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Los Alamos 
NAT I C NAL I AA ORA TC RY 


Environment, Safety, Health & Quality 
P.O. Box 1663, K491 
Los Alamos, New Mexico 87545 
(505) 667-0666/F AX: (505) 667-5224 


Ms. Mary Simmons 
U.S. Environmental Protection Agency, Region 6 
Compliance Assurance and Enforcement Division 
Water Enforcement Branch (6SF) 
1445 Ross A venue, Suite 1200 
Dallas, TX 75202-2733 


Dear Ms. Simmons: 


EXHIBIT 


National Nuclear Security Administration 
Los Alamos Site Office, A3 I 6 
3747 West Jemez Road 
Los Alamos, New Mexico 87545 
(505) 667-5794/FAX (505) 667-5948 


Date: February 23, 2011 
Refer To: ENV-RCRA-11-0027 


LAUR: I 1-00881 


SUBJECT: LOS ALAMOS NATIONAL LABO RA TORY, NPDES PERMIT NO. 
NM0028355, NOTICE OF PLANNED CHANGE AT NPDES OUTFALL 051 


The National Pollutant Discharge Elimination System (NPDES) Permit No. NM0028355 for the 
National Nuclear Security Administration (NNSA) and Los Alamos National Security, LLC (LANS) 
requires the permittee(s) to notify the U.S. Environmental Protection Agency (EPA) regarding any 
physical alterations or additions to the permitted facility that could significantly change the nature or 
increase the quantity of pollutants discharged (see Part III.D. l .a. Reporting Requirements). 


The Radioactive Liquid Waste Treatment Facility (RL WTF) is making modifications to the low-level 
wastewater treatment system. Modifications include installing pipes and components to bypass the 
existing RL WTF gravity sand filter and tubular ultra-filter and replace the bypassed treatment 
processes with a pressure media filtration and cartridge filtration capability. The installation of these 
new filtration capabilities will provide the RL WTF with reliable filtration downstream of the process 
clarifier and upstream of the reverse osmosis unit. Additionally, the seawater reverse osmosis unit 
(SWRO) and associated reject tank have been removed from the treatment system. A pilot study was 
conducted by RL WTF representatives to evaluate if the volume of the regular reverse osmosis (RO) 
concentrate stream could be reduced using a SWRO unit. The pilot study has been completed and the 
hoses to the SWRO have been disconnected. Enclosure 1 highlights the aforementioned treatment 
system modifications. Enclosure 2 represents the modified treatment schematic to be in operation in 
late July or early August 2011. 


Additionally, in April 20 11 , the RL WTF will initiate the use of magnesium hydroxide instead of 
calcium hydroxide in the facility 's treatment system clarifier. Magnesium hydroxide raises the pH in 
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Ms. Mary Simmons 
ENV-RCRA-11-0027 


- 2 - February 23, 201 1 


the clarifier and is the source of the hydroxide ion that precipitates with the ferric iron. RL WTF 
treatment operators would like to use magnesium hydroxide rather than calcium hydroxide because it 
has been proven to be more effective in silica removal in the clarifier, which then reduces silica 
fouling of the reverse osmosis (RO) membranes and the Hydrochem waste evaporator heat exchanger 
plates. The Material Safety Data Sheet (MSDS) for magnesium hydroxide is enclosed for your review 
(See Enclosure 3). 


Please contact Marc Bailey at (505) 665-8135 or Mike Saladen at (505) 665-6085 of the Water 
Quality and RCRA Group (ENV-RCRA) if you have questions. 


Sincerely, 


// /) /1. 
~P'-'/LL::Y~ 


Anthony R. Grieggs "' 
Group Leader 
Water Quality & RCRA Group (ENV-RCRA) 
Los Alamos National Security, LLC 


ARG:GT:MS/lm 


Enclosure: a/s 


Cy: Brent Larsen, USEP A/Region 6, Dallas, TX, w/enc. 


Sincerely, 


~·)\(__ c-µ,,/,~~ 
Gene Turner 
Envirorunental Permitting Manager 
Envirorunental Projects Office 
Los Alamos Site Office 
National Nuclear Security Administration 


Isaac Chen, USEP A/Region 6, Dallas, TX, w/enc. 
Glenn Saums, NMED/SWQB, Santa Fe, NM, w/enc. 
William Olson, NMED/GWQB, Santa Fe, NM, w/enc. 
George Rael, LASO-EO, w/enc. , A316 
Steve Y anicak, LASO-GOV, w/enc. , M894 
Michael B. Mallory, P ADO PS, w/o enc., AI02 
Robert L. McQuinn, ADHHO, w/o enc., K778 
Carl A. Beard, ADPMS, w/o enc., E585 
J. Chris Cantwell, ADESHQ, w/o enc. , K491 
Robert Mason, TA55-DO, w/enc., E583 
Hugh McGovern, TA-55-RL W, w/enc., E518 
Pete Worland, TA-55-RLW, w/enc. , E518 
Mike Saladen, ENV-RCRA, w/enc., K490, (E-File) 
Marc Bailey, ENV-RCRA, w/enc., K490, (E-File) 
Bob Beers, ENV-RCRA, w/enc., K490, (E-File) 
Cindy Blackwell, LC-LESH, w/o enc., A187 
ENV-RCRA File, w/enc. , K490 
IRM-RMMSO, w/enc. , Al50 
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Univar USA Inc Material Safety Data Sheet 


MSDSNo: ~IP_14_7_2_sv _____ ~ 


Version No: 1010 2006-08-18 


Order No: '~-------


Univar USA Inc., 17425 NE Union Hill Rd., Redmond WA 98052 


(425) 889 3400 


Emergency Assistance 


For emergency assistance involving chemicals call 


Chemtrec • {800) 424·9300 







UNIVAR USA INC. 
ISSUE DATE:2000-04-17 
Annotation: 


The Version Date and Number for t his MSDS is 


SEcrION I PRODUCT IDENTIFICATION 


08/18/2006 


PRODUCT NAME: MAGNESIUM HYDROX I DE SOLUTION 


MSDS #: Pl4 725V 


DATE ISSUED: 04/17/2000 


SUPERSEDES: 08/08/ 1997 


ISSUED BY: 008497 


REVIEWED DATE: 07/16/2004 


#010 


This MSDS has been reviewed on 07/16/2004, and is 


current as of the DATE ISSUED above . 


SECTI ON I Chemical Product And Company Identification 


Product Name: Magnesium Hydroxide Solution 


Hi - Chem Mag - SO 


CAS NUMBER: 1309- 42-8 


Distributed by: 


Univar USA Inc. 


