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Univar USA Inc Material Safety Data Sheet

MSDSNo:  [P14725V |
Version No: {010 2006-08-18 |
Order No: L }

Univar USA Inc., 17425 NE Union Hill Rd., Redmond WA 98052
{425) 889 3300

Emergency Asslistance

For emergency assistance involving chemicals call
Chemtrec - (800) 424-93C0




UNIVAR USA INC: | VEDS NOP14725V
ISSUE DATE:2000-04-17 - ‘ VERSION:010 2006-08-18
Annetation; - y

The Version Rate and Numbar for thie MSDS is : 08/18/2006 - #010

't!*tﬁt!it!ttﬁ*ﬁlt?*!*??!!!ii*t!*!'?**!t***?i*'t!*ﬁ!#t**i'!*t*ﬁti**tttﬁi

SECTION I PRORUCT IDENTIFIGATION
FEERRR R A TR RN e ER PR RSB RN R h R R P AR R R R AT R R RN e kb TR A A RS ALY

| PRODUCT NAMR: MAGNESIUM HYDROXIDE SOLUTION
MSDS #: P14725V

DATE I3SUED: 04/17/3000

SUPRRSEDES : 08/08/1997

I8SUEP BY: 008437

REVIEWED DATE: 07/16/2004
This MSPS has been reviewed on 07/16/2004, and is
current as of the DATE ISSUED above.

$ECTION I Chemical Product And Company Identification

Product Name: Magnesium Hydroxide Solution
Hi-Chem Mag-50

CAS NUMBER: 1309-42-8
Digtributed by:

Univar USA Ing.

17425 NE Union Hill Read
Redmond, WA 98052
425:889+3400

Sectiop II Composition/Information On Ingredients

Exposure Limitg (TWAs) in Air

Chemigal Name CAS Number  § ACGIH TLV OSHA PEL, - STEL
Magnesium Kydroxide 1309-42-8  51-65 10 mg/m3 15 mg/m3. N/A
: : {total dust) (total dusst)
5 mg/m3 :

(xespirable dust)
. Section III Hazard Identification
ROUTES OF BXPOSURE: N/A

SUMMARY OF ACUTE HEALTH HAZARDS The product presents a vexry low health




UNIVAR USA INC. : : MSDS NO:P14725V
ISSUE DATE:2000-04-17 VERSION:010 2006-08-18
Annotagon: . . . . ' s ! ' :
rigk. Magnesium hydroxide is a general purpose food additive. Dust
generated from the dried product is clagsified as a nuisance dust.

INGESTION: Ingestion is unlikely. If ingested in sufficient quantity,
‘may cause gastrointestinal digturbances. Symptoms may include irritation,
nausea, vomiting, abdominal pain and diarrhea.

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

SKIN: Repesated or prolonged contact may cause irritation
EYES: May irritate or injure eyes.

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

of mineral dust, over long periods of time, may cause industrial bronchitis,
reduce breathing capacity, and lead to increased susceptibility to other
lung disease.

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

MEDICAL CONDITIONS GENERALLY AGGRAVATED BY EXPOSURE: Dust from the dried
product may aggravate pre-existing chronic lung conditions such as, but noét
limited to, bronchitis, emphysema, and asthma.

NOTES TO PHYSICIANS: N/A
"Section IV First Aid Measures

INGRSTION: Low toxicity. Give 1-2 glasses of water and seek immediate
medical attention. Never give anything of mouth teo an unconscious person.

' Leave decision to induce vomiting for medical personnel, since some particles
may be aspitated into the lungs.

INHALATION: Move to fresh alr; if discomfort persists, get medical attention.
SKIN: Wash with scap and water

EYBS: Irrigate immediately with plenty of watexr. oObtain medical attention if
necessary.

Section V Fire Fighting Measures

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

LOWER BEXPLOSIVE LIMIT: R/A UPPER ERXPLOSIVE LIMIT: N/A
UNUSUAL FIRE AND BXPLOSION HAZARDS: N/A

EXTINGUISHING MEDIA: N/A

SPECIAL FIREFIGHTING PROCEDURES:

FIREFIGHETERS SHOULD WEAR NIOSH-AFPROVED, POSITIVE PRESSURE, SELF-CONTAINED
BREARTHING APPARATDS AND FULL PROTECTIVE CLOTHING WHEN APPROPRIATE.
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UNIVAR USA INC, , - MsDs NO P14725V
|SSUE BATE 2000-04-17 : ' VERSION:010 2006-08-18

Section VI Accidental Relegse Measures

Pike the epilled liguid, and either pump back inte ongmal container or cover
‘with clay-type substance for abserptiom.

Section VIT Handling and Storage

Store at nmbient: temperaturs. Prevent poes:.ble eye and skin contact by

Section VIII Exposure Controls/Personal Protection

gBS;'Il;A’ZORY PROTECTION: Respirator approved by NIOSH/MSHA are adeguate for
contaminate cancept.ra;ipna encounteyred,

VENTILATION: N/A

PROTECTIVE CLOTHING: Gloves are recommended, rubber gloves re xecommended when
repeated or prolonged contact is likely.

EYE PROTECTION: Safety glasges are recommended.

OTHER PROTECTIVE CLOTHING OR EQUIPMENT: N/A :
WORK/HYGIENIC FPRAGTICES: Bvoid comtact with the eyes and skin.

Section IX Phyaical and Chemical Properties

PHYSTICAL STATE: ' Milky liquid
MELTING. POINT/RANGE: N/A

pE: - 16-31

BOILING POINY/RANGE: 212 DEG F, 100 DBG ¢
ARPEARANGE/COLOR ODOR; White - Off white, No odor
SOLUBILITY IN WATER: NIL

SPROIFIC GRAVITY (Wager = 1):  1.4-1,5

VPAPOR DENSITY (Air = 1}: 77

VAPOR PRESSURE (mmig) : N/A

MQLEGULAR WEIGHT: . ¥/

% OF SQLUTION: 48-51 51-55 61-65

% VOLATILES: - 49-52 45-49 35-39

Section X Stability and Reactivity

STABILITY: Stable EAZARDOUS POLYMERIZATION: Will Not Ogcur

+

CONDITIONS TO AVOID:' N/A

MATERIALS TQ AVOID: Agids apd maleic anhydride Magnesium hydroxide is spluble
in aquecus acids generating heat,

HABARDOUS DECOMPOSTTION PRODUCTS: HEAT AND STEAM

Section XI Toxlgological Information
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UNIVAR USA INC, MSDS NO:P14725V
ISSUE DATE:2000-04-17 . VERSION:010 2006-08-18
Annotation:

N/A

Section XII Bcological Information
N/A

Section XIII disposal Considerations

May be disposed of in a secured panitary landfill. Disposal must be done in
accordance with Local, State, and Federal regulations.

Section XIV Trangport Information

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

Section XV Regulatory Information

Reportdable Quantity: N/A

NFPA Rating: Health - 1; Pire - 0; Reactivity - 0

0 = Insignificant 1 = Slight 2 = Moderate 3 = High 4 = Extreme
Carcinogenicity Lists: No NTP: No IARC Monograph: No OSHA Regulated: No

Section XVI Other information

SYNONYMS/ COMMON NAMBS: Brucite
CHEMICAL FAMILY TYPE: Magnesium Hydroxide
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Univar USA Inc Matenal Safety Data Sheet

For Addltlonal Infqrmauun contact MSDS Cgordmatorduring busmess hours, Pacfﬂc time' (425) 889-3400

Notice

Univar USA Ing, (“Univar) expressly disclaims all express or implied warrantles of merchantability and fitness for
2 particular purpose, with respect to the product or information provided herein, and shall under no
clrcumstances be liable for incidental or consequential damages.

Do not use ingredlent information and/or Ingredient percentages in this MSDS as a product specification. For |
produst specification information refer to a product specification sheet and/or a certificate of analysls. 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 ng representations as to its
aceuracy or sufficiency, Conditions of use are beyond Univar's control and therefore users are responsible to
verify this data under their own operating conditions tp determine whether the product is suitable for their
particular purposes and they assume all risks of their use, handiing, and dispasal of the praduct, or from the
publicatian or use of, or reliance upon, Information contained hereln, '

This inignnatign refates only to the product designated herein, and does not relate to its use In combination
with any other material or in any other process :
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g Fullam Docs 030714 / caseloads / LANL /
. . | DP1132 TA-50 RLWTF / DP1132 Emails
Fullam, Jennifer, NMENV b e e e e

From: Robert S. Beers <bheers@lanl.gov>

Sent: Monday, March 28, 2011 3:27 PM

To: George, Robert, NMENV

Cc: ‘Saladen, Michael T'; 'Gene E. Turner’; 'Sandoval, Tina M'; 'Phil Noll'; 'Hjeresen, Dennis L';
Schuman, George, NMENV; Fullam, Jennifer, NMENV; Knutson, Gerald, NMENV

Subject: RE: March 30, 2011, Mtg w/LANL

Attachments: NMED-LANL Meeting Agenda 3-30-11 (LANL revised) (3).doc

Robert—

| made a few changes to the agenda for our meeting on Weds. Most noticeably, | moved the discussion on DP-1132 (TA-
50 RLWTF) from #7 on the agenda to #1 so that the presenter—Pete Worland (LANL RLWTF)—can make his presentation
and then return to work.

On the minor side, | adjusted a few of the subject times, replaced the discussion topic ‘ZLD evaporation tanks’ with an
update on the larger RLWTF Upgrades Project, and made a few minor word changes for clarity. Please let me know if
you have questions.

Sincerely,

Bob Beers

Water Quality & RCRA Group
Los Alamos National Laboratory
505-667-7969

From: George, Robert, NMENV [mailto:robert.george@state.nim.us]

Sent: Thursday, March 24, 2011 12:06 PM

To: Robert S. Beers .

Cc: 'Saladen, Michael T'; 'Gene E. Turner'; grieggst@Ilanl.gov; 'Sandoval, Tina M'; 'Phil Noll'; 'Hjeresen, Dennis L';
Schuman, George, NMENV; Fullam, Jennifer, NMENV; Knutson, Gerald, NMENVY

Subject: RE: March 30, 2011, Mtg w/LANL

Bob,

* NMED has a few proposed revisions to the agenda for our meeting on the 30t (shown in red). The attached Excel
spreadsheet relates directly to agenda item #5 (proposed for addition by NMED). The highlighted areas are detected
exceedances in MWs that NMED thinks should have been reported to GWQB, but apparently were not. We are providing
it here so that you can research the issue before the meeting. We also put some approximate time limits on the various
subjects...not trying to be overly-regimented here...just trying to use everyone's time effectively. Please interpret them as
suggestions.

Let me know if you have any questions or if changes are necessary. Thanks

Robert J. George

Domestic Waste Team Leader

New Mexico Environment Department
Ground Water Quality Bureau

P.O. Box 5469

Santa Fe, New Mexico 87502-5469
Office Phone: (505) 476-3648




FAX: (505) 827-2965
E-mail: robert.george@state.nm.us

From: Robert S. Beers [mailto:bbeers@lanl.gov]

Sent: Friday, March 11, 2011 9:06 AM

To: George, Robert, NMENV

Cc: 'Saladen, Michael T'; 'Gene E. Turner'; grieggst@lanl.gov; 'Sandoval, Tina M'; 'Phil Noll'; 'Hjeresen, Dennis L'
Subject: March 30, 2011, Mtg w/LANL

Hi Robert—

Mike Saladen and | are available to meet with NMED GWQB staff on Wednesday, March 30, 2011, at 9:30 am, at your
Santa Fe office.

Please see the attached draft agenda.

Thank you for accommodating our request for a meeting with you and your staff.
Sincerely,

Bob Beers

Water Quality & RCRA Group

Los Alamos National Laboratory
505-667-7969




Draft Meeting Agenda
LANL ENV-RCRA & NMED GWQB
Wednesday, March 30", 9:30am

1. TA-50 RLWTF DP-1132 Application (25 minutes)
® Pete Worlarid from LANL RLWTF will present GWQB with an update on RLWTF
treatment process changes
» Update GWQB on the RLWTF Upgrades Project (ie, new treatment plant)

2. Septic Tank/Leachfield Systems DP-1589 Application (20 min)
¢ Update GWQB on changes to LANL’s list of active septic tank/leachfield systems
¢ Discuss mechanism to incorporate these changes into LANL's application
® Discuss septic systems on LANL site that are owned & operated by others
e Discuss path forward for the TA-33 system operating under Temporary Permission

3. SWWS Plant DP-857 Renewal Application (15 min)
e Provide GWQB with an update on SERF expansion and outfall reduction
e Discuss timetable for DP-857 renewal

4. Drilling, Development, Rehabilitation and Sampling Purge Water Decision Tree (10 min)
e Discuss LANL Activities within the Buckman Well Field and submittal of an NOI
e Provide GWQB with a status report on the CdV-16-4ip pumping test

5. Un-permitted Discharge Reporting Decision Tree (20 rmin)
e Discuss potential updates to LANL’s Decision Tree
e Solicit NMED comments on draft updates discussed in December 2010
e Discuss update on reporting notification
e Potential changes requested by LANL regarding volumes and TRC limits currently in DT
e Un-closed spills still under investigation (2009-231, 2010-280)

6. Questions Concerning Reporting of Ground Water exceedances in Monitoring Wells (20 min)
o C(Clarifying reportable exceedances as defined under 3103 and the Toxin List
e Discussion on ground water exceedances in monitoring wells which may meet the
criteria but have not been not reported (please see attached spreadsheet)

7. Discussion Concerning General Information Needed by NMED (10 min)
e Updated facility map (revised from the one provided in October 2009)
e Comprehensive list of monitoring wells, location (including associated canyon), type
(regional, intermediate, alluvial or other)

Estimated meeting length: Approximately 2 hrs.




