Saladen, ESH-18, w/enc., MS 497
D. Woitte, LC/GL, w/enc., MS A187
WQ&H File, w/enc., MS K4 '
CIC-10, w/enc., MS A150




Radioactive Liquid Waste Treatment Facility

Attachment 1.0
Ground Water Disct  ze Plan (DP-1132) Quarterly Report

3rd Quarter, 2000
Table 1.0. Analytical Results, Mortandad Canyon Alluvi: Monitoring Wells (mg/L).
ipling = Sample Date: August 15, 2000
ation M N "N NH3 TDS F
|u/ICO-3 3 0.2 <0.2 447 0.9
vICO-4B NS NS NS NS NS
vICO-6 5.4 0.2 <0.2 342 1.3
IMCO-7 94 0.2 <0.2 396 1.5
VM WQCC Ground
Yater Standards 10 1000 1.6
Notes:
NS means that no sample was collected at this well due to insufficient water.
All units: mg/L
Los Alamos

National Laboratory 10/18/00



Radioactive Liquid Waste Treatment Facility Attachment 2.0
Ground Water Discharge Plan JP-1132) Quarterly Report
3rd Quarter, 2000

Table 2.0. RLWTF Weekly Effluent Monitoring Analytical Results, July-September, 2000.

Monitoring RLWTEF Weekly Effluent Monitorin~ Analytical Resu"-
Period ) LNTa % I NS, | ) F (mg/L) I DS (ML)
JULY 591 0.49 450
3.34 0.22 292
3.87 0.26 378
2.1 0.21 I 320
2.31 0.39 246
AUGUST 1.68 0.22 346
3.11 034 388
271 0.15 326
2.87 0.26 468
SEPTEMBER 3.59 0.53 416
4.16 0.74 338
3.84 0.62 282
4.69 0.95 496
3rd Quarter 2000 Averages (mg/L) 3.29 0.41 | 365
NM WQCC 3103 Ground Water Stap-~=-- (mg/L) 10 1.6 1000

Los Alamos
National Laboratory 10/26/00






Los Alamos

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:00-0264
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 667-7969

Los Alamos, New Mexico 87545

PEAENER

o
Ms. Phyllis Bustamante AG 2.9 2000
Ground Water Qg: ty Bureau, Pollution Prevention Section SROUND WATER F3imAL
New Mexico Environment Department

P.O.Box 26110

Santa Fe, New Mexico 87502

SUBJECT: GROUND WATER DISCHARGE PLAN APPLICATION DP-1132,
RADIOACTIVE LIQUID WASTE TREATMENT FACILITY AT TA-50

Dear Ms. Bustamante:

As you are aware, during the second week of May 2000, the Cerro Grande Wildfire burned across
portions of Los Alamos National Laboratory forcing a two-week closure of the facility. In the
months that followed, routine operations at the Laboratory were disrupted as personnel dedicated
their e Hrts almost exclusively to fire related projects. Normal communications between ESH-18 and
your agency were also interrupted. As a result, I wanted to take this opportunity to inquire if any
additional information is needed at this time for the Laboratory’s Ground Water Discharge Plan
Application (DP-1132) for the RLWTF at TA-50.

Please contact me at 667-7969 if you have any questions.

Sincerely,
2N _
P .
~ < o “, )
\\“w\) [‘/!) A\'\.“,:‘L’f:,,..., -‘—}—"(‘"‘ “-—....._.,______/
Bob Beers _

Water Quality and Hydrology Group
SR/rm

Cy: M. Leavitt, NI ""D/GWQB, Santa Fe, New Mexico
J. Vozella, DOE/LAAO, MS A316
M. Johansen, DOE/LAAQO, MS A316
D. Erickson, ESH-DO, MS K491
S. Rae, ESH-18, MS K497
M. Saladen, ESH-18, MS K497
B. Ramsey, FWO-DO, MS K492
D. McLain, FWO-WEM, MS E518

. Alexander, . .VO-WFM, MS E518
. Moss, FWO-WEM, MS E518
D. Woitte, LC-GL, MS A187
WQ&H File, MS K497
CIC-10, MS A150
















Ms. Joni Arends -2~ December 8, 2000
ESH-18/WQ&H-00-0417

BB/rm
Enclosures: a/s

Cy: M. Leavitt, NMED/GWQB, Santa Fe, New Mexico, w/o enc.
. Bustamante, NMED/GWQB, Santa Fe, New Mexcio, w/o enc.
Voze 1, DOE/LAAO, w/o enc., MS A316
[. Johansen, DOE/ILAAO, w/o enc., MS A316
S. Yanicek, NMED DOE/OB, w/o enc., MS J993
T. Gunderson, DLDOPS, w/o enc., MS A100
T. Stanford, WO-DO, w/o enc., MS K492
R 1sey, FWO-DO, w/o enc., MS K492
McLain, FWO-WFM, w/o enc., MS E518
Alexander, FWO-WFM, w/o enc., MS E518
Moss, FWO-WIFM, w/o :., MS E518
Erickson, ESH-DO, w/o c¢., MS K491
L. McAtee, ESH-DO, w/o enc., MS K491
J. Bartlit, [-DO, w/o enc., MS K491
S. Rae, Ef 8, w/o enc., MS K497
M. Saladen, ESH-18, w/o enc., MS K497
C. Nylander, ESH-18, w/o enc.,1 3 K497
P. Wardwell, LC-GL, w/o enc., MS A187
D. Woitte, LC-GL, w/o enc., MS A187
WQ&H File, w/o enc., MS K497
CIC. ), w/oenc., MS A150
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Introduction

The Radioactive Liquid Waste Treatment Facility (RLWTEF) at Technical Area 50 receives radioactive liquid
wastes (RLW) from approximately 1800 generating points at LANL and treats these waters to remove
radioactive and chemical impurities. Treated waters discharged into Mortandad Canyon are regulated by the
Environmental Protection Agency, the State of New Mexico, and the Department of Energy.

RLW Volumes: Approximately 18 million liters (4.8 million gallons) of RLW were treated at the RLWTF
during 2000. This volume is comparable to volumes received yearly during the past decade, as shown in the
graph below:

| AN
8 Effluent ~N
/._\.
T //¢ \\\w
Influent \'/ //
| \\\/ / _

" 1992 1993 1994 1995 1996 1997 1998 1999 2000

Effluent Quality: During 2000, RLWTF made major improvements in the quality of waters discharged to the
environment, as well as in waste minimization. There were zero violations of New Mexico water quality
standards, zero violations of NPDES permit limits imposed by the Environmental Protection Agency, and zero
exceedances of DOE-derived concentration guidelines for radioactive liquid discharges. In order to achieve
this “triple crown,” concentrations of two contaminants had to be reduced by more than an order of magnitude.
Nitrate discharges were reduced from historical values of 60-80 mg/L to 3 mg/L in 2000. Radioactivity was
reduced by more than a factor of 20 from discharges in recent years, and averaged just 13 picocuries per liter
in 2000.
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The graphs below illustrate these improvements:

Alpha Radioactivity in RLWTF Effluent

o " /\\//\
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The study started with a full-scale plant test. A 50,000-gallon batch of feed was prepared, then fed through the
plant over a two-day period at normal throughput rates. The first day was used to flush process equipment,
while the second was used to sample process streams at nine different locations over an eight-hour period.
Nearly 400 samples were submitted to four different laboratories, each analyzed for as many as two dozen
water quality parameters. The study led to a clearer understanding of the treatment process; to the construction
of flow and material balances for many contaminants; and to recommendations for waste minimization.

Two recommendations of the secondary stream study were implemented during 2000:

* Reverse Osmosis Operation: The final treatment step in the RLWTF process, reverse osmosis, formerly
rejected 20% of the waters fed to it, thus generating a secondary waste stream of 6,000 gallons per day.
One study team recommendation was to change operations so that the unit ran at a 90% recovery rate.
Implementation proceeded carefully in steps. Plant conditions were closely monitored, and process waters
were sampled for several weeks as recovery rates were slowly increased. Tests proved successful. Today,
the RO unit is routinely operated at 90% recovery. The volume of the RO reject stream has thus been
halved whenever this unit is in operation.

» Reverse Osmosis Reject Stream: The plant test showed that permeate from the ultrafilter sometimes meets
discharge limits and can, therefore, be discharged without further treatment in the reverse osmosis unit.
The study team recommended that plant operation be modified to include the routine collection and
sampling of ultrafilter permeate to assess if further treatment is required. This required the purchase of two
25,000-gallon tanks, changes to operating procedures, and additional water analyses. Now however, when
analyses indicate that ultrafilter permeate meets water quality standards, waters are discharged to
Mortandad Canyon instead of being sent to reverse osmosis for unnecessary treatment. This strategy has
proven successful about half of the time, and has thus eliminated the RO reject stream about half the time.

These two process changes have been successful in reducing the generation of secondary wastes by about
4,000-gallons per day. This reduction frees operations and engmeermg personnel to focus on other process
problems, thus contributing to improved effluent quality.

Pilot tests for additional process changes are underway, and other recommendations made by the study will be
implemented in 2001. -

ii
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Chapter

Flow Summary




TA-50
FLOW SUMMARY

WM-1
(megaliters)

JAN-2000 through DEC-2000

Date Influent TA-21 Discharged
Transfer

JAN-2000 1.549 00 1.399
FEB-2000 1.905 0.0 1.914
MAR-2000 2276 0.0 2282
APR-2000 1.792 0.009 1914
MAY-2000 1255 0.071 1252
JUN-2000 1516 01477 1.62
JUL-2000 157 0.089 1.841
AUG-2000 1.541 0.067 162
SEP-2000 1.154 0.0 1.174
OCT-2000 1.405 0.0 1.454
NOV-2000 1.112 0.0 1.094
DEC-2000 0.783 00 1.069
TOTAL 17.858 0.413 18.632

3745 L[ﬁae.

402,906 oad
/ 9) o ‘/‘73;521@
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Flow Charts




TAS50 monthly flows in megaliters.
JAN-2000 through DEC-2000
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TA21 monthly flows in megaliters.
JAN-2000 through DEC-2000
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TA-50 WM-1

Gross Alpha Removal

DATE RAW RAW FINAL FINAL REMOVAL FACTOR
(Ci) (gigaBa) (Gi) (gigaBaq) 100x(INF - EFF)/INF

JAN-2000 0026 096 2088e-5 7.727e-4 99.92

FEB-2000 0033 1226 2351e-5 87e-4 99.929

MAR-2000 004 1463 3.374¢-6 1249¢-4 99.991

APR-2000 0084 3.099 1.141e-5 4223e-4 99.986

MAY-2000 0032 1201 3.835¢-5 0.001 99.882

JUN-2000 0013 0489 1641e-5 6.073e-4 99876

JUL-2000 0023 0867 1.307e-6 4836e-5 99.994

AUG-2000 0022 0813 2726e-5 0.001 99,876

SEP-2000 0066 2456 2.4280-5 8.985¢-4 99.963

OCT-2000 0022 0815 1.171e-5 4331e-4 99.947

NOV-2000 0033 1204 4.322¢-6 1599e-4 99.987

DEC-2000 0008 0299 9.374e-6 3.469¢-4 99.884

TOTAL 0402 14.891 1.922e-4 0.007 99.952 (average)

Volume of Flow:

EFPA-MCL: |S.0e~12 CijL

Treated = 18,625,316.0 liters

Final = 18,632,173.0 liters
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TA-50 WM-1

RADIONUCLIDE SUMMARY
JAN, 2000 through DEC, 2000

RAW Maximum Minlmum Number of i FINAL Maximum Minimum Nurmber of

Avg (OL) o) (an) Sanples | Total (Cl) Avg (OL) () (o) Samples | Total (C))
ALPHA 2287809 | 56089 9.0e-9 120 4085556-3 ] 11.7440-12 | 250e-12 2.4e-12 120 21882366
Am241 3.138e-9 82e-9 12e-9 120 56031e-3 i) 2248e-12 | 5.4e-12 02e-12 120 4188166
BETA 8.4056-9 54.06-9 1969 120 150.1e-3 1 151.007e-12 | 7800e-12 | 38e-12 120 281483
Cs-137 268744e-12 | 4089 1400e-12 | 120 4799e-3 ] 166678e-12 | 3700e-12 | 1700e-12 | 120 3.106e-3
GAMMA* 1.187e9 110e-9 1109 30 212e-3 4 No Data 10
Mn-54 No Data 00 ] 7861e-12 ] 1100e-12 | 150e-12 20 146275e-6
Nb-95 No Data 00 ] 86041012 | 1509 1569 10 1.603e-3
Pu-238 14772e-9 | 40089 4509 120 263.792e-3 ] 3.388¢-12 | 89e-12 0.4e-12 120 63.1320-6
Pu-230 4291e9 92e9 1.3e-9 120 76623e-3 1 18610-12 | 4.40-12 0.1e-12 120 34.676e-6
Ab-83 71221212 | 64e-9 3200e-12 |20 12.719e-3 115855e-12 |2700e-12 |2700e-12 |10 29542266 -
Rb-84 679905e-12 | 6309 6309 10 12.1420-3 '} No Data 00
Sr-89 38693e-12 | 3200e-12 | 48e-12 120 6909750-6 F] 17855e-12 | 2100e-12 | 07e-12 120 33257606
Sr-90 70862e-12 | 4500e-12 |35e-12 120 12666-3 19.131e-12 | 320e-12 25e-12 120 170.1226-6
TOTAL PLUTONIUM | 13598 2100 5809 120 242868 1 40.512 2100 12e-12 120 7.548e8
TATIUM** 1.498e-9 160e-9 160e-9 10 26757e-3  |ii4i] 48713e9 | 2000e-9 50e-9 120 907 633e-3
Th-232 53526e-12 |2200e-12 |[2200e-12 |20 955857e-6 |- No Data 00
U-234 323573012 | 1569 710e-12 120 5778e-3 12.3e-12 1.0e-12 120 36.9826-6
U-235 1339e-12 | 820e-12 120e-12 120 239.121e-6 74e-12 025e-12 120 1594906
u-238 80.164e-12 | 7400e-12 | 7400e-12 |10 14320-3 9.4e-12 9.4e-12 10 10.0466-6

Volume of Flow:

Influent = 17,857,966.0 liters

“Gamma results not reported after March.

Final = 18,632,173.0 liters

|G 0e~I3  EFPA-mMcL
/A



RLWTF Annual Report, 2000
Radioactive Liquid Waste Treatme.

acility

AR-RLW-2000
July 2001

Volume 1

Chapter

Mineral Summary

10




TA-50 WM-1

MINERAL SUMMARY
JAN, 2000 through DEC, 2000

&. 05—
¢oc.o
1000,
.05~
570

0.0

6~7

RAW Nurmber of FINAL Number of

Average | Maximum Minimum { Samrples | Total (KG) L“ Average | Maximum Minimum ( Sanples | Total (KG)
ALKALINITY-MO* | 57326 740 310 120 102372 [fi231424 4300 410 120 4311931
ALKALINITY-P Lo LDL" LD 120 Lo {" LoL” LDL* oL 120 LDL®
ALUMINUM 0559 47 0.15 120 9983 {_ 0123 02 0.1 120 2301
AMMONIA-N 3775 549 057 120 67.413 i 3574 728 0.15 120 72182
ANTIMONY 0.006 0047 6.06-4 120 0.1 M 0003 0.02 40e-4 120 0.047
ARSENIC 75434 | 0001 0.001 120 0013 I 67404 0,001 9.0e-4 120 0013
BARIUM 0032 0.047 0018 120 057 I 0002 0.008 0.001 120 0,035
BERYLLIUM 0003 0011 0.001 120 0047 A 0001 0.002 0.001 120 0019
BORON 006 0.1 0041 120 1.068 M 0.056 0.14 0.04 120 1051
CADMIUM 0.003 0028 0.002 120 0045 E“' 0.001 0.003 0.002 120 002
CALCIUM 13952 150 17 120 249146 [N 1484 63.0 0.13 120 276502
CHLORIDE 25.138 1040 128 120 448919 [l 9583 322 045 120 178551
COBALT LoL LD e 120 Lo [ oo oL o 120 LoL:
cob _ 53621 107.0 160 120 957555 [ 13.866 320 50 120 258347
CONDUCTIVITY*** |280252 | 6150 1020 110 i <2262 820 78.1 110
COPPER 0245 118 0044 120 4377 . 0018 0.064 0.004 120 0338
CYANIDE 0.007 003 0.01 120 0.128 Al 0.006 003 0.01 120 0.103
FLUORIDE 166 726 054 120 2985 N 0284 071 001 120 5293
HARDNESS® 50.189 5228 4301 120 89628 37,536 157682  |o0a2s 120 699.384
IFON 1084 404 045 120 1954 0074 033 002 120 1373
LEAD 0032 0.16 002 120 0571 0013 0.04 002 120 0245
MAGNESIUM 3728 38 33s 120 66577 0264 19 004 120 4915
MERCURY 0004 001 2884 120 0066 8.7%-5 7664 20e-5 120 0002
NICKEL 0.112 059 0013 120 2005 0015 0.046 0.01 120 0274
NITRATE-N 9916 521 282 120 177085 2503 745 0.18 120 46638
PHOSPHORUS 4174 146 118 120 74537 0092 035 003 120 1713
POTASSIUM 4628 65 37 120 82.651 236 60 033 120 43968
SELENIUM 0.001 0003 0.001 120 0022 0.001 0.002 0.001 120 0022
SILICA DIOXIDE 69.644 86.0 90 120 1243709 15.485 490 20 120 288522
SILICON < |38845 410 308 120 693688 7411 230 031 120 138,083
SILVER 0012 0.027 0003 120 0216 0.004 0.009 0,002 120 0071
SODIUM 40295 938 220 120 719582 11681 180.0 160 120 2176416
SULFATE™ 28.49 1250 1232 110 508.774 40379 188.0 104 110 752357
TDS 331.181 5380 2020 120 5914221 305631 5780 10 120 5694.569
THALLIUM 3418e4 | 8064 1204 120 0.006 130864 | 7.0e-4 40e-5 120 0002
TOTAL CATIONS',** | 2885 536 225 110 5427 9.04 082 110
TOTAL CHROMIUM | 0024 0.123 0011 120 0423 0.004 0.01 0.003 120 0077
TSS 7.991 340 10 120 142705 1664 80 10 120 31002
URANIUM 0.159 082 0017 120 2838 0.007 0,027 30e-5 120 0.129
VANADIUM 3885e-4 | 0.006 0.006 120 0.007 3.152¢4 0005  [0005 120 0.006 .
ZINC 023 035 0.1 120 4106 0038 0.08 0.02 120 0712
pH 7905 921 695 120 7945 84 718 120

"Volume of Flow:  Influent = 17,857,966.0 liters  Final = 18,632,173.0 liters

* Alkalinities and hardnéss as mJ Cacoan.” 'E:mwcuvny as uScm  “Total Cations as meg/.  °LDL: Less than Detection Limit. OMerwse: mg

**March sample was prematurely discarded.
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RAWS50 and FINALSO
ALPHA concentration (nCi/L).

JAN-2000 through DEC-2000
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RAWS0 and FINALS0
BETA concentration (nCi/L).

JAN-2000 through DEC-2000
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RAWS0 and FINALS0
Am-241 concentration (nCiL).

JAN-2000 through DEC-2000
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RAWS50 and FINAL50
Pu-238 concentration (nCiL).
JAN-2000 through DEC-2000
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FINALS50
Pu-238 concentration (nCi/L).
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RAWS50 and FINALS0
Pu-239 concentration (nCi/L).

JAN-2000 through DEC-2000
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RAWS0 and FINALS50
GAMMA concentration (nCi/L).

JAN-2000 through DEC-2000
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RAWS50 and FINALS0
Sr-89 concentration (nCi/L).

JAN-2000 through DEC-2000

0350
0311
0272f
0233]

‘04194
0156
0117]
0078[
0039[

s

0.000
10

20 30 40 50 60 70 80 90 100 110 120

H final50~ <+ raws0

RAWS0 and FINAL50
Sr-90 concentration (nCi/L).
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RAWS50 and FINALS50
COD concentration (mg/L).
JAN-2000 through DEC-2000
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RAWS50 and FINALSO
CADMIUM concentration (mg/L).
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RAWS50 and FINALS0
IRON concentration (mg/L).

JAN-2000 through DEC-2000
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RAWS0 and FINALS0
COPPER concentration (mg/L).
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RAWS50 and FINALSO

TOTAL_CHROMIUM concentration (mg/L).
JAN-2000 through DEC-2000
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RAWS0 and FINAL50
NICKEL concentration (mg/L).

JAN-2000 through DEC-2000
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RAWS50 and FINALS50
NITRATE-N concentration (mg/L).

JAN-2000 through DEC-2000
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Average Kilograms per Discharge

DATE CADMIUM COD COPPER {RON LEAD MERCURY TOTAL TSS ZINC NITRATE-N
CHROMIUM

JAN-2000 1.554e-4 1632 3.108e-4 0.005 0.002 4.663e-6 12.331e-4 0.078 0.006 0014
FEB-2000 1.74e-4 0435 348e-4 0.002 0.002 522e-6 261e-4 0.087 0.003 0019
MAR-2000 | 2.075e-4 0.726 0.001 0.009 0.002 4.15e-4 3.112e-4 0.104 0.005 0.037
APR-2000 3.022e-4 0.604 0.002 0.006 0.002 6.045e-6 3.022¢-4 0.101 0.004 0.049
MAY-2000 1.669e-4 1.669 0.001 0.069 0.002 1.168e-5 2.503e-4 0.083 0.003 0.033
JUN-2000 1.8e-4 144 8998e-4 0.009 0.002 1.8e-6 2.699¢-4 0.09 0.004 0402
JUL-2000 | 1.937e-4 339 3.875e-4 0.007 0.002 1.937e-6 3.875e-4 0.097 0.003 0.32
AUG-2000 1.905e-4 1429 0.001 0.008 0.002 7.622¢-6 2.858e-4 0.095 0.003 0235
SEP-2000 2.349e-4 1.566 0.003 0.004 0.003 3.132¢-6 3.915e-4 0235 0.002 0.327
OCT-2000 2.566e-4 248 0.003 0.003 0.002 5.132e-6 8.553e-4 0.684 0.003 0637
NOV-2000 1.683e-4 2693 0.003 0.003 0.002 6.733e-6 2.525e-4 0.168 0.003 0.445
DEC-2000 1.943e-4 1457 0.006 0.032 0.004 7.384e-5 8.744e-4 0.097 0.003 0443
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TA-50 WM-1

EFFLUENT COMPARED WITH DCG 5400.5

JAN, 2000 through DEC, 2000
Mean DCG

Radioactive | Concentration 54005 Conc/DCG

Isotopes (picoCill.) (picoCilL) Ratio
Am-241 2248 30.0 0.075
Co-56 10000.0
Co-57 1.0e5
Co-58 40000.0
Co-60 50000.0
Cs-137 1 66.678 30000 0.056
Mn-54 7.851 50000.0 157e-4
Pu-238 3388 40.0 0.085
Pu-239 1.861 30.0 0.062
Pu-240 30.0
Ab-83 15.855 20000.0 7.928e-4
Fb-84 10000.0
Se-75 200000
Sr-85 70000.0
Sr-89 17.855 20000.0 8.927e-4
Sr-90 9.131 10000 0.009
TRTIUM 48713201 2.0e6 '0.024
U-234 1.985 500.0 0.004
U-235 0.856 600.0 0.001
U-238 0.539 600.0 8.987e-4
Y-88 30000.0
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RADIOACTIVE LIQUID WASTE

TA-50-1-116, Vacuum Filter Drums Shipped For Disposal
01-JAN-2000 through 31-DEC-2000

MONTH NO of TOTAL GROSS U-235 PU-238 PU-239 AM-241

DRUMS VOLUME WEIGHT (Curies) . (Curies) (Curies) (Curies)

(Liters) (KG)
JAN-2000 0 0 0 0 0 0 0
FEB-2000 17 3536.0 29010 6.612e-6 +/- 11.311e-6 52204e-3 +/- 6961e-3 79.176e-3 +/- 8.701e-3 78.306e-3 +/- 522e-3
MAR-2000 81 16848.0 169340 111.428e-6 +/- 77986e-6 | 222239e-3 +/- 24.108e-3 178.845e-3 +/- 21557e-3 68.349¢-3 +/- 6.773e-3
APR-2000 17 3536.0 31990 - 9.156e-6 +/- 12.937e-6 37817e-3 +/- 4.976e-3 29.855e-3 +/- 3981e-3 34.831e-3 +/- 3.981e-3
MAY-2000 12 2496.0 22760 LDL 16.144e-3 +/- 1.899%-3 11.87e-3 +/- 1.424e-3 13295e-3 +/- 1424e-3
JUN-2000 48 9984.0 88110 LDL 184 .84e-3 +/- 16.628e-3 162.964e-3 +/- 15578e-3 70.848e-3 +/- 9944e-3
JUL-2000 0 0 0 0 0 0 0]
AUG-2000 85 176800 172380 LDL 138.293e-3 +/- 16.985e-3 112921e-3 +/- 13.997e-3 117.587e-3 +/- 12.32e-3
SEP-2000 0 0 0 0 0 0 0]
OCT-2000 39 81120 6196.0 LDL 155.713e-3 +/- 13.989e-3 141.724e-3 +/- 13.314e-3 82571e-3 +/- 11.056e-3
NOV-2000 0 0 0 0 0 0 0]
DEC-2000 0 0 0 0 0 0] o
TOTAL 299 621920 575550 127.196e-6 +/- 102234e-6 | 807248e-3 +/- 85.545e-3 717.355e-3 +/- 78551e-3

465.786e-3 +/- 50.718e-3

Issued 30 Jul 2001 3:46:34 p.m.
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- RADIOACTIVE LIQUID WASTE

TA-21-DP-257, Vacuum Filter Drums Shipped For Disposal
01-JAN-2000 through 31-DEC-2000

MONTH NO of TOTAL GROSS U-235 PU-238 PU-239 AM-241
DRUMS VOLUME WEIGHT (Curies) (Curies) (Curies) (Curies)
(Liters) (KG)
JAN-2000 0 0 0 0 0 0 0
FEB-2000 0 0 0 0 0 ‘0 0
MAR-2000 0 0 0 0 0 0 0
APR-2000 0 0 0 0 0 0] (¢}
MAY-2000 0 0 0 0 0 0 0
JUN-2000 0 0 0 0 0 0 0
JUL-2000 0 0 0 0 0 0 0
AUG-2000 0 0 0 - 0 0 0 0
SEP-2000 0 0 0 0 0 0 0
OCT-2000 0 0 0 0 0 0 0
NOV-2000 0 0 0 0 0 0 0
DEC-2000 0 0 0 0 0 0 0
TOTAL 0] 00 00 00 +/- 00 00 +/- 00 00 +/- 00 00 +/- 00

Issued 27 Mar 2001 7:14:.05 am.
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RADIOACTIVE LIQUID WASTE

SUMMARY OF SOLID WASTE DRUMS SHIPPED FOR DISPOSAL

JAN, 2000 through DEC, 2000
PLANT SLUDGE TA-50 TA-21-DP-257
Total Sludge Volume 62,1920 Liters 0.0 Liters
Drums of Sludge (retrievable) 0 bbl's 0 bbl's
Drums of Sludge (non-retrievable) 299 bbl's 0 bbi's
Total Cement Paste Volume| - | e
Drums of Cement Paste (retrievable)j] = === | = ceeeeen
Misc. Drums (Grit, etc.)(retrievabley | e
SLUDGE ACTIVITY TOTAL (Ci) TOTAL (Ci)
U-235| 127.196e-6 +/- 102234e-6 | = -
Pu-238| 807248e-3 +/- 85545e-3 | = -
Pu-239| 717.355e-3 +/- 785513 | -
Am241| 465.786e-3 +/- 50.718e-3 LDL
CEMENT PASTE ACTIVITY TOTAL (Ci)
U-235f 0 e e
Pu238 e e
Pu239t e e
Am241l e e

Issued 30 Jul 2001 11:14:04 am.










Ms. Phyllis Bustamante -2- January 30, 2001
ESH-18/WQ&H:01-023

In addition to weekly composite sampling, the RLWTF also conducts operational screening (using a
HACH Kit) for nitrates (NO3-N) in each batch of effluent. Operational screening of effluent
samples collected during the fourth quarter 2000 produced the following maximum, minimum, and
average results for nitrate (NO3-N), respectively: 7.6 mg/L, 1.8 mg/L, and 5.61 mg/L.

Please contact me at 667-7969 if yc  would like additional information regarding this quarterly
report.

Sincerely,

~Belo

Bob Beers
Water Quality and Hydrology Group

BB/rm
Enclosures: a/s

Cy:  E. Spencer, USEPA, Region 6, Dallas, Texas, w/enc.
Bearzi, NMED HRMB, Santa Fe, New Mexico, w/enc.
Davis, N} iD/SWQB, Santa Fe, New Mexico, w/enc.

J. Vozella, DOE AAO, w/enc., MS A316
M. Johansen, DOE/LAAO, w/enc., MS A316
J. Parker, NMED/DOE/OB, w/enc., MS J993
R. Ford-Schmid, NMED/DOE/OB, w/enc., MS 1993
. Gunderson, DLDOPS, w/enc., 1S A100
.Stanfor FWO-DO, w/enc., MS K492
B. Ramsey, FWO-DO, w/enc., MS K492
S. Hanson, FWO-DO, w/enc., MS K492
D. McLain, FWO-WFM, w/enc., MS J593
R. Alexander, FWO-WFM, w/enc., MS E518
D. Moss, FWO-WFM, w/enc., MS E518
P. Worland, FWO-WFM, w/enc., MS E518
D. Erickson, ESH-DO, w/enc., MS K491
L. McAtee, ESH-DO, w/enc., MS K491
S. Rae, ESH-18, w/enc., MS 497
M. Saladen, ESH-18, w/enc., MS K497
D. Woitte, LC/GL, w/enc., MS A187
WQ&H File, w/enc., MS K497
-5, w/enc., MS A150




Radioactive quid Waste Treatment Facility Attachment 1.0
Ground Water Discharge Plan (DP-1132) Quarterly Report
4th Quarter, 2000

Table 1.0. An. tical Results, Mortandad Canyon Alluvial Monitoring Wells (mg/L), October-December, 2000.

Sampling Sample Date: October 30, 2000

Location NO3-N TKN NH3 TDS F
MCO-3 2.69 0.230 <0.029 462 0.794
MCO-4B NS NS NS NS NS
MCO-6 6.09 0.170 <0.029 349 1.2
MCO-7 5.01 0.220 <0.029 267 2.13
NM WQCC Ground Water

Standards 10 1000 1.6
Notes:

NS means that no sample was collected at this well due to insufficient water.
All units: mg/L

Los Alamos
National Laboratory 1/26/01



Radioactive Liquid Waste Treatment Facility " Attachment 2.0
Ground Water Discharge Plan (DP-1132) Quarterly Report
4th Quarter, 2000

Table 2.0. RLWTF Weekly Effluent Monitoring Analytical Results, Octobe  Decemer, 2000.

Monitoring RLWTF Weekly Effluent Moritarina A palytical Results o
Poiod NO3-N (mg/L) F (mg/L) TDS (mg/L)
OCTOBER 3.96 0.78 298
4.06 0.77 448
4.14 0.68 432
5.76 0.71 534
5.01 0.69 806
NOVEMBER 6.18 0.47 662
3.45 0.24 396
3.36 0.54 512
0.21 0.54 566
DECEMBER 6.03 0.71 402
5.53 0.5 492
3.35 0.31 322
5.47 0.5 532
4th Quarter 2000 Averages (mg/L.) 4.75 0.57 492
NM WQCC 3103 Ground Water Standards (mg/L) 10 1.6 1000

Los Alamos
National Laboratory 1/26/01
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NATIO. AL LABORATORY In Reply Refer To: ESH-18/WQ&H:01-100
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 667-7969

Los Alamos, New Mexico 87545

TN TS

Ms. Joni Arends

Waste Programs Director MAR 22 203
Concerned Citizens or Nuclear Safety (CCNS)
107 Cienega St. SROUND WATER soiear

Santa Fe, New Mexico 87501

SUBJECT: REQUEST FOR INFORMATION, GROUND WATER DISCHARGE PLAN
) APPLICATION FOR THE RADIOACTIVE LIQUID WASTE TREATMENT
FAC LITY AT TA-50

Dear Ms. Arends:

On February 28, 2001, you telephoned Bob Beers of the Laboratory’s Water Quality and Hydrology
Group and requested the following information: (1) a copy of Los Alamos National Laborat: s
Work Plan for Mortandad Canyon; (2) a copy of the Radioactive Liquid Waste Treatment Facility’s
(RLWTF) Sampling and Analysis Plan (SAP); and, (3) a map showing the location of monitoring
well MCO-8 in  fortandad Canyon. In accordance with your request, [ have enclosed a copy of the
Work Plan for Mortandad Canyon (Environmental Restoration Project Report, September 1997,
LA-UR-97-3291) and a map showing the location of MCO-8 with respect to the other MCO wells
referenced in the Laboratory’s Ground Water Discharge Plan Application for the RLWTF at TA-50.
The RLWTF’s SAP is currently being revised to reflect the Laboratory’s new NPDES Permit
(Permit No. NM0028355). The revised SAP should be available in mid-April 2001. I will forwar
a copy to you as soon as it becomes available.:

I hope the enclosed information is beneficial in your review of the Laboratory’s Ground Water
Discharge Plan #  cation. Please call me at 665-1859 or Bob Beers at 667-7969 if additional
information wou  :helpful.

Sincerely,

/)
[ e

Steven Rae
Water Quality and Hydrology Group

SR:BB/tml




Ms. Joni Arends -2- March 20, 2001
ESH-18/WQ&H:01-100

Enclosures: a/s

Cy: P. Bustamante, NMED/GWQB, Santa Fe, New Mexico, w/o enc.
J. Vozella, DOE/LAAOQ, w/o enc., MS A316
M. Johansen, DOE/LAAO, w/o enc., MS A316
Yanicek, NMED DOE/OB, w/o enc., MS J993
. Gunderson, DLDOPS, w/o enc., MS A100
. Stanfor FWO-DO, w/o enc., MS K492
. Ramsey, FWO-DO, w/o enc., MS K492
. McLain, FWO-WFM, w/o enc., MS E518
. Alexander, FWO-WFM, w/o c¢., MS E518
. Moss, FWO-WFM, w/o enc., MS E518
. Erickson, ES] DO, w/o enc., MS K491
McAtee, ESH-DO, w/o enc., MS K491
Bartlit, ESH-DO, w/o enc., MS K491
B. Beers, ESH-18, w/o enc., MS K497
M. Saladen, SH-18, w/o enc., MS K497
C. Nylander, ESH-18, w/o enc., MS K497
D. Woitte, LC-GL, w/o enc., MS A187
WQ&H File, w/enc., MS K497
vI-5, w/enc., MS A150
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EXECUTIV SUMMARY

As the result of a high volume d y base flow received by the Radioactive Liquid
Wastewater Treatment Facility (RLWTF) during the Cerro Grande Fire (May 8-20,
2000), personnel were required to man the plant to treat wastewater during this general
emergency shut down. This posed personnel safety risks and brought to light that a large
percentage of e flow was associated with facility functions other than programmatic
v k.

In an effort » identify the sources of this base flow, the Environmental Stewardship
Office (ESO) funded and managed an RLWTF Influent Minimization Study. The Study
reviewed all historical documentation on RLW connections at other facilities and then
performed a walkthrough to verify connections. Of the 20,000,000 Liters per year (LPY)
of annual flow to the RLWTF, a total of approximately 8,700,000 LPY of potential
reductions were identified. Of this total, the ESO identified two significant wastewater
reduction opportunities that accounted for almost 3,500,000 LPY of flow, the TSTA
cooling tower and A-48 Boiler. Removal of these sources of influent is now being
implemented and will reduce the tot: flow to the plant by 17%.

RLWTF is now installing additional tankage for influent flows. This tankage will aid in
alleviating the need to man the plant du g emergency shut down situations. The other
reduction opportunities identified in this report must be weighed against an increase in
contaminant concentrations, how the increase will increase plant operational costs and the
cost to implement proposed influent reductions.
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Location
(TA-
Bldg- Estimated Estimated
FMU ID Room) Description Flow Volume Recommendation
65 03-10 | 3-29- Condenser 4 LPH Assume 5 RAD ASSOCIATED
2124- day/week, Condenser used for
Wing 2 24 hr/day experimental work in
24,960 LPY | controlled lab. Experimenter
claims that the flow is 4 LPH,
however this was not
verified. Experimenter
claimed that the use of a
chiller was not considered
because of contamination
issues.  Re-evaluate if a
chiller could be used.
65 03-11 | 3-29- 2 vacuum pumps | 1.3LPM Assume RAD ASSOCIATED
2023- per Wing that vacuum is During walkthrough,
Wing 2, provide vacuum supplied to observed Wing 2 vacuum
Wing 5, for process glove boxes | pump was in operation and
Wing 7 operations, one 365 day/yr, | discharging water to a
on-line at all 24 hr/day RLWTF drain. Observation
times, one on 683,280 was not made in Wings 5 or
stand-by. LPY 7. CMR Operations Center
personnel have stated that
All Wings these pumps are on a closed
with same loop system and there is no
assumption | discharge associated with
2,049,840 them. The flow rate and
LPY volume in this report is a
rough estimate and the actual
discharge needs to be further
investigated. If needed and
if appropriate, pump
replacement or engineering
change.
In Wings 3, 4, and 9, these
pumps are not expected to be
used again.
65 us-12 | 3-29- Water Fountain | Nil Nil NO RAD ASSOCIATED
Wing 2, in hallway Disconnect if practical.
Wing 3, outside
Wing 4, controlled
Wing 5, laboratories
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Location
(TA-
Bldg- Estimated Estimated
FMU ID Room) Description Flow Volume Recommendation

65 03-13 | 3-29-- Cooling Water 3.78 LPM High RAD ASSOCIATED
Wing 2, Evaporators estimate that | During walkthroughs, Wing 2
Wing 7 assumes a CWE in room 2195 was

load is discharging. The CWE in
supplied to room 2295 was  nof
one wing discharging, nor were any of
CWE 8 the other CWEs in other
hr/day, 5 wings. Blow down is
day/week, dependent on load from
51 week/yr | laboratories. The discharge
462,672 from these units can be quite
LPY significant.
Same In Wings 4, 5, and 3, the
assumption | CWEs have been dismantled
for both and in Wing 9, they do not
wings use the CWE and don’t have
currently plans to use.
operating:
925,344 Review if an engineering
LPY change such as an alarm
system and automatic
shutdown on the heat
exchanger could be installed.
May be able to be operated
off of a conductivity meter.

65 03-14 | 3-29- CWE re- unknown Unknown RAD ASSOCIATED
Wing 2, circulating water The chilled water coming
Wing 7 loop from the CWE:s is stored in a

' water tank in basements of
wing 2, 5, and 7. Chilled
water is circulated to
laboratories from the water
tank. If power is lost, water
is gravity drained to water
tank. If the tank is full, the
tank overflows into the RLW

L 1 industrial line.

65 03-15 | >-2v- dnUwWers 1 None None NO RAD ASSOCIATED
Wing 2, 3, | equipment rooms Showers are not used for
4,5,7,9 (adjacent to decontamination any longer

rooms where and in fact are not used at all.
CWEs are One shower was leaking.
located) Discor—~~*
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Location
(TA-
Bldg- Estimated Estimated
FMU ID Room) | Descrif+-1 Flow Volume Recommendation
66 48-1 48-1-244 | Boiler 3.2LPM (as Assume 7 RAD OPERATIONAL
high as 4.11 days/week, | ISSUE
LPM). 24 hr/day, No contamination  issues
Different flow | 365 day/yr associated with blow down.
rates reflect 1,677,312 The recommendation was to
skimmer valve | LPY (low reroute the boiler blow down
adjustments by | est.) and drain to the Sanitary.
boiler crew. 2,154,297 This job will be initiated and
LPY (high completed this FY as per
est.). RLWTF request.
66 48-2 48-1- Laboratory Sinks | 0.315 LPM Assume 7 RAD ASSOCIATED
various Rooms 309, 310, days/week, Provide this information to
414, 414B, 412 24 hr/day, C-FM for  maintenance
365 day/yr activities.
and sink is
leaking 1
gallon/hr
165,110
LPY
66 48-3 48-1-1* Ice Machine None None NO RAD ASSOCIATED
floor This ice machine is an air-
haliway cooled unit. However, the
dump valve could fail which
would lead to signification
volumes of water being
discharged to the RLW
system. Recommend that
this ice machine be rerouted
L ) to the Sanitary.
06 48-4 40-1-10 Unsnown Unknown Unknown UNKNOWN RAD ISSUE
¥” hose running from room
16 to an RLW drain. Could
not access room.
Recommend that this source
be identified and volume
determined.
66 48-5 | 48-1-Hot [ Condensers 1.9 LPM Assume 3 RAD ASSOCIATED
Cells intermittent condensers Recommend supplying
are being chillers.
used 4
weeks/yr, 5
days/wk,
and 12
hr/day.
L 81,648 LPY

10
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Location B
(TA-
Bldg- Estimated Estimated

FMU ID Room) Description Flow Volume Recommendation

71 59-1 59-1-B7, Sinks Nil Nil NO RAD ASSOCIATED
B8F, B8H Recommend  reroute to
Sanitary for B7 and
disconnect sinks in B8F and
B8H. Sink in B7 is in
janitor’s closet, but is not in a
controlled area. Sinks in B8F
and B8H are labs that have
been converted to office
space.

71 59-2 | 59-1-roof | Air Scrubber Unknown Unknown Verify how this system is
operated and PMs. Verify
discharge volume and
determine if volume can be
reduced.

71 59-3 59-1 Unknown 40 LPM every | 640 LPD or | According to RLWTF flow
1.5 hrs. 233,600 meter for TA-59-1,
LPY approximately 40 LPM is
discharged from TA-59 about
every 1.5 hrs. This would be
indicative of the 20-gallon
sump filling up and then
pumping. No source for this
regular release was found
during the walkthrough.
Recommend dye tests be run
on the drains that were
rerouted from 03A098 outfall
during the outfall reduction
program to ensure they were
not routed to RLW.

2.3 Current Influent Minimization Efforts

Two rerouting projects are currently underway, that will eliminate approximately
3,500,000 LPY from the RLW system. The successful elimination of these two
sources will meet the project goal of eliminating approximately 20% of the
influent from the RLW system. Specifically the two projects scheduled for
rerouting are the TA-21 TSTA cooling tower and the TA-48, Building 1 boiler.

At this time, no other influent minimization projects are underway. After review

- of the findings and recommendations, RLWTF management will determine if
continued efforts to eliminate flows are necessary or desirable.

11
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4.0 Need for Future Work

The investigator was unable to set-up a walkthrough of TA-55-PF4. Because TA-55 is a
major contributor to the main industrial line, this walkthrough should be completed.

The washing machine at the ryllium Treatment Facility is a major new source of
wastewater to RLWTF. If the discharge from this new system cannot be eliminated from
the RLWTF, options to decrease the flow, and options to replace chemicals that are
counterproductive to the plant’s treatment process should be thoroughly investigated.

A waste profile form for all janitorial wastes should be pursued by RLWTF. The SWSC

has a gener: waste profile form in place for all janitorial wastes and this new profile
form could be modeled from the SWSC.

14
















Ms. Phyllis Bustamante -2- April 24,2001
ESH- 3/WQ&H:01-121

Please contact me at 667-7969 if you would like additional information regarding this quarterly
report.

Sincerely,

- ,"‘//7
i - P //<\
\\\[ % K\f e
Bob Beers
Water Quality and Hydrology Group

BB/tml
Attachments: a/s

Cy: S. Wilson, USEPA, Region 6, Dallas, Texas, w/att.
E. Spencer, USEPA, Region 6, Dallas, Texas, w/att.
J.B 1, NMED/HRMB, Santa Fe, New Mexico. w/att.
J. Davis, NMED/SWQB, Sa;  Fe, New Mexico, w/att.
J. Parker, NMED/DOE/OB., 1ita Fe, New Mexico, w/att.
R. Ford-Schmid, NMED/DOQOFE/OB, Santa Fe, New Mexico. w/att.
J. Vozella, DOE/LAAO, w/e |, MS A316
M. Johansen, DOE LAAO, w/att., MS A316
.. Gunderson, DLDOPS, w/. .. MS A100
T. Stanford, FWO-DO, w/att., MS K492
B. Ramsey, FWO-DO, w/att.. MS 492
). Mclain, WO-WFM, w/att., MS J593
R. Alexander, FWO-WFM, w/att., MS E518
D. Moss, FWO-WFM, w/att.,, MS E518
P. Worland, FWO-WFM, w/att., MS ES18
D. Erickson, ESH-DO, w/att., MS K491
L. McAtee, ESH-DO, w/att., MS K491
S. Rae, ESH-18, w/att., MS K497
D. Rogers, ES 18, w/att.,, MS K497
M. Saladen, ESH-18, w/att., MS K497
D. Woitte, C/GL, w/att.,, MS A1 7
WQ&H File, w/att., MS K497
IM-5, w/att., MS A150



Radioactive Liquid Waste Treatment Facility Attachment 1.0
Ground Water Discharge Plan (DP-1132)
Quarterly ¥ ort

1st Quarter, 2001
Table 1.0. Analytical Results, Mortan d Canyon Alluvial Monitoring Wells (mg/L), 1st Quarter, 2001.
Sampling Sample Date: March 12, 2001
Location NO3-N TKN NH3 TDS F
MCO-3 1.46 0.38 <0.05 259 0.79
MCO-4B NS NS NS NS NS
MCO-6 4.77 0.33 <0.05 289 1.43
MCO-7 9.05 0.26 <0.05 331 1.61
MCO-7 duplicate 9.2 0.27 <0.05 330 1.56
NM WQCC Ground Water
Standards 10 1000 1.6
Notes:
NS means that no sample was collected at this well.
All units: mg/L.

Los Alamos

National Laboratory 4/24/01



Radioactive Liquid Waste Treatmeni acility
Ground Water Discharge Plan (DP-1132)
Quarterly Report

Ist Quarter, 2001

Tal 2.0 LWTF Weekly Effluent Monit

ng Analytical Results, 1st Quarter, 2001.

Attachment 2.0

| nitoring RLWTF We ly Effluent Monitoring Analytical Results
Period NO3-N (mg/L) F (mg/L) TDS (mg/L)
JANUARY 3.7 1.24 770
6.9 0.97 536
9.0 0.91 532
5.9 0.87 504
FEBRUARY 5.2 1.11 520
54 1.02 600
5.4 0.50 294
6.2 0.54 370
MARCH 3.54 0.45 358
2.13 0.35 296
3.9 0.49 352
1.38 0.34 308
1st Quarter 2001 Averages (mg/L) 5.21 0.73 453
NM WQCC 3103 Ground Water Standards (mg/L) 10 1.6 1000

Los Alamos
National Laboratory

4/24/01









Ms. Bustamante and Ms. Arends -2 - June 21, 2001
ESH- 3/WQ&H:01-207

During the tour of lower Mortandad Canyon, Dave Broxton (EES-6), your tour guide, informed you
that the recently published report, Characterization Well R-15 Completion Report (LA-13749-MS,
May 2001), was available for dist »ution. Enclosed, please find a copy of this report as each of you
requested. Please direct any questions that you might have regarding this report to me and I can
forward them to Dave Broxton, as needed.

Ms. Bustamante, during the tour of lower Mortandad Canyon you inquired about the status of MCO-
4, an alluvial well. I can confirm that MCO-4 has been plugged and abandoned. This was
necessary due to the extensive erosion that was occurring around the well casing.

In closir ~ I hope the tour met your needs and provided you with the information you desired.
Again, thank you for taking the time to visit Los Alamos National Laboratory and please contact me
at (505) 667- 39 should you have any questions or concerns.

Sincerely, _
Pl

Bob Beers

Water Quality and Hydrology Group

BB/tml
Enclosures: a/s

Cy:  J.Vozella, DOE/LAAO, w/o enc., MS A316
M. Johansen, DOE/LAAOQ, w/o enc., MS A316
S. Yanicak, NMED DOE/OB, w/o enc., MS J993
T. Gunderson, DLDOPS, w/o enc., MS A100
D. McLain, FWO-FM, w/o enc., MS J593
R. Alexander, FWO-FM, w/o enc., MS E518
D. Moss, FWO-FM, w/o enc., MS E518
P. Worland, FWO-FM, w/o enc., MS E518
S. Schre :r, NMT-2, w/o enc., MS E511
D. Mullins, NMT-2, w/o¢ ., MS E511
D. Erickson, ESH-DO, w/o enc., MS K491
L. McAtee, ESH-DO, w/o enc., MS K491
S. Rae, ESH-18, w/o enc., MS K497
D. Rogers, ESH-18, w/o enc., MS K497
M. Saladen, ESH-18, w/o enc., MS K497
C. Nylander, ESH-18, w/o enc., MS K497
D. Broxton, EES-2, w/o enc., MS D462
W™ %H File, w/enc., MS K497
IM-5, w/enc., MS A150






Los A amos T

NATIONAL LABORATORY In Reply Refer To: ESH-18/ WQ&H:OI—ZSO
Mail Stop: K497 ‘
Los Alamos National Laboratory Telephone: (505) 667-7969

Los Alamos, New Mexico 87545

Ms. Phyllis Bustamante

Ground Water Quality Bureau

New Mexico Environment Department
P.O.Box 26110

Santa Fe, New Mexico 87502

SUBJECT: REQUEST FOR CHANGE IN PROCEDURE, TOTAL DISSOLVED
DE1 RMINATIO

Dear Ms. Bustamante:

Under Ground Water Discharge Plan DP-1132 for the Radioactive Liquid Waste Treatment Facility
(RLWTF), Los Alamos National Laboratory (Laboratory) routinely monitors for Total Dissolved
Solids (TDS) in the LWTE’s effluent. Currently, the Laboratory analyzes for TDS using EPA
Method 160.1, a gravimetric method that evaporates the sample, dries it in an oven, and then weighs
the resulting residue. The Laboratory requests NMED’s permission to change from the gravimetric
method (EPA 160.1) to measurement of TDS through conductivity (meter). Please find the
enclosed memo from Eva R. Birnbaum of the Laboratory’s Analytical Chemistry Sciences Group.
Ms. Birnbaum’s memo describes in detail the rationale for the proposed change. This proposed
change would ap; to all TDS measurements made on the RLWTF’s effluent. As a quality
assurance measure, all TDS measurements equal to or greater than 800 mg/L would be confirmed
using the gravimetric method.

Please contact me at (505) 667-7969 if you have any questions or concerns regarding this request.

Sincerely,

~ S,

Bob Beers
Water Quality and Hydrology Group

BB/tml




Ms. Phyllis Bustamante -2-
ESH-18/WQ&H:01-250

Enclosures: a/s

Cy:

J. Vozella, DOE/LAAO, w/enc., MS A316
M. Johansen, DOE/LAAOQO, w/enc., MS A316
T. Gunderson, DLDOPS, w/enc., MS A100
D. Erickson, ESH-DO, w/enc., MS K491
L. McAtee, ESH-DO, w/enc., MS K491
S. Rae, ESH-18, w/enc., MS K497
M. Saladen, .SH-18, w/enc., MS K497

. Rogers, ESH-18, w/enc., MS K497
D. McLain, FWO-WFM, w/enc.. 1S J593
R. Alexander, FWO-WFM, w/enc., MS E518
D. Moss, FWO-WFM, w/enc., MS E518
P. Worland, FWO-WFM, w/enc., MS E518
E. Birnbaum, C-ACS, w/enc., MS E518
WQ&HF :, w/enc., MS K497
IM-5, w/enc., MS A150

July 23, 2001









.TDS Study
Standard Method

By Meter 160.1 (Grav)
LCS Reading True Value LLCS Reading True Value
(mg/L) (mg/L) % Recovery (mg/L) (mg/L) % Recovery
394 328 120 364 328 111%
395 328 120 314 328 96%
394 328 120 52 328 16%
394 328 120 364 328 111%
393 328 120 52 328 16%
392 328 120 312 328 95%
395 328 120 394 328 120%
393 328 120 338 328 103%
393 328 120 262 328 80%
383 328 120 344 328 105%
387 328 118 298 328 91%
390 328 119 378 328 115%
389 328 119 308 328 94%
390 328 119 146 328 45%
387 328 118 84 328 26%
382 328 120 166 328 51%
390 328 119 322 328 98%
389 328 119 358 328 109%
388 328 118 316 328 96%
389 328 119 342 328 104%
390 328 119 752 754 100%
392 328 120 558 754 74%
389 328 119 479 430 111%
390 328 119 503 430 117%
389 328 119 418 430 97%
389 328 119 450 430 105%
388 328 118 506 430 118%
389 328 119 466 528 88%
387 328 118 485 528 92%
383 328 117 568 528 108%
383 328 117 511 528 97%
380 328 116 527 528 100%
383 328 117 352 528 67%
391 328 119 567 614 92%
396 328 121 583 614 95%
386 328 121 5286 614 86%
394 328 120
390 328 119 Pooled
Average Std Dev Std Dev

390.2 3.76 19.0% 92.45 89.6%




TDS Study
Date

Feb

March

April

May

Sample ID

01.72202
01.72203
01.72302
01.72204
01.71305
01.71306
01.71307
01.71308
01.70309
01.71310
01.71311
01.71313
01.71314
01.71315
01.71316
01.71317
01.71318
01.71319
01.71320
01.72303
01.72304
01.72105
01.72205
01.72305

Meter
(mg/L)

178
159
497
150
517
497
359
450
360
316
329
396
410
268
476
313
366
431
474
312
381
553
154
431

Grav 160.1
(mg/L)

176
38
474
160
520
600
204
370
360
296
308
476
452
254
454
256
314
418
412
238
282
390
170
468

average RPD =

RPD

1.1%
122.8%
4.7%
-6.5%
-0.6%
-18.8%
19.9%
19.5%
0.0%
6.5%
6.6%
-18.3%
-9.7%
5.4%
4.7%
20.0%
15.3%
3.1%
14.0%
26.9%
29.9%
34.6%
-9.9%
-8.2%

11.0%










Ms. Phyllis Bustamante -2- July 25. 2001
ESH-18/WQ&H:01-259

During your June 11, 2001, tour of the RLWTF, you learned that the Nitric Acid Recycling System
(NARS) at TA-55 was recently placed into service. However, I did not provide you with the actual
start-up date. Please be informed that NARS became fully operational on March 1, 2001.

Please contact me at 667-7969 if you would like additional information regarding this quarterly
report.

Sincerely,

Y - P

Bob Beers
Water Quality and Hydre »gy Group

BB/tml
Attachments: a/s

Cy: S. Wilson, USEPA, Region 6, Dallas, Texas, w/att.
E. Spencer, USEPA, Region 6, Dallas, Texas, w/att.
J. Parker, NMED/DOE/OB, Santa e, New Mexico, w/att.,
R. Ford-Schmid, NMED/DOE/OB, Santa Fe, New Mexico, w/att.,
Bearzi, NMED/HRMB, Santa Fe, New Mexico, w/att.
J. Davis, NMED/SWQB, Santa Fe, New Mexico, w/att.,
J. Vozella, DOE/LAAOQO, w/att., MS A316
M. Johansen. 'OE/LAAO, w/att.,, MS A316
T. Gunderson, DLDOPS, w/att., MS A100
D. Erickson, ESH-DO, w/att., MS K491
L. McAtee, ESH-DO, w/att., MS K491
S. Rae, ESH-18, w/att., MS K497
D. Rogers, ESH-18, w/att., MS K497
M. Saladen, ESH-18, w/att.,] 3 K497
T. Stanford, FWO-DO, w/att.,, MS 492
B. Ramsey, FWO-DO, w/att., MS K492
D. Mclain, FWO-WFEFM, w/att., MS J593
R. Alexander, FWO-WFM, w/att., MS E518
D. Moss, FWO-WFM, w/att.. [SES518
P. Worland, ] 70-WFM, w/att., MS E518
D. Woitte, LC/GL, w/att.,, MS A187
S. Sc¢ eiber, NMT-2, w/att.,, MS E511
WQ&H File, w/att., MS K497
IM-5, w/att., MS A150













Los Alamos

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:01-312
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 667-7969

Los Alamos, New Mexico 87545

Ms. Phyllis Bustamante

Ground Water Quality Bureau

New Mexico Environment Department
P.O. Box 26110

Santa Fe, New Mexico 87502

SUBJECT: WITHDRAWAL ( REQUEST FOR CHANGE IN PROCEDURE, TOTAL
DISSOLVED DETERMINATION

Dear Ms. Bustamante:

On July 23, 2001, the Laboratory sent you a letter (attached) requesting your permission to change
the procedure used to determine the concentration of Total Dissolved Solids (TDS) in the
Radioactive Liquid Waste Treatme Facility’s (RLWTF) effluent. The letter requested a change
from the current gravimetric method to a new method using conductivity (meter). Shortly after
submitting this request, the Laboratory’s An: tical Chemistry Sciences Group announced that it
was no longer able to perform analytical work. As a result, beginning in August 2001, all
compliance samples for e RLWTF’s Ground Water Discharge Plan DP-1132 will be submitted to
General Engineering Laboratories (GEL), Inc., Charleston, SC. Since GEL will measure TDS using
the EPA-approved gravimetric method, 1 : Laboratory wishes to withdraw the July 23, 21 1,
request referenced above.

I regret any inconvenience that this withdrawal may have caused you. Please contact me at (505)

667-7969 if you have any questions or concerns regarding this matter.

Sincerely,

Bob Beers
Water Quality and Hydrology Group

BB/tml



Ms. Phyllis Bustamante -2- September 17, 2001
ESH-18/WQ&H:01-312

Enclosures: a/s

Cy: K. Agogino, DOE/ABQ, Albuquerque, New Mexico, w/enc.

Vozella, DOE/LAAO, w/enc., MS A316

T. Gunderson, DLDOPS, w/enc., MS A100

D. Erickson, ESH-DO, w/enc., MS K491

L. McAtee, ESH-DO, w/enc., MS K491

D. McLain, FWO-WFM, w/enc.. 1S J593

R. Alexander, FWO-WFM, w/enc., MS E518

D. Moss, FWO-WFM, w/enc., MS E518

P. Worland, WO-WFM, w/enc., MS E518

S. Rae, ESH-18, w/enc., MS K497

M. Saladen, SH-18, w/enc., MS K497

D. Rogers, ESH-18, w/enc., MS K497

WQ&HF :, w/enc., MS K497

IM-5, w/enc., MS A150




Los Al mos S

NATIONAL LABORATORY In Reply Refer To: ESH-18/WQ&H:01-250
Mail Stop: K497
Los Alamos National Laboratory Telephone: (505) 667-7969

Los Alamos, New Mexico 87545

Ms. Phy s Bustamante

Ground Water Quality Bureau

New Mexico nvironment Department
P.O. Box 26110

Santa Fe, New Mexico 87502

SUBJECT: REQUEST FOR CHANGE IN PROCEDURE, TOTAL DISSOLVED
DE ERMINATION

Dear Ms. Bustamante:

Under Ground Water Discharge Plan DP-1132 for the Radioactive Liquid Waste Treatment Facility
(RLWTF), Los 4/ mos National Lal atory  boratory) routinely monitors for Total Dissolved
Sol" " (TDS) in the RLWTEF’s effluent. Currently, the Laboratory analyzes for TDS using EPA
Method 160.1, a gravimetric method that evaporates the sample, dries it in an oven, and then weighs
' iresulting res’ ' :. The Laboratory requests NMED’s permission to change from the gravimetric
method (EPA 160.1) to measurement of TDS through conductivity (meter). Please find the
enclosed memo from Eva R. Birnbaum of the Laboratory’s Analytical Chemistry Sciences Group.
Ms. Birnbaum’s memo describes in  :tail the rationale for the proposed change. This proposed
change would apply to all TDS measurements made on the RLWTEF’s effluent. As a quality
assurance measure, all TDS measurements equal to or greater than 800 mg/L would be confirmed
using the gravime : method. ‘

Please contact me at (505) 667-7969 if you have any questions or concerns regarding this request.

Sincerely,

\BA e

Bob Beers
Water Quality and Hydrology Group

BB/tml




Ms. |

yllis Bustamante -2-

ESH-18/WQ&H:01-250

Enclosures: a/s

Cy:

J. Vozella, DOE/LAAO, w/enc.,1 35 A316
M. Johansen, DOE/LAAO, w/enc., MS A316
T. Gunderson, DLDOPS, w/enc., MS A100
D. Erickson, ESH-DO, w/enc., MS K491

L. McAtee, ESH-DO, w/enc., MS K491

S. Rae, ESH-18, w/enc., MS K497

M. Saladen. ESH-18, w/enc., MS K497

D. Rogers, SH-18, w/enc., MS K497

D. McLain, FWO-WFM, w/enc., MS J593

R. Alexander, FWO-WFM, w/enc., MS E518
D. Moss, FWO-WFM, w/enc., MS E518

P. Worland, FWO-WFM, w/enc., MS E518
E. Birnbaum, C-ACS, w/enc., MS E518
WQ&H File, w/enc., MS K497

IM-5, w/enc., MS A150

July 23, 2001






and with considerably less exposure of the worker to potentially hazardous or radioactive
samples.

Attached are several validation studies we have performed with the meter. he first page
is a compilation of several months of Laboratory Control Sample (LCS) readings both by
the meter and by the gravimetric method 160.1. The readings by the meter have excellent
precision, with a standard deviation of 3.8. This is very impressive, at only 1% of the
certified value. There is some bias in the meter method, with the meter reading slightly
higher than the certified value of the LCS. This bias is within the parameters allowed by
both our internal quality assurance procedures and by EPA standards (80 — 120%
recovery). For comparison, the gravimetric LCS determinations have very poor
precision, with a pooled standard deviation of 92. This large standard deviation means
that the uncertainty on a TDS reading of 300 is 92 at the one sigma level. The average
percent recovery is slightly better than the meter at 89%, but several of these batches had -
to be redone due to QC failure.

We also ave compared meter and gravimetric determinations from actual samples from
RLWTF over the past four months. These are shown in Attachment two. The
reproducibility between the meter and the gravimetric determinations are fairly good,
with an average relative percent deviation (RPD) of 11.0%. Again, the average bias of

: meter is high, but not as great as in the LCS. This indicates that the empirical
conversion factor we are using for these waters is better for the actual samples than it is
for the lab control sample.

In summary, I believe there is ample evidence that using the meter is consistent with
regulatory requirements, quality assurance requirements, and in the laboratory drivers of
reducing costs and increasing worker safety. Please contact me if you wish to discuss
this issue further.



TDS Study
Standard Method

By Meter 160.1 (Grav)
LCS Reading True Value LCS Reading True Value
{ma/L) {mg/L) % Recovery {mg/L) (mg/L) % Recovery
394 328 120 364 328 111%
395 328 120 314 328 96%
394 328 120 52 328 16%
394 328 0 364 328 111%
383 328 120 52 328 16%
392 328 120 312 328 95%
395 328 20 394 328 120%
393 328 120 338 328 103%
393 328 120 262 328 80%
383 328 120 344 328 105%
387 328 118 298 328 91%
380 328 119 378 328 %
389 328 119 308 328 94%
390 328 119 146 328 45%
387 328 118 84 328 26%
392 328 120 166 328 51%
390 328 119 322 328 98%
389 328 119 358 . 328 109%
388 328 118 316 328 96%
389 328 119 342 328 104%
390 328 119 752 754 100%
392 328 120 558 754 74%
389 328 119 479 430 11%
390 328 119 503 430 117%
389 328 119 418 430 97%
389 328 119 450 430 105%
388 328 118 506 430 118%
389 328 119 466 528 88%
387 328 118 485 528 92%
383 328 117 568 528 108%
383 328 117 511 528 97%
380 328 116 527 528 100%
383 328 117 352 528 67%
391 328 119 567 614 92%
396 328 121 583 614 95%
396 328 121 526 614 " 86%
394 328 120
390 328 119 Pooled
Average Std Dev Std Dev

390.2 3.76 119.0% 92.45 89.6%




TDS Study : YRS oo

Meter Grav 160.1
Date Sample ID {(mg/L) {mg/L) RPD T e
Feb 01.72202 178 176 1.1%
01.72203 159 38 122.8%
01.72302 497 474 4.7%
01.72204 150 160 -6.5%
01.71305 517 520 -0.6%
01.71306 497 600 -18.8%
01.71307 359 294 19.9%
01.71308 450 370 19.5%
March 01.70309 360 360 0.0%
01.71310 316 296 6.5%
01.71311 329 308 6.6%
01.71313 396 476 -18.3%
April 01.71314 410 452 -9.7%
01.71315 268 254 5.4%
01.71316 476 454 4.7%
01.71317 313 256 20.0%
May 01.71318 366 314 15.3%
01.71319 431 418 3.1%
01.71320 474 412 14.0%
01.72303 312 238 26.9%
01.72304 381 282 29.9%
01.72105 553 390 34.6%
01.72205 154 170 -9.9%
01.72305 431 468 -8.2%

average RPD = 11.0%










Ms. Phyllis Bustamante -2 - October 29, 2001
ESH-18/WQ&H:01-363

In addition to weekly composite sampling, the RLWTF also conducts operational screening (using a
HACH Kit) for nitrates (NO3-N) in each batch of effluent. Operational screening of effluent
samples collected during the third quarter 2001 produced ¢ following maximum, minimum, and
average results for nitrate (NO3-N), respectively: 9.8 mg/L, 1.8 mg/L, and 6.2 mg/L.

Please contact me at (505) 667-7969 if you would like additional information regarding this
quarterly report.

Sincerely,

Baals

Bob Beers
Water Quality and Hydrology Group

BB/tml
Attachments: a/s

Cy: S. Wilson, USEPA, Region 6, Dallas, Texas, w/att.
E. Spencer, USEPA, Region 6, Dallas, Texas, w/att.
J. Bearzi, > 1ED HRMB, Santa Fe, New Mexico, w/att.
J. Davis, NMED-SWQB, Santa Fe, New Mexico, w/att.
J. Parker, NMED/DOE/OB, ¢ 1ta e, New Mexico, w/att.
R. Ford-Schmid, NMED/DOE/OB, Santa Fe, New Mexico, w/att.
J. Vozella, DOE/LAAOQO, w/att., MS A316
K. Agogino, DOE/LAAO, w/att., MS A316
J. Holt, ADO, w/att., MS A104
. Stanford, FWO-DO, w/att., MS K492
B. Ramsey, FWO-DO, w/att., MS K492
D. Mclain, FWO-WFM, w/att., MS J593
R. Ale;  der, FWO-WFM, w/att.,, MS E518
D. Moss, FWO-WFM, w/att., MS E518
P. Worland, FWO-WFM, w/i. ., MS E518
.. McAtee, ESH-DO, w/att., MS K491
P. Thullen, SH-DO, w/att., MS K491
D. Stavert, ESH-DO, w/att.,] 3 K491
S. Rae, ES] 18, w/att., MS K497
D. Rogers, ESH-18, w/att., MS K497
! Saladen, ESH-18, w/att., MS K497
WQ&H File, w/att., MS K497
IM-5, w/att.,, MS A150




Radioactive Liquid Waste Treatment Facility
Ground Water Discharge Plan (DP-1132)

Quarterly Report
3rd Quarter, 2001

Los Alamos
National Laboratory

Table 1.0. Mortandad Canyon Alluvial Monitoring

MCO-3

MCO-3lab plicate
MCO-4B

MCO-6

MCO-7

NM WQCC Ground Water
Standards

3.06
3.06
NS
4.02
5.37

10

‘ells Analytical Res

[e2: 1111

TKN

0.280
0.240
NS
0.310
0.220

<0.0235
<0.0235
NS
<0.0235
<0.0235

-

31 208t
N T BURERY

s (mg/L), 3rd Quarter, 2001.

347" 0.667"
336 0.657'
NS NS
319" 1.22!
308" 1.61'
1000 1.6

Notes:

'Holding times were missed for these samples due to shipping delays incurred after September 11, 2001.

NS means that no sample was collected at this well.

All units: mg/L

Attachment 1.0

10/29/01
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RADIOACTIVE LIQUID WAS™E

EFFLUENT TANx. DISCHARGE ANALYTICAL o« APPR( VAL FORM

Approval Signatures for Discharge:
(Both signatures required for discharge)

Operations: Date:

Sample Date: Sample Time:
Tank: Sampled By:
Comments
! Regulatory Limits
Analysis results/units date time analyst method comment | mon. avg, | daily max
pH N/A 6-9 units
(NPDES)
Gross Al] a : N/A 30 pCl/L*
Mercury 0.77ug/l 0.77ug/lh
CcOD 125 mg/l 125 mg/I
TSS 4 30 mg/l 45 mg/l
TDS N/A 1,000 mg/1
(GWCP)
Tritium 20,000 pCi/l | 20,000 pCi/l
or 20 nCi/l # | or 20 nCi/l #
Nitrate as
Nitrogen N/A 10 mg/l
(GWCP)
Zinc 4.37 mg/l 8.75 mg/l

(manager or designee)

FMU: ' Date:

(manager or designee)

# Accelerator produced Tritium
*  To meet DCG-Derived Concentration Guidelines (DOE) limits.
GWCP- Ground Water Control Parameter

NPDES - Nati(yution Discharge Elimination System
LA
Form Approval ‘2/4/;?1—74%( Date: I-27-2 /

7
















AGENDA

New Mexico Environment Department-Ground Water Quality Bureau Tour

Tuesday, November 13, 2001

Attendees
N e YYQOB: Phyllis Bustamante (827-0166)
Curt Frischkorn (827-0078)

NM Toxics Coalition: Coila Ash (982-2609)

LANL Tour POC: Bob Beers, ESH-18 (667-7969)
Time Location Tour Guide
9:00 Meet at ESH-18 Conference Room (TA-59 Bldg 117) Bob Beers
9:15 Mortandad Canyon, NPDES Qutfall 051 Rick Alexander
9:45 RLWTF, TA-501 lg( Conference Room Rick Alexander
11:00 Driving tour of Lower Mortandad Canyon David Rogers
12:30 Lunch, Otowi Cafeteria Bob Beers
1:15 NPDES Outfalls 001 and 03A027, Sandia Canyon Bob Beers
2:00 TA-46 SWS Facil - Ramiro Marquez
3:15 TA-61/53 Sludge Land Application Site Bob Beers
3:45 Close-Out Meeting, ESH-18 Conference Room Bob Beers

4:30 End of Tour







New Mexico Environment Department
Ground Water Qua  “uresu

Entry Conference:

Was facility representative informed of EID's right of entry and authority: (To access records, inspect
monitoring equipment or methods and sample effluents under Sections 74-6-9.E of the New Mexico Water
Quality Act NMSA 1978)?

Was EID identification presented?
Were other potential or suspected violations which prompted inspections listed?
During the inspection, was the facility representative immediately advised or addition potential violations?

Exit Conference:
Were the preliminary inspection results summarized?

Was the facility representative advised if violations discussed during the entry conference remain under
investigation?

Were other potential violations discovered during the inspection discussed?
Was a date provided as to when EID expects to complete consideration of potential violation?

Water Quality Sampling:

Was the facility representative offered a reasonable opportunity to obtain split/replicate samples, perform
simultaneous tests, measurements or photo  iphs?

Were copies of EID's results (sampling, testing, photos) requested? If yes, copies must be provided within
ten working days after such results are in EID's possession.