17425 NE Union Hill Road 


Redmond, WA 98052 


42 5- 999-3400 


Sect ion II Composition/Information On Ingredients 


MSDS NO:P14725V 
VERSION:010 2006-08-18 


Exposure Limits (TWAs ) in Air 


Chemical Name 


Magnesium Hydroxide 


CAS Number 


1309-42-8 


sect ion III Hazard Identification 


ROUTES OF EXPOSURE: N/A 


\ 


51-65 


ACGIH TLV 


10 mg/m3 


(total dust) 


5 mg/m3 


(respirable dust) 


OSHA PEL 


15 mg/m3 


(total dust) 


SUMMARY OF ACUTE HEALTH HAZARDS The product presents a very l ow health 


STEL 


N/A 







UNIVAR USA INC. 
ISSUE DATE:2000-04-17 
Annotation: . . 


risk . Magnesium hydroxide is a general purpose rood additive. Dust 
generated from the dried product is classified as a nuisance dust. 


MSDS NO:P14725V 
VERSION:010 2006-08-18 


INGESTION: Ingestion is unlikely. If inges ted in sufficient quantity, 


may cause gastrointestinal disturbances. Symptoms may incl ude irritation, 


nausea, vomiting, abdominal pain and diarrhea. 


INHALATION: May irritate the respira tory tract on prolonged or repeated 
contact. May aggravate preexisting respiratory conditions. 


SKIN: Repeated or prolonged contact may cause irritat ion 


EYES: May i rritate or injure eyes . 


SUMMARY OF CHRONIC HEALTH HAZARDS: The excessive inhalat ion above (TLV) 


of mineral dust, over long periods of time, may cause i ndustrial bronchitis , 


reduce breathing capacity . and lead to increased susceptibi lity to o ther 
lung disease. 


SIGNS AND SYMPTOMS OF EXPOSURE: N/A 
EFFECTS OF OVEREXPOSURE: N/ A 


MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE : Dust from t he d ried 
product may aggravate pre - exist ing chronic lung conditions such as, but not 


limited to, bronchitis, emphysema, and asthma. · 


NOTES TO PHYSICIANS : N/A 


Section IV First Aid Measures 


INGESTION: Low toxicity. Give 1-2 glasses of water and seek i mmediate 
medical attention. Never give anything of mouth to an unconscious person . 


Leave decision to induce vomiting f o r medical personnel, since s ome partic l es 


may be aspirated into the lungs . 


INHALATION: Move to fresh air; if discomfort persists , get medical attent i on . 


SKIN: Wash with soap and water 


EYES: Irriga te immediately with plenty of water . Obta in medical a t tention if 


necessary. 


Section v Fire Fighting Measures 


FLASH POINT: N/A AUTOIGNITION TEMPERATURE : N/ A 


LOWER EXPLOSIVE LIMIT: N/A UPPER EXPLOSIVE LIMI T: N/A 


UNUSUAL FIRE AND EXPLOSION HAZARDS: N/ A 


EXTINGUISHING MEDIA: N/ A 


SPECIAL FIREFIGHTING PROCEDURES : 
FIREFIGHTERS SHOULD WEAR NIOSH-APPROVED, POSITIVE PRESSURE , SELF-CONTAINED 


BREATHING APPARATUS AND FULL PROTECTIVE CLOTHING WHEN APPROPRIATE. 







UNIVAR USA INC. 
ISSUE DATE:2000-04-17 
Annotation: 


Section VI Accidental Release Measures 


MSOS NO:P14725V 
VERSION:010 2006-08-18 


Dike the spilled liquid, and either pump back into original container or cover 


with clay-type substance for absorption. 


Section VII Handling and Storage 


Store at ambient temperature. Prevent possible eye and skin contact by 


wearing protective clothing and equipment. 


Section VIII Exposure Controls/Personal Protection 


RESPIRATORY PROTECTION: Respirator approved by NIOSH /MSHA are adequate for 


contaminate concentrations encountered. 


VENTILATION: N/A 


PROTECTIVE CLOTHING: Gloves are recommended, rubber gloves re recommended when 


repeated or prolonged contact is likely. 


EYE PROTECTION: Safety glasses are recommended . 


OTHER PROTECTIVE CLOTHING OR EQUIPMENT: N/A 


WORK/HYGIENIC PRACTICES : Avoid contact with the eyes and skin. 


Section IX Physical and Chemical Properties 


PHYSICAL STATE: 


MELTING POINT/ RANGE : 


pH: 
BOILING POINT/RANGE: 


APPEARANCE/COLOR ODOR: 


SOLUBILITY IN WATER: 


SPECIFIC GRAVITY (Water 1): 


VAPOR DENSITY (Air = l) : 


VAPOR PRESSURE (mmHg) : 


MOLECULAR WEIGHT: 


\OF SOLUTION: 


\ VOLATILES: 


Milky liquid 


N/ A 


10-11 


212 DEG F, 100 DEG C 


White - Off whi te, No odor 


NIL 
1.4-1. 5 


N/A 


N/A 


N/A 


48-51 51-55 61 -65 


49-52 45-49 35-39 


Section X Stability and Reactivi ty 


STABILITY : Stable HAZARDOUS POLYMERIZATION: Will Not Occur 


CONDITIONS TO AVOID: N/A 


MATERIALS TO AVOID: Ac ids and ma l e i c anhydride Magnesium hydroxide is soluble 


in aqueous acids generating heat. 


HAZARDOUS DECOMPOSITION PRODUCfS: HEAT AND STEAM 


Section XI Toxicological Information 







UNIVAR USA INC. 
ISSUE DATE:2000-04-17 
Annotation: 


N/A 


Section XII Ecological Information 


N/ A 


Sect ion XIII disposal Considerations 


MSDS NO:P14725V 
VERSION:010 2006-08-18 


May be disposed of in a secured sanitary landfill. Disposal must be done in 


accordance with Local, State, and Federal regulations. 


Section XIV Transport Information 


DOT Proper Shipping Name: N/A 
DOT Hazard Cl ass/I.D. No: N/ A 


Section XV Regula t ory Information 


Reportable Quantity : N/A 
NFPA Rating : Health - l; Fire - O; Reactivity - O 


o = Insignific ant 1 = Sl ight 2 = Moderate 3 = High 4 = Extreme 
ca rcinogenicity Lists: No NTP: No IARC Monograph: No OSHA Regulated: No 


Sec tion XVI Othe r information 


SYNONYMS/ COMMON NAMES: Brucite 


CHEMICAL FAMI LY TYPE: Magnesium Hydroxide 







Univar USA Inc Material Safety Data Sheet 


For Additional Information contact MSDS Coordinator during business hours, Pacific time: (425) 889-3400 


Notice 


Univar USA Inc. ("Univar") expressly disclaims all express or implied warranties of merchantability and fitness for 


a particular purpose, with respect to the product or information provided herein, and shall under no 


circumstances be liable for incidental or consequential damages. 


Do not use ingredient information and/or ingredient percentages in this MSDS as a product specification. For 


product specification information refer to a product specification sheet and/or a certificate of analysis. These 


can be obtained from your local Univar sales office. 