New Mexico Er” onment Department 9 Memorandum of Meeting or
Ground Water Quality Bureau : Phone Conversation

Memorandum of Meeting or Phone Conversation

I~ Telephone I~ Meeting Time:  §.30am-12:00pm | Date 03.30.11

Individuals Involved
George Schuman, NMED-GWQB '

| Program Manager ™ called Bob Beers
Robert George, NMED- GWQB ‘
Team Leader I returned call to Pete Worland
Jennifer Fullam, NMED-GWQB )
Environmental Scientist I™ received call from Make Saladen
Gerald Knutson, NMED-GWQB '
™ other: Teleconference

Environmental Scientist

Subject: See Below

Discussion:
L TA-50 Radioactive Liquid Waste Treatment Facility
LANL met with NMED to discuss treatment process changes occurring at the RLWTF.

e Worland gave presentation on the current system and the last four notices of minor
modification.

¢ (3.08.10 modifications with plans and specifications for new plant have been haulted but is
being re-evaluated due to cost. LANL is still looking at using the engineering plans but
reducing costs through a new design.

e (08.25.10 modification proposes a short-term and long-term change at the plant. The short-
term sends effluent to the cooling towers at the plant to reduce discharges (this was to be
conducted through the fall 2010). The long-term includes an evaporative system for the
effluent with a natural gas firing boiler. The facility has secondary containment and
processes 400 gallons/hour (two boilers at 200 gallons/hour). This system is now on-line
and functioning to reduce discharges from the facility. The facility discharged <2,000
gallons in August 2010 and have been on all evaporation since November 21, 2010,

e 09.27.10 modification proposes changes in the process to meet Cu and Zn NPDES limits.
The old effluent tanks were contaminating treated effluent. They are using an experimental
media but it is a slow process and the 1,000 gallon tank that is at the facility is not large
enough which pushed the effluent evaporator (see 08.25.10 notice). ‘

e 12.15.10 modification discusses adding Ca and Mg to the effluent for the wet test. They had
9 pass/15 fail with no dilution. It appears, to LANL, that the low hardness in the effluent (1
ppm with average being 50 ppm) was causing them to exceed Cu/Zn limitations

o 03.22.11 modification is proposing to by-pass the 3’ deep gravity sand filter (online since
1963) and tubular ultra filters (online since 1998) and installing a pressure media and
cartridge filter. The process would now be the clarifiers-tanks 71 & 72~ pressure media
filters (three in parallel each with 17 gpm) -Tank 9- cartridge filter (tightly wound
polypropylene fiber cartridges)-ion exchange-reverse osmosis (seawater membranes).

LANL stated they have already begun the bypass project and should be complete by the end
of July 2011. The sand filter and Tubular Ultra Filter will physically stay at the plant but will
be offline. The facility will be changing to magnesium hydroxide to remove silica more

Page 1 of 4
BUSES




3‘3“:‘»\@}5 New Mexico Envi .ment Department Memorandum of Meeting or
*\\%\%} Ground Water Quality Burean Phone Conversation
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effectively. The backwashing with pressure media effluent.
I1. Septic Tank/Leach Field DP-1589
Update on changes to the list of active ST/LF systems
¢ There have been four systems that have been deemed inactive and one system that has been
added. NMED stated that if the Public Notice covered the area in which the system is in the
changes can be incorporated through an amendment/comment once the draft goes out for public
comment. LANL will comment during the public notice period.
¢ Discuss septic systems on LANL property operated by outside entities. LANL stated that there
are five systems which are operated by other entities although they are located on LANL
property. There are two systems at TA-49 fire complex, one is inactive and being used as a
holding tank; thwo systems in Rendija Canyon at the Sportsman’s Club (one for the clubhouse
and one for the caretakers mobile home); and a single system at the concrete batch plant owned
by Mr. Cook (Beers has no information on this facilty). The issue lies with the public notice
requirements as some of the locations were not included in the original public notice. NMED
will review and determine point of action (may be to incorporate PN-1 with draft as it is sent out |
for PN-2). NMED will follow up. ‘
e Temporary Permission for TA-33 is continually being renewed until the Discharge Permit is
issued. This will have to continue until issued.

oI SWWS DP-857

LANL gave a brief on the SERF expansion. SERF was created to reduce water use that was needed for
the Super Computer Complex (SCC). As it stands now SERF is unable to handle volume demands and
can only do ¥4 SWWS volume. LANL wants to get SERF operational and discharge to outfall 001 and
then to the powerplant and the SCC once the quality is confirmed. The SCC outfall may be able to be
combined with 001 (Sandia Canyon wetland outfall). There are issues with reducing or eliminating
outfall 001 due to trivalent chromium from historical blowdown which could be mobilized if the
wetland were allowed to dry out. There are also issues with Federal Wetland Protection Regulations.
LANL had funding for FY’11 to expand to handle the demands of the SCC and they are currently going
through the design build and bidding. LANL anctipates it to be built and online by Augus 1, 2012. The
volume of water it will be able to produce once expanded will be approximately 300,000 gpd. This
may trigger an expansion of Sigma Mesa to receive concentrate. NMED will need additional
information to incorporate it into the SWWS permit. LANL will provide information as it becomes
available.

LANL was requesting some gross approximation on the timeline for renewal of DP-857. NMED is
aiming to have a draft out for PN-2 mid-year with a 90 day comment period and some preliminary
outreach. NMED is hoping to get DP-857 and DP1589 out in the same public notice to effectively
handle comments and hearing requests if received.

IV.  Drilling, Development, Rehabilitation and Sampling Purge Water Decision Tree

NMED inquired what the status is of LANL’s sampling activities at the Buckman well field and if an
NOI was going to be submitted for discharging purge water (as the Decision Tree is not applicable for
wells outside of LANL property). LANL stated that the City of Santa Fe (owner of the wells) has
agreed to take responsibility for obtaining authorization on the discharges from the wells.

LANL gave a brief update on the CdV-16-4ip pump test in which NMED gave temporary permission to
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treat and discharge on site. (GAC treatment for RDX) The first pump test has been completed on the
upper screen and they are doing the second pump tests now. The second test should be completed by
April 1,2011. They are collecting three samples twice a day. The RDX concentrations in the raw
water is between 20-200 ppb and the treated water is coming out with concentrations that are not -
detectable. LANL will submit the final report once complete. :

V. Unpermitted Discharge Reporting Decision Tree

LANL is still considering proposing changes to the unpermitted discharge Decision tree which would
include an increase in the volumes from 5,000 to 10,000 gallons. LANL is also wanting some change
in the language regarding reaching surface water or groundwater and impacts to a SWMU. NMED
requested and proposed changes be submitted in writing for review and consideration.

NMED inquired about updates to spill # 231 and #280. LANL is preparing a letter requesting closure.

VI.  Ground Water Exceedance Reporting under 20.6.2.1203

NMED has cross-referenced documentation from the 1203 spill reports for ground water exceedances
and the reports sent to the Hazardous Waste Bureau on ground water detections. It was noted that there
was some descrepancies on what is being reported. Based on the February 10, 2010 NMED letter to
LANL, all analytes detected at a concentration that define it as a toxic pollutant under 20.6.2.7(WW)
must be reported under 1203 in addition to any detections above the ground water standards listed under
20.6.2.3103. LANL stated that at least in the case of exceedances in nitrates, it was discussed in the
report to the HWB (cc to GWQB). In regards to springs, there was confusion as to whether they are
considered ground water and are reportable. There was one incidence in which LANL reported an
exceedance under 1203 but several others where it was not reported. Springs are considered ground
water as the samples are taken from the source but the reporting under 1203 would need to be clarified.
LANL and NMED agreed that clarification of reportable exceedances would be helpful. NMED will
discuss internally and provide clarification to LANL.

VII. General Information

NMED is seeking to obtain an updated map of the facility with the new wells, LANL will most likely
be able to provide one if NMED submits the request in writing and references the map number from the
current map. NMED will e-mail the request to Beers ;

NMED is also seeking a list of all wells that are being used for monitoring. Information needed on each
of the wells includes drilling logs (with visual log and lithology), date of drilling, top and bottom of
screen, the depth in which water was encountered during drilling, screening intervals if multiple, well
ID, location, aquifer attributes and canyons associated with. LANL requested this be submitted in
writing to LANL.

Conclusions:
LANL will:
1. Provide comment on the septic tank/leachfield systems that have been deemed inactive or new
systems during the public comment period
2. Will provide information on the upgrades occurring at SERF for the DP-857 permit
3. Will provide the final pump test report on CdV-16-4ip once complete
4. Will propose changes to the unpermitted discharge decision tree
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GWB will:
1. Review the requirements for the public notice for systems that are on LANL property but are
operated by outside entities and were not included in the original application.
2. Will review and provide LANL clarification on reporting requ1rements for ground water
exceedances under 20.6.2.1203 NMAC
3. Will submit a request for an updated facility map and wells to LANL

Distribution:

. . . Initialed JF
FILE-LANL-GWQB-Discharge Permit-TA-50-Meetings
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A.

Draft Meeting Agenda
LANL ENV-RCRA & NMED GWQB
Wednesday, March 30", 9:30am

Submir AYD WE

TA-50 RLWTF DP-1132 Application (25 minutes) Wit RENERS
e Pete Worland from LANL RLWTF will present GWQB with an update on RLWTF ) (it Plotecd
treatment process changes AFTEL ~457

* Update GWQB on the RLWTF Upgrades Project (ie, new treatment plant)

Septic Tank/Leachfield Systems DP-1589 Application (20 min)

e Update GWQB on changes to LANL’s list of active septic tank/leachfield systems Pwue NeTICE

e Discuss mechanism to incorporate these changes into LANL’s application (F NOTr ALIEADY Dt

* Discuss septic systems on LANL site that are owned & operated by others-L AL Wespaisign e

e Discuss path forward for the TA-33 system operating under Temporary Permission

. Lexvingd BrovLDd B pudTl VEW FERMIT

SWWS Plant DP-857 Renewal Application (15 min) oL dgvesT 1F

* Provide GWQB with an update on SERF expansion and outfall reduction

e Discuss timetable for DP-857 renewal —2 1'?1«6 ,ﬁ,f m(';;«%q',f gl 1Lo N -2

Drilling, Development, Rehabilitation and Sampling Purge Water Decision Tree {10 min) -
e Discuss LANL Activities within the Buckman Well Field and submittal of an NOI ~ Sut (/€ pAcLG &

~—>e  Provide GWQB with a status report on the CdV-16-4ip pumping test NEED ¢ QuaLtTY

» Lo spbmlinls ° YoLuUmE
Un-permitted Discharge Reporting Decision Tree (20 min) o LOCATIONS
—% Discuss potential updates to LANL’s Decision Tree — ® LONTRALTS

w] I UINERS

¢ Solicit NMED comments on draft updates discussed in December 2010
¢ Discuss update on reporting notification

—»  Potential changes requested by LANL regarding volumes and TRC limits currently in DT
e Un-closed spills still under investigation (2009-231, 2010-280)

Questions Concerning Reporting of Ground Water exceedances in Monitoring Wells (20 min)
—% Clarifying reportable exceedances as defined under 3103 and the Toxin List ™ (rgeq 0% /gffg/"
—3» Discussion on ground water exceedances in monitoring wells which may meet the

criteria but have not been not reported (please see attached spreadsheet)

Discussion Concerning General Information Needed by NMED (10 min)
e Updated facility map (revised from the one provided in October 2009)
e Comprehensive list of monitoring wells, location (including associated canyon), type
(regional, intermediate, alluvial or other) -~ fDﬂéi*’fvic’ﬁﬂ)}-xr
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New Mexico Environment Department (NMED) Reporting and Close Out Protocol for Spills Occurring at Los Alamos National Laboratory
Nov gyber 10, 2009

The responsible Party/Owner, Department of EnergyINatlonalaf Y urity Administration (DOE/NNSA) or the facility oberator, Los Alamos National

Security, LLC (LANS) determines if spill is requwed to b b F nd ;the Unpermitted Discharge Reporting Decision Tree Adopted on March 10, 2009
- X ] B | LANS and/or DOE/NNSA Submits
Spill is reported to NME_D Spill Hotline and =3 . corrective action report in writing Lead Bureau
DOE/NNSA within 24 hours w ) glns corrective action . . - N .
[20 6.2.1203 (5) NMAC] > (i.e.. 7-day/15-day spill reports, determines that
[20.6.2.1203 (A)(1) NMAC] % Inspection reports) to Lead corrective action was
&@u \ Bureau for review and request adequate
v — %;.’A___ Administrative Closure
Splll Hotline Operator obtams?‘lgfo e l}lé‘zgeonfLSplll and disseminates it to the | [20.6.2.1203 (3) and (6) NMAC]

delegated Point Of Contact (PO

G) in each“Bureau via e-mail. If needed, Splll
Hotline Operator notifies appre

ead Bureau determines
further corrective action
JﬁgrecFuired

POC'’s for each Bureau will review spill information and collaboratlv ly-n
determination which Bureau has authority and if the spill pesesfa’ttgyreat on
. violation of the regulations. POCs will coordlnate with each‘{ﬁ ther and:determme