August 13, 2001 Page 2 of 2 : Field Trip Report
Field Trip Report.doc










Mr.-John Young , -2- November 26, 2001
ER2001-0915

Plan/Document Location Number of Sample Type Analyses

Samples
1. TA-50 Pump TA-50, PRSs 26 Subsurface VOCs; SVOCs; PCBs/pesticides:
House and 50-004(c) and soil TPH; metals; isotopic Am, Pu, ar
Influent Storage | 50-011(a) U; Sr-90; and gross alpha, beta
Tanks Project and gamma radioactivity

Geotechnical
Investigation &
Waste
Characterization
Sampling and
Analysis Plan

The ER Project will verbally confirm and/or notify NMED Hazardous Waste Bureau staff of
any changes to the schedule. lf yc have any questions or concerns please feel tree to
give me a call at (505) 667-0819.

Sincerely,

David Mclinroy
Environmental Restoration Project

DM/PB/ev

Enclosure: Proposed Construction Area and Borehole Locations

Cy: P.Benrino, E/ER, MS M992 J. Bearzi, NMED-HWB
J. Canepa, E/ER, MS M992 M. Johansen, LAAO, MS A316
R. Alexander, FWO-WFM, MS E518 G. Turner, LAAO, MS A316
D. McLain, FWO-WFM, MS J593 J. Kieling, NMED-HWB
L. Winn, NMED-HWB L. Woodworth, LAAO, MS A316
M. Leavitt,] =D-GWQB J. Parker, NMED-DOE OB
D. Mcinroy, :R, MS M992 S. Yanicak, NMED-DOE OB, MS J993
J. Hopkins, ‘R, MS M992 E/ER File, MS M992
D. Neleigh, US EPA (2 copies) RPF, MS M707

J. Pope, E/ER, MS M992










ATT..CHMENT 7.0

Derived Co: centration Guideline (DCG)
JMonthly Report

for the

TA-50 Radioactin  .iquid Waste Treatment Facility

‘rTom:
Los Alamos National Laboratory

To:

U.S. Department of Energy
Los Alamos Area Office

December 7, 2001







Mr. Corey Cruz & Mr. Joseph Vozella ~  -2- December 7, 2001
ESH-18/WQ&H:01-404

SR:MS/tml
Enclosures: a/s

Cy: J. Parker, NMED/DOE OB, Santa Fe, New Mexico, w/enc.
J. Davis, NMED/SWQB, Sa; 1 Fe, New Mexico, w/enc.
G. Tumner, DOE/LAAO, w/enc., 3 A316
B. Enz, DOE/LAAO, w/enc., MS A316
A. Stanford, FWO-DO/DD, w/e :., MS K492
B. Ramsey, FWO-DO, w/enc., MS K492
D. McLain, FWO-RLW, w/enc., MS J595
D. Moss, FWO-RLW, w/enc., MS EZ 3
D. Hall, FWO-RLW, w/enc., MS 518
L. McAtee, ESH-DO, w/enc., MS K491
P. Thullen, ESH-DO, w/enc., MS K491
D. Stavert, ESH-DO, w/enc., MS K491
M. Saladen, ESH-18, w/enc., MS K497
WQ&HF : wlenc., MS K497 '

IM-5, w/enc., MS A150




TA50 -1 EFFLUENT DISCHARGE & REMOVAL for SEPTEMBER, 2001

Issued 4 Dec 2001 6:58:53 a.m.

Species Guideline | Guideline Effuent | EffGuide | Exceeded Influent %
as (uCim) | as (CiL) | (CiL) Ratio (Cin) | Removal
Am-241 3.0e-8 30.0e-12 1.7e-12 0.057 3.9e-9 99.956
Cs-137 3.0e-6 3.0e-9 3.6e-11 0.012 7.1e-11 49296
Pu-238 40e-8 40.0e~12 40e-12 01 29e-9 99.862
Pu-239 3.0e-8 sule-12 1.1e-12 0.037 820.0e-12 199.866
Sr-89 2ue-5 20.0e-9 48e-12 24e-4 9.1e-11 94.725
Sr-90 1.0e-6 1.0e-9 27e-12 0.003 52e-11 94808
TRATIUM }0.002 2.0e-6 12.0e-9 0.006
U-2t 5.0e-7 5000e-12 1.5e-12 0.003 70.0e-12 97.857
U-235 6.0e-7 600.0e-12 | 5.1e-13 RRa-d 49e-11 98.959
U-238 6.0e-7 3e-12 | 0.001 36.0e-12 97972
Sum of Ratios = 0.219

19 discharges in SEPTEMBER, 2001

1,417,700 liters (volume) discharged
NITRATE-N: Influent = 202 Mg/L, Effluent = 1.5 Mg/L.




TA 50-1 Radioactive Liquid Wastewater Treatment Facility
Effluent Quality for September 2001

Parameter Sample Type Effluent Quality California Action Level
T mhaeqte Monthly Composite 187 ug/l 18 ug/l
Parameter Sample Type Effluent Quality NM WQCC Standard

Nitrate Monthly Composite 1.5 mg/l 10 mg/l
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' TASO MONTHLY FLOWS (liters)
- .+ JAN-2000 through DEC-2000 : s

T

CERuent | DR Misc | Pecre | “Slidge Caustic - | lAcd "

| 1549413 1535564,

y 64, U f22 ~113e8po0 - Jo - 83469 oo s5739. [0 - . lo
+. |[MadmumDay  |9s637 - - | 129860 - |18117 .. s | e | — "

|[MiimunwDey - 20400 ) [aaiar . [eo17 | 67 . lmen b7 21010
‘AveragelDay . | 48881 ¢ . | 73122 | 10736 TioBad [ |mav ] 41735

Total 7, i 1004632 - 1927956 -
. { MaxoumDay - | 142185 . T180309
0 W MieimumDay . {28890 . |47863

" | AveragaDey - | 65677, |67

“laetats0 T Joo o o. - lo. - [0 - |0+ 0
“tmear. . [ T N R
tom : i -

- 42410258
- 1161949 -
Jrdros
100,428 -

Yo o 7. leones o fo. i -|ee3s6 yo 1793
R R R ’ '
— Zie

150,015 -
..} 47863
.| 96,727

J20703 « |3ea7 v [amme

1,278,382
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1i}1156318

96,795 -

- Average/Day

10696 .
57816

OCT-2000:
Total =

1377231

Maximum/Day

121,009,

MinimunDay

25,839

AveragaDay

68,861
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ON ChiLy

TASODAILY FLOWS (jiters)
‘ JAN-2000 .

Caustic

Intuent Treated Tive Fele Effuent Misc Pecirc Sludge Acid
: (hws) {Iters/rrin) : ‘ N
01~JAN-2000 | 21681 [} 00 00 0 0 0 0 8 0 1o
02-JAN-2000 | 20,400' [} 00 00 [ [ [) [} [} [} [}
03-JAN-2000 | 57,998 73,621 10.183 120493 [} 0 [} 0 [} 0 [}
04-JAN-2000 | 38,208 44,119 8.417 78.087 73,621 [} [} 0 0 0 0
05-JAN-2000 | 78676 106,689 13.117 135564 73621 0 0 0 0 0 [}
08-JAN-2000 | 46949 72,365 12,033 107.154 147,243 0 [} [} 0 0 0
O7-JAN-2000 | 43,108 31 9917 61.867 [ [ ) 0 0 0 o
08~JAN-2000 | 28252 [} ‘00 00 0 0 [} 0 0 0 0
09-JAN-2000 | 27,100 [} 00 00 0 o [} 0 0 0 0
10-JAN-2000 | 64,905 81.019 10917 1235693 73,621 [ 62,459 0 [} 0 0
11-JAN2000 . | 62,192 69,878 12667 91945 73,821 [ [ 0 10 0 0
12-JAN-2000 - | 55576 - 69,967 11917 97.856 s [) [ 0 0 0 0
13-JAN-2000 ~ | 95637 129,360 11.083 194527 73,621 0 o 0. 55,739 0 0
14-JAN-2000  [70217 66,313 9.017 122574 73621 0 o 0 0 0 Yo
15-JAN-2000  }24271 0~ 0.0 00 [ 0 [ 0 0 [} 0
16-JAN-2000 | 54,127 62,569 8383 124392 73621 [} o 0 0 0 0
17-JAN-2000 | 32,443 {0 00 0.0 [} [} 0 0 0 0 0
18-JAN-2000 | 61,133 99,380 125 14723 73621% [ ) 0 [} 0 0
19-JAN-2000 | 67,814 88,346 13017 113119 73621 [ ) 0 0 0 0
20JAN2000 [ 54248 151517 11.667 73596 73621 [ [) 0 0 0 0
21JAN-2000 | 31986 33,147 8.017 68.914 73621 0 [} 0 0 0 0
22JAN2000 | 27222 0 00 00 0 [ 0 0 0 0 0
23-JAN2000 | 26842 [ 00 00 0 [ 0 0 0 [ 0
24-JAN-2000 | 38041 95,708 135 14054 73621 [} 0 0 0 0 0
{1 25-9AN-2000 |71933 77,365 10 117219 73,621 0 0 0 0 0 0
Jl26-4aN2000 |70664 62,578 11.667 89.397 73621 0 21,010 0 [} 0 0
27JAN2000 | 65131 BAS74 1095 128879 73621 0 0 0 0 0 [}
28-JAN-2000 [ 68,475 55,171 8.3 110786 73621 0" Jo . 1o 0 0 0
29-JAN-2000 | 45,440 0 00 00 0 [ 0 0 0 0 0
30-JAN-2000 {35506 0" 00 00 0 [} 0 - 0 Q [} 0
31JAN2000 | 65442 69,967 9583 121682 0 0 0 . 0 0 o 0
JAN-2000 . _ ] }'
Total 1549413 ., 11535564 22545 1,398,600 0 83,469: 3 55,739 0 0
MadmumDay |95637  * 't [ 129380 13417 194527 147243 62459
MinkrumDay | 20,400 ") 33147 8.017 61.867 73621 21,010 -
AveragwDay | 49,981 73122 10736 112834 771 41,735




ALWTF NFORMATION gy

TAS0 DAILY FLOWS (liters)

FEB-2000

Iinfuent Treated Time Rate Efuent . Misc Recirc Siudge Caustic Acid
» (hrs) (ters/min)
O1-FEB-2000 | 75779 88,328 175 - 125288 147243 0 [ 0 0 [} 0
02-FEB2000 | 73302 103,123 1225 140.304 73,621 1o ) [} [} 0 0
03-FEB-2000 - | 107482 88,328 11667 126.183 73821 [} [ [} 0 0 [}
O4-FEB-2000 | 51237 69,967 95 122749 73621 [ 3R [} [} 0 [} [}
05-FER-2000 ;| 40541 [} 00 00 [ o [} [} [} o - [}
06-FEB-2000 | 47615 47963 625 127.634 73621 0 0o [} o [} 0
07-FEB-2000 | 76268 64,584 100 140974 73821 [ [} o 1o 0 0
y 08-FEB-2000 ~ | 64,588 90,296 9.167 164.475 73,621 0 [ o 35036 [} [}
,: |loa-FEB-2000+ [116317 88,328 11283 130469 73621 : [ [ 0 o | [} [}
10-FEB-2000 . | 68,268 110432 11833 155538 73621 o 0 - 0 0 [} 0
11-FEB-2000 ©. | 63515 69,958 ) 129552 73621 0 [} [} [} [} [}
12-FEB-2000 - | 37,006 [} 00 00 o [} 0 [} [} 0 0
13-FEB-2000 - {36038 1 [ 00 00 0 ) o 0 0. [} 0
14-FEB-2000 * | 57.985 92,071 10967 139.926 147243 ° [ ) [} 0 - 0. [}
15-FEB-2000 - | 102392 125228 12233 170.61 73,621 1o [ [} 0 0 [}
16-FEB-2000 | 92,027 106715 1115 159515 147243 0 0. [} [} [} [}
17-FEB-2000 | 77,805 95,699 1175 135743 73,621 0 [ [} [} 0 0
- We-FeB2000 | 65,153 47,863 8.167 97679 73621 0 [} 0 0 0 0
19-FEB-2000 *; | 35,111 [} 00 00 [} ) [} [} [} o . 0
20-FEB-2000 * | 435%0 58915 5967 164567 | 73621 [} o [} 1o 0 - 0
21-FEB-2000 -+ | 38015 0 00 00 1o : 0 [ 0 0 o - 0
22-FEB-2000 © | 142,155 180,399 126 238.623 147243 [ 0 0 0 0 0
23-FEB-2000 © | 42776 65,261 705 13064 73,621 [} 0 0 0 o [} -
24-FEB-2000 - | 76670 73621 8.167 150248 73,621 0 [} [} [ 0 0
25-FEB-2000 : | 66,144 66,224 70 157675 73,621 0 [} [} [} [} 0
26-FEB-2000 ' | 28,890 0 00 00 0 0 0 0 0 o’ o
27-FEB-2000 * | 35115 [} 00 00 0 0 [} [} [} [} [}
28-FEB-2000 . | 76682 103,123 175 146274 73621 0 [} [} 0 [} [}
29-FEB-2000 | 66,136 80,930 11,683 115449 73621 [} [} [} [ [} [}
FEB-2000
Total ' [1904632 1927256 221.183 1914,150 [} [} [} 35038 0 0
MaximumDay | 142,155 180,399 126 238,623 147243 T )
MinimumDay | 28,890 47863 5967 97679 73621 ]
Averaga/Day | 65677 87,603 10054 144083 87,007 :




RLWTF INFORMATION ONLY

TA50 DAILY FLOWS (liters)

.

MAR-2000
tnfuent Treated Thre . Fale Effusnt oP Misc * Recirc Sludge Caustic Acid
(hrs) - {iters/min) , _
01-MAR2000 | 69,184 102510 1817 144.724 73621 [ 0 0 3 fas 0 0
02-MAR2000 | 70382 116524 123 157892 - 147243 [ 0 [} 31,851 0 0
. 03-MAR2000 | 136245 137242 .. 7883 200153 (147243 [} [} 0 0 0 0
. 04-MAR2000 | 20,710 0 oo . 00 [} 0 0 [} [} 0 0
; 05-MAR2000 ) 38242 0 00 09 [} 0 ) 0 [} 0 0
" |foeMAR2000 |[104012 114086 1175 161825 73621 0 [) 0 [} 0. ’ 0
07-MAR2000 [ 123835 150,897 103 230729 73621 [ 0 0 0 0 0
06-MAR-2000 | 63,869 73532 8417 145,608 73621 [} 0 [ 0 0 0
00-MAR-2000 | 68,451 95726 . 1.1 143732 73621 [} 0 [} 0 0 0
10-MAR2000 | 159,056 161949 9067 297.701 220864 - 0 0 0 0 0 0
11-MAR2000 | 34743 [} 00 00 0 [} 0 0 [} 0 0
12MAR2000 {35368 0 00 00 o 0 0 M 0 0 0
13MAR2000 |64944 103,123 107 160628 73621 To 60,188 [ 0 0 [
14MAR2000 [ 48,150 14,708 10833 22625 73621 [} [) [} [} 0 0
15-MAR2000 | 90,806 136,191 12,067 188,109 73621 - [} 0 [} [ To 0
16-MAR-2000 |60683 114086 1275 149.133 147243 [ [} [ [ 0 0
17-MAR2000 | 21,687 81,019 9617 140.415 73621 [} s Jo 0 0 o 0
1B-MAR2000 | 37,647 o 00 00 0 [ [} [ [} o [}
19:MAR2000 | 37845 0 00 00 0 o 0 0 0 0 [y
20MAR2000 | 93955 1042 . [1075 T2 73621 ° 0 v Jo o [} 0 0
21-MAR2000 | 64955 86,328 8717 168.887 73621 0 0 0 0 0 0
v 2-MAR2000 | 55,022 81,001 80 168753 RECTEE 0 0 0 0 0 [
i [z MARz000 | 139782 108097 |est17 260474 220864 [ 0 [} 0 0 0
g 24-MAR2000 | 108,104 114,113 77 246998 " 73621 1o [} [} 0 0 0
25MAR2000 | 52,442 0 00 . 00 o “Jo 0 0 0 0 0
- 26MAR2000 {52783 29769 a8 130568 [} [} 0 [} 0 to [
¥- " |{armAR2000 [eooes - [103034 8.683 197763 73621 0 1o ) 0 o 0
28-MAR2000 | 114722 ~  |[125228 133 156927 147243 0 0 0 0 0 1,793
29MAR2000 | 84247 103,123 1265 135867 147243 0 0 0 0 0 [
30:MAR2000 [ 89,315 79129. - | 10.583 124613 | 73621 [ 0 ) 31320 0 0
31-MAR2000 | 55430 86313 - [7417 149017, |0 [ 0 [} 0 o 0
MAR2000 ‘ s ‘
Total - {2276.465 2410258 27717 2282258 0 60,188 [} 66,356 0 1793
MaximunyDay 159,056 161949 133 297.701 220,864 31,851
MinkrumDay | 20710 14,706 . 38 2625 73,621 BEESREET FRT
Averaga/Day | 73,434 100428 9.905 172681 103739 22119




HLNTE INFORMATION ONLY

$

TAS0DAILY FLOWS (liters)

g

APR-2000
;‘; Infuent Treated Time Fate Effuent DP Misc Recirc Sludge Caustic Acid
. (hes) (Ifters/min)
01-APR-2000 | bo,107 0 00 00 0 0 0 0 0 0 0
02-APR2000 - | 47,756 0 00 00 - o 0 0 0 0 0 0
03-APR2000 | 114732 143544 11.483 208337 | 147243 . jo 0 0 ) 0 [}
04-APR2000 | 52657 117830 11117 176,656 147243 0 0 0 0 0 [}
05-APR2000 | 106827 95,726 9117 175.001 73,621 o 0 0 0 o 0
06-APR2000 | 118,775 110423 12217 150646 73,621 0 0 0 ] 1o 3778
07-APR2000 | 57,184 84,674 8717 1619 . 147243 ] [ 0 0 0 0
08-APR2000 | 19,348 10 00 00 [) o 0 0 .o 0 0
09-APR2000 | 47,020 Ho 00 00 0 0 0 0 0 0 ‘o
10-APR2000 | 11,688 139845 1405 16589 147243 0 0 0 0 o 0
11-APR2000 | 100431 106,769 - 1265 14087 73621 0 0 0 [ 1o 0
12-APR2000 ]44319 99,469 9383 176677 73621 0 0 0 0 Jo 0
13-APR2000 | 61,361 110432 13617 135.168 147243 0 0 0 0 1o 0
14-APR2000 | 64,448 47,863 7767 10271 73,621 8532 0 0 0 0 0
15-APR2000 | 25447 0 00 00 0 [} 0 0 0 [} 0
16-APR2000. | 34,809 0. 00 00 [) 0 0 0 0 0 [}
17-APR2000 {93434 150915 9.333 269491 147243 0 0 0 0 o 0
18-APR2000 [ 46204 - 96,599 8533 18867 73,621 0 0 0 0 1o [}
19-APR200p | 63,856 B4,674 735 192003 73,621 o fo 0 o 0 0
20-APR2000 | 140712 134854 -5.383 00 147243 [) 0 0 0 o 0
21-APR2000- | 619822 55216 5.083 181.036 0 0 0 0 0 0 0
22-APR2000 | 33914 [) ] 00 00 0 0 0 0 0 0 0
23-APR2000 " | 33349 0 3 00 00 0 0 0 0 0 0 0
24-APR2000 | 49200 90643, . 5983 252488 73621 0 0 o 20,703 o 0
25-APR2000 {45017 55261 . 7817 117826 73621 0 0 0 0 {o 0
26-APR2000 {83,049 55,171 86 106921 73621 0 44,005 0 0 0 0
27-APR2000 {71275 92,071 8.733 1175703 73,621 0 0., 0 0 3647 0
28-APR2000 | 42,445 62,569 7033 148268 73621 fo 0 0. 0 0 0
29-APR2000 | 40409 0 00 00 0 0 0 0 0 -fo 0
30-APR2000 | 41440 0 00 00 10 0 0 0 0. ‘1o 0
APR-2000 i
Total 1792235 1,934,548 1732 1914,153 8532 44,005 0 20,703 3647 3778
MaxmumDay | 140712 150915 . 14.05 269.491 147243 ! {
MinimumDay | 11,688 47,863 -5.383 10271 73,621 . R B
Average/Day 59,741 96,727 866 % 1169793 100,745
1




e

QL WTE INFORMATICN ONLY

TAS0 DAILY: FLOWS (liters)

MAY-2000
infuent Treated Time Fats Efuent oP Misc Recirc Sludge Caustic Acid
(hus) (Wers/rmin) . " ;
01-MAY-2000 | 7885 66224 78 141503 73621 [} [} [} [} 0 0
02-MAY-2000 | 92921 92,027 7567 202702 73621 [} 0 0 [} 0 0
03-MAY-2000 | 109587 55261 725 127036 73621 [} 0 0 0o I ‘o 0
04-MAY-2000 | 86,987 88,346 10717 137.398 73621 0 0 0 0 0 0
05-MAY-2000 | 56,329 73621 7667 160.046 73821 1o o 0 0 [} 0
08-MAY-2000 {26,309 0 00 ‘oo 0 0 fo 0 0 0 [)
07-MAY-2000 |25877 0 00 00 0 [} 0 0 [} [
08-MAY-2000 | 16,150 [} 00 00 . [} [} 0 0 [} 0
08-MAY-2000 |s57742 0 00 00 o [} [} 0 0 [} 0
10-MAY-2000 | 31,044 44208 40 184202 ;| 73821 [} [} 0 0 o 0
11-MAY-2000 |59.767 [} 00 00 “ 1o [} [} [} 0 0 0
12-MAY-2000 ] 25827 0 00 00 0 [} [} [} 0 0 0
13-MAY-2000 | 22,608 [} 00 00 0 0 0 [} [} 04 0
14-MAY-2000 | 29531 55216 725 ¢ 126933 w o [} [} [} 0 0 0
15-MAY-2000 | 35,082 70947 835 143228 147243, 0 0 [} [ 0 0
16-MAY-2000 | 29614 [} 00 00 0 [} 0 0 [} 0 0
17-MAY-2000 |23125 62578 78 133714 o [} 0 0 [} 0 0
18-MAY-2000 |31.426 58,897 6.167 159.181 - | 7321 [} [} 0 [} o 0
18-MAY-2000 | 40,639 20,449 Jas17 168277 73621 0. [} o [} 0 0
20-MAY-2000 | 26267 0 Too w0 - o 0-% 0 0 0 0 i
21-MAY-2000 |26787 [} 00 00 o 0" 0. 0 0 0 L
22-MAY-2000 | 30993 0. 00 00 0 o¥ 0 1o 0 0 0
23MAY-2000 | 50825 95,708 9633 165.584 738621 0 0 [} 0 0 0
24-MAY-2000 143,358 . 103,070 1125 152,696 73621 0 0 [} 0 0 0
25-MAY-2000 | 45445 69940 825 141294 73621 0 0 0 0 0 0
26-MAY-2000 |43863 . 73621 7417 165441 73621 0 0 0 Q 0 0
27-MAY-2000 | 22542 o 00 00 0 0 0 0 0 0 0
28-MAY-2000 | 43238 14724 30 81802 73621 [} 1o [ 0 0 0
29-MAY-2000 |21,188 (I 00 00 [} ° [} 0 0 0 0
30-MAY-2000 | 31,556 77302 8.183 157.439 0 0 [} 0 [} 0 0
31-MAY-2000 | 60,307 147,243 6867 357.385 147243 71,047 [} 0 0 0 0
MAY-2000 .
Total 1.254,797 1.278,382 131.983 | 1251559 71,047 0 0 0 0 0
MaximumDay | 109587 147243 1125 357385 147243 ’
MinmumDay | 7885 14,724 2917 81.802 73621
Averaga/Day | 40,477 7,021 7332 161.442 83438




HLWT= NFORMATICON ONLY R

TAB0 DAILY FLOWS (liters)

JUN-2000
Inluent : Treated Time . Raie Effuent oP B Misc Recirc | ‘I Sludge - Caustic Acid
(hrs) (lters/min) N :
01-JUN-2000 63,397 89,130 9617 154471 147243 0 0 0 0 0 0
02-JUN-2000 62,962 : 38,754 45 143532 73,621 0 0 0 0 0 0
03-JUN-2000 12,633 0 00 100 0 0 0 0 0 0 0
04-JUN-2000 21,103 Y10 00 ‘oo 0 0 0 jo ¢ 0 0 0
05-JUN-2000 118669 . | 161967 9233 292359 73,621 0 0 0 0 0 0
06-JUN-2000 79817 s 98,170 B733 187.347 73621 0 39,746 0 42,999 0 0
07-JUN-2000 65276 58,915 7683 127.798 0. 0 0 0 0 0 0
08-JUN-2000 21317 92,071 10267 149466 73,621 73.55; . 0 0 0 0 0
09-JUN-2000 42,022 70,145 8917 131.113 73,621 0o ? -0 0 0 0 0
10-JUN-2000 22,008 0 00 00 . 0 0o . 0 0 0 0 0
- 11-JUN-2000 20,164 0 o 00 00 .- 0 0 0 0 0 0 0
. 12-JUN-2000 18,145 31998 7333 72722 73,621 0 0 ‘to ) 0 0 0
13—J_LN-2000 18239 103,070 10.583 162315 73,621 0 0 0 0 0 0
14-JUN-2000 75,356 58,897 7917 123994 173821 ’ 7,907 0 0 A 0 0 0
15-8UN-2000 104673 158295 925 285218 - 147243 {47879 Q Q : Q 0 0
it 16-JUN-2000 100,059 128,846 7367 ) 291508 147243 [\ 0 0 0 0 0
17-JUN-2000 21,491 0 . 0.0 00 0 0 0 0 0 0 0
18-JUN-2000 21,838 0 00 00 0 - 0 0 0 0 0 0
19-JUN-2000 102,109 95458 775 205287 73,621 0 0 0 0 : 0 0
* o l{2o9uN2000 O 0 00 00 To 0 [} {0 0 0 [}
21\UN-2000 0 £ 3,681 9183 6.681 0 0 0 16,578 0 0 0
22-JUN-2000 63,718 . - 66,259 - - | 8.067 136898 0 0 0 0 0 0 0
23-JUN-2000 105,040 73,621 - | 7.083 173227 73,621 0 0 0 0 0 0
24-JUN-2000 29,532 0 : -+ 100 00 0 10 0 0 0 N 0 0
25-JUN-2000 15.900 0 00 00 0 0 0 0 |0 0 0
26-JUN-2000 120,595 92,045 ‘190 170453 73,621 18,073 0 0 0 0 0
27-JUN-2000 | 6,835 40,492 '9.167 73621 73621 - |20884 0 0" o 0 [}
28-JUN-2000 76318 98,881 105 156954 " | 73821 0 0 0. o 0 0
29-JUN-2000 54,136 81,019 83 . 162,689 147243 10 0 0 0 0 0
30-JUN-2000 53119 50,537 . 6.883 122365 73,621 10 0 0. 0 0 0
JUN-2000 . 1
Total 1516494 1692251 177333 : 1619666 177,296 39,746 Gae |2 0 0
MaximunvDay 120595 " 1161967 10.583 292359 " 1147243 73,553 .
MinimumDay 6,836 3,681 45 '6.681 73621 ¢ . . -} 7907
AverageDay | 50550 . jeos83 - 8444 158572 89982 35459




S

ALWTE INFORMATION 0

TAS0 DAILY FLOWS (liters) . -

JUL-2000 .
Inbusnt Treated Time Fate Efluent oP 1 Misc . Recirc Sludge Caustic Acid
: {hrs) (lters/rrin) -
01-JUL-2000 | 33,983 0 00 - 00 0 “ o [ 0 0 0 0
‘2oz [296% 0 00 , |00 0 [ 0 0 0 0 0
03-JUL-2000 | 54023 89,344 8017 185746 73621 0 0 0 0 0 0
04-JUL-2000 | 28,011 0 00 00 [} 0 [ 0 0 0 0
05-JUL-2000 | 72,040 80,984 875 154254 73621 0 0 0 0 0 0
06-JUL-2000 - | 101278 101,341 8633 195638 | 73g21 1o 0 [} 0 0 0
07-JUL-2000 | 64,483 75404 8967 140.156 73621 0 0 o 0 0 0
08-JUL-2000 | 28,450 [} 00 00 [} 0 0 0 0 0 0
09-JUL-2000 | 33627 0 00 00 4 o 0 [} 0 0 0 0
10-JU-2000 [59,135 99,389 8833 187526 73621 1o 0 o 0 0 0
11-JUL-2000 | 46,102 77,365 8067 159845 73621 0 0 0 0 0 0
12-JUL-2000 | 127589 87917 8.083 - [ 140035 73621 0 “fo 0 0 0 0
) 13JUL-2000 | 124231 145567 11083 218898 220,864 0 0 o 0 0 0-
1 14JUL-2000 - |63538 - 73621 6.983 175707 0 0 0 0 0 0 0
: 18-JUL-2000 | 29873 0 00 00 - o 0 0 0 0 [} 0
15-JUL-2000 | 28979 0 00 0.0 [ 0 0 0 0. 0 0
17-JUL-2000 [ 50210 64,543 8383 128315 73621 0 50,000 0 12,740 0 0
18-JUL-2000 [ 45,990 107,966 105 171375 73621 0 [} 0 39283 0 0
19JUL-2000 | 150,355 150,095 9217 271419 147,243 0 [} 0 0 0 0
20-JUL-2000 | 41,694 96,795 10317 156373 147243 0 0 [} 0 - 0 0
21Ju-2000 |0 72852, . |eo 15115 73821 0 0 0 0 0 0
22JU-2000 . | 27369 [} 00 00 0 0 o [ i lo 0 0
23JU-2000  |27.978 0 00 00 0 ) 0 [ [ 0 0
24JU-2000 | 18355 -~ |o7508 9217 176326 73621 0 [} 0 0 0 0
254UL-2000 | 61,395 1112571 11567 162206 73621 53,984 0 0 0 0 0
26-JUL-2000 © | 51,486 108,293 175 153607 147243 34,704 0 0 0 0 0
1 27-du-2000 | 24,667 96,617 105 15336 73621 o 10 0 o 0 0
28JUL-2000 | 39577 4348|5517 140023 73621 ) To [ 0 0 0
' 29.JUL-2000 | 30.265 ) — ' oo ~ oo 0 0 To 0 0 0 0
30-JUL-2000 | 26,639 0 00 00 [ 0 to ¢lo 0 0 0
31JUL2000 | 49,325 103070 98 175289 147243 0 0 0 0 0 0
JUL-2000 .

Total 1,670,310 1,867,290 182.183 1,840,530 - 88,688 50,000 0 52,023 0 0

Madmum/Day ] 150,355 150,095 11.75 271419 220,864 53984 39,283

MinimumDay. | 18,356 46,348 ‘Fs517 128315 73621 34,704 - fhare

Average/Day | 50,655 93,364 9.109 169.863 96,870 44344 i : 26,011

L X



HLWTF INFORMATION ONLY | L

TAS0 DAILY FLOWS (liters) | o

e

AUG-2000
T
[. . N
infuent Treated Time .. - Pate Efluent be Misc Recirc Sludge Caustic Acid
(hrs) {Niters/min) - ‘ .
01-AUG-2000 | 85,494 137314 8333 274627 73621 0 0 0 0 0 0
02-AUG-2000 [ 55,651 101965 8967 189526 73,621 0 0 ) 0- 0 0
03-AUG-2000 | 71,754 62,569 925 112737 73621 0 0 0 0 1K 0
04-AUG-2000 | 32,081 40492 40 168,716 173,621 0 0 0 0 0 Jo
05-AUG-2000 | 38275 0 00 00 0 0 0 0 0 0 0
06-AUG-2000 | 45,689 0 0.0 00 0 0o 0 ' 0 0 0 0
07-AUG-2000 | 88,600 88,346 85 173227 73621 0 0 0 0 0 0
08-AUG-2000 | 59,495 103,070 90 19087 147243 0 0 0 0 0 0
03-AUG-2000 {46175 73621 775 158.326 0 0 0 0 : 0 0 0
10-AUG-2000 | 48,966 80,984 5417 249.18 147243 0 0 0 0 0 0
11-AUG-2000 | 42,609 44173 375 196.324 0 [ 0- 0 0 0 0
12-AUG-2000 | 31,085 0 00 00 0 0 0 0 0 0 0
13-AUG-2000 | 32,757 0 00 00 0 0 0 0 0 0 0
14-AUG-2000 |o ’ 29,805 795 62484 0 0 0 0 0 0 0
15-AUG-2000 | 101,605 - 49423 15 549.14 73,621 0 0 0 \ 0 ] 0
16-AUG-2000 {0 0 00 0.0 0 0 0 o 0 0 0
17-AUG-2000 | 74,956 92,027 6333 242176 147,243 0 0 < 0 0 0 0
18-AUG-2000 | 24207 25,046 8017 5207 RE o % 12,000 0 o 0 0
19-AUG-2000 | 32227 0 00 00- “ Jo 0 0 0 0 0 0
20-AUG-2000 | 28,662 0 00 00 . 1o 0 0 0 0 0 0
21-AUG-2000 | 124,191 125,156 8233 253353 147,243 0 - 0 0 fo 0 0
2-AUG-2000 15213 75832 10.133 124723 e - 51959 " . 0 0 0 0 0
{|23-AUG2000 |13a84 . 143,553 8.75 273434 147243 15,531 0 0 0 0 0
24-AUG-2000 | 37,208 83854 845 165.392 173621 [V 0 0, 0 0 0
25-AUG-2000 | 54,362 72231 5083 235823 73,621 0 0 0 0 0 0
‘1126-AUG-2000 | 25,007 0 00 00 0 0 0 0 0 0 0
27-AUG-2000 | 24,882 0 00 00 0 0. 0 0 0 0 0
28-AUG-2000 [ 37238 84,665 7417 190257 & 73621 0 1o 0 0 0 0
29-AUG-2000 {30,537 36811 497 124782 73621 0 fo 0 0 0 0
30-AUG-2000 | 29,463 0 00 00 T 73621 0. 0 0 0 0 0
31-:AUG-2000 | 82,500 121,368 925 218.682 0 Jo 0- 0 . 0 0 0
AUG-2000 .
Total 1,540,571 1,672,305 1510 . 1,619,667 67,490 12,000 0 ' 0 - 0 0
MaxmumDay | 139,684 143553 10.133 549.14 147243 51,959 ]
MinimumDay {15213 } 25046 15 52,07 73621 . 15,531 B
Average/Day | 49,696 79,633 7.19 200326 95275 33,745




<) WTF INFORMATION ONLY

S | ~ TA50DAILY FLOWS (liters)

SEPi2000
,‘ . ]
Infuent Treated Time Rate EMuent - DP Misc N Recirc Sudée Caustic Acid
{hrs) (iters/min) ) :
01-8EP-2000 | 7683 10,696 - | 3s67. 48616 73621 [} 0 1o [} 0 0
02-SER-2000 | 25285 0 00 . 00 o [} 0 0 0 0 0
03-5EP-2000 | 26,722 [} 00 0 - [} [} 0 Q 0 0 0
04-SEP-2000 .| 23981 [) 00 00 [ [) [) 0 0 0 0
05-SEP-2000 - | 70236 93,408 |5 239508 73621 0 0 0 0 ) 0
06-SEP-2000 | 35,060 61,197 5583 }hezsr7 70,145 [ [} 0 0 0 0
07-SEP-2000 | 103951 73621 4433 276772 . ¢ | 73821 0 0 0 0 0 0
08-SEP-2000 - [ 34,508 ° 77810 60 J21604 | [73821 0 [) 0 {0 0 0
09-SEP-2000 | 24,231 0o 00 : 00 0 0 0 0 0 0 0
10-SEP-2000 | 26647 [} 00 oo 0 0 0 0. 0 0 0
11-SEP-2000 48960 96,795 7.667 210424 73621 0 0 0 0 0 0
12-SEP-2000 | 24824 - 31534 35 150.163 73621 ) 0 [} 0 0 0
13.SEP-2000 | 39,764 38,522 37 173522 0 [} 0 0 0 0 0
14-SEP-2000 | 38,389 73,087 5.083 239628 73621 [ 0 o 0 0 0
15-SEP-2000 | 49.424 49,824 3933 211.117 73621 0 0 0 0 0 0
16-SEP-2000 - | 28,738 0 00 00 0 0 0 0 0 0 0
17-SEP-2000 - | 28,173 0 00 00 0 0 0 0 0 0 0
18-SEP-2000 - | 43,011 40,732 375 181033 73621 0 0 0 : 0 9 0
19-SEP-2000 {55,150 g9040 . |as 259038 0 0 [} 0 0 0 0
20-5eP-2000 | 45162 59,539 4667 212639 73621 0 0 0 0 0 0
21-SEP-2000 | 51,181 77,302 7.167 179773 73621 [} [} 0 [ 0 0
22-SEP-2000 | 43,208 40492 40 168.718 73621 0 0 [} 0 0 0
23-SEP-2000 | 26589 0 00 00 0 0 0 0 0 0 0
24-SEP-2000 | 24,788 0 00 00 0 0 [} 0 0 0 0
25-SEP-2000 | 54818 71268 6.083 195256 73,621 0 0 0 0 0 0
26-SEP-2000 | 52659 67.926 . 6333 178753 0 [ 0 0 0 0 0
27-SEP-2000 ~ | 25,656 36811 475 12016 [} 0 0 0 0 0 0
28-SEP-2000 | 43555 58,897 385 254966 147243 0 [} 0 0 0 0
29-SEP-2000 | 22419 26917 425 105558 0 Jo 0 0 0 0 0
30-SEP-2000 | 28,809 [} oo 00 0 0 0 0 0 0 0
Total 1,153587 1,156,318 99417 1,174,461 R 0 0 0 9 0
MaximumDay | 103,951 96,795 7.667 276772 147243
MinimumDay | 7.688 10,696 B ED 48616 70,145 . ) e
Averaga/Day | 38.453 57816 : fag7 190673 78298 ' - 1.
: T




NFORMATIONONLY

TA50 DAILY FLOWS (liters)

OCT-2000
tnluent Treated Time " Fate Effuent: ‘P [ Misc Fecirc Sludge Caustic Acid
(fws) {Rters/min) » .
01-0CT-2000 | 28,776 0 00 00 . e [} 0 0 0 0 0
i 02-0CT-2000 | 34,989 1411 4417 ~ 231738 . |73821 0 0 0 < o 0 0
: 03-0CT-2000 | 45923 55216 37. 248721 128837 0 0 [ 0 0 0
04-OCT-2000 | 47,483 0432 - f43 156.945 0 0 [ o 0 0 0
" i|[osocT-2000 | 71977 88,346 575 256074 . | 73621 [} 0 [ 0 0 0
# [loe-0CT-2000 |0 25839 3833 -~ |11234 73621 _ ) ) 0 0 0 0
07-0CT-2000 | 20,759 [ o 0o “ o [ [ o' [ 0 [
08-OCT-2000 | 20,071 0 00 00 0 ¢ 0 0 0 ‘ 0 0 0
08-OCT-2000 | 25724 [} 00 00 0 [} 0 0 [} 0 0
10-0CT-2000 {92565 121,039 8.75 23055 73621 0 0 0 0 0 0
v Ilv-ocT2000 63079 73087 5667 214961 73621 0 0. 0 0 [} 0
- 12-0CT-2000 | 69,313 93230 7.467 208.103 73621 o [} 0 0 G 0
13-0CT-2000 | 53,336 49200 45 182221 73621 0 0 0 0 [} 0
14-0CT-2000 | 23,443 0 .. loo 00 [} 0 [} 0 0 [} 0
15-0CT-2000 | 24,741 0 0.0 - oo 0 0 0 0 0 ) [ 0
16-0CT-2000 | 57,558 71,420 7.583 156.967 73,621 0 0 0 o [} . [
17-0CT-2000 51978 50,055 4583 18202 73621 0 0 0 0 [} [}
18-OCT-2000 | 56,950 46,383 30 2575685 73621 0 0 [} 0 0 0
18-0CT-2000 | 60,243 93,497 7517 207311 o 0 [} 0 0 0 [}
20i0CT-2000 [ 46,098 47,863 40 199.428 147243 0 0 [} 0 0 0
21:0CT-2000 | 27.500 0 00 . 00 0 0 [} 0 0 0 0
22.0CT-2000 |25563 . 0 -, |oo 00 0 0 0 0 0 0 0
23-0CT-2000 | 81342 66,250 “ 1405 272635 0 0 [} 0 [} 0 [}
24-0CT-2000 | 58,825 82,419 . |ese3 . 15431 73621 0 1 0 0 0 [}
25-0CT-2000 | 69.281 116,404 88 220462 147,243 0 0 0 0 0 Jo
- {{26-0CT-2000 | 48,824 80244 |e9 193825 73621 0 0 i 0 0 0
' I[z7-ocT2000 |s2822 54,548 2967 306.447 73621 0 [ [ 0 0 0
28-0CT-2000 | 24583 0 "~ oo 00 0 0 0 0 0 0 0
. |[20-0cT-2000 25,005 0 00 00 0 0. 0 0 [} [} 0
- Wa0-ocr-2000 |58546 60,288 5667 177316 73621 - ) 0 0 0 o 0
31-0CT-2000 39,329 0. 0.0 0.0 0 0 0 0 0 |10 - 10
©CT-2000 ;
Total 1,404,635 1,377,231 112333 ' 1,454,017 0 11 o - 0 0 0
MadmumDey | 92,565 121039 = {8883 306.447 147243 :
MinmumDay  [20071 . 25,839 2967 112343 73621 . ’ ] R : [
Average/Day {45311 ! 68,861 5617 208519 85,531




TAS0DAILY FLOWS (iiters)

: NOV-2000 ‘
.
Infuent Treated Time Fate Efluent oP Misc Racirc Sludge Caustic Acid
. (fvs) (Hters/min)

01-NOV-2000 | 58,762 100,325 17833 213457 73,621 0 0 0 0 0 0
02-NOV-2000 | 56,720 54,280 4533 199559 73,621 0 0 0 0 0 0
03-NOV-2000 | 41,044 58,113 5233 185072 73621 0 0 0 0 0 0
04-NOV-2000 | 21,497 0 00 00 0 0 0 0 0 0 0
05-NOV-2000- | 19,548 0 00 00 0 0 0 0 0 0 0
08-NOV-2000 {42,030 78,969 8083 162823 0 0 o 0 Q [ [
07-NOV-2000 {25992 [ 00 00 137,082 0 0 0 0 [ 0
08-NOV-2000 52575 53,745 6017 148879 0 0 1o 0 0 0. 0
09-NOV-2000  § 41,698 93,497 7.083 219994 0 0 20,155 31,641 0 0 0
10-NOV-2000 | 23,748 0 0.0 00 0 [ 0 0 0 [ 0
11-NOV-2000 | 23,743 0 00 00 0 0 0 0 0 0 0
12-NOV-2000 | 22,603 0 00 00 [ 0 0 0 0 0 0
13-NOV-2000 . | 14,507 31,641 56 94.17 73,621 0 0 0 0 0 0
14-NOV-2000 | 40,963 61,500 645 158914 0 0 0 0 0 0 0
15-NOV-2000 {21,221 50001 77" 108422 73621 0 0 0 0 0 0
16-NOV-2000 | 65,730 67,650 5583 201939 0 0 0 0 0 0 0
17-NOV-2000 | 56,407 82,267 79 173559 73621 0 0 0 0 0 0
16-NOV-2000 | 21482 0 00 00 0 0 0 0 0 0 0
19-NOV-2000  } 21592 1o 00 00 0 0 0 0 0 0 0
20-NOV-2000 | 64200 87,116 755 192.308 73,621 0 0 o 0 0 0
21-NOV-2000 | 70,383 111912 [A 230271 147243 0 0 0 0 0 0
22-NOV-2000 | 45450 70448 4483 26189 73,621 0 [ 0 0 0 0
23-NOV-2000 {25877 0 00 00 0 0 0 0 0 0 0
24-NOV-2000 | 19373 0 ) 00 [ 0 0 0 [ 0 0
25-NOV-2000 | 22,605 0 00 00 0 . 0 0 0 0 0 0
26-NQV-2000 . | 22,699 0 00 00 0 0 0 0 0 0 0
27-NOV-2000 | 53887 99612 6983 237.737 73,621 0 0 0 0 0 [
28-NOv-2000 | 28260 0, 00 00 73621 ¢ 0 0 1o 0 0 0
29-NOV-2000 | 46699 . 0 00 00 0 0 0 0 0 0 0
30-NOV-2000 | 41,619 99389 7533 219887 73621 0 -0 0 0 o 0
Total 1,1118%4 1200555 106.667 1,094,156, 0 20,155 31,641 0 0 0
MaxmunvDay [ 70,383 111912 81 26189 147243
MinimumDay | 14,507 31,641 4483 84.17 73621
AverageDay | 37,063 75,035 6.667 188,055 84,166

il



TA50 DAILY FLOWS (liters)

DEC-2000

Infuent Treated Time Fate: Eftuent P Misc Recic Sludge Caustic Acid
i i : (brs) {Wors/min) ’
01-DEC2000 |0 0 0.0 00 79,058 0 [} 0 0 0 0
02.DEC2000 {23,470 [ 00 00 0 [ 0 0 0 0 0
03-DEC-2000 . | 24,980 0 - 0.0 00 0 0 0 0 0 0 0
04DEC2000 {0 9,983 5933 28.041 73621 0 0 [} 0 0 0
05-DEC2000 |0 20233 5733 58815 152,680 [} 0 [ 0 0 0
08-DEC-2000 | 32,807 13,904 2783 ° 83250 0 ) [1} 0 0 [1} 0 0
07:DEC-2000 | 15302 - /AN 7817 78.488 73,621 0 0 0 [ 0 0
08-DEC2000 | 34,738 33,308 3.867 143568 79,058 [} 0 0 [ 0 0
09-DEC-2000 {21,582 [} 00 00 [ 0 0 0 0 0 0
10-DEC-2000  |23390 0 00 00 [} [ Q Q [} 0 0
11-DEC-2000 | 48,208 27,604 0833 55208 [ [} 0 0 27,604 0 0
12-DEC-2000 | 8227 29324 7233 67.566 0 [} 0 [ 0 0 0
13-DEC-2000 {12559 66,259 8,05 137:183 0 0 0 ) [ [} 0
14-DEC2000 | 31,440 31819 3617 146633 147243 0 0 fo 0 [} 0
15DEC-2000 |0 21659 6633 54.419 79,058 . 0 0 “lo [ 0 0
16-DEC-2000° } 21727 D) 0.0 00 [ o -, 0 0 0 0 0
17-DEC-2000 - | 38,634 o 00 00 - 0 [1} 0 (] 0 0 0
18-DEC-2000 * | 66,118 84,763 7.967 177328 73621 [ 0 0 0 [} 0
19-DEC2000 | 65613 84,674 80 176.403 0 0 0 1o 0 0 0
20-DEC2000 | 15,853 2585 4.467 9645 158,417 0 0 0 - [ 0 0
21-DEC2000 | 69,160 73648 625. 196395 79,058 0 0 0 ‘0 0 0
2-DEC-2000. | 25513 36,784 40 153266 73621 [ 0 [ 0 0 0
23DEC-2000 | 21,026 [3 0.0 00 0 N L 0 0 0 0 0
24DEC-2000 -] 20879 0 0.0 0.0 0 o % [ 0 0 1o 0
25-DEC-2000 | 18710 To 00 00 [} 0 0 0 0 0 0
26-DEC-2000  }5313 0 00 00 0 0 0 0 0 0 0
27-DEC2000 | 22193 0 0.0 00 0 [ 0 0 [ 0 0
28-DEC2000 | 53787 0 00 00 0 0 1o o [ 0 0
20-DEC-2000 .} 19,615 0 00 00 0 [} 0 0 “to 0 [}
30-DEC-2000 | 19,615 0 00 00 0 0 0 0 0 0 0
31-DEC-2000 | 22,466 0 0.0 00" 0 0 0 0 0 - 0 0
DEC-2000
Total 782933 573358 83.183 1,068,756 [} 0 0 27,604 0 0
Maximun/Day | 69,160 84,763 8.05 55208 158,117
[ MinkrumDay | 5313 2585 0833 9.645 73621
AversgeDay | 25256 33224 5546 137,539 97,160 )

i
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ALWTF INFORMATION ONL - o

TA50DAILY FLOWS (liters)
JAN-2000 through DEC-2000

s .
Infuent Treated Time Rate Effluent oP Misc Recirc Sludge Caustic Acid
] (hrs) ) (liters/min) . - ’
‘ )
SUMMARY .
Total - 17,857,966 18,6256316 190165 ) 18,632,173 413,053 309,574 48219 300,460 3,656 5571
MaximunyMonth | 2,276 465 2410258 ' 2282258 177,296 83,469 31641 - 66,356 3,647 3,778
MinimumyMonth | 782,933, 573,358 ' ' 1,068,756 8,532 1 16,578 20,703 9 1,793
AverageMonth 1,488,164 1,552,110 158.471 163238 1,552,681 34,421 25,798 4018 25,038 305 464
§ t
: ; 3
s
B i
i ;
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JAN-2000

RAW RAW FINAL FINAL

Cill. Total (Ci) ci Total (Ci)
ALPHA 19.0e-9 29.176e-3 92e-12 12.869¢-6
Am-241 35e-9 5.374¢-3 43e-12 6015e-6
BETA 2.0e-9 3071e-3 13.0e-12 18.184e-6
Cs-137 LDL* LDL*
GAMMA Lol LDL*
Pu-238 7.8e-9 11977e-3 4.86-12 6.7140-6
Pu-239 | 5.0e-9 7.678e-3 28e-12 - 3917e-6
Sr-89 74e-12 11.363e-6 LDL*
Sr-90 42¢-12 6.449¢-6 41e-12 5.735¢-6
TOTAL PLUTONIUM | 12.8¢-9 19.655¢-3 76e-12 10.631e-6
TRITIUM** 12.0e-9 16.786¢-3

. U-234 600.0e-12 921.338e-6 - 1.7e-12 2378e-6

U-235 . LDoL “LI.Z)L'A -
Total Alpha 25951e-3 19.0240-6

TA50 RADIOISOTOPES

Influent = 1,549,413.0 liters Final = 1,398,800.0 liters

*LDL: Less than. Detecnon Limit.

Volume of Flow:

**The treatmemprocess does not affect tritiuny,
. .. therefore, it is usually measured only once.

E-
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TA50 RADIOISOTOPES

FEB-2000

RAW RAW FINAL FINAL

cilL Total (Ci) cin Total (Ci)
ALPHA 27.0e-9 52.036e-3 11.0e-12 21.056e-6
Am241 4169 7.902¢-3 15e-12 2.871e-6
BETA 7.76-9 14.84¢-3 49.0e-12 93.793e-6
Cs-137 LDL* LDL*
GAMMA 11.00-9 212e-3
Pu-238 8.8e-9 16.96e-3 47e12 8997e-6"
Pu-239 41e-9 7.902e-3 23e-12 440306
Ab-83 6.4e-9 12,334e-3
Fb-84 6.3e-9 12.142e-3
Sr-89 LDL* LDL*
Sr-90 6.6e-12 12.72e-6 | e
TOTAL PLUTONIUM | 12.9e-9 24.862¢-3 7.0e-12 13.399¢-6
TRITIUM** 5.0e-9 9571e-3
U-234 1700e-12 | 327.634e-6 37e-12 . | 7.082e-6 .
U-235 19.0e-12 36.618¢-6 LDL*
Total Alpha 1 33.128¢-3 23.353¢-6

Volume of Flow: ~ influent = 1,904,632.0 liters  Final = 1,914,150.0 liters

';LDI_' Less than Detection _Lim't.

**The treatment process does not affect tritiuny
therefore, it is -usually measured only once.
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TA50 RADIOISOTOPES

MAR-2000

RAW RAW  FINAL FINAL

ciL Total (Ci) e Total (Ci)
ALPHA 18.0e-9 43.385¢-3 116e-12 26.4746-6
Amr241 33e-9 7.954e-3 02e-12 456.452¢-9
BETA 26e-9 6267¢-3 38e-12 8.673e-6
Cs-137 LDL* LDL*
GAMMA LoL _
Pu-238 9.2e-9 .22.174e-3 1.0e-12 2282e-6
Pu-239 39e-9 94e-3 02e-12 | 456.452¢-9
Si-89 LDL* LDL*
Sr-90 100e-12  _|24.103e-6 LDL*
TOTAL PLUTONIUM | 13.1e-9 31.574e-3 | 12e-12 2739e-6 -
TRITIUM** ' 5.0e-9 11411e-3
Th-232 | 2200e-12 . | 530257e-6. .. .
U-234 LDL* LoL
U-235 L ‘oL
To;al Alpha 39.528e-3 3.195¢-6

**The treatment process does not affect tritiunt
therefore, it is usually measured only once.

“"Volume of Flow: Influent = 2,276,465.0 liters  Final = 2,282,258.0 liters
| " *LDL: Less than Detegtion Lirmit.




TA50 RADIOISOTOPES

APR-2000

RAW RAW FINAL FINAL

CiL Total (Ci) cin  Total (Ci)
ALPHA 41.00-9 79.3166-3 119e-12 22778e-6
Am-241 31e-9 5997¢-3 LDL*
BETA 19e-9 3.676e-3 LDL*
Cs-137 1400e-12 | 270837e-6 2800e-12 | 535.963¢-6
Mn-54 15.0e-12 28.7126-6
Pu-238 34.0e-9 65.775e-3 LDL*
Pu-239 62e-9 11.994e-3 LDL*
Sr-89 LDL" o LDL*
Sr-90 500e-12 - [9672766 LDL*

|| TOTAL PLUTONIUM | 402¢-9 77.76%-3 LDL*

TRITIUM** 23069 “44.026e-3
Th-232 2200e-12 | 425601e-6
U-234 LDL* 5.8e-12 11.1026-6
U-235 - LDL* 01e-12 - | 19141569
U-238 7400e-12 | 1432¢-3
Total Alpha 83.766e-3 11294e-6

Volume of Flow: Influent = 1,792,235.0 liters- . Final = 1,914,153.0 liters -
" *LDL: Less than Detection Limit. - v '

**The treatment process does not affect tritium;
therefore, it is usually meastred-only once.




| TA50 RADIOISOTOPES
e e - MAY-2000

RAW RAW — T FINAL FINAL

CiL Total (Ci) ci - Total (Ci)
ALPHA ~ 121.0e-9 26.8460-3 15.7e-12 19.649¢-6
Am241 48e-9 6.1366-3 27e-12 3.379-6
BETA 20e-9 2557e-3 LDL*
Cs-137 400.0e-12 | 511.353e-6 370.0e-12 463.077e-6
Pu-238 170e-9 | 21.732e-3 “legete [ 11.139e-6
Pu-239 34e-9 4.346e-3 - 44e-12 55076-6
Sr-89- - | 470612 60.084e-6 ‘ LoL" )
Sr-90 ' | 4500e-12 | 575272e-6 - | » ,
TOTAL PLUTONIUM | 20.4e-9 26.079¢-3 133e-12 16646e-6
TRTIUM** . T e | 6.3e-9 7.885¢-3
U-234 200.0e-12 25567666 | . 12.3e-12 15.394e-6
U-235 _ LbL* ‘ 1.7e-12 2.128e-6
To}al Alpha 32471e-3 o ' 37547e-6

Volume of Flow: Influent = 1,254,797.0 liters. - Final = 1,251,559.0 liters
M  *LDL: Less than Detection Linit.

**The treatmenf wp~rocess does not affect tritium;
therefore, it is usually. measured only once.




TA50 RADIOISOTOPES

JUN-2000

RAW RAW FINAL FINAL

Cil Total (Ci) ct Total (Ci)
ALPHA 10.0e-9 16.923¢-3 24e-12 3.887¢-6
Am-241 126-9 2.031e-3 15e-12 2429¢-6
BETA 16.0e-9 27.076e-3 69.0e-12 111.757e-6
Cs-137 3500e-12 | 5022880-6 3400e-12 | 550.686e-6
Pu-238 4869 _ |7615e3 |38e-12. 6.155¢°6
Pu-239 11368 |22e3 17e-12 2753e-6
Sr-89 430e-12 - | 72767¢-6 LDL*
Sr-90 97.0e-12° | 164.148e-6 28e-12 | 45350-6
TOTAL PLUTONIUM | 5.8e-9 9.815e:3 2100 3401e8
TRITIUM** 200.0e-9 323.933¢-3
U234 7200e-12 | 1218e-3 27e-12 4.373¢-6
U-235 82.0e-12 138.765e-6 LoL
Total Alpha -13203e-3 - 15.711e-6

™ *LDL: Less than Detection Limit.

**The treatment process does not affect triti[:m;
therefore, it is usually measured only Gnce.

. Volume of Flow: . Influent = 1,516,494.0 liters ~ Final = 1,619,666.0 liters

-




TA50 RADIOISOTOPES

JUL-2000

RAW RAW FINAL FINAL

CiL Total (Ci) ci Total (Ci)
ALPHA 14.0e-9 26.1420-3 - |53e-12 9.755e-6
Amr241 1.4e-9 2614e-3 LDL*
BETA 31e-9  |5789e-3 65.0e-12 119.6346-6
Cs-137. 2100e-12 | 392131e-6 3200e-12 | 58897e-6
Pu-238 7.3e-9 13631e-3 o _
Pu239 . |32e9 59756-3 - [ote2 184.053e-9
-89 55612 10276-6 T LoL* "
Sr-90 | 51.0e-12 95232¢-6 - LDL* L
TOTAL PLUTONIUM | 105e-9 19.607¢-3 2100 3.865e8
TRITIUM™* 120.0e-9 220.864e-3
U-234 } 6500e-12 | 1214e-3 - -]
U235 LoL* , : " [ose-12 1.104e-6
Total Alpha o 23434¢-3 ce 1288e-6

Volume of Flow: - Influent = 1,570,310.0 liters ~ Final = 1,840,530.0 liters
| © *LDL: Less than Detection Limt. T

**The treatment process does not affect tritiuny,
therefore, it is Usually measured only once.
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TA50 RADIOISOTOPES

AUG-2000

RAW RAW FINAL FINAL

CiL Total (Ci) Cin Total (Ci)
ALPHA 10.0e-9 16.723¢-3 12.0e-12 19.436e-6
Am241 1.3e-9 2.174e-3 35e-12 5.669e-6
BETA . |19e9 3.177e-3 . 150.0e-12 242.95¢-6
Cs-137 - 200.0e-12 334.461e-6 260.0e-12 421.113e-6
| Pu-238 8.6e-9 14.382e-3 -~ |28e12 |4535e6"
Pu-239 32e-9 5.351e-3’ ] 1te-12 1.7820-6
Sr-89 , 48e-12 - | 8027e-6 B 9.8e-12 15.873e-6
Sr-90 23.0e-12 38.463e-6 LDL*
TOTAL PLUTONIUM | 11.8e-9 19.733e-3 3.9e-12 6317e-6 -
TRITIUM** 16.0e-9 26.7576-3 | 130.0e-9 210.557e-3
U-234 . | o T 15e-12 243e-6
U-235 - | 340e-12 56.858¢-6 74e-12 11.986e-6
Total Alpha 21.964e-3 | ’ 26401e-6

Volume of Flow:  Infiuent = 1,540,571.0 liters  Final = 1,619,667.0 liters

*LDL: Less than Detection Limit.

b"ﬂie treatment process does not affect tritiunm;
therefore, it is usually measured only once.




TA50 RADIOISOTOPES

SEP-2000

RAW RAW FINAL FINAL.

CinL Total (Ci) cin Total (Ci)
ALPHA 56.0¢-9 64.7540-3 15.08-12 17.617e-6
Am-241 8.26-9 9.482e-3 54e-12 6.342e-6
BETA 54.0e-9 62441e-3 7800e-12 | 916.08¢-6
Cs-137 3500e-12 | 4047116 3100e-12 | 364.083e-6
Pu-238 400e-9 | 46253e-3 50e-12 5872e-6 -
Pu-239 9209 -= |10.638e-3 19e-12 2231e-6
Sr-89 LDL ‘ LDL
Sr-90 580e-12 | 67.0660-6. LDL*
TOTAL PLUTONIUM | 210.0 24288 240 28197
TRITIUM** 35.0e-9 41.106e-3
U234 DLt 1.8e-12 2.114e-6
U-235 LDL 69e-12 8.104e-6
Total Alpha 66.373e-3 _ 24.664¢-6

Volku_m'e of Flow:

Influent = 1,153,587.0 liters

Final = 1,174,461.0 liters

'LDL Less than_ Detectxon let o

i e — v S e o o =

<
X
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"“lhe treatrrent process does not affect tritiuny
therefore, it is usually measured only once.




’ TA50 RADIOISOTOPES

OCT-2000
RAW RAW ) FINAL FINAL
CiL Total (Ci) Cin Total (Ci)
ALPHA- 14.06-9 19.281e-3 16.0e-12 23264e-6
Am-241 2169 2.892¢-3 13e-12 1.89¢-6
BETA 5.8e-9 7.988e-3 ' 190.0e-12 276263e-6
Cs-137 LDL* LDL* o
) Pu-_238 11.0e-9 15.15e-3 - 46e-12 - 6.688e-6
— Pu-239 29e-9 3994e-3 | | 26e-12 378e-6
Sr-89 50.0e-12- 68.862e-6 36.0e-12 52345e-6 - .:||
T 7 lsre0 200612 | 2754506 - 4.8e-12 69796
TOTAL PLUTONIUM | 13.9e-9 19.144e-3 - 172e-12 10.4699-'6
TRTIUM®_ - |s2e9 . |7561e3
. U-234 : LDL* N LDL"
T ' U235 oL s LDL*
Total Alpha~ - f~ o | 2208603 . _ 12.359¢-6
Volume of Flow:  Influent = 1,404,635.0 liters  Final = 1,454,017.0 liters
o *LDE: Less than Detection Linit. | e
**The treatment process does not aﬁact trmurr:
therefore, it is usually measured only once.
=) M)\T ;N EN" T

e N




TA50 RADIOISOTOPES

NOV-2000

RAW RAW b FINAL FINAL

CiL Total (Ci) cin Total (Ci)
ALPHA 240e-9 28.813¢-3 14.0e-12 15.3180-6
Am-241 1.7e-9 2.041e-3 1.6e-12 1.751e-6
BETA 9.1e-9 10.925¢-3 650.0e-12 711201e-6
Cs-137 LDL* LDL*
Pu-238 19.0e-9 22811e-3 04e-12 437.662e-9
Pu-239 49e-9 5.883e-3 1.6e-12 1751e-6
Rb-83 320.0e-12 384.178e-6 270.0e-12 295.422¢-6 ..
Sr-89 2300e-12 | 276.128e-6 2100e-12 | 229.7730-6."

1} Sr-90- - 130.0e-12 - -{ 156.072e-6 - 4.60-12 503366
TOTAL PLUTONIUM | 239e-9 28.693e-3 120e-12 2.188e-6
TRTIUM™ B 1589 6.346e-3 -
U-234 15e-9 | 1801e-3 LDL*
U-235 LDL* . LDL*
Total Alpha 32.535¢-3 3.939%e-6
=l

Volume of Flow: Influent = 1,111,894.0 liters  Final = 1,094,156.0 liters

*LDL: Less than Detection Limit.

**The treatment process does not affect tritiung
therefore, it is usually measured only once.




TA50 RADIOISOTOPES

DEC-2000

RAW RAW L FINAL FINAL

CiL Total (Cj) cil Total (C)
ALPHA 9.0e-9 5.16e-3 250e-12 26.719e-6
Am241 250-9 | 14333 40e-12 4275e-6
BETA 40e-9 2293¢-3 2000e-12 | 213.751e-6
Cs-137 4.0e-9 2293¢-3 LDL*
Mn-54 1100612 | 117.5636-6
Nb-95 15¢-9 1.603e-3
Pu-238 9.30-9 53326-3 40e-12 427566 ‘
1 Pu-239 22e-9 1261e-3 40e-12 4275e-6 - -
Sr-89 3200e-12 | 183475¢-6 1408-12 149636 ||
S-90 35e-12 2007e-6 200e-12 21.375¢-6
TOTAL PLUTONIUM | 11.5e-9 6.594e-3 80e-12 8.55e-6
TRTIUM* , 7.1e-9 7.5886-3
U-234 71.0e-12 40.708e-6 41e-12 438206
U-235 12.06-12 688e-6 - 025e-12 267.189%-9
U-238 94e-12 10046e-6
Total Alpha 8075e-3 . 17.4740-6

" Volume of Flow: Influent = 782,933.0 liters

“LDL: Less than Detection Limit.

**The treatment process does not aflect tritiun
therefore, it is usually measured only once.

Final = 1,068,756.0 liters
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TA50 MINERALS

) JAN-2000
RAW ' FINAL
Concentration Total (KG) Concentration Total (KG)

ALKALINITY-MO" 61.0 93,669 410 57.351
ALKALINITY-P* LDL" : LDL*
ALUMINUM 029 0445 LDL*
AMMONIA-N 321 4929 045 0629
ANTIMONY ~ |oon 0017 _ LDL* s
ARSENIC Lo . LDL*
BAHUM 0018 0.028 v .LDL
BERYLLIUM LDL* LDL"
BOFRON 0.1 0.154 0.14 0.196
CADMIUM DLt LDL*
CALCIUM 120 18427 0.34 0476
CHLORDE 169 25,951 045 - {os629
COBALT LDL* B LDL*
coo - 390 59.887 210 {20375
CONDUCTIVITY" 4890 . 781
COPPER LDL" LDL"
CYANIDE 003 0.046 003 0042
FLUORIDE 136 = |2088 or
HARDNESS" {44377 - | 68.144 . LDL"
IRON 045 0691 0069 - 0097
LEAD - 0024 0037 LDL*
MAGNESIUM 3s 5374 LDL"
MERCURY - . oL LDL*
NICKEL 013" 02 - : R .
NITRATE-N “olessT T 1100073 - T 018 0252
PHOSPHORUS 50 7678 oL N
POTASSIUM 44 6.756 LDL*
SELENIUM oL . - b
SILICA DIOXIDE 790 - 12131 . ] 20 2798
SILICON 390 | s9.887 - 12 1679
SILVER LDL* LDL*
SODIUM ' 730 112006 160 22381
SULFATE 98.32 150977 1.04 1455
DS » 5580 | 826133 300 41964
THALLIUM 70e-4 0.001 1.0e-4 1.39%e4
TOTAL CATIONS® |465 082
TOTAL CHROMIUM [ 0016 0025 LDL”
TSS 1.0 16.891 _ Hh'ES
URANIUM ‘o0es 01 N T
VANADIUM LDL* T LDL*
ZINC 027 0415 LDL"
pH - - 734;,‘.‘. . : : : “|718

] ,\ M\X\fv r}ﬁo? Flow Influent = 1,549,413.0 liters Final = 1,398,800.0 Iiférs

 *Alkaliniies and harméss as mg CaC03L.  *Conductivity as uS/cm  *Total Cations as megh.  Otherwise: mg/

*LDL: Less than Detection Limit.




TA50 MINERALS

FEB-2000
RAW FINAL
] Concentration Total (KG) Concentration Total (KG)
ALKALINITY-MO* | 580 111781 920 176.102
ALKALINITY-P LDL* oL
ALUMINUM 015 0289 LDL*
AMMONIA-N 278 5.358 , 455 8709
ANTIMONY 9064 | 0002 LDL*
ARSENIC LDL* _ LDL* +
BARUM 0.025 0048 LDL"
BERYLLIUM 0.001 0002 LDL*
, BORON 0.064 0123 0.052 01
CADMIUM LDL* LDL
CALCIUM "13.0 25054 : 013 0249
CHLORDE 2431 46852 125 2393
COBALT DLt LDL”
cop 830 159.962 LDL*
CONDUCTIVITY" 2890 1820
COPPER v 0.1 0.193 0.004 0.008
CYANIDE TR _ oL .
FLUOADE 1.98 3816 , e Ll 0.153
"HARDNESS* 46.462 89.544 oL
IRON 097 . 1.869 LDL*
LEAD 002 0039 LDL"
MAGNESIUM R EY 6553 LDL -
MERCURY 0.003 0.006 LDL*
NICKEL 0.086 - |o1es LDL"
NITRATE-N 525 10.118 022 0.421
PHOSPHORUS 376 7246 DL -z
POTASSIUM 37 - 7a3 B 033 0632
SELENIUM 0.002 0004 : ~ | LDOE
SILICA DIOXIDE 150 28.909 50 9571
SILICON 320 . 61672 Lot -
SILVER 0012 0023 LDL*
SODIUM 310 59.745 400 76.566
SULFATE" 1232 . -’ |23744 149 2852
TDS 3040 5855886 1160 222041
THALLIUM 2404 46250-4 DL
. _ljTOTALCATIONS® |272 184
TOTAL CHROMIUM {002 . = - |0039 oL
TsS , 50 . 9636 : LDL*
URANIUM vo3s - 0.067 ‘ 10e-4 191464
VANADIUM L | ’ ' LDL* B
i ZING 029 0559 DL
pH 721 741
- Volume of Flow: Influent = 1,904,632.0 liters  Final = 1,914,150.0 liters _

: mﬁ 3,3 dness as mg CaC031.  *Conductivity as uS/cm.  *Total Cations as megt.  Otherwise: mg/
,,\ ;\‘ b - L]
By . .

. - *LDL: Less than Detection Limit.




o

" FUHIVAT HONONLY ._ L

TA50 MINERALS

) MAR-2000"*
\
RAW FINAL
Concentration | Total (KG) Concentration Total (KG)
ALKALINITY-MO*  |620 149.436 2120 483839
ALKALINITY-P* LDL LDL* ‘
ALUMINUM L LDL"
AMMONIA-N "1415 . {10.003 728 16.615
ANTIMONY "} 7.0e-4 '0.002 : Lo N
ARSENIC 0.001 0.002 Lo
BARUM 0032 “loor7 0,001 0.002 T
BERYLLIUM 0002 0.005 LbL*
BORON 0.062 0.149 0074 : 0.169
CADMIUM LDoL* ~ LDL" )
CALCIUM 130 31.333 _ 53 12,096
CHLORDE 226 54472 -3.14 7166 . .-
COBALT LoL* Lol - '
coD 1070 257.898 70 - |s978
COPPER » 0078 0.188 - : ’ 0013 003
CYANIDE - 001 0024 _ 0.01 0.023
FLUORDE =~ |oss - |18639 009 0205 2
HARDNESS* 48.109 115955 ' 13811 - 3152 -
IRON. 063 1518 0.089 - | 0203
LEAD Lo - . ~Lou .
MAGNESIUM 38 9.159 0.14 .0.32
MERCURY LDL* E 0.004 0.009
NICKEL = LoL*
NITRATE-N 426 10268 A 036 . ... |0822
PHOSPHORUS 212 511 , 005 N 0.114
POTASSIUM 37 8918 ) 1.1 251
SELENIUM 0001 - fooo2 0002 0005
o SILICA DIOXIDE 86.0- 207282 o 40 9.129
SILICON 350 o |esase ’ 28 5934 7.
SILVER “J 0021 0051 IR s %
SODIUM 260 62667 1200 - .| 273871
TDS | 2440 588.103 264.0 602516
THALLIUM _ |56e4 - Jooo1 1.0e-4 22820-4
TOTAL CHROMIUM. { 0.018 0043 LoL”
Tss 10 241 ) LDL*
URANIUM 0094 0227 97e-4 0.002
VANADIUM e toL*
ZINC L 02 oL ja4s2 . L f . . 0052 0.119
pH 7.02 ‘ 7.85

“Folume of Flow:  Influent = 2,276,465.0 liters  Final = 2,282,258.0 liters -

.