All information appearing herein is based upon data obtained from the manufacturer and/or recognized 


technical sources. While the information is believed to be accurate, Univar makes no representations as to its 


accuracy or sufficiency. Conditions of use are beyond Univar's control and therefore users are responsible to 


verify this data under their own operating conditions to determine whether the product is suitable for their 


particular purposes and they assume all risks of their use, handling, and disposal of the product, or from the 


publication or use of, or reliance upon, information contained herein. 


This information relates only to the product designated herein, and does not relate to its use in combination 


with any other material or in any other process 








EXHIBIT 


1g 
,QAJamos 


NATIONAL LAIOllATOIY 
- - · DT.tHI --


Environment, Safety, Health & Quality 
P.O. Box 1663, K491 
Los Alamos, New Mexico 87545 
(505) 667-0666/FAX: (505) 667-5224 


Mr. Isaac Chen 
U.S. Environmental Protection Agency, Region 6 
Water Quality Protection Division 


--


National Nuclear Security Administration 
Los Alamos Site Office, A316 
3747 West Jemez Road 
Los Alamos, New Mexico 87545 
(505) 667-5794/FAX (505) 667-5948 


Dam: February 23, 2011 
RcferTo: ENV-RCRA-11-0034 


LAUR: 11-10030 


Permits and Technical Assistance Section (6WQ-PP) 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 


Dear Mr. Chen: 


SUBJECT: LOS ALAMOS NATIONAL LABORATORY, NPD~S PERMIT NO. 
NM0028355, SUPPLEMENTAL INFORMATION FOR NOTICE OF PLANNED 
CHANGE FOR THE ADDmON OF HARDNESS TO OUTFALL OSI 
EFFLUENT 


Per your request. additional information is being provided regarding the Notice of Planned Change 
sent to the U. S. Environmental Protection Agency's Region 6 in December 2010 (reference ENV
RCRA-10-239) concerning plans to restore hardness to the Radioactive Liquid Waste Treatment 
Facility (RL WfF) effluent waters. Tue enclosed report is an evaluation of how hardness contributes 
to the whole effluent toxicity of Outfall 051 efiluent This report was prepared by Pacific EcoRisk in 
Fairfield, California (See Enclosure 1). 


This information is provided as a follow-up to e-mail correspondence sent to you from Mike Saladen 
on December 23, 2010. Los Alamos National Security, Inc. (LANS) and National Nuclear Security 
Administration (NNSA) representatives will be scheduling a visit to your office in early March 2011 
to continue this discussion. 
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Mr. Isaac Chen 
ENV-RCRA-11-0034 


. - 2 - February 23, 2011 


Please contact Marc Bailey at (505) 665-8135 or Mike Saladen at (505) 665-6085 of the Water 
Quality and RCRA Group (ENV-RCRA) if you have questions or need additional information. 


Sincerely, 


Anili~~ 
Group Leader 
Water Quality & RCRA Group (ENV-RCRA) 
Los Alamos National Security, LLC 


ARG:GET:MB/l.m 


Enclosure: a/s 


Cy: Brent Larsen, USEP A/Region 6, Dallas, TX, w/enc. 


Sincerely, 


Gene Turner 
Environmental Permitting Manager 
Environmental Projects Office 
Los Alamos Site Office 
National Nuclear Security Administration 


Mary Simmons, USEPA/Region 6, Dallas, TX, w/enc. 
Glenn Sawns, NMED/SWQB, Santa Fe, NM, w/enc. 
William Olson, NMED/GWQB, Santa Fe, NM, w/enc. 
Steve Yanicak, LASO-GOV, w/enc., M894 
Michael Mallory, PADOPS, w/o enc., Al02 
1. Chris Cantwell, ADESHQ, w/o enc., K49 l 
Hugh McGovern, TA-55-RLW, w/enc., E518 
Pete Worland, TA-55-RLW, w/enc., E518 
Mike Saladen, ENV-RCRA, w/enc., K490, (E-File) 
Marc Bailey, ENV-RCRA, w/enc., K490, (&File) 
Bob Beers, ENV-RCRA, w/enc., K490, (E-File) 
Randy Johnson, ENV-ES, w/enc., ESOO 
Cindy Blackwell, LC-LESH, w/o enc., Al 87 
ENV-RCRA, File, w/enc., K490 
IRM-RMMSO, w/enc., Al50 
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An Evaluation of the Role of "Hardness" 


in the Amelioration and/or Exacerbation of 


Los Alamos National Laboratory 
Outfall 051 Emuent Toxicity 


Prepared For: 


Los Alamos National Laboratory 
TA-3 SM-271 Drop Point 02U 


Los Alamos, NM 87545 


Prepared By: 


Pacific EcoRisk 
2250 Cordelia Road 
Fairfield, CA 94534 


February 2011 
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Pacific EcoRisk Environmental Consulting and Testing 


1. INTRODUCTION 


The NPDES Permit No. NM0028355 issued to the National Nuclear Security Administration 
(NNSA) and Los Alamos National Security. LLC (LANS) for the Los Alamos National 
Laboratory (LANL) requires the permittee(s) to perform acute and/or chronic aquatic toxicity 


bioassays for several discharge outfalls throughout the Laboratory. Pacific EcoRisk, Inc. (PER) 
has been performing acute toxicity testing on LANL's Radioactive Liquid Waste Treatment 
Facility (RL WTF) Outfall 051 effluent using the freshwater crustacean Daphnia pulex since 
2007. During this time sporadic occurrences of toxicity have been observed. Examination of 
the basic water quality characteristics of the 051 effluent suggests that the hardness of the 
effluent is playing a role in the observed toxicity . 


1.1 Hardness in LANL Surface Water and Groundwater 


Hardness is a natural component of water and is defined as the concentration of multivalent 
cations (mainly divalent cations) . The primary hardness cations are generally calcium (Ca2+) 
and magnesium (Mg2+). The U.S. Geological Survey reports that some of the United States' 
hardest surface waters are found in New Mexico, Arizona, and Texas. Interestingly, while the 
Los Alamos region is surrounded by surface waters categorized as "very hard" (> 181 mg!L), it 
can be considered an "island" of surface water hardnesses typically in the "moderately 
hard"(60-120 mg/L) and "hard" (121-180 mg/L) range (http://water.usgs.gov/owq/hardness
alkalinity .html#map). Tills is consistent with the surface water hardnesses ranging from 52-159 
mg/L that were measured for LANL ambient surface waters that were previously received and 
analyzed (Table I) at the PER laboratory (PER 2005). 


Table 1. Surface water quality characteristics of the Los Alamos ambient water samples. 