A 4

Requires more
information to determine
appropriate Bureau

v

POC will request
additional information

5 Le‘?,-;,d Bureatu responds in
SR, iwriting to additional

u“

rrective actions required
[20.6.2.1203 {A)(7) NMAC]

W I{a.
contaé"t’;&liﬁ.[g&% w%‘h

concerns an 3;—; rrectlve
from LANS to determine
regulatory agency.

e E'Concer Si
L ety

: _}ﬂqqrrectlve action
Coghn) “Féquired
v ‘#%%@%ig a
"'Bureau

determined NOT

P request additional

to:‘;‘;‘i:ﬁslxﬁw information from
discharge » LANS. A
Closure letter sent to DOE/NNSA
1 l copied to LANS and POCs
..... within other Bureaus for record
File the 24-hour notification and No concerns
Lead Bureau’s final clpse out letter. with . : - > [20.6.2.1203 (A)(7) NMAC]
»  corrective
action taken

. « W,
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'« Los Alamos APR 26 201
NATIONAL LABDRATORY
EST. 1943 - BUBEAU
Environmental Protection Division
Water Quality & RCRA Group (ENV-RCRA)
P.O. Box 1663, Mail Stop K490 Date: April 19, 2011
Los Alamos, New Mexico 875435 Refer To: ENV-RCRA-11-0070
(505) 667-7969/FAX: (505) 665-9344 LAUR: 11-10367

Mr. William C. Olson, Bureau 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. Olson:

SUBJECT: GROUNDWATER DISCHARGE PLAN (DP-1132) QUARTERLY REPORT,
FIRST QUARTER 2011, TA-50 RADIOACTIVE LIQUID WASTE '
TREATMENT FACILITY

This letter is intended to serve as Los Alamos National Laboratory’s Groundwater Discharge
Plan (DP-1132) quarterly report for the TA-50 Radioactive Liquid Waste Treatment Facility
(RLWTF) for the first quarter (January, February, and March) of 2011. Since the first quarter
of 1999, Los Alamos National Laboratory (the Laboratory) has provided your agency with
voluntary quarterly reports containing analytical results from effluent and groundwater
monitoring.

During the first quarter of 2011, no effluent was discharged by the TA-50 RLWTF through
National Pollutant Discharge Elimination System (NPDES) Outfall 051to Mortandad Canyon;
all effluent was evaporated on-site at the recently installed effluent evaporator. Your agency

was informed of this process change in the Laboratory’s August 25, 2010, Mlnor Mod1ﬁcat1on
letter (ENV-RCRA-10-166).

Quarterly Monitoring Results, Mortandad Canyon Alluvial Groundwater Wells

Table 1.0 presents the analytical results from sampling conducted at two Mortandad Canyon
alluvial wells, MCO-6 and MCO-7, during the first quarter of 2011. No samples were collected
from alluvial wells MCO-3 and MCO-4B because the wells were dry. Samples were submitted
to General Engineering Laboratories (GEL), Charleston, SC, for analysis. All of the analytical
results were below the New Mexico Water Quality Control Commission (NMWQCC) 3103
standards for nitrate-nitrogen (NO3-N), fluoride (F), and total dissolved solids (TDS).

An Equal Opportunity Employer / Operated by Los Alamos National Security LLC for DOE/NNSA
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Mr. William C. Olson -2- April 19, 2011
ENV-RCRA-11-0070 |

Analytical results from the sampling of intermediate and regional aquifer wells in Mortandad
Canyon can be accessed online at the Risk Analysis, Communication, Evaluation and
Reduction (RACER) Web site (www.racernm.com).

TA-50 RLWTF Effluent Monitoring Results

Table 2.0 presents the analytical results from the weekly composite sampling of RLWTF
effluent discharged through NPDES Outfall 051 to Mortandad Canyon. The final weekly
composite (FWC) samples are flow-proportioned composite samples prepared from each tank
of effluent discharged to Mortandad Canyon during a 7-day period. Samples are submitted to
GEL for analysis. In addition, the TA-50 RLWTF analytical laboratory analyzes duplicate
FWC samples as part of the Laboratory’s compliance monitoring program. No FWC samples
were collected during the first quarter of 2011 because no RLWTF effluent was discharged to
Mortandad Canyon.

Table 3.0 presents the final monthly composite (FMC) sample results for NOs-N, ClO4, F, and
TDS for the first quarter of 2011. No FMC samples were collected during the first quarter of
2011 because no effluent was discharged to Mortandad Canyon.

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

_Sincerely,
T
:—f"{ i t""
Cend 42
Robert Beers

Water Quality & RCRA Group (ENV-RCRA)
BB/Im

Enclosures: a/s

Cy:  Hai Shen, LASO-EO, A316
~ Gene Turner, LASO-EO, A316

Steve Yanicak, LASO-GOV, M894
Michael Mallory, PADOPS, A102
J. Chris Cantwell, ADESHQ, K491
Randy Johnson, ENV-EAQ, E500
Mike Saladen, ENV-RCRA, K490, (E-File)
Robert C. Mason, TA55-DO, E583
Hugh McGovern, TA-55 RLW, E518
Pete Worland, TA-55-RLW, E518
ENV-RCRA File, K490
[RM-RMMSO, A150

An Equal Opportunity Employer / Operated by Los Alamas National Security LLC for DOE/NNSA




Radioactive Liquid Waste Treatment Facility
Groundwater Discharge Plan (DP-1132) Quarterly Report
1st Quarter, 2011 .

Table 1.0. Mortzinda(_i Canyon Alluvial Well Sampling, 1st Quarter, 2011.

The well was dry, no sample was collected.

MCO-4B o

/

The well was dry, no sample was collected. s

MCO-3

MCO-6 F 02/09/11 4.28 0.725 0.077] <0.05 304 0.033

MCO-7 F 02/10/11 7.17 0.685 0.053) <0.05 348 0.812

NM WOQCC 3103 Ground Water Standards NA*? 10 mg/L’® NA*? NA® 1000 mg/L | 1.6 mg/L

Notes:

' All samples filtered with the exception of TKN.

NA means that there is no NM WQCC 3103 standard for this anatyte.

*The NM WQCC 3103 Ground Water Standard is for NO;-N.

J- means that the reported value is expected to be more uncertain than usual with a potential negative bias.
J+ means that the reported value is expected to be more uncertain than usual with a potential positive bias.

J means the reported value is greater than the Method Detection Limit (MDL) but less than the Reporting Limit (RL).

ENV-RCRA-11-0070

LA-UR-11-10367

4/12/2011




Radioactive Liquid Waste Treatment Facility
Groundwater Discharge Plan (DP-1132) Quarterly Report
Ist Quarter, 2011

Table 2. 0 RLWTF Fmal Weekly CompOSIte ( FWC) Effluent Samplmg, 1st Quarter, 2011

d- at Sample1D# 12/ :

January 1/3/11 No Discharges2 ------------------------------
1/10/11 No Discharges | - R e " I
1717711 No Discharges |  —— | = ===} - | e | e | e
1/24/11 No Discharges |  ~—— |  —— | @ == | e | =] e
1/31/11 No Discharges ———e- T B B i e

February 2/7/11 No Discharges [ ==~ | = =« | s | eeee [ e | e
2/14/11 No Discharges [ - [ = = | - | e e | e
2/21/11 No Discharges [ -~ [ = = | = | e e e
2/28/11 No Discharges | - N e e R T IS I

March 3/7/11 No Discharges |  =— | === | = | e e ] e
3/14/11 No Discharges |  -—- | = 0 ] e e e
3211 No Discharges |  ~-—~ | = =—— [ s ] e | e e
3/28/11 No Discharges e T e T o B

1st Quarter 2011 Averages3 ------------------------------

NMWQCC 3103 Groundwater Standards 10 mg/L N4’ 10 mg/L" NA? L6 mg/L | 1000 mg/L

' Analysis by the TA-50 Radioactive Liquid Waste Treatment Facility's analytical laboratory.

No Discharge means that the RLWTF did not discharge any effluent during the 7-day period precedeing the composite date.

*1st quarter 2011 averages include the results from Dec 2010, if applicable.

“The NM WQCC Regulation 3103 Ground Water Standard is for nitrate (NO5-N).

*NA means that there is no NM WQCC 3103 standard for this analyte.

ENV-RCRA-11-0070 LA-UR-11-10367 4/12/2011




Radioactive Liquid Waste Treatment Facility

Ground Water Discharge Plan (DP-1132) Quarterly Report

Ist Quarter, 2010

Table 3.0. RLWTF Final Monthly Composite (FMC) Effluent Sampling, 1st

Quarter, 2011.

e

RLWT

EE

‘Monitoring-Perio; ug/L)

January 2011 -—- No Discharges ----

February 2011 ---- No Discharges ----

March 2011 ---- No Discharges ----

NMWQCC 3103 Groundwater Standards 10 mg/L NA* 1000 mg/L 1.6 mg/L

Notes:

' Analysis by the TA-50 Radioactive Liquid Waste Treatment Facility's analytical laboratory.

*IC means EPA Method 314.0, perchlorate analysis by Ion Chromatography.
*NA means that there is no NM WQCC 3103 standard for this analyte.

ENV-RCRA-11-0070

LA-UR-11-10367

4/12/2011
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ED-010 Rev. 8 Exhibit VIl . . . General Purpose Calculation Sheet
) -" Burns and Roe Enterprises, Inc.

W.0. No: 03131-001 Cale. No; "03131-001-CS-100 Sheet No: " % . Cont’d on Sht:" - L[
PreparedBy: . IC Dat:  06/302011 © Checked By: - MLW Date: H %l”"
Titfe: ' o : . - . S .

PURPOSE

Evaporation Tank — Structural Design

. The purpose of this calculation i is o perform the structural analysm and de51gn of the Reinforced Concrete
Evaporation T ank.

. REFERENCES

1.

“LANL Engmeenng Standards Manual ISD 341-2”. Chapter 55— Structural Section I, Revision 5. Dated
11/19/2008. ‘ :
“LANL Engineering Standards Manual ISD 341-2”. Chapter 5 — Structural, Section II, Revision 5 Dated

2.
06/16/2008.
3. International Building Code, 2006 Ed1t10n :
4. ASCE Standard 7-05, Minimum Design Loads for Bmldmgs and Other Structures, American Soc1ety of
Civil Engineers, 2005 Edition.
5. ACI Standard 313-05, Building Code Requ:rements for Structural Concrete and“Commentary, Amencan
Concrete Institute, 2005 Edition.
6. ACI Standard 350.3-01, Seismic. Design of Liquid- Contammg Concrete Structures and Commentary
American Concrete Institute, 2001 Edition,
7. “Geotechnical Evaluation ~ Zero Liquid Discharge Project”. Western Technologles Inc., Dated 06/23/2011.
8. “Zero Liquid Discharge (ZLD) Subproject — Requxremcn{s and Criteria Document, Document ID: 100761-
_ZLD-RCD:0003, Revision 0, November 2010.. .
9. “Principles of Geotechmcal Engineering”. Fifth Edmon, Braja M. Das, 2002
DESIGN REQUIREMENTS
1. Follow all of the design and analysis requu-ements for a Natural Phenomena Haza.rds Performance Category
_ '(PC) 1 structure in accordance with References 1,2 and 7. - .
, 2. Allapplicable load configurations and load combinations shall be used in accordance w1th References 3
UNCONFIRMED ASSUMPTIONS
.None
DESIGN PROCEDURES :
. 1. Calculate all of the design loads (i.e. wind, snow and earthquake loads) for a PC-1 Structure
2. Calculate all of the lateral forces applied to the evaporatlon tank due to earth pressures, water pressures and
surcharges
3. Evaluate the shdmg and overturning stability of the evaporatlon tank. Analyze the tank similar to a retalmng
© wall, following the requirements of Section 15.7.6.1 of Reference 4. The shortest fateral dimension of the
tank is approximately 70 feet. Using this large value as the footing width for a 4 foot high wall will not give .
* an accurate representation of the lateral force resistance and transfer that will exist. Therefore, evaluate the -
stability criteria using a smaller footing width. A width of 7 feet (approximately 10% of the actual width) is
selected for this analysis. Any.construction or expansion joints placed in the tank will be larger than 7 feet
from the edge of the tank, so this dnalysis will provide conservative stability results. Each of the Allowable
Stress Design Load Combinations listed in Reference 3 will be evaluated for two separate, worst-case loadmg
configurations.
4. Load Configuration 1 evaluates the stability of the extenor waJls of an empty tank with agrade elevauon at
six inches below the top of the tank walls. -
5.