*Alkafinities and hardness as mg CaC034.  *Conductivity as uS/cm.  *Total Cations as megl.  Otherwise: mg/l
) “LDL: Less than Detection Limit.
**Prematurely discarded sample. Conductivity, Suffate, and Total Cations not available.




TA50 MINERALS

APR-2000
RAW ‘ . FINAL
Concentration | Total (KG) Concentration Total (KG)
ALKALINITY-MO" | 740 143157 4300 823086
ALKALINITY-P* LDL* 210 40197
ALUMINUM LD LDL*
AMMONIA-N 435 8415 286 5474
ANTIMONY 700-4 0.001 LDL"
ARSENIC 0.001 0.002 : LoL" »
BARIUM 0.031 0.06 LDL"
BERYLLIUM ' LDL" LD
BORON 0042 0081 LDL®
CADMIUM LDL LDL*
CALCIUM 150 29018 23 4403
CHLORIDE 2162 41825 . 545 10.432
COBALT LDL : LDL* -
cop 36.0 60.644 _ 60 11485
CONDUCTIVITY* 2690 . 6670 -
COPPER 0.081 0.157 ) “{oote 0036
CYANIDE 0.03 - |0.058 ~ |oo2 0038
FLUORIDE 067 1296 _fo1 0.491°%
HAFDNESS' 5228 101.138 LDL* '
IRON 113 2515 LDL* o
LEAD 0022 0043 LDL"
MAGNESIUM 36 ' 6.964 LDL
MERCURY 0.009 0017 LoL*
NICKEL oL - 1 oL
NITRATE-N 6.1 11.801 049 0.938
PHOSPHORUS 18 3482 N 003 0057
POTASSIUM 39 7545 oL -
SELENIUM DLt Wt
. _||siucA DiOXiDE: |90 - BEZDE 20 3828
) SILICON 400 77.382 , 22 4211
" |[siver LDL* oL
SODIUM 320 61.906 1800 344548
SULFATE , 1622 31378 150 28712
DS 4680 905368 4280 819257
THALLIUM 2704 5223e-4 7.0e-5 13404
TOTAL CATIONS® .| 279 1904
TOTAL CHROMIUM {0014 - 0.027 DL
TsS 40 7.738 LDL"-
URANIUM 0026 005 | wu
VANADIUM LDt - LDL*
ZINC 033 0638 LoL*
pH 797 - 829 ~

V6|ume of Flow: Influent = 1,792,235.0liters  Final = 1,914,153.0 liters

e
.

* Alkalinities and hardness as mg CaC031.  *Conductivity as uS/cm - *Total Cation'sﬂés anII “Otherwise: mo
HUWTE INFORMATION.OR

*LDL: Less than Detection Limit.

...v___‘,,_:,..-. [ :. PR . ’ v | . 35
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TA50 MINERALS

MAY-2000
. 1 raw FINAL
- | Concentration Total (KG) Concentration Total (KG)
ALKALINITY-MO* | 640 81.816 3300 475592
ALKALINITY-P* 'K ‘ 130 1627
ALUMINUM LDL* LDL*
AMMONIA-N 057 0729 ) 0.15 0.188
ANTIMONY 6.0e-4 76704 oL
ARSENIC - | 0001 0.001 oL 4
BARUM 0027 0035 : 0.002 0.003
BERYLLIUM 0.003 10004 oL”
BORON -~ 10056 - 0072 0.047 . 0059
CADMIUM LD LDL"
CALCIUM 140 17.897 , 24 3004
CHLORIDE 15.1 . {19304 872 10914
COBALT DL ' LDL"
coD 16.0 ‘ 20454 200 | 25031
CONDUCTIVITY* - {1020 3230
COPPER 0044 0056 i 0012 . - 0015
CYANIDE oL ' LDL*
FLUCHDE 088 1125 ‘ 0.16 02
HAFDNESS® 49311 63.115_ 7 ‘ i - KN
LEAD DL L . .
MAGNESIUM 35 4474 . LDL*
MERCURY . 0002 0.003 C 1404 . 1175204
NICKEL 0013 0017 DL B
NITRATE-N 282 3605 039 | oa4ss
PHOSPHORUS 1.69 216 ' _ 003 0038
POTASSIUM 55 .. . 7031 25 ‘ 3129
SELENIUM . 0002 © | o003 T LDL*
SILICA DIOXIDE 790 100992 ' 90:, 11264
, SILICON 40 52.414 49 6133
7~ | SILVER 0008 001 oL -
) SODIUM . |20 28.124 v 1700 212765
-7 |l sLFATE 192 - | 24545 . | 304 - lare72
™S - 2020 258233 4040 50563
THALLIUM - 1264 1534e-4 - LDL*
TOTAL CATIONS* }225 854
TOTAL CHROMIUM -} 0015 0019 LDL*
TSS LDL* L*
URANIUM 0017 10022 ‘ 5904 T|7.38404
VANADIUM LoL* V'
A ZINC on 0.141 LDL
1| oH 863 824

“Volume of Flow: Influent = 1,254,797.0 liters . Final = 1,251,559.0 liters

“Alkalinities and hardness as mg CaCO3L  ~Conductivity as us/cm  *Total Cations as meg,  Otherwise: mg/
“LDL: Less than Detection Limit.

=4 WTF INFORMATION ONLY . |
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TA50 MINERALS

JUN-2000
T maw FINAL
o Concentration | Total (KG) Concentration | Total (KG)
ALKALINITY-MO*  |310 52.46 1960 317455
ALKALINITY-P* LDL* LDL*
ALUMINUM 052 088 LDL
AMMONIA-N 231, 3909 6.34 10269
ANTIMONY 0.001 0002 LDt .
ARSENIC LoL* LDL" s
BARUM 0.047 008 0001 0.002
BERYLLIUM 0011 0019 0.002 0003
BORON o1 0.169 0.06 0097
CADMIUM 0.005 0.008 LDL"
CALCIUM 140 23692 49 7936
CHLORDE 29.1 49245 154 8746
COBALT LDL* LDL*
cob , 54.0 91.382 160 25915
CONDUCTIVITY* 2110 5430
COPPER . 048 0812 001 0016
CYANIDE DL* - LDL"
FLUORAIDE _ 123 2,081 025 0405
HAFDNESS" 49783 84245 13.1 21218
IRON 14 2369 o1 0.162
LEAD LDL* LDL*
MAGNESIUM 36 6092 021 0.34
MERCURY 0.01 0017 20e-5 3239e-5
NICKEL 0.097 0.164 LDL*
NITRATE-N 52.1 88.166 447 - 724
PHOSPHORLIS 234 396 008 013
POTASSIUM 65 11.0 20 3239
SELENIUM 0.002 0.003 LDL*
SILICA DIOXIDE 850 143841 130 21,056
SILICON 350 59229 59 9556
SILVER ~ o013 0022 LDL"
SODIUM - 370 62613 97.0 157.108
SWLFATE LDL* 469 75.962
™S - = T3040 | 514444 - 3520 570122
T R T e e BTG
TOTAL CATIONS® |28 537
TOTAL CHROMIUM | 0018 003 0003 0005
TSS 60 10.154 Lo
URANIUM 082 1388 0.005 0.008
VANADIUM oL LDL
ZINC 018 0305 004 0.065
pH 695 ' 80

Volume of Flow:  Influent = 1,516,494.0 liters

L W"" - ‘NFOW% @ﬁ@“sﬁ CaCO34.  *Conductivity as uScm  *Total Cations as meqn Otherwise: mg/

*LDL: Less than Detection Limit,

Final = 1,619,666.0 liters




TA50 MINERALS

JUL-2000
RAW FINAL
Concentration Total (KG) Concentration Total (KG)
ALKALINITY-MO* | 490 91497 3260 600013
ALKALINITY-P* LDL* LDL* '
ALUMINUM 041 0.766 LDL*
AMMONIA-N_ 5.49 10.251 075 138
ANTIMONY 0.001 0002 : LbL*
ARSENIC 0.001 0.002 oL *
BARIUM 0.031 0.058 L’
BERYLLIUM 0003 . | o008 |
BORON 0.071 0.133 0.067 ] 0.123
CADMIUM 0.002 0.004 LoL”
CALCIUM 150 28009 092 1693
CHLORDE 262 48923 474 8724
COBALT DL _ oL
cob - . LOL 350 64.419
CONDUCTIVITY" 3330 . - . 586.0
COPPER . 0.32 0598 LoL*
CYANIDE LoL* _ 001 0018
FLUOADE 726 13557 043 0.791
HARDNESS"* 51.456 96.083 . 2586 476
IRON o 094 1755 0071 0.131
LEAD oL . -~ 1 wr
MAGNESIUM ~ ~ |34 ~  ~-]e349 - |- ooz - Jod29
MERCURY 0.004 0.007 20e5 - 368168 -
i NICKEL - 021 0.392 ] LDL*
NITRATE-N - 719 13426 : 33 ’ 6.074
PHOSPHORUS 146 27262 ' 003 0.055
POTASSIUM 52 BEX 17 3129
BEEEYTT 1oL DL
SILICA DIOXIDE 81.0 15125 30 5522 -
SILICON ' 390 72824 - a3 4233
SILVER 0027 . 0.05 0.005 "~ To.009
) ‘SODIUM ) 00 74692 1600 294485
| SULFATE 20.1 37533 685 12.608
DS 2440 455519 3680 677315
- THALLIUM © 1204 224164 5.0e-5 9203e-5
TOTAL CATIONS* | 304 703
|| TOTAL cHROMIUM ] 0.014 0026 0004 ... 0.007
TSS 20 3735 oL
URANIUM . . jozaz . Jo4ss . . - joo14 0.026
VANADIUM oL LDL*
ZINC 0.16 0299 ' oL
pH ~le21 . 84

Volume of Flow: Influent = 1,570,310.0 liters Final = 1.840,530.0 liters

*Alkalinties and hardness as ng""c’écoan. *Conductivity as uS/cm. *Total Cations as megl.  Otherwise: mg/l

7/ *LDL: Loss than Detaction Limit. . ]

e VEORMATICN ONEY - S




TA50 MINERALS

AUG-2000
1 RAW FINAL
Concentration Total (KG) Concentration - | Total (KG)
ALKALINITY-MO* [ 49.0 81.943 2960 479421
ALKALINITY-P* LDL" LDL*
ALUMINUM 029 0485 . LDL*
AMMONIA-N 497 - 8311 7.16 11597
ANTIMONY 0.002 10003 0.001 0,002
ARSENIC 0.001 0.002 ; LDL* »
BARIUM 0028 0047 LDL®
BERYLLIUM 0.001 0.002 LDL
CADMIUM 0.002 0.003 LDL*
CALCIUM 130 2174 : : 37 5993
CHLORIDE 227 37.961 103 16,683
COBALT LDL” LDL*
cop - 1850 91.977 15.0 24.205
CONDUCTIVITY" 2180 6480 R
COPPER 027 - | o452 oon 0018
CYANIDE ' LDL" 001 0016
) FLUORDE 054 0903 024 0.389
HAFDNESS" 47286 79.077 9857 15.965
IFON 065 1.087 0079 0.128
LEAD LDL* LDL*
| MAGNESIUM 38 602 . 015 0243
MERCURY - ‘2804 -46820-4 80e-5 - 11.296e-4
S ' NICKEL LDL* . .. foo2 0019
NITRATE-N 54 9,03 © 247 4,001
PHOSPHORUS 118 1973 1. 023 0.373
POTASSIUM 37 6.188 17 2753
SELENIUM . LDL” LDL*
SILCA DIOXIDE - . }820 137.129° . 10 - 17816
SILICON R ELD 63548 T e Jar 7612
SILVER 00086 001 LDL*
SODIUM 250 41.808 1400 226753
SULFATE 138 . 23078 2711 43893
T0S 2440 408,042 2960 479421
THALLIUM 80s-4 0.001 70e-4 0.001
TOTAL CATIONS® |28 6.92
TOTAL CHROMIUM * |0.011 0.018 DL .
TSS 30 5017 LDL”
URANIUM _~  [oo74 0.124 : 0022 0036
VANADIUM LDL* LDL* .
ZINC : 035 .. 0585 . 0.031 0.05
pH 74 . 792

" Volume of Flow: Influent = 1,540,571.0 liters = Final = 1,619,667.0 liters

*Alkalinities and hardness as mg CaCO3, - *Conductivity as uS/cm.  *Total Cations as meg/l.  Otherwise: mgl

HLWTF INFORMATION ONLY

*LDL: Less than Detection Umit.




TA50 MINERALS

SEP-2000

. PAW FINAL

Concentration | Total (KG) Concentration  { Total (KG)
ALKALINITY-MO* | 460 53.191 1660 194.961
ALKALINITY-P* oL LDL*
ALUMINUM 026 . 0.301 DL
AMMONIA-N 436 5.042 438 5144
ANTIMONY 80e-4 925104 9.0e-4 0.001
ARSENIC 0.001 0001 LoL* i
BARUM 0029 0034 0002 0.002
BERYLLIUM 0003 0003 LDL"
BORON 0046 0.053 0.051 0.06
CADMIUM 0.003 0003 LDL*
CALCIUM 120 13876 330 38.757
CHLORDE 233 26.942 165 19.379
COBALT LDL" o oL
cop 420 48565 200 23489
CONDUCTIVITY" 3150 6230
COPPER 022 0254 0044 0.052
CYANIDE DL, ’ Lo
FLUORDE 08 0925 07 0834
HAFDNESS" 44789 5179 84.131 98.809
IRON 096 111 0055 0.065
LEAD . 0.069 008 LoL”
MAGNESIUM 36 4163 042 0493
MERCURY 0.004 0.005 40e'5 469805
NiCKEL 059 0682 0.046 0.054-
NITRATE-N 503 5816 418 ... . |4809
PHOSPHORUS 691 7.99 0.14 0.164
POTASSIUM 38 4394 50 5872
SELENIUM 0003 0003 0002 0.002
SILICA DIOXIDE "~ | 790 191349 460 ‘| 54.025
SILICON ~ -~ “I380 43948 " T “lzzp -7 | 25838
SHLVER 0019 - o022 WL
SODIUM 250 28.908 1100 129.191
SULFATE 158 1827 1080 126,842
™S , 2340 270578 3320 389.921
THALLIUM 36e-4 416304 LDL
TOTAL CATIONS®- |28 64
TOTAL CHROMIUM | 0.026 003 LDL*
TSS 150 17.345 30 3523 -
URANIUM 0.109 0126° 0019 0022
VANADIUM 0.006 0007 0.005 0.006
ZINC 012 . 0.139 LDL*
pH 7.36 802

Volume of Flow: Infiuent = 1,153,587.0 liters ~ Final = 1,174,461.0 liters

*Alkalinities and hardness as mg CaCo34.  *Conductivity -as uS'cm - "To!al}Cations as megl. Otherwise: mga.

* SLDL: Lass than Detection Limit,

ORMATION DN S




TA50 MINERALS

OCT-2000
B | RAW : FINAL
) Concentration Total (KG) - | Concentration Total (KG)
ALKAUNITY-MO* | 4680 63.353 1760 255907
ALKALINITY-P* LDL" _ LDL
ALUMINUM 47 6473 LDL
AMMONIA-N 372 5123 312 4537
ANTIMONY 0.047 0.065 0.02 0029
ARSENIC 0001 0001 ’ LDL* v
BARIUM 0.036 005 0.002 0.003
BERYLLIUM 0.003 0.004 LDL
BORON 0.043 0059 0053 0.077
CADMIUM 0.007 0.01 0003 0.004
CALCIUM - 130 17.904 630 91,603
CHLORDE 163 22.449 252 36.641
COBALT oL LDL* Cemr
cop 440 60598 ' 290 42,166 ‘ i
CONDUCTIVITY" 5240 8820
COPPER 057 0.785 - {0037 0054
B CYANIDE LDL » LDL*

FLUORDE 063 0.868 07 1018
HARDNESS® 48109 - |e6257 - 157682 229272
IRON 21 2892 | ' 003 0.044
LEAD 0.16 022 LoL*
MAGNESIUM 38 5233 Joo09 0131
MERCURY 0.003 0.004 60e-5 872465
NICKEL - 0.14 0.193 004 0058
NITRATE-N | 502 6914 745 . 10.832
PHOSPHORLS 175 © - |241 035 0509
POTASSIUM 46 6335 60 . - _|8724-
SELENIUM 0.002 0003 . 0002 0.003
SILICA DIOXIDE 760 104.67 . 490 71247
SILICON ' 390 53712 - - 230 33442
SILVER 0.01 0014 . . 0005 . 0.007
SODIUM 760 104567 1300 " | 189,022
SULFATE 1250 172.154 1880 273355
TOS ] | 4260 5867 A 5780 840422
THALLUM . | 1664 220464 80e-5 1.1630-4
TOTAL CATIONS” | 443 82
TOTAL CHROMIUM | 0045  «~ 0.062 v ] oL
TSS 340 46.826 80 - 11632
URANIUM 0.1 ~ |oas1 . . 400-4 581604
VANADIUM Lot oL
ZINC R 0.16 022 DL
pH 7.06 . 795

e

Volume of Flow:  Influent = 1,404,635.0 liters  Final = 1,454,017.0 liters

*Alkalinities and hardness as mg CaC03/.  “Conductivity as uSem.  *Total Catlons as meg). Otherwise: mg/

FORMATION ONLY

*LDL: Less than Detection Limit.




TA50 MINERALS

NOV-2000
T Raw FINAL ~
Concentration Total (KG) Concentration Total (KG)
ALKALINITY-MO* | 520 62429 2260 247279
ALKALINITY-P* LDL* o LoL
ALUMINUM LoL LoL*
AMMONIA-N 243 2917 3n 4059
ANTIMONY 0002 0.002 0.005 0.005
ARSENIC 0.001 0.001 LDL* »
BARUM - |oo32 0.038 0.002 0002
BERYLLIUM 0.001 0.001 LDL*
BOFDON 0.041 0.049 0042 0046
CADMIUM LDL" LoL*
CALCIUM 129 " | 15487 . 588 64.336
CHLORDE 1128 15.367 205 2243
COBALT oL ] _LDL* .
coD 480 57.627 HEZE 35013
CONDUCTIVITY* [ 2200 . 7370 -
.|| COPPER 0172 . |0206 0.031 0034 )
CYANIDE LoL” LDL* ‘
FLUORIDE 061 0732 " [oa9 0536 S ;
HAFDNESS' B AR 22 R RV 7 - CHE 161685
.|IRON - 118 1417 003 0033
LEAD 008 0.096 : LDoL”
MAGNESIUM {356 o |a27a . 023 0252
MERCURY 0002 00027 80e-5 875385
NICKEL 0.04 0.048 LoL*
NITRATEN 418 - 5018 529 5.788
PHOSPHORLS 162 1945 ° R E 0.142.
POTASSIUM 46 5523 154 558
SELENIUM 0002 0002 ' 0002 0002
SILICA DIOXIDE 790 ‘ 94844 ‘ 4910 4406
SILICON 392 47.062 W 190 - 20789
. |IsiLver 0.01 0012 LoL®
- || SODIUM 238 28573 1120 ' 122545
SULFATE - 134 16.087 1050 114886,
™S . 2600 312144 , 4980 54489
THALLIUM 194 228164 90e-5 9.847e-5
|| TOTAL cCATIONS" - |28 S 762
TOTAL CHROMIUM | 0027 - 0032 0003 0003
TSS 10 . .. |13208 20 2188
. |lUBANILM 0055 "1 0.066 ~ |o003 0003
VANADIUM LoL* LDL*
7RG 0.15 0.18 LDL* L
pH 734 ’ ' 8.18

Volume of Flow: Influent = 1,111,894.0 liters  Final = 1,094,156.0 liters

RN ,\ l i fﬂﬁq dness as mg CaCO31.  *Conductivity as uS/cm  *Total Cations as megl.  Otherwise: mga-
i 555 {.I: :mﬁ,pf‘ L

M ON!,V "= *LDL: Less than Detection Limit. _ -




TA50 MINERALS

DEC-2000
—
RAW FINAL
Concentration Total (KG) Concentration Total (KG)
ALKALINITY-MO" - | 680 38.968 ’ 1880 200926
ALKALINITY-P* DL LDL*
ALUMINUM 06 0344 DL
AMMONIA-N 423 2425 335 358
ANTIMONY 0004 0002 v 0.003 0003
ARSENIC 0001 573404 LDL* ’
BARIUM 0.029 0017 0.008 0.009
BERYLLIUM 0.003 0002 0.001 0.001
BOFON 0.044 0025 0.045 0.048
CADMIUM 0028 0016 LDL"
CALCIUM 117 . |e708 430 45957
CHLORIDE 1040 59.629 322 - | 34414
COBALT oL _ oL
cop 69.0 39562 150 16.031
CONDUCTIVITY* 6150 ‘ ' 7790 ,
|| correr 1.18 0677 . 0.064 0.068
ATevANBE | LDL* ~ NTRNE
FLUORIDE 1.08 0619 . . os2 0556
HAFDNESS" 4301 2466 1084 115853
IRON : 404 2316 JJo 033 - 0353
LEAD ' 0.1 0057 . DL
MAGNESIUM " }ass “tie2t b 7 Tozs ' 0267
MERCURY 0007 0.004 7604 8.1230-4
NICKEL " lozs 0.143 LoL*
NITRATE-N 497 © }28B5 456 - | 4874
PHOSPHORUS = - |579 1332 : 003 0.032
POTASSIUM - a7 2121 ‘ . |44 4703
SELENIUM 0.002 0.001 LDL"
-3iLICA DIOXIDE 780 Jaar2 ’ BO 37.406
SILICON 308 - |17es9. , 169 18062
SILVER -7 looo3 0002 . LDL
SODIUM 938 53781 1190 127.182
SULFATE 192 11.008 11030 110082
DS, 3540 202969 . 10 1.069
THALLIUM | 20e4 1.147¢-4 3064 3206¢-4
s TOTAL CATIONS™ | 536 ‘ ‘ 733
" || TOTAL cHROMIUM | 0.123 0071 0009 001
TSS 170 9747 . oL
URANIUM . o3t . loors 5 - ... ... . .|ooz7 0.029
VANADIUM LDL" oL P
ZINC 025 0.143 LDL*
pH ' 742 : : . 798

Volume of Flow:  Influent = 762,833.0 liters . Final = 1,068,756.0 liters

I3

o LWy i‘: .s(’“:‘ L}H‘W AT, apd harchess as mg CaC0O3A.  *Conductivity as uS/cm.  *Total Cations as meg/. Othe@e: my .

VT * *LDL: Less then Detection Limi.
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LEGEND

Fbr VOC/SVOC Results Tables

Sample Number Format

Sample Site

Pmmyy.dd TA-50 Plant Raw Feed
50Smmyy.dd TA-50 Vacuum Filter Sludge
DP257mmyy.dd TA21-257 Raw Feed

AUNTE MFORMATION ONLY




RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

VOC resuits by sample for TAS0 Plant Feed
01-JAN-2000 - 31-DEC-2000

Sarple Sampe | Species Concertration | Uncenainty
Dﬂ"__ Number (mg/l) (mg)
04-JAN-2000 | PO10004 1,1,1-TRCHLOROETHANE 0.008 0.005
04~JAN-2000 | PO10004 ACETONE 017 o
04-JAN-2000 PO100.04 CHLOROFORM 0.005 0.005
04-JAN-2000 F010004 METHYLENE CRLORIDE 0.005 0.005
TIJAN-2000 | POT00.17 11.1- TRCHLOROETHANE 0.006 0005
11-JAN-2000 PO100.11 2-BUTANONE 0.08 0.02
11-JAN-2000 PO100.11 ACETONE o0.12 0.
11-JAN-2000 PO100.11 CHLOROFORM 0.005 0.005
11-JAN-2000° | PO100.11 METHYLENE CHLORIDE 0.005 0.005
18~JAN-2000 | PD10018 1.1,1-TRICHLORDETHANE 0.0 1504
18-JAN-2000 F0100.18 CHLOROFORM 0.001 1404
18-JAN-2000 | P0100.18 METHYLENE CHLOFIDE 0.003 3104
25.JAN-2000 | PO10025 1,1,1-TRICHLOROETHANE 0.005 5004
25-JA N-Z(In‘ PO10025 2-BUTANONE 0.013° 0.001
25-JAN-2000 | PO10025 CHLOROFORM 0.001 1204
31-JAN-2000 | PO10031 1,1,1-TRCHLORDETHANE 0.0 2204
31-JAN-2000 | PO10031 2-BUTANONE 0.01 0.001
31-JAN-2000 PO10031 CHLOROFORM 0.001 12¢-4
e || 31AN2000 | PO10031 METHYLENE CHLORIDE 0.004 4104
08-FEB-2000 | P0200.08 1,1,1-TRCHLOROETHANE 0.001 1.30-4 -
08-FEB-2000 | P0200.08 ACETONE 021 0.021
-l 08-FEB-2000 | PO20008 CHLOROFORM . 0.30-4 9.30-5
18FEB-2000 | PO200.18 1,1,1-TRICHLORDETHANE 0.003 3le4
16-FEB-2000 - | P0200.16 1,1-DICHLOROETHANE 4404 - 4.40-5
16FEB2000 | PO200.16 CHLOROFORM 0.001 1404 -
22FEB2000 | PO20022 1,1-DICHLOROETHANE 6.90-4 6.90-5
{|22-FeB2000 | PO20022 2-BUTANONE 0.007" 7204
22.FEB2000 | PO20022 CHLOROFORM 9.08-4 9.08-5
22FEB2000 | PO20022 NAPHTHALENE 9.70-4 9.7e-5
29-FEB2000 . | FO20020 1,1,)-TRCHLOROETHANE 0.001 1204
20FEB-2000 | P020029 CHLOROFORM 5.30-4 5.36-5
07-MAR2000 | PO30007 1,1,1-TRCHLOROETHANE "] 0.002- 1.80-4
07-MAR2000 | PGO00.07 CHLOROFORM 0.002 2404
14-MAR-2000 PO300.14 1,1-DICHLOROETHANE 0.001 1.1e-4
14-MAR-2000. | PO300.14 ] 2-BUTANONE 0007 . 7.&4
20-MAR2000 | P030020 1,1,1-TRCHLOROETHANE 7504 75085
20-MAR2000 | P030020 2.BUTANONE 0.000 9404
20-MAR-2000 | POG0020. CHLOROFORM v 3564 ase-5
28-MAR2000. | POG0028 1,,1-TRCHLOROETHANE 0.004 3704
28-MAR2000 | PO30028 CHLORDFORM 7.30-4 7.36-5
28-MAR2000 | PO30028 METHYLENE CHLORIDE . ~ 0.005° 4704
03-A PR-2000 PO40003 11 .I-THWHAPE 0.002 1.90-4
03-APR-2000 PO400.03 METHYLENE CHLOAIDE 0.005 - 5.00-4
1 1-AFR2(X_I) PO400.11 1,1,1-TRCHLORODETHANE 0.003 2704
11-APR2000 PO400.11 CHLOROFORM 8.00-4 8.08-5
11-APR2000 PO400.11 NAPHTHA LENE 5.80-4 5.86-5
L17-APR2000 | PO400.17 124-TRAMETHYLBENZENE 0.002 15¢-4
. : 17-APR2000 | PO400.17 2-BUTANONE 0.008 7.90-4
&\ EOR , | Po40017 ACETONE 14 014
’ 03 CHLOROFORM 5604 5605 i
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

VOC resuits by sample for TA50 Plant Feed
01-JAN-2000 - 31-DEC-2000,

[ Sampe . | Sample Species _ Concentration | Uncertainty
Date - Number (mgh) (mg/
17-APR2000 | PO400.17 METHYLENE CHLORIDE 0.002 1.80-4
17-APR2000 | P0400.17 NAPHTHALENE 0.003 2904
17-APR2000 | PO400.17 TOLUENE . 0.001 1164
25-APR2000 | PO40025 1,1,1-TRCHLOROETHANE 0.001 1204
25-APR2000 | PD40025 12,4-TRAMETHYLBENZENE 029 0020
25-APR2000 | P040025 - |135-TRMETHYLBENZENE 9304 9.30-5
25-APR2000 | P040025 2-BUTANONE - 0.007 6.50-4
25-APR2000 | P040025 ACETONE. 14 on
25-APR2000 | PO40025 CHLOROFORM 4704 4705
25-AFPR2000 | PO40025 CHLOROMETHANE 6.4e4 8465
25-APR2000 | PO40025 METHYLENE CHLORIDE 0.004 4304
01-MAY-2000 | POS00.01 1,2,4- TAMETHYLBENZENE 7.80-4 7.80-5
C1-MAY-2000 | POS00.01 NAPHTHALENE _ 0.002 1604
23.MAY-2000 | FO50023 12,4 TRAMETHYLBENZENE 7.80-4 7.8e-5
23-MAY-2000. | POS0023 ACETONE 0019 - - |oohe~
23.MAY-2000 | POS0023 CHLOROFORM ‘ 2604 2605
23-MAY-2000 | P050023 NAPHTHALENE o i 0.001 1104
30-MAY-2000 | P0S00.30 CHLOROFORM 3.0e-4 - Ja0es -
08-JUN-2000 | PDB00.OS - 1,2,4- TRAMETHYLBENZENE 0.002 1504 = - )
06-JUN-2000 | POB00.0S METHYLENE CHLOFRIDE 0002 - |22e4 .
12-JUN-2000 | PoBoo.12 CHLORDFORM 6.90-4 89e-5
12-JUN-2000 | POB0C.12 METHYLENE CHLORDE ) 0.002. 1.60-4
12-JUN-2000 | PoB00.12 NAPHTHALENE 5264 5205
Fomr 20-JUN-2000 | POB0020 124-TAMETHYLBENZENE ] 0.003 3.304
20-JUN-2000 | POB0020 1,2-DICHLOROETHANE 650-4 6.56-5
20-JUN-2000 | POB0020 BFOMODICHLOFOMETHANE - 0.002 2404
20~JUN-2000 - ~| P0B0020 - | sroMOFORM 0.001 1404
20-JUN-2000 | PDB0020 CHLOFDFORM 0.003 3.00-4
20-JUN-2000 | POB0020 DIBROMOCHLOROMETHANE -~ Jo.oo2 2104
20-JUN-2000 | POB0020 METHYLENE CHLORDE 0,002 2204
20-JUN-2000 | POB0020 NAPHTHALENE 9.6e-4 | o6es
20-JUN-2000 | POB0020 TOLUENE 7804 -~ |78es
20-JUN-2000 | POB0020 TRCHLOROTRFLUORDETHANE i 0.002 1504 T
28-JUN-2000 | POB0028 124 TAMETHYLBENZENE - 0.001 1.08-4
2B~JUN-2000 | POB0028 CHLOROFORM 0002 1.70-4
28-JUN-2000, | POBOD28 DIBROMOMETHANE 6204 8205
2B~JUN-2000 | P0B0028 METHYLENE CHLORIDE 0.003 2604
28-JUN-2000 | P0OB0C28 TOLUENE 0.002 1504
08-JUL-2000 | PO700.08 CHLOROFORM 8764 8705
08-JUL-2000 | PO70008 METHYLENE CHLOA DE 0.008 o104
08-JUL-2000 | PO70008 NAPHTHALENE - 8984 " ]8ges
10~JUL-2000 | PO700.10 CHLOROFORM | 8.0e4 8.08-5 - i
10~JUL-2000 | PO700.10 METHYLENE CHLOA DE - 0.008 7.80-4
10-JUL-2000 | PO700.10 TOLUENE 8704 6785
18-JUL-2000 | PO700.18 CHLOROFORM i 3504 35e-5
18-JUL-2000 | PO700.18 METHYLENE CHLOR DE T 0022 0.002
18-JUL-2000 [ PO700.18 NAPHTHALENE , 0.001 1.404
R 18-JUL-2000 | PO700.18 TOLUENE 0.001 1104
26~JUL-2000 | FO70028 ACETONE acz - - jooot
26-JUL-2000 | PO70028 CHLOROFORM | 152e4 - 5265
\’fg-:{-\ Issued 16 Jul 2001 1:3030 pm. Page 2 of 4.
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RADIOACTIVE LIQUID WASTE

TREATMENT FACILITY

VOC results by sample for TAS0 Plant Feed
" 01-JAN-2000 - 31-DEC-2000

Sample

Concentration

Species - Uncertainty
Date Number : (mo/M (mg/)
01-AUG-2000 | PoBOOO1 ACETONE 0014 0.001
01-AUG-2000. | PDBO0O1 CHLOFOFORM 4504 4505
01-AUG-2000 | POBOO.O1 METHYLENE CHLORIDE 0.002 1.60-4
01-AUG-2000 | POB00.O1 NAPHTHA LENE 5.90-4 5.90-5
01-AUG-2000 | POBOOO1 UNKNOWN1 oom 0.003
08-AUG-2000 | POB000B CHLOROFORM 7604 7605
14-AUG-2000. | PDB00.14 CHLOROFORM 5.60-4 5.6e-5
14-AUG-2000 | POB00.14 NAPHTHA LENE 5204 52e-5
22-AUG-2000 | Posoo22 CHLOROFORM 7204 7205
22-AUG-2000 | POB0022 METHYLENE CHLORDE 0.007 7404
22-AUG-2000 | POB0022 TOLUENE 9.084 9.08-5
29-AUG-2000 | P0B0029 2-BUTANONE ~ 0011 0.001
29-AUG-2000 | PoBo029 CHLORDOFORM 8104 8.1e5
20-AUG-2000 | POB0029 METHYLENE CHLORIDE 0.008 8.08-4
05-SEP-2000 | POS00.0S CHLOADFORM 3le4 ales5
05-SEP-2000 = | POSOCOS5 | METHYLENE CHLORIDE 0.002 2504
05-SEP-2000 | POBOOOS UNKNOWN1 0.005 523-4
11-8EP-2000 | POROO.11 CHLOROFORM d40-4 4405
19-SEP-2000 POB00.19 CHLOROFORM 0.001 1.1e4
19-SEP-2000 | POBO0O.19 UNKNOWN1 0.01 0.001
02-0CT-2000 | P100002 ACETONITRLE oon 0001
02-0CT-2000 | P100002 METHYLENE CHLORIDE 0002 .. .j22e4
02-0CT-2000 | P1o0o0R UNKNOWN1 0.047 0.005
10-0CT-2000 | P1000.10 METHYLENE CHLORIDE 0.003 260-4
10-OCT-2000 - | P1000.10 NAPHTHA LENE 8.80-4 8865
10-0CT-2000 | P1000.10 TOLUENE 6.10-4 8185 .
16-0CT-2000 | P1000C.16 2.BUTANONE e 0.008 5204
16-0CT-2000 | P100018 METHYLENE CHLORIDE 0006 6.08-4
23-0CT-2000 | P100023 ACETONE 0013 0.001
23-0CT-2000 | P100023 METHYLENE CHLORIDE 0002 2004
01-NOV-2000 | P1100M ACETONE 086 0.006
01-NOV-2000 | P1100.01 ACETONITALE 0.005 - 540-4
01-NOV-2000 | P110001 CHLOROMETHANE 7304 7305
01-NOV-2000 | P1100.01 METHYLENE CHLORDE , 0.008 6.1e-4
01-NOV-2000 | P110001 OX(YGENA TED HYDROCARBON1 0.006 6.08-4
08-NOV-2000 | P1100.08 1,2-DICHLORDETHANE 8404 8485
08-NOV-2000 | P110008 2-BUTANONE oon 0.001
06-NOV-2000 ' | B1100.08 ACETONE 13 013
METHYLENE CHLORIDE 0.002 2104
QXYGENA TED HYDROCARBON1 -} o008 9.1e-4
1,2-DICHLOROETHANE 7504 7505
METHYLENE CHLORIDE 0.008 7504
ACETONE 0.058 0.008
2-BUTANONE 0.000 8.76-4
BROMODICHLOROMETHANE 0.002 2304
BROMOFORM 0.002 1504
CHLOROFORM 0.002 1.90-4
DIEROMOCHLOROMETHANE -~ ~ | - |o002- 2404
METHYLENE CHLORDE 0.002 1.804
124-TAMETHYLBENZENE 0.001 1164
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RADIOACTIVE LIQUID WASTE
. TREATMENT FACILITY »

VOC resuits by sampie for TAS0 Plant Siudge
) 01-JAN-2000 - 31-DEC-2000

Sarple Sanple Species . Concentration Uncertainty

Date Number (mg) (mgh)
04-JAN-2000 | 5050100.04 METHYLENE CHLORIDE o ’ 0024 0002
04-JAN-2000 | 505010004 | TOLUENE 0.004 3504
04-JAN-2000 | 5050100.04 TRICHLOROFLUOROMETHANE i 001 95¢-4
08-FEB-2000 | 508020008 - 124-TRMETHYLBENZENE 8.le4 8.1es5
08-FEB-2000 | 5050200.08 METHYLENE CHLORIDE 0003 28e4
08-FEB-2000 | 5050200.08 NAPHTHALENE 0001 1304 - &

- 08-FEB-2000 - | 5050200.08 STYFENE. _ . 0002 15¢4
08-FEB-2000 | 5050200.08 TOLUENE 0002 15e-4
06-MAR-2000 | 5050300.08 METHYLENE CHLORIDE » _ 0042 0.004
06-MAR-2000 | 5050300.08 TOLUENE ‘ B ~ ooos. 3864 .
~ 04-APR2000 | 505040004 METHYLENE CH.ORIDE 0032 0003
04-APR2000 | 50S0400.04 TOLUENE . 0.003 3404
14-JUN-2000 | 5050800.14 METHYLENE CHLORIDE 0035 0.004
05-OCT-2000 | 505100005 2-BUTANONE - . f - -l o033 0.003
05-0CT-2000 | 5051000.05 METHYLENE CHLORIDE 0027 0003
21-DEC-2000 | 505120021 METHYLENE CHLORIDE 0008 7864

. Issued 16 Jul 2001 13034 pm. Page 1 of 1.
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

VOC results by sample for TAS0 Plant Feed
01-JAN-2000 - 31-DEC-2000

Sanple Sarrple Species Concentration | Uncertainty

Date 1 Nurber S . _ ‘ : (moh) )
04-DEC-2000 | P1200.04 2.BUTANONE - 0.006 5604
04-DEC-2000 | P1200.04 4 METHYL-2-PENTANONE o 0.005 45e-4
04-DEC2000 | P1200.04 BROMODICHLOROMETHANE 9764 - |97es
04-DEC-2000 | P1200.04 BROMOFORM 0005 4904 -
04-DEC-2000 { P1200.04-. -~ | CHLOROFORM ' ‘ 0.001 ~ [13e4
04-DEC-2000 |[P120004 | DIBROMOCHLOROMETHANE - - . foo02 2104
12DEC-2000 | P1200.12 2-BUTANONE 0007 71e4
120EC-2000 | P1200.12 CHLOROFORM _ 0.001 1264

Issued 16 Jul 2001 130233 p.m: Page 4 of 4.
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

SVOC resuits by sampie for TA50 Plant Feed
01-JAN-2000 - 31-DEC-2000

Sarple | Sample Species Concentration | Uncertairty

Date Number (mgM) 1 men
04-JAN-2000 | PO100.04 24-DIMETHYLPHENOL 0011’ 0.01
04-JAN-2000 | PO100.04 BIS(2-ETHYLHEXYL)PHTHALATE < |oo1 0.0t
04-JAN-2000 | PO100.04 PYRIDINE < |oot 001
11-JAN-2000 | PO100.11 BIS{2-ETHYLHEXYL)PHTHALATE < |oo1 001
18~JAN-2000 | PD100.18 2,4-DIMETHYLPHENOL 0.007 6.904
18~JAN-2000 | P0100.18 2,8-DINTROTOLUENE 9504 956-5
18-~JAN-2000 | PO100.18 2-CHLORDPHENOL 0.02 2004
18-JAN-2000 | P0100.18 B1S5(2-ETHYLHEXYL)PHTHALATE - . 0.007 7204
25~JAN-2000 | PO10025 BENZOIC ACID _ _ 0.008 8.50-4
25JAN-2000 | P0O10028 DI-N-BUTYL PHTHALATE 0.002 2004
25-JAN-2000 | PO10025 DIETHYL PHTHALATE 0.001 1.304
25-JAN-2000 | P010025 PHENOL. 0.007 6904
31-JAN-2000 | PO1003t 2,4,6- TRCHLOROPHENOL 0.004 3704
31JAN-2000 | PO10031 2-CHLOROPHENOL, .- __ 0.003 3204
31-JAN-2000 | PO10031 BIS(2-ETHYLHEXYL)PHTHALATE 0.008 7504
31-JAN-2000 | PO10031 PHENOL h _ - 0.006 5804
08-FEB-2000 | P0200.08 24-DIMETHYLPHENOL . _ 0.007 7.30-4
08-FEB-2000 ~ | P020008 BIS(2-ETHYLHEXYL)PHTHALATE - 0005 ~ - _|5084
16-FEB-2000 | P0200.168 24,6 TRICHLOROPHENOL ' 0.002 11604
16.FEB2000 | PO200.18 BIS(2-ETHYLHEXYL)PHTHALA TE 0.005 5.30-4
22FEB2000 | PO20022 24-DIMETHYLPHENOL 0013 0.001
22FEB-2000 | PO20022 BENZOIC ACID 0.008 5504
22.FEB-2000 . | Fo20022 PHENCL 0.002 2104
20-FEB2000 | F020029 B15(2-ETHYLHEXYL)PHTHALA TE 0.008 7.60-4
07-MAR2000 | POS00.07 BIS(2-ETHYLHEXYL)PHTHALATE - 0.003 2004 s
07-MAR2000 | POG00.07 PHENOL 0.002 }20e4 -
14-MAR-2000 | PO300.14 24-DIMETHYLPHENOL , oot 0.002
14-MAR2000 | PO300.14 BENZOIC ACID R _ 0.005 4804
14-MAR2000 | P0300.14 BIS(2-ETHYLHEXYL)PHTHALATE 0.008 5.80-4
14-MAR2000 § PO300.14 BUTYLBENZYLPHTHALATE 0.002 1.864
20-MAR22000 | PO30020 BENZOIC ACID o ~ - 0.008 8.004
20-MAR2000 |P030020 - | BIS(2-ETHYLHEXYL)PHTHALATE 0.007 6.60-4
20-MAR-2000- | PD30020 BUTYLBENZYLPHTHALATE . 0.00t 1.3e-4
20-MAR2000 | POG0020 PYRDINE 0.002 2404
28-MAR-2000 | P0O30028 B15(2-ETHYLHEXYL)PHTHALATE 0.029 0.003
03-APR2000 | PO400.03 B1S(2-ETHYLHEXYL)PHTHALATE 0012 0.001
11-APR2000 | PO400.11 BIS(2-ETHYLHEXYL)PHTHALATE 0.007 7.30-4
11-APR2000 | PO400.11 PHENOL 0.008 5104
17-APR2000 | P0400.17 BIS2-ETHYLHEXYL)PHTHALATE 0.002 J2304
25.APR2000 | PO40025 BENZOIC ACID 0.035 0.004
25-APR2000 | PO40025 BUTYLGLYCOLATE! o 48 048
25-APR2000 | PO40025 PHENCL 0.005 5.10-4 - _
01-MAY-2000 | POS00D1 -] BIS{2-ETHYLHEXYL)PHTHALATE 0,004 4204 -
23 MAY-2000 | P050023 DI-N-OCTYL PHTHALATE 0.001 1204
30-MAY-2000 | POS00.30 4-NITROPHENOL i 0.003 -~ Jate4
30-MAY-2000 | PO500.30 81 S5(2-ETHYLHEXYL)PHTHALATE 0.003 3204 .
12-JUN-2000 | POB00.12 2.4,6- TRCHLORDPHENOL 0.005 4704
12-JUN-2000 | POB00.12 2-NTROPHENOL 0.004 " 13004
12-JUN-2000 | POB00.12 PYRAIDINE ) i 0009 8804
20-~JUN-2000 | POB0020 BENZOIC ACID 001 - . - |oses
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RADIOACTIVE LIQUID WASTE

TREATMENT FACILITY
SVOC results by sample for TA50 Plant Feed

01-JAN-2000 - 31-DEC-2000

Sample [~ Sanph Species Concentration | Uncertainty
Dato Nurmber (mgn) (mgh)
20-JUN-2000 | POB0020 B S(2 ETHYLHEXYL)PHTHALATE 0.003 2904
20-JUN-2000 | P060020 PYRIDINE 0.003 2904
28-JUN-2000 | P060028 2-NITROPHENOL 0.002 1864
28-JUN-2000 | P060028 NAPHTHALENE 0.001 1204
28-JUN-2000 | P060028 PHENOL 0.002 2264
06-JUL-2000 | P0700.08 2,4,6-TRICHLOROPHENOL “Too02 2404
06-JUL-2000 | PO700.08 24-DICHLOROPHENOL. ‘ 0.004 4164
06-JUL-2000 | PO700.08 B S(2-ETHYLHEXYL)PHTHALATE 0.008 6.364
06-JUL-2000 | P0700.08 PYRIDINE 0.002 2164
10-JUL-2000 | PO700.10 BENZOIC ACID 002 0.002
10-JUL-2000 | PO700.10 BENZYL ALCOHOL 0.008 5604
10-JUL-2000 | P0O700.10 B S(2-ETHYLHEXYL)PHTHALATE 0.017 0.002
10-JUL-2000 | PO700.10 NAPHTHALENE 0.001 1404
10-JUL-2000 | PO700.10 PHENOL 0.01 9504
18-JUL-2000 | PO700.18 B 5(2-ETHYLHEXYL)PHTHALATE 0.009 8.604
L 18-JUL-2000 | PO700.18 BUTYLBENZYLPHTHALATE 9304 9305 Ik
18-JUL-2000 | PO700.18 | o-n-BUT PHTHALATE 0.004 4304 1
26-JUL-2000 | PO70026 B S(2-ETHYLHEXYL)PHTHALATE 0.005 4704 I
01-AUG-2000 | P0B0OD1 B 5(2-ETHYLHEXYL)PHTHALATE 0.002 1.704
08-AUG-2000 | P0B00.08 B S(2-ETHYLHEXYU)PHTHALATE 0.004 4204
14-AUG-2000 | POB0D.14 B 5(2-ETHYLHEXYL)PHTHALATE 0.002 2204
22-AUG-2000 | P0B00.22 B S(2-ETHYLHEXYL)PHTHALATE 0.005 5.164
20.AUG-2000 | P0B002Z - NAPHTHALENE 0.002 2404
29-AUG-2000 | P0B0029 2-NITROPHENOL 0.008 6.004
29-AUG-2000 | PoB00.29 4-NITROPHENOL 0.007 7.064
29-AUG-2000 | P0B0029 B S(2-ETHYLHEXYL)PHTHALATE 0.004 3804
29-AUG-2000 [ P0B0029 PYRIDINE o 0.009 8904
11-SEP-2000 | P0900.11 BIS(2- ETHYLHEXYL)PHTHALATE 0.003 3004
RN 19-SEP-2000 | P0900.19 B S(2-ETHYLHEXYL)PHTHALATE 0.008 8.104
o 25-SEP-2000 | P0S0025 B S(2-ETHYLHEXYL)PHTHALATE 0.008 5904
. |i2s-ser2000 |Po90025 PYRIDINE o 0.009 8.604
02-0CT-2000 | P100002 B S(2-ETHYLHEXYL)PHTHALATE 0.008 8304 -
10-0CT-2000 | P1000.10 2-NITROPHENOL 0.002 1804
10-0CT-2000 | P1000.10 4-NITROPHENOL 0.002 2204
10-OCT-2000 | P1000.10 BIS(2-ETHYLHEXYL)PHTHALATE 0.003 3304
01-NOV-2000 | P1100.01 BIS(2-ETHYLHEXYL)PHTHALATE 0.008 7564
[13-NOv-2000 | P110013 B S(2-ETHYLHEXYL)PHTHALATE 0.005 4904
13-NOV-2000 | P1100.13 PYRIDINE 0.008 B.104
20-NOV-2000 | P110020 8 5(2- ETHYLHEXYL)PHTHALATE 0.004 4104
30-NOV-2000 | P1100.30 EENZOICACID 0,038 0.004
30-NOV-2000 | P110030 BENZYL ALCOHOL 0.002 2104
30-NOV-2000 | P1100.30 PYRIDINE 0009 9304 i
04-DEC-2000 | P120004 2-CHLOROPHENCL 0.002 2204
04-DEC-2000 | P120004 B 5(2-ETHYLHEXYL)PHTHALATE 0.003 2804
18-DEC-2000 | P1200.18 BENZOIC ACID 0.028 0.003
. 18-DEC-2000 | P1200.18 B1S(2-ETHYLHEXYL)PHTHALATE 0.005 5004
£ 18-DEC-2000 | P1200.18 PYRIDINE 0.009- 9.104

VECHMATIONOMLY:
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

SVOC results by sample for TA50 Plant Sludge

01-JAN-2000 - 31-DEC-2000

Sarrple Sanple Species Concentration | Uncertainty

Dete ) Nurrber (mgf) (mg/)
04-JAN-2000 | 505010004 DI-N-OCTYL PHTHALATE 058 0058 -
06-MAR-2000 | 505030006 Di-N-OCTYL PHTHALATE 13 0.13
04-APR2000 | 50S0400.04 Di-N-OCTYL PHTHALATE 12 012
14-JUN-2000 | 5050600.14 DI-N-OCTYL PHTHALATE 10 0.1
05-OCT-2000 | 50S1000.05 Di-N-OCTYL PHTHALATE 068 0068
21-DEC-2000 | 505120021 PHENOL 088 0088

NEDRMATION ONLY
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

VOC resuits by species for TA50 Plant Feed

01:JAN-2000 through 31-DEC-2000

Sample " Sarple Species Concentration | Uncertainty

Dete Number (mgh) (mgh)
04-JAN-2000 | PO100.04 1,1,1-TRICHLOROETHANE 0.006 0.005
11-JAN-2000 | PO100.11 1,1,1-TRCHLOROETHANE < |0.005 0.005
18-JAN-2000 | F0100.18 1,1,1-TRICHLOROETHANE 0.002 1504
25-JAN-2000 | PO10025 . 1,1,1-TRCHLORDETHANE 0.005 '5.00-4
31-JAN-2000 | PO10031 1,1,1-TRCHLORDETHANE 0.002 2204
08-FEB-2000 | PO200.08 1,1,1-TRICHLOROETHANE 0001 1.30-4
16-FEB-2000 | P0200.16 1,1,1-TRICHLOROETHANE 0.003 3104
29FEB-2000 | Po20020 1,1,1-TRCHLOROETHANE 0.001 1204
07-MAR-2000 ' | PO300.07 1,1,1-TRCHEORDETHANE 0.002 1.80-4
20-MAR2000 | PO30020 1,1,1- TRCHLOROETHANE 7504 7505
28-MAR2000 | P030028 1,1,1-TRCHLOROETHANE 0.004 3704
C3-APR2000 | P0O40003 1,1,1-TRCHLORDETHANE 0.002 - 1.90-4
11-APR2000 | P0400.11 1,1,1-TRCHLORDETHANE 0.003 2704
25-APR2000 | Po40025 1,1,1-TRICHLOROETHANE 0.001 1204
16-FEB-2000 | P0200.16 1,1-DICHLOROETHANE 4404 4405
22-FEB-2000 | P020022 1,1-DICHLOROETHANE 6904 6.9e-5
14-MAR2000 | PO300.14 1,1-DICHLOROETHANE 0.001 1164
17-APR2000 [ P0400.17- 124-TAMETHYLBENZENE 0.002 1504
25.APR2000 | P040025 12,4 TRAMETHYLBENZENE - 029 0.029
01-MAY-2000 | PO500.01 124 TRAMETHYLBENZENE 7.80-4 7.8e-5
23MAY-2000 | P050023 12,4 TRMETHYLEENZENE: 7.80-4 7885
08-JUN-2000 | Pos00.08 1124 TRMETHYLBENZENE 0002 1504
20-JUN-2000 | POB0020 12,4 TRAMETHYLBENZENE 0003 3304
28-JUN-2000 | POB002S 124-TRAMETHYL.BENZENE 0.001 1.00-4
04-DEC2000 | P1200.04 124 TRMETHYLBENZENE 0.001 1.104
20-JUN-2000 | POB0020 1,2-DICHLOROETHANE 6504 658:5:
06-NOV-2000 | P1100.08 12-DICHLOROETHANE 8404 . 8.4e-5
13-NOV-2000 | P1100.13 1,2-DICHLOROETHANE 7504 7505
25-APR2000 ~ [ P040025 - | 135-TRMETHYLBENZENE 9.30-4 8.38-5
11-JAN-2000 | PD100.11 2-BUTANONE < Joe 0.2
25-JAN-2000 | Po10028 2-BUTANONE 0.013 0.001
31JAN-2000 | P010031 2-BUTANONE 001 0.001
2 FEB2000 | PO20022 2-BUTANONE @.007 7204
14-MAR2000 | PO300.14 2-BUTANONE 0.007 7.30-4
20-MAR-2000 | PO30020 2.BUTANONE Jo.000 gde4 - -
17-APR2000 | PO400.17 2.BUTANONE 0.008 7904
25.-APR2000 | PO40025 2.BUTANONE 0.007 856-4. -
29-AUG-2000 | P0B0029 2-BUTANONE 0o 0.001
16-0CT-2000 | P1000.18 2.BUTANONE 07005 5204
06-NOV-2000 | P110008. 2-BUTANONE oon 0.001
30-NOV-2000 | P1100.30 2-BUTANONE 0.009 8.70-4
04-DEC2000 | P1200.04 2.BUTANONE 0.006 5604
12-DEC-2000 | P1200.12 2-BUTANONE 0.007 7104
04-DEC2000 | P1200.04  4-METHYL-2-PENTANONE 0.005 4504
04-JAN-2000 | PO100.0¢ ACETONE 017 0.02
11-JAN-2000 | PO100.11 ACETONE 0.12 002
08FEB-2000 | PO200.08 ACETONE 021 0.021
17-APR2000 | POA00.17 ACETONE 14 0.14
25-APR2000 | P040025 ACETONE 11 0.1
23-MAY-2000 | P0S0023 ACETONE 0019 0.002

pm. Pags 1 of 4.
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

VOC results by species for TA50 Plant Feed
01-JAN-2000 through 31-DEC-2000

Sarmpie ~ Sample Species T Concentration | Uncertainty
Date Number (mg/h) (mo/)
26-JUL-2000 | PO70026 ACETONE 0012 0,001
01-AUG-2000 | P0800.01 ACETONE 0014 0001
23-0CT-2000 | P100023 ACETONE 0013 0.001
01-NOV-2000 | P110001 ACETONE 086 0.086
08-NOV-2000 | P1100.06 ACETONE 13 013
20-NOV-2000 | P110020 ACETONE 0.058 0.006
02-OCT-2000 | P1000QR2 ACETONITALE 0011 0.001
01-NOV-2000 | P110001 ACETOMITRALE 0.005 5404
20-JUN-2000 | POB0020 BROMODICHLOROMETHANE 0.002 2404
30-NOV-2000 | P1100:30 BROMODICHLOROMETHANE 0.002 2304
04-DEC-2000 | P1200.04 BROMODY CHLOROMETHANE 9.70-4 9.70-5
20-JUN-2000 | POB0020 BROMOFORM 0.00t 1404
30-NOV-2000 | P1100.30 BROMOFORM 0.002 15e-4
04-DEC-2000 | P1200.04 BROMOFORM - ' - 0.005 4904
04-JAN-2000 | PO100.04 CHLOROFORM ' < o005 0.005
. 11JAN-2000 | PO100.11 CHLOROFORM < {0008 0,006
18-JAN-2000 | PO100.18 CHLORDFORM oot 1404 »
25.JAN-2000 | POT0025 CHLOROFORM 0.001 1204 :
31-JAN-2000 | PO10031 CHLOROFORM 0.001 1204 ‘
08-FEB-2000 | P0200.08 CHOROFORM 9,304 8.30-5
16FEB-2000 |P020016 - | CHLOROFORM o 0.001 1404
22FEB-2000 | P020022 CHLOROFORM 9.004 8.0e-5
29FEB-2000 | P020029 CHLORDFORM 5.30-4 5305
07-MAR2000 [ PO300.07 CHLOROFORM 0.00 2404
20MAR2000 | PO30020 CHLOFOFORM 3504 3565
28-MAR-2000 | PO30028 CHLOROFORM 7.304 7.30-5
11-APR2000 | P0400.11 CHLOFOFORM |8.0e4 8.08-5
17-APR2000 | PO400.17 CHLOROFORM , 5.60-4 5665
25-APR2000 [ FO40025 CHLOROFORM 4764 4785
23MAY-2000 | P0S0023 CHLOROFORM 2604 - 2605
30-MAY-2000 | PO500.30 CHLORDFORM » 3004 3005
123UN-2000 | PDB00.12 CHLOROFORM o 6.9e4 69e-5
20-JUN-2000 | POB0020 | CHLOROFORM 0003 3004
28JUN-2000 | P0B0028 CHLOFOFORM 0.002 1.70-4
08-JUL-2000 | PO70006 CHLOFOFORM » _ 6704 6785 ’
10JU-2000 |[Po70010 | CHLOROFORM . 8.004 8.08-5
18JUL-2000 | PO700.18 CHLOROFORM 3504 3505
26-JUL-2000 | PO70026 CHLOROFORM | 5204 5205
01-AUG-2000 | P0B00.OY CHLOFOFORM 4504 450-5
08-AUG-2000 | P0B00.08 CHLOROFORM 7604 7605
14-AUG-2000 . | PDB00.14 CHLOROFORM ' 5.60-4 56e-5
22-AUG-2000 | PDB0022 CHLOROFORM 7264 7265
29-AUG-2000 [ P0B0029 CHLOFOFORM 8104 8.18-5
05-SEP-2000 | POS000S CHLORDFORM 3104 3185
11-58P-2000 | P0S00.11 CHLOROFORM 4404 4405
19-SEP-2000 | P0OS00.19 CHLORDFORM 0,001 1.10-4
30-NOV-2000 | P1100.30 CHLOROFORM 0.002 1.90-4
04-DEC-2000 | P120004 CHLORDFORM 0.001 1304
12.DEC2000 | P120092 CHLOROFORM - 0.001 1204
25-APR2000 | PO40025 CHLOROMETHANE 8404 6405

“Cimg:. - 1saued 16 Jul 2001 12832 pm Page 2 of 4.
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

VOC results by species for TAS0 Plant Feed
01-JAN-2000 through 31-DEC-2000

Sarple Sarrple Species ) . Concentration | Uncertainty
Dats- Nurrber (mgM (mgM

01-NOV-2000 | P110001 CHLOROMETHANE 7.304 7.3e-5
20-JUN-2000 | POB0020 DIBROMOCHLOROMETHANE 0.002 2104
30-NOV-2000 | P1100:30 DIBROMOCHLOROMETHANE 0.002 2404
04-DEC-2000 | P1200.04 DIBROMOCHLOROMETHANE 0.002 2104
28-JUN-2000 | POBOO2S DIBROMOMETHANE 6204 6265
04-JAN-2000 | PO100.04 METHYLENE CHLORIDE < |o.ogs 0.005
11-JAN-2000 | PO100.11 METHYLENE CHLORIDE < |o.005 0.005
18-JAN-2000 | PO100.18 METHYLENE CHLORIDE 0003 3104
31JAN-2000 | PO10031 . | METHYLENE CHLORIDE 0.004 4104
28-MAR2000 | PO30028 METHYLENE CHLORIDE 0.005 4704
03-APR2000 | PO40003 METHYLENE CHLORIDE 0.005 5.004
17-APR2000 | P0400.17 METHYLENE CHLORIDE : 0.002 1.804
25-APR2000 | PD40025 METHYLENE CHLORDE 0.004 4304
06-JUN-2000 | POB00.0B | METHYLENE CHLOHRI DE 0.002 {2204
12-JUN-2000 - | PDBO0O.12 METHYLENE CHLORIDE ' ooz - 1.60-4
20-JUN-2000 | POB0020 METHYLENE CHLORDE 0.002 T |2204
28-JUN-2000 | POB0028 METHYLENE CHLORIDE 0003 © |2604
08-JUL-2000 | FO700.08 METHYLENE CHLORIDE : 0.008 B.104 g
10-JL-2000 | PO700.10 METHYLENE CHLORIDE _ 0.008 7.60-4
18-JUL-2000 | PO700.18 METHYLENE CHLORIDE | o2 0.002
01-AUG-2000 | POB0OC.0Y METHYLENE CHLORIDE i A Y 1.60-4
22-AUG-2000 | POB0022 METHYLENE CHLORIDE - ' 0.007 7.90-4
20-AUG-2000 | POS0029 METHYLENE CHLORIDE 0.008 8.084
05-SEP-2000 ~_ | P0B000S METHYLENE CHLORIDE - 0002 2504

|| 02-0CT-2000 | P100002 METHYLENE CHLORIDE _ 0.002 2204
10-OCT-2000 | P1000.10 METHYLENE CHLORIDE 0.003 - {260
16-0CT-2000 | P1000.18 METHYLENE CHLORIDE ] 0008 . 6004 -
23-0CT-2000 | P100023 METHYLENE CHLORIDE ‘ - 0.002 2004
01-NOV-2000 | P1100.01 . | METHYLENE CHLORIDE 0.008 6164
08-NOV-2000 | P1100.08 METHYLENE CHLORIDE - 0.002 2164
13-NOV-2000 [ P110043 METHYLENE CHLORIDE - : 0.008 7504
30-NOV-2000 | P1100.:30 METHYLENE CHLORIDE 0002 ° 1.8e4
2FEB2000 | POR0022 NAPHTHALENE -~ . . , 9.7e-4 9765 -
11-APR2000 | PO400.11 NAPHTHALENE T 5.80-4 5.8e-5
17-APR2000 | P0400.17 NAPHTHALENE 0003 2904 .

{lo1-MAY-2000 |[POSOGOt | NAPHTHALENE - ) 0.002 -} 1.60-4
23-MAY-2000 | POS0023 NAPHTHALENE 0.001 1.184
12-JUN-2000 | POBOO.12 "~ | NAPHTHALENE 5204 5205
20-JUN-2000 - | POBOO20 NAPHTHALENE 9.60-4 9.60-5
08-JUL-2000 - | PO700.08 NAPHTHALENE ] 8904 8.90-5
18~JUL-2000 | PO700.18 NAPHTHALENE 0.001 1404
01-AUG-2000 |POBOOOT - --.|NAPHTHALENE 5.90-4 5905
14-AUG-2000 | FOB0G.14 NAPHTHALENE 5204 5205
10-OCT-2000 | P1000.10 NAPHTHALENE 8.004 8.805
01-NOV-2000 | P110001 OXYGENATED HYDROCAFRBON1 0.008 6004
08-NOV-2000 | P1100.08 COXYGENATED HYDROCARBON1 ] . {0008 -~ D.le4

) 17-APR2000 | P0400.17 TOLUENE , 0.001 1104 i
T 20JUN-2000 | P0B0020 TOLUENE 7604 7865

28-JUN-2000 | PoBOO2S TOLUENE 0.002 1504
10~JUL-2000 | PO700.10 TOLUENE - 6704 e7es . |

S
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

VOC results by species for TA50 Plant Feed
01-JAN-2000 through 31-DEC-2000

Sample Sample Species Concentration Uncertainty

Date - Nurrber - (mol), © (mgh)
18-JUL-2000 | PO700.18 TOLUENE ‘] |ooot 1104
22-AUG-2000 | Poso022 TOLUENE 90e4 ~  |90e5
10-OCT-2000 | P1000.10° TOLUENE ~ .~ v ' 6.10-4 61e5 .
20-JUN-2000 | PO60020 TRICH.OROTRIFUJOROETHANE 0.002 1564
01-AUG-2000 | PO600O1 UNKNOWN1 . o Co- 0032 0003
05-SEP-200Q. -| P0900.05 UNKNOWN1 0.005. 523¢-4
19-SEP-2000 P0900.19 UNKNOWN1 - ) ) 001 0001
02-0OCT-2000 | P100002 UNKNOWN1 0.047 0005

Issued 16 Jul 2001 12835 pm. Page 4 of 4.




- RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY R

VOC results by species for TASO Plant Sludge
01-JAN-2000 through 31-DEC-2000

Sampie Sanple Species Concentration Uncertainty
Date Nurber (o) (mg)
08-FEB-2000 | 505020008 12A4-TRIMETHYLBENZENE 8.1e4 8.le-5
05-OCT-2000 | 508100005 2-BUTANONE 0033 0003
04-JAN-2000 | 505010004 METHYLENE CHLORIDE 0.024 0002
08-FEB-2000 | 505020008 METHYLENE CHLORIDE 0003 28e-4
06-MAR2000 | 50S0300.06 METHYLENE CHLORIDE 0042 0004
1{{ 04-APR-2000 | 505040004 METHYLENE CHLORIDE 0032 0003
14-JUN-2000 | 50S0600.14 METHYLENE CHLORIDE 0035 0.004
05-OCT-2000 | 5051000.05 METHYLENE CHLORIDE 0027 0003
21-DEC-2000 | 505120021 METHYLENE CHLORIDE 0008 78e-4--
08-FEB-2000 | 5050200.08 NAPHTHALENE 0001 1304
08-FEB-2000 | 505020008 STYFENE 0.002 1504
04-JAN-2000 | 505010004 TOLUENE 0.004 350-4
08-FEB-2000 | 505020008 TOLUENE 0002 150-4
06-MAR2000 | 5050300.06 TOLUENE 0.004 3804
|| o4-APR2000 | 5050400.04 TOLUENE 0003 3404
04-JAN-2000 | 50S0100.04 TRICHLOROFLUOROMETHANE 001 95e-4

A
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

SVOC results by species for TAS0 Plant Feed
01-JAN-2000 through 31-DEC-2000

Sampie —Sanple Species o Concentration |  Uncertainty
Date Number (mgf) - (mgn) -
31-JAN-2000 | PO10031 2,4,6- TRICHLOROPHENOL . 0.004 3704
16-FEB-2000 | P0200.18 2,4,6- TRICHLOROPHENOL 0.002 1.66-4
12-JUN-2000 | POB00.12 2,4,6- TRCHLOROPHENOL 0.005 4704
08-JUL-2000 | PO700.08 24,6 THCHLOROPHENOL 0002 2404
08-JUL-2000 | PO700.08 24-DICHLOROPHENOL 0.004 4104
04~JAN-2000 | PO100.04 2,4-DIMETHYLPHENOL oot1 0.01
18-JAN-2000 | PO100.18 24-DIMETHYLPHENOL 0007 8.9e-4
08-FEB-2000 | PO200.08 2,4-DIMETHYLPHENOL 0.007 7.30-4
22-FEB-2000 | PO20022 24-DIMETHYLPHENOL 0013 0.001
14-MAR2000 | P0O300.14 24-DIMETHYLPHENOL 0.016 0.002
16-JAN-2000 | PO100.18 2,6-DINITROTOLUENE 9.50-4 9565
18-JAN-2000 - | P0100.18 2-CHLOROPHENOL 0.002 200-4
31-JAN-2000 | PO10031 2-CHLOROPHENOL. ) 0.003 3204
04-DEC2000 | P1200.04 2.CHLOROPHENOL : 0.002 2204
__|112~JuN-2000 | PoBOG.12 2-NITROPHENOL i 0.004 39e-4
28~JUN-2000 | POBO028 2-NiITROPHENOL ' 0.002 1.804
‘{les-AauG-2000 | PoBo029 2-NITROPHENOL 0.008 6.00-4
10-0CT-2000 | P1000.10 2-NITROPHENOL » 0002 1604 s
30-MAY-2000 |POS50030 - | 4-NITROPHENOL 0,003 3164
26-AUG-2000 | P0B0029 4-NITROPHENOL ) =1 foo07- 7.08-4
10-0CT-2000 | P1000.10 4-NITROPHENOL o 1 Jooa2 2204
25-JAN-2000 | PO10025 BENZOIC ACID ' 0.008 850-4
22FEB-2000 | P020022 BENZOIC ACID o 0.008 5504
14-MAR2000 |P0300.14 7 | BENZOIC ACID . 0.005 4804
20-MAR2000 | Poao020 BENZOIC ACID 0.000 8.00-4
25.APR2000 | P040025 BENZOIC ACID 0.038 0.004
20JUN-2000 | POB0020 BENZOIC ACID o [ |oot : 9504
10JUL-2000 | Po700.10 BENZOIC ACID 0g2 0.002
30-NOV-2000 | P1100.30 BENZOIC ACID 0038 0.004
18-DEC-2000 . | P1200.18 - eenzoic ACiD - - 0028 0003
10-JUL-2000 * { PO700.10 BENZYL ALCOHOL 0.008 ] 5604
30-NOV-2000 | P110030 - BENZYL ALCOHOL - - ..} o002 2104
O4~JAN-2000 | PO100.04 BISE-ETHYLHEXYLPHTHALATE - < joot 0.01
11-JAN-2000 | PO100.11 BIS(2-ETHYLHEXYL)PHTHALATE < Joot. - 0,01
18-JAN-2000 | Po100.18 BIS@R-ETHYLHEXYL)PHTHALATE - 0.007 7204
31-JAN2000 | PO10031 BIS{2-ETHYLHEXYL)PHTHALATE ’ ) 0008 7504
08FEB-2000 | PO200.08 BIS@-ETHYLHEXYL)PHTHALATE 0.005 5.00-4
16-FEB-2000. | PoooQL16 BIS{2-ETHYLHEXYL)PHTHALATE 0.005 5.30-4
20FEB2000 | PO20029 BIS(2-ETHYLHEXYL)PHTHALATE - [ o008 7.60-4
07-MAR-2000 | PO300.07 B1S2-ETHYLHEXYL)PHTHALATE 0.003 2984
14-MAR-2000 | PO3I00.14 B1S@-ETHYLHEXYL)PHTHALATE 0.006 5.80-4
20-MAR-2000 | P030020 BIS(2-ETHYLHEXYL)PHTHALATE 0007 6.804
28-MAR2000 | P030028 B1S{2-ETHYLHEXYL)PHTHALATE ome 0003
03-APR2000 | P0400.G3 BIS(2-ETHYLHEXYL)PHTHALATE Jooi2 0.001
11-APR2000 | PO400.11 BIS2-ETHYLHEXYL)PHTHALATE 0.007 7304
17-APR2000 [ PO400.17 B1S{2-ETHYLHEXYL)PHTHALATE 0.002 2304
01-MAY-2000 | P0O500.01 B1S{2-ETHYLHEXYL)PHTHALATE 0.004 4204
30-MAY-2000 | PO500.30 B15(2-ETHYLHEXYL)PHTHALATE i 0003 3204
20-JUN-2000- | P0B0020 BIS(2-ETHYLHEXYL)PHTHALATE T 0.003 2904
06-JUL-2000 | PO700.08 BIS(2-ETHYLHEXYL)PHTHALATE 0008 6304
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

SVOC results by species for TA50 Piant Feed
"01-JAN-2000 through 31-DEC-2000

Sample Sample Species T~ Concentraion Uncertainty
Date Nurmber (mom) (moN)
10-JUL-2000 | P0700.10 B1S(2-ETHYLHEXYL)PHTHALATE 0017 0002
18-JUL-2000 | P0700.18 BIS(2-ETHYLHEXYL)PHTHALATE 0.009 8.60-4
26-JUL-2000 | PO70026 BIS(2-ETHYLHEXYL)PHTHALATE 0.005 4704
01-AUG-2000 | POB00.01 B S(2-ETHYLHEXYL)PHTHALATE 0.002 1704
08-AUG-2000 | P0B00.08 BIS(2-ETHYLHEXYL)PHTHALATE 0.004 42e¢4
14-AUG-2000 | P0800.14 B S(2-ETHYLHEXYL)PHTHALATE “10.002 2204
22.AUG-2000 | Po80022 B S{2-ETHYLHEXYL)PHTHALATE 0.005 5.104
29-AUG-2000 | P080029 B S(2-ETHYLHEXYL)PHTHALATE 0.004 3804
11-SEP-2000 | P0900.11 BIS{2-ETHYLHEXYL)PHTHALATE 0.003 3004
19-SEP-2000 | P0900.19 81 S(2-ETHYLHEXYL)PHTHALATE 0.006 6.1e4
25-SEP-2000 | P0S00.25 BIS(2-ETHYLHEXYL)PHTHALATE , 0.006 5904
02-OCT-2000 | P1000.02 BI §(2-ETHYLHEXYL)PHTHALATE : 0.008 8304
10-0OCT-2000 | P1000.10 . | A S{2- ETHYLHEXYL)PHTHALATE v » 0003 3304
01-NOV-2000 | P110001 BIS{2-ETHYLHEXYL)PHTHALATE 0.008 7504
13-NOV-2000 | P1100.13 " | B S(2-ETHYLHEXYL)PHTHALATE 0.005 -~ |4904 -
20-NOV-2000 [ P110020 ~ - [ &1S(2ETHYLHEXYLIPHTHALATE 0.004 404
04-DEC-2000 | P1200.04 - BIS(2-ETHYLHEXYL)PHTHALATE - 0.003 2864
18-DEC-2000  { P1200.18 BIS(2-ETHYLHEXYL)PHTHALATE 0.005 5004
14-MAR-2000 | P0300.14 BUTVLBENZYLPHTHALATE . 0.002 1.80-4
20-MAR-2000 .| P030020 BUTYLBENZVLPHTHALATE T ’ 0.001 1304
“ll18-duL2000 [P0700.18 | BUTYLBENZYLPHTHALATE 9304 9.30-5
25-APR2000 | P040025 BUTYLGLYCOLATE! : 46 046
25-JAN-2000 | P010025 DI-N-BUTYL PHTHALATE. - e 0.002 2004
18-JUL-2000 | P0700.18 DI-N-BUTYL PHTHALATE 0.004 D
23-MAY-2000 | P050023 DI-N-OCTYL PHTHALATE ' 0.001 1204
. 25-JAN-2000 | PO10025 DIETHYL PHTHALATE ] 0.001 1304
_ 28-JUN-2000 | P0OB0028 NAPHTHALENE 0.001 1204
10-JUL-2000- - | P0700.10 NA PHTHALENE 0.001 1.404
22-AUG-2000 | P0B0022 NAPHTHALENE " |+ |ooo2 - [2404
25-JAN-2000 | PD10025 PHENOL. ' 0.007 6904
31-JAN-2000 | P010031 PHENOL 0008 5804
22FEB-2000 | P020022 PHENOL - ' . el 0.002 2164
07-MAR-2000 | P0300.07 PHENOL 0.002 2064
11-APR2000 | P0400.11 PHENOL ‘ 0.005 5.104
25-APR-2000 | P040025 PHENOL . ) | jooos 5.16-4
28-JUN-2000 - | POB0028 PHENOL 0.002 2204
10-JUL-2000 . | PO700.10 - | PHENOL 0.01 9.564
04-JAN-2000 | PO100.04 " | PYRDINE < |o.01 0.01
20-MAR-2000 | PO30020 PYRDINE , ) 0,002 2404
- || 12-dun-2000 | PoBOOD.12 PYRIDINE , , . 0.009 8.8e¢-4
) 20-JUN-2000 | PUB0020 PYRDINE B 0003 2904
06-JUL-2000 | P0700.06 PYRIDINE ‘ 0.002 2104
29-AUG-2000 | P080029 PYRIDINE 0.009 8904
25-SEP-2000 | P0900.25 PYRIDINE 0.000 B8.604
13-NOV-2000 | P1100.13 PYRIDINE o 0.008 I FXT
30-NOV-2000 | P110030 | PYRDINE - 0.009 9.304
18-DEC-2000 | P1200.18 PYRIDINE ' 0.009 9.10-4 ]
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

SVOC results by species for TA50 Plant Sludge
01~JAN-2000 through 31-DEC-2000 '

-

Sanple " Sarple Species , ‘ Concentration | Uncertainty

Dete Nurrber ) (mg) . (moh)
O4-JAN-2000 | 505010004 | DI-N-OCTYL PHTHALATE 058 0058
06-MAR2000 | 505030008 | DI-N-OCTYL PHTHALATE —1 |3 ~ o3
0+-APR2000 | 505040004 DI-N-OCTYL PHTHALATE 12 012
14-JUN-2000 | 50S06800.14 DI-N-OCTYL PHTHALATE 10 04
05-0CT-2000 | 505100005 DI-N-OCTYL PHTHALATE . 088 0068
21-DEC2000 | 508120021 ] PHENOL Jose ™ 0088
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Radioactive Liquid Waste Treats. .¢ Facility July 2001
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'TA21 MONTHLY FLOWS (liters)

JAN-2000 through DEC-2000

Influent Treated Time Rate Filter Time Filter Rate Transfer Misc Recirc
’ (hrs) (liters/min) (hrs) (liters/min)
JAN-2000 o
Total 12824 ] 00 - 00 0
MaxmumDay | 7207 ‘
Minimum/Day 5617
Averaga/Day 414 0.0 0.0
FEB-2000 -
Total §- 14095 0 00 00 0
Maximum/Day 10068
MinimumDay | 4027 {
Average/Day | 486 Joo 00 s
MAR-2000 2
Total 21872 5022 ¥ 0417 0417 0
i ||MaximumDey | 9473 :
" | MinimumvDay | 3709 ,
Averaga/Day | 706 200.866 48.992
APR2000
Total 58960 46147 2833 2667 8532 -
MaximunyDay | 36033 39567 20 329.726 1.833 87.732
Minimum/Day | 3285 . 6580 0833 131602 0833 32098
AverageDay | 1965 * 23074 1417 230664 1333 59915
|| MAY-2000 '
Total 10093 0 00 00 71047
MaximunyDay
MinimurDay
Average/Day 00 ‘ 00 LSO &)
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f;i TA21 MONTHLY FLOWS (liters)
JAN-2000 through DEC-2000
'Inluent Treated Time . Pate Filter Time Filter Rate ',"" Transfer Misc Recirc
. (hrs) (liters/min) (hrs) (liters/min)

JUN-2000 :

Total 152530 215800 11783 . :-; 895 © 177296

\MaximimDay | 34338 78441 475 707.972 35 376748 73553

MinimumDay | 2014 33983 08 | 229639 0367 74.413 7907

AveragaDay | 5084 53950 2946 406.651 2237 160.796 35459

JUL-2000 '

Total 104174 148831 12017 875 110997

MaximumDay | 41332 74675 6933 243.134 45 70929 53984

Minitum/Day | 106 74156 5,083 179.508 425 67.457 22309

AverageDay | 3360 74416 6.008 211.321 4375 69.193 36999

AUG-2000 ‘ '

Total 11371 81558 5917 145 67490
| MaximumDay 51959

Minimum/Day _ 15531

Average/Day * 229742 . 73675 33745

SEP-2000

Total 77790 ° 0 00 00, 0 e

MaximumDay | 64648 . '

MinimumDay | 13142

Average/Day 2593 00 - 00

Total | 18122 0 00 00 fo

MaximumDay | 14943 ’

MinimunyDay 3179

Average/Day 585 400 00 O B
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TA21 MONTHLY FLOWS (liters)
JAN-2000 through DEC-2000 :
- l
influent Treated - Time Rate Filter Time Filter Rate Transfer Misc Recirc
(hrs) (liters/min) (hrs) (liters/min)

NOV-2000
Total 5618 39870 5583 425 0
MaximunyDay | 2332 '
Minimum/Day 954
Average/Day 187 119.015 38.135
DEC-2000 !
Total 16109 0 00 0.0 0
Maximum/Day 8584
Minimum/Day 106 ’
Average/Day 520 00 00
. )
SUMMARY
Total 503558 537228 3855 29533 435362
Maxirmum/Month | 152530 215800 177296
MinimumMonth | 5618 5022 8532
Average/Month | 41963 1 44769 3212° 232265 2461 73945 36280
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. ‘ S ) TA21 DAILY FLOWS (liters)
JAN-2000
infuent Trealad Time Fate Fitter Time Fitter Fate Transier Misc Recirc
: {hrs) (ikers/min) {hes) (iters/min)
01-JAN-2000 [0 0 00 00 -~ Joo 00 0 0 0
02-JAN-2000 O 0 00 0.0 00 0.0 0 q 0
03-JAN-2000 |0 [ 00 00 00 00 0 0 0
04-JAN-2000 |0 0 i [oo 00 - 00 00 0 g, 0
05-JAN-2000 |0 0 00 00 00 00 \ 0 0 - 0
* 06-JAN-2000 {0 0 00 00 00 00 0 0 1o
07-JAN-2000 [5617 0 00 00 00 oo 0 0 0
08-JAN-2000 [0 [ 00 00 00 00 0 0 0 .
' 09-JAN-2000 |0 [ 00 00 00 00 0 0 0o -
: 10JAN-2000 O 0 00 00 00 00 0 0 0
: 11-JAN2000 ] 0 0 00 00 00 00 0 0 0
Hz-an-2000 o [ 00 00 00 00 0 0 0
; 13-JAN-2000 |0 0 00 00 00 ‘ 00 0 0 ‘o
. 14JaN2000 Jo [ 00 00 00 00 0 0 0
i 15-JAN-2000 [0 [ 00 00° 00 00 0 0 0
16-JAN-2000 [0 0 00 00 00 00 0 0 0
17-JAN-2000 | O 0 00 00 00 0.0 0 0 0
18-JAN-2000 [0 1o 00 Y 00 : 00 0.0 0 0 0
. 19-JAN-2000 |7207 0 00 00 00 “foo 0 0 0
: 20JAN-2000 O lo 00 0.0 00 00 0 0 0
21-JAN-2000 |0 [ 00 00 00 - - 00 0 0 0
22.0AN-2000 [0 Jo 00 - foo- 0.0 00 0 0 0
‘ 23-JAN-2000 |0 [ 00 . 00 . 00 00 0 0 0
L 24-JAN-2000 [0 0 00 00 00 00 0 0 0
25JAN-2000 O [ 00 00 4 Joo 00 0 0 0
26JAN-2000 o 0 00 ~ oo 00 00 0. 0 0
27.JAN2000 |O . [ 00 oo oo 0.0 0 0 o
28-JAN-2000 |0 0 00 * oo 00 100 0 0 1o
29JAN-2000 |0 0 00 - Joo - oo 00 . 0 0 To
30-JAN-2000 [0 o 00 00 - 00 00 - [ “to fo
31-JAN-2000 {0 0 00 00: 00 00 0 N LR 0
JAN-2000 - P ' RN :
Total 12824 0 00 .t loo 0 ho : 0
MaximumDay | 7207
' MinkumDay  [5617
f Average/Day 414 00 0.0




; ' TA21 DAILY FLOWS (liters)

FEB-2000
! Infuent Treated  * | . Time Rate Filter Time Filter Rate . | -* Transfer Misc Racire
: ‘(us) (Hters/min) (hrs) - (liters/min)
01-FEB-2000 |0 0 00 00 00 00 0 0 0
02-FEB-2000 0 0 00 : 00 00 00 0 0 0
03-FEB2000 |0 0 00 00 00 _ Joo 0 o - 0
04-FEB-2000 |0 0 00 00 00 1 oo 0 0 0
05-FEB-2000 |0 [ 00 : 00 00 B Y 0 0 0
06-FEB-2000 {10,068 0 00 00 00 “loo 0 0 0
07-FEB-2000 |0 0 00 _{o0 00 00 0 0 0
08-FEB-2000 [0 0 00 00 00 00 0 [) 0
09-FEB-2000 |0 [ 00 00 [ 00 [ o 0
10-FEB2000 {0 0 00 B Y 0.0 0.0 [) [+} 0
- 1nFeB2000 |0 0 0.0 "~ foo 00 00 0 0 ‘ 0
E 12FEB2000 O 0 00 00 00 00 0 0 o o
13-FEB2000 |0 0 00 " oo 00 00 0 Ho : 0
' 14-FEB2000 |0 o 00 - oo 00 00 0 o 0
15-FEB2000 |0 0 00 " oo 00 00 0 0 0
16-FEB2000- |0 0 00 00 ~ foo i 00 0 [ [)
17-FEB2000 [0 0 00 00 00 0.0 0 [) 0
18-FEB2000 |0 0 00 00 00 00 0 0 0
19-FEB2000 |O 0 00 00 * 00 00 0 0 0
20-FEB2000 [0 0 00 00 00 00 0 [ 0
21:FEB-2000° |0 0 0.0 00 00 00 0 0o 0
22-FEB2000 {0 0 00 00 00 00 0 0 0
23-FEB-2000 |0 0 00 00 00 00 0 0 0
24-FEB-2000 |0 0 00 00 00 00 0 0 0
25-FEB-2000 - |0 0 0.0 00 . 00 00 0 0 0
; 26-FEB-2000 |0 0 00 00 00 o0 0 0 0
o 27-FEB-2000 |0 0 00 - {00 i 00 00 0 [) 0
s 28FEB-2000 | 4027 0 00 00 00 00 0 0 0
20-FEB-2000 [0 . 0 00 00 00 00 0 0 0
FEB-2000 . ' \
Total 14005 0 00 . - B 00 : 0 0 [)
MaximumDay | 10068
! MinimumDay | 4027 ] .
Average/Day 486 . 100 00
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TA21 DAILY FLOWS (liters)
MAR-2000
infuent ‘Tluqu" s Tm . Fate Fiter Tima Filter Rate Transler Misc Recirc
) e (rs) (Hers/min) (hrs) (ikors/rmin) K
01-MAR2000 |0 o - 00 - too . 00 00 [} [ [}
02-MAR-2000 |0 0 00 - 00 00 0.0 [ [} [}
03MAR2000 [0 0 00 - 00 00 . Joo o 0 0
04MAR2000 |0 0" 00 . 00 00 " Joo 0 0 0
05MAR2000 |0 0 00 00 00 00 0 [ 0
06-MAR-2000 | 8690 0 00 00 . - Joo 00 0 [} [}
07-MAR2000 |0 0 09 09 - {oo 00 0 [ 0
08-MAR-2000 |0 0 00 00 . 00" ~ Joo 0 0 0
09-MAR-2000; |0 ° 00 -{on oo 0.0 0 [} 0
10-MAR2000 |0 0 00 0.0 00 - 00 0 [ [}
11-MAR2000 0 0 00 00 00 00 0 [} 0
12MAR2000. |0 0 00 00 00 00 [} 0 0
K 13MAR2000 |0 0 00 Joo ~foo 00 0 0 0
14MAR2000 10 0 00 00 00 00 0 [} 0
15MAR2000 JO . 0 00 00 00 00 0 [ 0
16-MAR2000 |0 [ 00 “100 00 . 00 0 0 0
17-MAR200C [0 0 00 foo 00 - 00 [ 0 0
18-MAR2000 |0 0 00 00 . . Joo 00 0 [ [}
18-MAR200C {0 0 00 00 - 00 00 0 [} 0
20MAR2000 |0 0 00 00 0.0 00 0 0 0
- ' 21-MAR2000 {0/ [) 00 00 00 00 0 o 0
- 22.MAR-2000 |0 0 00 foo - - oo 0.0 0 - [ [)
23MAR2000 | 23709 [ 00 00 00 00 [} Jo [}
24MAR2000 O 0 00 00 00 . 00 [} [} 0
25MAR2000 {0 0 00 00 09 -Joo [ [} [}
26-MAR2000 - [0 0 00 00 00 - . oo [ [ [}
27-MAR2000 | 9473 5022 0417 200,866 0417 48935 0 0 0
28 MAR2000 [0 0 00 00 00 00 0o 0 0
23-MAR2000 [0 0 00 00 00 00 o 0 0
30-MAR2000 |0 0 00 Y Y3 00 [ [ [
31-MAR2000 [0 [} 00 00 " oo 00 [} o [}
MAR-2000 ] .
Toln! 21872 5022 0417 0417 0 ) 0 . =10
Maximum/Dey | 9473 ] ’
MinimumDay | 3709 L
Average/Day - | 706 . [ 200866 48992
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TA21 DAILY FLOWS (liters) »

APR-2000
influent Troated Tne Rate Fiker Tame Fiker Rate Transfer Misc Racirc
(hrs) (ers/mi) - § ; (ws) (ikers/rmin)
01-APR2000 {0 0 00 00 : 00 00 0 fo [}
02-APR2000 ]0 0 ) 00 00 00 00 [} [} [
03-APR2000 |0 [} 00 00 00 00 [ [ 0
04-APR2000 |0 [ 00 00 00 00 0 0 0
05-APR2000 |0 0 00 00 00 00 0 [ 0
06-APR-2000 ] 3285 [) 00 ) 00 00 00 [ [) 0
07-APR2000 |0 [ 00 00 00 00 [ [ 0
08-APR2000 |0 [ 00 00 . 00 00 [ 0 [}
09-APR2000 |0 [ 00 00 00 00 0 0 0
10-APR2000 |0 6580 0833 131802 0833 32098 [} 0 [}
11-APR2000 |0 [} 00 .. 00 00 00 [ 0 0
12-APR2000 |0 0 00 00 00 00 [ [ [}
13-APR2000 § 11058 39567 20 - 20726 1833 87732 ) [} [
14-APR2000 | 8584 [ 00 - 00 00 00 8532 [ [}
15-APR2000 |0 0 00 00 00 00 0 [} B )
16-APR2000 |0 [ 00 00 00 00 ) [} i
oo 17-APR2000 {0 0 00 00 - 00 . 00# 0 0 0
18-APR2000 o0 [ 00 00 00 | 00 0 Jo 9
19APR2000 [0 [} 00 00 00 - 00 0 [ g
20-APR2000 JO - [ 00 00 - 00 00 [ [ [}
21-APR-2000 - {0 o 00 - 00 00 00 0 0 o
22-APR2000 - |0 0 [T 00 ) ;100 [} 1o 1o
23-APR2000 |or o 00 00 00 00 [} 0 0
. 24-APR2000 |0 o 00 oo . foo | 00 0 0 0
R 25-APR2000 | 36083 0 00 - 09 00 oo 0 0 0
i [saPR2000 |0 0 00 00 00 - 00 0 0 0
) 27-APR2000 |0 . 0 00 00 00 - Joo 0 0 0
28-APR2000 |o- [ 00 00 00 00 [} [ 0
29-APR2000 |0 0 00 oo 00 0.0 [ [ [}
20-APR2000 [o- ) 00 {oo ] 00 00 0 0 0
APR-2000 i B ]
Total 58960 46147 2833 ) 2667 - ' 8532 0. 0
MaxiumDay | 36033 39567 20 329.726 1833 87732 :
Minimum/Day 385 6580 0.833 131.602 0833 32098 [ )
AveragaDay | 1965 23074 1417 230664 1333 59915 “




TA21 DAILY FLOWS (liters)

- MAY -2000 ,
N !
infuent Trested - B Time Rate Fitter Tims Fikter Rate Transfer Misc Recirc
_ B (hrs) (ters/min) thrs) {Mors/rrin) o
01-MAY-2000 |0 [} 00 [T 00 0.0 0 0 0
02-MAY-2000 |0 0 00 - 00 : 00 00 [} 0 [
03-MAY-2000 |0 0 00 - 00 100 00 0 0 [
04-MAY-2000° |0 0" 00 - foo -~ oo 00 0 0 [}
05-MAY-2000 }0 0 00 ° 00 00 00 o 0 0
06-MAY-2000 |0 0 00 00 - 00 N X 0 [} [}
07-MAY-2000 [0 [ 00 00 00 00 [ 0 [}
08-MAY-2000 |0 0 00 - oo~ 00 0.0 1o 0 [}
00-MAY-2000 [0 0 00 00 0.0 100 0 0 [
10-MAY-2000 |0 0 00 00 00 00 . [ 0 0
11-MAY-2000 |0 0 0.0 0.0 00 00 0 0 [
12-MAY-2000 [0 0 00 00 0.0 00 0 [} [)
13-MAY-2000 [0 0 00 00 00 oo 0. 0 o,
14-MAY-2000 [0 [} 00 00 00 00 0 0 0
15-MAY-2000 |0 0 00 i 00 00 00 [} 0 [)
. {l1e-MAY-2000 o 0 00 . 00 00 00 0 0 [
17-MAY-2000 }0 [} 00 00 00 00 [ 0 [
N 18-MAY-2000 |0 0 00 00’ 00 00 0 [ [
19-MAY-2000 }0 0 00 00 00 © {oo 0 0 - [}
20-MAY-2000 [0 0 00 oo 00 00 0 0 0
21-MAY-2000 |0 0 00 00 00 0.0 [ 0 0
2-MAY-2000 |0 0 00 00 - 00 00 0 0 [}
. 23-MAY-2000 |0 0 00 00 - 00 00 0 0 0
e 24MAY-2000 |0 0 00 00 1|00 00 0 0 0
25-MAY-2000 [0 0 00 0.0 ‘too ‘ 00 0 0 0
26-MAY-2000 }O ( 0 0.0 00 0.0 - oo ) 0 [}
:27-MAY-2000 |0 1o 00 00 00 0.0 0 0 0
28-MAY-2000 |0 0 06 00 00 00 Jo 0 [
29-MAY-2000 o 0 00 00 00 0.0 [ 0 o
30-MAY-2000 |0 0 00 ) 00 00 ) 0 0
31-MAY-2000 | 10093 [} 00 00 00 00 71,047 [) 0
MAY-2000 1 ’ .
Total 10093 0 00 - foo 71047 o 0
Maxirmum/Day N
MinimurDay prn s
{ Average/Day 1 i 00 00
T
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TA21DAILY FLOWS (liters)

.‘JUN-2000
Infuent Trested - | = Time Fate Fifter Time Fitter Fate Transter Misc Recirc
L (s) (iters/min) {hvs) (lters/min)
01-JUN-2000 | 20443 29,307 1583 413761 1583 100917 [ [ [
®@-JUN-2000 [ 11,197 33903 “los 707972 0.367 376752 0 Q. 0
03-JUN-2000 |0 0 00 . 00 00 00 [} 0 [
o4+Jun2o00 |o 0 00 ) 00 00 00 0 0 [
05-JUN-2000 | 9,326 [ 00 00 00 00 [ [) 0
- 06-JUN2000 ] 0 0 00 ~ foo- ~ oo 00 0 ko )
o7-Jun2000 fo 0 00 - oo . foo 00 [ 0 0
08-JUN-2000 | 4981 0 00 - {oo 00 00 73553 [ 0
08-JUN-2000 . | 15424 64069 Jass 22963 . as 74412 [) 0 0
10JUN-2000 |0 0 00 00 00 00 [ [ [
11-JUN-2000 |0 [ 00 00 '~ Joo 00 0 [} 0
12-JUN-2000 |0 1o 00 00 ! 00 00 [ [ [
13-JuN-2000 |0 0 0.0 ~ Joo . 00 00 0 0 0
14JUN2000  §2014 0 00 00 00 00 7.907 [ 0
15-JUN-2000 | 20030 0 00 00 00 00 47879 [) [
16-JUN-2000 0 0 00 00 00 00 0 [ 0
17JUN-2000 {0 0 00 00 a0 00 [ ) [
18JUN-2000 |0 0 00 00 . 00 00 [ i jo [
19-JUN-2000  JO 0 00 00 00 00 0 [ 0
20-JUN-2000 | 12628 78441 475 . J275233 as 91.105 [ 0 0
21-JUN-2000 {0 0 00 00 oq 00 o 1o [
22JUN-2000 |0 0 00 00 & 00 00 [ i o [
23-JUN-2000 - {0 0 00 00 - 00 00 0 ) 0
24JUN-2000 [0 [ 00 00 - . 00 00 0. "o 0
’ 25JuN2000 fo 0 00 00 3 0.0 00 [) 0 0
26JUN2000 |0 0 00 00 . - Joo 00 18,073 0 0
27-JUN2000 | 13671 0 oo 00 00 Joo 29884 0 0
28-JUN-2000 | 8,478 0 1oo 0.0 00 00 1o 0
29-JUN2000 [0 0 00 00 00 00 0 0
30JUN-2000 | 34338 ¢ 00 00 00 00 o 0 0
JUN-2000 '
Total 152530 215800 11783 ] 895 1reee . o = Jo
MaxmumDay | 34338 78441 475 707972 a5 376.748 73553
Minimum/Day | 2014 33983 08 229639 0.367 74413 7907
Average/Day | 5084 53950 2946 406,651 2237 160.796 | 3s4s9
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TA21 DAILY FLOWS (liters)

JUL-2000 ‘
Infuent, " Time Fate Fiter Time Fiker Rate " Transter * Misc
~ (hm) {liters/min) {hws) (Wters/mir) "s .
01JUL-2000 O Yo Joo 00 00 007 0 0 0"
e2Ju-2000 |o 0 TJoo "7 " too 0.0 00, 0 0 0
w2000 |o 0" 00 00 " - 0.0 00’ 0 0 0
o4-JuL-2000 |o 0 00 00 - 00 00 [} ' 0 1o
os-Ju-2000 o [) 00 B 00 - 00 00 0 To 0
06~JUL-2000 |0 74,156 “|s083 243134 425 © | 70p2e 0 0 0
07-JUL-2000 | 41,332 0 00 00 00 00 0 0 0
{ 08-JUL-2000 |0 0 00 00 00 00 0 0 0
09-Ju-2000 - |o 0 00 00 00 0.0 0 o 0
1Ju-2000 |o 0 00 00 - 00 00 0 [ 0
_ 11Ju-2000 §o [) 00 00 00 00 0 0 0 -
- 12-JUL-2000 {108 0 00 00 00 00 2309 0 0
13JU-2000 | 26041 74575 6933 179.508 45 67457 0 0 0
14Ju-2000 |o - [) 00 00 00 00 0 0 o
15JUL2000 O 0 00 00 00 00 0 0 0
16-JUL-2000 [0 0, 00 00" 00 00 0 0 0
17902000 o L0 00 00 00 100 0 0 0
18-JUL2000 |0 0 00 00 - foo 00 0 0 0
19JUL-2000 |0 0 0.0 0.0 00 0.0 0 0 0
! 20002000 |0 0 00 00 00 00 0 ) o
21JU-2000 |0 [) 00 00 0.0 00 0 0 0
2402000 |0 [) 00 Too 00 00 0 0 0
234u-2000 |o 0 00 00 o 00 00 0 0 0
24-JUL2000 |0 0 00 00 00 00 0 0 0
25JuL-2000. | 4027 0 00 00 - 00 00 53,984 0 0
26-JUL-2000 | 30972 [} 00 00 00 00 34,704 0 0
2792000 {0 0 00 00 _foo 00 “lo 0 0
28JUL-2000 - 1696 0 00 00 . 00 j 00 1o 0 Jo
29UL-2000 |0 0 00 00 0w 0.0 0 [ [
30JUL-2000 {0 [) 00 00 i 0.0 00 0 0 o
’ , 31-JUL-2000 * [0 0 00 “Joo- 00 00 Jo 0 0
o Total 104174 148831 12017 8.75 - 110997 o .
MaximunyDay | 41332 " V74675 6933 243134. |45 - 70929° 53984
MinitumDay = | 106 174158 5083 179.508 425 67.457 . | 22309 .
Averaga/Day | 3360 | 72418 - | 6008 211321 4375 69.193 36999
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TA21 DAILY FLOWS (liters)

i AUG-2000
Inuent Tragled ~ Time Rate Fitter Time " Fiter Rafe Transter ° Misc Recirc
R {hrs) {iers/min) (tus) (lters/rmin) ot
01-AUG-2000 |0 1o 00 00 00 00 0 {o 0
02-AUG-2000 |0 0 00 - 00 00 0.0 [} o [}
03-AUG-2000 {0 [ 00 00 00 0.0 0 [} [
04-AUG-2000 [0 0 “foo 00 00 00 [} 1o - [}
05-AUG2000 |0 [} 00 00 00 00 0 [ 0
06-AUG-2000 |0 0 00 N 00 00 0 0 0
07-AUG2000 |0 [ 00 “Joo “Joo 0.0 0 0 0
08-AUG-2000 - §0 [ 00 00 00 0.0 [} [} )
09-AUG-2000 |0 [} 00 i 00 00 00 0 0 0
10-AUG-2000 JoO [ 00 00 00 00 [} 0 [}
11-AUG-2000 fo [} 00 00 00 0.0 0 [} 0
12-AUG-2000 [0 0 0.0 0.0 00 00 0 0 [
13-AUG-2000 {0 0 00 00 00° 00 0, [ [}
14AUG-2000 |o 0 00 00 0.0 00 0 [ 0
15AUG2000 | 1137 0 00 0.0 00 0.0 0 . 0 [}
16-AUG-2000 |0 0 00 0.0 00 . 00 [ 0 [)
17-AUG-2000 {0 81,558 5917 229,742 45 73675 0 0 0
18:AUG2000 |0 0 00 00 00 00 ‘To [ [)
19-AUG-2000 {0 P 00 00 . 00 00 0 ) )
20AUG-2000 [0 0 00 00 - 00 00 [ 0 [)
21-AUG-2000 [0 [ 00 00 °: 00 00 t o .0 ('R
22-AUG-2000 |0 0 00 00 - 00 00 i 51,959 0 [
23-AUG2000 {0 [} 00 00 - 00 00 15531 0 [}
24AUG2000 |0 [} 0.0 00 00 00 1o 0 0
25-AUG-2000 [0 ) 00 0.0 00 00 [) [} 0
26-AUG-2000 {0 0 0.0 00 00 00 [} [} [
27-AUG-2000 |0 [} 00 00 00 00 [ 0 [
28-AUG2000 |0 0 00 00 00 1oo [) 0 [
25-AUG-2000 [0 [} 00 00 00 00 [) 0 [)
J{30-auG-2000 |o [} 00 00 00 00 -fo 0 0
31-AUG2000 |0 [ 00 00 00 00 [} o . [}
AUG-2000 : )
Tolal 11371 81558 5917 45 67490 o 0-
MaxdmunyDay 51959 )
Minimum/Day 168531 . i b
Average/Day 229.742 73675 33745




TA21 DAILY FLOWS (liters)
' SEP-2000 '

Induant Trested. ' " Time Ral Filter Time Fiter Fata Transter Misc Recirc
e (hes) (mers,?r'n) . {hrs) (iters/min) B
01-SER2000 * {0 0. foo 00 00 00 0 Jo [}
02-SER-2000- |0 0 - 00: 00 oo~ 0o 0 [} 0
03-ser2000 |0 o 00’ 00 00 00 o 0 0
04-SER2000 {0 [ .. yoo 00: 00 00 9 0 0
06-SEP-2000 |0 0 00 00 00 00. o § 0 0
06-SEP2000 {0 [) 00 00 0.0 00 0 [ 0
07-SEP-2000 © {0 0 00 00 00 00 0 0 0
08-SEP-2000 [0 0 00 00 oo 00 0 0 0
09-SEP2000 O [} 00 00 00 00 0 0 0
10-SEP2000 |0 0 00 00 00 00 0. 0 [}
11-SEP-2000 | 64,648 {o .. 00 00 0.0 00 o 0 [}
12-SEP2000 * {0 [ 00 00 00 00 o 0 0
13-SEP2000 |0 0 . 00 00 00" 00 0- [} [}
14-SEP-2000. {0 0 00 00 00 joo “To 0 [
15-SER-2000 |0 [} 00 00 00 00 ) 0 o
16-SER2000 }O [) 00 00 00 - 0.0 Jo- 0 [
17-SEP2000 . | O 0 00 0.0: 00 00 0 0 [}
16-SEP-2000 |O 0 00 00 00 00 0 [} 0
19-5ER2000 ° | 13,342 0 00 00 00 00 0 [} [}
20-SEP2000 |0 0 00 0o~ Joo 00 o 0 0
21-SEP2000 |0 ) 00 [ 00 00 o [\ )
22.5eP2000 |o [ 00 00 00 - 0.0 o [ 0
23-5eP2000. |0 [} 00 00 - Too 00 0 [} 0
24-5eP2000 |0 0 00 00 00 00 “To [} )
25-SEP-2000 §0 0 00 00 - 00 Joo o [} 0
26-SEP-2000° §0 o - 00 - 00 00 00 0" [} 0
27-SEP-2000 |0 [ 00 00 00 00 {o 0 0
¢ |i2s-SeP2000 |0 ] 00 00 ‘00 00 - 0 0 0
t {{2osEP2000 |0 0 00 . 00. Joo 00 0 0 o,
" |f's0-sep2000. [0 0 00 00 00 00 0 o 0
SEP-2000 ] i :
Total 77790 0 00 ! 00 0 0 Jo-
MaxmunDay | 64648 ! j B i
MinirumDay | 13142
Averaga/Day 2593 ¢ 00 00
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TA21 DAILY FLOWS (iters)

0OCT-2000
infuent = Tie . Fate Fiter Tims Fiter Rate Transfer Misc Recirc
. (hrs) {iers/min) {hws) (ers/min)

01-0CT-2000 0 0 100 00 - 00 00 [) 0 [\
02-0CT-2000 |0 [ “foo 00 00 - foo [ 0 )
'03-0CT-2000 [0 0 00 " oo .~ oo 00 0 0 0
04-0CT-2000 {0 o a0 00 . 0 00 0 0 1o
05-0CT-2000 {0 0 - 00 | 0.0 00 - 0.0 0 0 0
08-0OCT-2000 }0 0 00 00 ~ oo 00 0 0 0
07-0CT-2000 {0 0 00 : 00 0.0 0.0 [) 0 0
08-OCT-2000 {0 0- 0.0 - 00 00 : 00 0 0 0

i 09-0CT-2000 |0 0 00 00 00 00 0 0 0

¢ 10-0CT-2000 |0 0- 00 00 00 op [} 0 0
11-0CT-2000 |0 0- 00 00 K 00 00 0 0 0
12-0CT-2000 |0 0 00 00 ¢ 00 00 o 0 - [}
13-0CT-2000 [0 0 00 -Joo - 00 - 00 0 0 0
14-0CT-2000 |0 0 00 00 00 00 [} 0 0
15-0CT-2000 |0 ; 0 00 09 00 ;] o0 0 [} 0
160CT-2000 O 0. 00 00 00 00 0 0 0
17-OCT-2000 |} 3,179 0 00 00 00 00 0 . [ [
18-0CT-2000 - f0 0 00 00 . I [ 00 0 0 [}
19-0CT-2000 {0 0 00 00 00 00~ 0 [} 0
20-0CT-2000 - [ 14943 Jo 00 00 00 f oo 0 [ [}
21.0CT-2000 |0 {0 00 00 00 00 0 0 0
22-0CT-2000 |0 0 00 00 00 0.0 0 0 - 0
230CT2000 |0 0. 00 00 0.0 00 0 0 0
24-0CT-2000. |0 0 00 - 00 00 00 Q 0 0
25-0CT-2000° {0 [} 00 00 0.0 00 0 0 “To

26-0cr-2000 {0 0 0.0 - oo 00 00 0 0 [
27-ocT-2000 {0 [} 00 : 00 09 00 0 1o 0
28-0CT-2000 O 0 00 00 00 00 0 0 0
29-0CT-2000 o0 0 oo 00 00 00 0 0 0
30-0CT-2000 jo0 0 00 - oo ) 00 00 0 o 0
31-0CT-2000 {0 0 0.0 00 00 00 qo - 0 0
Total 18122 L 00 , ‘ 00 [ L L)
- MadmumDay | 14343 ' NS
4 MinfrumDay | 3179 R T
: Averaga/Day | 585 ‘ . 00 00
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TA21 DAILY FLOWS (iiters)

: NOV -2000
Infuent - Time Rate Fi’alerm Fiter Fate Transfor VMisc Recirc
~{hrs) (lers/min) (hwrs) (iters/min) .
o1-Nov-2000 |o [ E LTI 00 00 00 0 0 0
02-NOvV-2000 [0 a’ 00" 00 - 00 0o - [ [ [
03-NOV-2000 |0 0. “foo 0o - 00 00 0 0 0
04-NOV-2000 |0 Jo - 00 00 00 00 [} [} 0
) 05-NOV-2000 O 10 - 00 00 oo 00 0 0 0
: 08-NOV-2000 O 10 00: 00 Yoo 00 o 0 0
,‘ 07-NOV-2000 JO 0 00 00 - 00 00 [ 0 0
08-NOV-2000 |0 0 00 00 00 00 1o 0 0
00-NOV-2000 {0 [) 00 [ 00 00 “Jo [ 0
10-NOV-2000 [0 0 00 w0 00 00 o [) [)
11-NOv-2000 |0 0 [ I 00 00 00 0 [) [
12-Nov-2000 o 0 00 ) 00 00 ‘Joo -{o 0 0
13-NOV-2000 |0 [) 00 00 .. joo 00 0 0 [
14-NOV-2000  }0 0 00 00 00 00 o 0 [)
15-NOV-2000 o 0 00 do - loo 00 0 0 0
16-NOV-2000 “ {0 0 00 00 00 00 0 0 [)
17-NOV-2000 | 954 [ 00 Joo 00 00 o 0 0
18-NOV-2000 O - 0 00 00 " joo 00 [ 0 0
19-NOV-2000 J0O [) 00 00 00 00 1o [) 0
20-NOV-2000 |O 0 0o 00 00 00 o 0 0
21-NOV-2000 {0 [) 00 00 . 00 00 [ 0 0
22-NOV-2000 | 2332 0 00 00 00 - 00 o 0 0
23-Nov-2000 [o 0 00 00 - 0.0 00 0 0 0
24-NOV-2000 O 0 00 00 00 ' 00 [) 0 [)
25-NOV-2000 | a 0 00 00 00 00 1o 0 [)
26-NOV-2000 [0 0 00 00 oo 00 1o 0 0
27-NOV-2000 {0 0 00 - 00 ‘100 Joo 0 [) 0
‘28-NOV-2000 |0 0 00 00 00 00 [ 0 [)
20-NOV-2000 {0 39870 5583 119015 425 38135 0 0 0
30-NOV-2000 |2332 0 00 00 oo 00 0 1o 0.
NOV-2000
Total 5618 39870 5583 425 [) 0 0
MaxmumDay [ 2332
Minimum/Day 954
Averaga/Day " | 187 119015 e 38.135
L]




TA21 DAILY FLOWS (liters)

DEC-2000
Infusnt Troated -] Time Rate Fiker Time Fitter Rate Transfer Misc Recirc
- (hrs) (iters/rrin) hrs) (Iters/rrin)
01-DEC-2000 |0 0 {00 - 00 00 00 ] 0 0
02-DEC2000 [0 0 00 00 0.0 00 [) [ 0
03-DEC-2000 |0 0 00 00 00 00 410 0 0
04-DEC-2000 | 3815 [ 00 . [ 00 00 Yo [\ [)
05-DEC-2000 [0 0. 00 - 00 00 00 “to [) 0
06-DEC-2000 |0 0 00 00 . 00" 00 0 [) 0
07-DEC2000 {0 0 00 0.0 0.0 00 [ [} [
08-DEC-2000 |0 0 00 00 00 00 0 0 [}
09-DEC-2000 ] 0O [ 00 0.0 00 - 00 [) [ 0
10-DEC-2000 {0 [} 00 00 00 00 0 0 [}
11-DEC-2000 |0 [ 00 00 00 00 [) 0 [}
12-DEC-2000 | 1,908 [ 00 0.0 0.0 00 0 0 [}
13-DEC-2000 | 106 -lo 00 00 0.0 00 0 [) [}
14-DEC-2000 - fo 00 00 00 00 0 0 [}
16-DEC-2000 0 0.0 00 00 00 0 R 0
16-DEC-2000 -fo 00 00 00 00 0 [) [}
17-DEC2000 [0 0 00 00 00 00 0 [) 0
18-DEC-2000 | 1,696 0 00 00 0.0 09 [} [) 0
19-DEC-2000 | 8,584 1o 00 00 00 ¢ 00 0 0 0
20-DEC2000 JO o 00 00 0.0 00 [} 0
21-DEC2000 |0 o 00 0.0 00 00 E 0 0
22-DEC-2000 |0 0 00 00 00 00 [ [) 0
23-DEC2000 |0 RC) 00 00 00 00 0 [} [}
2¢DEC2000 [O 0 0.0 0.0 00 00 - 0 0 [
25-DEC-2000 - |0 [ 00 00 00 00 ) [} 0
26-DEC-2000 JoO 0 00 00 0.0 00 0 [) [}
27-DEC2000 {0 0 00 00 00 00 0 [} 0
28-DEC-2000 |0 0 00 00 00 00 o 0 [
20-DEC2000 |0 0 00 00 00 00 [} [) 0
30-DEC2000 [0 0 00 00 - 00 00 0 Jo o
31-DEC2000° JO 1. 0 00 Too 00 00 0 0. e
DEC-2000 iy ’ i h 4
Tow 18109 0 00 00 0 ©oje 1o
MaximunyDay 8584 )
MinkrumDay | 106 RS SN
Averaga/Day 520 00 00




e f{t‘i"’l r}h I L o
R TA21 DAILY FLOWS (liters)
“JAN-2000 through DEC-2000

i
influent -Treated . - Time = - Rate Filter Time Filter Rate Transfer Misc Recirc
E (hrs) 1 (liters/min) (hrs) (liters/min) . .
SUMMARY’ I ' ' , '

Total 503558 - | 587228 3855 ' 29533 ’ 435362 0 - 0
MaximumMonth | 152530 215800 o C R 177296° 0

MinimumMonth | 5618 ¢ - {5022 i . 8532 _
Average/Month | 41963 - | 44769 3212 232265 2461 73945 36280 o - - 0

'
{ >
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- RLWTF Annual Report, 2000 ‘ AR-RLW-2000 -
Radioactive Liquid Waste Treatme... Facility : {3 July 2001

Analyses of CompoSite’ '
~ Radiological Samples, TA-21




RLWTF Annual Report, 2000 AR-RLW-2000
Radioactive Liquid Waste Treatmen: Facility July 2001

No liquid was treated at TA-21-257 for the months of January, February, May,
September, October, and December, 2000. Therefore, no analysis results are reported
for these months.
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TA21 RADIOISOTOPES

MAR-2000***

RAW 'RAW

CiL Total (Ci)
ALPHA 23.0e-9 503.0566-6
Am-241 LDL*
BETA 4700e-12 | 1028e-6
Cs-137 LDL*
Pu-238 12e-9 = |26246e-6
Pu-239 17.0e-9 371.824e-6
Sr-89 16.0e-12 349.952¢-9 .
Sr-90 » - | 49.0e-12 1.072e-6

- TOTAL PLUTONIM | 18269 398.070-6

TRITIUM** 19e-6 | 41557¢e-3
Total Alpha 398.07¢-6 -

Volume of Flow: Influent =.21,872.0 liters  Transfered = 0.0 liters
' *LDL: Less than Detection Limit.

P - **The treatment process does not affect tritiun
therefore, it is usually measured only once.
***Prematurely discarded sample. U-234 and U-235 not available.




TA21 RADIOISOTOPES

APR-2000
RAW RAW
CiL Total (Ci)
ALPHA 14.0e-9 825.44¢-6
Am-241 15e-9 88.44¢-6
BETA ' 8.9e-9 524.7446-6
Cs-137 | 3000e-12 | 17.688e-6
Mn-54 62.0e-12 3.656-6
Pu-238 |3800e-12 | 22.405e-6
Pu-239 14.0e-9 825.440-6
Sr-89 LoL*
Sr-90 1200e-12 | 7.075e-6
" |l TOTAL PLUTONIUM- | 14.38e-9 847:8453-6
) TRITIUM* 19e-6 112.004e-3
Th-232 240.0e-12 | 14.15e-6
U-234 _ LoL*
U-235 LDL*
. Total Alpha : 936.285¢-6

Volume of Flow: Influent = 58,960.0 liters _ Transfered = 8,532.0 liters
*LDL: Less than Detection Limit. ' '

SR

. **The treatment process does hot affect tritiuny
therefore, it is usually measured -only once.’




TA21 RADIOISOTOPES

JUN-2000

RAW RAW

Ci. . | Total (Ci)
ALPHA 626-9 94556-6
Am241 2700e-12 | 41.175e-6
BETA 500.0e-9 '7625e-3
Cs-137 4300e-12 | 65575e-6
Pu-238 570.0e-12 86.975¢-6 .
Pu-239 27e-9 411.75e-6

- Sr-89 6.3e-12 960.75e-9

Sr-90 65.0e-12 9.912e-6
TOTAL PLUTONIUM | 327e-9 498.675¢-6
TRITIUM** -860.0e-9 131.15¢-3
U234 1.6e-9 244.0e-6
U-235 28.0e-12 427e-6
Total Alpha 788.12e-6

Volume of Flow: Influent = 152,530.0 liters  Transfered = 177,296.0 liters

*LDL: Less than Detection Limit,

**The ktreatment process does not affect tritiun'};
therefore, it is usually measured only once.




TA21 RADIOISOTOPES

JUL-2000
RAW RAW
CilL Total (Ci)
ALPHA 6.7e-9 698.14e-6
Am-241 2500e-12 | 26.05e-6
BETA 4.1e-9 42722e-6
Cs-137 3500e-12 | 36.47e-6
Pu-238 {2469 250.08¢-6
Pu-239 _ 34e-9 354.28e-6
Sr-89 10e-12 | 1042e-9
. Sr-90 S 17.0e-12 1.771e-6
TOTAL PLUTONIUM | 5.8¢-9 604.36e-6
TRITIUM** 560.0e-9 58.352e-3
U-234 520.0e-12 | 54.184e-6 el
U-235 LDL*
- : Total Alpha 684.594e-6

Volume of Flow: Influent = 104,174.0 liters  Transfered = 110,997.0 liters

_ *LDL: Less than I_Jgtéction Limnit.

**The treatment process does not affect tritium;
therefore, it is usually measured only once.
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TA21 RADIOISOTOPES

AUG-2000

RAW RAW *

CilL Total (Ci)
ALPHA 24e-9 2729e-6
Am-241 680.0e-12 | 7.732e6
BETA 52e¢-9 59.129e-6
Cs-137 4400e-12 | 5.003e-6
Pu-238 5200e-12 . |5913e-6
Pu-239 1.3e-9 14.782e-6
Sr-89 7.1e-12 80.734e-9
Sr-90 34.0e-12 386.614e-9
TOTAL PLUTONIUM |182e-9 . |20695e-6
TRITIUM™" 890.0e-9 10.12¢-3
U-234 12.0e-12 136.452e-9
U-235 1600e-12 | 1.819e-6
Total Alpha 30.383e-6

Influent = 11,371.0 liters

*LDL: Less than Detection Limit.

**The treatment process does not affect tritiuny
therefore, it is usually measured only once.

Transfered = 67,490.0 liters




TA21 RADIOISOTOPES

NOV-2000

RAW RAW

CilL Total (Ci)
ALPHA 1.9e-9 10.674e-6
Am-241 560.0e-12 3.146e-6
BETA 19e-9 106746-6
Cs-137 LDL* -
Pu-238 1.3e-9 7.303e-6
Pu-239 860.0e-12 4831e-6
Sr-89 LDL*
Sr-90 37.0e-12 207.866e-9
TOTAL PLUTONIUM | 2.16e-9 ’ 12.135e-6
TRTIUM™ 280.0e-9 1573e-3
U-234 “'1100e-12 | 617.98¢-9
U-235 oL
Total Alpha ) 15.899¢e-6

Volume of Flow: . influent = 5,618.0 liters Transfered = 0.0 liters

*1DL: tess than Detection Limit.

**The treatment process does not affect tritium;
therefore, it is usually measured only once.
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RLWTF Annual Report, 2000 AR-RLW-2000
Radioactive Liquid Waste Treatment Facility July 2001

Chapter

.

Analyses of Composite
Mineral Samples, TA-21
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RLWTF Annual Report, 2000 - AR-RLW-2000
Radioactive Liquid Waste Treati._ .t Facility July 2001

The plant at TA-21-257 was not operated during the months of January, February,
May, September, October, and December, 2000. Therefore, no analysis results are
reported for these months.
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TA21 MINERALS

MAR-2000**
RAW

Concentration | Total (KG)
ALKALINITY-MO 1750 3828
ALKAUINITY-P Lo
ALUMINUM 035 Jos o
AMMONIA-N 203 0044
ANTIMONY 0.002 4374e-5
ARSENIC 0019 4.1560-4
BARUM 0.1 0.002
BERYLLIUM 0002 437465
BORON 0.1 0002
CADMIUM 0005 1.094e-4
CALCIUM 410 0897
CHLORIDE 435 0951
COBALT LDL*
coD |20 - 245
COPPER 027 0.006
CYANIDE 003 - | 656204
FLUORIDE 158 0035
HA FDNESS 142302 3113
IRON "~ 160 035
LEAD 0061 0.001
MAGNESIUM 97 0212 -~
MERCURY LDL*
NICKEL 0042 9.186e-4
NITRATEN . Jass 0.108
PHOSPHORUS 154 0036
POTASSIUM 280 0612
SELENIUM 0.001 2.187e-5
SILICA DIOXIDE 740 1519
SILICON 230 - 10503
SILVER 0052 0.001
SODIUM 880 1925
™S 6180 13517 .
THALLIUM 41e-4 8968e-6
TOTAL CHROMIUM | 0.004 8749e-5
TSS 430 094
URANIUM 0039 8536-4
VANADIUM 0021 4583¢-4
ZINC 037 0008
pH 808 -

Volume of Flow: Influent = 21,872.0 liters  Transfered = 0.0 liters

*Alkalinties and hardness as mg CaCO31.  *Conductivity as uScm  *Total Cations as meql.  Otherwise: mg/l

” DL Less than Detection Limit.
**Prematurely discarded sarmple. Conductivity, Sulfate, and Total Cations nat available.
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TA21 MINERALS

APR-2000
RAW
Concentration Total (KG)
ALKALINITY-MO 1700 10.023
ALKALINITY-P LDL*
ALUMINUM LDL*
AMMONIA-N 239 0.141
ANTIMONY 0001 5896e-5
ARSENIC 0013 76654
BARUM 0.1 0.006
BERYLLIUM LDL”
BORON 0045 0003
CADMIUM LDL”
CALCIUM 390 2299
CHLORDE 342 2016
COBALT Lot
coD 910 5.365
CONDUCTIVITY 589.0
COPPER 021 0012
CYANIDE 005 0003
FLUORIDE 156 0092
HAFDNESS 130.739 7.708
oN - 40— oz
D= —lonaa—— — fo0z
MAGNESIUM 8.1 0478
MERCURY 0006 353864
NICKEL - LDL
NITRATE-N 008 0005 -
.|| PHOSPHORUS - 28 0.165
POTASSIUM 260 - 1533
SELENIUM LDL",
SILICA DIOXIDE 610 3597 . v
SILICON 340 2005
SILVER - 004 0002
SODIUM 750 4422
SULFATE 83.1 49
DS 1980 11674
THALLIUM 2104 1238e-5
TOTAL CATIONS 64
TOTAL CHROMIUM j0039 . 0002
e TSS.. ... ... }320.. 1887
URANIUM 0014 8.2540-4
VANADIUM LDL"
ZINC 035 0021
pH 747

Volume of Flow: Influent = 58,960.0 liters  Transfered = 8,532.0 liters

* Alkalinities and hardness as mg CaC031.  *Conductivity as uS/em  "Total Cations as meg/l.  Otherwise: mg/l

*LDL: Less than Delection Lirrit.
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TA21 MINERALS

JUN-2000
RAW
Concentration Total (KG)
ALKALINITY-MO 1550 23637
ALKALINITY-P 1150 17537
ALUMINUM LoL"
AMMONIA-N 087 0.133
ANTIMONY 7004 1067¢-4
" |MArsenic LDL*
BARUM - 0047 0.007
BERYLLIUM 0002 3.05¢-4
BORON 0.067 001
CADMIUM LDL"
CALCIUM 640 976
CHLORIDE ° 052 0079
COBALT LoL
i cop ~ |540 8235
CONDUCTIVITY 10150
.COPPER. I Y Joooz. e
CYANIDE LDL"
FLUORIDE 112 0.171
HARDNESS 174633 26632
{FON la8 0732
LEAD LoL”

- MAGNESIUM 36 0549
MERCURY 5.00-4 7625¢-5
NICKEL LDL*

NITRATE-N 0.15 0.023
. || PHOSPHORUS 163 0249
POTASSIUM 260 3965
SELENIUM LDL™
SILICA DIOXIDE 64.0 976 .
SILICON - 320 488 g
SILVER 0007 0001 ’ e
SODIUM 670 10217
SULFATE oo .
DS 4660 71.085
THALLIUM 2.0e-4 305e-5
TOTAL CATIONS |57
TOTAL CHROMIUM | 0019 0003
TSSO 180 2898
URANIUM 0.008 0.001
VANADIUM 0022 . 0003
ZINC 007 0011
pH 109

P

Volume of Flow: Infiuent = 152,530.0 liters  Transfered = 177,296.0 liters

“Alkalinities and hardness as mg CaC031.  *Conductivity as uS/cm  “Total Cations as meg/l.  Otherwise: mg/l

Q&:WE‘F %MF()RE‘JAKEW:E‘{% i}?\ii\ ‘LD Less ﬁ'lan D;tection Limit.

93




TA21 MINERALS

JUL-2000
RAW
Concentration Total (KG)
ALKALINITY-MO 3050 31.781
ALKALINITY-P 2550 26571
ALUMINUM 027 0028
AMMONIA-N 051 0053
ANTIMONY 9.0e-4 9.378e-5
ARSENIC - looo7 729404
BARUM 0.045 0.005
BERYLLIUM 0.001 1.042e-4
BORON 0057 0.006
CADMIUM LDL*
CALCIUM 1400 14588
CHLORIDE 153 1594
COBALT LDL*
cop 520 5418
- CONDUCTIVITY 8950
COPPER DL
CYANIDE 001 0.001
FLUORIDE 0.74 0077 B
HARDNESS 378818 39473
1RON 52 0542
LEAD LDL"
MAGNESIUM 71 ) 0.74
MERCURY 80e-4 8336e-5
NICKEL 0011 0,001
NITRATE-N 037 0039
. || PHOSPHORUS 158, 1646
POTASSIUM 270 _|2813
_ SELENIUM LDL*
SILICA DIOXIDE 480 5002
SILICON 450 4689
SILVER 001 0.001
SODIUM 540 5627
SULFATE 62.1 6471
TDS 6820 71064
THALLIUM 2704 2813e-5
TOTAL CATIONS 679
TOTAL CHROMIUM | 0023 0.002
TSS ] 147.0 15317
URANIUM 0.009 937804
VANADIUM 003 0003
ZINC 0.1 0011
pH 1161

‘ .

Volume of Flow: Influent = 104,174.0 liters  Transfered = 110,997.0 liters

'Alkaftliﬁiﬁes and hardness as mg CaC031.  *Conductivity as uS/cm  *Total Cations as meg/l.  Otherwise: mgi

*LDL: Less than Detection Limit.
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TA21 MINERALS

AUG-2000
RAW
Concentration Total (KG)

ALKALINITY-MO 1880 2138
ALKAUNITY-P 1520 1728
ALUMINUM LoL*
AMMONIA-N 202 0023
ANTIMONY 0002 22746-5
ARSENIC 0006 « 6823e-5
BARIUM 0036 4.0946-4
BERYLLIUM 0001 1.137e-5
BORON LpLr
CADMIUM LDL”
CALCIUM 56.0 0637
CHLORDE 215 0244
COBALT Lo
cop 59.0 0671
CONDUCTIVITY 644.0.
COPPER 0.024 2.729¢-4
CYANIDE 0.02 2274e-4
FLUORIDE 098 0011
HAFDNESS 155.069 1763
IRON 65 0074
LEAD Lo
MAGNESIUM 37 0.042
MERCURY 0.002 227405
NICKEL 0013 1478e-4
NITRATE-N 022 . | o003
PHOSPHORUS 225 0026
POTASSIUM 240 0273
SELENIUM LDL®
SILICA DIOXIDE | 570 0648
SILICON 300 0341
SILVER . oLt
SODIUM 630 0716
SULFATE 723 0822
TDS 3520 4003
THALLIUM 0001 1.137e-5
TOTAL CATIONS 6.02
TOTAL CHROMIUM - | 0015 - 1.706e-4
TSS v~ o880 1.001
URANIUM 0012 1.365e-4
VANADIUM 0022 2502e4
ZINC 0072 8.187e-4
pH 107

* Alkalinities and hardness as mg CaC03A.  *Conductivity as uS/cm  *Total Cations as meg/l.  Otherwise: mg/l

Volume of Flow: Influent = 11,371.0 liters  Transfered = 67,490.0 liters

*(DL: Less than Detection Limit.




TA21 MINERALS

NOV-2000
RAW
Concentration Total (KG)

ALKALINITY-MO 2420 136
ALKALINITY-P LDL*
ALUMINUM LDL*
AMMONIA-N 037 0002
ANTIMONY 9.0e-4 5.056e-6
ARSENIC 0,004 224705 ’
BARIUM 0.069 3.876e-4
BERYLLIUM LD
BORON 008 4.4940-4
CADMIUM LDL*
CALCIUM 825 0463
CHLORIDE 344 0.193
COBALT LDL
cob 560 0315
CONDUCTIVITY 7450
COPPER 0017 955165
CYANIDE LoL* o
FLUORIDE - 079 - 0.004
HARDNESS | 25478 0.143
IFON 438 0025
LEAD LoL
MAGNESIUM 100 0.056
MERCURY 6.0e-5 337167 } -
NICKEL : LDL"
NITRATE-N 0.18 0.001

" || PHOSPHORUS 135 0076
POTASSIUM 479" 0269
SELENIUM LoL
SILICA DIOXIDE - * | 880 0.494
SILICON 47.1 ‘ 0265
SILVER 0.004 . 1224765
SODIUM 86.0 0.483
SULFATE ~ 1210 068
™S - 7400 4157
THALLIUM - 9.0e-5 5.056e-7
TOTAL CATIONS | 888
TOTAL CHROMIUM - | 0026 _ 1.461e-4.
TSS 6.0 0.034
URANIUM 0.007 3933e-5
VANADIUM 0.03 1685¢-4
ZINC , 0.09 5.056e-4

Volume of Flow: Influent = 5,618.0 liters  Transfered = 0.0 liters

* Alkalinities and hardness as mg CaCo3A. 'Cbnductivity as uScm *Total Cations as meg/l. Otherwise: mg/l

RLW QN?QFI;‘ ANTH M YN *LDL: Less than Detection Limit,
S
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LEGEND
For VOC/SVOC Results Tables

Sample Number Format Sample Site

Pmmyy.dd TA-50 Plant Raw Feed
50Smmyy.dd TA-50 Vacuum Filter Sludge
DP257mmyy.dd TA21-257 Raw Feed:
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

VOC results by sample for TA21
01-JAN-2000 - 31-DEC-2000

 AWTF {NFORMN

e

VT

Sample Sanple Species Concentration Uncertainty
Date Nurrber (mgh) (mgh)

06-MAR2000 | DP0O300.06 CHLOROFORM 0.001 1104
06-MAR2000 | DP0O300.06 DIBROMOMETHANE 0.001 11e4
06-MAR-2000 | DP0300.06 ETHYLBENZENE 7064 70e-5
06-MAR-2000 | DP0300.06 M+P-XYLENE 0002 2464
06-MAR-2000 | DPO300.06 O-XYLENE 0.001 13e-4
27-APR2000 | DPD40027 CAFBON DISULFIDE 7064 70e-5
27-APR2000 | DPO40027 CHLOROFORM 0.001 114
27-APR2000 | DP040027 DIBROMOMETHANE 0.002 25¢-4
27-APR2000 | DP040027 NAPHTHALENE 6464 6465
02-JUN-2000 | DPD600.02 BROMOFORM 0.002 22e4
02-JUN-2000 | DPOS00.02 CHLOROFORM 5604 586-5
02-JUN-2000 | DPOS00.02 DIBROMOMETHANE 0002 24e-4
02-JUN-2000 | DPDS00.02 METHYLENE CHLORIDE 0002 20e-4
02-JUN-2000 | DPDS00.02 NAPHTHALENE 6504 6565
09-JUN-2000 | DP0B00.09 BROMOFORM’ 0004 39e-4
09-JUN-2000 | DPOS00.09 CARBON DISULFIDE 0.002 18¢-4
09-JUN-2000 | DP0600.09 CHLOROFORM 6364 63e5
09-JUN-2000 | DPOS00.09 DIBROMOMETHANE 0.002. 2464
09-JUN-2000 | DPOSD0.09 NAPHTHALENE 5664 5865
20-JUN-2000 DP060020 BROMOFORM 0.001 1164
20-JUN-2000 ] DP0600.20 CARBON DISULFIDE 9084 90e-5
20-JUN-2000 | DP060020 CHLOROFORM 4064 40e-5
20-JUN-2000 | DP0S0020 | D1BROMOMETHA NE 0.001 13e-4
20-JUN-2000 | DP0OS0020 - METHYLENE CHLORIDE 0.002 16e-4 it
20-JUN-2000 | DP060020 TRICHLOROTRIFLUOROETHANE 0.002 1504
06-JUL-2000 | DPO700.06. METHYLENE CHLORIDE ' 0.005 5164
06-JUL-2000 | DPO700.06 NAPHTHALENE 6364 63e-5
13-JUL-2000 DP0700.13 CARBON DISULFIDE 0.001 120-4 -
13-JUL-2000 | DP0700.13 CHLOROFORM 5304 53e-5
13-JUL-2000 | DPO700.13 METHYLENE CHLORIDE 0.005 4704
17-AUG-2000 | DP0600.17 BROMOFORM 0004 38e4

} 17-AuG-2000 | DPOB00.17 CHLOROFORM 1404 1465
17-AUG-2000 | DP0B00.17 NAPHTHALENE 55e-4 55e-5
30-NOV-2000 | DP1100.30 2-BUTANONE 0.005 5204

Issqed 16 Jul 2001 13035 pm. Page 1 of 1.
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

SVOC results by sample for TA21
" 01-JAN-2000 - 31-DEC-2000

Sarrple Sanmple Species Concentration Uncertainty

Date Number (mgh) (mgh)
06-MAR-2000 | DPG300.06 BIS(2-ETHYLHEXYL)PHTHALATE 0.026 0.003
27-APR2000 | DP0400.27 BIS(2-ETHYLHEXYL)PHTHALATE 0.01 0.001
27-APR2000 | DP040027 PHENOL 0.002 19¢-4
02-JUN-2000 | DP0S00.02 BENZO(A)JANTHRACENE 9.0e-4 9.0e-5
02-JUN-2000 | DPOS00.02 CHRYSENE 85¢4 85e-5
02-JUN-2000 - |-DPOs00.02 FLUORANTHENE 0.002 18e-4
02-JUN-2000 | DP0S00.02 PYRENE 0.002 180-4
09-JUN-2000 | DP0S00.09 BENZO(A)JANTHRACENE 7664 76e-5
09-JUN-2000 | DP0B00.09 PHENOL 0.004 4104
09-JUN-2000 | DP0S00.09 PYFENE 0002 15¢-4
20-JUN-2000 | DP060020 BENZOIC ACID 0.028 0003
06-JUL-2000 | DPO700.06 BENZO(A)ANTHRACENE 68e-4 6805
06-JUL-2000 | DPO700.06 BENZOIC ACID 0.005 4Be-4
06-JUL-2000 | DP0700.06 BIS(2-ETHYLHEXYL)PHTHALATE 0051 0005
13-JUL-2000 | DPO700.13 BIS(2-ETHYLHEXYL)PHTHALATE . |oos 0002
17-AUG-2000 | DP0B00.17 BIS({2-ETHYLHEXYL)PHTHALATE 0.002 23e-4

 RUWTE INFORRIT N
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LEGEND

For VOC/SVOC Resuli; Tabies

Sample Number Format ' Sample Site

Pmmyy.dd , TA-50 Plant Raw Feed
50Smmyy.dd TA-50 Vacuum Filter Sludge
DP257mmyy.dd ‘ ' TA21-257 Raw Feed
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RADIOACTIVE LIQUID WASTE

TREATMENT FACILITY

VOC results by species for TA21
01-JAN-2000 through 31-DEC-2000

Sanpie Species Concentration | Uncertainty
I Dge Number (mgf) {(mg/)
30-NOV-2000- | DP110030 2-BUTANONE 0.005 5204
02-JUN-2000 | DP0B00.02 BROMOFORM 0002 2204
09-JUN-2000 | DPOB00.09 BROMOFORM 0.004 3904
20-JUN-2000 | DPDB0020 BROMOFORM 0.001 1104
17-AUG-2000 - | DP0B800.17 - BROMOFORM » 0004 38e-4
27-APR2000 | DP040027 CAFBON DISULFIDE 7,064 7065
09-JUN-2000 . | DP0B00.09 CAFBON DISULFIDE 0.002 1Be-4
| 20-JUN-2000 | DPOB0020 CARBON DISULFIDE 9.0e-4 90e-5
13-JUL-2000 | DPO700.13- CAFBON DiSULFIDE 0.001 12e-4
06-MAR2000 | DP0300.08 CHLOROFORM 0.001 1104
27-APR-2000 - | DP040027 CHLOROFORM 0.001 1.1e-4
02-JUN-2000 | DPOB00.02 CHLOROFOFM 5604 566-5
08-JUN-2000 | DP0OB00.0S CHLOROFORM 6304 63e-5
20-JUN-2000 | DPOB0020 CHLOROFOFM 4084 4005
13-JUL-2000 |} DPO700.13 CHLOROFORM. 5304 53e-5
17-AUG-2000 | DP0800.17 CHLOROFORM _ 1404 1465
08-MAR-2000 DIBROMOMETHANE - 0.001 1.1e4
|[27-Amamo DIBROMOMETHANE 0.002 2504
02-JUN-2000 DIBROMOMETHANE 0.002 2464
08-JUN-2000 DIBROMOMETHANE 0.002: 2404
20-JUN-2000- DIBROMOMETHANE 0001 1304
06-MAR-2000 ETHYLBENZENE - 7004 7065
06-MAR-2000 M+P-XYLENE 0002 12404
02-JUN-2000 - METHYLENE CHLORIDE 0002 - 206-4
20-JUN-2000 METHYLENE CHLORIDE 0.002-- 1664 .
| 06-JUL-2000 METHYLENE CHLORIDE 0005 5.10-4
" 13-JUL-2000 METHYLENE CHLORIDE -~ - - 0005. " . |47e4
[rarman NARTALRE I T
T MFTABE R S O
00-JUN-2000 - NAPHTHALENE | 5664 56e5
 {{o8Jr-2000. . | DPO70008 - . | NAPHTHALENE 6304 63e-5
-+ {{17-AuG-2000- | DPOBOO.A7. NAPHTHALENE 5504 55e-5
5= | oP 0.001 1304
0002 1504

issued 16 Jul 2001 12837 pm. Page 1 of 1.
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RADIOACTIVE LIQUID WASTE
‘ TREATMENT FACILITY +

SVOC results by species for TA21
01-JAN-2000 through 31-DEC-2000

" Sarple Sarple Species ‘ , Concentration | Uncertainty
Date | Nume | o (mo (mo)
02-JUN-2000 | DPOB000Z | BENZO(A)ANTHBACENE _ || [e0es 905
09-JUN-2000 . | DP0B00O8 | BENZO(A)JANTHRACENE ' 7664 7665 -
06-JUL-2000 | DPO70006- . | BENZO(AJANTHRACENE A 6804. 68e-5
20-JUN-2000 - | DP0B0020 BENZOICACID | 0028 “- 10008 -
lmu-aom — | oPoroooe BENZOIC ACID ‘ o005 4Be4
h X BIS(2-ETHYLHEXYL)PHTHALATE T 0026 " oo -
|, " BS(2-ETHYLHEXYL)PHTHALATE 001 0001
- BIS(2 ETHYLHEXYL)PHTHALATE - - , 001~ |000s
' BIS(2-ETHYLHEXYL)PHTHALATE _ 0018 0002
80017 BIS(2-ETHYLHEXYL)PHTHALATE 0002, 23e4
1] 62yUN-2000. - | DPOBOOO2 -~ | CHAYSENE - S 8564 85e-5
-02:JUN-2000 “ - | FLUORANTHENE - s 0002 1804
3 PHENOL N » ~ ~ fooo2 154
oL - ' 0004 4104
PYFENE - : - . {ooo2 - 1@
PYRENE | o ' 0002 1504 ||
e T issued 16 Jul 2001 12856 pm. Page 1of 1.
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ATTACHMENT 2.0

Los Alamos National Laboratory
TA-50 Radioactive Liquid W ste Treatment Facility
Weekly Composite Effluent Sample 2esults
CY"N01

- NO3/NO2-N, NH-3, TKN, F, TDS















New Mexico Environment Department Fiel 1Trip Report

Giound Water Que  Bureau

Entry Conference:

Was facility representative informed of EID's right of entry and authority: (To access records, inspect
monitoring equipment or methods and sample effluents under Sections 74-6-9.E of the New Mexico Water
Quality Act NMSA 1978)?

Was EID identification presented?
Were other potential or suspected violations which prompted inspections listed?
During the inspection, was the facility representative immediately advised or addition potential violations?

Exit Conference:
Were the preliminary inspection results summarized?

Was the facility representative advised if violations discussed during the entry conference remain ur  r
investigation?

Were other potential violations discovered during the inspe n discussed?
Was a date provided as to when EID expects to complete consideration of potential violation?

Water Quality Sampling:

Was the facility representative offered a reasonable opportunity to obtain split/replicate samples, perform
simultaneous tests, measurements or photographs?

Were copies of EID's results (sampling, testing, photos) requested? If yes, copies must be provided within
ten working days after such results are in EID's possession.

August 13, 2001 Page 2 of 2 Field Trip Report
Field Trip Report.doc










Bob Beers, DP-1132
January 16, 2002

Page 2
5. The most recent description of the stratigraphy of Mortendad Canyon.
6. A description of the sources of wastewater generated at TA-55 that are not currently

being treated in the n  1ic acid reduction system (NARS).

In addition to submitting the information requested above, please commit to the following
addition to the current monitoring requirements, or pro  se an alternative for NMED approval:

1. LANL all collect weekly »w-proportioned composite samples from the effluent
holding tank at the RLWTF, and quarterly grot ~ water samples from monitoring wells
MCO-3, MCO-4B, MCO-6, and MCO-7. San s shall be analyzed for perchlorate
(C10,). ¢ alytic: results shall be submitted with the RLWTF quarterly reports.

Thank you for your cooperation. If you have any questions, please contact me at 827-0078.