Sample Temp D.0 . Alkalinity Hardness Conductivity Tow 
Sample ID pH Ammonia Date c·q (mg/I..) (mg/L) (mg/L) ()'Siem) 


(ml/L N) 


CAM0-05-61170 7/26/05 10.8 7.72 10.7 119 Ill 357 <l.0 


CAM0-05-61 I 72 7/26/05 9.7 7.13 10.2 170 159 422 <l.0 


CAM0-05-61174 7/26/05 7.9 7.24 11.3 138 117 423 <1.0 


CAM0-05-61176 7126/05 6.7 7.66 12.2 130 90 483 <1.0 


CALA-05-61185 7/26/05 6.9 7.64 10.9 64 93 199 <1.0 


CAM0-05-61166 8/18/05 6.0 7.05 10.2 90 99 244 <1.0 


CAM0-05-61178 8/18/05 8.9 7.33 9.8 78 52 265 <1.0 


CAM0-05-61180 8/18/05 89 7.80 11.l 92 82 271 <1.0 
. . 


Data from PER 2005; water quality charactcnstics were measured at the time of sample log-mat the testing lab . 


However, the source of water used at LANL is not surface water, but rather is domestic 
"tapwater" provided by Los Alamos County which pumps high-quality groundwater from the 
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local aquifer via three water supply well fields (Otowi, Pajarito and Guaje), each of which bas 


different hardness characteristics (Environmental Surveillance at Los Alamos during 2000, LA-
13861-ENV): 


• The Otowi field - The water hardness ranges from 63-89 mg/L (as CaC03); 


o calcium concentrations range from 20-22 mg/L; 
o magnesium concentrations range from 3-8 mg/L; 


• The Pajarito field - The water hardness ranges· from 42-96 mg/L; 
o calcium concentrations range from 11-27 mg/L; 
o magnesium concentrations range from 3-8 mg/L; 


• The Guaje field - The water hardness ranges from 29 to 56 mg/L; 
o calcium concentrations range from 11-17 mg/L; 
o magnesium concentrations range from 1-3 mg/L. 


Note - Due to the unique hydrogcology of the aquifer that serves Los Alamos , its water hardness is comprised 
almost completely by calcium and magnesium. 


This "tapwater" is used in LANL's radiological and nuclear facilities in a variety of 
applications. Wastewater from these facilities is collected and routed via a collection system to 
the influent tank at the RLWI'F for treatment. Wastewater fed from this influent tank to the 
RL wrF treatment process is termed "RAW" influent. The treated water discharged from the 
RL wrF treatment process is termed "ANAL" effluent. The ''RAW'' influent to the RL WfF 
starts out with a hardness of approximately 40-45 mg/L (Table 2). However, the RL WTF's 
various wastewater treatment processes have the indireet effect of reducing the hardness in the 
Outfall 051 "FINAL" effluent to approximately 1-3 mg/L (range= 02-12 mg/Lin 2008-09) . 


Table 2. Hardness-related water quality characteristics in LANL ''Tapwater", ''RAW" 
RL WTF inftuent, and Outfall 051 "FINAL" emuent 


1994-199'r 2008b 2009b 
Water Quality Parameter 


''Tapwater" 
"RAW" "FIN'AL" "RAW'' "FINAL" 
Influent Effluent Influent Effluent 


Hardness (mg/L as CaC03) 48.9 41.8 1.47 44.6 2.7 
Calcium (mg/L) 13 11.4 031 12.0 0.40 


Magnesium (mg/L) 4 3.2 0.17 3.6 0 .41 
. . . . . . a - A Mathematical Model (AMIGA) of Solution Cbezwstry and Silica Solubility m High Silica Water at LANL, 


V. P. Worland, May 1997. 
b - Data from 2008 and 2009 Annual Reports for the LANL Rad Liquid W ute Treatment Facility. 


t.2 Importance of Hardness Cal+ and M~ Ions in Biological Systems 


While the RL W1F' s wastewater treatment processes effectively reduce the concentrations of 
many effluent contaminants (e.g., metals, etc.), the concomitant reduction of eau and Mg2+ 
concentrations could be problematic in that all organisms (i.e., plants, invertebrates, and 
vertebrates) require Ca2


• and Mg2+ in order to exist. These two elements are considered "the 
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most important and abundant dissolved solids in freshwater" (Rand et al., 1995). There are 
numerous critical biological processes that are dependent on ea2


+ in order to function. It is 
essential for metabolic processes in all living organisms (Goldman and Home 1983), a 
regulator of cell permeability (Ricklefs 1979), the main skeletal component of many animals 
and some plants (Goldman and Home 1983). Ca2


+ release is the trigger for many cellular events 
including muscle contraction (Lehninger et al., 1993). Mg2+, which has a similar water 
chemistry to Ca2


+, is vital for energy transfer in every cell since it catalyzes the change from 
ATP to ADP (Goldman and Home 1983). Plants also require Mg2• to form the active center of 
the primary photosynthetic pigment, chlorophyll a (Goldman and Home 1983). 


A summary of the biological functions of calcium and magnesium is presented in Table 3. 


Table 3: Roles of calcium and magnesium in critical biological functions 


Micronutrient Biological Function 
Regulator of cell permeability 


Calcium 
Structural component of bone and skeletal structures 


(Ca2+) Antagonistic influence on the uptake of metals 
Essential for metabolic processes in all living organisms 
Controlling factor in muscle contraction 


Magnesiwn 
Structural component of chlorophyll 


(Mg2+) Involved in function of many enzymes 
Vital for cell metabolism as the catalyst for transformation of ATP to ADP. 


1.3 Low Hardness and Toxicity of RL WTF Outfall 051 Eftluent 


The roles of calcium and magnesium as essential to organism health appears to be refl~cted in 
the results of the 24 a.cute toxicity tests of the Outfall 051 effluent that PER has performed 
since W07: when hardness levels are extremely low, there is generally an increase in the 
apparent toxicity of the effluent, and when hardness levels are >25 mg/L, virtually no toxicity 
is observed (Table 4 and Figure 1). 


While there seems to be a correlation between extreme low hardness levels and increased 
toxicity, it is difficult to ascribe that completely to calcium and magnesium deficiencies. While 
the essential role for ea2+ and Mg2+ in organism health is well known, few studies on adverse 
effects of extreme low hardness on aquatic organisms, and particularly daphnids, have been 
reported. Cowgill and Milazzo (1991) reported that daphnid (Daphnia magna and 
Ceriodaphnia dubia) reproduction declined below hardness levels of 72 mg/L, with 'total 


number of offspring' ECso's of 5 mg/Land 38 mg/L, respectively (in this context, ECso is the 
hardness concentration predicted to have a 50% effect on the organisms). Cowgill and Milazzo 
also reJXlrted that C. dubia exhibited signs of stress when water hardness was below 9 mg/L. 
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Figure 1. Effect5 of Outfall 051 Hardness on Acute Toxicity 
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Note - Toxic Units (TU) are standard measures of the magnitude of toxicity, where TU > 1 indicates the presence 
of toxicity, with the magnitude of the toxicity increasing as the TU increases. 