Load Configuration 2 evaluates the stability of the interior wall that separates the two halves of the tank. One

. side of the tank is full wn'.h water (with 1 foot of freeboard), and the other 51de is empty

ﬁf&’“’*h‘% b 1@




ED-010 Rev. 8 Exhibit VI General Purpose Calculation Sheet

-" Burns and Roe Enterprises, Inc. : B
WO.No: = 03131001 Calc. No: 03131-001-CS-100 Sheet No: I:[ . *Cont’d on Sht: 5

 Prepared By: R " Date:  06/30/2011 Checked By: My Date: ﬂ%po'l.

Title: Evapmﬁon ‘Tank - Structural Design

6 Calculate the applied bearing pressure considering a third load configuration (Load Configuration 3), which

applies the maximum amount of pressure on the slab. This configuration evaluates a full tank (with 1 foot of -

freeboard), and the grade elevation is located six inches below. the top of the tank walls.
7. Each of the Load Factor and Resistance Design Load Combinations listed in Reference 3 will be evaluated
for Load Configurations 1 and 2. Use these loads to determine the maximum shear and moment apphed to

the reinforced concrete walls and slabs.
8. Design the reinforced concrete walls and slab of the evaporation tank using these shears and moments

COMPUTER TYPE:__NA , OPERATING SYSTEM:_ NA

1. COMPUTER PROGRAM:__NA _ VERSION:_NA
] APPROVED [] AUTHORIZED

ESI No.

2. COMPUTER PROGRAM:; N/A _ VERSION:_ N/A .
] APPROVED [] AUTHORIZED

ESI No.

CONCLUSIONS '
The Reinforced Concrete Evaporatlon Tank is designed to withstand all applicable loads, as determmed by

Reference 3. All walls will require a minimum thickness of 10 inches, with steel reinforcement as #4 bars
spaced at 12 inches on each face. The slab will bé a minimum of 8 inches thick, with steel reinforcement as
. #4 bars spaced at 12 inches in both directions. The slab will be thJckened to 15 inches below all penmeter

and interior walls,

_ ‘BODY OF CALCULATION - N - )

 SEE NEXT PAGE
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Prepared By: JC . . Date: - - 06/30/11 _ Checked By: MIW " Date: ﬂ %l Wl

Title: Evaporation Tank - Structural Design

DESIGN I.OADS FOR PC-1 SSC.
(Per IBC 2006 & ASCE 7-05, as further amended by LANL Engmeerznb Standards Manual ISD 341-2)

OCCUPANCY CATEGORY . . . ‘
Occupancy Category = : T . (LANL Engineering Standards Manual ISD 341-2: Ch. §, Sect. I, fiem 1.1 4)
DEAD LOADS o S : ,

Future Floor Dead Load = 10 psf (LANL Engineering Standards Manual ISD 341-2: Ch. 5, Sect. I, Irem 1.3.1)

(This allowance shall be included in addition to actual project dead loads.)

LIVE LOADS ‘ .
TruckLiveLoad (¢ )= - 50 psf - . o (IBC 2006, Section 1607.6)
{(Applied as a sur):harge load on the side of ﬂ;e tankwall) N . . ‘

" Minimum Roof Live Load ('L, )= 30 psf (LANL Engineering Standards Manual ISD 341-2: Ch. 5. Sect. II, flem 1.4.2 4)

(This load shall not be reduced. This load is not applicable for an open tank, buried in the ground,)

'WIND LOADS - . ,
Basic Wind Speed (V' )= 90 mph . (LANL Engineering Standards Manual ISD 341-2: Ch. 5. Sect. I, ltem 1.6 4) _ -
Exposure Category = . C L wam Engineering Standards Manual 1SD 341-2: Ch, 5.-Sect. I, ftem 1.6 B)
Importance Factor (I )= A ¢ 4 - A , (ASCE 7-05, Table 6-1)
SNOW LOADS .
Ground Snow Load (peg)= 16 psf (LANL Eugmeenng Standards Manual ISD 341-2: Ch. 5, Sect. I1, {tem L5 A)
Exposure Factor (C, )= 09 : (ASCE 7-05. Table 7-2)
(Terrain Category C, Fully Exposed) ' o o '
Thermal Factor (C, )= 1.2 ~ o ‘ (ASCE 7-05, Table 7-3)
Importance Factor (I )= 1.0 o ‘ : (ASCE 7-05, Table 7-4)
Snow Load (pf): - _ : -
pr=07C,C, Ispg,= 0.7(09)(1.2)(1)(16psf )= 12psf . - (ASCE 7-05. Fquation 7-1) .
Forp, <20psf — ' prz(I)pe = 16 psf . - , ' . (ASCE 7-05. Section. 7.3)
Forp,>20psf — p;>20(I)= 20 psf o o (4SCE 7-05. Section 7.3)
Snow Load (py)= . 16pst
EARTHQUAKE LOADS o ,

: Occupancy Importance Factor (I z) = 1.0 - (ASCE 7-05, Table 11.5-1)
Component Importance Factor (I p) = 10 A ‘ - ' (ASCE 7-05, Section 13.1.3) .

" Spectral R_esponse Acceleration Coeffiecients, Sg and S;: . .
Sg = o o 0.49°¢ : (IBC 2006, Figure 1613.5(1))
sy = : ' 0.16¢g : " . (IBC 2006, Figure 1613.5(2))




ED-010 Rev. 8 Exhibit VI General Purpose Calculation Sheet
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W.O.No: 03131001 CaleNo:  03131-001-CS-100 ShectNo: (2 Contdon:
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Title: Evaporation Tank - Structural Design

Site Classification: ‘

Site Class = ' C . (Western Technologies Inc. - Geotechnical Evaluation, Section 6.4)
Site Coefficients, F, and F,: . o . .
F,= 1.41. (IBC 2006, Table 1613.5.3(1) OR ASCE 7-05, Table 11.4-1)
Fv = 2.17 (IBC.2006. Table 1613.5.3(2) OR ASCE 7-05, Table {1.4-2)

. Max Considered Earthquake Spectural Response Accelerations, Sy and Sy;: .
Sus =F,Ss¢ =(141)(049g)= 0.69g ) (IBC 2006, Eq. 16-37 OR ASCE 7:0$, Eq. 11.4-1)

S =F,8; =(217)0.16g)= 035g ' ' (BC 2006, Eq. 16-38 OR ASCE 7-05, Eq. 11.4-2)

Design Earthquake Spectral Response Acceleration Parameters, Spg and Sp;:

ps = 75 Sys = - 046g : (1BC 2006, Eq. 16-39 OR ASCE 7-05, Eq. 11,4-3)
pr =28y = 023 g : (IBC 2006, Eq. 16-40 OR ASCE 7.05. Eq. 11.4-4)
Use, Sps = : 075g (LANL Engineering Standards Manual iSD 341-2: Ch. 5, Sect. [I, Item 1.7.1 4)
Use, Sp; = ‘ 064g (LANL Engincering Standards Manual ISD 341-2: Ch. 3, Sect. Il, Irem 1.7.1 4)
Seismic Design Category: . : :
BasedonSps = D {IBC 2006, Table 1613.5.6(1) OR ASCE 7-05. Table 11.6-1)
Based on §p; = D (IBC 2006, Table 1613.5.6(2) OR ASCE 7-03, Table 11.6-2)
Seismic Design Category = D (LANL Engineering Standards Manual ISD 341-2: Ch. 3, Sect. I, ftem 1.7.1 B)
SEISMIC BASE SHEAR
(Accarding to the Equivalent Lateral Force Procedure of ASCE 7-05, Sections 12.8 and 15.4) o -

Seismic Response Coefficient ( C ):

R= 2.0 (ASCE 7-03, Tuble 15.4-2 Flar-botiom ground-supported tanks - Reinforced concrete - Reinforced nonsliding base)
I= 10 ‘
S DS = ‘ 0.75 g
S 1= 0.16 g
Cs > 0.03 . . '  (ASCE 7-05, Equation 15.4-1)
IfS; >06g . '
C, 2088, /®RD= 0.8(0.16)/(2/1)= 0.064 (5,<06g —NA - (ASCE 7-05, Equation 15.4-2)
C,.= Sps = 0.75¢ = 0.375 = 003 OK - (ASCE 7-05, Equation 12.8-)

R/I 2 /1.0

Seismic Base Shear ( V" ):
V=CW = 0375W ..
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Title: Evaporation Tank - Structural Design

REINFORCED CONCRETE EVAPORATION TANK CALCULATION
The Reinforced Concrete Evaporation Tank will resist lateral loads similar to a retaining wall. The tank is
approximately 500 ft long and 70 ft wide.

Due to the large dimensions of the base slab, the retaining wall stability criteria will be evaluated using a center of
overturning that measures 7 ft from the edge of the slab. This evaluation will be completed i in order to show that the
tank will not have any problems related to overturning stabzltty

The thickened slab around the perimeter of the Remforced Concrete Evaporation T ank is conservatively neglected in the
stability calculations. .

The groundwater depth is assumed to be below the bottom of the foundation.
Wind loads are neglected.

The 3 ft water level depth shown below includes the deépth of rain water. Refer to BREI Calculation 03131- 001 -ME-100
Jor more details.

L
FINISHED GEA_D_E B
2 'Y
-]
S
<
W . =
8
Yy S Y
fosanl Log
-~ 6.0t
7101t .
CONSTANTS .
" Unit Weight of Soil (y ) = 115 pef (Western Technologies Inc. - Geotechnical Evaluation, Section 6.3)
Unit Weight of Concrete (y. )= . 150pcf - '
Unit Weight of Water (y,, )= 62.4 pcf
Adhesion Factor (¢’ ) = Opsf .. (Western Technologies Inc. - Geotechnical Evaluation, Section 6.3)
Effective Friction Angle (¢')= 30.0° ‘Z (Western Technologies Inc. - Geotechnical Evaluation, Section 6.3)
Slope of Soil/Wall Interface (8 ) = A 0.0". (Conservatively use the effective friction angle for native undisturbed soil)
* Soil/Wall Friction Angle (5 )= 0.0° , - '
. Slope of Ground Surface (a ) = 0.0° '
‘Track Surcharge (g )= ' 50 psf

‘Coefﬁcient of Friction (u )= . 045 (Western Technologies Inc. - Geotechnical Evaluation, Section 6.3)
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LATERAL EARTH PRESSURES
(41l earth pressure formulas per Chapter 12 of "Principles of Geotechnical Engineering", Das 2002.)

(Per IBC 2006, Section 1610.1 - Reiatning walls free to move and rotate al the top are periitted to be designed for activé pressure.)

ACTIVE EARTH PRESSURE
(According to Rankine's Theory of Active Pressure)
Active Earth Pressure Coefficient (K ):

, P 1-sing' 1-sin(30)
K, = tan?| 45- ¢ = = = 0333
| ‘a“-[ 2 1 +sind 1+sin(30) 03

" Total force per unit lenth of wall (at H/3):

' K, yH? (0333 llSpcf][ 42ft )2 . 1k
P, = = 333
' -2 2 1000 16 933 klf
Surcharge force per unit lenth of wall (at H/2): L
. 1k .
P, = K,q = . i —_— = X
 ruck q (0333)  (S0psf)  (1ftwidth) —-—r 0.017 kIf
- ' 1k
“Posmow= Kapr = (0333) (16psf) (1 ftwidth) ————— = 0.005kif

1000 Ip

ACTIVE EARTHQUAKE FORCE ON THE RETAINING WALL
(According to Coulomb’s Theory of Active Pressure - Utilizing the Mononobe-Okabe Equations)
Sexstc Coeflicients:

k, = Horizontal Component of Earthquake Acceleration/ g = 0375
ky, = Vertical Component of Ec 1.2 ‘ 0.000
k 0.375 :
- -1 L -1 . .
= —_— | = —_— = 20.6
B = tan [ 1-k, J tan [ 1-0 ] 4

Seismically Induced Active Earth Pressure Coefficient ( X ;. )
| cos® . (¢'-0-p)

K, = : ~ - ‘
ae . : sin (5+ d") sin (d)'—'ﬂ-ﬂ) 2
cos’(#) cos(B) cos (5+‘9+ﬂ)[ I+ \/ cos 0+6+p) cos (8-a) ]

cos® (30-0-20.56)

K =
e A i 0+30) sin (30-0-20.6) )
2 6) - 0-+0+20. ; [ (
cos” (0) cqs (20.6) - cos (0+0+20.6) [ 1 \[ s (0707206 cos  (©0-0)

K, = 0.661

Total force per unit lenth of wall (at 0.6H): : . S
P - Ko(l-k,)yH? _ (0661 )( 1000 )( 115pef [ 42f )% Ik
. ae .

' 2 ' , 2 .~ 10001b
Pa = 0.660 kif ' ' '
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Surcharge force per unit lenth of wall (at H/2): ~
Ik

'Pae ck Ka = . .. 5 i -_— = o kif
. truck e qd (0661)‘ ( 50 psf) (1ftwidth) 100015 0.033
1k '
Pae ow Kae = o i —_— = 0.011 kIf
 sni .pf (0.661) (16psf) (1ftwidth) 100015 01 :
LATERAL WATER PRESSURE

(All water pressures result from water inside the R‘einfbrcéd Concrete Evaporation Tank.)