Sincerely, .

///
” ’///ﬂ;g/" -

urt Frischkom
Ground Water Quality Bureau
Pollution Prevention Section

XC: Courte Voorhees, District Manager, NMED District II









Ms. Phy s ustamante -2- January 25. 2002
ESH-18/WQ&H:02-021

results for niti e (NO3-N), respectively: 6.5 mg/L, 0.1 mg/L, and 2.13 mg/L.. The low
concentrations of nitrate (NO3-N) in the RLWTF’s effluent during this quarter can be attributed to
the frequent use of the reverse osmosis (RO) treatment unit which produces a low nitrate (NO3-N)
permeate.

Please contact me at 667-7969 if you would like additional information regarding this quarte -
report.

Sincerely,

» Beers
Water Quality and Hydrology Group

BB/am
Enclosures: a/s

Cy: S. Wilson. JSEPA, Region 6, Dallas, Texas, w/enc.
E. Spe er, USEPA, Region 6, Dallas, Texas, w/enc.
J. Bearzi, NMED/HRMB, Santa Fe, New Mexico, w/enc.
J. Davis, NMED/SWQB, Santa Fe, New Mexico, w/enc.
J. Parker, NMED/DOE/OB, Santa Fe, New Mexico, w/enc.
R. Ford-Schmid, DOE/OB, Santa Fe, New Mexico, w/enc.
J. Vozella, DOE/OLASO, w/enc., MS A316
G. Tur 1 MOE/OLASO, w/enc., MS A316
J. Holt, ADO, w/enc., MS A104
T. Star >rd, FWO-DO, w/enc., MS K492
B. Ramsey, FWO-DO, w/enc., MS K492
D. McLain, FWO-WFEM, w/enc., MS J593
R. Alexander, FWO-WFM, w/enc., MS E518
D. Moss, FWO-WEM, w/enc., MS E518
P. Worland, FWO-WFM, w/enc., MS E518
L. McAtee, ESH-DO, w/enc., MS K491
D. Stavert, ESH-DO, w/enc., MS K491
P. T \llen, ESH-DO, w/enc., MS K491
S. Rae, ESH-18, w/enc., MS 497
D. Rogers, ESH-18, w/enc., MS K497
M. Saladen, ESH-18, w/enc., MS K497
WQ& File, w/enc., MS K497
IM-5, w/enc., MS A150




Radioactive Liquid Waste Treatment Facility
Ground Water Discharge Plan (DP-1132)

Quarterly Report
4th Quarter, 2001

Los Alamos
National Laboratory

Table 1.0. Mortandad Canyon Alluvial Monitoring Wells Analytical Results (mg/L), 4th Quarter, 2001,

iple Date: Novem™ r 16

€ z Location NO3/NO2-N Truv NH3-N TDS F
MCO-3 3.87 0.620 <0.024 405 0.585
MCO-4B NS NS NS NS NS
MCO-6 291 0.490 <0.024 329 1.24
MCO-7 oS 0N 0N (0N oS
NM WQCC Ground Water

Standards 10 1000 1.6

Alndnna

NS means that no sample was collected at this well because there was not sufficient water in the well.
OS means that no sample was collected at this well because the well was out-of-service.

All units: mg/L

Attachment 1.0

1/25/02



Radioactive Liquid Waste Treatment Facility Attachment 2.0
Ground Water Discharge Plan (DP-1132)

Quarterly Report

4th Quarter, 2001

Table 2.0. RLWTF Weekly Effluent Monitoring Analytical Results, 4th Quarter, 2001.

k<)

SEPTEMBER 9/26/01 0.91 0.344 214
OCTOBER 10/3/01 2.64 0.69 421
10/10/01 1.30 0.746 633
10/17/01 2.28 1.48 503
10/23/01 3.63 2.65 510
10/30/01 2.28 2.24 477
NOVEMBER 11/7/01 0.74 1.26 257
11/14/01 1.96 0.28 287
11/20/01 2.66 0.014 188
11/27/01 3.06 0.573 411
DECEMBER 12/5/01 2.38 0.828 398
12/11/01 4.65 1.24 665
12/18/01 6.00 1.49 688
4th Quarter Averages (mg/L) 2.65 1.06 435
NM WQCC 3103 Ground Water Standards (mg/L) 10.00 1.6 1000

Notes:

All analyses by the General Engineering Laboratory, Charleston, South Carolina.

Los Alamos

National Laboratory 1/25/02









Mr. Samual Cc man, P. E., Director -2- January 31, 2002
ESH-18/WQ&H:02-025

Please contact Mike Saladen « the Laboratory’s Water Quality and Hydrology Group at
(505) 665-6085 if you have any questions or need additi  al information.

Sincerely,

Steven Rae
V ter Quality and Hydrology Group

SR:MS/am

Cy: W, Strickley, USEPA, Region VI, Dallas, Texas, w/enc.
J. Davis, NMED/SWQB, Sz a Fe, New Mexico, w/enc.
M. Leavitt, NMED/GWPB, Santa Fe. New Mexico, w/o enc.
J. Vozella, DOE/OLASO, w/o enc., ) 3 A316
G. Turner, DOE/OLASO, w/enc., MS A316
D. McLain, FWO-WFM, w/o enc., MS E518
R. Alexander, FWO-WFM, w/enc., M 5 E518
P. Worland, FWO-WFM, w/enc., MS E518
D. Moss, FWO-WFM, w/enc., MS E518
L. McAtee, ESH-DO, w/o enc., MS K491
P. Thullen, ESH-DO, w/o enc., MS K491
D. Stavert, ESH-DO, w/o enc., MS K491
M. Saladen, ESH-18, w/enc., MS K497
B. Beers, ESH-18, w/enc., MS K497
T. Sandoval, ESH-18, w/o enc., MS K497
T. Grieggs, ESH-19, w/o enc., MS K490
D. Woitte, UC-GEN, w/o enc., MS A187
WQé& [ File, w/enc., MS K497
IM-5, w/enc., MS A150









Ms. Phyllis Bustamante -2- February 4, 2002
ESH-18/WQ&H:02-023

Please contact me at 667-7969 should you have any questions or concerns regarding this
notification.

S cerely,

Bob Beers
Water Quality and Hydrology Group

BB/am
Enclosures: a/s

Cy:  C. Frischkorn, NMED/GWQB, Santa Fe, New [ :xico, w/enc.
J. Davis, NMED/SWQB, Santa Fe, New Mexico, w/enc.
J. Vozella, DOE/OLASO, w/enc., MS A316 '
G. Turner, DOE/OLASO, w/enc., MS A316
J. Holt, ADO, w/o enc., MS A104
L. McAtee, ESH-DO, w/enc., MS K491

" ullen, ESH-DO, w/enc., MS K491

Stavert, ESH-DO, w/enc., MS K491

Rae. ESH-18, w/enc., MS K497

Sa :n, ESH-18, w/enc., MS K497

Rogers, ESH-18, w/enc., MS K497

McLain, FWO-WFM, w/enc., MS J593

Alexander, FWO-WFM, w/enc., MS E518

Moss, FWO-WFM, w/enc., MS E518

P. Worland, FWO-WFM, w/enc., MS E518

D. Woitte, UC-GEN, w/enc., MS A187

WQ&H File, w/enc., MS K497

IM-5, w/enc., MS A150

P.
D.
S.
M
D.
D.
R.
D.










Curt Frischkorn

From: Curt Frischkorn [Curt_Frischkorn@nmenv.state.nm.us}
Sent: Tuesday, February 12, 2002 2:50 PM

To: bbeers@lan!.gov

Cc: Maura Hanning

Subject: NMED-GWQB Correspondence

Bob:

Please direct all future letters, reports, and other correspondence related to DP-857, DP-
)52, and DP-1132 to me. Please remove Phyllis Bustamante from your mailing list.
aranks.

Curt Frischkorn

Ground Water Pollution Prevention Section
Ground Water Quality Bureau

New Mexico Environment Department



















Mr. Curt Frischkorn -5- February 22, 2002
ESH-18/WQ&H:02-069

NMED Request. In addition to submitting the information requested above, please commit

to the following addition to the current monitoring requirements, or propose an alternative
for NMED approval:

I LANL shall collect weekly flow-proportioned composite samples from the effiuent
holding tank at the RL WTF , and quarterly ground water samples from monitoring
wells MCO-3, MCO-4B, MCO-6, and MCO- 7. Samples shall be analyzed for
perchlorate (CI04). Analytical results shall be submitted with the RL WTF quarterly
reports.

LANL Response. The Laboratory will comm to the above request for quarterly
perchlorate monitoring at Mortandad Canyon observation wells MCO-3, MCO-4B,!? ~0-6,
and! ZO-7. Sample results will be reported to the NMED quarterly beginning with the first
quarter of 2002.

Presently, the Laboratory reports perchlorate results from monthly composites of the
RLWTEF’s effluent in a monthly Derived Concentration Guideline (DCG) Report.
Attachment 7.0 contains a copy of the September 2001 DCG Report. The DCG report is
submitted by the Laboratory to the Department of Energy (DOE) with copies to the

NMI  /DOE Oversight Bureau and the NMED-Surface Water Quality Bureau. The
Laboratory proposes > ad¢ 1e NMED-Groun Water Quality Bureau t the monthly DCG
Report distribution list in lieu of your request for weekly composite sampling for

percl orate.

Please contact me at 667-7969 should you have any questions or concerns regarding this
information.

Sincerely,

Y>Y S

b Beers
Water Quality and Hydrology Group

BB/am
Attachments:; a/s

Cy: J. Davis, NMED/SWQB, Santa Fe, New Mexico, w/o att.
J. Bearzi, NIv.e.D/HWB, Santa Fe, New Mexico, w/o att.
J. Vozella, DOE/OLASO,w/o att., MS A316
G. Turner, DOE/OLASO, w/att., MS A316
J. Holt, ADO, w/o att., MS A104
A Stanford, FWO-DO, w/o att., MS K492
S.Y o, NMT-DO, w/o att., MS E500
S. Evans-Carmichael, NMT-7, w/o att., MS E539
D. McLain, FWO-W M, w/o att., MS J593
R. Alexander, FWO-WFM, w/o att., MS E518



Mr. Curt Frischkorn -6-
ESH-18/WQ&H:02-069

Cy (continued):

D. Moss, FWO-WFEM, w/att., MS 518
P. Worland, WO-WEM, w/att., MS E518
L. McAtee, ESH-DO, w/o att., MS K491
P. Thullen, ESH-DO, w/o att., MS K491
D. Stavert, ESH-DO. w/o att., MS K491
S. Rae, ESH-18, w/att., MS 497

C. Nylander, ESH-18, w/att., MS K497
D. Rogers, ESH-18, w/att., MS K497
M. Saladen. SH-18, w/att., MS K497
D. Woitte, LC-GL, w/o att., MS A187
WQ&H File, w, t., MS K497

IM-5, w/att., MS A150

February 22, 2002







Mr. Curt Frischkorn -2- March 13, 2002
ESH-18/WQ&H:02-094

Please contact me at 667-7969 should you have any questions or concerns regar ng this
notification.

Sincerely,

OgBeeI‘SMb\———/

Water Quality and Hydrology Group
BB/am
Enclosures: a/s

Cy:
J. Davis, NMED/SWQB, Santa Fe, New Mexico, w/enc.
J. Vozella, DOE/OLASO, w/o enc., MS A316
G. Turner, DOE/OLASO, w/enc., MS A316
J. Holt, ADO, w/o enc., MS A104
L. McAtee, ESH-DO, w/o ¢ :., MS K491
P. Thullen, ESH-DO, w/o enc., MS K491
D. Stavert, ESH-DO, w/o enc., MS K491
S. Rae, ESH-18, w/enc., MS K497
D. Rogers, ESH-18, w/enc., MS K497
B. Ramsey, FWO-DO, w/enc., MS K492
D. M ain, FWO-WFM, w/o enc., MS J593
R. Alexander, FWO-WFM, w/o enc., MS E518
D. Moss, FWO-WFM, w/o enc., MS E518
P. Worland, FWO-W M, w/enc., MS E518
D. Woitte, UC-GEN, w/enc., MS A187
WQ&H File, w/enc., 1S K497
IM-5, w/enc., MS A150



ATTAC IMENT 1.0

Mortandad Canvon Alluvial Observation Wells

N 20-6
MCO-7A

e nf MNanfantfc

Page 137: Overview and Well Cons uction Methods

Page 147: MCO-6B, Geologic Log/ /ell Construction Data
Page 148: MCO-7A, Geolog :Log/Well Construction Data
Page 153: Locations, Elevations, an Measuring oints
Page 154: Characteristics and Wat« Levels

Map: LWTF Ground Water Disc irge Plan Monitor:—z Wells

The above pages 37, 147, 148, 153, and 154 were taken from:
Geologic and Hydrologic Records of Observation Wells, Test Holes, Test

Wells, Supply Wells, and Surface Water Stations in the s Alamos Area,
W.D. Purtymun, LA-12883-MS, January 1995.







10

15

20

25

Depth (ft)-

30

35

40

45

50

Geologic Log
6850.37 ft land surface datum (LSD)

Sands and gravels; a few rock
gragments of tuff, latite, rhydlite,
and pumice in a brown silt and
clay matrix (reworked tuff);

_— CR =57%

———t —— —— —— - |
Silts and clays, with sands,
rock fragments of latite, rhyolite,
tuff, and pumice; a few lenses
of sand and clay at 33 to 38 ft,
saturated (tuff weathered in
place, alluvium); CR = 75%

e ——— ——— —— ——— —— — 40‘
Tuff, brown, weathered to

silts and clays, with some rock
fragments of rhyolite and
latite, dry; CR = 100%

Blank

22'

Screen

IS
9
°
=}
=
@
c
o]
&)

216

p
w‘r .
////’ .— Bentonite

7119']

NOTE:
CR = average core recovery
for interval

(Purtymun and Stoker 1990).

Fig. VIII-N. Mortandad Canyon observation well MCO-6B, completed August 1990, water level 32.2 ft
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Fig. VIII-O. Mortandad Canyon observation well MCO-7A, completed November 1989, water lev:
35.2 ft (Purtymun and Stoker 1990).
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TABLE VIII-A. Locations, Elevations, and Measuring Points (NAD 1927)

PVC
Top of Casing, . Land-Surface ! isuring '
Steel Measuring Datum of Po toLand- NAD 1927
Casing Point Brass Cap Surface Datum  Coordinates of Brass Cap

Pueblo Canyon

APCO-1 6368.95 6368.19 6367.53 -0.66 N 1,772,957.956 E 508 965.347

Los Alamos Canyon

LAO-3A 6580.38 6579.83 6579.40 -0.43 N 1,773,037.645 E 497,736.545
- LAO-4.5A 6461.58 6460.38 6459.89 -0.49 N 1,771,989.595 E 503,255.968

LAO-4.5B 6461.76 6460.59 6459.37 -1.22 N 1,771,992.471 E 503,268.080

LAO-4.5C 6459.23 6458.72 6457.63 -1.11 N 1,772,014.413  E 503,303.058

LAO-6A 6396.73 6396.26 6395.88 -0.38 N 1,771,281.902  E 505,977.349

Sandia Canyon )

SCO-1 6619.85 6619.33 6618.67 -0.66 N 1,769,440.143  E 502,053.375

SCO-2 6502.02 6501.52 6500.67 -0.85 N 1,767,801.850 E 507,014.910

Mortandad Canyon

MCO-4A 6889.00 6888.24 6887.53 -0.71 N 1,769,638.132 E 491,784.644

MCO-4B 6889.13 6888.71 6887.56 -1.15 N 1,769,634.8¢ E 491,792.173

MCO-6A 6851.80 6851.45 6850.18 -1.27 N 1,768,899.886 E 493,388.651

MCO-6B 6851.84  6851.08 6850.37 -0.71 N 1,768,921.493 E 493,386.276

MCO-7A 6829.27 6828.75 6827.71 -1.04 N 1,768,447.198 E 494,259.239

Potrillo Canyon )

PCTH-1* — — 6493.40 — N 1,753,105.358 E 503,902.595

Fence Canyon

FCO-1 6510.41 6509.99 6509.24 -0.75 N 1,751,120.043  E 502,168.229

Water Canyon B

WCO-1 6617.75 6617.06 6616.41 -0.65 N 1,755,007.161 E 492,514.547

WCO-2 6526.07 6525.25 6524.57 -0.68 N 1,753,166.432  E 496,626.165

WCO-3 6437.73 6437.25 6436.43 -0.82 N 1,750,558.320  E 498,968.371

*Cored test hole; plugged.
Source: Purtymun and Stoker 1990.

153



TABLE VHI-B. Characteristics and Water Levels of Observation Wells

Water Level
_ (ft below Land-Surface Datum)
Depth  Depth
Date Date Drilled Completed Water Water
Drilled Completed (fty (ft) Date Level Date Level
Pueblo Canyon
APCO-1 8-15-90 8-17-90 20 19.7 — — 8-17-90 6.2
Los Alamos Canyon :
LAO-3A 9-14-89 9-14-89 18 14.7 9-14-89 6.7 6-21-90 55
LAO-4.5A 9-13-89 9-14-89 20 18.5 9-14-89  Dry 6-21-¢ Dry
LAO-4.5B 9-15-89 9-16-89 35 349 9-16-90  Dry 6-21-90 Dry
LAO-4.5C o 21-89 11-22-89 25 233 11-22-89 106 6-21-¢ 10.7
LAO-6A 8-17-89 8-17-89 15 14.2 8-17-89 9.0 6-21- Dry
Sandia Canyon »
SCO-1 8-14-89 8-15-89 79 19.3 8-15-89  Dry 6-22-90 Dry
SCO-2 8-16-89 8-16-89 29 18.4 8-16-89  Dry 6-22-90 Dry
Mortandad Canyon
MCO-4A 11-01-89 11-01-89 24 19.4 11-14-89 5.1 8-15-90 Dry
MCO-4B 8-20-90 8-21-90 34 339 — — 8-21-90 21.7
MCO-6A 11-02-89 11 9 33 32.7 11-09-89  30.3 6-02-90 Dry
MCO-6B 8-09-90 8-13-90 48 47.1 — — 8-13-90 332
MCO-7A 11-06-89 11-14-89 47 44.8 11-09-89 352 6-21-90 37.2
Potrilio ﬂC'anyon ‘
PCTH-1 10-18-89 10-20-89 74 — 10-20-89  Dry — —
Fence Canyon
FCO-1 8-22-89 8-22-89 29 12.4 8-22-89  Dry 8-24-90 Dry
Water Canyon
WCO-1 10-26-89 10-31-89 37 344 11-01-89  Dry 8-24-90 Dry
WCO-2 10-26-89 10-26-89 38 23.5 10-26-89  Dry 8-24-90 Dry
WCO-3 10-25-89 10-25-89 14 124 10-25-89  Dry 8-24-90 Dry

£lCored test hole; p  ;ged.

Source: Purtymun  d Stoker 1990.
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LANL-RLWTF Meeting

March 18,2002 10:00 am, Solid Waste Conference Room, Harold Runnels Building
Joni Arends, CCNS Linela Fair -Haige s

Brian Shields, Amigos Bravos

Coila Ash, NM Toxics Coalition

Michael Dale, DOE Oversight

Steve Yanicak, DOE Oversight

John Young, NMED, Hazardous Waste

Phyllis Bustamante/Curt Frischkorn, NMED-GWQB

1. February 22, 2002, Response to Request for Additional Information:
1) The most recent influent and effluent quality data.
RLWTF Annual Report for CY2000 (not included are effluent sampling results for
NPDES permit Outfall 051, and Effluent sampling results reported under DP-1132
quarterly reports)

A. 2000 Annual Report: 4.8MG total discharge, 58,352 gpd max. daily
discharge volume.
« Nitrate<10 mg/l in effluent
total Nitrogen less than 12 mg/1 in effluent.
No exceedences of WQCC in minerals summary (inorganics)
Avg. radioactivity in effluent: 13 pCi/L. (WQCC=30 pCi/L)
Rcvd. Influent data only for VOCs/SVOCs, Regulated under NPDES
permit and reported in DMR?-Total Toxic Organics, RCRA Appendix IX
scan required?

B. 2001 RLWTF Weekly Composite Efﬂuent samples (Attachment 2.0)SEE
NOTES FOR MAX, MIN, AVG. :
&
2001 GWQB Quarterly Monitoring Reports (Weekly Composite Effluent
Samples-SEE NOTES):
Nitrate / TDS <WQCC
F >WQCC in two samples (10/23 & 10/30 J-estimated conc.) 2.65 /2.24
mg/1, only exceedance in 2001, no exceedences in 2000.
Operational Screening per batch<WQCC for Nitrate

2) The most recent GW sample results collected from the Mortendad Canyon Alluvial
aquifer.
A. Attachment 3.0, Mortendad Canyon Alluvial GW Monitoring Results, 2001
&
2001 GWQB Quarterly Monitoring Reports (GW)
Perchlorate: 220 ppb — 54 ppb (see attachment)
Aug. sample (MCO7) only Alluvial GW sample >WQCC for Nitrate (10.9
mg/I)
F: MCO?7 exceed WQCC for Fluoride for the first 3 quarters of 2001 (4™
quarter MCO7 out of service). Only alluvial well > WQCC in 2001 for F.




All metals reported <WQCC for 2001 alluvial aquifer sampling.
MCO3/MCO5 < WQCC(30 pCi/L) for radioactivity (sum of Radium 226
& Radium 228) Only reported for MCO3/MCO5

* Appendix IX constituents in alluvial GW: (see tab w/* in appl. For
wording (‘No Appendix IX organic constit. Identified in alluvial GW”)
All appendix IX constituents detected/reported are labeled J or JB (est.
conc.), and 3 were detected in field trip blanks. Are these considered
detections?

3) Analytical results and disposal plan for sediments removed from Mortendad
canyon sediment traps.
A. Attachment 4.0, Locations of Sediment Traps
&

Attachment 5.0, Work Plan for Mortendad Canyon
SW sediment pile (present at site) described in workplan, contains alluvial
material genreated during the enlargement of Sediment trap #1.
“uncontaminated”, no current plans for disposal. Does not contain material
from sediment trap cleanout.

2000 post Cerro Grande wildfire cleanout material placed in NW pile
(removed), sampled, and disposed at TA-54, Area G.

John: characterization and disposal of sediment trap waste.

Confirm response with Mortendad Canyon Workplan.

4) Analytical Results/construction diagrams for well R-14.
R-14 delayed until May, 2002 due to threatened and endangered species
limitations.

5) Recent Stratigraphy of Mortendad Canyon:
Attachment 6.0

6) Sources of TA-55 wastewater not being pretreated in the NARecoveryS.
Information for a better understanding of waste Streams.

7 Requested weekly flow-proportioned composite samples (effluent), and quarterly
GW samples from alluvial wells for perchlorate.

Committed to quarterly GW sampling.

. Proposed monthly composite sampling for groundwater DOE-DCG Report.
See NPDES requirements: 1 grab/yr.-no effluent limit

Other issues from last meeting:

A) Most recent/revised monitoring schedule for RLWTF (effluent and GW)




Radionuclides? WQCC standards: Radium 226 & 228 (30 pCi/L), Regulated
under NPDES. Uranium (5.0 mg/l) Not regulated under NPDES. Tritium,
regulated under NPDES.

B) Sampling and reporting requirements under NPDES permit.

) Tritium concentrations in effluent, get DMR-SWQB.

D) Ten Site Canyon perchlorate, nitrate, and Tritium concentrations.??? Require
sampling of TCO1, check for data.

E) Post Cerro Grande fire changes in alkalinity and mobility of contaminants.???

F) Characterization and disposal of dewatered sludge cake from RLWTF? TA54,
Area G, Atomic Energy Act.

G) Permeable reactive barrier update. (Steve)

New issues / questions:

A) Selective ion exchange system (perchlorate removal) goes on-line at the RLWTF
March 31.

B) Nitrate concs. Increasing in Regional aquifer? 5.1 mg/l in Test well #8.
Require sampling of all Mortendad Canyon alluvial wells with potentiometric
maps (quarterly). MCO2/MCO2 upgradient from outfall. MC09,10, 11, 12
downgradient from outfall (if sufficient water to sample).
Intermediate perched zone monitoring: MCOBT? Others?
Regional (main) aquifer monitoring? TW-8, R-15, R-13(complete-waiting for
pump installation, furthest downgradient in canyon), R-14(when complete, May,
2002, confl of 10 site/Mortendad canyon).
Additional well needed?

Alternatives to holding a hearing;:
Submit lists of critical issues(in writing) that you feel should be addressed in the
Discharge Permit within 15 days.

Allow all parties to review draft permit and make comments before issuing a final DP.
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1. Summary

LANL has three facilities for the treatment of radioactive liquid wastes. Most radioactive
liquid wastes are treated at the TA-50 RLWTF; satellite facilities are located at TA-21 and
TA-53. During 2001, the TA-50 RLWTF received and treated 13.6 million liters of
radioactive liquid wastes; The TA-21 and TA-53 facilities received 408,000 and 322,000
liters of RLW, respectively.

A new NPDES permit became effective in February of 2001. The permit imposes more
stringent discharge standards for eight of the 21 regulated water parameters. Despite the new
permit, during 2001 there were zero violations of New Mexico water quality standards, zero
violations of NPDES permit limits, and zero exceedances of DOE derived concentration
guidelines for radioactive liquid discharges. This was the second consecutive year for this
triple-crown accomplishment.

The treatment of wastes generates other (secondary) waste streams. During 2001, activities at
the TA-50 RLWTF resulted in the generation of 64 cubic meters (68,480 kilograms) of
process sludge, 156 cubic meters (94,132 kg) of LLW solids, and more than four million
liters of LLW liquids. Sludge and solids were shipped to Area G for disposal (LLW) or
storage (TRU); LLW liquids are further treated at the TA-50 RLWTF. No sludge was
generated at the TA-21 facility during 2001.

The year 2001 saw the completion of several significant facility and process modifications.
The cross-country line, formerly used to transfer RLW from TA-21 to the TA-50 RLWTF
was taken out of service by draining all waters and then capping both ends of the pipe. At
TA-50, the sludge tank, an in-ground cement tank without secondary containment, was
replaced by an above-ground steel tank with secondary containment. Permanganate
pretreatment of RLW was begun mid-year, resulting in greater alpha removal capability in the
Main Treatment Process. Header and valves were re-designed and rebuilt for the tubular
ultrafilter. A third process change, the use of gravity filter effluent for dissolving clarifier
chemicals, resulted in two pollution prevention awards for the TA-50 RLWTF.

Planning and design for treatment improvements continued. A pilot program was completed
for the removal of perchlorate, and a conceptual design completed. Successful completion of
this 18-month project paves the way for the installation of equipment for perchlorate removal
in the spring of 2002, which will expand the main treatment process from six to seven
treatment steps. And the design of facility and process modifications continued under the
Cerro Grande Rehabilitation Project, to mitigate impacts of future wildfires. The CGR
Project will provide for a redundant membrane filtration unit and 200,000 gallons of
additional influent storage.
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2. RLWTF Facilities

2.1 TA-50 RLWTF

The facility at TA-50 receives and treats RLW from approximately 1800 generating points at
LANL. Primary structures are Building 50-01, 50-02, 50-66, 50-248, and 50-90, and a trailer-
based evaporator. These structures, with a combined area of approximately 55,000 square
feet, house process areas, operations support areas, analytical laboratories, and offices (Del
Signore, 07/19/01). Radioactive liquid wastes are sent from generator facilities to TA-50 via
an underground collection system. This system has about four miles of double-walled
collection pipes.

The TA-50 facility has pre-treatment operations for two small waste streams from TA-55, a
main treatment process that has six unit operations, and four unit operations for the treatment
of secondary wastes. The facility has been designated a Hazard Category 3 nuclear facility
with four Hazard Category 3 facility segments (DOE, 10/09/99). Figure 1 is an aerial
photograph of the facility.

The TA-50 RLWTF is now 39 years old. Because of its age, because of changing regulations,
and because it operates more than 250 days per year, this facility has undergone significant
modifications. The infusion of capital into the TA-50 facility for repairs and upgrades has
totaled $11 million since 1997. Projects have included stack consolidation, repair of tanks
and clarifiers, and the installation of new processes to address more stringent discharge
standards. As discussed in Chapter 3 below, significant additional facility modifications are
underway.

2.2 TA-21 RLWTF

The facility at TA-21 pre-treats limited volumes of RLW from tritium research at TA-21
using just two unit operations (clarifier and sand filter). Effluent from this facility is trucked
to TA-50 for treatment to remove alpha radioactivity, and then to TA-53 for final treatment.
The facility is small (4200 ft?) and old, but is operated less than four days per month.
Associated with the facility are a small office trailer and a number of above-ground and
below-grade storage tanks. The TA-21 RLWTF is not categorized as a nuclear facility.

2.3 TA-S3 RLWTF

The facility at TA-53 treats RLW from accelerator research at the Los Alamos Neutron
Science Center through water storage, to allow radioisotope decay, and solar evaporation.
The TA-53 facility is brand new, having started operation in December 1999, and is not
categorized as a nuclear facility.
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3. TA-50 RLWTF Ope tions in 2001

3.1 Flows

The TA-50 RLWTF received and treated 13.6 million liters of radioactive liquid wastes
during 2001. As shown in Section 6.1, this represents about a 30% reduction from RLW
volumes in recent years. The reduction was largely due to source reduction efforts led by E-
Division, in which purge waters from the TA-48-01 boiler, which contain no radioactivity,
were re-directed to the TA-46 sewage plant. Table 3-1and Figure 3-1 depict RLW volumes
by month; the visible decrease during e last quarter reflect the re-direction of TA-48 boiler
waters.
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TABLE 3-3

TA-50 RLWTF
EFFLUENT COMPARED WITH DCG 5400.5
JAN, 2001 through DEC, 2001
Mean DCG
Radioactive Concentration 5400.5 Conc/OCG
|sotopes (picoCifL) {picoCiL) Ratio
Am-241 41 30 0.137
As-74 40,000
Be-7 1,000,000
Ce-141 50,000
Co-56 10,000
Co-57 100,000
Co-58 40,000
Co-60 4.2 5,000 8.392e-4
Cs-134 2,000
Cs-137 157 3,000 0.005
Eu-152 20,000
1-133 283 10,000 0.003
Mn-52 20,000
Mn-54 538 50,000 0.001
Na-22 10,000
Np-237 30
Pu-238 55 40 0.137
Pu-239 18 30 0.06
Pu-240 30
Ra-226 100
Ra-228 100
Rb-83 1945 20,000 0.01
Rb-84 1230 10,000 0012
Sc-46 20,000
Sc-48 20,000
Sc-48 20,000
Se-75 20,000
Sn-113 50,000
Sr-85 70,000
Sr-89 29 20,000 1.456e-4
Sr-90 21 1,000 0.002
TRITIUM 9,2969 2,000,000 0.005
Th-232 50
U-234 20 500 0.004
U-235 0.1 600 2022e-4
U-238 17 600 0.003
V-48 30,000
Y-88 30,000
Y-80 10,000
Zn-65 9,000

Sum of Ratios = 0.38




TABLE 3-4

TA-50 RLWTF
RADIONUCLIDE SUMMARY
JAN, 2001 through DEC, 2001

RAW Maximum Minimum Nurrber of FINAL Maximum Minimum Number of

Avg (nCi/L) (nCi/L) (nCi/L) Sanples Total (Ci) Avg (pCilL) | "(pCilL) (pCi/lL) Sanples Total (Ci)
ALPHA 41937 1200 54 120 568.615e-3 18261 350 86 120 248.594e-6
Am-241 7.376 420 11 120 160.01e-3 4112 170 17 120 55.973e-6
BETA 5.446 16.0 980.0e-3 120 73.846e-3 #1510.11 20000 LoL* 120 6.944e-3
Co-60 No Data 0.0 14196 78.0 780 10 57.124e-6
Cs-137 81.506e-3 10 3400e-3 120 1.105e-3 :1 1569 1700 Lot 120 213.5695e-6
1-133 No Data 00 i) 28295 3100 3100 10 385.191e-6
Mn-54 No Data 00 7.1 53.814 1400 800 5.0 732.597e-6
Nb-95 89.423e-3 510.0e-3 490.0e-3 20 1212e-3 55528 3500 2800 20 755933e-6
Pu-238 26.316 730 55 120 356.815e-3 | 5.464 150 14 120 74.38e-6
Pu-239 6.196 200 5.4e-3 120 84.009e-3 - [1793 31 LDL~ 120 24.406e-6
Rpb-83 537604e-3 |37 22 30 7289e-3 41 194,468 18000 18000 20 2647e-3
Ro-84 433079e-3 [ 3.6 21 30 5872e-3 251123.04 11000 46.0 3.0 1.675e-3
Sr-85 91.554e-3 790.0e-3 430.0e-3 20 1241e-3 2| No Data 00
Sr-89 32.084e-3 4000e-3 30e-3 120 435024e-6 712912 180 LoL" 120 39.64e-6
Sr-90 59.15e-3 690.0e-3 2.0e-3 120 802.004e-6 |} 2.142 82 LoL* 120 29.157e-6
TOTAL PLUTONIUM | 32512 93.0 74 120 440824e-3 | - | 7256 150 14 120 98.785e-6
TRTIUM** 6.559 310 210 40 88.935e-3 19286911 330000 16000 120 126.563e-3
U-234 37.1e-3 93.0e-3 87e-3 120 503.03%-6 2027 54 LDL* 120 27 599%-6
U-235 2.169e-3 18.0e-3 3.5e-3 120 29.404e-6 121.339e-3 | 990.0e-3 100.0e-3 120 1.652e-6
U-238 22.789e-3 650e-3 120e-3 10 308.997e-6 (11749 59 540.0e-3 120 23.80%e-6
Zr-89 620.58e-3 47 23 20 8.414e-3 ] No Data 00

Volume of Flow: Influent = 13,558,873.0 liters  Final = 13,613,448.0 liters

**The treatment process does not affect tritium;
therefore, it is usually measured only once.
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TABLE 3-5

TA-50 RLWTF

Gross Alpha Removal

DATE RAW FINAL REMOVAL FACTOR
(Ci) (Ci) 100x(INF - EFF)/INF

JAN-2001 0.023 1.972e-5 99912

FEB-2001 0.011 2717e-5 99.752

MAR-2001 0.013 2.333e-5 99.825

APR-2001 0.074 2581e-5 99.965

MAY-2001 0.024 1.558e-5 99.936

JUN-2001 0.045 1.206e-5 99.973

JUL-2001 0.101 4.777e-6 99.995

AUG-2001 0.053 1.241e-5 99.976

SEP-2001 0034 1.1e-5 99.968

OCT-2001 0.035 1.498e-5 99.957

NOV-200t1 0.041 2473e-5 99.94

DEC-2001 0.087 1.022e-5 99.988

TOTAL 0.541 2018e-4 99.963 (average)

Volume of Flow:
Treated = 13,817,010.0 liters

Final = 13,613,448.0 liters
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TABLE 3-6

TA-50 RLWTF EFFLUENT
COMPARED TONPDES & NMED STANDARDS
JAN, 2001 through DEC, 2001
Regulator Regulated Standard FINAL

Parameter (mg/L) Avg.

(mglL)

NMED FLUORIDE 16 0732
NMED NITRATE-N 10.0 3.855
NMED TDS 1,000.0 392.147
NPDES ALUMI NUM 50 0.05799
NPDES ARSENIC 0.368 0.00213
NPDES BORON 50 0.06369
NPDE$ CADMIUM 0.05 0.00118
NPDES COBALT 1.0 0.00015
NPDES COD 1250 15.35483
NPDES COPPER 1.393 0.04467
NPDES ~ LEAD 0423 0.00363
NPDES MERCURY 7.7e-4 0.00012
NPDES RADIUM 3.0e-11
NPDES SELENIUM 0.005 0.00838
NPDES TOTAL_CHROMIUM 1.34 0.00902
NPDES TOXIC_ORGANICS 10
NPDES TSS 30.0 1.91462
NPDES VANADIUM 01 0.00409
NPDES ZINC 437 0.04295
NPDES pH 9.0 7.83287
NPDES NICKEL Report Only 0.01393
NPDES PERCHLORATE |- — Report-Only——— 0:07120

FINAL Avg. = Flow-weighted average concentration in effuent.
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TABLE 3-7-

TA-50 RLWTF
MINERAL SUMMARY
JAN, 2001 through DEC, 2001

RAW Number of . FINAL Number of

Average §{ Maximum Minimum | Sampies | Total (KG) | ° Average | Maximum Minimum | Samples | Total (KG)
ALKALINITY-MO* 56.566 1118 10 120 766378 .+ 168908 3343 1040 120 2299433
ALKALINITY-P* 0772 LoL* LoL* 120 10466 1076 LoL* LoL* 120 10.349
ALUMINUM 0408 16 Lo 120 5533 1 0411 041 LoL* 120 1513
AMMONIA-N 3428 834 1.65 10 46476 2] 3666 63 1.7 110 49.905
ANTIMONY 0.003 0.018 9.0e-4 120 0035 w5 0.002 0017 70e-4 120 0024
ARSENIC 0.004 002 LoL* 120 0048 “::] 0002 0.02 LoL* 120 0.03
BARIUM 0.031 0037 0.024 120 0419 24 0002 0.005 LDL® 120 0.03
BEHYLLI UM 0.002 0.007 LoL* 120 0029 w31 0001 0.005 LoL* 120 0.017
BORON 007 0.138 0015 120 0943 <o 0071 0.146 0.012 120 0967
CADMIUM 0.003 001 LoL* 120 0.041 4 0.001 0.003 LoL* 120 0017
CALCIUM 12.791 145 11.0 120 173438 :. 135262 595 677 120 480.035
CHLORIDE 21.401 476 138 110 290177 4] 28.007 558 128 1.0 381266
COBALT 0.009 0.002 LoL 120 0124 w4 0009 0.001 LoL* 120 0119
COoD 48.398 89.0 LoL* 120 656229 2] 15.355 56.0 LoL* 120 209.032
CONDUCTIVITY" 276.06 4730 2130 120 741714397 9370 586.0 120
COPPER 0417 227 0.138 120 5655 74 0.045 0.077 0.003 120 0608
CYANIDE 0.006 002 LoL” 120 0077 210007 002 Lot 120 0.102
FLUORIDE 0943 233 0.146 120 12.791 410732 111 0.332 110 9965
HARDNESS* 45944 51443 40645 120 622943 - {90398 151434 17.316 120 1230632
tRON 1738 263 078 120 23575 i+ 0031 0.08 0.009 120 0427
LEAD 0048 0.145 002 120 0652 %:10008 Q.02 LoL* 120 0.128
MAGNESIUM 3401 37 243 120 46.108 { 0571 13 LoL" 120 7767
MERCURY 0.003 0.005 0.002 120 0042 “] 1247e-4 40e-4 20e-5 120 0.002
NICKEL 041 024 003 120 1353 + 0.03 LoL* 120 0201
NITRATE-N 6.138 202 23 120 83225 661 0.198 120 52.484
PERCHLORATE 0293 0743 0.094 6.0 3971 0227 0.123 6.0 2294
PHOSPHORUS 3317 9.7 055 110 44972 151 0.01 110 2952
POTASSIUM 4954 84 33 120 67.175 115 35 120 100.156
SELENIUM 0.01 0.093 Lo 10 0.136 0.056 Lo 10 0137
SILICA DIOXIDE 69.755 79.6 LoL* 120 945.802 £%2:131204 46.0 LoL* 120 424.789
SILICON 30.058 414 LoL* 120 407.551 e 21.1 LoL* 120 194 849
SILVER 0013 0.042 Lo 120 0.178 0.01 Lo 120 0.063
SODIUM 24431 68.0 0.047 120 331251 ; 1770 100 120 1448.326
STRONTIUM 0055 0.055 0.055 10 0.742 4 0.02 0.02 002 10 0272
SULFATE 31454 1356 129 11.0 426476 4103797 168.0 559 100 1413037
TDS 178.842 2700 oL 120 2426245 41410204 576.0 2000 120 558429
THALLIUM 1.771e-4 0.002 Lo 120 0002 S 155e-4 8de-4 LDL* 120 0002
TIN 0418 042 042 1.0 5663 Lo LoL” LoL* 10
TKN 24.858 295 185 30 337052 %41 8.334 151 120 20 113454
TOTAL CATIONS* 224 ] 481 199 11.0 6916 9.12 445 120
TOTAL CHROMIUM | 0.045 0.141 0014 120 0614 0009 0028 0.001 120 0423
TSS 10.308 180 10 100 139.765 1% 2368 120 LoL* 100 3223
URANILUM 0085 0:185 -0:049 12.0 1154 L0007 0014 305~ |12 0.089
VANADIUM 002 008 0.003 120 0265 ~70012 0.026 Lot 120 0.159
ZINC . 0296 215 Lo 120 4015 w5 0045 0248 LDL* 120 0611
pH 7218 779 504 120 +:17.833 84 753 120

Volume of Flow: Influent = 13,558,873.0 liters  Final = 13,613,448.0 liters

*Alkalinities and hardness as mg CaC031.  *Conductivity as uScm  *Total Cations as megt.  *LDL: Less than Detection Limit.  Otherwise: mgh
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3.3 Wastes

The treatment of wastes generates other (secondary) waste streams. These secondary wastes
can be grouped under three headings — process sludge, solid wastes, and secondary and
tertiary radioactive liquid wastes (RLW). Influent to the TA-50 RLWTF contained 5616
kilograms of solids and about 0.75 curie of radioactivity. The treatment of this RLW, to
achieve compliance with DOE, EPA, and NMED discharge standards, resulted in the
generation of 68,480 kilograms of process sludge (307 drums), 94,132 kilograms of solid
wastes (780 drum equivalents), and more than four million liters of secondary RLW. Waste
types included chemical wastes, low-level radioactive wastes (LLW), mixed chemical and
low-level radioactive wastes (MLLW), and transuranic wastes. Details appear in the below
sections.

3.3.1 Process Sludge

During 2001, influent to the TA-50 RLWTF contained 2,566 kilograms of suspended and
dissolved solids. These radioactive and mineral contaminants were removed by chemical
precipitation (clarifier, Room 60) and through the off-site drying of evaporator bottoms. To
treat the influent so that it met discharge standards, totals of 11,767 and 2,015 kilograms of
lime and iron, respectively, were added to the clarifier. Other chemicals were also added at
other stages of the treatment process: sodium hydroxide for pH adjustment at the
neutralization chamber and at the clarifier, carbon dioxide prior to discharge, polymer at the
clarifier, and potassium and sodium permanganate at the neutralization chamber.

Influent solids and process chemicals are ultimately either discharged to Mortandad Canyon
as dissolved solids in treated waters, or wind up as process sludge that is shipped to Area G
for disposal (LLW) or storage (TRU). Totals of 5,616 kilograms of dissolved and suspended
solids were discharged as effluent, and 68,480 kilograms were sent to Area G as process
sludge. Process sludge consisted of 180 drums of LLW sludge weighing 25,396 kilograms,
104 drums of grouted concentrate from the reverse osmosis unit (32,347 kilograms), and 23
drums of TRU sludge (10,737 kilograms).

Table 3-8, TA-50-1-116 Vacuum Filter Drums Shipped for Disposal, provides some detail
about the drums of LLW sludge.
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TABLE 3-8

TA-50 RLWTF

TA-50-1-116, Vacuum Fiiter Drums Shipped For Disposal
01-JAN-2001 through 31-DEC-2001

MONTH NO of TOTAL GROSS U-235 PU-238 PU-239 AM-241
DRUMS VOLUME WEIGHT (Curies) (Curies) (Curies) (Curies)
(}Liters) (KG)
JAN-2001 26 5408.0 45340 507.361e-6 +/- 78.923e-6 27.059e-3 +/- 3.382e-3 29.314e-3 +/- 3.382¢-3 77.795e-3 +/- 7.892e-3
FEB-2001 21 4368.0 3783.0 426591e-6 +/- 66.35%-6 22752e-3 +/- 2844e-3 24647e-3 +/- 2.844e-3 65.411e-3 +/- 6.636e-3
MAR-2001 32 (?656.0 5860.0 422685e-6 +/- 65.751e-6 39.151e-3 +/- 4.536e-3 36449e-3 +/- 4.536e-3 77411e-3 +/- 7.721e-3
APR-2001 23 4784.0 3976.0 15.795e-6 +/- 15.795e-6 18583e-3 +/- 1.858e-3 13.008e-3 +/- 1.858e-3 17.654e-3 +/- 1.858e-3
MAY-2001 0 0 0 0 0 0 0
JUN-2001 12 %496.0 21340 8538e-6 +/- 8.538e-6 10.045e-3 +/- 1.004e-3 7.031e-3 +/- 1004e-3 9.543e-3 +/- 1.004e-3
JUL-2001 0 0 0 0 0 0 0
AUG-2001 0 0 0 0 0 0]
SEP-2001 66 13728.0 11365.0 48.426e-6 +/- 28227¢-6 62.933e-3 +/- 7275e-3 30.303e-3 +/- 3.88e-3 28266e-3 +/- 3.33%-3
OCT-2001 0 0 0 0 0 0 0
NOV-2001 0 0 0 0 0 0 0
DEC-2001 0 0 0 0 0 0 0
TOTAL 180 374400 316520 1429-3 +/- 0.264e-3 180.523e-3 +/- 209e-3 140.752e-3 +/- 17.605e-3 276.079¢-3 +/- 2B.451e-3
Issued 9 Apr 2002 10:41:35 a.m.
PAGE
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3.3.2 Solid Wastes

Solid wastes result from both day-to-day activities and from facility and equipment repairs
and modifications. Examples of wastes resulting from day-to-day activities include paper
towels, discarded liquid scintillation vials from laboratory procedures, used sample
containers, protective gloves, and spent filter cartridges. Examples of waste from repairs and
modifications include piping and worn pumps and motors. During 2001, the TA-50 RLWTF
generated 220 cubic meters and 94,132 kilograms of such wastes. Details about waste types
and quantities are provided in Table 3-10 below. As can be seen, lab wastes accounted for
about one-third of the volume of TA-50 solid wastes, while wastes from facility modifications
and repairs accounted for 90% of the weight of TA-50 solid wastes.

Table 3-9
Solid Wastes Generated at the TA-50 RLWTF During 2001
Chemical Mixed Totals
Waste LLW LLW

Volume (m°):
Laboratory wastes 0.12 45 0.02 46
Modifications & Repairs 55 S3 0.13 108
E-ET wastes * 0.03 0 242 2
Totals 55 98 2.57 156

Weight (kg):
Laboratory wastes 81 5,117 18 5,216
Modifications & Repairs 68,682 16,785 51 85,518
E-ET wastes * 29 0 3,369 3,398
Totals 68,792 21,902 3,438 94,132

* Primarily lead bricks

3.3.3 Secondary RLW

No treatment operation is 100% efficient, and secondary liquid wastes result. Examples
include waters used to backwash the gravity and RP filters, membrane flush waters and
cleaning agents, TUF daily purge waters, concentrate from the RO, and acid cleaning
solutions used at the evaporator. During 2001, the Main Treatment Plant generated more than
four million liters of secondary RLW (Table 3-10), or more than 30% of the total volume of
influent to the TA-50 RLWTF.
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3.4 Unit Operations

Historically, this Annual Report provided the statistic “hours of operation”, which referred to
clarifier operations during a calendar year. Due to the complexity of today’s operations, and
the flexibility offered by the different unit operations, “hours of operation” currently has little
meaning at today’s TA-50 RLWTF. Rather, each unit operation (a) operates a different
length of time, (b) treats a different volume of radioactive liquid wastes, and (c) generates its
own quantities of secondary wastes. Data (Del Signore, 03/31/02) is summarized in the Table
3-10 below, and is discussed in the following paragraphs.

Table 3-10
Unit Operations Data for CY 2001
Unit Operation Operation | Operation Treated Rate Waste Waste
(days) (hours) (liters) | (gpm) (liters) (%)
Main:
Clarifier/ Gravity Filter 203 1,218 | 13,360,000 48 880,000 7%
Tubular Ultrafilter 177 1,089 | 13,180,000 54 1,000,000 8%
Reverse Osmosis 33 874 1 16,802,000 85 | 2,770,000 15%
Secondary:
Rotary Vacuum Filter 150 700 216,000 14 14,144 7%
Evaporator 17 253 371,403 6.5 95,728 26%

The unit operations for the Main Treatment Process treated from 15-17 million liters of RLW,
compared to an influent volume of 10.7 million liters. The additional volumes result from the
need to treat recycled secondary wastes in addition to fresh influent. For example, the gravity
filter is backwashed with about 60,000 liters of process waters monthly, or 700,000 liters
annually. Backwash waters are sent to the headworks, and then recycled back through the
main treatment process. These 700,000 liters of backwash waters are therefore additional
workload for the clarifier, TUF, and RO. Similarly, daily purge waters from the TUF are sent
to the headworks and then recycled back through the main treatment process.

The above data also shows the relative efficiency of the clarifier (7% waste) versus the RO
(15% waste), and the average processing rates for the three unit operations — 48, 54, and 85
gpm, respectively.

Secondary treatment operations are largely independent of one another. The rotary vacuum
filter treats sludge from the clarifier and creates two waste streams — drums of sludge that are
sent to TA-54 for disposal, and decant and filtrate streams that are recycled to the Main
Treatment Process. The evaporator treats the concentrate or reject stream from the reverse
osmosis unit. As the table shows, the evaporator achieved a net volume reduction of about
3:1. Unit operations data was not available for the RP filter or electrodialysis reversal.
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3.5 Facility and Process Modifications
3.5.1 Facility Modifications

During 2001, the cross-country transfer line was taken out of service. This line was dedicated
to the transfer of radioactive liquid wastes from the TA-21 tritium facilities to the TA-50
RLWTF. Environmental protection was the primary reason for removing this pipeline from
service; it was a single-walled pipe for its entire length (~two miles). Reduction of RLW
waste volumes generated at the TA-21 facilities enabled the line to be taken out of service;
the smaller volumes can now be transported from TA-21 to TA-50 by truck.

The sludge tank was also removed from service during the summer of 2001. An in-ground
cement tank without secondary containment, the sludge tank had been used for nearly 40
years to collect clarifier sludge before the sludge was processed in the rotary vacuum filter.
TK-8 is now being used for sludge storage. It is an above-ground stainless steel vessel
located in Room 61 of the RLWTF. While the new tank has the benefit of secondary
containment, it also has a much smaller capacity (8,000 versus 28,000 gallons). As a result,
environmental safety has been increased, but operational flexibility has been reduced. In fact,
the risk posed by sludge treatment operations has been assessed with moderate risk, versus a
low-risk ranking of a year ago, because of this reduction in storage capacity.

3.5.2 Process Modifications

Three process modifications were made during 2001 consistent with recommendations of the
Secondary Stream Study. The most effective change was the routine pretreatment of influent
with potassium or sodium permanganate to enhance alpha removal. The permanganate both
oxidizes plutonium and americium to higher valence states that are less soluble, and also
creates a micro-flocculation effect that enhances settling and particle filtration. Following the
change, TUF permeate was not only less than DCGs more than 95% of the time, but was also
in single digits more than half the time. Of particular note was the day when feed to the
clarifier had a concentration of 640 nCi/L. TUF permeate was 17 pCi/L, meaning that alpha
radioactivity had been reduced by five orders of magnitude without the use of reverse
0Smosis.

Header and valves for the tubular ultrafilter (TUF) were re-designed. The TUF was
purchased with 25 banks of 12 tubes each. It also came equipped with a cleaning mechanism
that uses 50 air-actuated valves. The cleaning cycle isolates one bank at a time for cleaning
while allowing the other 24 banks to remain in production. The 50 air-actuated valves had
received heavy duty and had developed leaks, but could not be individually repaired.
Repairing any single valve necessitated the removal of the entire valve header. To overcome
this design deficiency, the TUF header and valves were re-designed and rebuilt.

The re-design of the TUF now allows for individual repair of the isolation valves, and will
allow leaks to be repaired when they develop (improved worker safety). In addition, the re-
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design and re-build enabled an expansion from 12 to 14 tubes per bank, and from 300 to 350
total tubes. This increased the capacity of the TUF by 5-8%.

The third process modification was the use of gravity filter effluent for dissolving clarifier
chemicals (lime and ferric sulfate). The plant test of April 2000 revealed that six gallons per
minute of industrial water was being used for chemical dissolution. This industrial water,
about ten per cent of the feed to the clarifier or 2,000 gallons per day, thus became
radioactively contaminated. Use of gravity filter effluent eliminated this large secondary
waste stream. The RLWTF received pollution prevention awards from both DOE
Headquarters and LANL’s Environmental Stewardship Office for this process modification.

3.6 Planning for the Future

The California Department of Public Health issued a health advisory limit of 18 pug/L of
perchlorate in drinking water during 2000 (CDHS, 06/01/00). While neither California, New
Mexico, or the EPA have yet imposed discharge standards for perchlorate, the DOE requested
that the RLWTF investigate perchlorate removal technologies that may limit perchlorate
concentrations in the RLWTF effluent. Such investigations were undertaken, and ion
exchange was selected as a candidate technology worthy of further investigation. Pilot tests
using actual RLW were conducted at TA-50 during late 2000 and the first eight months of
2001. The tests show that ion exchange is a feasible treatment option, and have paved the
way for the installation of equipment for perchlorate removal in the spring of 2002. This will
expand the main treatment process from six to seven treatment steps.

Alternatives were evaluated and a conceptual design completed during 2001 for improving
safety during a wildfire. These include upgrades to the RLWTF ventilation system , the
installation of 200,000 gallons of additional influent storage capacity, and the construction of
new headworks (pump house and influent monitoring and pre-treatment). About one million
dollars was devoted to the specification, evaluation, and conceptual design studies, and
requests have been formally submitted for proceeding with these major facility and process
changes. Approval to proceed with Title Il design was received from the DOE in October
2001. Detailed design and construction will proceed during FY02 and FYO03 on these major
upgrades (more than $15 million) to the TA-50 RLWTF.
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4. TA-21 RLWTF Operations in 2001

The TA-21 RLWTEF received 408,000 liters of influent, treated 457,000 liters, and transferred
351,000 liters to the TA-50 facility for further treatment. Monthly flow data for the TA-21
RLWTF is summarized in Table 4-1, TA-21 Monthly Flows, and depicted in Figure 4-1, TA-
21 Monthly Flows. Sludge was not treated in the vacuum filter during 2001, so that there
were no drums of sludge shipped to TA-54 for disposal.

A major change occurred in August when cleanup waters from the TSTA boiler were routed
to the TA-46 sewage plant. These non-radioactive waste waters formerly contributed 85%-

90% of the volume of influent to the TA-21 facility. Influent volume averaged 47,000 liters
per month prior to this change, but only 6,000 liters per month after

Reduction in the volume of influent to the TA-21 RLWTF enabled the closure of the Cross
Country line to be closed. The Cross Country line had been used to transfer treated water to
the TA-50 RLWTF. The smaller RLW volumes will henceforth be transported from TA-21 to
TA-50 by truck. The reduction in influent also means that the TA- 21 facility will be operated
less frequently. Operations have been reduced to about one day per month, versus 3-6 days
per month in recent years.

5. TA-53 RLWTF Operations in 2001

The TA-53 RLWTEF received 322,000 liters of radioactive liquid waste from TA-53
operations during 2001. In addition, another 353,000 liters of RLW were trucked from TA-50
to TA-53 for evaporation.

Waters from TA-50 had tritium concentrations that were less than the DOE discharge
standard of 2,000 nCy/L, and had been treated so that alpha concentrations were less than 30
pCi/L. These waters thus met DOE standards for discharge to the environment. However,
DOE had requested that LANL discharge waters that had tritium concentrations no greater
than 20 nCi/L, or 1% of the discharge standard. In order to meet this new request, about 4%
of the RLW treated at the TA-50 RLWTF had to be sent for solar evaporation. There is at no
known technology for removing tritium from radioactive liquid wastes.
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Table 4-1
TA-21 RLWTF Flow Summary
(January 2001 through December 2001)

Date Influent Treated Transfer
January 2001 50,203 85,281 40,664
February 2001 23,377 0 0
March 2001 31,918 0 0
April 2001 26,310 0 0
May 2001 83,220 105,454 128,441
June 2001 121,879 138,918 35,022
July 2001 39,838 127,013 146,871
August 2001 212 0 0
September 2001 0 0 0
October 2001 0 0 0
November 2001 0 0 0
December 2001 31,264 0 0

Totals 408,221 456,666 350,998

* All volumes in liters
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RLWTF Annual Report For 2001

Volume 2 — Supplemental Data

Volume 2 of the RLWTF Annual Report For 2001 is a collection of appendices that provide
operational details such as monthly and weekly sample results. Because it consists of details
and minutia, distribution of Volume 2 has been limited.

There are four appendices in Volume 2:

Appendix A, Other 2001 Data for the TA-50 RLWTF
Appendix B, Other 2001 Data for the TA-21 RLWTF

Appendix C, Historical Perspective
Appendix D, VOC and SVOC Data for the TA-50 RLWTF
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Appendix A
Other 2001 Data for the TA-50 RLWTF

Highlight and summary data for operations at the TA-50 RLWTF appear in Volume 1 of this
Annual Report. This appendix contains additional information about concentrations in plant
influent and effluent. Data comes from chemical and radiochemical analysis of monthly
composite samples. Specifically, this appendix contains the following information:

e Appendix A.1: TA-50 Monthly Flows - primarily plant influent, plant effluent, and
transfers from the TA-21 RLWTF. (3 pages)

e Appendix A.2: Radioisotope summary by month — concentrations and quantities in plant
influent and effluent. (12 pages)

e Appendix A.3: Mineral summary by month — concentrations and quantities in plant
influent and effluent. (12 pages)

e Appendix A.4: Concentration charts — concentrations of radioisotopes and minerals in
plant influent and effluent. Parameters that have been graphed are critical indicators to
either regulatory compliance or successful treatment operations. The following charts are

included:

Radioactive Parameters (7): Anions (4):
e Alpha radioactivity e Fluoride
e Betaradioactivity e NO;-N (Nitrate)
e Tritium e Perchlorate
e Am-241, Pu-238, Pu-239 e Sulfate
e Sr-90

Cations (6): Conventional Water-Quality Parameters (6):
e Calcium, Potassium e Alkalinity
e [ron e NH;-N (Ammonia)
e Mercury e (COD (Chemical Oxygen Demand)
¢ Sodium, Zinc o Silica

e TDS (Total Dissolved Solids)
e TSS (Total Suspended Solids)
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Appendix A.1
Monthly Flows, TA-50 RLWTF




TA50 MONTHLY FLOWS (liters)
JAN-2001 through DEC-2001

Influent Treated Time Rate Effluent DP Misc Recirc Sludge Caustic Acid
(hrs) (liters/min)
JAN-2001
Total 1,641,245 1,451,393 143.583 1541613 40,664 25,806 0 0 0 0
MaximuryDay 133678 138,321 9633 265.924 152,680
MinimurvDay 9,074 21,068 3.767 43874 64,932
Average/Day 52,943 69,114 6.837 170295 96,351
FEB-2001
Total 1263772 1,240,602 96.633 1,184,850 0 0 0 0 2,052 0
MaximuryDay 145,086 100,196 86 528.927 152,404
Minimum/Day 6,524 15231 00 80.162 73236
Average/Day 45,135 68,922 5369 213136 78,990
MAR-2001
Total 1187217 1,183,187 100.3 1,178,076 0 37,850 0 8,494 0 0
Maximuny/Day 150,707 105,076 9.0 266.475 146,691
Minimurm/Day 21,081 24,398 -3933 99.887 72,740
Average/Day 38,297 62273 5279 179.365 84,148
APR-2001
Total 1443265 1,351,329 134317 1,256,439 0 0 0 36,629 0 0
MaximuryDay 88,160 96,054 9.15 856.77 146,691 21234
MinimurvDay 17,712 31,560 1.067 57.486 71,480 15,395
Average/Day 48,109 67,566 6.716 203.782 78,627 18,314
MAY-2001
Total 1,266,572 1,531,374 124867 1,470,763 128,441 27,895 61332 0 0 0
MaximunyDay 91,620 130,580 8.05 464683 146,691 49,827
MinimurmvDay 17,809 24,500 2033 53.145 71,480 38,571
Average/Day 40,857 76,569 6243 212498 86,515 42,814




TA50 MONTHLY FLOWS (liters)

JAN-2001 through DEC-2001

Treated

_ Influent Time Rate Effiuent DP Misc Recirc Sludge Caustic Acid
(hrs) (liters/min)

JUN-2001

Total 1,123 491 1,164,751 1062 1,229,333 35,022 0 82,933 12,209 5124 0

Maximur/Day | 87,180 102,759 9083 307.378 146,691 -

MinimunyDay 2911 22,875 20 75248 58,929

Average/Day 37,450 64,708 59 182.828 76,833

JUL-2001

Total 1,310,855 1,405,057 113917 1,245,781 191,080 30,000 28,743 0 20 0

MaximumyDay | 94,780 140,872 9.95 375479 146,691 87,403

MinimunyDay 2,069 15,063 10 67.386 73,236 8,343

Average/Day 42,286 70,253 5696 207.797 77861 47,770

AUG-2001

Total 1,015,549 1,138,402 1147 1,242,552 4] 15,363 4] 4] 0 0o

Maximur/Day 104,491 96,815 8.333 293284 146,472 12,263

MinimunvDay 11,965 446 2017 58249 72,006 3,100

Average/Day 32,760 51,745 5462 169.332 77659 7682

SEP-2001

Total 1,332,342 1,324,892 106317 1,361,741 0 0 0 [ 0 0

Maximur/Day 119,432 173,228 13767 348.052 146,472

MinimunyDay 12,398 21,778 225 141.899 43493

Average/Day 44 411 77935 6254 214923 90,783

OCT-2001

Total 737284 737,829 67.483 732,360 0 0 121,991 o] 0 7,409
] ;Maxirmm/Day 59,839 94,295 9.133 42203 146,472 61,355

. 4,878 20,872 2017 46.909 73,236 60,636

23,783 49,189 4499 209.59 91,545 60,995




: TA50 MONTHLY FLOWS (iiters)
JAN-2001 through DEC-2001

Influent Treated Time Rate Effluent DP Misc Recirc Sludge Caustic Acid
(hrs) (liters/min)

NOV-2001
Total 577,898 645,675 65.85 584,658 0 42,006 0 0 0 0
Maximurm/Day 84877 122,819 6.833 342116 73236
MinimumyDay 7172 17219 4.017 46.164 72,006
Average/Day 19,263 53,806 5487 163.093 73,082
DEC-2001
Total 659,383 642,519 43.767 585,282 0 0 0 11,730 0 0
Maximurm/Day 65,807 104,288 73 362.479 73236
MinimumyDay 10,310 28,051 2183 193.929 72,630
Average/Day 21270 64,252 4377 248994 73,160
SUMMARY
Totai 13,558,873 13,817,010 1217933 13,613,448 395207 178,920 294,999 69,062 7,196 7,409
Maximum'Month | 1,641,245 1,531,374 1,541,613 191,080 42,006 121,991 36,629 5124 7,409
MinimunyMonth | 577,898 642,519 584,658 35,022 15,363 28,743 8,494 20 7,409
Average/Month | 1,129,906 1,151,418 101.494 189.077 1,134,454 32,934 14910 24,583 5,755 600 617
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Appendix A.2
Analyses of Monthly Composite
Radiological Samples, TA-50 RLWTF




TA50 RADIOISOTOPES

JAN-2001
RAW RAW FINAL FINAL
nCi/L Total (Ci) pCi/l Total (Ci)

ALPHA 8.0 11611e-3 9.1 14.029e-6
Am-241 4.1 5851e-3 3.0 4.625e-6
BETA 25 3.628e-3 4000 616.645e-6
Cs-137 LDL* LDL*
Pu-238 95 13.788e-3 30 4.625e-6
Pu-239 19 2.758e-3 3.0 4.625e-6
Sr-89 49.0e-3 71.118e-6 18.0 27.749e-6
Sr-90 96.0e-3 139.334e-6 3.1 4.779e-6
TOTAL PLUTONIUM | 114 16.546e-3 6.0 9.25e-6
TRITIUM** 4200.0 6.475e-3
U-234 8.7e-3 12.627e-6 36 5.55e-6
U-235 3.5e-3 5.08e-6 990.0e-3 1526e-6
U-238 59 9.096e-6
Total Alpha 22514e-3 20.951e-6

Volume of Flow:

Influent = 1,641,245.0 liters

*LDL: Less than Detection Limit.

Final = 1,541,613.0 liters

“*The treatment process does not affect tritiunt
therefore, it is usually measured only once.




TA50 RADIOISOTOPES

FEB-2001
RAW RAW FINAL FINAL
nCivL Total (Ci) pCi/l Total (Ci)

ALPHA 54 6.699¢e-3 14.0 16.588e-6
Am-241 1.4 1.737e-3 341 3.673e-6
BETA 21 2605e-3 300.0 355.455e-6
Cs-137 LDL* LoL”
Mn-54 110.0 130.334e-6
Nb-95 510.0e-3 632.707e-6 290.0 343.607e-6
Pu-238 55 6.823e-3 11.0 13.033e-6
Pu-239 19 2.357e-3 23 2.725e-6
Sr-89 3.0e-3 3.722e-6 LoL*
Sr-90 2.0e-3 2481e-6 40 4.739¢-6
TOTAL PLUTONIUM | 74 9.18e-3 133 15.759e-6
TRITIUM** 33000.0 39.1e-3
U-234 45.0e-3 55.827e-6 54 6.398e-6
U-235 LDL* 100.0e-3 118.485e-9
U-238 18.0e-3 22.331e-6 46 5.45e-6
Zr-89 23 2.853e-3
Total Alpha 10.973e-3 25.948e-6

Volume of Flow: Influent = 1,263,772.0 liters  Final = 1,184,850.0 liters

*LDL: Less than Detection Limit.

**The treatment process does not affect tritiuny
therefore, it is usually measured only once.




TA50 RADIOISOTOPES

MAR-2001
RAW RAW FINAL FINAL
nCill Total (Ci) pCi/| Total (Ci)

ALPHA 11.0 13.015¢-3 27.0 31.808e-6
Am-241 14 1.302¢-3 2.1 2474¢-6
BETA 15 1.775e-3 480.0 565.476e-6
Cs-137 LDL* LDL*
Mn-54 130.0 153.15¢-6
Nb-95 490.0e-3 579.762e-6 350.0 412327e-6
Pu-238 8.3 9.82¢-3 8.1 9.542¢-6
Pu-239 19 2248e-3 19 2238e-6
Sr-89 12.0e-3 14.198e-6 LDL*
Sr-90 24 0e-3 28.396e-6 LDL*
TOTAL PLUTONIUM | 102 12.069e-3 100 11.781e-6
TRITIUM** 2600.0 3.063¢-3
U-234 LDL* 75 8.836e-6
U-235 LDL* 120.0e-3 141.369e-9
U-238 LoL* 48 5.655¢-6
Zr-89 47 5561e-3
Total Alpha 13.37¢-3 23.232¢-6

Volume of Flow:

Influent = 1,187,217.0 liters

*LDL: Less than Detection Limit.

Final = 1,178,076.0 liters

**The treatment process does not affect tritiumm
therefore, it is usually measured only once.




TA50 RADIOISOTOPES

APR-2001
RAW RAW FINAL FINAL

7 nCi/lL Total (Ci) pCi/ Total (Ci)
ALPHA 590 79.728e-3 21.0 26.385e-6
Am-241 41 5.54e-3 72 9.046e-6
BETA 12.0 16.216e-3 LDOL”
Cs-137 340.0e-3 459.452e-6 LoL*
Mn-54 80.0 100.515¢-6
Pu-238 410 55.404e-3 56 7.036e-6
Pu-239 96 12.973e-3 27 3.392e-6
Sr-89 54e-3 7.297e-6 14 1.753¢e-6
Sr-90 40.0e-3 54.053e-6 82 10.303e-6
TOTAL PLUTONIUM | 50.6 68.377e-3 83 10.428e-6
TRITIUM** 31.0 41891e-3 6900.0 8.669e-3
U-234 55.0e-3 74.323e-6 35 4.398e-6
U-235 18.0e-3 24.324e-6 100.0e-3 125.644e-9
U-238 26.0e-3 35.135e-6 22 2.764e-6
Total Alpha 74.016e-3 23.998e-6

Volume of Flow:

Influent = 1,443,265.0 liters

*LDL: Less than Detection Limit.

Final = 1,256,439.0 liters

**The treatment process does not affect tritiuny
therefore, it is usually measured only once.




TA50 RADIOISOTOPES

MAY -2001
RAW RAW FINAL FINAL
nCi/L Total (Ci) pCl Total (Ci)

ALPHA 150 22971e-3 20.0 29.415e-6
Am-241 12 1.838e-3 29 4265e-6
BETA 47 7.197e-3 2000.0 2.942e-3
Cs-137 LoL* 220.0 323.568e-6
Mn-54 1200 176.492e-6
Pu-238 120 18.376e-3 46 6.766e-6
Pu-239 27 4.135e-3 1.6 2.353e-6
Fb-83 37 5.666e-3 1800.0 2647e-3
Rb-84 2.1 3.216e-3 1100.0 1.618e-3
Sr-85 430.0e-3 658.491e-6
Sr-89 LDL* LDbL*
Sr-90 13.0e-3 19.908e-6 500.0e-3 735.382e-9
TOTAL PLUTONIUM | 147 22511e-3 62 9.119e-6
TRITIUM** 6800.0 10.001e-3
U-234 42.0e-3 64.318e-6 10 1471e-6
U-235 LDL* 75.0e-3 110.307e-9
U-238 12.0e-3 18.376e-6 880.0e-3 1.294e-6
Total Alpha 24.413e-3 14.965e-6

Volume of Flow:

Influent = 1,266,572.0 liters

*LDL: Less than Detection Limit.

Final = 1,470,763.0 liters

“*The treatment process does not affect tritiurm
therefore, it is usually measured only once.




TA50 RADIOISOTOPES

JUN-2001

RAW RAW FINAL FINAL

nCvL Total (Ci) pCil Total (Ci)
ALPHA 27.0 31.448e-3 8.6 10.572e-6
Am-241 79 9.202e-3 49 6.024e-6
BETA 45 5.241e-3 LoL*
Cs-137 LDL* 590.0 725.306e-6
Mn-54 140.0 172.107e-6
Pu-238 23.0 26.789e-3 40 4917e-6
Pu-239 78 9.085e-3 990.0e-3 1217e-6
Rb-83 LoL* 890.0 1.094e-3
Fb-84 LDL* 540.0 663.84e-6
Sr-89 LoL* LoL*
Sr-90 LoL* LOL*
TOTAL PLUTONIUM | 308 35.874e-3 499 6.134e-6

| TRITIUM** 120000 14.752e-3

U-234 LoL* ) 460.0e-3 565.493e-9
U-235 LoL~ LDL*
U-238 LoL* : 230.0e-3 282.747e-9
Total Alpha 45.076e-3 12.724e-6

Volume of Flow: Influent = 1,123,491.0 liters Final = 1,229,333.0 liters

*LDL: Less than Detection Limit.