Lasier et al. (2006) similarly reported that C. dubia cultured in higher hardness waters (-100 
mg/L) suffered reduced reproduction when exposed to low-hardness waters ( 40-50 mg/L); no 
such effects were observed for low-hardness organisms transferred to high-hardness waters. 
This suggests that the low hardness of the Outfall 051 effluent could cause adverse effects as it 
dilutes and lowers the hardness of any downstream ambient waters. 


The Outfall 051 effluent is discharged into the Mortandad Canyon "receiving water", which is 
an ephemeral stream. Generally, the effluent infiltrates below the ground surface within 100 
yards downstream of the outfall, although it may reach as far as 1-2 miles downstream before 
complete infiltration following significant storm events. However, as a precautionary 'worst 
case scenario' approach, it is responsible to be protective of the downstream aquatic 
ecosystems that do have established populations of aquatic organisms. The scientific studies 
cited above suggest that the reduction (and in some cases complete removal) of the hardness 
that is present in the "tapwater" and "RAW" influent to the low levels observed for the Outfall 
051 effluent (and hence, in ambient waters downstream of the Outfall 051 effluent discharge) 
could directly or indirectly affect downstream receiving waters. 
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Table 4: Hardness levels and acute toxicity of LANL Outfall 051 samples (2007-2010) 


Sample 
Sample 


NOEC EC so Toxic Units Hardness 
Collection Date (mg/L CaC03) (% Effluent) (% Effluent) (100/ECso) 


1/2.3/07 5 100 >100 <l 
9/27/07 9 56 65.9 1.52 
10/30/07 8 56 65.0 154 
12/12/07 2 56 66.2 1.51 
12/19/07 19 56 62.4 1.60 
2/25/08 27 100 96.7 1.03 
6/25/08 8 75 93.4 1.07 
8/6/08 3 100 >100 <l 


11117/08 7 56 64.8 1.54 
2110109 10 100 >100 <1 
4/16/09 13 100 I >100 <1 
7/9/09 22 75 77.7 1.23 


7/28/09 31 100 >100 <1 
12/1109 0 <32. <32. >3.13 


114110 0 <32 33 1.33 
1/11/10 0 75 79.7 1.25 
1125/10 0 75 85.5 1.17 
3/8/10 28 100 >100 <l 


3/22110 10 75 87.6 1.14 
4/26/10 3 <32. <32. >3.13 
6/8/10 21 100 >100 <1 


7/12/10 0 <32 <32 >3.13 
7/19/10 0 <32' <32. >3.13 
11118/10 31 100 >100 <1 


a -There was complete monahty at all effluent concentrations. 


Based upon this information, it is recommended that the hardness of the Outfall 051 effluent be 
restored to the hardness levels originally present in the "RAW" water prior to discharge. It is 
worth noting that this is recogniz.ed by regulatory agencies in their own guidelines for the 
performance of Toxicity Identification Evaluations (TIEs): California regulatory guidelines 
state that after performing ion-exchange treatment, "essential" ions Ca2


+ and Mg2
+ be added 


back to the effluent (Connor and Deanovic 1991). 


IA Interaction Between Hardness and Contaminant Toxicity 


The scientific literature clearly indicates the essentiality of Ca2
+ and Mg2


+ in ambient waters in 
order to maintain the health of aquatic organisms. The observation of toxicity at extreme low 
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hardness levels may also be due in part to the general antagonistic effect of hardness (and 
particularly Ca2+) on the toxicity of contaminants, and metals in particular. For instance, 
numerous studies have reported that hardness is protective of metals toxicity to the Outfall 051 
test organism Daphnia pulex (or to closely-related Daphnia magna), typically with ea2+ having 
a greater protective effect than Mg2+ (Santore et al. 2001; deSchampheleare and Janssen 2002; 


Heijerick et al., 2002; Naddy et al. 2002; Kozlova et al. 2008; Clifford and McGeer 2009, 
2010). In fact, the protective effect of hardness on metals toxicity to a wide variety of aquatic 
organisms is so well established that contemporary water quality criteria for metals generally 
are normalized to hardness levels of waters . 


Again, the restoration of the hardness levels to the LANL effluent is recommended as a 
protective measure against potential contaminant toxicity to downstream aquatic organisms and 
to the Daphnia pulex organisms used in the acute toxicity tests of the Outfall 051 effluent. 


2. SUMMARY AND CONCLUSIONS 


The water used at LANL is a groundwater and has a hardness that is typically -40-50 mg/L. 
However, after application of the various wastewater treatment processes at the RL wrF, the 
hardness of the Outfall 051 effluent has been reduced to levels as low as .... 1. mg/L (the annual 
mean concentrations were approximately 1-3 mg/L, and ranged from 02-12 mg/Lin 2008-09). 
Tiris extreme low hardness is of potential concern as the hardness ions Ca2+ and Mg2+ are 
essential to maintain the health of aquatic organisms. 


The reduction of the concentrations of these essential ions may be reflected in the observation 
of sporadic acute toxicity of the Outfall 051 effluent, particularly when the hardness is reduced 
to extremely low levels (e.g., to non-measurable concentrations). In addition, it can be expected 
that if present, the toxicity of contaminants, and in particular metals such as copper and zinc, 
will be increased at the extremely low hardness levels. 


On that basis, it is highly recommended that LANL consider implementation of measures to 
restore the hardness of the effluent to the original source water levels. This restoration of 
hardness is also supported by the fact that regulatory agency guidelines similarly call for the 
restoration of water hardness levels to those concentrations existing prior to the application of 
treatment processes that remove ea2


• and Mg2+. In the interim, it is recommended that the 
effluent samples used for acute toxicity testing with D. pulex be amended with the hardness 
ions eal+ and Mg2+ to restore the hardness to the original "RAW" influent conditions. 
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Environmental Protection Division 
Water Quality &: RCRA Group (ENV-RCRA) 
P.O. Box 1663, M704 
Los Alamos. New Mexico 87545 
(505) 667-0666/FAX: (505) 667-5224 


Ms. Hannah Branning 
U.S. Environmental Protection Agency, Region 6 
Water Quality Protection Division 
Planning and Analysis Branch (6EN) 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 


Dear Ms. Branning: 


National Nuclear Security Administration 
Los Alamos Site Office, A316 
3747 West Jemez Road 
Los Alamos, New Mexico 87545 
(505) 667-5794/FAX (505) 667-5948 


Date: September 28, 2011 
Refer To: ENV-RCRA-11-0204 


LAUR: 11-11554 


SUBJECT: LOS ALAMOS NATIONAL LABORATORY, NPDES PERMIT NO. 