HYDROSTATIC PRESSURE _ .
Uy, = (7, NH,)= (624pcf) (3.00ft) = 187psf

"Total force per unit lenth of wall (at H,,/3):

(u, )(H,) (187psf) (3.001) 1k’
F. = = * . = X
w > 2 10001 .. 0281_¥lf
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SEISMIC DESIGN OF LIQUID-CONTAINING CONCRETE STRUCTURES
(Accarding to ACI 350.3-01 )

Per ASCE 7-05, Section 15.7.6.1.1 - The melhod given in ACI 350.3 is peymitted to be used to determine the vertzcal and
horizontal distribution of the hydrodynamic cmd inertia forces on the walls of rectangular tanks.

DESIGN PARAMETERS - TYPE 1 RECTANGULAR TANK

- Length Paralle] to the Direction of the Earthquake Force (L ) = 70.0
Length Perpendlcular to the Direction of the Earthquake Force (B )= 250.0 ft
Average Wall Thickness (7, ) = ' 100in
Wall Height ( H,, ) = , ' ‘ 40ft
Design Depth of Stored Liquid ( H, ) = 3.0 ft
Specific Weight of Concrete (y.)= ' - 150 pef
Specific Weight of the Contained Liquid (7, ) = o 624 pcf.  (Water)
Sp'éciﬁed Compression Strength of Concrete (f’, )= . 4000 psi ‘ _
Mass Density of Concrete (p, )= | . 466  (7./g )~ units=Tos/ B
Mass Density of the Contained Liquid (p )= : o : 194 (9. /g )~ units=lb-s*/ &*
" Seismic Zone Factor (Z ) = : , 0.2 (ACI 3503, Fig. 4.1 & Table 4(@) )
' Site Profile Coefficient (S ) = ' 1S : (ACI350.3, Table 4(b)) . -
. Importance Factor (I )= ‘ 1.0 (ACI 356.3, Tuble 4(c) )
Response Modification Factor for the Impulswe Component ( Ry)= | © 40 ' '(ACI 3513, Table 4(d) )
Response Modification Factor for the Convective Component (Ry. )=~ 1.0 - ( ACI 350.3, Table 4(d))

" .Mass of One Wall Perpéndicular to the Direction of the Earthquake Force (W' )

W' = (r.) (B) (&) 12
LW, = ‘(150pci) (2500ft) (40f) (083ft)——lk—— = 125k

1000 b

Height from the Base of the Wall 1o the Center of Grav1ty of the Tank Wall (h, )
H, 401t
hy = = = -20ft
v 2 2 S ,

_Total Mass of the Stored Liquid ( w L)

Wy = (L) (B) (L) H)
. | NI
Wi = (24pd (5008) (T008) (300R) —m— = 3276k
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EQUIVALEN T MASSES OF ACCELERATING LIQUID ( ACI 3503, Section 9.2.1)
Impulsive Component:
W, _ _tah[0866(L/H, )] ( ACI 350.3, Equation 9-1)
W, o 0.866 (L/H; ) . S , o
W,  .tamh [ 086 (700f) / (3.0f)] 0.049
W, - 0866 (700ft) / (3.0ft) '
W, = 0049 W, = 0049 (3276k) = 162k
Convective Component:
g" = 0.264 (L/H; )tanh[3.16 (H, /L )] (ACL350.3, Equation 9-2)
L : . : .
W ' (70.0 ft 16 (3.0ft) |- ' ’
e _ ogen _L700f) [316 (30 ) ) 6,99 -
Wy . (3.0%) - (7008) J
W, = 0829 w, = 0829  (3276k) = 2,716k
HEIGHT TO CENTER OF GRAVITY EBP { AC1 350.3. Section 9.2.2)
Impulsive Lateral Force: '
L © (70.08) .
- = - . . = 1.333
H, (30%) B |
ForL/H; <1333: —» NOT APPLICABLE FOR THIS TANK -
Ih{; | = 05 - 0.09375 Ii, " (ACI 350.3, Equation ?—3 )
—H'— = 0.5 - 009375 (233) =  -1688 (NA)
L . .
ForL/H; >1.333:;
_I’;i_ = 0.375  (GOVERNS) (ACI350.3, Equation 9-4)
L : . .
Helght to Center of Gravity ( 4; ): ‘
hy = 0375 H, = 0.375 (30ft) = L3 ft
Conveétive Lateral Force; . i
-,h—c- = 1-- cosh | 3'1'6_(HL /E)1-1 ( ACI 350.3, Equation 9-5)
Hy . 3.16(HL/L)smh[3.16.(HL/L)] .
he  _ N cosh (316 (30f) / (700f)) - 1
H, » 3.16 (30ft) / (700ft) sivh [ 3.16 (30ft) / (70.0#))
= 0.501
H, 50

‘Height to Center of Gravity (&, ):

h, = 0501 H, = 0501 (30f) = 150t
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SPECTRAL AMPLIFICATION FACTORS
Factor of the Horizontal Motion of the Impulsive Component ( C; ):
c, = 275 _ 275 _ 1.83
S 1.5

( C; may be conservatively taken as 2.75 / S for any tank. )

Factor of the Horizontal Motion of the Convective Component ('C, ):

6.0
c, = -
T,
Coefficient (4.): oo
- 2 =/ 3.16(g)tanh[3.16(H, /L)]
1316 (30R) )
A = [ 3.16 32.1 2 - = 3,70
| / [ 7 ﬁ’sjta“h[ (7008) )
Circular Frequency of the Convective Mode of Sloshing ( @, ):

o A _ - 370 . 0.44 rad
¢ JL [ 008 - s
Natural Period of the Convective Mode of Sloshing ( ', ):
2% 2n

T, = = -2~ uas
‘o o, 0.44 rad/s . o
Factor of the Horizontal Motion of the Convective Component ( C, ):
60 6.0 o
C = = = 0.03
¢ T2 (14.25) 2

EFFECTIVE MASS COEFFICIENT FOR RECTANGULAR TANKS

L )? L
& = 0.0151 -~ 0.1908 + 1.021 < 1.0
Hy : L
700 )2 700 ft
- o _RO% 1T og008 —22t L 1021
€ 0.0151 [ 30R ] 0.1908 308 0
g = 1.0

( ACT 350.3. Section 9.4)

{ ACI 350.3, Section R9.4)
{ ACI 350.3. Eguation $-33 )

(ACI 350.3, Equation 9-13 )

{ ACI 350.3. FEquation 9-12 )
(ACI 350.3, Equation 9-14 )

( ACT 350.3, Equation 9-33 )

{ ACI 350.3. Section9.5.1)

(ACI 350.3, Equation 9-34)

4.79 < 10

8
=
g
A
o

¥

Datt?: ml !
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: DYNAMIC LATERAL FORCES ' - (ACT350.3, Section 4.1.1)
*. Lateral Inertia Force of One Accelerating Wall Perpendicular to the Direction of the Earthquake Force (P, ):
P, = (Z)(S) )y .(C;) (2) C 7" ) '(ACI350.3, Equation 4-1a )
: 4 (Ryi)
r : . ¢ 125 k '
P, = (02 (1.5 (1.0 (1.83): (1‘0) (4 0 ) . 172k,
Total Lateral Impulsive Force (P; ): B
Py = (Z)(S) (Ij - (C) (a)'(_l(t I;V' ) (ACI 350.3, Equation 4-3 )
. 162k)-
Py = (02) (1.5 (1.0) (1.83) - a 0,) (4 o ) - - 223k
- Total Lateral Convective Force (Pc ):
P, = (Z)(S) () (C.) (2) (W) (ACI 350.3, Equatian 4-4)
| (Rye)
- ' : 2716k
P, = (02) (1.5 (1.0) (0.03) 0 ( 10 ) . 242k
DYNAMIC FORCE DISTRIBUTION ABOVE BASE FOR RECTANGULAR TANKS . " (ACI350.3, Section 5.3.1

Liquid Level at Which the Wall is Being Investigated (» ):

VERTICAL FORCE DISTRIBUTION

(ACI 350.3, Figwe R3.3 ) 4
A > >
4 =
, P, ) Jooa
: P, . o F2M X
s ‘ P;/2 ly) . ) W}) :
oL ' | . - ...-..-.) | ‘ ~| ,&? P>
. . , "‘:I |
y y ' Y o N "
CONVECTIVE . " IMPULSIVE : _ AL
1 + L + ’
y = iPche + P, h' Py'hy ( 4CI 350.3, Section R5.3.1)
Vch + I/ZPI +Pw' . .
oy (242k)  (LSf))  + % (223k) (LI3R) +  (172k) (20%)
Y T T Ty (282k) + % (223k)  +  (172k)
y = 161

[ The Unit Equzvalent Hydrodynamic Pressure Due to Vertical Acceleration ( Py ) is not consldered in the calculation of y. This fbrce is
e.xtremely small relatzve toP,, P; and P,,' and will not stgngﬁcantly aﬂéct thevalue of y. ] :
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- Lateral Inertia Force per Unit Height of Ta.nk Wall Occurring at Level'y' above the Tank Base (P, ):

Py, = (2)(8) (I) ERCI)) v (&) (7e )IZ(B) (4w ' (;4C1350.3.FigureR5.3)
_ : (1.83) © (1.0) (150pcf) (250.0ft) (10.00in) . . Ik
P, = (02) (1.5 (1.0) w0 " 2 ‘ -t 1000 1

4.30k  (per unit height of wall )

™
~€
n

Apphed to the entire helght of the wall (P H )
P, = 430k (4.00ft) = 172k  ( applzed across the entire wall width )

Lateral Impulsive Force per Unit Height of Tank Wall Occurring at Level y above the Tank Base (P, ):
l/ZP{[4IJL-6hi-(61?1‘-'12h,)(.'Y/I{L) o

P,:y HLZ _ (ACI 350.3, Figure R3.3)
P = % (223k)[4(3f)-6(1.13Rf)-(6*3 /4 -12*1L.13£t)(1.61£/38)]
v : (3.0ft)2
Py, = 3.51k  (perunit height of wall )

. Applied to the entire height of the wall (P, H, )
Py = 351k. " (3.00f) = 105k ( applied across the entire wall width)

Lateral Convective Force per Unit Height of Tank Wall Occuriing at Level y above the Tank Base (P;, )
, “wP.[4H,-6h,.-(6H,-12h, )(y/H;)

pP, = : > (ACI 350.3, Figure RS.3)
. H,
P l/2(2421:)[4(3.1&) “6(15f)-(6*38 -12*1.58)(1L.61R/3f)]
¢ “(3.0%)2
P, = 4.04k (perunit ﬁeight of wall )
Applied to the entire height of the Wall (Py HL):

P, = 4.04k (3.00 ft ) = 12.1k  (applied across the entire wall width )

VERTICAL ACCELERATION ' " (4C1350.3, Section 4.1.4)

Effective Spectral Acceleration from an Inelastic Vertical Response Spectrum (ii, )

i, = ( Z) (S) () (C,) ( ACI 350.3, Equation 4-15 )
(Rm)
i, = (0. 2) (13) (1.0) (1.0) A 0.050
( Where C,, = 1.0 for Rectangular Tanks and b > % ) o | (ACI350.3, Section4.1.4)

Unit Hydrostatic Pressure at Level y above the Tank Base (g4, ):
aw = (y1) (Hy-») , o : | (ACI350.3, Section 1.2)

qw = (624peH[ 308 - 161f ) =  86.7psf. (perumthelghtofwall )

&
L
:

!
=
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LOAD CONFIGURATION 1
(The Evaporation Tank i. zs empty. The grade elevation is six inches below the top of the tank walls.)

(Per IBC 2006, Section 15.7.6.1(c) - Calculate the ave,rrurmng stability of the wall fallowing the requirements of Section 15.4.)

SLIDING STABILITY

Sznce the top of the tank is located six inches above the grade elevatton, lateral earth pressures on both side walls of the
tank will prevent sliding. -

OVERTURNING STABILITY -

P, P, a, truck g .

B g

Center of Overturning

Snow load on top of the tank will create a reszstmg moment about the center of overturmng This moment wzll be
' neglected. A a lateral snow surcharge will be consider when calculating the driving moments. -
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DEAD LOAD Mppliéd at the centroids) o ’
Concrete Stem (D gyzp )= (150pcf) (4.01t) - ( 0.83f) (1k/1000Ib) . = 0.500 kif

Concrete Footing ( D roormye ) = (150 pef) (0.67f) (7.0ft) (1k/1000 Ib) = 0.700 kIf

Soil Above Tank (D so ) = . (115pef) - (35f) (LOf) - (1k/10001b) = 0403 KIf

" EARTHQUAKE LOAD (4pplied at the centroids)

Concrete Stem ( E spapr ) = Cs D spupg = . 0375  (0.500Kf) = (.188 KIf

Concrete Footing ( E roomme ) = Cs Drgomve = =~ 0375 (0.700K) = 0263 KIf

LOAD . COMBINATIONS (ASD) - ) . . ) { IBC 2006, Section 1605.3 )

Condsider the following load combmatzons . ' .

D +F ‘ ' . ) - (IBC 2006, Equation 16-8 )

D+H+F+L+T . B T , : (IBC 2006, Equation 16-9)
D+H+F+(L,orSorR) . ' ( IBC 2006, Equation 16-10)

D+H+F+0.75L+ 1) +0.75(, or SorR) , A . (IBC 2006, Equasion 16-11)

D+ H+FE+ (Wor0.7E) ' ' IR (IBC 2006, Equation 16-12 )
D+ H+F+0.75(W + 0.7E) + 0.75L+ 0.75(, or Sor R) ‘ ¢ [BC 2006, Equation 16-13 )

0.6D+W+H - L R ( IBC 2006, Equation 16-14) .