**The treatment process does not affect tritiumy
therefore, it is usually measured only once.




TA50 RADIOISOTOPES

JUL-2001
RAW RAW FINAL FINAL
nCIL Total (Ci) pCi! Total (Ci)

ALPHA 100.0 140.506e-3 110 13.704e-6
Am-241 15.0 21.076e-3 20 2492e-6
BETA 160 22481e-3 LDL*
Cs-137 LDL* LoL*
Pu-238 46.0 64.633¢-3 14 1744e-6
Pu-239 11.0 15.456e-3 LDL*
Sr-89 31.0e-3 43557e-6 LDL"
Sr-90 25.0e-3 35.126e-6 LDL*
TOTAL PLUTONIUM | 57.0 80.088e-3 LDL*
TRITIUM** 7700.0 9.593e-3
U-234 35.0e-3 49.177¢-6 LDL*
U-235 LDOL* LDL*
U-238 65.0e-3 91.329-6 540.0e-3 672.722e-9
Total Alpha 101.213e-3 42366-6

Volume of Flow: Influent = 1,310,855.0 liters Final = 1,245,781.0 liters

*LDL: Less than Detection Limit.

**The treatment process does not affect tritium;
therefore, it is usually measured only once.




TA50 RADIOISOTOPES

AUG-2001

RAW RAW FINAL FINAL

nCiL Total (Ci) pCit Total (Ci)
ALPHA 86.0 97.903e-3 150 18.638e-6
Am-241 58 6.603e-3 3.0 3.728e-6
BETA 24 2.732e-3 460.0 571.574e-6
Cs-137 LDL* LDL*
1-133 310.0 385.191e-6
Pu-238 320 36.429e-3 3.0 3.728e-6
Pu-239 8.3 9.449e¢-3 23 2.858e-6
Rb-84 48.0 57.157e-6
Sr-89 LoL” LDL*
Sr-90 13.0e-3 14.799¢-6 LDL*
TOTAL PLUTONIUM | 40.3 45.878e-3 53 6.586e-6
TRITIUM** 6900.0 8574e-3
U-234 31.0e-3 35.29¢-6 26 3231e-6
U-235 LDL* LDL*
U-238 46.0e-3 52.366e-6 24 2.982e-6
Total Alpha 52.516e-3 13.544e-6

Volume of Flow:

Influent = 1,015,549.0 liters

*LDL: Less than Detection Limit.

Final = 1,242,552.0 liters

**The treatment process does not affect tritiun
therefore, it is usually measured only once.




TA50 RADIOISOTOPES

SEP-2001
RAW RAW FINAL FINAL
nCiL Total (Ci) pCi/l Total (Ci)

ALPHA 140 18.548e-3 35.0 47.661e-6
Am-241 39 5.167e-3 17 2.315e-6
BETA 980.0e-3 1.298e-3 3200 435.757e-6
Cs-137 LDL* LDL*
Pu-238 220 29.148e-3 40 5.447e-6
Pu-239 54e-3 7.154e-6 11 1.498e-6
Sr-89 LoL* LDL*
Sr-90 LDL* LoL
TOTAL PLUTONIUM | 22.005 29.155e-3 51 6.945e-6
TRITIUM** 12000.0 16.341e-3
U-234 70.0e-3 92.742e-6 15 2.043e-6
U-235 LOL” LoL*
U-238 36.0e-3 47.696e-6 730.0e-3 994.071e-9
Total Alpha 34.415¢-3 11.302e-6

Volume of Flow:

influent = 1,332,342.0 liters

*LDL: Less than Detection Limit.

Final = 1,361,741.0 liters

**The treatment process does not affect tritiumg
therefore, it is usually measured only once.




TA50 RADIOISOTOPES

OCT-2001
RAW RAW FINAL FINAL
nCi/L Total (Ci) pCif Total (Ci)

ALPHA 420 30.989e-3 16.0 11.718e-6
Amr241 93 6.862e-3 45 3296e-6
BETA 100 7.378e-3 3500 256.326e-6
Co-60 780 57.124e-6
Cs-137 LoL* LoL*
Pu-238 310 22.873e-3 95 6.957¢-6
Pu-239 6.7 4.943e-3 23 1.684e-6
Rb-83 22 1.623e-3
Rb-84 36 2.656e-3
Sr-85 790.0e-3 582.885e-6
Sr-89 400.0e-3 295.132e-6 LoL*
Sr-90 LoL* 43 3.149e-6
TOTAL PLUTONIUM | 37.7 27.816e-3 118 8.642¢-6
TRITIUM** 210 15.494e-3 7500.0 5.493e-3
U-234 93.0e-3 68.618e-6 40 2.929e-6
U-235 LoL* oL
U-238 LbL~ 720.0e-3 527 299e-9
Total Alpha 34.747e-3 14.867¢-6

Volume of Flow:

influent = 737,284.0 liters

*LDL: Less than Detection Limit.

Final = 732,360.0 liters

“*The treatment process does not affect tritium;
therefore, it is usually measured only once.




TA50 RADIOISOTOPES

NOV-2001
RAW RAW FINAL FINAL
nCi/L Total (Ci) pCi/t Total (Ci)

ALPHA 590 38.095e-3 280 16.37e-6
Am-241 120 7.748e-3 17.0 9.939e-6
BETA 5.1 3.293e-3 590.0 344.948e-6
Cs-137 10 645.675e-6 LDL*
Pu-238 40.0 25827e-3 15.0 8.77e-6
Pu-239 120 7.748e-3 LDL~
Sr-89 LoL* LoL*
Sr-90 100.0e-3 64.567e-6 LDL*
TOTAL PLUTONIUM | 520 33575e-3 LDL*
TRITIUM** 210 13.559e-3 6100.0 3.566e-3
U-234 LDL" 6.3 3.683e-6
U-235 LDL* LbL~
U-238 LDL* 38 2222e-6
Total Alpha 41323e-3 22.392e-6

Volume of Flow: Influent = 577,898.0 liters  Final = 584,658.0 liters

*LLDL: Less than Detection Limit.

**The treatment process does not affect tritium;
therefore, it is usually measured only once.




TA50 RADIOISOTOPES

DEC-2001

RAW RAW FINAL FINAL

nGilL Total (Ci) pGif Total (Ci)
ALPHA 1200 77.102e-3 200 11.706e-6
Am-241 420 26.986¢-3 70 4097¢-6
BETA LDL* LDL*
Cs-137 LOL* LOL*
Pu-238 730 46.904¢-3 3.1 1814e-6
Pu-239 200 12.85e-3 3.1 1814e-6
Sr-89 LDL* LDL*
Sr-90 690.0e-3 443.338¢-6 LDL*
TOTAL PLUTONIUM | 930 59.754e-3 62 3.629¢-6
TRITIUM"* 280 17.991e-3 1600.0 936.451e-6
U-234 78.0e-3 50.116e-6 27 158e-6
U-235 LOL* LDL*
U-238 65.0e-3 41.764e-6 950.0e-3 556.018e-9
Total Alpha 86.79¢e-3 9.306e-6

Volume of Flow: Influent = 659,383.0 liters  Final = 585,282.0 liters

“LDL: Less than Detection Limit.

**The treatment process does not affect tritium;
therefore, it is usually measured only once.
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Appendix A.3
Analyses of Monthly Composite
Mineral Samples, TA-50 RLWTF




TA50 MINERALS

JAN-2001
RAW FINAL
Concentration Total (KG) Concentration Total (KG)
ALKALINITY-MC* 510 74021 188.0 289.823
ALKALINITY-P* LoL- LoL*
ALUMINUM 16 2322 LOL"
AMMONIA-N 24 3483 3.1 4779
ANTIMONY 0.002 0.003 0.002 0.003
ARSENIC 0.002 0.003 LoL*
BARUM 0.029 0.042 0.002 0.003
BERYLLIUM 0.001 0.001 LDL*
BORON 0052 0075 0077 0.119
CADMIUM 001 0015 LDL®
CALCIUM 12.8 18.578 400 61.665
CHLORDE 21.0 30479 558 86.022
COBALT LoL* Lo
COD 450 65.313 16.0 24 666
CONDUCTIVITY® 2810 9370
COPPER 227 3295 0.058 0.089
CYANIDE LoL” 0.006 0.009
FLUORDE 1.07 1553 1.03 1588
HAFRDNESS* 46.828 67.966 103.71 159.881
IRON 17 2467 004 0.062
LEAD LoL” LoL*
MAGNESIUM 361 524 093 1434
MERCURY 0.002 0.003 20e-4 3083e-4
NICKEL 0.09 0.131 003 0.046
NITRATE-N 41 5951 62 9558
PHOSPHORUS 16 2322 0.07 0.108
POTASSIUM 33 479 6.3 9.712
SELENIUM LoL* LDL*
SILICA DIOXIDE 78.0 113209 46,0 70.914
SILICON 36.8 53.411 211 32.528
SILVER 0.008 0012 LoL*
SODIUM 29.0 42.09 151.0 232784
SULFATE 144 209 1240 191.16
TDS 2400 348.334 5760 887.969
THALLIUM 1.9e-4 2.758e-4 1.7e-4 2621e-4
TOTAL CATIONS® 235 8.76
TOTAL CHROMIUM | 0.043 0.062 0.008 0012
TSS 120 17.417 12.0 18.499
URANIUM 0.079 0.115 0.014 0.022
VANADIUM LDL® LDL*
ZINC 0.12 0174 LoL*
pH 726 7.83

Volume of Flow: Influent = 1,641,245.0 liters  Final = 1,541,613.0 liters

*Alkalinities and hardness as mg CaC03/1.  *Conductivity as uS/cm. *Total Cations as megl.  Otherwise: my/i

*LDL: Less than Detection Limit.




TAS50 MINERALS

FEB-2001
RAW FINAL
Concentration Total (KG) Concentration Total (KG)
ALKALINITY-MO" 700 86.842 156.0 184.837
ALKALINITY-P* LoL* LoL*
ALUMINUM LoL* LbL*
AMMONIA-N 25 3.102 6.3 7465
ANTIMONY 9.0e-4 0.001 0.001 0.001
ARSENIC 0.003 0.004 LDL®
BARUM 0.025 0.031 0.003 0.004
BERYLLIUM 0.001 0.001 LoL*
BORON 0.045 0.056 0.052 0.062
CADMIUM 0.003 0.004 LoL*
CALCIUM 110 13.647 440 52.133
CHLORIDE 138 17.12 257 30451
COBALT LoL” ' LDL"
CcoD 50.0 62.03 8.0 9479
CONDUCTIVITY* 2680 7620
COPPER 028 0.347 0.045 0.053
CYANIDE 0.005 0.006 0.005 0.006
FLUORDE 0.72 0.893 081 0.96
HA ADNESS” 40.645 50424 115221 136.52
{RON 078 0.968 0.02 0.024
LEAD LoL* LoL*
MAGNESIUM 32 397 1.3 1.54
MERCURY 0.002 0.002 4.0e-5 4.739e-5
NICKEL 003 0.037 003 0038
NITRATE-N 23 2.853 55 6517
PHOSPHORUS 1.73 2.146 0.12 0.142
POTASSIUM 43 5335 70 8294
SELENIUM LoL* LbL*
SILICA DIOXIDE 720 89.323 360 42655
SILICON 360 44 662 19.0 22512
SILVER LoL* Lo
SODIUM 250 31.015 100.0 118485
SULFATE 142 17617 1240 146.921
TDS 1760 218346 4740 561619
THALLIUM LoL* LoL*
TOTAL CATIONS* 235 6.64
TOTAL CHROMIUM | 0.015 0019 0.003 0.004
TSS 5.0 6203 LbL*
URANIUM 0.053 0.066 0.014 0.017
VANADIUM LoL* LoL*
ZINC 009 0112 LbL*
pH 76 78

Volume of Flow: Influent = 1,263,772.0 liters  Final = 1,184,850.0 liters

*Alkalinities and hardness as mg CaC031.  "Conductivity as uScm *Total Cations as meg!l.  Otherwise: mg/

"LDL: Less than Detection Limit.




TA50 MINERALS

MAR-2001
RAW FINAL
Concentration Total (KG) Concentration Total (KG)
ALKALINITY-MO" 710 84.006 138.0 162574
ALKALINITY-P* Lo Lo
ALUMINUM LoL* LDL*
AMMONIA-N 262 31 233 2.745
ANTIMONY 0.00t 0.001 7.0e-4 8247e-4
ARSENIC Lo 0.001 0.001
BARUM 0.027 0.032 oL
BERYLLIUM LoL* Lo
BORON 0.029 0034 LDL*
CADMIUM 0.004 0.005 LoL*
CALCIUM 134 15.855 345 40644
CHLORIDE 17.6 20.824 128 15.079
COBALT LoL LoL*
CcoD 340 40228 280 32.986
CONDUCTIVITY" 2540 586.0
COPPER 0.14 0.166 0.036 0.042
CYANIDE 0.003 0.004 0.004 0.005
FLUORIDE 0.54 0.639 0.39 . 10459
HAFRDNESS* 47.379 56.058 90.059 106.096
IRON 1.71 2023 LoL*
LEAD LoL* LoL
MAGNESIUM 3.38 3.999 0.95 1119
MERCURY 0.002 0.002 LoL*
NICKEL LoL LoL*
NITRATE-N 272 3218 21 2474
PHOSPHORUS 174 2059 0.11 ’ 0.13
POTASSIUM 37 4378 35 4123
SELENIUM LoL* LDoL*
SILICA DIOXIDE 783 92 644 314 36.992
SILICON 372 44015 16.9 19.909
SILVER LDL* LoL~
SODIUM 254 30.053 734 86.117
SULFATE 129 15.263 775 91.301
TDS 380 44961 2380 280.382
THALLIUM 6.0e-5 7.099¢-5 5.0e-5 5.89e-5
TOTAL CATIONS" 2.38 4.76
TOTAL CHROMIUM | 0014 0017 LOL-
TSS 150 17.748 LoL*
URANIUM 0.052 0.062 0012 0014
VANADIUM LoL* LoL"
ZINC 02 0237 oL
pH 74 803

Volume of Flow: influent = 1,187,217.0 liters  Final = 1,178,076.0 liters

*Alkalinities and hardness as mg CaC031.  *Conductivity as uS/cm. "Total Cations as megl.  Otherwise: mg/

«  "LDL: Less than Detection Limit.




TA50 MINERALS

APR-2001
PAW FINAL
Concentration Total (KG) Concentration Total (KG)
ALKALINITY-MO* 48.0 64.864 136.0 170.876
ALKALINITY-P* LoL* LoL*
ALUMINUM LDL* LoL*
AMMONIA-N 25 3.378 28 3518
ANTIMONY 0.001 0.001 9.0e-4 0.001
ARSENIC 0.002 0.003 LoL*
BARUM 0.03 0.041 0.002 0.003
BERYLLIUM 0.001 0.00t LDL*
BORON 0.031 0.042 0.043 0.054
CADMIUM 0.002 0.003 LoL*
CALCIUM 136 18.378 40.3 50634
CHLCORIDE 236 31.891 283 35557
COBALT Lot LoL*
COD 410 55404 13.0 16.334
CONDUCTIVITY" 2490 6200
COPPER 0.152 0205 0.037 0.046
CYANIDE 0.002 0.003 0.005 0.006
FLUOCRIDE 095 1284 0.59 0.741
HARDNESS* 48249 652 104.129 130.832
IRON 2.05 277 LDL*
LEAD 0.06 0.081 0.02 0.025
MAGNESIUM 347 4689 0.85 1.068
MERCURY 0.002 0.003 4.0e-5 5.026e-5
NICKEL 0.04 0.054 0.01 0013
NITRATE-N 42 5676 34 4272
PHOSPHORUS 724 9.784 151 1.897
POTASSIUM 4.0 5405 5.1 6.408
SELENIUM LOL* 0.003 0.004
SILICA DIOXIDE 795 107 431 345 43.347
SILICON 31.9 43.107 16.5 20.731
SILVER 0.013 0018 LoL*
SODIUM 217 29.324 812 102.023
SULFATE 163 22,027 1210 152.029
TDS 160.0 216213 2820 354316
THALLIUM 7.0e-5 9.459e-5 84e-4 0.001
TOTAL CATIONS® 212 6.02
TOTAL CHROMIUM | 0.041 0.055 0.008 0.01
TSS 14.0 18.919 1.0 1256
URANIUM 0.056 0.076 0.007 0.009
VANADIUM LoL* LoL*
ZINC 02 027 LoL*
pH 7.19 774

Volume of Flow: Influent = 1,443,265.0 liters  Final = 1,256,439.0 liters

“Alkalinities and hardness as mg CaC031.  *Conductivity as uS/cm  *Total Cations as megl.  Otherwise: mg/l

‘LDL: Less than Detection Limi.




TA50 MINERALS

MAY -2001
RAW FINAL
Concentration Total (KG) Concentration Total (KG)
ALKALINITY-MO" 400 61255 1300 191.199
ALKALINITY-P LDL* LDL"
ALUMINUM 0.18 0276 LoL*
AMMONIA-N 1.65 2527 17 25
ANTIMONY 0.003 0.005 0.001 0.001
ARSENIC 0.001 0.002 LoL”
BARUM 0.037 0057 0002 0.003
BERYLLIUM 0.002 0.003 Lol
BORON 0.095 0.145 0.061 0.09
CADMIUM 0.003 0.005 0.001 0.001
CALCIUM 19 18223 445 65.449
CHLORIDE 16.7 25.574 252 37.063
COBALT 0.001 0.002 LoL*
cob 380 58.192 100 14.708
CONDUCTIVITY* 2310 623.0
COPPER 0.16 0245 0.054 0.079
CYANIDE 0.003 0.005 0.006 0.009
FLUORDE 1.1 1.685 111 1.633
HARDNESS® 42.768 65.494 114.164 167.908
IRON 1.61 2466 LoL*
LEAD 0.032 0.049 LDbL*
MAGNESIUM 317 4854 0.74 1.088
MERCURY 0.003 0.005 1.0e-4 1471e-4
NICKEL 0112 0172 Q019 0.028
NITRATE-N 457 6.998 435 6.398
PHOSPHORUS 265 4058 0.05 0074
POTASSIUM 483 7.397 7.75 11.398
SELENIUM LoL* LDL”
SILICA DIOXIDE 752 115.159 379 55.742
SILICON 383 58.652 19.7 28974
SILVER 0012 0.018 LoL*
SODIUM 23.9 366 91.0 133.839
SULFATE 235 35.987 1350 198553
DS 206.0 315463 4020 591247
THALLIUM 3.0e-5 4594e-5 LoL*
TOTAL CATIONS* 206 5.96
TOTAL CHROMIUM | 0.027 0.041 LoL*
TSS 60 g.188 LoL*
URANIUM 0.049 0075 0.003 0.004
VANADIUM 0.008 0012 0.004 0.006
ZINC 0.396 0608 0.029 0.043
pH 7.1 7.76

Volume of Flow: Influent = 1,266,572.0 liters  Final = 1,470,763.0 liters

* Alkalinities and hardness as mg CaC03/1.  *Conductivity as uS/cm *Total Cations as megl.  Otherwise: mg/

*LDL: Less than Detection Limit.




TAS50 MINERALS

JUN-2001
RAW FINAL
Concentration Total (KG) Concentration Total (KG)
ALKALINITY-MO* 55.0 64.061 180.0 22128
ALKALINITY-P* LoL* Lol
ALUMINUM 0.15 0.175 0.084 0.103
AMMONIA-N 1.86 2.166 268 3295
ANTIMONY 0.002 0.002 0.001 0.001
ARSENIC 0.002 0.002 LoL*
BARUM 0.03 0.035 0.004 0.005
BERYLLIUM 0001 0.001 oL
BORON 0.13 0.151 0.1 0.135
CADMIUM 0.004 0.005 0.003 0.004
CALCIUM 117 13.628 427 52493
CHLORDE 19.8 23.062 33.0 40.568
COBALT Lot Lo
coD 430 50.084 16.0 19.669
CONDUCTIVITY* 2400 7800
COPPER 0.141 0.164 0.046 0.057
CYANIDE 0.004 0.005 0007 0.009
FLUORDE 113 1316 08 0.983
HAFDNESS* 4231 49281 107528 132.188
IRON 20 2.33 0.033 0.041
LEAD 002 0.023 Lo
MAGNESIUM 3.18 3.704 022 027
MERCURY 0.002 0.002 4.0e-5 4917e-5
NICKEL 0216 0252 0018 0022
NITRATE-N 368 4286 573 7.044
PHOSPHORLS 1.58 1.84 0.11 0.135
POTASSIUM 402 4682 9.96 12244
SELENIUM 0.002 0.002 0.003 0.004
SILICA DIOXIDE 760 88.521 295 36265
SILICON 348 40.533 136 16.719
SILVER LoL* LDL*
SODIUM 272 31.681 116.0 142603
SULFATE 19.9 23179 1410 173.336
TDS 1020 118.805 5160 634.336
THALLIUM LDL* LDL*
TOTAL CATIONS* 208 76
TOTAL CHROMIUM | 0.141 0.164 0028 0.034
TSS 14.0 16.307 10 1229
URANIUM 0.055 0.064 LoL*
VANADIUM 0.028 0.033 oL
ZINC 0.148 0.172 LD
pH 729 791

Volume of Flow: influent = 1,123,491.0 liters  Final = 1,229,333.0 liters

*Alkalinties and hardness as mg CaC031.  *Conductivity as uS/cm *Total Cations as megd.  Otherwise: mgi

*LDL: Less than Detection Limit.




TA50 MINERALS

JUL-2001
RAW FINAL
Concentration Total (KG) Concentration Total (KG)
ALKALINITY-MO* 540 75873 1040 129.561
ALKALINITY-P* LoL: LoL*
ALUMINUM 0.341 0.479 0.047 0.059
AMMONIA-N 427 6.0 367 4572
ANTIMONY 0.001 0.001 9.0e-4 0.001
ARSENIC 0.003 0.004 0.002 0.002
BARUM 0.036 0.051 0.003 0.004
BERYLLIUM 0.00% 0.001 LDL*
BORON LoL" LoL*
CADMIUM Lo LoL”
CALCIUM 145 20373 595 74124
CHLORIDE 217 3049 228 28.404
COBALT LDL* LoL*
CcoD LoL* Lo
CONDUCTIVITY" 2610 . 7440
COPPER 0.198 0278 0.033 0.041
CYANIDE 0.002 0.003 0.009 0.011
FLUORIDE 087 1222 095 1.183
HARDNESS* 51.443 7228 151434 188.654
{AON 263 3695 LoL*
LEAD 0032 0045 LOL*
MAGNESIUM 37 5.199 0695 0.866
MERCURY 0.003 0.004 26e-4 3239e-4
NICKEL 0.07 0.098 0.01 0.012
NITRATE-N 592 8.318 417 5.195
PERCHLORATE 0.094 0.132 0.163 0203
PHOSPHORUS 1.7 2.389 0.03 0.037
POTASSIUM 4.69 6.59 115 14.326
SELENIUM LoL” Lo~
SILICA DIOXIDE 796 111843 352 43851
SILICON 414 58.169 194 24.168
SILVER LDL* LDL*
SODIUM LDL® 92.3 114.986
SULFATE 2041 28242 168.0 209291
TDS ) 2700 379.365 530.0 660264
THALLIUM 1.5e-4 2.108e-4 20e-5 2492e-5
TOTAL CATIONS® 6.52
TOTAL CHROMIUM {0.032 0.045 0.012 0.015
TSS 10 1.405 LoL*
URANIUM 0.136 0.191 9.0e-4 0.001
VANADIUM 0015 0.021 0.006 0.007
ZINC 0281 0.395 0.085 0.106
pH 68 753

Volume of Flow: Influent = 1,310,855.0 liters  Final = 1,245,781.0 liters

“Alkalinities and hardness as mg CaC03/1.  *Conductivity as uS/cm. “Total Cations as meg/l.  Otherwise: mg/

*LDL: Less than Detection Limit.




TAS50 MINERALS

AUG-2001
RAW FINAL
Concentration Total (KG) Concentration Total (KG)
ALKALINITY-MO* LOL* 113.0 140408
ALKALINITY-P* LOL* LoL*
ALUMINUM LoL* LoL*
AMMONIA-N 3.86 4.394 471 5.852
ANTIMONY 0.003 0.003 0.001 0.001
ARSENIC LDL* LoL*
BARUM 0.027 0031 LoL*
BERYLLIUM LbL* LoL*
BORON 0.047 0.054 0.146 0.181
CADMIUM LOL® LDL*
CALCIUM 131 14.913 36.1 44856
COBALT LbL" LoL*
COD 610 69.443 9.0 11.183
CONDUCTIVITY* 2830 630.0
COPPER 0.139 0.158 0.009 0.011
CYANIDE 0.003 0.003 0.007 0.009
FLUORDE 0.99 1127 077 0.957
HARDNESS* 42717 48.629 LoL*
IRON 1.39 1.582 0.009 0.011
LEAD 0.033 0.038 LoL*
MAGNESIUM 243 2766 LoL*
MERCURY 0.004 0.005 20e-5 2.485e-5
NICKEL 0.087 0.099 LoL*
NITRATE-N 8.01 9.119 661 8213
PERCHLORATE 0.25 0.285 015 0.186
PHOSPHORUS 055 0.626 LoL*
POTASSIUM 655 7457 577 717
SELENIUM 0.006 0.007 0012 0015
SILICA DIOXIDE 778 88.568 26.0 32.306
SILICON LDL® LbL*
SILVER 0.03 0.034 LoL*
SODIUM 254 28.915 58.0 72.068
TDS 256.0 291.431 4180 519.387
THALLIUM LDL® 156-4 1.864e-4
TOTAL CATIONS* 211 57
TOTAL CHROMIUM | 0.058 0.066 0.001 0.001
URANIUM 0.113 0.129 0.006 0.007
VANADIUM 0.003 0.003 LoL*
ZINC LOL* 0.021 0.026
pH 5.04 7.94

Volume of Flow: Influent = 1,015,549.0 liters  Final = 1,242,552.0 liters

*Alkalinities and hardness as mg CaC034.  "Conductivity as uS/cm.  *Total Cations as meg/l.  Otherwise: mg/

. “LDL: Less than Detection Limit.




TA50 MINERALS

SEP-2001
RAW FINAL
Concentration Totat (KG) Concentration Total (KG)
ALKALINITY-MO" 513 67.967 2463 335.397
ALKALINITY-P* LoL* LoL*
ALUMINUM 04 053 0.024 0033
ANTIMONY 0.002 0.003 0.001 0.001
ARSENIC 0.005 0.007 Lo
BARUM 0032 0.042 0.001 0001
BERYLLIUM 0.006 0.008 0.002 0.003
BORON 0.015 0.02 0012 0016
CADMIUM 0.002 0.003 LoL:
CALCIUM 12.5 16.561 15.4 20.971
CHLORDE 185 24511 185 25.192
COBALT 0.001 0.001 LoL
CcoD 770 102017 13.0 17.703
CONDUCTIVITY" 2130 7180
COPPER 0225 0298 0.044 0.06
CYANIDE LoL* Lo
FLUORDE 0.146 0.193
HARDNESS* 45.708 60.558 38.969 53.066
|RON 149 1974 0.009 0012
LEAD 0.055 0.073 LDL*
MAGNESIUM 352 4664 0.125 017
MERCURY 0.005 0.007 t4e-4 1.906e-4
NICKEL 0075 0.099 0.008 0011
NITRATE-N 202 26.763 15 2043
PERCHLORATE 0283 0.375 0.187 0255
POTASSIUM 4.75 6293 826 11248
SELENIUM 0034 0.045 0.046 0.063
SILICA DIOXIDE LoL* LoL*
SILICON LDL" LDL”
SILVER 0.008 0011 LoL*
SODIUM 232 30.737 1640 223.326
STRONTIUM 0.055 0073 0.02 0.027
SULFATE 13586 179.655
TDS 1280 169586 4300 585549
THALLIUM LoL* LoL*
TIN 042 0.556 Lot
TOTAL CATIONS® 1.99 9.12
TOTAL CHROMIUM | 0.028 0.037 0.008 0.011
URANIUM 0.1 0132 0.002 0.003
VANADIUM 0.006 0.008 LoL*
ZINC LoL* LoL*
pH 723 767

Volume of Flow: Influent = 1,332,342.0 liters  Final = 1,361,741.0 liters

*Alkalinities and hardness as mg CaC03/1.  *Conductivity as uS/cm *Total Cations as meg/l.  Otherwise: mg/

*LDL: Less than Detection Limit.




TA50 MINERALS

OCT-2001
RAW FINAL
Concentration Total (KG) Concentration Total (KG)
ALKALINITY-MO* 1118 82489 3343 244828
ALKALINITY-P LoL" LoL*
ALUMINUM 0438 0.323 LoL”
AMMONIA-N 8.34 6.153 454 3.325
ANTIMONY 0.001 7.378e-4 0.001 7.324¢-4
ARSENIC Lot LoL"
BARUM 0.028 0.021 0.001 7.324e-4
BERYLLIUM 0.003 0002 LoL”
BORON 0.124 0.091 0.066 0.048
CADMIUM 0.001 7.378e-4 LoL”
CALCIUM 13 8.337 6.95 5.09
CHLORDE 476 35121 225 16.478
COBALT 0.002 0.001 LoL®
COb 64.0 47221 100 7.324
CONDUCTHVITY* 4730 7350
COPPER 0.179 0.132 0.065 0.048
CYANIDE 0.02 0.015 0.02 0.015
FLUORDE 233 1719 104 0.762
HARDNESS” 43.329 31969 17.947 13.144
IRON 1.31 0.967 0.025 0.018
LEAD 0077 0.057 LoL”
MAGNESIUM 367 2.708 0.144 0.105
MERCURY 0.005 0.004 40e-4 2.92%-4
NICKEL 0.119 0.088 0.009 0.007
NITRATE-N 7.34 5416 0.198 0.145
PERCHLORATE 0743 0548 0.123 0.09
PHOSPHORUS 9.17 6.766 007 0.051
POTASSIUM 77 5.681 84 6.152
SELENIUM Lot LoL”
SILICA DIOXIDE 63.772 47053 36808 26957
SILICON 298 21987 172 12597
SILVER LoL* Lo
SODIUM 680 50.172 1770 129.628
SULFATE 203 14978 609 44,601
TDS 2200 162.322 2000 146472
THALLIUM 1.0e-4 7.378e-5 LoL*
TKN 246 18.151
TOTAL CATIONS" 481 8.87
TOTAL CHROMIUM | 0.06 0.044 0.011 0.008
TSS 140 10.33 Lo
URANIUM 0.119 0.088 0.002 0.001
VANADIUM 0.009 0.007 LoL*
ZINC 0.19 0.14 0.051 0.037
pH 779 84

Volume of Flow: Influent = 737,284.0 liters  Final = 732,360.0 liters

" Alkalinities and hardness as mg CaCO34.  “Conductivity as ucm. *Total Cations as meg/l.  Otherwise: mg/i

“LDL: Less than Detection Limit.




TA50 MINERALS

NOV-2001
RAW FINAL
Concentration Total (KG) Concentration Total (KG)
ALKALINITY-MO" 977 63.082 1258 73.55
ALKALINITY-P* Lo LoL*
ALUMINUM 07 0.452 041 024
AMMONIA-N 554 3577 5.54 3239
ANTIMONY 0002 0.001 77e-4 4502e-4
ARSENIC 0.015 0.01 0015 0.009
BARUM 0.024 0.015 0.002 0.001
BERYLLIUM 0.007 0.005 0.005 0.003
BORON 0.101 0.065 0.11 0.064
CADMIUM 0.001 6.457e-4 LoL”
CALCIUM 122 7877 677 3.958
CHLORIDE 228 14.721 198 11576
COBALT 0.002 0.001 LoL*
COD 890 57 465 56.0 32741
CONDUCTIVITY" 363.0 661.0
COPPER 0.331 0214 0.061 0.036
CYANIDE 0.02 0.013 0.02 0.012
FLUOR DE 0.78 0.504 0332 0.194
HARDNESS" 44506 28.736 17.316 10.124
IRON 227 1.466 0.033 0.019
LEAD 0.097 0.063 0.007 0.004
MAGNESIUM 3.41 2202 0.1 0.058
MERCURY 0.004 0.003 3.3e-4 1.929¢-4
NICKEL 024 0.155 0011 0.006
NITRATE-N 2.45 1582 0.334 0.195
PERCHLORATE 0264 0.17 0175 0.102
PHOSPHORUS 55 3551 0.07 0.041
POTA SSIUM 584 3.771 5.42 3.169
SILICA DIOXIDE 642 41.452 18.96 11.085
SILICON 300 19.37 8.86 518
SILVER 0.042 0.027 0.003 0.002
SODIUM 533 3.441 100 5.847
SULFATE 402 25956 559 32682
TDS 2500 161.419 2000 116.932
THALLIUM 2.8e-4 1.808e-4 80e-5 4677e-5
TKN 295 19.047 120 7016
TOTAL CATIONS® 3.76 445
TOTAL CHROMIUM | 0.033 0.021 0.005 0.003
TSS 180 11.622 LoL*
URANIUM 0.06 0.039 0.013 0.008
VANADIUM 0.08 0.052 LoL*
ZINC 215 1.388 0249 0.146
pH 7.35 781

Volume of Flow: Influent = 577,898.0 liters  Final = 584,658.0 liters

* Alkalinities and hardness as mg CaC03/1.  "Conductivity as uS/cm.  *Total Cations as meg/l.  Otherwise: mg/

*LDL: Less than Detection Limit.




TA50 MINERALS

DEC-2001
RAW FINAL
Concentration Total (KG) Concentration Total (KG)
ALKALINITY-MO* 644 41378 2650 155.1
ALKALINITY-P LOL* LoL”
ALUMINUM 0.344 0.221 0.03 0.018
AMMONIA-N 6.27 4.029 6.19 3623
ANTIMONY 0018 0.012 0.017 0.01
ARSENIC 0.02 0.013 0.02 0.012
BARUM 0034 0.022 0.001 5.853e-4
BERYLLIUM 0.005 0.003 0.003 0.002
BORON 0.138 0.089 0.126 0074
CADMIUM 0.001 6.425¢e-4 0.001 5853e-4
CALCIUM 110 7.068 13.7 8.018
CHLORDE 228 14649 343 20.075
COBALT 0.001 6.425e-4 0.001 5.853e-4
CcoD 760 48831 380 22241
CONDUCTIVITY* 2770 7200
COPPER 0237 0.152 0.077 0.045
CYANIDE 0.02 0.013 0.02 0012
FLUORIDE 102 0.655 0.862 0.505
HAFRDNESS® 41015 26.353 34538 20214
IFON 1.35 0.867 0.053 0.031
LEAD 0.145 0.093 0.006 0.004
MAGNESIUM 329 2114 0.08 0.047
MERCURY 0.005 0.003 8.0e-5 4.682e-5
NICKEL 0.152 0.098 0015 0.009
NITRATE-N 474 3046 0735 043
PERCHLORATE 0217 0.139 0.227 0.133
PHOSPHORUS 78 5.012 0.05 0.029
POTASSIUM 84 5397 10.1 5911
SELENIUM 0.093 0.06 0.056 0.033
SILICA DIOXIDE 78752 506 42.158 24674
SILICON 368 23645 197 1153
SILVER 0.038 0.024 0.005 0.003
SODIUM 267 17.155 1480 86.622
SULFATE 167 1073 755 44.189
TDS LDL* 4200 245818
THALLIUM 0.002 0.001 6.4e-4 3.746e-4
TKN 185 11.887 15.1 8.838
TOTAL CATIONS® 279 8.15
TOTAL CHROMIUM | 0.065 0.042 0.008 0.005
TSS 100 6.425 LDL”
URANIUM 0.185 0.119 0.005 0.003
VANADIUM 0.039 0.025 0.026 0.015
ZINC 081 0.52 0.147 0.086
pH 7.35 784

Volume of Flow: Influent == 659,383.0 liters  Final = 585,282.0 liters

*Alkalinities and hardness as mg CaCo3!.  *Conductivity as uS/cm. *Total Cations as meg/l.  Otherwise; mg/l

*LDL: Less than Detection Limit.
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Appendix A.4
TA-50 RLWTF Concentration Charts,
Plant Influent and Effluent
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RAWS50 and FINALS0
Pu-239 concentration (nCi/L).

JAN-2001 through DEC-2001

200]
178[
156
133[

10

20

30

4.0 50 6.0 70 8.0 90 100

11.0

12.0

inal50

FINALS50
Pu-239 concentration (pCi

JAN-2001 through DEC-2001

+ rawb0

9l 0o 00 = = = v PN B










RAWS50 and FINAL50
/ KALINITY-MO concentration (mg/L).

JAN-2001 through DEC-2001

340.
302.
264.
226!
188.!
151.
113.
756
378

0‘0 —_ 1 i 1 )
1.0 20 3.0 40 50 6.0 7.0 8.0 90 100 110 120

final50 + raws0

RAWS50 and FINALS50
SILICA_DIOXIDE concentration (mg/L).

JAN-2001 through DEC-2001

80.0
7141
622

m

N

L% r.N

—

-

ir 20 30 4.0 50 6.0 70 8.0 90 100 110 120

final50 + raws0







RAWS0 and FINALS50
FLUORIDE concentration (mg/L).
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Appendix B
Other 2001 Data for the TA-21 RLWTF

Highlight and summary data for operations at the TA-21 RLWTF appear in Volume 1 of this
Annual Report. This appendix contains additional information about concentrations in plant
influent and effluent. Data comes from chemical and radiochemical analysis of monthly
composite samples. Specifically, this appendix contains the following tables:

e Appendix B.1: TA-21 Monthly Flows — primarily plant influent, plant effluent, and
transfers from the TA-21 RLWTFE. (3 pages)

¢ Appendix B.2 Radioisotope summary by month — concentrations and quantities in plant
influent and effluent. (4 pages)

e Appendix B.3: Mineral summary by month — concentrations and quantities in plant influent
and effluent. (4 pages)

Samples were collected only when the TA-21 facility was in operation, which occurred only in

January, May, June, and July. Appendices B.2 and B.3, therefore, only contain four pages
each.
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Appendix B.1
Monthly Flows, TA-21 RLWTF




TA21 MONTHLY FLOWS (liters)

JAN-2001 through DEC-2001

Influent Treated Time Rate Fitter Time Fitter Rate Transfer Misc Recirc
{(nrs) (liters/min) (hrs) (liters/min)
JAN-2001
Total 50203 85281 7.367 545 40664 1022
MaximurmyDay 19315 71991 5.667 211.739 4583 63.85
MinimunvDay 1039 13290 17 130.294 0.867 62.336
Average/Day 1619 42641 3.683 171.017 2725 63.093
FEB-2001 '
Total 23377 0 0.0 0.0 o] 0
MaximunyDay 9432
MinimuryDay 1546
Average/Day 835 0.0 00
MAR-2001
Total 31918 0 0.0 0.0 0 0
MaximunvyDay 8683
MinimunyDay 803
Average/Day 1030 0.0 00
APR-2001
Total 26310 0 00 00 o] 0
MaximurmyDay 14552
MinirmunvDay 1166
Average/Day 877 00 00
MAY-2001
Total 83220 105454 5517 3317 128441 0
Maximum/Day 28648 62987 295 355.856 1.833 139.66 49827
MinimunvDay 1378 42467 2567 275763 1483 116.381 38571
Average/Day 2685 52727 2758 31581 1.658 128.02 42814




TA21 MONTHLY FLOWS (liters)

JAN-2001 through DEC-2001

Influent

Treated

Time
(hrs)

Rate
(liters/min)

Filter Time
(hrs)

Filter Rate
(liters/min)

Transfer

Misc

Recirc

JUN-2001

Total

121879

12017

9.75

35022

Maximurm/Day

68063

6.933

210935

5.833

Minirmury/Day

5.083

167.766

3917

Average/Day

6.008

189.351

4875

JUL-2001

Total

39838

127013

5917

4.083

146871

Maximur/Day

23046

87403

MinimunyDay

433

8343

Average/Day

1285

357.783

126.444

48957

AUG-2001

Total

212

00

0.0

Maximum/Day

Minimum/Day

Average/Day

00

00

SEP-2001

Total

00

0.0

Maxinmurm/Day

Minimum/Day

Average/Day

0.0

0.0

OCT-2001

Total

0.0

0.0

Maximurm/Day

MinimunyDay

Average/Day

00

00




TA21 MONTHLY FLOWS (liters)
JAN-2001 through DEC-2001

Influent Treated Time Rate Filter Time Filter Rate Transfer Misc Recirc
(hrs) (liters/min) (hrs) (liters/min)

NOV -2001

Total 0 0 00 00 0 0 0

MaximunyDay

Minimum/Day

Average/Day 0.0 00

DEC-2001

Total 31264 0 0.0 0.0 0 0 0

MaximunyDay

MinimunyDay

Average/Day 00 0.0

SUMMARY

Total 408221 456666 30817 226 350998 1022 0

MaximunyMonth | 121879 138918 146871 1022

MinimunyMonth | 212 85281 35022 1022

Average/Month § 34018 38056 2568 24698 1.883 82.14 29250 85 0
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Appendix B.2
Analyses of Monthly Composite
Radiological Samples, TA-21 RLWTF




TA21 RADIOISOTOPES

JUL-2001
RAW RAW
nCi/L Total (Ci)

ALPHA 390 1.554e-3
Am-241 300 1.195e-3
BETA 46 183.255e-6
Cs-137 Lo
Pu-238 59 235.044e-6
Pu-239 100 398.38e-6
Sr-89 180.0e-3 7.171e-6
Sr-90 76.0e-3 3.028e-6
TOTAL PLUTONIUM | 159 633.424e-6
U-234 310.0e-3 12.35e-6
U-235 LDL*
U-238 LDL*
Total Alpha 1.841e-3

Volume of Flow: Influent = 39,838.0 liters

*LDL: Less than Detection Limit.

“*The treatment process does not affect tritium;
therefore, it is usually measured only once.

Transfered = 146,871.0 liters




TA21 RADIOISOTOPES

JAN-2001
RAW RAW
nCi/t Total (Ci)

ALPHA 7.3 366.482¢-6
Am-241 57 286.157e-6
BETA 38 190.771e-6
Cs-137 LDL*
Pu-238 15 75.305¢-6
Pu-239 1.6 80.325e-6
Sr-89 250.0e-3 12.551¢-6
Sr-90 170.0e-3 8.535e-6
TOTAL PLUTONIUM | 31 155.629e-6
U-234 430.0e-3 21587e-6
U-235 4.0e-3 200.812e-2
U-238 39e-3 195.792e-9
Total Alpha 463.575e-6

Volume of Flow: influent = 50,203.0 liters  Transfered = 40,664.0 liters

*LDL: Less than Detection Limit,

**The treatment process does not affect tritiumy
therefore, it is usually measured only once.




TA21 RADIOISOTOPES

MAY -2001
RAW RAW
nCi/lL Total (Ci)

ALPHA 200 1.664e-3
Am-241 14.0 1.165e-3°
BETA 48 399.456e-6
Cs-137 LDL"
Pu-238 24 199.728e-6
Pu-239 75 624.15e-6
Sr-89 LoL*
Sr-90 180.0e-3 14.98e-6
TOTAL PLUTONIUM | 9.9 823.878e-6
U-234 280.0e-3 23.302e-6
U-235 10.0e-3 8322e-9
U-238 8.0e-3 665.76e-9
Total Alpha 2.013e-3

Volume of Flow: Influent = 83,220.0 liters  Transfered = 128,441.0 liters

“LDL: Less than Detection Limit.

**The treatment process does not affect tritium;
therefore, it is usually measured only once.




TA21 RADIOISOTOPES

JUN-2001
RAW RAW

nCi/L. Total (Ci)
ALPHA 36 438.84e-6
Am-241 3.1 377.89e-6
BETA 19 23161e-6
Cs-137 LDL”
Pu-238 15 182.85e-6
Pu-239 15 182.85e-6
Ro-83 LDL"
Ro-84 LDL*
TOTAL PLUTONIUM | 3.0 365.7e-6
U-234 190.0e-3 23.161e-6
U-235 17.0e-3 2.072e-6
U-238 LoL”
Total Alpha 768.823e-6

Volume of Flow: Influent = 121,879.0 liters  Transfered = 35,022.0 liters

“LDL: Less than Detection Limit.

**The treatment process does not affect tritiumy
therefore, it is usually measured only once.
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Appendix B.3
Analyses of Monthly Composite
Mineral Samples, TA-21 RLWTF




TA21 MINERALS

JAN-2001
RAW
Concentration Total (KG)

ALKALINITY-MO 151.0 7.581
ALKALINITY-P 57.0 2.862
ALUM{NUM 1.1 0055
AMMONIA-N 047 0.024
ANTIMONY 0.002 1.004e-4
ARSENIC 0.006 3012e-4
BARIUM 005 0.003
BERYLLIUM 0.001 502e-5
BORON 0.068 0.003
CADMIUM 0026 0.001
CALCIUM 104.0 5221
CHLORIDE 25.1 126
COBALT LDL"
CoD 700 3514
CONDUCTIVITY 736.0
COPPER 0063 0.003
CYANIDE LoL”
FLUORIDE 124 0.062
HARDNESS 281.019 14,108
IRON 10.4 0522
LEAD Lo
MAGNESIUM 5.18 026
MERCURY 54e-4 2711e-5
NICKEL 007 0.004
NITRATE-N 10 0.05
PHOSPHORUS 42 0211
POTASSIUM 342 1.717
SELENIUM LDLr
SILICA DIOXIDE 37.0 1.858
SILICON 265 1.33
SILVER LoL”
SODIUM 87.3 4383
SULFATE 238.0 11.948
TDS 694.0 34841
THALLIUM 1.3e-4 6.526e-6
TOTAL CATIONS 8.82
TOTAL CHROMIUM | 0.035 0002
TSS 66.0 3313
URANIUM 0022 0.001
VANADIUM LD
ZINC 0.12 0.006
pH 984

Volume of Flow: Influent = 50,203.0 liters Transfered = 40,664.0 liters

*Alkalinities and hardness as mg CaC034.  “Conductivity as uS/cm  *Total Cations as meq/l.  Otherwise: mg/!

“LDL: Less than Detection Limit.




TA21 MINERALS

MAY -2001
RAW
Concentration Total (KG)

ALKALINITY-MO 216.0 17.976
ALKALINITY-P LOL*
ALUMINUM 204 017
AMMONIA-N 017 0014
ANTIMONY 0.003 2497e-4
ARSENIC 0014 0.001
BARIUM 0.101 0.008
BERYLLIUM 0004 3.329¢-4
BORON 0.112 0.009
CADMIUM 0.046 0.004
CALCIUM 1180 982
CHLORIDE 215 1789
COBALT 0008 6.658e-4
COoD 100.0 8.322
CONDUCTIVITY 820.0
COPPER 0.182 0015
CYANIDE 0.028 0002
FLUORIDE 088 0073
HARDNESS 339532 28256
IRON 235 1.956
LEAD 007 0006
MAGNESIUM 109 0907
MERCURY 12e-4 9.986e-6
NICKEL 0.139 0012
NITRATE-N 007 0.006
PHOSPHORUS 112 0932
POTASSIUM 69.8 5809
SELENIUM 0002 1.664e-4
SILICA DIOXIDE 68.0 5659
SILICON 483 402
SILVER LDL*
SODIUM 795 6616
SULFATE 2230 18.558
TOS 8300 69.073
THALLIUM 2.1e-4 1.748e-5
TOTAL CATIONS 884
TOTAL CHROMIUM | 0.08 0007
TSS 1490 124
URANIUM 0032 0003
VANADIUM 0.031 0003
ZINC 0.366 003
pH 844

Volume of Flow: Influent = 83,220.0 liters  Transfered = 128,441.0 liters

*Alkalinities and hardness as mg CaC03/1.  *Conductivity as uS/cm. *Total Cations as meg/l.  Otherwise: mg/l

“LDL! Less than Detection Limit.




TA21 MINERALS

JUN-2001
RAW
Concentration Total (KG)

ALKALINITY-MO 306.0 37.301
ALKALINITY-P LoL"
ALUMINUM 1.32 0.161
AMMONIA-N 046 0.056
ANTIMONY 9.0e-4 1.097e-4
ARSENIC 0.004 4876e-4
BARIUM 0.051 0.006
BERYLLIUM LDL*
BORON 01 0.012
CADMIUM 0013 0.002
CALCIUM 1120 13653
CHLORIDE 331 4035
COBALT 0.01 0.001
COoD 1400 17.066
CONDUCTIVITY 651.0
COPPER 0.046 0.0086
CYANIDE 0.008 9.752e-4
FLUORIDE 088 0.107
HARDNESS 324.962 39.613
|RON 575 0.701
LEAD LDL"
MAGNESIUM 110 1.341
MERCURY 7.6e-4 9264e-5
NICKEL 0.029 0.004
PHOSPHORUS 129 1573
POTASSIUM 856 10435
SELENIUM 0.005 6.095¢e-4
SILICA DIOXIDE 795 9.691
SILICON 444 5412
SILVER LDL"
SODIUM 94.4 11507
TDS 936.0 114.098
THALLIUM 30e-5 3.657e-6
TOTAL CHROMIUM 10026 0.003
TSS 79.0 9.63
URANIUM 0011 0.001
VANADIUM 0.043 0.005
ZINC 0076 0.009
pH 9.71

Volume of Flow: Influent = 121,879.0 liters  Transfered = 35,022.0 liters

* Alkalinities and hardness as mg CaC03/.  *Conductivity as uS/cm  *Total Cations as meg/l.  Ctherwise: mg/

*LDL: Less than Detection Limit.




TA21 MINERALS

JUL-2001
RAW

Concentration Total (KG)
ALKALINITY-MO 4840 19282
ALKALINITY-P 4510 17967
ANTIMONY 0.002 7.968e-5
ARSENIC 0.006 2.3%e-4
CONDUCTIVITY 2160.0
FLUORIDE 123 0.049
PERCHLORATE 0056 0.002
SELENIUM 0002 7.968e-5
TDS 886.0 35296
THALLIUM 1.0e-4 3.984e-6
TSS 89.0 3.546
URANIUM 0015 5976e-4
pH 118

Volume of Flow: Influent = 39,838.0 liters  Transfered = 146,871.0 liters

*Alkalinities and hardness as mg CaC03/1.  *Conductivity as uS/cm.  *Total Cations as meq/l.  Otherwise: mg/

*LDL: Less than Detection Limit.
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Appendix C
Historical Perspective for the TA-50 RLWTF
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Appendix C
Historical Perspective for the TA-50 RLWTF

There are many indicators of RLWTF performance. This chapter presents some indicators for
operations performance during the past twelve years, 1990-2001, so that some perspective is
added to the information presented in Volume 1 for the year 2001.

C.1 Flows

Figures C-1, C-2, and C-3 present recent flows for the TA-50, TA-21, and TA-53 facilities,
respectively. As can be seen, flows during 2001 were the lowest over the last twelve years for
the TA-50 RLWTF. The decrease for 2001 was the direct result of re-routing cleanup waters
from the TA-48 boiler, which are non-radioactive, to the TA-46 sewage plant. RLW volumes
at the TA-21 and TA-53 facilities are in similar decline.

Figure C-1
TA-50 RLWTF FLOWS
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Figure C-2
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C.2 Effluent Quality

The TA-50 RLWTF discharges treated waters to Mortandad Canyon through Outfall #051.
Treated waters must meet standards imposed by the DOE and the EPA. The NMED has
proposed, but not imposed, additional standards. The TA-21 and TA-53 facilities have no
discharges.

EPA Discharge Standards: Table C-1 lists the number of violations for Outfall #051 for the
past eleven years. For added perspective, data is also included for the entire Laboratory. This
information is compiled by ESH-18, and is reported in the annual Environmental Surveillance
Reports.

Table C-1
NPDES Violations 1991-2001
LLANL RLWTF
Year No. of No. of No. of No. of No. of
Outfalls Samples | Violations | Samples | Violations
1991 139 2.096 24 52 0
1992 139 2,294 21 52 0
1993 140 2,267 19 52 1
1994 124 2,199 28 52 0
1995 124 1,917 22 52 0
1996 97 1,724 34 52 2
1997 88 1,281 7 52 1
1998 88 1,164 8 52 2
1999 65 1,250 16 52 10
2000 21 1,323 0 52 0
2001 21 1,219 4 52 0

* More than 20 parameters (discharge standards) per sample

DOE Discharge Standards: DOE Order 5400.5 publishes guidelines for permissible
discharges to the environment. For discharges of more than a single isotope, as is the case for
the TA-50 RLWTF, the discharge standard is actually expressed as “the sum of ratios must be
less than or equal to 1.00” This requires the calculation of a ratio for each isotope (discharge
concentration of an isotope is divided by the discharge standard for that isotope), and then the
summation of ratios for all isotopes. Table C-2 indicates that RLWTF discharges met this
standard during 2000 and 2001.

NMED Groundwater Standards: The NMED has proposed that TA-50 discharges meet
standards for groundwater quality for fluoride, nitrates, and total dissolved solids. These
standards have not been officially imposed because the NMED has not approved the RLWTF
Groundwater Discharge Plan Application that was submitted in August 1996. Nevertheless,
the RLWTF has operated since mid-1999 as those these standards were in force. Table C-3
shows discharge data for the past three years.
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Table C-2
Radioactive Discharges 1991-2001

Sum of Ratios* | Isotopes >DCG
1991 9.60 #Am, By, 'Cs, *°Sr
1992 16.02 *'Am
1993 19.21 *Am
1994 9.40 2 Am, 2%pu
1995 8.94 I Am, 2%py, 2Py
1996 8.32 #Am, 2%Pu
1997 8.52 2 Am, 2*py, 2°Pu
1998 7.84 M Am BEpy, 2°Pu
1999 7.30 M Am P8py, PPy
2000 0.32 None
2001 0.40 None

* Discharge standard = 1.00

Table C-3
Discharges vs. Proposed NMED Standards

Fluoride (1.6 mg/L) | Nitrate (10 mg/L) TDS (1000 mg/L)
Year Avg. Max. Avg. Max. Avg. Max.
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
1999 1.1 3.0 243 923 528 880
2000 0.3 0.7 2.5 7.5 306 578
2001 0.7 1.1 3.9 6.6 410 576
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C.3 Wastes

Table C-4 shows waste generation at the TA-50 RLWTF for the past 12 years. Quantities of
LLW, Mixed LLW and transuranic waste are about the same as they have been since 1996.
Quantities of chemical waste were the highest they have been over the past 12 years. All but
0.2% of the chemical wastes, however, came from four dump trucks of soil and asphalt that
were generated by the installation of a new security gate.

Table C-4
Wastes Generated at the TA-50 RLWTF

Chemical LLW MLLW TRU MTRU
(kg) (m®) (') (m’) (m’)
1990 - 2,241 124 68 11.0 0
1991 3,681 151 57 2.0 0
1992 1,017 126 41 0.0 0
1993 1,905 154 18 3.0 0

1994 4,372 140 8 0.0
1995 92 177 35 0.0 0
1996 347 196 1.2 0.0 0
1997 159 488 0.8 0.0 4.2
1998 747 120 0.0 1.0 1.0
1999 201 175 3.2 0.0 5.0
2000 384 132 2.5 16.1 0.0
2001 68,792 158 2.6 0.4 4.4
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C.4 Radioactir Para eters

Since 10 December 1999, no discharges from the TA-50 RLWTF have been above D' 3

dis arge standards. The improvement resulted fro1 installation of the membrane processes
in March 1999, following resolution of startup problems. Discharges of tot: radioactivity,
alpha radioactivity, and tritium are presented in Figures C-4, C-5, and C-6.

Figure C-4
RADIOACTIVITY (GROSS : PHA) IN TA-50 RLWTF EFFLUENT
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C.6 Facility and Process Modifications
C.6.1 Facility Modifications

The TA-50 RLWTF is beyond its design life. Because of this, problems have been
experienced in the facility during operations, and have been identified by self-assessment and
external assessments. In order to address and correct the problems, a large number of repair,
replace, and/or upgrade projects have had to be executed. A list of recent facility
modification projects is summarized in Table C-5 below, and a brief description of each
appears in the text that follows.

Table C-5
Recent RLWTTF Facility Modifications
Completed K% | Project
1993 400 1. Repair neutralization chamber
1995 520 2. Install emergency generator, new transformer, other electrical
1995 100 3. Replace acid tank in WM-66
1996 600 4. Repair 25K influent tank
1997 1,430 5. Replace waste lines, TA-55 to TA-50
1997 500 6. Consolidate stacks (only one CAM)
1997 500 7. De-scale clarifiers and piping
1999 5,200 8. TA-53 treatment facilities *
2000 450 9. Effluent tank clean and repair
2001 60 | 10. Closure of the TA-21 cross-country line
Current 240" | 11. Remediation of generator collection vaults (20 of 75 to date)

* All other projects took place at TA-50.

1. Neutralization chamber: This 30-year-old grit chamber had developed a leak. Completed
in 1993 at a cost of $400,000.

2. Emergency generator and new transformer: This project resulted from a failure mode
analysis performed by the DOE. The generator (1250 kilowatts) can handle the entire
RLWTF electrical load in case of outage. The transformer pad, switchgear housing, and
conduit were designed to incorporate a secondary transformer. In addition, Motor Control
Center “A” was replaced. Completed in 1995 at a cost of $520,000.

3. Acid tank: This project resulted from an evaluation of the structural integrity of this 30-
year-old tank. Completed in 1995 at a cost of $100,000.
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10.

11.

25K influent tank: This corrective action was performed in response to Tiger Team
(1992-1993) and EPA (1993) audits. A 17,000-gallon steel vessel was inserted into the
25,000-gallon underground concrete cell, thus providing secondary containment and leak
detection capability. Completed in 1996 at a cost of $600,000.

Waste lines from TA-55: A three-foot bow had developed in the valve pit at TA-50. The
entire length of PVC pipe, both primary and secondary piping, was replaced. Completed
in 1997 at a cost of $1,430,000.

Stack consolidation: Requirements of the Clean Air Act would have required that eight
stacks at the RLWTF be outfitted with air samplers and continuous air monitoring. To
avoid this expense, these and three other stacks were consolidated into a single stack
equipped with an air sampler and CAM. Completed in 1997 at a cost of § 500,000.

De-scale clarifiers and piping: Radioactive liquids were seeping through clarifier walls.
Internal surfaces were de-scaled, then re-coated with an epoxy-based paint. Completed in
1997 at a cost of $500,000.

TA-53 treatment facility: The solar evaporation ponds at TA-53 had developed leaks, and
the underground tanks did not meet RCRA requirements for containment and leak
detection. The new facility has two lift stations, three aging tanks, and two above-ground
solar evaporation ponds.

Effluent tank clean and repair: The high quality of permeate from the TUF and RO
membrane units caused radioactivity to leach from the walls of the below-grade concrete
effluent tanks. One of the effluent tanks also had developed a leak. To correct these
items, tank walls were sandblasted clean, then coated with an impermeable epoxy paint.
Completed in 2000 at a cost of $450,000.

Closure of the TA-21 cross-country line: This single-wélled pipe, approximately two
miles in length, was drained and capped. Transfers of treated RLW from TA-21 to the
TA-50 RLWTF will henceforth be accomplished by truck.

Generator collection vaults: This project resulted from the accumulation of maintenance
issues. Repairs included surface preparation and sealing of walls and floors, installing
OSHA-compliant ladders, and installing balusters to protect manways from snow plows
and other traffic. Not yet completed.
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C.6.2 Process Modifications

Discharge standards become more stringent each year. In 2001, for example, the NPDES
permit for Outfall #051 was revised. Improvements to the process are also continually
sought. There are economic and environmental benefits from changing process equipment
and/or flows. Primarily because of these two factors, process modifications are made each
year. A list of recent process modification projects is summarized in Table C-6 below, and a
brief description of each appears in the text that follows.

Table C-6
Recent RLWTF Process Modifications

Completed K$ | Project
1996 800 1. Replace old PDP 1144 computer control system
1997 1,200 2. Install four above-ground storage tanks (Bldg 50-248)
1999 200 3. Electrochemical denitrification
1999 4,050 4. Membrane processes (TUF, CUF, RO)
1999 350 5. Electrodialysis reversal
2000 1,400 6. Interim evaporator
2001 300 7. TUF upgrades and valve replacement
2001 6 8. Use of gravity filter effluent for clarifier chemicals
2001 20 9. Permanganate pre-oxidation

* All other projects took place at TA-50.

1. Computer control system: Computer hardware and software are soon outdated. This
project replaced the old (PDP 1144) with a newer (G2) control system. Completed in
1996 at a cost of $800,000.

2. Above-ground storage tanks: This corrective action was performed in response to Tiger
Team (1992-1993) and EPA (1993) audits. Four above-ground steel tanks (20,000 gallons
each) were installed within a concrete basin, thus providing secondary containment and
leak detection capability. Completed in 1997 at a cost of $1,200,000.

3. Electrochemical Denitrification: This pilot-scale unit was installed for the treatment of
small-volume RLW streams that have high nitrate concentrations. Completed in 1999 at a
cost of $600,000.

4. Membrane processes: The tubular ultrafilter, centrifugal ultrafilter, and reverse osmosis
unit operations were installed in order to produce high-quality discharge waters that met
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State of New Mexico limits for nitrates and DOE guidelines for radioactivity. Completed
in 1999 at a cost of $4,050,000.

5. Electrodialysis reversal: This unit operation followed was installed to concentrate the
reject waste stream from the new reverse osmosis unit. Completed in 1999 at a cost of
$350,000.

6. Interim evaporator: This unit operation was installed to concentrate the reject stream from
the electrodialysis reversal unit. Completed in 2000 at a cost of $1,400,000.

7. TUF upgrades and valve replacement: A total of 50 air-actuated control valves are used in
the spongeball cleaning system. Low-quality valves developed leaks shortly after the
TUF started up in 1999. Poor design prevented the replacement of any single valve
without taking the entire TUF unit off line, and without removing the header to all 50
valves. Valves were replaced and the piping manifold re-designed to allow access to and
replacement of individual valves. In addition, TUF capacity was enhanced by increasing
the number of membrane tubes from 300 to 350. Completed in 2001 at a cost of
$300,000.

8. Use of gravity filter effluent for clarifier chemicals: This process modification was a
recommendation of the Secondary Stream Study. Industrial water had previously been
used for the dissolution of lime and ferric sulfate. Use of gravity filter effluent reduced
secondary waste generation by six gallons per minute or about 2,000 gallons per operating

day. This modification resulted in pollution prevention awards from LANL and
DOE/HQ.

9. Permanganate pre-oxidation: This process modification was a recommendation of the
Secondary Stream Study. Use of permanganate both oxidizes plutonium and americium
to higher valence states that are less soluble, and also creates a micro-flocculation effect
that enhances settling and particle filtration.
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Appendix D

VOC and SVOC Analytical Data

This appendix contains analytical data for volatile organic compounds (VOC) and semi-
volatile organic compounds (SVOC). Such samples are taken to demonstrate that hazardous
wastes, as defined in the Resource Conservation and Recovery Act of 1976 (RCRA) do not
exist in waters at the TA-21 and TA-50 Radioactive Liquid Waste Treatment Facilities. The
appendix is divided into four sections:
Appendix D.1: VOC and SVOC Results for TA-50 Plant Sludge (4 pages)
Appendix D.2: VOC and SVOC Results by Species for TA-50 Plant Feed (6 pages)
Appendix D.3: VOC and SVOC Results by Sample for TA-50 Plant Feed (6 pages)

Appendix D.4: VOC and SVOC Results for TA-21 Plant (4 pages)
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Appendix D.1

VOC and SVOC Results for TA-50 Plant Sludge




RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

VOC results by species for TA50 Plant Sludge
01-JAN-2001 through 31-DEC-2001

Sarrple Sarrple Species Concentration Uncertainty
Date Number (mgh) (mgh)

14-JUN-2001 50S0601.14 1,24-TRMETHYLBENZENE 0.009 8.8e-4
29-AUG-2001 508080129 124-TRMETHYLBENZENE 0013 0.001
03-DEC-2001 50S51201.03 124-TRMETHYLBENZENE 0.004 3.8e-4
06-NOV -2001 50S51101.06 ACETONE 0017 0.002
03-DEC-2001 50S51201.03 ACETONE 0.14 0.014
03-DEC-2001 5051201.03 BROMOMETHANE 0.003 27e-4
03-DEC-2001 5051201.03 CHLOROFORM 0.008 84e-4
12-APR-2001 50S0401.12 METHYLENE CHLORIDE 0.042 0.004
01-MAY-2001 5080501.01 METHYLENE CHLORDE 0073 0.007
06-NOV -2001 50S51101.06 METHYLENE CHLORDE ) 0.004 3.7e-4
03-DEC-2001 5051201.03 METHYLENE CHLORDE 0.098 001
29-AUG-2001 508080129 TOLUENE 0.004 3.8e-4
03-DEC-2001+ 5081201.03 TOLUENE 0.009 8.8e-4
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

VOC results by sample for TA50 Plant Sludge
01-JAN-2001 - 31-DEC-2001

Sanple Sanple Species Concentration Uncertainty

Date Number (mg/) (mgh)
12-APR-2001 5050401.12 METHYLENE CHLORIDE 0.042 0.004
01-MAY-2001 5080501.01 METHYLENE CHLOHRIDE 0073 0.007
14-JUN-2001 5050601.14 124-THMETHYLBENZENE 0.009 8.8¢-4
29-AUG-2001 5050801.29 124-THMETHYLBENZENE 0.013 0.001
29-AUG-2001 5050801.29 TOLUENE 0.004 3.8e4
06-NOV -2001 5051101.06 ACETONE 0017 0.002
06-NOV -2001 5081101.06 METHYLENE CHLORIDE 0.004 37e-4
03-DEC-2001 5051201.03 12,4-THMETHYLBENZENE 0.004 3.8e-4
03-DEC-2001 5081201.03 ACETONE 0.14 0014
03-DEC-2001 5051201.03 BROMOMETHANE 0.003 2.7e-4
03-DEC-2001 5051201.03 CHLORCFORM 0.008 8.4e-4
03-DEC-2001 5051201.03 METHYLENE CHLORIDE 0.098 0.01
03-DEC-2001 5051201.03 TOLUENE 0.009 3.8e-4
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

SVOC results by species for TA50 Plant Sludge
01-JAN-2001 through 31-DEC-2001

Sample Sarmple Species Concentration Uncertainty
Date Nurrber (mgA) (mg/l)

06-NOV -2001 5051101.06 BIS(2-ETHYLHEXYL)PHTHALATE 100 10
03-DEC-2001 5051201.03 BIS(2-ETHYLHEXYL)PHTHALATE 4.5 045
12-APR-2001 5080401.12 DI-N-OCTYL. PHTHALATE o4 0.041
01-MAY-2001 50S0501.01 DI-N-OCTYL PHTHALATE 023 0023
29-AUG-2001 505080129 Di-N-OCTYL PHTHALATE 05 0.05
29-AUG-2001 505080129 PHENOL 0.31 0.031
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

SVOC results by sample for TA50 Plant Sludge
01-JAN-2001 - 31-DEC-2001

Sanple Sarrple Species Concentration Uncertainty

Date Nurmber (mg) (mg/)
12-APR-2001 5080401.12 DI-N-OCTYL PHTHALATE 041 0.041
01-MAY-2001 5050501.01 DI-N-OCTYL PHTHALATE 023 0023
29-AUG-2001 505080129 DI-N-OCTYL PHTHALATE 05 0.05
29-AUG-2001 505080129 PHENOL 0.31 0.031
06-NOV-2001 5051101.06 BIS(2-ETHYLHEXYL)PHTHALATE 100 1.0
03-DEC-2001 5051201.03 BIS(2-ETHYLHEXYL)PHTHALATE 45 045
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Appendi‘x D.2

VOC and SVOC Results by Species for TA-50 Plant Feed




RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

VOC resuits by species for TA50 Plant Feed
01-JAN-2001 through 31-DEC-2001

Sample Sample Species Concentration Uncertainty
Date Number (mg/) (mgA)

29-JAN-2001 PO10129 1,2,4-TRIMETHYLBENZENE 0.002 24e-4
20-FEB-2001 P020120 124-TRMETHYLBENZENE ' 0.002 15e-4
20-MAR-2001 P0O30120 124-TRIMETHYLBENZENE 0.005 46e-4
26-MAR-2001 P0301.26 1,2,4-TRIMETHYLBENZENE . 0.002 1.8e-4
01-MAY-2001 PO501.01 12,4-TRIMETHYLBENZENE 0.002 2.0e-4
17-SEP-2001 POS01.17 124-TRIMETHYLBENZENE 0.001 1.0e-4
15-0OCT-2001 P1001.15 124-TRIMETHYLBENZENE 0.002 1.8e-4
05-NOV-2001 P1101.05 12,4-TRIMETHYLBENZENE 82e-4 82e-5
13-NOV-2001 P1101.13 124-TRMETHYLBENZENE 84e-4 84e-5
05-DEC-2001 P1201.05 1,24-TRIMETHYLBENZENE 3.8e-4 38e-5
23-JUL-2001 PO70123 1,2-DICHLOROETHANE 0.001 14e-4
29-JAN-2001 P010129 2-BUTANONE 0.006 6.1e-4
05-FEB-2001 P0O201.05 2-BUTANONE 0.005 53e-4
28-FEB-2001 P020128 2-BUTANONE 0.007 6.7e-4
05-MAR-2001 P0O301.05 2-BUTANONE 0.009 92e-4
25-APR-2001 P040125 2-BUTANONE 0.016 0.002
07-MAY-2001 P0501.07 2-BUTANONE 0.007 7.0e-4
14-MAY-2001 P0O501.14 2-BUTANONE 0.009 92e-4
18-JUN-2001 P0601.18 2-BUTANONE 0.009 8.8e-4
26-JUN-2001 PO60126 2-BUTANONE 0.01 0.001
17-JUL-2001 PO701.17 2-BUTANONE 0.008 83e-4
23-JUL-2001 PO70123 2-BUTANONE 0.006 57e-4
01-AUG-2001 P0OB01.01 2-BUTANONE 0.008 8.te-4
08-AUG-2001 POBO1.08 2-BUTANONE 0.008 8.3e-4
14-AUG-2001 POBO1.14 2-BUTANONE 0.007 69e-4
22-AUG-2001 POBO122 2-BUTANONE 0.007 69e-4
28-AUG-2001 P0O80128 2-BUTANONE 0.009 9.0e-4
04-SEP-2001 PO901.04 2-BUTANONE 0.006 5.6e-4
17-SEP-2001 POSG1.17 2-BUTANONE 0.007 69e-4
24-SEP-2001 P0OS0124 2-BUTANONE 0.016 0.002
23-0CT-2001 P100123 2-BUTANONE 0011 0.001
19-NOV-2001 P1101.19 2-BUTANONE 0.004 44e-4
27-NOV-2001 P110127 2-BUTANONE 0.006 58e-4
29-JAN-2001 PO101.29 4-METHYL-2-PENTANONE 0.007" 71e-4
14-MAY-2001 P0501.14 4-METHYL-2-PENTANONE 0,005 45e-4
03-JUL-2001 P0701.03 4-METHYL-2-PENTANONE 0.005 5.3e4
17-JUL-2001 PO701.17 4-METHYL-2-PENTANONE 0.005 4.7e-4
01-AUG-2001 P0801.01 4-METHYL-2-PENTANONE 0.008 83e-4
22-AUG-2001 P0801.22 4-METHYL-2-PENTANONE 0.008 7.7e4
10-SEP-2001 P0901.10 4-METHYL-2-PENTANONE 0.008 85e-4
29-0OCT-2001 P1001.29 4-METHYL-2-PENTANONE 0.002 23e4
05-NOV-2001 P1101.05 4-METHYL-2-PENTANONE 0.001 1.0e4
27-NQOV-2001 P110127 4-METHYL-2-PENTANONE 0.006 55e-4
05-DEC-2001 P1201.05 4-METHYL-2-PENTANONE 0.002 16e-4
10-DEC-2001 P1201.10 4-METHYL-2-PENTANONE 003 0.003
05-FEB-2001 P0201.05 ACETONE 06 0.06
01-AUG-2001 Po801.01 ACETONE 17 017
04-OCT-2001 P1001.04 ACETONE 30 03
29-0CT-2001 P100129 ACETONE 028 0.028
05-NOV-2001 P1101.05 ACETONE 02 0.02

Issued 8 Apr 2002 10:0531 am. Page 1 of 3.




RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

VOC results by species for TA50 Plant Feed
01-JAN-2001 through 31-DEC-2001

Sample Sample Species Concentration Uncertainty
Date Number (mgh) (mg/)

13-NOV -2001 P1101.13 ACETONE 0.16 0016
19-NOV-2001 P1101.19 ACETONE i 031 0.031

27-NOV-2001 P110127 ACETONE 0.19 0.018

05-DEC-2001 P1201.05 ACETONE 018 0.018

10-DEC-2001 P1201.10 ACETONE 0.12 0.012

05-DEC-2001 P120105 BENZENE 6.1e-4 6.1e-5
05-DEC-20C1 P1201.05 BROMODICHL.OROMETHANE 24e-4 24e-5
28-AUG-2001 P080t .28 BROMOFORM 89e-4 89e-5
05-DEC-2001 P1201.05 BROMOFORM 52e-4 52e-5
01-AUG-2001 P0801.01 BROMOMETHANE 0.002 2.1e-4
05-NOV-2001 P1101.05 BROMOMETHANE 0.001 1.0e-4
14-MAY-2001 PO501.14 CARBON DISULFIDE 0.001 1.0e-4
05-DEC-2001 P1201.05 CHLORODIBROMOMETHANE 22e-4 22e5
16-JAN-2001 PO101.16 CHLOROFORM 8.6e-4 8.6e-5
23-JAN-2001 PO10123 CHLOROFORM 7.0e-4 7.0e-5
05-FEB-2001 P0201.05 CHLOROFORM 6.7e-4 6.7e-5
13-FEB-2001 P0201.13 CHLOROFORM 65e-4 65e-5
03-APR-2001 P0401.03 CHLOROFORM 0.001 14e4
03-APR-2001 P0401.09 CHLOROFORM 0.002 1Be4
01-MAY-2001 PO501.01 CHLORCFORM 85e-4 85e-5
14-MAY-2001 P0501.14 CHLOROFORM 0.003 32e4
23-MAY-2001 P0501.23 CHLOROFORM 0.001 1.1e-4
29-MAY-2001 P0O501.29 CHLOROFORM 7.6e-4 7.6e-5
04-JUN-2001 P0601.04 CHLOROFORM 85e-4 8.5e-5
13-JUN-2001 P0601.13 CHLOROFORM 0.001 14e-4
26-JUN-2001 P0O601.26 CHLOROFORM 9.7e-4 9.7e-5
03-JUL-2001 PO701.03 CHLOROFORM 79e-4 739e-5
17-JUL-2001 PO701.17 CHLOROFORM 78e-4 78e-5
08-AUG-2001 P0B01.08 CHLOROFORM ’ 0.002 18e-4
28-AUG-2001 P0801.28 CHLOROFORM 0.001 1.3e-4
24-SEP-2001 P030124 CHLOROFORM 0.002 19e-4
04-OCT-2001 P1001.04 CHLOROFORM 0.002 21e4
10-OCT-2001 P1001.10 CHLOROFORM 0.002 24e-4
15-OCT-2001 P1001.15 CHLOROFORM 8.6e-4 8.6e-5
23-0OCT-2001 P100123 CHLOROFORM 0.001 14e-4
27-NOV-2001 P110127 CHLOROFORM 0.002 1.6e-4
05-DEC-2001 P1201.05 CHLOROFORM 0.002 17e4
10-DEC-2001 P1201.10 CHLOROFORM 0.001 14e-4
18-JUN-2001 P0601.18 CHLOROMETHANE 0.001 10e-4
17-JUL-2001 PO701.17 CHLOROMETHANE 78e-4 78e-5
10-SEP-2001 P0901.10 CHLOROMETHANE 0.001 12e-4
23-OCT-2001 P100123 CHLOROMETHANE 0.003 2.6e-4
05-NOV-2001 P1101.05 CHLOROMETHANE 0.001 13e-4
19-NQV-2001 P1101.19 CHLOROMETHANE 28e-4 2%e-5
27-NOV-2001 P110127 CHLORCMETHANE 45e-4 45e-5
10-DEC-2001 P1201.10 CHLOROMETHANE 78e-4 78e-5
27-NOV-2001 P110127 IODOMETHANE 0.001 14e4
02-JAN-2001 PO101.02 METHYLENE CHLORIDE 0.002 1.5e-4
23-JAN-2001 P010123 METHYLENE CHLORIDE 0.002 22e4
29-JAN-2001 P0O101.29 METHYLENE CHLORIDE 0.002 25¢e-4
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

VOC results by species for TA50 Plant Feed
01-JAN-2001 through 31-DEC-2001

Sarple Samrple Species Concentration Uncertainty
Date Number (mg/M (mg/)

05-FEB-2001 P0201.05 METHYLENE CHLORIDE 0.001 1.1e-4
20-FEB-2001 PO201 20 METHYLENE CHLORIDE 0.002 19e-4
. -FEB-2001 P0201.28 METHYLENE CHLORDE 0.002 1.7e-4
20-MAR-2001 PO301 20 METHYLENE CHLORIDE 0.006 560-4
26-MAR-2001 PO301.26 METHYLENE CHLORIDE 0.003 2.9e-4
03-APR-2001 P0401.03 METHYLENE CHLORIDE 0.002 1.9e-4
09-APR-2001 P0401.09 METHYLENE CHLORIDE 0.002 1.8e-4
01-MAY-2001 P0501.01 METHYLENEE CHLORIDE 0.007 7.1e-4
07-MAY-2001 P0501.07 METHYLENE CHLORIDE 0015 0.002

14-MAY-2001 P0O501.14 METHYLENE CHLORIDE 0.004 36e-4
29-MAY-2001 P0O501.29 METHYLENE CHLORIDE 0.005 5.1e-4
09-JUL-2001 PO701.09 METHYLENE CHLORIDE 0014 0.001

23-JUL-2001 PO70123 METHYLENE CHLORIDE 0.005 5.0e-4
01-AUG-2001 P0801.01 METHYLENE CHLORIDE 0.001 14e-4
08-AUG-2001 P0O801.08 METHYLENE CHLORIDE 0.004 3.5e-4
14-AUG-2001 PO801.14 METHYLENE CHLORDE 0.005 4.8e-4
10-SEP-2001 P0901.10 METHYLENE CHLORIDE 0.031 0.003

13-NOV-2007 P1101.13 METHYLENE CHLORDE 72e-4 72e-5
05-DEC-2001 P1201.05 METHYLENE CHLORDE 34e-4 34e-5
29-JAN-2001 PO10129 TOLUENE 0.004 4.40-4
25-APR-2001 P0401 .25 TOLUENE 1 0.002 2.1e-4
22-AUG-2001 PO80122 TOLUENE 52e-4 52e-5
24-SEP-2001 PO901 24 TOLUENE 5.1e-4 5.1e-5
29-0CT-2001 P100129 TOLUENE 3.1e-4 3.1e-5
05-NOV -2001 P1101.05 TOLUENE 3.1e-4 3.1e-5
19-NOV-200¢ P1101.19 TOLUENE 3.7e-4 3.7e-5
27-NOV-2001 P110127 TOLUENE 2.6e-4 26e-5
05-DEC-2001 P1201.05 TOLUENE 27e-4 27e-5
29-0OCT-2001 P1001.29 XYLENES (TOTAL) 8.1e-4 8.1e-5
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

SVOC resuilts by species for TA50 Plant Feed
01-JAN-2001 through 31-DEC-2001

Sample Sample Species Concentration Uncertainty
Date Number (maN) (mg)

09-JAN-2001 P0101.09 2-CHLOROPHENOL 0.006 57e-4
05-FEB-2001 PO201.05 2-CHLOROPHENOL ’ 0.009 9.1e-4
20-MAR-2001 PO30120 2-CHLOROPHENOL 0.004 39e-4
26-MAR-2001 PO301.26 2-CHLOROPHENOL 0.007 6.6e-4
17-APR-2001 P0401.17 2-CHLOROPHENOL 0.009 9.0e-4
23-JAN-2001 PO10123 2-NITROPHENOL 0.004 3.6e-4
01-AUG-2001 P0801.01 2-NITROPHENOL 0.007 72e-4
08-AUG-2001 P0B801.08 2-NITROPHENOL 0.004 4.1e-4
14-AUG-2001 P0B01.14 2-NITROPHENOL 0.002 19e-4
04-OCT-2001 P1001.04 2-NITROPHENOL 0.007 6.6e-4
10-OCT-2001 P1001.10 2-NITROPHENOL 0004 4.0e-4
15-0CT-2001 P1001.15 2-NITROPHENOL 0.003 3.0e-4
10-DEC-2001 P1201.10 4-CHLOROANILINE 0.002 25e-4
23-JAN-2001 P010123 4-NIiTROPHENOL 0.005 49e-4
13-JUN-2001 PO601.13 4-NiTROPHENOL 0.003 32e-4
01-AUG-2001 P0801.01 4-NITROPHENOL 0.009 93e-4
04-0CT-2001 P1001.04 4-NITROPHENOL 0.006 62e-4
23-JAN-2001 PO10123 BENZOIC ACID 0.005 4.6e-4
20-MAR-2001 PO30120 BENZQOIC ACID 0.002 25e-4
25-APR-2001 P040125 BENZOIC ACID 0.02 0.002
01-MAY-2001 P0501.01 BENZOIC ACID 0015 0.002
13-JUN-2001 P0601.13 BENZOIC ACID 0.033 0.003
18-JUN-2001 P0601.18 BENZOIC ACID 0018 0002
26-JUN-2001 PO60126 BENZOIC ACID 0.047 0.005
03-JUL-2001 P0701.03 BENZOIC ACID 0.023 0.002
09-JUL-2001 P0701.09 BENZOIC ACID 0024 0.002
17-JUL-2001 P0701.17 BENZOIC ACID 0.033 0.003
23-JUL-2001 PO70123 BENZOIC ACID 0.011 0,001

08-AUG-2001 P0OB01.08 BENZOIC ACID 0057 0.006
28-AUG-2001 P0801.28 BENZOIC ACID 0022 0.002
04-SEP-2001 P0901.04 BENZOIC ACID 0012 0.001

10-SEP-2001 P0S01.10 BENZOIC ACID 0.022 0.002
29-0CT-2001 P100129 BENZOIC ACID 0.004 3.7e-4
05-NOV-2001 P1101.05 BENZOIC ACID 0.003 32e-4
13-NOV-2001 P1101.13 BENZOIC ACID 0014 0.001

19-NOV -2001 P1101.19 BENZOIC ACID 0039 0.004
27-NOV-2001 P110127 BENZOIC ACID 0.016 0.002
10-DEC-2001 P1201.10 BENZOIC ACID 0.01 950-4
13-JUN-2001 PO601.13 BENZYL ALCOHOL 0.006 6.4e-4
18-JUN-2001 P0601.18 BENZYL ALCOHOL 0002 23e-4
26-JUN-2001 P060126 BENZYL ALCOHOL 0.005 4 5e-4
03-JUL-2001 P0701.03 BENZYL ALCOHOL 0.003 3.0e-4
08-AUG-2001 P0801.08 BENZYL ALCOHOL 0.006 56e-4
14-AUG-2001 P0801.14 BENZYL ALCOHOL 0.003 27e-4
10-SEP-2001 P0S01.10 BENZYL ALCOHOL 0.001 14e-4
17-SEP-2001 P0901.17 BENZYL ALCOHOL 0.001 13e-4
10-0OCT-2001 P1 901,10 BENZYL ALCOHOL 0.002 22e-4
02-JAN-2001 P0101.02 BIS(2-ETHYLHEXYL)PHTHALATE 0.008 76e-4
09-JAN-2001 P0101.09 BtS(2-ETHYLHEXYL)PHTHALATE 0.005 45e-4
23-JAN-2001 P0O101.23 BIS(2-ETHYLHEXYL)PHTHALATE 0.008 8.1e-4
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RADIQACTIVE LIQUID WASTE
TREATMENT FACILITY

SVOC results by species for TA50 Plant Feed
01-JAN-2001 through 31-DEC-2001

Sample Gample Species Concentration Uncertainty
Date Number (mgh) (mgh)
29-JAN-2001 P0O10129 BIS(2-ETHYLHEXYL)PHTHALATE 0.008 7.7e-4
05-FEB-2001 P0201.05 BIS(2-ETHYLHEXYL)PHTHALATE« 0005 5.0e-4
20-FEB-2001 P0201.20 BIS(2-ETHYLHEXYL)PHTHALATE 0003 28e-4
13-MAR-2001 P0301.13 BIS(2-ETHYLHEXYL)PHTHALATE 0.008 8.0e-4
20-MAR-2001 P030120 BIS(2-ETHYLHEXYL)PHTHALATE 0.009 8.6e-4
03-APR-2001 P0401.03 BIS(2-ETHYLHEXYL)PHTHALATE 0.007 7.1e-4
08-APR-2001 P0401.09 BIS(2-ETHYLHEXYL)PHTHALATE 0.006 59e-4
17-APR-2001 P0401.17 BIS(2-ETHYLHEXYL)PHTHALATE 0.005 5.1e-4
01-MAY-2001 P0501.01 BIS(2-ETHYLHEXYL)PHTHALATE 0.008 75e-4
14-MAY-2001 P0501.14 BIS{2-ETHYLHEXYL)PHTHALATE 0.008 8.1e-4
29-MAY-2001 P0501.29 BIS(2-ETHYLHEXYL)PHTHALATE 0.005 4.6e-4
13-JUN-2001 P0601.13 BIS{2-ETHYLHEXYL)PHTHALATE 0.009 J.1e-4
26-JUN-2001 POB01 26 BiS(2-ETHYLHEXYL)PHTHALATE 0.008 8.0e-4
17-JUL-2001 PO701.17 BIS(2-ETHYLHEXYL)PHTHALATE 0.006 6.3e-4
08-AUG-2001 P0801.08 BIS(2-ETHYLHEXYL)PHTHALATE 0016 0.002
14-AUG-2001 POB01.14 BIS{2-ETHYLHEXYL)PHTHALATE 0.008 7.8e-4
22-AUG-2001 PO80122 BIS{2-ETHYLHEXYL)PHTHALATE 0.003 32e-4
28-AUG-2001 P0O801 28 BIS(2-ETHYLHEXYL)PHTHALATE 0.004 37e-4
24-SEP-2001 PO301.24 BIS(2-ETHYLHEXYL)PHTHALATE 0.006 6.0e-4
04-OCT-2001 P1001.04 BIS(2-ETHYLHEXYL)PHTHALATE 0.006 59e-4
10-OCT-2001 P1001.10 BIS(2-ETHYLHEXYL)PHTHALATE 0.006 6.1e-4
13-NOV-2001 P1101.13 BIS(2-ETHYLHEXYL)PHTHALATE 0017 0.002
18-NGV -2001 P1101.19 BIS(2-ETHYLHEXYL)PHTHALATE 0.008 80e-4
27-NOV-2001 P110127 BIS(2-ETHYLHEXYL)PHTHALATE 0.018 0.002
10-DEC-2001 P1201.10 BIS(2-ETHYLHEXYL)PHTHALATE 0.036 0.004
28-FEB-2001 P0O201.28 DI-N-OCTYL PHTHALATE 0.002 1.6e-4
05-MAR-2001 PG301.05 DI-N-OCTYL PHTHALATE 0.002 17e4
15-0CT-2001 P1001.15 DI-N-OCTYL PHTHALATE 0.001 12e4
23-OCT-2001 P100123 Di-N-OCTYL PHTHALATE 0.002 2.1e-4
13-FEB-2001 P0201.13 DIETHYL PHTHALATE 0.002 2.0e-4
17-APR-2001 P0401.17 DIETHYL PHTHALATE 0.002 22e-4
01-MAY-2001 P0501.01 DIETHYL PHTHALATE 0.001 12e¢-4
04-JUN-2001 POB01.04 DIETHYL PHTHALATE 0.003 26e4
13-JUN-2001 P0B01.13 DIETHYL PHTHALATE 0.005 50e-4
18-JUN-2001 £0601.18 DIETHYL PHTHALATE 0.001 13e-4
26-JUN-2001 PO601 26 DIETHYL PHTHALATE 0.003 2.6e-4
17-JUL-2001 PO701.17 DIETHYL PHTHALATE 0003 27e-4
01-AUG-2001 P0801.01 DIETHYL PHTHALATE 0.003 28e-4
08-AUG-2001 P0801.08 DIETHYL PHTHALATE 0.003 29e-4
14-AUG-2001 POB01.14 DIETHYL PHTHALATE 0.003 33e-4
22-AUG-2001 POBO1.22 DIETHYL PHTHALATE 0.002 25e-4
28-AUG-2001 P0O801.28 DIETHYL PHTHALATE 0.002 19e-4
10-SEP-2001 P0OS01.10 DIETHYL PHTHALATE 0.002 18e-4
04-OCT-2001 P1001.04 DIETHYL PHTHALATE 0.002 23e-4
15-OCT-2001 P1001.15 DIETHYL PHTHALATE 0.002 17e-4
29-0CT-2001 P100129 DIETHYL PHTHALATE 0.003 26e-4
13-NOV-2001 P1101.13 DIETHYL PHTHALATE 0.002 25e-4
29-MAY-2001 P0O501.29 N-NITROSODIMETHYLAMINE 0.003 3.1e-4
08-JAN-2001 P0101.09 PHENOL 0.005 49e-4
16-JAN-2001 PO101.16 PHENOL. 0.006 5.6e-4
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

SVOC results by species for TAS0 Plant Feed
01-JAN-2001 through 31-DEC-2001

Sanple Sample Species Concentration Uncertainty
Date Number (mg/) (mg/)

05-FEB-2001 P0201.05 PHENOL 0.003 34e-4
13-FEB-2001 P0201.13 PHENOL 0.004 4404
28-FEB-2001 P020128 PHENOL 0.007 6.5e-4
05-MAR-2001 P0301.05 PHENOL 0.006 5.5e-4
20-MAR-2001 P030120 PHENOL 0.003 27e-4
26-MAR-2001 PO30126 PHENOL 0.008 8.1e-4
13-JUN-2001 P0601.13 PHENOL 0.004 4.4e-4
01-AUG-2001 P0801.01 PHENOL 0.002 19e-4
04-SEP-2001 P0901.04 PHENOL 0.001 1.3e-4
10-SEP-2001 P0901.10 PHENOL 0.002 2.3e-4
24-SEP-2001 P090124 PHENOL 0.01 0.001

10-OCT-2001 P1001.10 PHENOL 0.002 19e-4
15-0OCT-2001 P1001.15 PHENOL 0.008 7.5e-4
23-0CT-2001 P100123 PHENOL 0.019 0.002

13-MAR-2001 P0301.13 PYRDINE 0.007 6.80-4
09-APR-2001 P0401.09 PYRIDINE 0.008 82e-4
10-SEP-2001 P0901.10 PYRIDINE 0.008 7.9e-4
17-SEP-2001 P0901.17 PYRIDINE 0.007 6.9e-4
15-OCT-2001 P1001.15 PYRIDINE 0.001 1.3e-4
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Appendix D.3

VOC and SVOC Results by Sample for TA-50 Plant Feed




RADIOACTIVE LIQUID WASTE
- TREATMENT FACILITY

VOC results by sample for TA50 Plant Feed
01-JAN-2001 - 31-DEC-2001

Sanple Sarple Species Concentration Uncertainty
Date Number (mgh) (mgh)

05-NOV -2001 P1101.05 TOLUENE 3e-4 3.te-5
13-NOV-2001 P1101.13 1.2 4-TRAMETHYLBENZENE 84e-4 8.4e-5
13-NOV-2001 P1101.13 ACETONE 0.16 0.016

13-NOV-2001 P1101.13 METHYLENE CHLORIDE 72e-4 72e-5
13-NOV 2001 P1101.19 2-BUTANONE 0.004 44e-4
18-NOV 2001 P1101.19 ACETONE 0.31 0.031

18-NOV -2001 P1101.19 CHLOFROMETHANE 29e-4 29e-5
19-NOV -2001 P1101.19 TOLUENE 3.7e-4 3.7e-5
27-NOV -2001 P110127 2-BUTANONE 0.006 5.8e-4
27-NOV -2001 P110127 4-METHYL-2-PENTANONE 0.006 55e-4
27-NQOV-2001 P110127 ACETONE 0.19 0.019

27-NOV -2001 P110127 CHLOROFORM 0.002 1.6e-4
27-NOV-2001 P110127 CHLOFAOMETHANE 45e-4 4.5e-5
27-NOV -2001 P110127 IODOMETHANE 0.001 14e-4
27-NOV-2001 P110127 TOLUENE 2.6e-4 2.6e-5
05-DEC-2001 P1201.05 1,2,4-TRAIMETHYLBENZENE 3.8e-4 3.8e-5
05-DEC-2001 P1201.05 4-METHYL-2-PENTANONE 0.002 1.6e-4
05-DEC-2001 P1201.05 ACETONE 0.18 0018

05-DEC-2001 P1201.05 BENZENE 6.1e-4 6.1e-5
05-DEC-2001 P1201.05 BROMODICHLOROMETHANE 2.4e-4 24e-5
05-DEC-2001 P1201.05 BROMOFORM 52e-4 52e-5
05-DEC-2001 P1201.05 CHLORODIBROMOMETHANE 22e-4 22e-5
05-DEC-2001 P1201.05 CHLOROFORM 0.002 17e-4
05-DEC-2001 P1201.05 METHYLENE CHLORIDE 34a-4 34e-5
05-DEC-2001 P1201.05 TOLUENE 2.7e-4 27e-5
10-DEC-2001 P1201.10 4-METHYL-2-PENTANONE 003 0003

10-DEC-2001 P1201.10 ACETONE 0.12 0012

10-DEC-2001 P1201.10 CHLOROFORM 0.001 14e-4
10-DEC-2001 P1201.10 CHLOROMETHANE . 178e-4 78e-5
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

SVOC results by sample for TA50 Plant Feed
01-JAN-2001 - 31-DEC-2001

Sample Sample Species Concentration Uncertainty
Date Number (mg/h) (mg/)
02-JAN-2001 PO101.02 BIS(2-ETHYLHEXYL)PHTHALATE 0.008 76e-4
09-JAN-2001 P0101.09 2-CHLOROPHENOL . 0.006 57e-4
03-JAN-2001 P0101.09 BIS(2-ETHYLHEXYL}PHTHALATE 0.005 4.6e-4
03-JAN-2001 P0101.09 PHENOL 0.005 49e-4
16-JAN-2001 PO101.16 PHENOL 0.006 5.6e-4
23-JAN-2001 P0O10123 2-NITROPHENOL 0.004 3.6e-4
23-JAN-2001 PO10123 4-NITROPHENOL 0.005 49e-4
23-JAN-2001 PO10123 BENZOIC ACID 0.005 4 6e-4
23-JAN-2001 P0O10123 BIS(2-ETHYLHEXYL)PHTHALATE 0.008 8.1e-4
29-JAN-2001 PO10128 BIS(2-ETHYLHEXYL)PHTHALATE 0.008 7.76-4
05-FEB-2001 P0201.05 2-CHLOROPHENOL 0.009 9.1e-4
05-FEB-2001 P0201.05 BIS(2-ETHYLHEXYL)PHTHALATE 0.005 5.0e-4
05-FEB-2001 P0O201.05 PHENOL 0.003 34e-4
13-FEB-2001 P0O201.13 DIETHYL PHTHALATE 0.002 2.0e-4
13-FEB-2001 P0201.13 PHENOL 0.004 44e-4
20-FEB-2001 PO20120 BIS(2-ETHYLHEXYL)PHTHALATE 0.003 28e-4
28-FEB-2001 P020128 DI-N-OCTYL PHTHALATE 0.002 16e-4
28-FEB-2001 P020128 PHENOL 0.007 6.5e-4
05-MAR-2001 P0301.05 Di-N-OCTYL PHTHALATE 0.002 1.7e-4
05-MAR-2001 P0301.05 PHENOL 0.006 55e-4
13-MAR-2001 P0301.13 BIS(2-ETHYLHEXYL)PHTHALATE 0.008 8.0e-4
13-MAR-2001 P0301.13 PYADINE 0.007 6.8e-4
20-MAR-2001 P030120 2-CHLOROPHENOL 0.004 39e-4
20-MAR-2001 | PO301.20 BENZOIC ACID 0002 2564
20-MAR2001 | PO30120 BIS(2-ETHYLHEXYL)PHTHALATE 0.009 8.6e-4
20-MAR-2001 P0O30120 PHENOL 0.003 2.7e-4
26-MAR-2001 | PO30126 2-CHLOROPHENOL 0.007 6.6e-4
26-MAR-2001 PO301.26 PHENOL - 0.008 8.16-4
03-APR-2001 P0401.03 BIS(2-ETHYLHEXYL}PHTHALATE 0.007 7.1e-4
05-APR-2001 P0401.09 BIS(2-ETHYLHEXYL)PHTHALATE 0.006 59e-4
05-APR-2001 P0401.09 PYRADINE 0.008 82e-4
17-APR-2001 P0O401.17 2-CHLOROPHENOL 0.009 9.0e-4
17-APR-2001 P0O401.17 BIS(2-ETHYLHEXYL)PHTHALATE 0.005 5.1e-4
17-APR-2001 PO401.17 DIETHYL PHTHALATE 0.002 22e-4
25-APR-2001 P0O401.25 BENZOIC ACID 002 0.002
01-MAY-2001 | PO501.01 BENZOIC ACID 0015 0.002
01-MAY-2001 P0501.01 BIS(2-ETHYLHEXYL)PHTHALATE 0.008 75e-4
01-MAY-2001 PO501.01 DIETHYL PHTHALATE 0.001 12e-4
14-MAY-2001 | P0501.14 BIS(2-ETHYLHEXYL)PHTHALATE 0.008 8.1e-4
29-MAY-2001 | PO50129 BIS(2-ETHYLHEXYL)PHTHALATE 0.005 4.6e-4
28-MAY-2001 PO50129 N-NITROSODIMETHYLAMINE 0.003 3.1e4
04-JUN-2001 PO601.04 DIETHYL PHTHALATE 0.003 2.6e-4
13-JUN-2001 P0601.13 4-NITROPHENOL 0.003 32e-4
13-JUN-2001 P0601.13 BENZOIC ACID 0.033 0.003
13-JUN-2001 P0601.13 BENZYL ALCOHOL 0.006 6.4e-4
13-JUN-2001 P0601.13 BIS(2-ETHYLHEXYL)PHTHALATE 0.009 9.1e-4
13-JUN-2001 P0601.13 DIETHYL PHTHALATE 0.005 5.0e-4
13-JUN-2001 P0601.13 PHENOL 0.004 44e-4
18-JUN-2001 P0601.18 BENZOIC ACID 0018 0.002
18-JUN-2001 P0601.18 BENZYL ALCOHOL 0002 2364
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

SVOC results by sample for TA50 Plant Feed
01-JAN-2001 - 31-DEC-2001

Sample “Sarmple Species Concentration Uncertainty
Date Number (mgA) (mgh)

18-JUN-2001 P0601.18 DIETHYL PHTHALATE 0.001 1.3e-4
26-JUN-2001 P0601.26 BENZOIC ACID ' 0.047 0.005
26-JUN-2001 P060126 BENZYL ALCOHOL 0.005 4 5e-4
26-JUN-2001 PO601 26 BIS(2-ETHYLHEXYL)PHTHALATE 0.008 8.0e-4
26-JUN-2001 P060126 DIETHYL PHTHALATE 0.003 2.6e-4
03-JUL-2001 PO701.03 BENZOIC ACID 0.023 0,002
03-JUL-2001 P0701.03 BENZYL ALCOHOL 0.003 3.0e-4
03-JUL-2001 P0O701.09 BENZOIC ACID 0.024 0.002
17-JUL-2001 PO701.17 BENZOIC ACID 0.033 0.003
17-JUL-2001 PO701.17 BIS(2-ETHYLHEXYL)PHTHALATE 0.006 6.36-4
17-JUL-2001 PO701.17 DIETHYL PHTHALATE 0.003 27e4
23-JUL-2001 PO70123 BENZOIC ACID 0.011 0.001

01-AUG-2001 P0801.01 2-NITROPHENOL 0.007 72e-4
01-AUG-2001 P0801.01 4-NITROPHENOL 0.009 93e-4
01-AUG-2001 P0801.01 DIETHYL PHTHALATE 0.003 28e-4
01-AUG-2001 P0301.01 PHENOL 0.002 1.8e-4
08-AUG-2001 P0801.08 2-NITROPHENOL 0.004 4.1e-4
08-AUG-2001 P0B801.08 BENZOIC ACID 0057 0.006
08-AUG-2001 P0O801.08 BENZYL ALCOHOL. 0.006 5.6e-4
08-AUG-2001 P0801.08 BIS(2-ETHYLHEXYL)PHTHALATE 0.016 0.002
08-AUG-2001 P0801.08 DIETHYL PHTHALATE 0.003 25e-4
14-AUG-2001 P0801.14 2-NITROPHENOL 0.002 18e-4
14-AUG-2001 P0301.14 BENZYL ALCOHOL 0.003 2.7e-4
14-AUG-2001 PO801.14 BIS(2-ETHYLHEXYLYPHTHALATE 0.008 7 Be-4
14-AUG-2001 PO801.14 DIETHYL PHTHALATE 0.003 3.3e-4
22-AUG-2001 P0801.22 BIS(2-ETHYLHEXYL)PHTHALATE 0.003 32e-4
22-AUG-2001 Po801 .22 DIETHYL PHTHALATE 0.002 25e-4
28-AUG-2001 P080128 BENZOIC ACID . 0.022 0.002
28-AUG-2001 P080128 BiS(2-ETHYLHEXYL)PHTHALATE 0.004 37e-4
28-AUG-201 P0O80128 DIETHYL PHTHALATE 0.002 19e-4
04-SEP-2001 P0301.04 BENZOIC ACID 0012 0.001

04-SEP-2001 P0301.04 PHENOL 0.001 1.3e-4
10-SEP-2001 P0901.10 BENZOIC ACID 0.022 0.002

10-SEP-2001 P0901.10 BENZYL ALCOHOL 0.001 148-4
10-SEP-2001 P0201.10 DIETHYL PHTHALATE 0.002 1.8e-4
10-SEP-2001 P0301.10 PHENOL 0.002 23e4
10-SEP-2001 P0901.10 PYADINE 0.008 75e-4
17-SEP-2001 P0201.17 BENZYL ALCOHOL 0.001 13e-4
17-SEP-2001 POS01.17 PYRADINE 0.007 65e-4
24-SEP-2001 P020124 BIS(2-ETHYLHEXYL)PHTHALATE 0.006 6.0e-4
24-SEP-2001 P090124 PHENOL 0.01 0.001

04-0OCT-2001 P1001.04 2-NITROPHENOL 0007 6.6e-4
04-0OCT-2001 P1001.04 4-NITROPHENOL 0.006 62e-4
04-0CT-2001 P1001.04 BIS(2-ETHYLHEXYL)PHTHALATE 0006 58e-4
04-OCT-2001 P1001.04 DIETHYL PHTHALATE 0.002 23e-4
10-OCT-2001 P1001.10 2-NITROPHENOL 0.004 4.0e-4
10-OCT-2001 P1001.10 BENZYL ALCOHOL 0.002 22e-4
10-OCT-2001 P1001.10 BIS(2-ETHYLHEXYL)PHTHALATE 0.006 6.16-4
10-OCT-2001 P1001.10 PHENOL 0.002 19e-4
15-0CT-2001 P1001.15 2-NITROPHENOL 0.003 3.0e-4
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

SVOC results by sample for TA50 Plant Feed
01-JAN-2001 - 31-DEC-2001

Sample Sample Species Concentration Uncertainty
Date Number (mgA) (mg/)

15-0OCT-2001 P1001.15 Di-N-OCTYL PHTHALATE 0.001 12e-4
15-0CT-2001 P1001.15 DIETHYL. PHTHALATE 0.002 17e-4
15-OCT-2001 P1001.15 PHENOL 0.008 7.5e-4
15-0CT-2001 P1001.15 PYRIDINE 0.001 1.3e-4
23-0CT-2001 P100123 DI-N-OCTYL PHTHALATE 0.002 21e4
23-OCT-2001 P100123 PHENOL 0.019 0.002

29-0CT-2001 P100129 BENZOIC ACID 0.004 3.7e-4
29-0OCT-2001 P100129 DIETHYL PHTHALATE 0.003 26e-4
05-NOV-2001 P1101.05 BENZOIC ACID 0.003 32e-4
13-NOV -2001 P1101.13 BENZOIC ACID 0014 0.001

13-NOV-2001 P1101.13 BIS(2-ETHYLHEXYL)PHTHALATE 0017 0.002
13-NOV-2001 P1101.13 DIETHYL. PHTHALATE 0.002 2.5e-4
19-NOV-2001 P1101.19 BENZOIC ACID 0.039 0.004
19-NOV-2001 P1101.19 BIS(2-ETHYLHEXYL)PHTHALATE 0.008 8.0e-4
27-NOV-2001 P110127 BENZOIC ACID 0016 0002
27-NOV-2001 P110127 BIS(2-ETHYLHEXYL)PHTHALATE 0018 0.002
10-DEC-2001 P1201.10 4-CHLOFOANILINE 0.002 25e-4
10-DEC-2001 P1201.10 BENZOIC ACID 001 9.5e-4
10-DEC-2001 P1201.10 BIS(2-ETHYLHEXYL)PHTHALATE 0.036 0.004
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Appendix D.4

VOC and SVOC Results for TA-21 Plant




RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

VOC results by species for TA21
01-JAN-2001 through 31-DEC-2001

Sample Sample Species Concentration Uncertainty

Date Nurrber (mg) (mo)
03-JUL-2001 DP0701.03 1.24-TRMETHYLBENZENE 0.002 1.8e-4
04-JAN-2001 DP0101.04 2-BUTANONE 0.01 0.001
16-MAY-2001 DP0501.16 METHYLENE CHLORIDE 0.005 5.0e-4
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

SVOC results by species for TA21
01-JAN-2001 through 31-DEC-2001

Sanple Sanple Species Concentration Uncertainty
Date Nurrber (mg/l) {mo/h)
03-JUL-2001 DP0701.03 BENZOIC ACID 0.003 2.8e-4
04-JAN-2001 DP0101.04 BIS(2-ETHYLHEXYL)PHTHALATE 0.005 4664
03-JUL-2001 DPO701.03 BIS(2-ETHYLHEXYL)PHTHALATE 0.009 92e-4
03-JUL-2001 DP0701.03 FLUORANTHENE 0.001 1.3e-4
03-JUL-2001 DP0701.03 PHENOL 0.003 3.1e-4

Issued 8 Apr 2002 10:0822 am. Page 1 of 1.




RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

VOC results by sample for TA21
01-JAN-2001 - 31-DEC-2001

Sanple Sanple Species Concentration Uncertainty

Date Nurmber (mg/) (mg/)
04-JAN-2001 DPO101.04 2-BUTANONE Q.01 Q001
16-MAY-2001 DP0501.16 METHYLENE CHLORDE 0.005 5.0e-4
03-JUL-2001 DPG701.03 124-TAMETHYLBENZENE 0.002 1.8e-4
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RADIOACTIVE LIQUID WASTE
TREATMENT FACILITY

SVOC results by sample for TA21
01-JAN-2001 - 31-DEC-2001

Sample Sample Species Concentration Uncertainty
Date Number (mg/) {mgh)
04-JAN-2001 DP0101.04 BIS(2-ETHYLHEXYL)PHTHALATE 0.005 46e-4
03-JUL-2001 DP0701.03 BENZOIC ACID 0.003 2.8e-4
03-JUL-2001 DP0701.03 BIS(2-ETHYLHEXYL)PHTHALATE 0.009 92e-4
03-JUL-2001 DP0701.03 FLUORANTHENE 0.001 1.3e-4
03-JUL-2001 DP0701.03 PHENOL 0.003 3.1e-4
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NATIONAL LABORATORY

Risk Reduc n & Environmental Stewardship Division
Water Quality & Hydrology Group (RRES-WQH)
PO Box 1663, MS K497

Los Alamos, New Mexico 87545 Date: April 24,2002
(505) 667-7969/Fax: (505) 665-9344 Referto: ~RRES-WQH: 02-159

Mr. Curt Frischkorn

Ground Water Quality Bureau

New Mexico Environment Department
P.O. Box 26110

Santa Fe, ‘ew Mexico 87502

SUBJECT: GROUND WATER DISCHARGE PLAN (DP-1132), QUARTERLY REPORT,
TIRST QUARTER 2002

Dear Mr. Frischkorn:

This letter and the enclosed attachments are intended to serve as Los Alamos National Laboratory’s
quarterly Ground Water Discharge Plan (DP-1132) report for the Radioactive Li 11d Waste Treatment
Facility (RLWTF) at TA-50 for the period January 1 throus March 31, 2002. Since the first quarter of
1999, Los Alamos National Laboratory has provided your agency with voluntary quarterly reports
containing analytical results from effluent and ground water monitoring.

Attachme 1.0, Table 1.0, resents the analytical results from sampling conducted at the Laboratory’s
Mortandz Canyon alluvial monitoring wells. All of the analytical results from MCO-3, MCO-6, and
MCO-7 were below New Mexico Water Quality Control Commission (NM WQCC) Regulation 3103
standards for nitrate/nitrite (NO3/NO2-N), fluoride (F), and total dissolved solids (TDS). No samples
were collected from alluvial well MCO-4B; there was not sufficient water in MCO-4B to prepare a
sample (i.e., the well was dry). During March 2002, the Laboratory installed new bladder pumps in
alluvial monitoring wells MCO-3, MCO-4B, MCO-6, and MCO-7. Problems were encountered during
pump installation at MCO-6 that delayed samp. g until the first week of April 2002.

In January 2002, you asked the Laboratory to add perchlorate (C10,) monitoring to the quarterly
sampling conducted at Mortandad Canyon alluvial wells MCO-3, MCO-4B, MCO-6, and 1CO-7

stter, Curt Frischkorn, NMED, to Bob Beers, LANL, January 16, 2002). Samples were collected per
your request with the exception of MCO-4B (dry well). Perchlorate (C104) concentrations at MCO-3,
MCO-6, and MCO-7 were 78.4 ppb, 83.2 ppb, and 128 ppb, respectively. These results have also been
summarized in Attachment 1.0, Table 1.0.
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Mr. Curt Frischkorn -2- April 24, 2002
RRES-WQH:02-159

Attachment 2.0, Table 2.0, presents the an: tical results from weekly monitoring of the RLWTF’s
effluent holding tank. The weekly samples are flow-proportioned composite samples prepared from
each batch of effluent generated by the RL  TF during a 7-day period. All sample results shown for the
first quarter were below NM WQCC Regulation 3103 standards for nitrate/nitrite (NO3/NO2-N),
fluoride (F), and total dissolved solids (TDS). The quarterly average for nitrate/nitrite (NO3/NO2-N) in
the RLWTEF’s effluent was 3.23 mg/L. General Engineering Laboratories, Charleston, SC, performed all
analyses.

In addition to weekly composite sampling, the RLWTF also conducts operational screening for nitrates
(NO3-N) in each batch of effluent. A first quarter samples were analyzed by ion chromatography (IC);
the HACH™ test kit previously used wasr laced by the IC method in November 2001. No screening
samples were collected in February 2002 ¢ :to a plug in the sample collection line. Operational
screening of effluent samples collected dw g January and March 2002 produced the following
maximum, minimum, and average results { nitrate (NO3-N), respectively: 3.5 mg/L, 0.2 mg/L, and
1.11 mg/L.

On March 26, 2002, the RLWTF began operating the Ion Exchange (I1X) columns for perchlorate
removal. On that day, approximately 2,000 gallons of treated water was processed throu; the IX
columns; the concentration of perchlorate  was 230 ppb and the concentration of perchlorate out was
<4 ppb (Method Dete: on Limit=1 ppb, Reporting Limit=4 ppb). Perchlorate concentrations in the
RLWTF’s effluent will be reported to your agency each month by copy of the Laboratory’s DCG
(Derived Concentration Guides) Report sul 1itted to the Department of Energy.

Please contact me at 667-7969 if you wout | like additional information regarding this quarterly report.

Sincerely,

- %

® ~ / ‘k >
NI PO~ D »j N ZPUNE
Bob Beers
Water Quality & Hydrology Group

BB/tml
Attachments: a/s

Cy:  W. Strickley. USEPA, Region 6, D. as, Texas, w/att.
J. Bearzi, NI 3D-HRMB, Santa Fe, New Mexico, w/att.
J. Davis, NMED-SWQB, Santa Fe, New Mexico, w/att.
J. Parker, NI 3D/DOE/OB, Santa Fe, New Mexico, w/att.
R. Ford-Schmid, NMED/DQOE/OB, Santa Fe, New Mexico, w/att.
J. Vozella, DOE/OLASO, w/att., MS A316
G. Turner, DOE/OLASO, w/att., MS A316
J. Holt, ADO, w/att., MS A104
B. Stine, ADO, w/att., MS A104
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Mr. Curt Frischkorn -3- April 24, 2002
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Cy (continued):

T. Stanford, FWO-DO, w/att., MS K492

D. Mclain, FWO-WF!  w/att., MS J593
R. Alexander, FWO-WFM, w/att., MS E518
D. Moss, FWO-WFM, w/att., MS E518

P. Worland, FWO-WFM, w/att., MS E518
B. Ramsey, RRES-DO, w/att., MS J591

K. Hargis, RRES-DO, w/att., MS J591

D. Stavert, RRES-DO, w/att., MS J978

S. Rae, RRES-WQH, w/att., MS K497

D. Rogers, RRES-W H, w/att., MS K497
M. Saladen, RRES-WQH, w/att., MS K497
RRES-W' 1 File, w/att., MS K497

IM-5, w/a , MS A150
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Radioactive Liquid Waste Treatment Facility Attachment 1.0
Ground Water Discharge Plan (DP-1132)
Ist Quarter, 2002

Table 1.0. Mortandad Canyon Alluvial Monitoring Wells Analytical Results, 1st Quarter, 2002.

T

| | e,
MCO-3 3/28/02 78.4
MCO-4B NS NS
MCO-6 4/8/02' 83.2
MCO-7 3127102 128
NM WQCC 3103. Ground
Water Standards (mg/L)

Notes:

'Problems during the installation of a new bladder pump at this well delayed sampling into the 2nd quarter.
NS means that no sample was collected at this well because there was not sufficient water in the well.

All analyses by General Engineering Laboratories, Charleston, SC.

Los Alamos
National Laboratory 4/23/02









sLos A ar os

NATIONAL LABORATORY

Risk Reduction & Environmental Stewardship Division
Water Quality & Hydrology Group (RRES-WQH)
PO Box 1663, MS K497

Los Alamos, New Mexico 87545 Date: July 25, 2002
(505) 667-7969/Fax: (505) 665-9344 Referto:  RRES-WQH: 02-279

Mr. Curt Frischkorn

Ground Water Pollution Prevention Section
Ground Water Quality iureau

New Mexico Environment Department
P.O. Box 26110

Santa Fe, New Mexico 87502

SUBJECT: GROUND WATER DISCHARGE PLAN (DP-1132), QUARTERLY REPORT,
SECOND QUARTER 2002

Dear Mr. Frischkorn;:

.18 letter and the enclosed attachments are intended to serve as Los Alamos National Laboratory’s
quarterly Ground Water Discharge Plan (DP-1132) report for the Radioactive Liquid Waste -eatment
Facility (RLWTF) at TA-50 for the period April 1 through 1ne 30, 2002. Since the first quarter of
1999, Los Alamos National Laboratory has provided your agency with voluntary quarterly reports
containing analytical results from effluent and ground water monitoring.

Attachment 1.0, Tab .0, presents the analytical results from sampling conducted at the Laboratory’s
Mortandad Canyon:  ’ial monitoring wells. All of the analytical results from I Z0O-3, MCO-5, MCO-
6, and MCO-7 were below New Mexico Water Quality Control Commission (NM WQCC) Regulation
3103 standards for nitrate/nitrite (NO3/NO2-N), fluoride (F), and total dissolved solids (TDS). Alluvial
well MCO-5 was substituted for well MCO-4B during this quarter because MCO-4B has not had
sufficient water for sampling since May 2001.} Z0O-4B will be sampled next quarter if s1  icient water
is present. MCO-S is adjacent to TW-8 and approximately 1500 feet down gradient from MCO-4B.

In January 2002, you asked the Laboratory to add perchlorate (C104) monitoring to the quarterly
sampling conducted at Mortandad Canyon : uvial wells MCO-3, MCO-4B, MCO-6, and MCO-7
(letter, Curt Frischkorn, NMED, to Bob Beers, LANL, January 16, 2002). Per your request, perchlorate
(ClOy) results from sampling conducted at MCO-3, MCO-5 (substituted this quarter for MCO-< ),
MCO-6, and MCO-7 are 36.9 ppb, 99.8 ppb, 96.2 ppb, and 137 ppb, respectively. These results have
also been summarized in Attachment 1.0, le 1.0.

An Equal Opportunity Employer / Operated by the University of California
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Mr. Curt Frischkorn -2- July 25, 2002
RRES-WQH:02-279

Attachment 2.0, Table 2.0, presents the analytical results from weekly monitoring of the RLWTEF’s
effluent holding tank. The weekly samples are : yw-proportioned composite samples prepared from
each batch of effluent generated by the RLWTF during a 7-day period. All sample results shown for the
first quarter were below NM WQCC Regulation 3103 standards for nitrate/nitrite (NO3/NO2-N),
fluoride (F), and total dissolved solids (TDS  The quarterly average for nitrate/n ite in the RLWTEF’s
effluent was 1.32 mg/L.

In addition to weekly composite sampl 3, the F WTF also conducts operational screening for nitrates
(NO3-N) - each batch of effluent. All samples were analyzed by ion chromatography (IC).

Operation screening of effluent samples collected during April, May, and June 2002, produced the
following maximum, minimum, and average results for nitrate (NO3-N), respectively: 1.9 mg/L, 0.08
mg/L, and 0.16 mg/L.

I :ase contact me at 667-7969 if you would ke additional information regarding us quarterly report.

Sincerely,

)
C\w%«e»-/‘

Bob Beers
Water Quality & Hydrology Group

i/am
Attachments: a/s

Cy: J. Bearzi, NMED-HRMB, Santa Fe, New Mexico, w/att.
J. Davis, NMED-SWQB, Santa ¢, New Mexico, w/att.
J. Parker, NMED DOE/OB, Sai 1 Fe, New Mexico, w/att.
R. Ford-Schmid, NMED DOE/OB, Santa Fe, New Mexico, w/att.
J. Vozella, DOE/OLASO, w/att.,, MS A316
G. Turner, DOE/OLASO, w/att.,, MS A316
B. Stine, ADQ, w/att.,, MS A104
T. Stanford, FWO-DO, w/att., MS K 12
D. Mclain, FWO-WFM, w/att., MS J593
R. Alexander, FWO-WFM, w/att.,, MS E518
D. Moss, FWO-WFM, w/att.,, MS Ef
P. Worland, FWO-WFM, w/att.,, MS 518
B. Ramsey, RRES-DO, w/att., MS J591
K. argis, RE S-DO, w/att., MS J591
D. Stavert, RRES-EP, w/att., MS J978
S. Rae, RRES-WQH, w/att., MS K497
D. Rogers, RRES-WQH, w/att., MS K497
M. Saladen, F ES-WQH, w/att., MS K497
RRES-WQH File, w/att., MS K497
IM-5, w/att.,, MS A150
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Radioactive Liquid Waste Treatment Facility
Ground Water Discharge Plan (DP-1132)
2nd Quarter, 2002

Attachment 1.0

Table 1.0. Mortandad Canyon Alluvial Monitoring Wells Analytical Results, 2nd Quarter, 2002.

€
MCO-3 5/1/02 36.9 475 <0.06 <0.0235 33] 0.71
MCO-5' 5/30/02 99.8° 3.69 NA NA 356 0.934
MCO-6 5/29/02 96.2 3.72 0.330 <0.024 356 1.09
ACO-7 6/6/02 137 5.90 0.450 <0.024 333 1.28
VM WQCC 3103. Ground
Vater Standards (mg/L) 10.0 1000 1.6

Notes:

'MCO-5 was substitiuted for MCO-4B during this quarter because MCO-4B has not had sufficient water for sampling since May 2001,
*Unfiltered sample.

NA means that result is available for this analyte.

All analyses by General Engineering Laboratories, Charleston, SC.

All samples filtered unless otherwise noted.

Los Alamos
National Laboratory ' 7/18/02



Radioactive Liquid Waste Treatment Facility o Attachment 2.0
Ground Water Discharge Plan (DP-1132)

Quarterly Report

2nd Quarter, 2002

Effluent Monitoring Analytical Results, 2nd Quarter, 2002.

MARCH 3/126/02 447 041 292
APRIL 4/2/02 4.15 043 293
479102 0.32 0.09 49
4/17/02 041 0.45 42
4/22/02 293 0.36 185
MAY 5/1/02 093 0.09 77
5/1/02 0.22 0.10 86
5/15/02 0.04 0.09 52
5/22/02 <0.01 0.11 118
5/29/02 0.96 0.18 153
UNE 6/4/02 <0.01 0.49 298
6/10/02 0.03 0.26 138
6/10/02-dupe” 0.02 0.26 144
6/17/02 results pending results pending results pending
6/24/02 results pending results pending results pending
2nd Quarter Averages (mg/L) 1.32 0.26 148
NM WQCC 3103. Ground Water Standards (mg/L) 10.0 1.6 1000
Notes:

'Results for these analyses are pending.

Los Alamos
National Laboratory 7/25/02
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Pilot Unit Filtration Testing LA-UR-02-7108

Executive Summary

In May 2000 a wildfire burned through the Los Alamos National Laboratory (LANL) and the
adjacent town site of Los Alamos, New Mexico. Twenty thousand people were evacuated from
the county and the Laboratory was closed for two weeks. During this shutdown, operations at
the Laboratory’s Radioactive Liquid Waste Treatment Facility (RLWTF) continued.

" Radioactive wastewater continued to reach the RLWTF via the radioactive liquid waste
collection system. These radioactive waters were from equipment in radiological facilities,
chiefly cooling tower and chiller system blow downs, sump pump downs, and seal water
systems.

Vulnerability of the RLWTF operations due to failure of critical water treatment processes
became apparent during this emergency. One of these processes is a tubular ultrafilter (TUF).
There is no redundancy to this particular process at the RLWTF. If the TUF were to become
non-operational both the quantity of water treated and the quality of the RLWTF effluent would
be dramatically reduced. In the effort to provide backup capability for this critical unit
operation, funds were allocated to obtain and “pilot” test other microfiltration and ultrafiltration
technologies in competition with the TUF on actual radioactive liquid waste. If a particular
technology proved to be superior to the TUF in permeate quality and/or in operational
considerations then a full-scale unit employing that technology would be purchased.

This paper documents these efforts, which took place at LANL’s RLWTF during May and June
2002, to determine the optimal membrane filtration technology to give the RLWTF redundant
filtration capability for the TUF. Four (4) “pilot” membrane filtration technologies were tested:

tubular microfiltration

hollow-fiber microfiltration

vacuum driven hollow-fiber ultrafiltration
pressure driven hollow-fiber ultrafiltration

As aresult of this “pilot” testing effort, RLWTF management decided to attain the redundancy
of a second filtration unit not by installing a second unit but rather by having on hand all critical
spare parts for the TUF. A complete rebuild of the TUF can be accomplished in three (3)
working days. Less major repairs can be accomplished in one (1) working day. This decision
was made on the basis that no “pilot” filtration technology was capable of producing permeate
_ of as high a quality as the TUF. It is true, however, that other filtration technologies were
operationally and mechanically less complex than the TUF. This advantage of some of the
“pilot” technologies was counter balanced by the RLWTF’s two and a half years of operational
experience with the TUF which includes numerous treatment optimizing design modifications.

Some additional treatment capability will be added to the RLWTF process by keeping the 10
gpm Memcor® pilot unit installed at the RLWTF. Though permeate quality from the four (4)
pilot units was essentially identical during testing, the Memcor unit was chosen to remain due to
its larger treatment capacity than the other pilot units, its ease of operation, and its small space
requirements.

September 2002 Page ii
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ALARA
BW

CGRP
DOE

FTE
FWO
GFD-

gross o

HF
inch Hg

LANL
MEF
mg/1
min
MKF
MKP

MRP
pm
PAN
pCi/L
PF
psig
PVC
PVDF

RO
sec
TF
TP
TMP
TUF
UF
WFM
WMRM
ZF
ZP

Acronyms and Abbreviations

as low as reasonably achievable

backwash

degree Celsius

Cerro Grande Rehabilitation Project

US Department of Energy

square foot

full time equivalent (40 hours per week)
Facility and Waste Operations Division
gallons per square foot per day

gallons per minute

gross alpha (a form of ionizing radiation ejected from the nucleus of a
radioactive material)

hollow-fiber

inch of mercury

feed water to the Koch pilot unit membrane
permeate from the Koch pilot unit

Los Alamos National Laboratory

microfilter :

milligram per liter (synonymous with ppm)
minute

feed water to the Memtek pilot unit membrane
permeate from the Memtek pilot unit
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permeate from the Memcor pilot unit

micron or micrometer (10 meter)
polyacrylonitrile

picoCurie per liter (107" Curie per liter)
primary feed to the units from the gravity filter
pounds per square inch (gage)

polyvinyl chloride

polyvinylidine fluoride

Radioactive Liquid Waste Treatment Facility
Teverse 0Smosis

second

feed water to the tubular ultrafilter membrane
tubular ultrafilter permeate

transmembrane pressure

tubular ultrafilter

ultrafilter

Waste Facilities Management

Waste Management Risk Mitigation

feed water to the Zenon pilot unit membrane
permeate from the Zenon pilot unit
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1. Background and Purpose

The Cerro Grande Rehabilitation Project (CGRP) was initiated in the year 2000 to ensure that
facilities at Los Alamos National Laboratory (LANL) would provide safe, secure, long-term
stewardship of nuclear materials, worker health and safety, and the environment while
protecting the public. The project addressed LANL concerns resulting from the May 2000
Cerro Grande Wildfire that burned through the Laboratory and the town of Los Alamos, New
Mexico. One of the CGRP subprojects is the Waste Management Risk Mitigation (WMRM)
project. The purpose of the WMRM subproject is to mitigate potential damage to waste
management operations and facilities that may occur in the event of a future fire or fire related

natural disaster.

A subproject of the WMRM effort is entitled the “Technical Area (TA)-50 Membrane Unit.”
The goal of this subproject is to enhance the reliability of the RLWTF during a wildfire by
providing membrane filtration treatment redundancy or backup. A subtask of the TA-50
Membrane Unit subproject was to evaluate current membrane filtration technologies that could
best provide redundancy. The selection of membrane filtration technologies is best
accomplished by collecting operational data from pilot-scale units on the actual feed stream to
be treated. Funding was received from the U.S. Department of Energy for the purchase,
installation and testing of four (4) pilot-scale membrane filtration technologies to treat
radioactive liquid waste at the RLWTF. Simultaneously, this wastewater was treated by the
full-scale tubular ultrafilter unit that is presently used at the RLWTF. This report presents the
results of the pilot-scale membrane filtration testing that occurred at the LANL RLWTF during
May and June 2002.

The functional and operational requirements and design criteria for a backup membrane unit of
improved design were defined in May 2001 (HNR, 2001). An alternative filtration technology
analysis was completed in June 2001 recommending which filtration technologies to pilot test at
the RLWTF (ARES, 2001). Following the recommendations given in the ARES, 2001 report,
the RLWTF purchased three (3) pilot filtration units and built a fourth pilot-scale unit. These
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four (4) membrane filtration technologies were operated in competition with the full-scale

RLWTF tubular ultrafilter. The five (5) membrane filtration technologies investigated were:
»  Memtek® tubular microfiltration (purchased pilot-scale unit),
»  Memcor® hollow-fiber microfiltration (purchaséd pilot-scale unit),
»  Zenon® hollow-fiber ultrafiltration (purchased pilot-scale unit),
»  Koch® hollow-fiber ultrafiltration (RLWTF fabricated pilot-scale unit), and
. Koch@ tubular ultrafiltration (full-scale unit presently in use at the RLWTF)

The feed to the membrane filtration units, referred to as primary feed (PF) in this report, was
radioactive wastewater that had received preliminary treatment by four (4) RLWTF treatment
processes: permanganate addition to influent holding tank; clarification by ferric sulfate, lime
and polymer additions; gravity sand filtration; and filtration by a 10 micron (um) rated bag
filter. The performance of the pilot units and the full-scale RLWTF tubular ultrafilter was
chiefly quantified by monitoring the removal of gfoss alpha (o) radioactivity from the PF water
to the individual units. Optimization of each filtration technology, as measured by gross o

removal, was attempted by varying three operational parameters:

= Permeate flux rate — the goal was to determine the maximum filtration rate

through the filter that did not negatively affect gross a removal.

» (Overall permeate water recovery — the goal was to determine the minimum
volume of concentrate waters that each particular technology would generate

without affecting gross a removal.

= Backwash frequency and duration — the goal was to determine the minimum
membrane backwash duration and maximum membrane backwash interval that

did not negatively affect gross a removal.
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Other considerations, besides the removal of gross o radioactivity from the feed water, were
also used to compare the perfonnance of the different filtration technologies:

= Operability

= Secondary waste generation

= Cost

= Process reliability

= Equipment reliability

1.1. Membrane Filtration Terminology

Removal of coarse sized particulate material from water can be accomplished by
gravity settling. Smaller particles down to 10 um, which don’t readily settle by
gravity, can be removed by filtration through a sand grain sized media filter. For

comparison, the smallest particle visible to a human eye is 30-50 ;im in diameter.

The development of synthetic membranes in the 1960°s started a new filtration
technology capable of filtering smaller particulate material and even dissolved material
from water. Membrane filtration consists of four distinct technologies as shown in
Table 1. Microfiltration is capable of filtering particles from water that are as small as
0.1 um in diameter (100 times smaller than a sand sized media filter is capable of
removing). Ultrafiltration can remove particles that are as small as 0.01 pm.
Nanofiltration is capable of removing material from water that is 0.001 pm in size (this
is one nanometer in size, thus the name nanofiltration). Hyperfiltration (commonly
termed “reverse osmosis”) is able to remove dissolved material from water down to
0.0001um (1 Angstrom) in size. Membrane filtration is accomplished by filtering
water through a thin sheet of man-made organic polymer material. These polymeric
materials consist of polysulfone, polyvinylidine fluoride, polyamide, and other

materials.
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Membrane filtration, therefore, enables the removal of colloidal and dissolved
materials that are two to five orders of magnitude smaller than those removed by a

typical sand media filter.

Table 1 Particle Size Removal Capability of Membrane Filtration Technologies

Dissolved Contaminants Suspended Contaminants
>0.01 um
<0.01 pm
Colloids Particulate
0.01-1pum >1 um
: Fine Coarse
<0.001 pm 0.001 - 0.01 pm | 0.01 — 0.1 pm 0.1-1pum 1-10 pm| > 10 pm
MICROFILTRATION
ULTRAFILTRATION
NANOFILTRATION
REVERSE OSMOSIS

Table Reference (Paul, 2002)

1.2. Conceptual Description of Radioactive Liquid Waste and Filtration Mechanisms

Radioactive material in the LANL RLWTF wastewater consists of dissolved
radionuclides, suspended particles of radioactive material and also particles of non-
radioactive material with radionuclides attached to the material. The dissolved
radionuclides may be electrically neutral in charge, R?, or electrically negative in
charge, R, or electrically positive in charge, R*!. Additionally, dissolved radionuclide

complexes may have multiple electronic charges, for example R, R or R, R*?. The
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electrical charge of the radionuclide in solution is determined by its oxidation state, the
solution pH, and by complexation with other dissolved species in solution. Particles in
solution are of various sizes and typically have electrically charged surfaces. Thus, if a
particle is negatively charged, then positively charged dissolved species would be
attracted to that surface. Also, dissolved species that are more highly charged will have
a greater affinity to adsorb onto an oppositely charged particle surface. These concepts
are pictured in Figure 1. The magnitude of the arrow qualitatively indicates the
strength of the attractive/repulsive force between the radionuclide and the particle.

Figure 1 Adsorptive Tendencies of Dissolved Radioactive Materials

Negative

DISSOLVED RADIONUCLIDES
. o o R-3’ R-z, R-l, RO, RH, R+2, R+3, . . o

l

Positive
Particle

+

Removal of radionuclides from the RLWTF water is accomplished by removal of
particulate material having adsorbed radionuclides and by removal of particulate
radioactive material (clarification, sand filtration, bag filtration and by the membrane -
processés of microfiltration and/or ultrafiltration) or by removal of dissolved

radionuclides by ion exchange and reverse osmosis. Figure 2 conceptually
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demonstrates the filtration properties of a microfiltration membrane. Large particles
(greater than 0.1 um in diameter) either radioactive or with adsorbed radionuclides are
rejected by the membrane (Case A). Smaller particles and associated radioactive
material pass through the membrane (Case B). Also, dissolved radioactive material
permeates through the membrane (Case C). It can be imagined, as the pore size of the
membrane decreases, that the membrane will reject smaller particles. Ultimately, as
with reverse osmosis, the pores are so small that even dissolved radionuclides will be

rejected by the membrane.

Figure 2 Conceptual Filtration Properties of a Microfiltration Membrane
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R
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Based upon plant tests at the RLWTF (Del Signore et al., 2000 and Del Signore, 2001),
roughly 99% of all radioactivity is removed by the first three treatment operations at the
facility: clarification, sand filtration and bag filtration (particulate size range greater
than 10 pm). An additional 0.8% is removed by the tubular ultrafiltration treatment

step (particulate size range between 0.08 to 10 um). Lastly, reverse osmosis is capable
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of removing a further 0.2% (dissolved material less than 0.08 pm in size). Figure 3

displays this information in a tabular and schematic way.

Figure 3 Nature of Radioactive Material and Removal by RLWTF Processes

Radioactivity Unit Overall % and Nature of
(pCVL) Operations Percent Remaining
Removal Radioactivity
100
33,239 Particulate
Influent l None Colloidal
Dissolved
Clarifier
Sand Filter
Bag Filter
303 0.92
Fine particulate
ultrafilter l 99.08 Coloidal
feed Dissolved
Tubular
Ultrafilter
64 0.19
RO feed l 99.81 Dissolved
Reverse
Osmosis
2 99.99 001
| RO permeate Dissolved
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1.3. Flow Regime for the Competitive Membrane Filtration Testing at the RLWTF

Radioactive wastewater entering the RLWTF is first processed by coagulation,
flocculation and sedimentation in a clarifier. Clarified water is then filtered by a
gravity sand filter. The sand filter effluent is then filtered by a 10 micron bag filter.
The effluent from the bag filter is the feed water to the RLWTF full-scale tubular
ultrafilter (TUF). This same bag filter effluent was also the feed water to the pilot-scale
filtration units.

Figure 4 demonstrates how water from the bag filter was sent to the tubular ultrafilter

and/or to the pilot units.
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Figure 4 Flow Regime for the Competitive Membrane Filtration Test
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2. Competitive Membrane Filtration Tests

2.1. Description of the Filtration Technologies
Five (5) different membrane filtration technologies were tested: the full-scale tubular
ultrafiltration unit presently in use at the RLWTF and four (4) other ultrafilter (UF) and
microfilter (MF) technologies. These additional UF and MF technologies were chosen
to be operated in competition with the TUF: a tubular microfilter (Memtek®), a
hollow-fiber microfilter (Memcor®), a vacuum driven hollow-fiber ultrafilter

(Zenon®) and a pressure driven hollow-fiber ultrafilter (Koch®). Neither spiral wound
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ultrafilter nor microfilter membranes were tested due to the relatively high
concentration of suspended solids (up to 15 mg/L) in the feed water to the units. Table
2 demonstrates that a broad sampling of membrane technology was tested in this effort

to determine the best redundant unit for the TUF.

Table 2 Ultrafiltration and Microfiltration Technology Matrix

Filtration Ultrafilter Microfilter
Technology 0.01 —0.1 pm > (0.1 pm

Present full-scale unit
installed and operational at Memtek® (US Filter
the RLWTF using Koch® Corporation) pilot unit

membranes

Tubular

Zenon® pilot unit

Hollow-fiber AI\_ID . . Memcor@ (Us Filter.
RLWTF built pilot unit Corporation) pilot unit
using Koch Romicon®

membranes
not selected due to high not selected due to high

Spiral wound suspended solids in feed suspended solids in feed

water water

The quality of the radioactive water treated by the membrane units in this competitive
testing program was very similar to that which was projected by the functional and
operational requirements and design criteria document (HNR, 2001) Table 3 displays
these water quality parameters. Several parameters of the feed water are especially
important to note. The water pH is relatively high (pH 9-11); temperature of the water
can vary dramatically (18° - 40° C); suspended solids can be relatively abundant up to
15 mg/L; COD can be as great as 125 mg/L; and lastly the water is radioactive (up to
500 pCi/L gross o).
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Table 3 Typical Quality of the Feed Water to the Membrane Filtration Units

Parameter Concentrations in mg/L
pH 9.0-11.0 s.u,
Temperature 18"-40° C
TSS <15
Turbidity <5ntu
TDS 600 - 900
Total Silica 60 - 100
Total Alkalinity 200 - 400 (as CaCO3)
COD 40-125
TOC <50
TKN <10
Ca 30-100
Fe <1
Na 150 - 300
Al <1
Mg 0-4
SOy 150 - 400
Cl <100
NOs3;-N <20
Radioactivity 100 —500 pCi/L gross o

2.1.1. Pilot-Scale Filtration Technologies

2.1.1.1.  Memtek® Tubular Microfilter

A one (1) gpm Memtek® tubular microfilter pilot unit was purchased from Industrial
Wastewater Systems (a US Filter company). This unit employs cross-flow filtration
similar to the TUF. Feed water is recycled through the inside of two (2), one (1)
inch diameter tubular membranes that are hydraulically in series. Each membrane is
six (6) feet in length. Total membrane surface area is three (3) square feet.

Permeate is forced through the membrane and collected in the annular space between
the outside of the membrane and the PVC pipe housing the membranes. Material
rejected by the membrane is recycled to the feed/concentration tank. The
feed/concentrate tank may be totally or partially pumped to the plant headworks on

an occasional basis. The membrane flux is maintained by regularly backpulsing
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permeate in a reverse direction through the membrane. The membrane has a
nominal pore size of 0.1 micron and is composed of PVDF. The membrane is bleach
resistant. Figure 5 shows the Memtek® Tubular Microfilter pilot unit installed at the
RLWTF.

Feed and permeate flows to and from the Memtek® unit were measured by flow rate
and flow totalizing meters. This unit has an internal recycle stream much like the
TUF to keep flow velocity through the membrane high enough to clean the tubular
membrane. Permeate is used to backflush the membranes. Also, permeate is used

for cleaning the membrane.

Figure 5 Memtek® Tubular Microfilter Pilot Unit Installed at the RLWTF
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2.1.1.2.  Memcor® Hollow-Fiber Microfilter
A ten (10) gpm Memcor® hollow-fiber microfilter pilot unit was obtained from
WTC Inc. (a US Filter company). The hollow-fiber membranes used in the unit
have an outer diameter of 0.5 mm. The lumen within the fiber is about 0.25 mm in
diameter. The nominal pore size of this membrane material is 0.1 microns. The
membrane is composed of PVDF and it is chlorine compatible. Each one (1) meter
long filtration module contains approximately 20,000 individual hollow-fibers. Each
filtration module contains about one hundred and sixty one (161) square feet of
membrane surface area. The pilot unit has three (3) filtration modules. This unit
_incorporates a direct flow filtration method in which all the feed water is forced
ﬁthrough the membrane from outside the hollow fiber into the lumen inside the
‘hollow fiber. Flux through the membrane is maintained by an air backwash which
forces air from inside the lumen through the membrane. Material dislodged from the
hollow-fibers is then flushed from the filtration module by a fast feed water flush.
This backwash water is the concentrate from the filtration process. Figure 6 shows
the Memcor® Hollow-Fiber Microfilter pilot unit installed at the RLWTF. Feed and

permeate flows were measured by flow rate and flow totalizing meters.
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Figure 6 Memcor® Hollow-Fiber Microfilter Pilot Unit Installed at the RLWTF

2.1.1.3.  Zenon® Hollow-Fiber Ultrafilter

A seven (7) gpm hollow-fiber ultrafilter pilot unit manufactured by Zenon
Environmental was also purchased. This unit draws water by vacuum from outside
the 0.2 cm hollow-fiber membranes into the lumens by employing a direct flow
filtration method. When pressure loss through the membrane exceeds a certain value
the system is backwashed by reverse flows of permeate through the hollow-fiber
membrane. The membranes are placed directly into the feed/concentrate tank.

Solids concentration in the tank is controlled by either a continuous bleed of
concentrate from the tank or by a purging of part or all of the concentrate tank
volume on a regular basis. The pilot unit membrane module, a ZeeWeed 500B%, has

about 620 square feet of membrane surface area. The module is composed of about
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5,000 hollow fiber strands that are about 2 millimeters in diameter. Each strand has
about 0.05 ft* of membrane surface area. The hollow fibers are composed of a
woven polyester core material covered with a PVDF membrane that is chlorine
resistant. The nominal pore size of the hollow-fiber membrane is 0.04 micron. The
membrane provides an absolute 0.06 micron barrier. Figure 7 shows the Zenon®
Hollow-Fiber Ultrafilter pilot unit installed at the RLWTF. Feed and permeate flows

were measured by flow rate and flow totalizing meters.