EXHIBIT 


T 


NM0028355, NOTICE OF PLANNED CHANGE AT NPDES OUTFALL 051 


National Pollutant Discharge Elimination System (NPDES) Permit No. NM0028355 for the National 
Nuclear Security Administration (NNSA) and Los Alamos National Security, U£ (LANS) at Los 
Alamos National Laboratory (the Laboratory) requires the perm.ittees to notify the U.S. 
Environmental Protection Agency (EPA) regarding any physical alterations or additions to the 
permitted facility that could significantly change the nature or increase the quantity of pollutants 
discharged (see Part ill.D. l.a. Reporting Requirements). 


The pwpose of this letter is to notify the EPA of two process changes at the TA-50 Radioactive 
Liquid Waste Treatment Facility (RLW1F). The changes include the use of pexchlorate ion exchange 
and the use of seawater reverse osmosis. In addition, this letter provides updated information about 
the installation of zero liquid discharge (ZLD) tanks. This notification is being provided even though 
neither of these process changes will change the nature of or increase the quantity of pollutants 
discharged at NPDES Outfall 051. 


Pexcblorate Ion Exchange 


In 2002. the RL WTF installed the capability to remove perchlorate via ion exchange. The capability 
was installed in anticipation of EPA regulations that would limit perchlorate in discharges. To date, 
the NPDES permit for Outfall 051 has not established a discharge limit for pexchlorate. nor has the 
EPA enacted regulations concerning perchlorate. The Laboratory's NPDES permit does require 
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Ms. Hannah Branning 
ENV-RCRA-11-0204 


-2- September 28, 2011 


annual monitoring for perchlorate. Currently, treated water is being discharged to the environment 
via evaporation or through Outfall 051. · 


NNSA/LANS will be modifying its treatment process to bypass the perchlorate ion exchange 
treatment process whenever treated water will be evaporated. Treatment will include ion exchange for 
perchlorate removal, when water is to be discharged through Outfall 051. 


Sea Water Reverse Osmosis 


The RL WTF generates secondary waste streams that cannot be processed with existing treatment 
equipment. These secondary wastes are cwrently being concentrated in a mechanical waste 
evaporator at the RLWI'F, then shipped for offsite treatment and disposal as low-level radioactive 
solid waste. NNSA/LANS is currently designing a seawater reverse osmosis (SWRO) treatment unit 
to replace the existing waste evaporator. Replacement would occur during calendar year 2012. 


As with the waste evaporator, SWRO treatment will split the secondary waste into two streams. 
Concentrate from the SWRO unit will be the equivalent of evaporator bottoms, and will be shipped 
for offsite treatment and disposal as low-level radioactive solid waste. The second output stream, 
permeate from the SWRO unit, will be the equivalent of evaporator overheads. This stream will be re
treated through the low-level treatment plant. 


ZLDTanks 


NNSAILANS are currently designing concrete tan.ks, to be located at T A52, for solar evaporation of 
water treated at the RLWTF. As shown in the enclosed process schematic (Enclosure 1), these tanks 
would provide another path for the discharge of treated water to the environment, so that treated 
waters can be discharged either through Outfall 051, by mechanical evaporation, or by solar 
evaporation in two locations. 


The Zero-Liquid-Discharge (Zl.D) Project consists of two portions: two concrete evaporation tanks, 
and a length of buried transfer piping that will connect the RLWTF to the ZLD tanks. Project 
completion is scheduled for 2012. 


The tank portion of the ZLD Project will be located on a site of approximately one acre, located about 
two-thirds of a mile from the RL WlF within Technical Area 52 of the Laboratory. The site is located 
along the north side of Puye Road, bounded on the south by the road, and on the north by a steep 
drop-off in grade. The ZLD tanks will be constructed with concrete walls approximately four feet 
high, and will have a double liner with leak detection. Project design provides the capability of 
returning the contents of the tanks to the RLWTF for storage and retreatment, if necessary. Transfer 
piping, made of high-density polyethylene (HOPE), will be routed west from the proposed tanks, 
along Puye road toward the RLWTF. The length of transfer pipe will be approximately 3500 feet 


Enclosure 1 provides a revised schematic for the treatment of wastewater received at RLW1F for 
your review. The schematic includes the above-described changes to the treatment process. 
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Ms. Hannah Branning 
ENV-RCRA-11--0204 


- 3 - September 28, 2011 


Please contact Marc Bailey at (505) 665-8135 or Mike Saladen at (505) 665-6085 of the Water 
Quality and RCRA Group (ENV-RCRA) if you have questions. 


Sincerely, 


#ff~ 
Anthony R Grieggs 
Group Leader 
Wat.er Quality & RCRA Group (ENV-RCRA) 
Los Alamos National Security, LLC 


ARG:GET:MS/lm 


Cy: Isaac Chen, USEP A/Region 6, Dallas, TX. w/enc. 


Sincerely. 


~~ 
Environmental Permitting Manager 
Environmental Projects Office 
Los Alamos Site Office 
National Nuclear Security Administration 


James Bearzi, NMED/SWQB. Santa Fe, NM, w/enc. 
Jei-ry Schoeppner, NMED/GWQB, Santa Fe, NM, w/enc. 
Jim Davis, NMEDIRPD, Santa Fe, NM, w/enc. 
George Rael, LASO-EO, w/enc., A316 
Steve Yanicak, LASO-GOV, w/enc., M894 
Carl A. Beard, PADOPS, w/o enc., AI02 
J. Chris Cantwell, ADESHQ, w/o enc., K491 
Mike Saladen, ENV-RCRA, w/o enc., K490, (E-Ftle) 
Marc Bailey, ENV-RCRA, w/enc .• K490, (E-File) 
Bob Beers, ENV-RCRA, w/enc., K490, (E-File) 
ENV-RCRA File, w/enc., M704 
IRM-RMMSO, w/enc., Al50 
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Environmental Protection Division 
Water Quality & RCRA Group (ENV-RCRA) 
P.O. Box 1663, M704 
Los Alamos, New Mexico 87545 
(505) 667-0666/F AX (505) 667-5224 


Ms. Hannah Branning 
U.S. Environmental Protection Agency, Region 6 
Water Quality Protection Division 
Planning and Analysis Branch (6EN) 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202-2733 


Dear Ms. Branning: 


EXHIBIT 


National Nuclear Security Administration 
Los Alamos Site Office, A316 
3747 West Jemez Road 
Los Alamos, New Mexico 87545 
(505) 667-5~94/FAX (505) 667-594.8 


Date: November 16, 2011 
Refer To: ENV-RCRA-11-0251 


LAUR: 11-11960 


DEC 0 ~ 201! I 
I 


SUF<.FACE v;;-.~· ==:-~ ' 
Qu"' l'Y p•,r:·=.:.l_J,1 r.L.. I -~ - ··---·---


SUBJECT: LOS ALAMOS NATIONAL LABO RA TORY, NPDES PERMIT NO. 
NM0028355, NOTICE OF PLANNED CHANGE AT NPDES OUTFALL 051 


The National Pollutant Discharge Elimination System (NPDES) Permit No. NM0028355 for the 
National Nuclear Security Administration (NNSA) and Los Alamos National Security, LLC (LANS) at 
Los Alamos National Laboratory (the Laboratory) requires the permittees to notify the U. S. 
Environmental Protection Agency (EPA) regarding any physical alterations or additions to the 
permitted facility that could significantly change the nature or increase the quantity of pollutants 
discharged (see Part 111.D. l .a. Reporting Requirements). 