0.6D +0.7E+H : . (IBC 2006. Equation 16-15 ]

D+F . : ‘ - : Y 2005, Equation 16-8) -

[ D as defi ned F=0]
- By inspection, this load combination does not govern. (This load combmatxon does not consider any of the driving forces
that will cause overturning for this load conﬁguratzon )

D+H+F+L+T = - ' - ' L ( IBC 2006, Equation 16-9)
- [Dasdefined H=P,,F=0,L=P, e, T= 0] “
OVERTURNING STABILITY
Calculate the driving moments that cause overtufning [EM /D))
_Z(MD'/b) = P, (HB)Y+P, e (H2) :
' .= 0333 Kf (139ft) + 00L7KIf (208%ft) .= 0.50 fi-k /ft
. Caleulate the Tesisting moments [Z@L /D) - ' ’
ZMr/b) . = Dgmmy (momentarm )+ D poormg (moment arm ) + D sop, ( moment arm )
‘= 0.500 kif (558ft) + 0.700kf (3.50ft) + 0403Kf (6.50ft)
= 786ftk/ft . : : '
Retammg walls shall be designed for a safety factor of 1.5 against overturning, . (IBC 2006, Section 1806.1)
_ X(Pp/b) . T86fk/Mt OVERTURNING CRITERIA

- PT3@my. T T osomkxm . 8L 213 )
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D+ H +F+ (L, orSoi'R) . A . { IBC 20006, Equation 16-10 )
[Dasdefined H=P _ ,F=0L, =0,S=P, g0 R=0]

By inspection, this load combination does not govern. (This load combination does not conszder the live load caused by a
truck surcharge, which will reduce the driving forces/moments calculated using Equation 16-9. - The surcharge created
by snow load on the ground is only a fraction of the truck surcharge.)

D+H+F+0.75L +71T)+ 0.75I, orSorR) C ¢ IBC 2006, Equation 16-11 }-
[Dasdefined H=P,, F=0,L =P, yusts T=0,L, =0, S=P 4 s R=0]

By inspection, this load combiration does not govern. (Equation 16-13 considers each of the forces included in this load
combination in addition to earthquake induced, _fbrces ) :

D+H+F+ @or 0.7E) . (IBC 2006, Equation 16-12) -
[ D as defined, H=P,,, F =0, W =0, E as defined |
OVERTURNING STABILITY
Calculate the driving moments that cause overturning [Z(M /D]
EZMpb) = Pu (0.6H)+0.7[E sz (Hspan!2 + H roorve )+ E roorme (H roorme/2 ) 1
= 0.660kIf (250ft) + 07 [0188klf (267ft) + 0263kif (033f) ]
- 206fk/ft - - .
Calculate the resisting moments [X(M »/b)]: .
EZ(Mp/b) = Dsmy (moment arm )+ D pooime (moment arm )+ D go ( moment arm )
: 0.500KIf (5.58fi) + 0. 700klf (3.50 ft) + 0403KIf (6.50f)
= 7.86ftk/ft -
Retaining walls shall be designed for a safety factor of 1.5 agamst overturning. (IBC 2006. Section 1806.1)
Fe X(Pr/b) =' 786 fik/ft . _ 3.81 > 15 ' OVERTURNING CRITERIA
X(Pp/b) 2.06 fik /ft - o SATISFIED
D+ H+F+0.75(W+0.7E) + 0.75L + 0.75(L, or Sor R) ' - (IBC 2006, Equation 16-13 )

[ D as defined, H=P,,, F =0, W= 0, E as defined, L =P o, truckr Lr =0, 8 =P g, snow, R=10]
OVERTURNING STABILITY
Calculate the driving moments that cause overturning [£(M p/b)]:

Z(Mo/b) = Pg (0.6H )+ 0.75(0.7 ) E spmps (H srane/2 + H poormie )+E1«'ooer (H poorma/2) 1+
075Paelmck (H/2)+075Paesnow(H/2) .
= 0660Kf (2.50ft) + 075 (0.7)[0.188Kf (2.67f) '+ - 0263Kf “(033f)]
' + 075 (0.033klfy (2.08f)  + 075 (0.011klf) (2.081ft) '
= 203 fi-k/ft
Calculate the reswtmg moments [Z(M 2/6)]:
I(Mp/b) = Dggmy (momentarm )+ D Froormve ( moment arm )+ Dsop, ( moment arm )
: 0.500kIf (5.58ft) + 07_00k1f. (3.50ft) + 0403KIf (6.50ft)
= 7.86 fi-k/ft .
R:etammg walls shall be designed for a safety factor of 1.5 against overtummg (IBC 2006, Section 1806.1)
Fe Z(Pp/b) _ 7.86 fi-k /ft - 3.88 > 15 'OVERTURNING CRITERIA
‘ Z(Pp/b) 2.03 frk /ft . O  SATISFIED

&
i)
i
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0.6D + W+'H ' - - ' _ B ( IBC 2006, Equation 16-14)
"[Dasdefined W=0,H=P, ]

By inspection, this load combination does not govern. (Equation 16-15 considers larger driving moments by combmmg
both lateral earthquake induced forces and earth pressure  forces,)

0.6D + 0.7E + H - ' ) ( IBC 2006, Equation 16-15)
[ D as defined, E as defined H=P,, ]
OVERTURNING STABILITY '
Calculate the dnvmg moments that cause overturning [Z(M D/b )IE
ZMp/h) = P, (0.6H)+0.71Esgy (Hsrau/2+ Hroorme )+ E roorwe (H roomve 2 )]
: = 0.660KkIf (2.50%ft) + 07 [0.188kif (267f) + 0263kf (033#)]
= 206ftk/f ' ‘
Calculate the resisting moments [Z(M #/b):
I(Mr) = 0 6 [ D szeas (moment arm )+ D roomme (moment arm )+ D gop, (moment arm )]
0.6 ( 0.500kIf (5.58ft) + 0700kIf (3.50ft) + 0403klf (6.50#))
) = 4.71 fik /ft.
Retalmng walls shall be des1gned for a safety factor of 1.5 agamst overturning,. { IBC 2005, Section 1806.1)
ZPp) _ _ AMBKE 0 OVERTURNING CRITERIA

(Pp/b) 2.06 fi-k /ft : SATISFIED

Equation 16-15 is the govering load combination. 'As an additional check, use this load combination to consider the
impulsive and convective dynamic forces that would be produced by a full tank (3 ft of water) in addition to the lateral
earth pressures. The dynamic force due to the inertia of the wall has already been incor[ig)rated into P ,/B; therefore,
the force E grzy is removed. This new load combination applies to the trailing half of the tank, as discussed in Section
.5.3.1 of ASCE 350.3-01.

Calculate the driving moments that cause overturning [Z(M 5/ )]:

IMp/b) = P, (0.6H)+0.7[P,/B(y)+E roomic (Hrooma/2) 1 -
' =~  0.660Kf (250f) + 07 [ 0.12Kf (L61f) + 0263Kf (033%)] -
. = 1.85 ik /it : :
Calculate the resisting moments [Z(Mg/b)}: . )
IMr/d) = 0.6 Dgspy (moment arm )+ D poorg (moment arm ) + D sop, (moment arm )] :
= 0.6 ( 0.500kif ( 558ft) + 0.700kif (3.50ft) '+ 0403kf (6.50 1))
= 4.71 frk /ft ‘
Retalmng walls shali be designed for a safety factor of 1.5 against overturning. : (IBC 2006, Section 1806.1)
I(Pr/b) 471 fk/f _ 2’55 > 15 OVERTURNING CRITERIA

=Pp/h) 185frk/ft B ‘ | " SATISFIED

- .A [E;
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LOAD CONFIGURATION 2 -
(One side of the Evaporation Tank is full [with 1 foot of freeboard]. )

(Per IBC 2006. Section'15.7.6.}(c) - Culculate the overturning stability of the wall following the requirements of Section 15.4.)

SLIDING STABILITY

This load configuration considers the.concrete wall that divides the tank into two separate sections. No lateral earth
pressures are present; therefore, sliding will not occur. The concrete wall will be designed to resist all of the applied
lateral earthquake induced forces and water pressures. '

OVERTURNING STABILITY
A footing width of 7 ft will also be.used for this load configuration.

Snow load on top of the tank will create a
resisting moment about the center of
averturning. This moment will be neglected,

The force E srgm has been considered as part
of the calculation of the force P, /B for this
Load Configuration. '

Center of Overturning

DEAD LOAD  (dpplied at the centroids) A -
Concrete Stem ( D gy ) = (1 pcf) (401ft) (083ft) (1k/10001b) = 0.004 kif
Concrete Footing ( D roomme ) = (150pef) (067f) (7.0f) (1k/10001) =  0.700 Kif

EARTHQUAKE LOAD -  (4pplied at the centroids)

Congcrete Stem ( E sygyr )= Cs D sy = 0375  (0.004klf)y = 0,002 Kf
Concrete Footing ( E roomme ) = Cs D roommve = 0.375°  (0.700klf) = (263 kif
. FLUIDLOAD  (4pplied at the centroid) .

Water Weight on Tank ( Fyger )=  (624pcf) (3.1ft) - (3.0ft) (1k/10001b) ~ = 0.577Kf
LOAD COMBINATIONS (ASD) ‘ , (IBC 2006, Section 1605.3 )
D+F ) o (IBC 2006, Equation 16-8 )
D+H+F+L+ T : : ' : ( IBC 2006, Equation 16-9 )
D+H+F+(L,orSorR) 4 : : ( IBC 2006, Eguation 16-10)
D+H+F+075+1)+075L, orSorR) S ' ' ( IBC 2006, Equation 16-11 )
D+H+F+ (Wor0.7E) - ’ . (IBC 2006, Equation 16-12)
D+ H +F+0.75(W + 0 7E) + 0.75L + 0.75(L, or Sor R) . ( IBC 2006, Equation 16-13 )
0.6D + W+ H . " (IBC 2006, Equation 16-14 )

06D+0.7E+H ' ' : : (IBC 2006, Equation 16-15)
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D+H+F+0.75W+0.7E) + 0.75L + 0.75(L, or S or R)

" (IBC 2006, Equation 16-13)

[Dasdefined H=0,F =F,, W=0, Eas defined L=0,L,=0,S=0,R= 0]

By inspection, this load combination does not govern. (This load combination considers a reduced seismic dnvmg force

as compared to Equation 16-12,)

0.6D+W+H

(IBC 2006, Equation 16-14)

[ D as defined, W=0, H=0 ]

By inspection, this load combznatzon does not govern. (Equatzon 16-15 conszders larger driving forces and moments by

considering the lateral earthquake forces. )

0.6D + 0.7E+ H

[ D as defined, E as defined, H=0 ]
OVERTURNING STABILITY
Calculate the driving moments that cause overturning [X(M/5)]:
Z(Mp/b) 0.7[ Py/B.(y ) +E roorms (Hrooma/2) ]
= 07 [ 0.12Kf (161ft) + 0263Kf (033f)].
0.20 fi-k /ft '
Calculate the resisting moments [X(M /b )]:

i

S(Mp/b) = 0.6 D sma (moment arm )+ D pporme (momentarm )] _
= 0.6 ( 0.004KIf (3.50 ft) +  0.700Kf (3.50ft))
= 148 fir-k/ft : '

' Retaining walls shall be designed for a safety factor of 1.5 agamst overturning.’
"X(Pg/b) 1.48 fi-k /ft

F= = = ) > 1.
. Z(Pp/b) . 0.20 ft-k /ft . ?52 * 5.