Figure 7 Zenon® Hollow-Fiber Ultrafilter Pilot Unit Installed at the RLWTF
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2.1.1.4. Koch Hollow-Fiber Ultrafilter

A second ultrafiltration membrane unit employing hollow-fiber technology was
constructed for pilot testing. This one (1) gpm pilot unit used Koch® Romicon
hollow-fiber membranes. In this configuration feed water recycles through the
inside of the small lumens of the hollow fibers. Permeate is forced through the
hollow-fiber membranes. Material rejected by the membrane is recycled to the
feed/concentration tank. A portion of the material in the feed/concentrate tank was
gravity drained to the plant headworks on a regular basis. Membrane flux is
maintained by backflushing permeate in a reverse direction through the membrane.
One (1), three foot long by three inch diameter membrane cartridge will be used on
the pilot. The cartridge has 26.5 square feet of membrane surface area. The lumens
are 45 mils in diameter. Nominal pore size of the membrane is 50,000 Daltons. The
membrane is a XMS50P which is composed of polyacrylonitrile (PAN) and 1t is
chlorine resistant. Feed and permeate flows were measured by flow rate and flow
totalizing meters. Figure 8 shows the Koch hollow-fiber ultrafilter pilot unit
installed at the RLWTF.
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Figure 8 Koch Hollow-Fiber Ultrafilter Pilot Unit Installed at the RLWTF

2.1.2. Full-Scale RLWTF Tubular Ultrafilter

The RLWTF presently removes very fine particulate material from sand filter
effluent by using a tubular ultrafiltration (TUF) membrane unit. This unit consists of
350 tubular membranes, each of which is ten (10) feet in length and one (1) inch in
diameter. The membranes are manufactured by Koch Membrané Systems and have
a nominal molecular weight cutoff of 100,000 Daltons. The membranes are made of
PVDEF. The TUF produces about seventy-five (75) gallons per minute of permeate.
Flux of permeate through the tubular filters is maintained by forcing “spoﬁgeballs”
of slig;htfy larger diameter than the tubes through the tubes on a regular basis. This
unit employs cross-flow filtration, in which the feed water to the unit flows at a high
velocity parallel to the membrane while permeate waters pass perpendicularly
through the membrane wall. An internal recycle pump maintains the high flow
velocity through the 350 tubes. Rejected solids are accumulated in a two-tank

combination (18,000 gallons total volume) that functions as a feed/concentration unit
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for the TUF. The full-scale systein operates in batch mode, being started and
stopped on a daily basis. Solids accumulated in the feed/concentration tanks are
pumped to the headworks on a regular basis. Additionally, flush waters and
occasional cleaning waters are also pumped to the plant headworks. Figure 9 shows

the existing RLWTF full-scale tubular ultrafilter.

Figure 9 Existing RLWTF Full-Scale Tubular Ultrafilter
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2.2. Testing Results from the Competitive Membrane Filtration Testing Program

2.2.1. Description of the Testing Period

Radioactive water began to be treated by the four (4) pilot units on May 1, 2002.
The competitive testing period ended on June 26, 2002. During this time period, the
pilot units treated radioactive liquid waste on thirty-one (31) days. The pilot units
operated in a “batch” mode, which meant that on a typical operational day the units
were started in the morning and shut down in the afternoon. A normal operational
day of pilot testing lasted between four (4) and six (6) hours. For the first three (3)
weeks of the testing period, only the four (4) pilot units were operated. The RLWTF
tubular ultrafilter (TUF) was undergoing repairs and receiving a new set of
membranes. The TUF began to operate in competition with the pilot units on May
21, 2002. All five (5) membrane technologies treated the same water,

simultaneously, from then until the testing ended on June 26, 2002.

Each filtration technology was started at what was believed to be a medium flux rate
through each particular membrane. The water recovery of each unit was started at
85%. Backwash and spongeball frequencies and durations were set according to

vendor recommendations and RLWTF operational experience.

2.2.1.1.  Primary Feed Quality During Testing Period

Radioactive liquid waste entering the RLWTF passed through several treatment
steps, as previously described, before being treated by the pilot units and the TUF.
This process water is defined as Primary Feed (PF) to the membrane units. The PF
is different from the wastewater that the membranes in four (4) of the technologies
actually treated. Each of these four (4) membrane technologies (Memtek®, Zenon®,
Koch® HF, and the TUF) are a “feed and bleed” type of filtration scheme. In. this
filtration scheme, primary feed (PF) to the unit is sent to a tank from which it is
pumped to the membrane. Permeate water is sent out of the system and the

remaining water and rejected particulate material is returned (recycled) to the tank.
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As filtration continues, the concentration of gross a in the tank increases. A
manageable gross a concentration is maintained by continuously or incrementally
“bleeding” some of this concentrated water from the tank. In these technologies the
membranes do not actually treat PF. Rather they filter a more concentrated stream
defined as Memtek® Feed (MKF), Zenon® Feed (ZF), Koch® HF Feed (KF) and
TUF Feed (TF).

In the Memcor® technology the primary feed (PF) is identical to the Memcor® Feed
(MRF). This technology employs “direct” or “dead head” filtration. In “direct”
filtration all the feed water is forced through the membrane. Filtered radioactive

material is captured on the membrane surface until a cleaning cycle is initiated.

The radiological nature of the primary feed (PF) water to the pilot units and the TUF
during the testing period is shown in Figure 10. The gross o concentration of the PF
1s shown for the thirty-one (31) days operational testing. On most days only one
sample of PF was collected and analyzed for gross a. Occasionally, two samples
were taken, as seen on May §, 2002. Two PF samples were taken that day. One was
281 pCi/L gross a and the other was 454 pCi/L gross a. Figure 10 demonstrates that
the PF does not have a consistent gross a concentration. This variation in
concentration is partly due to the type and concentration of radionuclides in the
RLWTF influent (for example: Pu-238, Pu-239 or Am-241). The oxidation state of
a particular radionuclide will affect its removal (for example, Pu™ is more insoluble
than Pu™). Additionally, basic water chemistry parameters, like pH, will greatly
affect the removal of some radionuclides from the RLWTF influent. Also, the
removal performance of the clarifier and the sand filter at the head of the RLWTF

treatment process affects the amount of gross a in the PF.
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Figure 10 Gross o Concentration of the Primary Feed (PF) During Filtration Testing (5/1/02 — 6/26/02)
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2.2.1.2. Definition of Terms

This section defines terms to facilitate understanding of Figures 11 through 20, Table
4 and Appendix Tables A1 through AS5. These figures and tables summarize

thousands of operational and analytical data.

Primary Feed (PF) — defined in Section 2.2.1.1
Membrane Feed (MKF, ZF. KF. TF) — defined in Section 2.2.1.1

Permeate (MKP, MRP, ZP, KP, TP) -- the water sample taken after the water had
passed through the membrane of a particular filtration technology

Operational Day — a calendar day during which a particular filtration unit was
operated

Sampling Event — A sampling event was a set of data that was not affected by
upstream RLWTF processes. These data consisted of radiological analyses of PF,
membrane feed, and permeate waters that were in addition to operational data from
the filtration units and were not affected by upstream RLWTF processes. Examples
of upstream RLWTTF processes that affected the filtration study were occasional low
pH excursions in the clarifier and also addition of other process streams to the
membrane feed water to the TUF. A particular operational day of a membrane unit
may have one or two sampling events from that operational day. Or if upstream
RLWTTF processes affected the filtration units there may be no sampling event
included from a particular operational day.

PF % Rad Removal — The percentage of gross a radioactivity removed from the
primary feed water by a particular filtration technology. This parameter is calculated
by subtracting the permeate gross a from the primary feed gross o concentration,
dividing that quantity by the primary feed gross a concentration, and then
multiplying by 100.

GFD - The gallons of permeate water produced through one square foot of
membrane surface per twenty-four (24) hours of continuous operation. GFD is the
abbreviation of gallons per square foot per day. GFD is synonymous with the term
flux rate.

% Water Recovery (WR) — Percent water recovery is the ratio (expressed as a
percentage) of the amount of permeate water produced from a given filtration unit
divided by the amount of feed water to the unit.

BW Frequency (BW Freq) — The time (in minutes) between backwash episodes.
Backwashing is performed to maintain the flux rate of the permeate through the
membrane by removing particulate material from the membrane surface. -
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BW Duration (BW Dur) — The time (in seconds) that a backwash episode lasts.

Transmembrane Pressure (TMP) — This is the average water pressure pushing water
through the membrane. TMP is calculated by determining the average feed pressure
to the membrane. This is accomplished by subtracting the pressure as the feed water
leaves the membrane from the pressure as the feed water enters the membrane. This
quantity is then divided by 2. From this value the permeate pressure is subtracted.
The resulting number is the average TMP.

2.2.2. Test Results from Individual Filtration Units

222.1. Memtek® Tubular Microfiltration Pilot Unit

’ Radiological and operational data for the Memtek® pilot unit is seen in Figures 11
and 12. There were twenty-seven (27) sampling events for the Memtek® pilot unit
© during the testing period.

Figure 11 shows the radiological nature of the primary feed and the membrane feed
streams to the unit, and the permeate stream from the Memtek® unit. It is noted that
the gross a concentration of the primary feed is always less than the gross a
concentration of the membrane feed and greater than the gross a concentration of the
permeate stream. Of major interest in this work was attaining the lowest gross a
concentration possible in the permeate water. It is clearly seen that the sampling
events with the lowest gross a concentrations in the permeate were also the sampling
events when the primary feed gross a concentrations were low (sampling events 12

through 22).

Figure 12 shows operational data (GFD, % WR, BW Freq and BW Dur) in relation
to PF % Rad Removal as functions of sampling events of the Memtek® pilot unit.
The region where the PF % Rad Removal curve consistently has its greatest value
should indicate the optimal operational parameters for the unit. For the Memtek®
unit this region covers sampling events 21 through 27. The data used to develop

Figure 11 and 12 are found in the Appendix, Table Al.
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Figure 11 Memtek® Pilot Unit Gross Alpha Feed and Permeate Concentrations
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Figure 12 Memtek® Pilot Unit Operational Parameters and Radioactive Removal from the Primary Feed
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2.2.2.2.  Memcor® Hollow-Fiber Microfiltration Pilot Unit

Radiological and operational data for the Memcor® pilot unit is seen in Figures 13
and 14. There were thirty-two (32) sampling events for the Memcor® pilot unit
during the testing period.

Figure 13 shows the radiological nature of the primary feed and the membrane feed
streams to the unit, and the permeate stream from the Memcor® unit. For the

- Memcor® unit these are identical. It is noted that the gross a concentration of the
primary feed is always greater than the gross a concentration of the permeate stream.
Of major interest in this work was attaining the lowest gross a concentration possible
in the permeate water. It is clearly seen that the sampling events with the lowest
gross a concentrations in the permeate were also the sampling events when the

primary feed gross a concentrations were low (sampling events 14 through 26).

Figure 14 shows operational data (GFD, % WR and BW Freq) in relation to PF %
Rad Removal as functions of sampling events of the Memcor® pilot unit. The
region where the PF % Rad Removal curve consistently has its greatest value should
indicate the optimal operational parameters for the unit. For the Memcor® unit this
region covers sampling events 25 through 32. The data used to develop Figure 13
and 14 are found in the Appendix, Table A2. ’ '
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Figure 13 Memcor® Pilot Unit Gross Alpha Feed and Permeate Concentrations
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Figure 14 Memcor® Pilot Unit Operational Parameters and Radioactive Removal from the Primary Feed
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2223, Zenon® Hollow-Fiber Ultrafiltration Pilot Unit

Radiological and operational data for the Zenon® pilot unit is seen in Figures 15 and
16. There were thirty (30) sampling events for the Zenon® pilot unit during the

testing period.

Figure 15 shows the radiological nature of the primary feed and the membrane feed
streams to the unit, and the permeate stream from the Zenon® unit. It is noted that
the gross a concentration of the primary feed is always less than the gross o
concentration of the membrane feed and greater than the gross o concentration of the
permeate stream. Of major interest in this work was attaining the lowest gross o
concentfation possible in the permeate water. It is clearly seen that the sampling

- events with the lowest gross a concentrations in the permeate were also the sampling
events when the primary feed gross o concentrations were low (sampling events 16

through 26).

Figure 16 shows operational data (GFD, % WR, BW Freq and BW Dur) in relation
to PF % Rad Removal as functions of sampling events of the Zenon® pilot unit. The
region where the PF % Rad Removal curve consistently has its greatest value should
indicate the optimal operational parameters for the unit. For the Zenon® unit this
region covers sampling events 25 through 30. The data used to develop Figure 15
and 16 are found in the Appendix, Table A3.
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Figure 15 Zenon® Pilot Unit Gross Alpha Feed and Permeate Concentrations
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Figure 16 Zenon® Pilot Unit Operational Parameters and Gross o. Removal from the Primary Feed
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2.2.2.4. Koch® Hollow-Fiber Ultrafiltration Unit

Radiological and operational data for the Koch® hollow-fiber pilot unit is seen in
Figures 17 and 18. There were thirty-four (34) sampling events for the Koch®
hollow-fiber pilot unit during the testing period.

Figure 17 shows the radiological nature of the primary feed and the membrane feed
streams to the unit, and the permeate stream from the Koch® hollow-fiber unit. It is
noted that the gross o concentration of the primary feed is always less than the gross
a concentration of the membrane feed and greater than the gross a concentration of
the permeate stream. Of major interest in this work was attaining the lowest gross o
concentration possible in the permeate water. It is clearly seen that the sampling
events with the lowest gross a concentrations in the permeate were also the sampling
events when the primary feed gross a concentrations were low (sampling events 16

through 29).

Figure 18 shows operational data (GFD, % WR, BW Freq and BW Dur) in relation
to PF % Rad Removal as functions of sampling events of the Koch® pilot unit. The
region where the PF % Rad Removal curve consistently has its greatest value should
indicate the optimal operational parameters for the unit. For the Koch® hollow-fiber
unit this region covers sampling events 28 through 34. The data used to develop

Figure 17 and 18 are found in the Appendix, Table A4.
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Figure 17 Koch® HF Pilot Unit Gross Alpha Feed and Permeate Concentrations
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Figure 18 Koch® HF Pilot Unit Operational Parameters and Gross o Removal from the Primary Feed
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2.2.2.5. RLWTF Tubular Ultrafilter Full-Scale Unit

Radiological and operational data for the RLWTF full-scale tubular ultrafilter (TUF)
unit is seen in Figures 19 and 20. There were eleven (11) sampling events for the

TUF unit during the testing period.

Figure 19 shows the radiological nature of the primary feed and the membrane feed
streams to the unit, and the permeate stream from the TUF unit. It is noted that the
gross a concentration of the primary feed is always less than the gross a
concentration of the membrane feed and greater than the gross a concentration of the
permeate stream. Of major interest in this work was attaining the lowest gross a

concentration possible in the permeate water.

Figure 12 shows operational data (GFD, % WR and spongeball frequency) in
relation to PF % Rad Removal as functions of sampling events of the TUF unit. The
region where the PF % Rad Removal curve consistently has its greatest value should
indicate the optimél operational parameters for the umt For the Memtek® unit this
region covers sampling events 9 through 11. The data used to develop Figure 19 and
20 are found in the Appendix, Table A5.
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Figure 19 RLWTF Tubular Ultrafilter Gross Alpha Feed and Permeate Concentrations
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Figure 20 RLWTF Tubular Ultrafilter Operational Parameters and Gross a Removal from the Primary Feed
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Based upon the radiological and operational data obtained during the competitive
membrane filtration testing period the following operational parameters would be

recommended for initial start up of each filtration technology.

Table 4 Recommended Operational Parameters (Based on Pilot Testing) for the Five
Membrane Filtration Units when Treating Gravity Filter Effluent at the RLWTF

90 GFD (average TMP should be less than 10 psig)
95% water recovery

Memtek®
CENY 20 gpm recycle rate (tube flow rate = 8.25 fps)
tubular microfilter 30 minute BW interval
8 second BW duration at 915 GFD with permeate
Memcor® 30 GFD (average TMP should be less than 2 psig)

95% water recovery

110 minute BW interval with feed water

15 GFD (vacuum should be less than 2.0 inches of Hg)
Zenon® 95% water recovery

hollow-fiber ultrafilter | 30 minute BW interval

15 second BW duration at 22 GFD with permeate

35 GFD (average TMP should be less than 6 psig)

95% water recovery

8 gpm recycle rate/26.5 ft* module (lumen flowrate = 2.3 fps)

30 minute BW interval

20 second BW duration at 104 GFD with permeate

150 GFD (average TMP should be less than 42 psig)

95% water recovery

700 gpm recycle rate/770 ft* of membranes (individual tube

flow rate = 11.5 fps)

60 minute spongeball interval

hollow-fiber microfilter

Koch®
hollow-fiber ultrafilter

RLWTF
tubular ultrafilter
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2.2.3. Performance Criteria Evaluation of Filtration Technologies

Six criteria were used to quantify the performance of each filtration technology. A
description of each criterion follows. Also, the performance of each filtration

technology is compared in a tabular nature as a function of each criterion.

223.1. Permeate Quality

It was the goal of the testing effort to find a membrane filtration technology that |
would produce a permeate stream which was in compliance with the U.S.
Department of Energy Order 5400.5, “Radiation Protection of the Public and the
Environment.” To be in accordance with this order, the permeate from the filtration

units needed to be equal to or less than 30 pCi/L of gross a.

Table 5 summarizes the removal of gross a from the primary feed and membrane
feed streams for each of the filtration technologies. It is to be realized that the
averages given in Table 5 are derived from raw data with uncertainties of up to
+ 10%. The first row of Table 5 indicates, in terms of overall removal of gross a
from the primary feed, that the units performed nearly the same (all removing an

average of 54% to 60%).

Rows 2 and 3 of Table 5 indicate that the Memtek®, Zenon® and Koch® HF units
tended to remove a slightly greater percentage of gross a from the membrane feed
waters when a slower GFD was used. On the other hand, gross a removal appeared
to improve in the Memcor® unit at a higher GFD. The TUF was operated within a

small range of GFD values.

Row 4 indicates the number of permeate samples out of the total number of sampling
events in which the gross o concentration in the permeate was equal to or less than

30 pCi/L for each filtration unit.
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Table 5 Permeate Quality Performance Criteria Comparison

Memtek® MF

Memcor® MF

Zenon® HF

Koch® HF

RLWTF TUF

Overall removal of
gross a from the PF
was 55%

Overall removal of
gross o from the
PF was 54%°

Overall removal of
gross o from the PF
was 54%’

Overall removal of
gross o from the
PF was 57%"

Overall removal of
gross o from the PF
was 60%>

At less than 123
GFD, 88% of rad
removed from
MKF®

At 15 GFD, 50%
of rad removed
from PF’

At 15 GFD, 88% of
rad removed from
ZF®

At 35 GFD, 87%
of rad removed
from KF°

At 130-150 GFD,
95% of rad removed
from TF'°

At greater than 123

At 30 GFD, 57%

At 30 GFD, 82%

At 65 GFD, 82%

GFD, 82% rad rad removal from rad removal from rad removal from
removal from PF!? ZF" KF"
MKF'!

»  Meets DOE Order Meets DOE Order Meets DOE Order Meets DOE Order Meets DOE Order
5400.5 two (2) out 5400.5 three (3) out 5400.5 one (1) out 5400.5 four (4) out 5400.5 two (2) out
of twenty-seven of thirty-two (32) of thirty (30) of thirty-four (34) of eleven (11)
(27) times"® (7%) times'® (9%) times'” (3%) times'® (12%) times'® (18%)

Z P ® N o v e W N

average from 27 sampling events (see Figure 12)
average from 32 sampling events (see Figure 14)
average from 30 sampling events (see Figure 16)
average from 34 sampling events (see Figure 18)
average from 11 sampling events (see Figure 20)
average from 15 sampling events (see Table Al)
average from 17 sampling events (see Table A2)
average from 12 sampling events (see Table A3)
average from 13 sampling events (see Table A4)

average from 11 sampling events (see Table A5)

average of 10 sampling events (Table Al); not including 2 events with GFD > 200
average from 13 sampling events (see Table A2)
average from 14 sampling events (see Table A3)
average from 18 sampling events (see Table A4)

see Table Al
sec Table A2
see Table A3
see Table A4
see Table A5
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2.2.3.2.  Operability

The RLWTF desires a membrane filtration unit that requires a minimal amount of
operator intervention. This attention involves valving adjustment, regulation of
flows and pressures, and manually initiated flushing and cleanings. This criterion
includes routine maintenance. Experience gained in the pilot testing and also
communication with clients using the various filtration technologies were used to

evaluate each filtration technology according to this criteria.

Table 6 was developed to compare the operability of the five (5) treatment
technologies. All five (5) technologies treated the primary feed water without
difficulty and each could be scaled up to serve successfully in the RLWTF process.

September 2002 : -Page 41 --




Pilot Unit Filtration Testing LA-UR-02-7108

Table 6 Operability Performance Criteria Comparison
Memtek MF | Memcor® MF | Zenon® HF ] Koch® HF |  RLWTFTUF
all membranes are chlorine resistant
each system “batch” or “continuous”operation capable
every two (2) month chemical cleaning frequency (estimated from testing period)
pH adjustment not required %I%g(?;g?iz;uizgl pH adjustment not required
40% FTE' required | 40% FTE' required 45% FTE' required | 40% FTE' required 40% FTE' required
seal water system . seal water system seal water system
. seal water system not required . .
required required required
uses permeate for uses feed water for P h spongeball cleaning
backwash backwash uses permeate for backwas system uses
concentrate water
membrane feed is membrane feed is not
greater than primary greater than primary membrane feed is greater than primary feed to unit
feed to unit feed to unit
3+ years of
new technology for RLWTF operations operational
experience at RLWTF
unit is “one of a kind”,
much redesign has

been required; smooth

interviews indicate smooth operation after startup
operation now standard

foaming issues in feed
---------- tank need to be - , e
addressed
TFull Time Equivalent. Estimate of one operator’s attention devoted to this technology if implemented full-scale at the RLWTF

-Page 42 --
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2.2.3.3.  Secondary Waste Generation

It was the goal of the RLWTF to obtain a filtration technology that yielded a 95%
permeate water recovery. This means that for every 100 gallons of feed water to the
unit, there will be 95 gallons of permeate produced and only 5 gallons of secondary
waste. Secondary waste in a filtration system comes from a number of sources:
membrane flushes, cleaning waters, and concentrate tank bleed or purge waters.
Secondary waste from any filtration unit at the RLWTF requires retreatment. This
retreatment involves additional operation time, operator attention and chemical

addition. Thus, the need to minimize secondary waste retreatment.

Table 7 demonstrates that all five (5) filtration technologies were able to operate
successfully at 95% water recovery and would attain the desired RLWTF goal.
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Table 7 Secondary Waste Performance Criteria Comparison

|

RLWTF TUF

Memtek® MF | Memcor® MF | Zenon® HF ] Koch® HF
95% permeate water recovery attainable
. continuous or incremental blowdown continuous or incremental blowdown of
incremental blowdown
of concentrate concentrate

of concentrate

incremental blowdown
of concentrate
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2.2.3.4. Cost

The capital cost and operating costs associated with a particular membrane filtration
technology were considered to estimate the life-cycle cost of implementing that
technology. Capital costs included the cost of the unit itself, other ancillary
equipment (for example, tanks, air compressors, seal water systems, etc.) and also
facility modifications required for that particular technology (for example,
ventilation issues, space needs, power requirements etc.). Operating costs included
power for pumps, compressors, blowers, chemical costs, routine unit maintenance,

and regular membrane replacement costs.

Table 8 compares the five (5) filtration technologies in the light of this performance

criterion.
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Table 8 Cost Performance Criteria Comparison

Memtek® MF Memcor® MF Zenon® HF Koch® HF RLWTF TUF
large Ia;cel(i;ti};elgotpnm small facility footprint required medium facility footprint required
low initial cagltal cost medium initial capital cost for unit medl}lm to high 1n1t.1a1 high initial capltal
for unit capital cost for unit cost for unit

new membranes are
medium to high in cost

new membranes are
low in cost

new membranes are
medium in cost

new membranes are
low in cost

new membranes are
high in cost

large recycle pump
required

large recycle pump
not required

permeate, blower and
sprayer pumps
required

large recycle pump required

potential need for
chiller on
recirculation line

potential need for chiller on recirculation line

(depending on size of not applicable not applicable (depending on size of feed/concentrate tank)
feed / concentrate
tank)
height requirement an
not applicable not applicable issue during membrane not applicable not applicable
replacement
potential ventilation potential ventilation
not applicable issue§ ina radiological issues. in a radiological not applicable not applicable
environment during environment when
backwash blower in operation
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2.2.3.5.  Process Reliability

Process reliability addresses the ability of the process to accommodate a wide range
of transient influent conditions. Of concem for this application at the RLWTTF is the
unit’s ability to accommodate an increase in suspended solids in the feed to the
filtration unit. This occasionally occurs due to solids breakthrough of the gravity
sand filter and plugging of the bag filter. Table 9 addresses these concerns for the
five (5) filtration technologies.
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Table 9 Process Reliability Performance Criteria Comparison

Memtek® MF

Memcor® MF

Zenon® HF

Koch® HF

RLWTF TUF

tubular design will
handle 200 pm sized
particles in feed water

hollow-fiber design with outside to inside flow
path will handle 200 pm sized particles in feed
water

requires most
pretreatment of feed
water due to inside to
outside flow path of
water through the
hollow-fiber

tubular design will
handle 200 pm sized
particles in feed water

flux maintained by

flux maintained by air

flux maintained by air

flux maintained by

flux maintained by

recycle flow through scour backpulse and . recycle flow through recycle flow through
bubble abrasion and
tube and permeate fast feed water flush ermeate backpulse hollow-fibers and tube and spongeball
backpulse during backwash P P permeate backpulse system
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223.6. Equipment Reliability

This factor relates to non-routine maintenance requirements and is typically gauged
by frequency of maintenance attention on major pieces of equipment. Interviews (by
telephone) of at least three (3) clients using each technology were performed.

Special consideration was given to the following: amount of non-routine operator
attention required for unit operation, unique advantages or disadvantages resulting
from batch-mode operation, ALARA considerations pertaining to operation and
maintenance in a radiological environment, and the amount of unit downtime on an
annual basis. Figure 10 summarizes information on each of the five (5) filtration

technologies pertaining to this performance criterion.

September 2002 -Page 49 --




Pilot Unit Filtration Testing LA-UR-02-7108

Table 10 Equipment Reliability Performance Criteria Comparison

Memtek® MF | Memcor® MF l Zenon® HF | Koch® HF RLWTF TUF
two (2) year expected membrane life
. greatly altered unit is
client interviews: all would purchase another unit serving well in
RLWTF process
medium mechanical low mechanical . . . high mechanical
) . medium mechanical complexity .
complexity complexity complexity
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3. Recommendation |

Given the approximate equality of performance among the pilot units and the known
performance of the existing full scale tubular ultrafilter unit, redundancy to TUF operation
through identification and purchase of all critical spare TUF components is recommended for
further consideration. These components should be stored at the RLWTF. Replacement and/or
repair of any or all components could be accomplished within a maximum of three (3) calendar

days.
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5. Appendix — Operational and Radiological Data from the Filtration Units

The operational and radiological data used to develop Figures 11 through 20 are displayed in
Tables Al through AS5. The information in these tables was taken from the daily operational
logs kept for each filtration unit and also includes the results of radiological analyses of the feed

and permeate streams of each filtration unit.
Information displayed in each table includes:

Ops Day, Date and Sampling Event — Column 1 records each day that a particular filtration unit
was operated. The Ops Day and Date are shaded if a particular sample was considered a
sampling event (see definition of sampling event in Section 2.2.1.2).

Daily Ops (Hours) — The number of hours the unit treated radioactive liquid waste on a given
day is recorded in Column 2.

Three columns (Columns 3, 4 and 5) display information pertaining to the removal of
radioactive material from the feed waters to the filtration units. The gross a concentration in the
primary feed (PF) and the membrane feed streams (MKF, ZF, KF, and TF) are given in a
stacked configuration in Column 3. The permeate gross a analyses are displayed in Column 4.
Column 5 is calculated from the information given in Columns 3 and 4. Column 5 is the gross o
removal from the primary feed and the membrane feed. If a particular Ops Day has two rows of
data, it indicates that that particular day had two samples.

Permeate flow or the calculated flux rate (GFD) through the membrane at the time of the
sampling event is shown in Column 6.

The water recovery through a particular filtration unit for the entire Ops Day is shown in
Column 7. This number was calculated from totalizing flow meters on the feed stream to the
unit and by recording bleed and purge volumes from each unit for the day.

Total feed water (in gallons) to each unit per Ops Day is recorded in Column 8.

Column 9 displays operational parameters at the time that a particular sampling event occurred.
Water temperature, average transmembrane pressure (TMP), backwash frequency and duration,
recycle flow rates, etc. are given.
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Table A1 Memtek® Pilot Unit Operational and Radiological Data

Daily PF PF Permeate Water
O%Sal;ay Ops MKF (plvg.f/i) MKF Flow Recovery ](‘gtzlllgzs)d Operational Details
(Hours) (pCi/'L) % Removal (gpm (GFD)] (%)
20°C
1 70 3 TMP = 22 psig
5/1/02 12 65 | 0.35 (168) 90 31 BW freg/dur = 6 min/8sec (1 liter)
30°C
5 328 81 : TMP = 23 psig . .
5/2/02 >0 651 63 90 0.35(168) 93 178 BW freq/dur = 6 min/8 sec (1 liter)
0
452 102 77 32°C ,
3 799 0 87 TMP = 22.5 psig
5/3/02 6.4 o 55 0.26 (127) 89 141 BW freq/dur = 6 min/8 sec (1 liter)
660 278 58 Recycle = 25 gpm
818 o 70 33°C
4 1186 24 79 TMP = 12 psig
5/6/02 7.8 495 Ve 0.32(152) 90 182 | Bw freq/dur = 6 min/8 sec (1 liter)
1486 283 81 Recycle =33 gpm
484 203 58 33°C
5 1959 90 TMP = 12 psig
511102 8.2 440 59 0.29 (138) % 157 BW freq/dur = 6 min/8 sec (1 liter)
1390 180 87 Recycle = 32 gpm
454 198 56 35°%C
6 1725 89 TMP = 12 psig
5/8/02 73 281 159 43 025 (121) 26 135 BW freq/dur = 6 min/8 sec (1 liter)
1287 88 Recycle =31 gpm
. ' 34°C
7 310 57 : TMP = 12.5 psig
5/9/02 6.2 1221 133 89 0.23 (109 95 104 BW freq/dur = 6 min/8 sec (1 liter)
Recycle = 30 gpm
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Table Al, Memtek® continued

Daily PF PF Permeate Water
QI}))Salt)eay Ops MKF (}1)\,(151;) MKF Flow Recovery FEOGtzlllf):s:)d Operational Details
(Hours) (pCi/’L) % Removal {gpm (GFD)] (%) -
' 31°C
8 ‘ 322 50 TMP = 12.5 psig
5/10/02 2.9 1137 161 86 0.21(103) %6 64 BW freq/dur = 6 min/8 sec (1 liter)
Recycle = 30 gpm
33°C
9 32; 497 ‘1‘% TMP = 12.5 psig
6.7 0.24 (117) 96 123 BW freq/dur = 6 min/8 sec (1 liter)
5/13/02
550 522 5 Recycle = 31 gpm
388 41
363 407 12 35°C .
10 7 43 0.24 (117 95 131 | et 12Psie
5/14/02 8.2 174 31 24 (117) BW freq/dur = 6 min/8 sec (1 liter)
874 227 74 Recycle = 30 gpm
33°C
11 156 3 TMP = 29 psig
5/15/02 76 301 151 50 0.26 (127) 93 16 | BW freq/dur = 30 min/8 sec (1 liter)
Recycle =17 gpm
36°C
12 88 -32 TMP = 12.5 psig
5/16/02 85 570 116 80 0.29 (138) o4 144 | BW freq/dur = 6 min/8 sec (1 liter)
Recycle =29 gpm
32°C
13 93 36 TMP = 12.5 psig
5/21/02 >4 163 60 63 0.49 (238) o7 122 | BW freq/dur = 6 min/8 sec (1 liter)
Recycle = 31 gpm
, 37°C
14 146 65 TMP =5 psig
5/23/02 37 394 31 87 0.22 (104 %6 7 BW freg/dur = 6 min/8 sec (1 liter)
Recycle = 15 gpm
35°C
15 50 40 TMP = 5 psig
5/28/02 4.0 506 30 94 0.22 (104) o7 58 BW freg/dur = 6 min/8 sec (1 liter)
Recycle =16 gpm
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Table A1. Memtek® continued

Daily PF MKP PF Permeate Water
O})Dsaliay Ops MKF (pCi/L) MKF ~ Flow Recovery Figt:;lfsz)d Operational Details
" (Hours) (pCY/L) / % Removal | [gpm (GFD)] (%)
37°C
16 60 -138 TMP = 5 psig
5/29/02 4.2 581 143 75 0.22 (104) o7 39 BW freq/dur = 6 min/8 sec (1 Liter)
Recycle = 16.5 gpm
39°C
17 87 61 TMP = 4.5 psig
5/30/02 3.6 1006 3 97 0.23 (108) ’8 50 BW freq/dur = 10 min/8 sec (1 liter)
Recycle =17 gpm
39°%C
18 156 30 TMP = 3.5 psig
6/3/02 >0 043 1o 88 0.17 (82) %6 o8 BW freq/dur = 10 min/8 sec (1 liter)
Recycle = 14 gpm
34°C
19 158 72 TMP = 4.5 psig
6/4/02 4.5 1160 45 96 0.23(112) 81 75 BW freg/dur = 6 min/8 sec (1 liter)
Recycle = 17 gpm
36°C
20 28 18 TMP = 5 psig
6/5/02 4.8 549 23 96 0.23 (109) 80 3 | BW freq/dur = 6 min/8 sec (1 liter)
Recycle = 18 gpm
, 33°C
21 102 32 TMP = 5 psig
6/6/02 4.4 223 69 69 0.22 (104) 85 88 BW freq/dur = 6 min/8 sec (1 liter)
Recycle =17 gpm
35°C
22 89 55 TMP = 9 psig
6/10/02 2.1 235 | 83 0.21(102) 84 40| BW freq/dur = 15 min/8 sec (1 liter)
Recycle = 12 gpm
39°C
23 111 69 TMP = 8 psig :
6/11/02 6.7 458 34 93 0.3 (142) o1 136 BW freq/dur = 10 min/8 sec (1 liter)
Recycle = 25 gpm
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Pilot Unit Filtration Testing

LA-UR-02-7108

Tahle Al. Memtek® continued

Daily PF MEKP PF Permeate Water
OII))S It)ay Ops MKF pCilL) MKF Flow Recovery Tg:lllfz:d Operational Details
ate (Hours) | @cin) | @ %Removal | [gpm (GFD)] | (%) ( )
- ' 34°C
24 92 64 TMP = 10.5 psig
6/12/02 30 225 33 85 0.24 (114) 91 1ol BW freq/dur = 30 min/8 sec (1 liter)
Recycle = 23 gpm
38°C
25 406 72 TMP = 5.5 psig
6/17/02 >3 1124 116 90 0.18 (85) o7 7 BW freq/dur = 30 min/8 sec (1 liter)
Recycle = 17 gpm
39°C
26 360 62 ‘ TMP = 6 psig
6/18/02 4.7 1288 138 89 0.17 (82) 96 50 BW freq/dur = 30 min/8 sec (1 liter)
: Recycle =19 gpm
42°c
27 280 45 TMP = 7.5 psig
6/19/02 4.2 2408 154 04 0.42 (203) o7 4 BW freq/dur = 30 min/8 sec (1 liter)
Recycle = 25 gpm
28 805 : 84 TMP = 4 psig ,
6/24/02 >3 2100 129 94 0.14 (69) o7 %5 | BW freq/dur = 30 min/8 sec (1 liter)
Recycle =16 gpm
38°C
29 177 43 TMP = 5 psig
6/25/02 >3 2225 101 96 0.21 (100) %6 64 BW freq/dur = 30 min/8 sec (1 liter)
Recycle = 19 gpm
39°C
30 66 -27 TMP = 5.5 psig
6/26/02 68 1700 34 95 017 (84) %6 5 | BW freq/dur = 60 min/8 sec (1 liter)
Recycle=17 gpm
163 2,872
Totals hours | | T ( —T™ T | 7 gallons
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Pilot Unit Filtration Testing LA-UR-02-7108

Table A2 Memcor® Pilot Unit Operational and Radiological Data

. Permeate Water
O%Sa]t):y D(Elgurosr)) $ ( CPiI;L) (phé[;{) 15:;::3;1 Flow Recovery T(?;t:hgsz)d Operational Details
P [epm (GFD)] | (%)
19°%C
1 369 80 78 TMP = 1.6 psig
5/1/02 4.6 e ” ” 1030 %0 3479 | BW freq = 46 min
BW dur = 3 min (58 gallons)
) 273 67 76 g}; 17 psig
5/2/02 78 128 170 48 1030) 89 3070 | BW freq = 46 min
BW dur = 3 min (58 gallons)
452 190 58 18C
3 TMP = 1.7 psi
5/3/02 6.1 9.8 (29) o0 4202 | BW freq = 46 min
621 182 71 BW dur = 3 min (58 gallons)
818 190 77 17'c
4 TMP = 1.7 psi
5/6/02 73 10.130) 93 4807 | BW freq = b 16 min
495 315 36 BW dur = 3 min (58 gallons)
18°C
> 8.2 o i > 10 (30) 95 5031 | IMP=17psig
5/7/02 : . ’ BW freq = 116 min
440 194 56 BW dur = 3 min (58 gallons)
- 454 266 41 19°C .
S 73 9.8 (29) 96 4712 | IMP=17psig
5/8/02 ‘ - 194 . ' : BW freq = 116 min
BW dur = 3 min (58 gallons)
19°C
7 TMP = 1.6 psig
5/9/00 4.6 310 NA NA 9.8 (29) 96 3846 | B freq = 116 min
BW dur = 3 min (58 gallons)
, 20°C
8 TMP = 1.6 psig
$110/02 3.9 322 158 51 9.8 (29) 95 2285 | B freq = 116 min
BW dur = 3 min (58 gallons)
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Pilot Unit Filtration Testing

- LA-UR-02-7108

Table A2, Memcor® continued

o Permeate Water
OII))sa]t)eay D(Eloyu?sl))s (pgiL) @hé}}/};) Romoval Flow Recovery IE??::I]IESS)(!  Operational Details
[gpm (GFD)] (%)
: i 19°C
9 567 756 -33 TMP = 1.6 psig
/13/02 6.8 9.9 (30) + 96 4,527 BW freq= 116 min
BW dur = 3 min (58 gallons)
550 466 15 pH low in feed water (pH 8.3)
163 173 3 TMP = 1.6 psig
10 T BW freq =116 min
5/14/02 8.3 10 (30) . 4963 | BW dur = 3 min (58 gallons)
174 204 -17 pH low in feed water (pH 8.3)
19°C
11 TMP = 4.7 psig
5/15/02 8.0 156 254 -63 10 (30) 95 5,194 BW freq = 77 min
BW dur = 3 min (58 gallons)
19°C
12 TMP = 1.5 psig
5/16/02 6.5 88 93 -6 10 (30) 95 4,030 BW freq = 116 min
BW dur = 3 min (58 gallons)
19°C
13 TMP = 0.6 psig
5/21/02 5.1 93 70 25 5.3 (16) 93 2,110 BW freq = 116 min
BW dur = 3 min (58 gallons)
20°C
14 ! TMP = 0.6 psig
5/22/02 3.1 83 60 28 4.9 (15) 94 948 BW freq = 220 min
BW dur = 3 min (58 gallons)
20°C
15 TMP = 0.5 psig
5/23/02 5.3 146 49 66 4.9 (14) 95 1,803 BW freq = 220 min
BW dur = 3 min (58 gallons)
16 TMP = 0.5 psig
5/28/02 3.9 50 23 54 4.8 (14) 95 1,201 BW freq = 220 min
BW dur = 3 min (58 gallons)
1 TMP = 0.5 psig
5/29/02 3.9 60 35 42 4.8 (14) 95 1,241 BW freq =220 min
BW dur = 3 min (58 gallons)
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Pilot Unit Filtration Testing

LA-UR-02-7108

Table A2, Memcor® continued

. Permeate Water
O;l))sa];ay D(?;lg’u?sr;ﬁ (0 g;L) (pl\él:/l;) }f;f:s;] Flow Recovery T(gt:lllgﬁ:)d Operational Details
[gpm (GFD)) (%)
18 TMP = 0.5 psig
5/30/02 39 87 65 25 4.6 (14) 94 1,070 BW freq = 220 min
BW dur = 3 min (58 gallons)
21°C
19 TMP = 0.4 psig
6/3/02 5.4 156 123 21 5(15) 95 1,704 BW freq = 220 min
BW dur = 3 min (58 gallons)
20°C
20 TMP =0.45 psig
6/4/02 4.3 158 25 84 5.2 (16) 77 1,710 BW freq = 35 min
BW dur = 3 min (58 gallons)
20°C
21 TMP = 0.45 psig
6/5/02 4.3 28 17 39 5.2 (16) 76 1,634 BW freq = 35 min
BW dur = 3 min (58 gallons)
20°C :
22 TMP = 0.45 psig
6/6/02 4.6 102 70 31 5 (15) 76 1,770 BW freq = 35 min
BW dur = 3 min (58 gallons)
23 TMP = 0.35 psig
6/10/02 2.1 89 45 49 5(15) 88 970 BW freq = 35 min
BW dur = 3 min (58 gallons)
21°C
24 TMP = 0.65 psig
6/11/02 6.8 . 111 33 70 7.5(22) 90 3,410 BW freq = 70 min
BW dur = 3 min (58 gallons)
21°C
25 . TMP = 0.8 psig
6/12/02 35 92 38 59 7.3(22) 100 1,575 BW freq = 240 min
BW dur = 3 min (58 gallons)
24°C
26 TMP = 0.4 psig
6/17/02 5.5 406 126 69 5.2 (15) 95 1,769 BW freq = 220 min
BW dur = 3 min (58 gallons)
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Pilot Unit Filtration Testing LA-UR-02-7108
Table A2, Memcor® continued

. g Permeate Water
Olgazay D(?Ilgu(r)sr)’s (p(I;EL) (pl\/(llli{/i) ;:I;c:gsl Flow Recovery 1(‘0Gt:ll1§re1:)d : Operational Details
(gpm (GFD)] (%)
. 22°C
27 ' TMP = 0.4 psig
6/18/02 4.6 360 150 58 5.2 (15) 95 1,494 BW freq = 220 min
BW dur = 3 min (58 gallons)
280 161 43 3’
28 TMP = 0.35 psig
6/19/02 3.1 > (13) 93 985 | BW freq = 220 min
1304 378 71 BW dur = 3 min (58 gallons)
, 23°C
29 : TMP = 0.35 psig
6/24/02 4.3 890 170 81 5(15) 95 1,367 BW freq — 220 min
BW dur = 3 min (58 gallons)
23°%C
30 TMP = 0.3 psig
6/25/02 5.3 177 60 66 5.1 (15) 95 1,658 BW freq — 220 min
‘ BW dur = 3 min (58 gallons)
23°C
31 TMP = 0.3 psig
6/26/02 6.9 66 54 18 5.1 (15) 95 2,170 BW freq — 220 min
BW dur = 3 min (58 gallons)
Totals L I [ N KR R 82,735 .
hours gallons
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* Pilot Unit Filtration Testing

LA-UR-02-7108

Table A3 Zenon® Pilot Unit Operational and Radiological Data

. Daily PF PF Permeate Water :
O%Salt)eay Ops ZF (pésL) ZF Flow Recovery {gtalllgzz)d Operational Details
- | (Hours) | (pCi/L) % Removal | [gpm (GFD)] (%) a
20°C
i 32.9/. 126 ,6/.3 10.7 (24.9) Vacuum = 4.9 inch Hg
5/1/02 4.6 84 3,315 BW freq/dur = 30 min/15sec
216 74 BW flow rate = 9.5 gpm
510 56 29 10.8 (25.1)
273 80 19°C ,
2 679 55 92 Vacuum = 6.0 inch Hg
5/2/02 8.0 11.0 (25.6) 84 6,205 BW freq/dur = 30 min/15sec
328 148 55 'BW flow rate = 9.5 gpm
688 79
452 160 65 18°C
3 794 80 Vacuum = 5.3 inch Hg
5/3/02 7.2 671 o4 11.0 (25.6) 83 3,506 | BW freq/dur = 30 min/15sec
926 225 76 BW flow rate = 9.5 gpm
818 71 67 18°C
4 1435 81 Vacuum = 6.7 inch Hg
5/6/02 73 495 279 44 109(253) 90. 5,608 BW freq/dur = 30 min/15sec
1567 82 BW flow rate = 9.5 gpm
484 248 49 18°C
5 1720 86 Vacuum = 6.4 inch Hg
5/7/02 83 440 o 50 11.0(25.6) o4 5760 | BW freq/dur = 30 mif/15sec
1423 85 BW flow rate = 9.5 gpm
454 133 71 18.5°C
6 1686 92 Vacuum = 8.8 inch Hg
5/8/02 8.3 281 i 47 10.9(253) 94 2848 | BW freq/dur = 30 min/15sec
937 84 BW flow rate = 9.5 gpm
18.5°C
7 310 38 Vacuum = 7.3 inch Hg
5/9/02 3.0 641 191 70 110 (25.6) o4 4653 | BW freq/dur = 15 min/15sec
BW flow rate = 29.6 gpm
September 2002 Page 62




Pilot Unit Filtration Testing

LA-UR-02-7108

Table A3, Zenon® continued

Daily PF PF Permeate Water '
Ostalt)eay Ops ZF (pésL) 7F Flow Recovery 'I(‘o(}t:lllgte]::)d Operational Details
(Hours) (pCi/L) % Removal [gpm (GFD)] (%)
8 322 58 19°C
5/10/02 3.8 820 134 84 11.1(25.8) 96 2,388 Vacuum = 7.4 inch Hg
BW freg/dur = 15 min/15sec
0
567 -17 19°C _
9 1122 663 41 Vacuum = 8.8 inch Hg
5/13/02 7.2 po - 11.1 (25.8) 93 5,079 BW freq/dur = 15 min/1 5sec
1214 490 60
363 413 -15 19°C
10 691 40 Vacuum = 8.8 inch Hg
. 11.0 (25.6 ; -
5/14/02 8.1 174 208 -20 (25.6) o4 5,623 BW freq/dur = 15 min/15sec
721 71
19°C
Bty 156 20 Vacuum = 14.5 inch Hg
5/15/02 72 686 125 82 17.8 (41.3) 94 7,403 BW freq/dur = 7 min/15sec
Unit would not BW
21°C
12 93 -56 v — 3 8inch H
5/21/02 2.0 186 145 2 6.2 (14.4) 94 1,186 acuum = 3.8inch Hg
BW freg/dur = 15 min/15sec
13 146 62 20°C
5/23/02 5.7 697 56 9 6.6 (15.3) 95 2,009 Vacuum = 1.0inch Hg
BW freg/dur = 5 min/15sec
20°C
14 50 16 Vacuum = 0.7 inch Hg
5/28/02 4.3 863 42 95 6.1(14.2) %6 1,586 | BW freq/dur = 10 min/15sec
BW flow rate = 9.5 gpm
20°C
15 60 38 Vacuum = 1.1 inch Hg
5/29/02 4.3 633 37 94 6.0 (13.9) 97 1528 | BW freq/dur = 10 min/15sec
BW flow rate = 9.5 gpm
21°C
16 87 55 Vacuum = 0.9 inch Hg
5/30/02 3.8 1221 39 97 6.3 (14.6) 9 1422 BW freq/dur = 15 min/15sec
BW flow rate = 9.5 gpm
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Pilot Unit Filtration Testing LA-UR-02-7108

Table A3, Zenon® continued

Daily PF PF Permeate Water
Orl)jsalt)eay Ops ZF (p(%,S'L) ZF Flow Recovery 'Egt:lllcl:z:)d Operational Details
(Hours) (pCi/L) % Removal [gpm (GFD)] (%)
22°C
17 156 40 Vacuum = 1.2 inch Hg
6/3/02 35 578 94 84 5:9(13.7) %6 2,001 BW fregq/dur = 15 min/15sec
BW flow rate = 9.5 gpm
18 21°%C
6/4/02 158 77 Vacuum = 1.4 inch Hg
4.7 124 37 89 6.6 (15.3) 76 2293 | BW freg/dur = 15 min/15sec
BW flow rate = 9.5 gpm
21°C
19 28 39 Vacuum = 1.1 inch Hg
6/5/02 4.8 212 17 92 6.6 (15.3) 75 2,257 | BW freq/dur = 15 min/15sec
BW flow rate = 9.5 gpm
21°C
20 102 29 Vacuum = 1.2 inch Hg
6/6/02 38 129 72 44 6.6(15.3) 81 1,963 BW freq/dur = 15 min/15sec
BW flow rate = 9.5 gpm
2°C
21 89 58 Vacuum = 2.0 inch Hg
6/10/02 4.0 275 37 87 9.7(22:5) 36 2,154 BW freq/dur = 15 min/15sec
BW flow rate = 9.5 gpm
22°C
22 111 70 Vacuum = 2.0 inch Hg
6/11/02 71 628 33 95 8.8(204) 93 3,921 BW freq/dur = 15 min/15sec
BW flow rate = 13.0 gpm
23°C
23 92 66 Vacuum = 2,5 inch Hg
6/12/02 50 219 31 86 87(20.2) 94 2,699 | BW freq/dur = 30 min/15sec
) BW flow rate = 13.0 gpm
24 406 64 2°C .
6/17/02 5.5 1324 148 89 6.6 (15.3) 105 2,067 Vacuum = 1.6 inch Hg.
BW freg/dur = 30 min/15sec
25 360 55 22°C : '
6/18/02 4.7 1459 161 29 6.5 (15.1) 95 1,860 Vacuum = 1.6 inch Hg'
BW freg/dur = 30 min/15sec
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Pilot Unit Filtration Testing

LA-UR-02-7108

Table A3, Zenon® continued

Daily - PF PF Permeate Water
OI;)Sa?:Y Ops ZF @(%EL) ZF Flow Recovery rf}t:lllgszd Operational Details
(Hours) | (pCilL) » %Removal | [gpm (GFD)] | (%) ( )
e 280 55 24°C
6/19/02 4.0 1582 125 9 6.5 (15.1) 99 E 1,192 Vacuum = 1.7 inch Hg
BW freq/dur = 30 min/15sec
27 177 50 23°C
6/25/02 53 2939 89 96 6.4 (14.9) 81 2,479 Vacuum = 1.4 inch Hg.
BW freg/dur = 30 min/15sec
23°C
28 66 0 Vacuum = 1.4 inch H
6.8 66 6.6 (15.3) 95 3,113 g
6/26/02 990 93 BW freq/dur = 30 min/15sec
Totals T N e e 92,918
hours gallons
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Pilot Unit Filtration Testing

LA-UR-02-7108

Table A4 Koch® Hollow-Fiber Pilot Unit Operational and Radiological Data

. PF PF Permeate Water
O;I))salt)eay D(i;lgu?sr))s KF (péf/’L) KF Flow Recovery T(g::lgr?:)d Operational Details
(pCv/ L) (% Removal) | [gpm (GFD)] (%)
369 83 21°C
1 . 546 62 89 1702) 100 os | TMP=17.5 psig
5/1/02 ‘ 216 60 72 1.5 (82) BW freq/dur = 15min/20sec(0.64 gal)
642 91 ) Concentrate recycle = 20 gpm
22°C
273 84 TMP = 24 psig :
44 1.0 (54) BW freg/dur = 15min/20sec(0.64 gal)
1609 97
2 Concentrate recycle = 14 gpm
5/2/02 8.0 91 348 M%mbrane plugging
20°C
328 59 TMP = 23 psig
632 135 79 130 BW freq/dur = Smin/20sec(0.64 gal)
Concentrate recycle = 15 gpm
452 176 61 19°C
3 1175 85 TMP = 23 psig
5/3/02 69 621 201 68 1.1(60) 82 401 BW freq/dur = 5min/20sec(0.64 gal)
1075 81 Concentrate recycle = 15 gpm
818 234 71 20°C
4 1771 87 TMP = 22 psig ‘
5/6/02 73 495 260 47 1.2(65) 93 586 BW freq/dur = 5min/20sec(0.64 gal)
1486 83 Concentrate recycle = 16 gpm
484 274 43 20°C
5 2684 90 TMP = 21 psig
5/7/02 8.4 440 47 1.2 (65) 94 340 BW freg/dur = Smin/20sec(0.64 gal)
2022 232 89 Concentrate recycle = 16 gpm
454 202 56 20°C
6 2523 92 TMP = 21 psig
5/8/02 73 281 43 L0 G4 89 242 BW freq/dur = 5min/20sec(0.64 gal)
159
2101 92
20°C
7 310 49 TMP = 21 psig
5/9/02 6.2 1541 157 90 LOG4 o4 395 | BW freq/dur = Smin/20sec(0.64 gal)
Concentrate recycle = 16 gpm
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Pilot Unit Filtration Testing

LA-UR-02-7108

Table A4, Koch® Hollow-Fiber continued

. PF PE Permeate Water ,
O}I))saltDCay D(?;lgu?sl)) s KF (pgil;L) KF Flow Recovery ’l("g}t:lllgzz)d Operational Details
' (pCi/L) (% Removal) | [gpm (GFD)] (%)
8 21°C
5/10/02 322 51 TMP = 21 psig
33 2011 157 92 13(7) 96 49| BW freq/dur = Smin/20sec(0.64 gal)
Concentrate recycle = 15.5 gpm
567 590 6 21°C ,
9 1323 55 IMP =21 psig
6.8 0.95 (52) 94 394 BW freq/dur = 5min/20sec(0.64 gal)
5/13/02 550 15
469 Concentrate recycle = 15 gpm
1171 60 pH low in the feed water (pH 8.3)
363 4 20°C
10 784 350 55 TMP = 23 psig
7.1 1.3 (71) 95 537 BW freq/dur = 5min/20sec(0.64 gal)
5/14/02
174 238 -37 Concentrate recycle = 14 gpm
463 49 pH low in the feed water (pH 8.3)
22°C
11 156 19 TMP = 30 psig
5/15/02 8.0 478 127 73 1.25 (70) 95 358 | BW freq/dur = Smin/20sec(0.64 gal)
Concentrate recycle = 8 gpm
19°C
12 88 -23 TMP = 23 psig
" 5/16/02 8.5 1102 108 90 1054 95 367 | BW freq/dur = Smin/20sec(0.64 gal)
Concentrate recycle = 14 gpm
22°C
13 93 54 TMP = 23 psig .
5/21/02 2.0 117 43 63 1.25(70) 100 150 BW freg/dur = 5min/20sec(0.64 gal)
Concentrate recycle = 14 gpm
A 24°C
14 - 83 40 TMP = 14 psig
5/22/02 4.0 143 >0 65 12(65) 98 283 | BW freq/dur = 5min/20sec(0.64 gal)
Concentrate recycle = 13 gpm
20°C
15 146 .63 TMP = 5 psig
5/23/02 26 381 >4 86 0.6 (33) 96 208 | BW freq/dur = Smin/20sec(0.64 gal)
Concentrate recycle = 8.5 gpm
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Pilot Unit Filtration Testing

LA-UR-02-7108

Table A4, Koch® Hollow-Fiber continued

. PF PF Permeate Water
O};)sa];ay D&;gu?sgs KF p Ié].l;L\ KF Flow Recovery nglllFﬁ:\d Operational Details
71 ey | WPYY™ | (% Removal) | [gpm (GFD)] (%) tations)
16 20°C
5/28/02 50 48 TMP = 4 psig
4.5 308 26 92 0.6(33) 96 168 | BW freq/dur = Smin/20sec(0.64 gal)
Concentrate recycle = 9 gpm
23°C
17 60 33 TMP = 4 psig
5/29/02 4.3 248 40 84 0.6(33) 95 133 | BW freq/dur = Smin/20sec(0.64 gal)
Concentrate recycle = 9 gpm
18 24°C
5/30/02 87 62 TMP = 4 psig
3.7 254 33 87 0.6(33) 26 123 BW freg/dur = 10min/20sec(0.64 gal)
Concentrate recycle = 8.8 gpm
22°C
19 84 37 TMP = 6.5 psig
5/31/02 4.8 84 >3 37 L0(54) 20 316 | BW freq/dur = Smin/30sec(0.96 gal)
Operated in “dead head” mode
27°C
20 156 53 TMP = 3 psig
6/3/02 30 208 ™ 64 0.6535) %6 193 | BW freq/dur = 10min/20sec(0.64 gal)
Concentrate recycle = 7.8 gpm
, 26°C
21 158 78 TMP = 2.5 psig
6/4/02 4.3 1884 35 o8 0.6(33) 78 165 | BW freq/dur = Smin/20sec(0.64 gal)
Concentrate recycle = 7.9 gpm
22°C
22 28 36 TMP = 2.5 psig
6/5/02 4.8 185 18 90 0.6 (33) 78 164 | BW freq/dur = Smin/20sec(0.64 gal)
Concentrate recycle = 7.6 gpm
} 25°C
23 102 36 TMP = 3.5 psig
6/6/02 4.6 162 65 60 0.6 33) 82 151 | BW freq/dur = Smin/20sec(0.64 gal)
Concentrate recycle = 7.8 gpm
26°C
24 89 65 : TMP =9 psig
6/10/02 2.5 394 3 92 1.8 98) 100 170 BW freq/dur = 15min/20sec(0.64 gal)
Concentrate recycle = 12.5 gpm
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Pilot Unit Filtration Testing

LA-UR-02-7108

Table A4, Koch® Hollow-Fiber continued

. PF PF Permeate Water
O%Saliay D&lllg’u(r)sl)) : KF - (péf/’L) _ KF Flow Recovery "I(‘g:llkljr?:)d Operational Details
(pCi/L) (% Removal) | [gpm (GFD)] (%)
25 25°C
6/11/02 111 77 TMP = 4.5 psig
70 446 25 04 0.9 (49) o1 372 | BW freq/dur = 10min/20sec(0.64 gal)
Concentrate recycle = 9.6 gpm
25°C
26 92 71 TMP = 5 psig
6/12/02 >0 237 27 89 0.9.(49) 92 248 | BW freq/dur = 30min/20sec(0.64 gal)
Concentrate recycle = 10.1 gpm
28°C
27 406 72 TMP = 3.5 psig
6/17/02 37 1534 15 03 0.6(33) 96 203 | BW freq/dur = 30min/20scc(0.64 gal)
Concentrate recycle = 8.1 gpm
27°C
28 360 61 TMP =5 psig
6/18/02 4.7 1478 140 91 0.6 (33) o7 168 | BW freq/dur = 30min/20sec(0.64 gal)
Concentrate recycle = 8.7 gpm
27°C
29 280 58 TMP = 6 psig
6/19/02 38 1991 118 04 0.6(33) o7 136 | BW freq/dur = 30min/20sec(0.64 gal)
Concentrate recycle = 9.2 gpm
, 23°C
- 30 805 82 TMP = 4.5 psig
6/24/02 >3 2500 144 04 0.65 (33) 7 242 | BW freq/dur = 30min/20scc(0.64 gal)
Concentrate recycle = 8.3 gpm
28°C
31 177 64 TMP =5 psig
6/25/02 >8 4063 63 98 0.6 (33) 7 204 BW freq/dur = 30min/20sec(0.64 gal)
Concentrate recycle = 8.2 gpm
28°C
32 66 2 TMP = 6 psig
6/26/02 68 2200 67 97 0.633) o7 244 BW freq/dur = 60min/20sec(0.64 gal)
Concentrate recycle = 8.0 gpm
Totals 176 hours T T T T R 8,963
gallons
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Pilot Unit Filtration Testing LA-UR-02-7108

Table AS Full-Scale RLWTF Tubular Ultrafilter Operational and Radiological Data

Ops Da Daily PF TP PF Permeate Water
rl))ate y Ops TF (pCilL) TF Flow Recovery Operational Details
(Hours) {(pCi/L) (% Removal) | [gpm (GFD)] (%)
} _ 22°C
1 93 57 Recycie: 683 gpm /67 psig
5/21/02 3.6 517 40 92 83 (153) 97 Concentrate: 93 gpm / 21 psig
Spongeball frequency: 50 min
. 23°C
2 83 45 .
$/22/02 6.7 550 46 92 74 (138) 97 Recycle: 710 gpm / 68 psig
Concentrate: 122 gpm /23 psig
3 146 75 23°C
$/23/07 6.0 681 37 95 69 (129) 98 Recycle: 720 gpm / 67 psig
" Concentrate: 135 gpm / 22 psig
4 23°C
5/24/02 39 - | e e 73 (135) 93 Recycle: 750 gpm / 69 psig
Concentrate: 136 gpm / 20 psig
5 50 52 23°C
5/28/02 33 660 24 96 67 (126) 94 Recycle: 688 gpm / 66 psig
Concentrate: 140 gpm / 20 psig
‘ 25'C
6 60 25 0 aaan | Recycle: 759 gpm / 71 psig
5/29/02 38 1263 4 9 70(131) Concentrate: 141 gpm / 19 psig
Spongeball frequency: 90 min
7
5/30/02 60 o 1 - | - | - | - 4\
8 156 v+ 0 1t
6/3/02 4.0 1187 33 A I R R
26°C
9 158 81 Recycle: 770 gpm / 65 psig
6/4/02 2.0 1041 30 97 66 (124) 98.6 Concentrate: 133 gpm / 17 psig
Spongeball frequency: 90 min
26°C
10 28 -79 Recycle: 680 gpm /60 psig
6/5/02 24 1028 50 95 66 (124) 98.6 Concentrate: 140 gpm / 19 psig
Spongeball frequency: 60 min
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Pilot Unit Filtration Testing

LA-UR-02-7108

Table A5, Full-Scale REWTF Tubular Ultrafilter continued

Ops Da Daily PF P PF Permeate Water
I]’) te y Ops- TF (pCill) TF Flow Recovery Operational Details
a (Hours) (pCi/L) (% Removal) | [gpm (GFD)] (%) :
. | 24°C
11 102 43 | Recycle: 715 gpm / 66 psig
6/6/02 68 1101 58 95 63 (118) 98.6 Concentrate: 140 gpm / 20 psig
Spengeball frequency: 60 min
26°C
12 Recycle: 690 gpm / 63 psig
6/7/02 33 e 63 (118) o3 Concentrate: 154 gpm / 18 psig
Spongeball frequency: 60 min
13 89 -1292
6/10/02 2.8 3372 1239 63 86 (161) 97
26°C
14 111 -1277 Recycle: 710 gpm / 65 psig
6/11/02 30 6313 1528 76 65(121) 7 Concentrate: 146 gpm /21 psig
Spongeball frequency: 80 min
28°C
15 92 Recycle: 715 gpm / 62 psig
6/12/02 36 2419 439 377 77 (144) 20 Concentrate: 138 gpm / 18 psig
Spongeball frequency: 60 min
28°C
16 Recycle: 729 gpm / 65 psig
6/13/02 3 e 68 (127) 2 Concentrate: 139 gpm / 20 psig
Spongeball frequency: 80 min
29°C
| O e e s Recycle: 710 gpm / 66 psig
6/14/02 49 4010 100 98 67(126) 20 Concentrate: 144 gpm /21 psig
Spongeball frequency: 80 min
18 ' 406 68 2s'c
6/17/02 2.0 1712 128 93 92 (172) 95.6 Recycle: 765 gpm / 67 psig
Concentrate: 132 gpm / 18 psig
27°C
19 360 73 Recycle: 746 gpm / 62 psig
6/18/02 34 1937 o8 95 82 (153) 95 Concentrate: 129 gpm / 17 psig
Spongeball frequency: 60 min
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Pilot Unit Filtration Testing

LA-UR-02-7108

Table AS, Full-Scale RLWTF Tubular Ultrafilter continued

Ops Da Daily PF TP PF Permeate Water
II))a e Y Ops TF (pCilL) TF Flow Recovery Operational Details
(Hours) (pCi/L) (% Removal) | [gpm (GFD)] (%)
27°C
20 280 65 Recycle: 740 gpm / 60 psig
6/19/02 27 1571 9 94 81(152) 95 Concentrate: 132 gpm / 17 psig
Spongeball frequency: 60 min
28°C
7 e T e Recycle: 715 gpm / 66 psig
6/20/02 U e T 73437 %6 Concentrate: 132 gpm / 18 psig
Spongeball frequency: 60 min
- 28°C
6/21/02 47 | e e e 60 (112) 95 Recycle: 729 gpm / 62 psig
Concentrate: 140 gpm / 18 psig
29°C
P e e e R Recycle: 733 gpm / 64 psig
6/24/02 74 ) ) 337N 7 Concentrate: 137 gpm / 18 psig
Spongeball frequency: 60 min
34°C
24 177 -126 Recycle: 708 gpm /57 psig
6/25/02 3.0 4800 400 92 81(151) o4 Concentrate: 130 gpm / 18 psig
Spongeball frequency: 60 min
33°C
25 66 -208 Recycle: 712 gpm / 62 psig
6/26/02 7.0 3900 203 95 68 (127) o7 Concentrate: 132 gpm / 19 psig
Spongeball frequency: 120 min
Totals m e e I
hours
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New Mexico Er.  snment Department Field Trip Report

Ground Water Quality Bureau

Field” ip Report
Ground Water Pollution Prevention Section

Start Date: 04/02/2003 09:00 AM End Date: 04/02/2003 12:00 PM

Facility Information
Facility Name: Los Alamos National Laboratory

Radioactive Liquid Waste Treatment Facility

TA-50 Type of Operation: Federal Agency
Contact: Bob Beers (LANL), Pete Worland (LANL Operator) Location: Los Alamos

Inspector(s): Curt Frischkorn, Kurt Vollbrecht

Inspection Summary
Purpose: Facility Inspection (GWB), preparation for issuance of DP-1132.

Activities
Samples Taken: No

Observations and Information Obtaine

Met with RLWTF operators/engineers to discuss the treatment system, current operational plan, effluent quality at
the TA-50 RLWTF, and trends in groundwater quality data from the Mortandad Canyon alluvial aquifer. The TA-50
RLWTF is not currentlv nermitted through the GWQB, i 1ough this facility is currently permitted under a NPDES
permit. Toured the e re TA-50 treatment system. Sc..ctive ion exchange and TUF systems are functioning well.
Clarifier #2 is showing some signs of deterioration (small quantity of seepage into secondary containment), and will
need to be reconditioned/replaced in the next few years. The current waste acceptance criteria (WAC), and
pretreatment of TA-55 wastewater in the NARS unit has decreased influent contaminant concentrations, but
apparently very little of the nitric acid is being recycled at TA-55. A former sludge holding tank is in the process of
being decommissioned/decontaminated, and further changes/upgrades are planned for the next several years.

Action Required

Reissue public notice for DP-1132, and create draft dis arge permit for review by LANL and all interested parties.
Meet with Bob Beers d RLWTF operators at facility to discuss draft discharge permit.



New Mexicc . onment Department F

Ground Water Quality Bureau

ild Trip Report

Water Quality Inspection & Sampling Checklist
Reference: Regulation No. HED 86 — 14 (NMED)

Entry Conference:

N/A

[0 Was facility representative informed of NMED's right of entry and authority: (To acces
monitoring equipment or methods and sample effluents under Sections 74-6-9.E of the N
Quality Act NMSA 1978)? No.

[] Was NMED identification presented? Yes.
[J Were other potential or suspected v tions wl  h prompted inspections listed? N/A

[ During the inspection, was the facility representative immediately advised or addition |

Exit Conference:

] Were the preliminary inspection results summarized? Yes.

[] Was the facility representative advised if violations discussed during the entry conferei
investigation? N/A

[ Were other potential violations discovered duri  the inspection discussed? N/A

[ Was a date provided as to when NMED expects to complete consideration of potential

Water Quality Sampling:

0 Was the facility representative offered a reasonable opportunity to obtain split/replicat
simultaneous tests, measurements or photographs? N/A

[J Were copies of NMED's results (sampling, testing, photos) requested? If yes, copies r
ten working days after such results are in NMED's possession. N/A

ecords, inspect
r Mexico Water

ential violations?

: remain under

sation? N/A

;amples, perform
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TA-50 RLWTF Tour
Apn 2,2003

For

Mr. Cw . Frischkorn
And
Mr. Kurt Vollbrecht

\Mr.u Groundwater Quality Bureau




I F JES and NMED )ischarge Parameters

NPDES NMED (DP-1132)
(21 parameters) (3 parameters)
pH' Copper’ Selenium’ Fluoride®
A min n’ Iron’ Zinc' Nitrate Nitrogen’
. 3 i Chemical ( tygen Total Dissolved
Arsenic” Lead % and' Solids®
3 1 dtal Suspended
Boron Mercury Solids!
Cadmium’ Nickel? otal T.O X%C
Organics
Chromium1 Perchlorate’ ritium (accelc;rator
produced)
Cobalt’ Radium-226 + Flow®
Radium-228’ B
! weekly grab sample * continuous rec d
2 monthly grab sample 3 each discharge

> yearly grab sample




TA-50 Annual Discharge Volumes (1963 —2' 2)
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NO3 + NO2 (as mg N/L)

Nitrate + Nitrite (as N) in Mortan« 1d Canyon A avial Ground Water in 2002
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Perchlorate in RLWTF In: uent and Effluent from May 2001 - February 2003
Analysis of Flow Weighted Week ; Composite Samp :s
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Total Dissolved Solids in Mortanc 1yon Alluviai Ground Water in 2002
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Fluoride in Mortandad Canyon Alluvial

Ground Water in 2002
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Tritium in Final Monthly Composite Samples
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Radioactive Liquid Waste Treatment Facility
Ground Water Discharge Plan (DP-1132) Quarterly Report
Ist Quarter, 2003

Table 1.0. Mortandad Canyon Alluvial Monitoring Wells Analytical Results, 1st Quarter, 2003.

Perchlorate NO3/NO2-N TKN NH3-N

Campling Location Sample Date (ug/L) (mg/L) () ( )

MCO-3 3/27/2003 2.56] 2.35 0.47 <0.050 386 0.67
MCO-4B 3/27/2003 NS' NS' NS' NS' NS' NS'
MCO-6 3/27/2003 43.2 2.66 0.32 <0.050 321 1.12
MCO-6 duplicate sample 3/27/2003 449 2.72 0.39 <0.050 340 1.13
MCO-7 3/27/2003 91.5 8.25 0.37 <0.050 320 1.29
NM WQCC 3103. Ground

Water Standards (mg/L) 102.0 1000 1.6
Notes:

'NS means that there was not sufficient water available for sampling.

*The NMWQCC Regulation 3103, Ground Water Standard is for NO:-N.

Jindicates an estimated valuc. The result was less than the reporting limit, but greater than the detection limit.
All analyses by General Engineering Laboratories, Charleston, SC.

All samples fittered unless otherwisc noted.

Los Alamos
National Laboratory 4/29/2003



Radioactive Liquid Waste Treatment Facility
Ground Water ischarge Plan (DP-1132) Quarterly Report
Ist Quarter, 2003

Table 2.0. RLWTF Weekly Effluent Monitoring Analytical Results, 1st Quarter, 2003.

: Compos i |
Date | 4
DECEMBER, 2002 | 12/20/2002 2.20
TANUARY, 2003 I 17712003 2.18 2.07 907
1/14/2003 1.49 1.13 796
! 1/22/2003 0.23 0.39 284
1/28/2003 0.24 0.30 242
FEBRUARY, 2003 2/4/2003 1.09 0.66 489
2/11/2003 1.35 0.57 547
2/19/2003 0.82 0.30 273
2/25/2003 1.90 0.52 299
VIARCH, 2003 3/4/2003 5.60 0.61 395
3/4/2003-dupe” 6.00 0.56 391
3/11/2003 5.60 0.75 382
3/18/2003 2.80 0.84 446
3/25/2003 results pending’ 1'csu1t5ﬁndini results pendingl
st Quarter 2003 Averages (mg/L) 2.44 0.73 454
NM WQCC 3103. Ground Water Standards (mg/L) 10.0° 1.6 1000

Notes:

'Results for these analyses are pending validation.

‘A duplicate sample result.

‘No analysis performed due to a sample preservation error.

Los Alamos
National Laboratory 4/29/2003