The purpose of this letter is to notify EPA of changes to the TA-50 Radioactive Liquid Waste 
Treatment Facility (RL WTF) process schematic previously submitted with the Notice of Planned 
Change, dated September 28, 2011 (reference ENV-RCRA-11-0204). The changes include re-naming 
the two reverse osmosis treatments to "Primary" Reverse Osmosis (formerly Reverse Osmosis) and 
"Secondary" Reverse Osmosis (formerly Sea Water RO), and the addition of comments explaining that 
treatments paths can differ depending upon water quality. This notification is being provided for 
clarification purposes only, even though neither of these name changes will change the nature of or 
increase the quantity of pollutants discharged at NPDES Outfall 051. Enclosed for your review is a 
revised schematic for the treatment of wastewater received at RL WTF (Enclosure 1 ). The revisions 
have been highlighted. 
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Ms. Hannah Branning 
ENV-RCRA-11-0251 


-2- November 16, 2011 


Please contact Marc Bailey at (505) 665-8135 or Mike Saladen at (505) 665-6085 of the Water Quality 
and RCRA Group (ENV-RCRA) if you have questions. 


Sincerely, 


~t>t.-L-
{QI' Anthony R. Grieggs 


Group Leader 
Water Quality & RCRA Group 
Los Alamos National Security, LLC 


ARG:GET:MB/lm 


Cy: Isaac Chen, USEP A/Region 6, Dallas, TX, w/enc. 


Sincerely, 


~~;-!:4 
Environmental Permitting Manager 
Environmental Projects Office 
Los Alamos Site Office 
National Nuclear Security Administration 


James Bearzi, NMED/SWQB, Santa Fe, NM, w/enc. 
Jerry Schoeppner, NMED/GWQB, Santa Fe, NM, w/enc. 
Jim Davis, NMED/RPD, Santa Fe, NM, w/enc. 
George Rael, LASO-EO, w/enc., A316 
Steve Y anicak, LASO-GOV, w/enc., M894 
Carl A. Beard, P ADO PS, w/o enc., AI02 
Michael T. Brandt, ADESH, w/o enc., K491 
Vincent P. Worland, TA-55-RLW, w/enc., E518 
Chris Del Signore, TA-55-RL W, w/enc., E518 
Mike Saladen, ENV-RCRA, w/o enc., K490, (E-File) 
Marc Bailey, ENV-RCRA, w/enc., K490, (E-File) 
Bob Beers, ENV-RCRA, w/enc., K490, (E-File) 
ENV-RCRA File, w/enc., M704 
IRM-RMMSO, w/enc., Al50 
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ENCLOSURE 1 


Notice of Planned Change 
NPDES Permit No. NM0028355 


Outfall 051 
Process Schematic Revision 11-14-2011 
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1(~~ Los Alamos 
Environmental Protection Division 
Environmental Compliance Programs (ENV-CP) 
PO Box 1663, K490 
Los Alamos, New Mexico 87545 
505-667-0666 


Mr. Jerry Schoeppner, Chief 
Ground Water Quality Bureau 
New Mexico Environment Department 
Harold Runnels Building, Room N2250 
1190 St. Francis Drive 
P.O. Box 26110 
Santa Fe, NM 87502 


Dear Mr. Schoeppner: 


Date: 
Symbol: 


: \/ /Y/(j,,1 •. , -:' 5 ::> ~ 


EXHIBIT 


v 
National Nuclear Security Administration 
Los Alamos Field Office, A3 l 6 
3747 West Jemez Road 
Los Alamos, New Mexico, 87545 
(505) 667-5794/FAX (505) 667-5948 


JUL 2 5 2013 
ENV-D0-13-0082 


LAUR: 13-25308 


SUBJECT: NOTIFICATION OF PLANNED CHANGE, NEW MICROFILTER TREATMENT 
UNIT, RADIOACTIVE LIQUID WASTE TREATMENT FACILITY, DP-1132 


The U.S. Department of Energy and Los Alamos National Security, LLC (DOE/LANS) are notifying you 
of a planned change in the operating conditions at the Technical Area (TA)-50 Radioactive Liquid Waste 
Treatment Facility (RL WTF) at Los Alamos National Laboratory. The New Mexico Environment 
Department (NMED) was previously notified of the installation of a new rnicrofilter treatment unit in the 
August 2012 supplement to Discharge Permit Application DP-1132 (ENV-RCRA-12-0173) and in a 
September 2012 communication to the Environmental Protection Agency (ENV-RCRA-12-0205). The 
installation of the microfilter treatment unit is a necessary project to replace the 14-yr old tubular ultrafilter 
(TUF) treatment unit. 


Enclosure 1 is the technical specifications cut sheet for Model No. EF/EFC-424 membrane 
microfiltration unit installed at the TA-50 RL WTF. Enclosure 2 is a process schematic showing the 
location of the microfilter within the RL WTF's low-level treatment system. And Enclosure 3 is a floor 
plan of the RL WTF showing the physical location of the microfilter within T A-50 Building 1. 


Currently, DOE/LANS are conducting a readiness review of the microfilter. Startup is expected before 
the end of CY2013. 


An Equal Opportunity Employer I Operated by Los Alamos National Security. LLC for the U.S. Department of Energy's NNSA 







Mr. Jerry Schoeppner 
ENV-D0-13-0082 
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Please contact Robert S. Beers by telephone at CSOS) 667-7969 or by email at bbeers(@lanl.gov if you have 
questions regarding this report. 