(IBC 2006, Equation 16-15)

(IBC 20086, Section 1806.1)

OVERTURNING CRITERIA
SATISFIED
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. LOAD CONFIGURATION 3
( The Evaporation Tank is full [with I foot of freeboard]. The grade elevation is six inches below the top of the tank walls. )

(Per IBC 2006, Section 15.7.6.1{a) ~ Calculate the bearing pressure as if the tank and the entire contents-are a rigid mass sysiem.)

v

P a/ae, snow L ” -
G rainy T

- Patae, ruck o : : %
- BEARING PRESSURE ' . '
" Allowable Bearing Pressure (g4 )=  1.50 ksf ‘ . (Western Technologies Inc. - Geotechnical Evaluation, Section 6.2)

DEAD LOAD ' (dpplied at the cenfroids) : .
(0.50 kif)

Conc'ret_e. Stem (D gpmar ) = “(A50pcf) (4.0ft) (038 ft) (1 k/ 1000 1b) =
Concrete Footing ( D roormg )= - (150pcf)  (0.67ft) (73.0ft) (1k/1000Ib) . = (7.30kif)
FLUID LOAD  (dpplied at the cen 1.2
Water Weight on Tank ( Fygpr )= (624pcf) (693%) (30f) (1k/10001) = (12.98Kkif)
EARTHQUAKE LOAD (Applied at the centroids)
Concrete Stem ( E syzyy ) = Cs D symyy = 0375  (0.50kif) = (0.19klf)
Concrete Footing (E roome ) =Cs D roomie = 0375  (730kf) = (274K
Water (Epyrer )=Cs Fygar = . 0.375 (1298kf) = (4.37Kf)
1.OAD COMBINATIONS (ASD) S { IBC 2006, Section 1605.3 )
.D+F : , (IBC 2006, Equation 16-8 )
D+H+F+L+T - ) o ' a '(IBCZ(/()@, Equation 16-9) -
D+H+F+(L, orSorR) ' L . (1BC 2006, Equation 16-10)
D+H+F+0.75C +T) + 0.75, orSor R) ' : ( IBC 2006, Equation 16-11 )
D+H+F+Wor0.7E) A : L : - (IBC 2006, Equation 16-12)
. D+H+F+075(W+07E)+075L+075(L,0rS0rR) . g (IBC 2006, Equation 16-13 )
06D+W+H . : o o ( IBC 2006, Equation 16-14)
0.6D+07E+H = - ' ‘ S " (IBC 2006, Equation 16-15) -
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D+F ‘ C ' (IBC 2006. Equation 16-8 )
[ D as defined, F = F ypgr |
BEARING PRESSURE
Calculate the total vertical load [Z(P/b )]
I(P/B) = 2Dgmy+Droorwe *Fveer = 2. (050kf) + (7.30Kf) + (12.98klf)
= 21,28kif : '
‘Calculate the total moment applied to the bottom center of the slab [Z(A£/5)]:
ZMB) = 0.00 fi-k /ft
Eccentricity (e ):
I(M/b) 0.00 fi-k /ft . L
SPB) . 21.28 KIf = 0bom < T T ek
Calculate the maximmm and minimum bearing pressures [ ¢ e & g mn J: ,
. _Xem) (H 6e ) _ 21.28 KIf (1+ 6 (o.oo'ﬁ)] _ 0mksf ok
BL | L) (1.001t) (73.001ft) (73.00 ft)
o = (P/b) (1_ 6e } _ 2128 KIf [1- 6 (0.00&)] - 029kf K
- BL | L (1.00f) (73.00f%) (73.00 ft)
D+H+F+L+T . . l h ( IBC 2006, Equation 16-9 )
[ D asdefined, H=P ;, F =F ygpy, L =P ; e, T=0] ‘ '
BEARING PRESSURE
" Caloulate the total vertical load [Z(P/D)]:
E(P/B) = 2Dszy +Droorme +Fver = 2 (0.50Kf) + (730K + (12.98kif)
= 21.28KIf : '
Calculate the total moment applied to the bottom center of the slab [Z(AM/b)]:
IMMB) = P, (HB)+Pg4pma (HIZ)
0333kf (1.394£t) + 0.017kif (2.081t)
= 0.50 fik/ft ‘
Eccentricity (e ):
S(M/b) 0.50 fi-k /ft L '
o T < —— - oK

" Calculate the maximum and minimum bearing pressures [ g o & G pin )
xem) (., Ge] _ 21.28 kif [ L6 (0.0th)] _ oooksd oK

Tnas =7 1" 72 (1.00%) (73.00R) (73.00 )
() . e _ _ 2128 Kf 6 _002®)) e o
BL | L J (1.00£) (73.00f) (73.00 ft) .
D+H+F+(L,orSorR) ‘ ' ' A ( IBC 2006, Equation 16-10)

[Dasdefined, H=P,, F=F ygpr, L, = 0,8 =P 1 gup R=0]
'By inspection, this load combination does not govern. (The surcharge from the snow load is smaller than the surcharge
ﬁom the tmck load.) -

9
L
0
it
P
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D+H+F+0.75L+T) +0. 75(L, orSorR) ' _ ( IBC 2006, Equation 16-11 )
[Dasdeﬁned, H=Pa§ F=FVERTtL =Pn,¢ruckv -T= _0, Lr = 0: S=Pa.snow»R = 0]
By inspection, this load combination does not govern. (Equation 16-13 considers each of the forqes included in this load
combination in addition to earthquake induced forces.)

D+H+F+(Wor0.7E) {(IBC 2006, Equation 16-12) .

[D as defined, H=P,,, F = Fyerr, W= -0, Easdefned]
BEARING PRESSURE
Calculate the total vertical load [E(P/)]: _ ' .
. (P/H) 2Dy + Drgorve + Foeer = 2 (050K  +  (730Kf) + (12.98klf)
= 21.28 kif : '
Calculate the total moment applied to the bottom center of the slab [Z(M/b)]:
Z(M/B) = Pu (0.6H)+0.7[E sy ( Hspmel2 + Hroomwe )+ E roorme ( Hroomwe!2) +
* Ewgrer (H /2 + Hpoommia ) 1 .
= 0660kIf (250f) + 07 [ 019Kf (267f) + 274kif (033ft) +
487Kf (2178) ] '
= 10.02 ft-k /ft
Eccentricity (e ):
IM/B) . 10.02 fi-k /ft , L _ .
e= ST = 128 WE = 0471t < ——6-— = 12717ft oK
Calculate the maximum and minimum beating pressures [ ¢ px & G min 1! ‘
o oxem | 6e 21.28 kif 6 (0478))
Tmax = BL. &1+~ L ] - (1.00ft) {(73.00ft) (H- (73.00 ft) } = 030kt oK
(/) ([, 6e]) _ 21.28 KIf (1_ 6 (0.47ﬁ)} _ omksf ok
BL L L J (1.00%) (73.00f) (73.00 ft) .

D+ H+F+0.75(W+ 0.7E) + 0.75L + 0.75(L, or S or R) . (IBC 2006, Equation 16-13 )
[ D as defined H=P ,,, F = F;ERT, W=20, Eas deﬁned L=Py pyesi L, = 0,8 =Py o, R=0]
BEARING PRESSURE '
Calculate the total vertical load [Z(P/b)]:
Z@PM) = 2Dsmy +Drpoorwe + Fyemr = 2
= 2128kif
Calculate the total moment applied to the bottom center of the slab =M /b)]:

(O.SOklf) o+ (730K + (12.98klH)

IMB) = P, (0.6H)+0.75(0.7) E sz (Hsraul2 + Hroomme ) + E roorme ( H poorma!2 ) +
EWAIER (Hw/2 +HF00HNG ) ] +0.75 Pae, truck (H/Z ) +0.75 Pae,snaw(H/2 )
= 0660Kf (250ft) + 075 O7)[ 0.19Kf (2.67f) +
2.74KIf  (033ft) + .4.87Kf (2.17 ft) ] +
- 075 (0.033kif) (2.08ft) + 0.75 (0.011klf) (2.08ft)
_ = 8.00 fi-k /ft '
Eccentricity ( e ): T
S(M/b) . 8.00 fi-k /ft _ - L
S TEEm) ssmr . - 08K < —e— = LR2ITR oK
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Calculate the maximiim and minimum bearing pressurés [ 9 max & G min 1 '

*Pn) (.. 6e) 2128 Kf -6 (0.381) '
= 1+ = 1+ = 0.30 ksf [1)¢
Iree "L L L) (L00R) (73.00%) (73.00 ft)
| 5@m) (. 6e) 2128KF 6  (0381%)
in = : 1- = - - = 0.28 ksf . OK
2 min BL LU 1 J (1.00%) (73.00 ). (73.00t) 0- |
06b+ W+H ' (1BC 2006, Byuation 16-14)

[Dasdefned W=0H=P,]
By inspection, this load combination does not gavern. (Equation 16-15 conszders larger driving forces and moments by
considering the lateral earthquake forces.) S

0.6D + Q.7E + H : . (IBC 2006, Equation 16-15 )
© [ D as defined, E as defined, H=P,, | -
BEARING PRESSURE '
Calculate the total vertical load [Z(P/b)]: - ' -
CEPA) = 06(2Dspmy+Droomic) = 06 (2 (050K + (7.30kH)
= 498klf ' ’ ‘
Calculate the total moment applied to the bottom center of ‘the slab [E(M /b)Y
IMMB) = Pg (0.6H )+0.7[E sy (HSTEM/2+HF007WG )+ E roorme (Hmomre/2 )]
= 0660kIf (250ft) + 07 [ 0.I9KE (2.67f) + 274Kf (033f))
2.64 f-k /ft o '
Eccentricity (e ): ‘
S(M/b) 2.64 fi-k /ft _ o L ,
TRy 4.98 KIf = 0BA D o
Calculate the maximum and minimum bearing pressures [ ¢ yax & ¢ min 1 .
o = 2(P/b) (1-+, 6eJ _ o 4%8uF [1+ 6 (053 ft)] . ootk oK
_ BL | (1.00£t) (73.004) - (73.00 ft) |
Gmin = =) r1- be ) o __ 458 1df [1- 6__(0538) ) _ 007ksf oK
“BL | L ) (100 &) (73.00ft) | (73.00ft) - J

oy
3

&
i
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LOAD CONFIGURATION 1 - CONCRETE DESIGN LOADS

LOAD COMBINATIONS (LRFD) o ( 1BC 2006, Section 1605.2)
Condsider the following load combinations: '
14D+ F) ( IBC 2006, Equation 16-1)
12D+F+T)+ 1.6@L+H) + 0.5, orS OrR) { 1BC 2006, Equation 16-2 )
12D+ 1.6(L, orSorR) + (f;Lor 0.8W) — (f; =0.5) { IBC 2006, Equation 16-3 )
" 12D+ 1.6W +f;L+0.5(L, orSorR) — (f; =0.5) ( IBC 2006. Equation 164 )
12D+ 1.0E+f,L+f,S ' — (f; =05andf, =02) (1BC 2006. Equation 16-3 )
0.9D + 1.6W + 1.6H S ( IBC 2006, Equation 16-6 )
0.9D + 1.0E + 1.6H ' : ( IBC 2006, Equation 16-7 )
1.4([D +F) ' ' ( 1BC 2006, Equation 16-1)

[Dasdefined, F=0]
By inspection, this load combination does not govern. (This load combination does not consider any of the forces that
will cause shear or moment in the concrete.)

12D +F+ T+ 1L6@+H +0.5L, orSorR) : (IBC 2006, Equation 16-2)

[D asdefined, F=0,T=0,H=P,,L=P, pyt» L, =0,S=P 1 gy, R=0] :

Ve. = 16P, +1'_6Pa,wck+0~5Pa.snaw .
= 1.6 (0333ki) + 1.6 (0.017klH + 0.5 (0.005ki)
= 0.562 kif

M, = 16P,(HB)+16P,, 12 S :
= 16 (0333Kf) (139ft) + 1.6 (0.017Kf) (208ft) + 05 (0.005kf) (208%)
= 0.80 ft-k /ft ' .

1.2D + L6(L, orS'orR) + (1L or 0.8W) . = (f; =05) ' { IBC 2006, Equation 16-3 )

[Dasdefined, L, =0, =P, yupys R=0, L=P 1y, W=0]

- By inspection, this load combination does not govern. (This load combination does not consider lateral earth pressures
or earthquake induced forces, which are the primary forces that will cause shear or moment in the concrete.)

1.2D + 1.6W + f, L + 0.5(L, orS orR) — (f; =035) { IBC 2006, Equation 16-¢)

[Dasdefined W=0,L=P, 2. L, =0,S =P, 3ppe, R=0]

By inspection, this load combination does not govern. (This load combination does not consider lateral earth pressures
_or earthquake induced forces, which are the primary forces that will cause shear or moment in the concrete.)

4
i

F:

&
e
o
i
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12D+ LOE+fiL+f,8 o S(fi = 05andf2 =02) . (IC2006 Byuaton 165)
[ D as defined, E as defined, L =P oq yucks S = P g0, snow ] '
Vi = 10(Esmy+Eroomme )+ 0.5 P e truck +0.2 P g, spow '
' = 1.0 [0188Kf + 0263Kf) + 05 [0033Kf) + " 02 (0.011Kf)
= 0469 kif : .
M, - = 10[Esmy (Hspu/2+ Hroome )+ E roormic (Hroomme!2) 1+ 0.5 P g yrucse (HI2)+
‘ 0.2 P g, cuow ( H/2)

10 [ 0.188Kf (2.67f) + 0263Kf (033f)] + 05 0033k (2088) +
02 (0.011Kf) (2.08f) _ ,
0.63 frk /it

I

09D+ 1.6W+1L6H ' _ - ‘ ' (1BC 2006, Equation 166)
[DasdeﬁnedW 0H=P,] ' ' :

By inspection, this load combination does not govern. (Equation 16-7 canszders bath lateral earthquake induced forces
and earth pressure forces, which are the primary forces that will cause shear or moment in the concrete.)

0.9D + 1.0E + 1.6H : ' . : . : (IBC 2006, Equation 16-7 )
- [ D as defined, E as defined, H= P, ] :
Vi = 16P, +10(Esmu*E roome )= .
= 1.6 (0.660klf) + 1.0 [ 0.188klf +  0.263kIf)
.= 1.505kif ) { max shear ) ' \
M, = 16Pae(OGH)"'IO[ESTEM(HSTEM/Z""HFoonNG)"'EmonNG(HFoomG/Z)]
=" 1.6 (0.660Klf) (2.50%) + 1.0 [0188k1f (2.67ft) + 0263Kf (033f)] -
= 323 ftk/it ( max moment) : .