Sincerely, 


Alison M. Dorries 
Division Leader 
Environmental Protection Division 
Los Alamos National Security LLC 


AMD:GET:RSB/lm 


Enclosures 


Sincerely, 


Gene E. Turner 
Environmental Permitting Manager 
Environmental Projects Office 
Los Alamos Field Office 
U.S. Department of Energy 


1. Siemens Technical Specifications Cut Sheet for the RL WTF's Microfilter Treatment Unit 
2. Process Schematic of Low-Level Treatment Operations at the RL WTF 
3. Floor Plan of the RL WTF Low-Level Treatment Units 


Cy: James Hogan, NMED/SWQB, Santa Fe, NM, w/enc. 
John E. Kieling, NMED/HWB, Santa Fe, NM, w/enc. 
Stephen M. Yanicak, NMED/DOE/OB, w/enc., CE-File) 
Hai Shen, NA-00-LA, w/enc., CE-File) 
Gene E. Turner, NA-00-LA, w/enc., (E-File) 
Carl A. Beard, PADOPS, w/o enc., A102 
Michael T. Brandt, ADESH, w/o enc., CE-File) 
Alison M. Dorries, ENV-DO, w/o enc., CE-File) 
Randal S. Johnson, DSESH-TASS, w/enc., CE-File) 
Michael T. Saladen, ENV-CP, w/o enc., CE-File) 
Robert S. Beers, ENV-CP, w/enc., K490 
Robert C. Mason, TASS-DO, w/enc., (E-File) 
Dianne W. Wilburn, TASS-DO, w/enc., CE-File) 
John C. Del Signore, TA-SS RL W, w/enc., (E-File) 
LASOmailbox@nnsa.doe.gov, w/enc., (E-File) 
Iocatesteam(a),lanl.gov, w/enc., CE-File) 
ENV-CP Correspondence File, w/enc. , K490 
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ENCLOSURE 1 


Siemens Technical Specifications Cut Sheet for the 
RL WTF's Microfilter Treatment Unit 
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Syste111s (EF a:nci EFC Series) 
\ l i cr0i il:raic;n S\ Sf i-'ffl:-:: 


The Siemens tubular polymeric microfiltration systems 
are skid-mounted and factory assembled. The factory 
assembly, including wiring and testing, ensures easy 


reassembly and installation. 


The tubular membranes are designed for very high 
solids loadings and can operate with up to 2.0 to 5.0 
weight percent solids. The KYNAR® membrane is very 
chemically inert so it can withstand pH ranges from 
0 .0 to 14.0 standard units. 


The rugged membranes are non-plugging, abrasive 
and ch lorine resistant. All materials in contact with 
the wastewater or cleaning solutions are either PVC, 


polyethylene, stainless steel or other corrosion 
resistant materials. 


The membrane provides for an absolute barrier to the 
passage of solids and therefore is capable of removing 
metals (and other contaminants) to thei r solubility 


limits. 


Water Technologies 


This also results in the removal of most colloids and 
therefore provides a filtrate that exhibits a very low 
SDI, making the filtrate a perfect feed for a reverse 
osmosis unit or other polishing technology. 


A fu lly automatic backpulse mechanism is included to 
periodically cause a reverse flow of filtrate across the 
membrane, dislodging cont aminants and allowing the 
high velocity flow to sweep them away. The 
backpulse prolongs the on-line cycles and reduces the 
cleaning requirements. 


Each system is supplied fully assembled with all 
necessary equipment for operation, including a piped
in-place cleaning system, which includes two tanks 
and a dedicated cleaning pump. Units are designed 
for automatic operat ion and can be suppl ied with a 
fu lly automated cleaning cycle if requ ired. 


SIEMENS 
- - --- --
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Membrane /\1icrofiltrati ::n Systems (EF and EFC Series) 


Model EF/EFC-400 EF/EFC-424 EF/EFC-1200 EF/EFC-2400 
Number 


Capacity 4 -24 gpm 8-48 gpm 8-48 gpm 20-96 gpm 
(Nominal) 1-5 .5 ml/hr 2-11 ml/hr 1.8-11 ml/hr 4.5-22 ml/hr 


Tubes per 
4 4 10 10 


Module 


Quantity 4-12 8-24 6-12 12-24 
(min-max) 


Concentratio 
Tank Volume 275 gallons 550 gallons 660 gallons 1,375 gallons 
(Note: Included 1.0 ml 2.1 ml 2.5 ml 5.2 m' 
with EFC Series 
only.) 


Process Qty. 1 Qty. 1 Qty. 1 Qty. 1 
Pump(s) 7.5 HP 15 HP 20 HP 30 HP 


11'-10" x 4"·10"x "· 18'-3" x 5•.4• x 11'- 24'-rx 5'-lO"x 9"-10" 
25·.5· x r -1· x 10'-


Oimensions 11· r o· 
(Lx W x H) 3,607 x 1,473 5.563. 1.626 


7,493 x 1.778 7,747x2,159 
x2,718mm x 3,531 mm x 2,997 mm x 3,048 mm 


Shipping 1,000 lbs 2,000 lbs 7,500 lbs 10,000 lbs 
Weight 450 kg 900 kg 3.400 kg 4,550 kg 


Operating 4,000 lbs 8,000 lbs 18,000 lbs 26,000 lbs 
Weight 1,810 kg 3,630 kg 8, 160 kg 11,800 kg 


The model selected by the RLWTF is the 


EF/ EFC-424 


Siemens 
Water Technologies 
2000 Marconi Drive 
Warrendale, PA 15086 
866.525.0621 Toll Free 
724.772.6520 Phone 
724.772.6521 Fax 


unit with 20 tubes . 


© 2007 Siemens Water Technologies Corp. 
EP-WP-EFCdr-IUE-0707 
Subject lo change without prior notice. 
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EF/EFC-3600 EF/EFC-4800 EF/EFC-7200 EF/ EFC-1080C 


36-144 gpm 42-192 gpm 72-288 gpm 108-322 gpm 
8-33 ml/hr 9-43 ml/hr 16-65 ml/hr 4-98 ml/hr 


10 10 10 10 


18-36 24-48 36-72 54-108 


1,700 gallons 2,600 gallons 4,280 gallons 5,000 gallons 
6.4 ml 9 .8 ml 16.2 ml 18.9 ml 


Qty. 1 Qty. 2 Qty. 2 Qty. 3 
50HP 30 HP 50 HP 50 HP 


33'-0" x 8'-1· x 11'- 26'-9" x 9'-6" x 11'- 37-llT x 17-l"x 11'- 39'~x25'-3"x 11'-
10· 3• 11· 11· 


10,058. 2,464 8.153 x 2.896 11 ,532 x 5,207 11,989 x 7,696 
x 3,607 mm x 3,429 mm x 3,632 mm x 3,632 mm 


15,000 lbs 18,000 lbs 29,000 lbs 43,000 lbs 
6,800 kg 8 ,160 kg 13, 150 kg 19,500 kg 


34,000 lbs 52,000 lbs 73,000 lbs 98,000 lbs 
15,4 20kg 23,590 kg 33,110 kg 44.450 kg 


- --- -·--· -, 


KYNAR is a trademark of Siemens, its subsidiaries or affiliates. 


The information provided in this literature contains merely general 


descriptions or characteristics of performance which in actual case 
of use do not always apply as described or which may change as a 
'"'ult of further development of the products. An obligation to 
provide the respective characteristics shall only exist if expressly 
agreed in the terms of the contract. 


------ ---------------------~ 
www.siernens.com/wat er 







ENCLOSURE2 


Process Schematic of Low-Level Treatment 
Operations at the RL WTF 
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ENCLOSURE 3 


Floor Plan of the RL WTF Low-Level 
Treatment Units 
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