Egquation 16-7 is the govering load combination. As an additional check, use this load combination to consider the
impulsive and convective dynamic forces that would be produced by a full tank (3 ft of water) in addition to the lateral
earth pressures. The dynamic force due to the inertia of the wall has alveady been incorporated into P /B3 therefove,

the force E srpy is removed. This new load combination applies to the trailing half of the tank, as discussed in Section
5.3.1 of ASCE 350.3-01. '

V, = 16P, +10(P,/B+Eromc)

= 16 (0.660K) + 1.0 [ 0.12Kf + 0263KIf] = 1438Kf
M, = 1O[P,/B (y)*Eroomc (Hroomc/2)1+ 1.6 Py (0.6H )
1.0 [ 0.12Kf (161ft) + 0263Kf (033ft)] + -1.6 (0.660klf) (2.50f)

2.92 fi-k/ft

MAXIMUM DESIGN SHEAR ( ¥, pax )2
Virae = 1505KIf

MAXIMUM DESIGN MOMENT ( M, .. ):
Myme = 323ftK/t

gl
=
s
Hijl
Eﬁx
i
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LOAD CONFIGURATION 2= CONCRETl"L‘ DESIGN LOADS

LOAD COMBINATIONS (LRFD) ' ' : { IBC 2006, Section 1605.2 )
-Condsider the following load combinations: ' ’ ST '
14D+ F) ) ' ' o ( IBC 2006, Equation 16-1)
L2D+F+T)+ L6L + H}+0. 5(L, orS orR) { IBC 2006, Equation 16-2)
12D+ 1.6(L, orSorR) + (f;Lor0.8W) . — (f; =05 - _ ( IBC 2006, Equation 16-3)
12D + L6W +f,L + 0.5(L, orSor R) = (f; =0.3) ( IBC 2006. Equation I6-4 )
1.2D + 1.OE +f,L +f,8 ' “ (f; =05andf; =0.2)  (IBC 2006. Bguation 16-5.)
0.9D + 1.6W + 1.6H . : o " (IBC 2006, Equation 16-6 )
0.9D + 1.0E + 1.6H : . - ( IBC 2006, Equation 16-7 )
14D+ F) E ' { IBC 2006, Equation 16-1)
[Dasdefined, F=F, ] ‘ ' o ’
¥V, = 14 F,
= 14 (0281KH)
" 0.393 KIf ( max shear)
M, = F, (H By
' = 14 '(0:281Kkif) (100&)
0.39 ft-k /ft © (max moment)
120+F+17)+1.6(L+H)+ O.S(L, orSorR) - ( 1BC 2006. Equation 16-2)

[Dasdefined, F=F,, T=0,H=0,L=0L,=0,S=0,R=0]
- By inspection, this load combination does not govern. (Theforces T, L and H are not applied. The force S is.
conservatively neglected. Regiucin'g the factor on the force F from 1.4.to 1.2 will produce smaller shears and moments
- than those calculated using Equation 16-1,) -

1.2D + 1.6(L, or SorR) + (f; L or 0.8W) | — (f; =0.5) ' ' ( IBC 2006, Equation [6-3)
[DasdeﬁnedL =0,S=0,R=0, L=0W=0]

By inspection, this load combination does not govern. (ﬂus load combination does not conszder lateral ﬂuzd pressures or
earthquake induced forces, which are the primary forces that will cause shear and moment in the concrete for this load

conﬁguratzon )

12D+ L6W+f;L + 0.5(L, or S oF R) = (f; =0.5) o (IBC 2006, Equation 164) -
[ Dasdefined W=0,L=0,L,=0,S=0,R=0] ' ' ‘ ‘ :
By inspection, this load combination does not govern. (This load combination does not consider lateral fluid pressurés or
earthquake induced forces, whzch are the przmary Jorces that will cause shear and moment in the concrete fbr this Ioad
conﬁguratzon ) : : :
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CA2D+10E+f,L+f,8 - . " = (f;=05andf,=02) (IBC 2006. Equation 16-5 )

[ D as defined, E = P /b and E roorme, L =0, S = 0] o
Va = 10(P,/B +Erorme)

= 1.0 [ 0.12Kf + .0.263Kif)

= 0.383Kf :
M, = "10[P,/B (y)+Eroomc (Hroorms/2)1 -

1.0 [ o12Kdf (161ft) + 0263kf (0.33ft)]
0.28 fi-k/ft

0.9D + L6W + 1.6H : (IBC 2006, Equatiori 16-6)

[ D as defined, W=0H=0]

By inspection, this load combination does not gavern. (This load combination does not consider. lateral fluid pressures or
earthquake induced forces, which are the primary forces that will cause shear and moment in the concrete for this load
configuration.)

0.9D + 1.0E + 1.6H ‘ ( IBC 2006, Equation 16-7)

[ D as defined, E =P ,/B and E rporme, H=0 ] ‘ , 4
By inspection, this load combination does not govern. (This load combination will produce the same results as Equation
16-5.) ' '

MAXIMUM DESIGN SHEAR( V', pr )
Vimar = 0393kIf

MAXIMUM DESIGN MOMENT (M, o )
My e = 0.39 ft-k /it
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REINFORCED CONCRETE DESIGN - WALL

DESIGN PARAMETERS

Specified Compression Strength of Concrete (f, ) = 4 ksi
Specified Yield Strength of Reinforcement (f, ) = 60 Lsi
Width of the Compression Face (b ) = . 12.00in ,
Total Thickness of Concrete Section (& )= «10.00 in rA CI318-05 - Section 7.7.1(b)
. : _ A Nn e : requires a mininuon concrete
Concrete Cover Th1ckgess (d.)=. 200in - cover of 1.5 in for No, § bars
Reinforcement Bar Diatneter (d, )= 0.25in  (#4 bars) and smaller.
Effective Depth of Concrete Section (d ) = 788in (d=h-d,-d,/2)
Design Moment (M, )= _ . 323tk (Load Configuration 1)
Design Shear. (¥, )= o 1.51 k . .(Load Configuration 1)
FLEXURAL REINFORCEMENT 4 ,
Force Equalibrium: Moment Equilibrium:
: 4 s f y a
B ee—— .M, < A - -
¢ "T085f', b : : w S 04y d- =)

Requii'ed Amount of Flexural Reinforcement ( Direct Solution Method ):

( Substitute the force equalibrium equation into the moment equilibrium equation and provide a simultaneous algebraic solution )

A, [ M, J
08517, ] 1 . $bd?
£ I e YT T
M, . 323fk . ‘ 2in 10000 :
7 T o emia N 2 - 58 psi
$bd 0.9 (12.00in) (7.88in) 2 1f1 IT
: : Coo12
.85 (4000 psi 58 psi
p = 2B (00ps) 1, [y (2 ( ps’?] = 0.0010
- (60000 psi ) 0.85 (4000 psi)
Agrga =pbd= 00010 (12.00in) (7.88in) = 009 in> (Apply At Each Face)
Minimum Vertical Reinforcement ( 4 g, pin ): - (ACT 318-05 - Section 14.3.2)
Ay min = 0.00156k= 00015 (12.00in) (10.00in) = 0.18in® /2= 0.09 in®> (EachFace)

55

A providea = 0.20 in®>  (Each Face) OK

Mjmmum Horizontal Reinforcement (4 g, pin ): (ACI 318-05 - Section 14.3.3)

Ay min =0.0025bh = 0.0025  (12.00in) (10.00in) = 030in® /2= 0.15in’ (EachFace)

4, provided = 0.20 in®  (Each Facg) 0K

Verify ¢ Factor ( Tension Controlled — ¢=0.9 — c¢/d, < 0.375 ) (ACI 318-05 - Section R9.3.2.2),
’ A y . 2 . . . o .
. = ,J"y _ 02 (60000psi)  _  ga9n
0851, b 0.85 (4000 psi) (12.00in) S
e o 2 o2 L S 2 S Y Y S '
085 0.85 o

o
or?
o
o
|ﬁ‘5

F
gt
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Check Shear Stress in Stem: .

V., = 2 /f'c bd. ‘ (ACI 318-05 - Section 11.3.1.1)
eV, = 075 (2)/4000psi (12.00in) (7.88 in) -—-I—(-)-&)%— = 8I97KIf

oV, = 897k > V. = 151k : | oK

.SHEAR FRICTION REINFORCEMENT (A4 ,r) )
Assuming only the compression side reinforcement will be considered shear friction reinforcement:

A vf; provided = 0.20 inz . . .
H= : 1.0A ( concrete placed on hardened concrete, surface intentionally roughened )  (ACL 318-05 - Section 11.7.4.3)
A= - 1.0 ( normial weight concrete ) ' ' :
- ¥ 1.51k - '
A froga = - = ' , = 003in® . < 4 oK
e oS, u 075 (60ksi) (1.0) (1.0) " whprovided .

DEVELOPMENT LENGTH OF DEFORMED BARS IN TENSION (!, )

Modification Factors: _ . .
¥, = Reinforcement Location Factor = g 1.0 ( < 12 inches concrete below ) ( ACI 318-05 - Section 12.2.4(a) )
¥ . = Reinforcemerit Coating Fadtor = 1.0 ( uncoated reinforcement ) - (ACI318-05 - Section 12.2.4(b) )
¥ = Reinforcement Size Factor = ' 0.8 ( No. 6 bars and smaller ) ( ACT 318-05 - Section 12.2.4(c) )
A= Unit Weight of Concrete Factor= . - 1.0 ( normal weighi concrete ) { ACI 31805 - Section 12.2.4(d) )
¢p = (h-d)or(Y%s)= 2.12in  (smaller value controls) : ‘ '
K, = Transverse Reinforcement Index = 0.0°  (conservative) ( ACI318-05 - Section 12.2.3 )
Deformed Bars ( General Equation ): ) ' , (4CI 318-05 - Section 12.2.3)
3 y) '
I, = " SyVWeWe Vs d, > 12in

40 Jf'e (ep+Ky)id,

3, (60000psi)  (1.0) (L0) (0.8) (1)
40 J 4000 psi [ 2120 + 00] / (0.50in)

(0.50in) = 6.71 in
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REINFORCED CONCRETE DESIGN - F OOTING

DESIGN PARAMETERS

Specified Compression Strength of Concrete (/. ) =
- Specified Yield Strength of Reinforcement (f,, ) =

Width of the Compression Face (b ) =
Total Thickness of Concrete Section (h)=
Concrete Cover Thickness (d. )= '
Reinforcement Bar Diameter (d, ) =
Effective Depth of Concrete Section (d ) =
Design Moment (M, ) =

Design Shear (7, ) =

FLEXURAL RE]NFORCEMENT
Force Equalibrium:
As fy

4 T 085/, b

200in -

4 ksi

60 ksi

12.00 in

8.00 in

Bars locaied 2.00" from the TOC.

ACT 318-05 - Section 7.7.1(B)
requires a minimum concrete

025in (#4bars)

588in (d=h-d,-dy/2)
3.23 fi-k  (Load Configuration 1)
0.00k

Moment Equilibrium;:

M, = ®4.f, [d

cover of 1.5 in for No. 5 bars
and smaller.

2]

Required Amount of Flexural Réinforcement ( Direct Solution Method ):

( Substitute the force equaltbnum equation into the moment equilibrium equation and provide a simultaneous algebraic squtton )

~ e
0.85f", e bbd’

5 [T o8sf.
M ¥ 3.2§ fi-k ' 12in e _ 100006 _ 104 psi
bd? 0.9 (12.00in) (5.88in) 2 11t 1k ‘

' . 1.2°
40 i 1 i
p _ 085 (4 OOPs1) .. 1_[ 2 O4psx.)] _ 0.0018
( 60000 psi ) 0.85 (4000 psi)

Agrqu =pbd=- 00018 (1200in) (5.88in) = 0.12in® (Applyln Both Directions)

(ACI 318-05 - Section 10.5.4)

(8.00 m) = 017in® /2= 0.09 in> (Both Ways)
Vo) As. provided = 0.20 in2 (Both Ways ) oK

Minimum Reinforcement (4, ):
Aqmn = 00018bh=__ 00018

(12.00 in)

Verify ¢ Factor ( Tension Controlled — ¢ =09 — o/d ( <0.375): (ACI 318-05 - Section R9.3.2.2)

A .2 .
. = sfy  _ _020 in (60000psi) — _  gag;
0.851'. b 0.85 (4000 psi) (12.00in)
.2 ; .
e = —2_ - .9PIW 355 oLl o 035m0 4050 gx

0.85 0.85 d, 5.88in
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DEVEL'OIfMENT LENGTH OF STANDARD HOOKS IN TENSION (/, )
Modification Factors:

¥, = Reinforcement Coating Factor = 1.0 *  (uncoated reinforcement)
A = Unit Weight of Concrete Factor = 1.0 ( normal weight concrete)
Deformed Bars:
o ) 2
I = 0.02 M— dy > 6 in
J e
‘(60000 psi)  (1.0) (1.0)
la= 002 —% ps) (10 00 (ns5:) =  949in
J 4000 psi ~ .

(ACI 318-05 = Section 12.2.4(b))
( ACI 318-05 - Section 12.2.4(d) )

{ ACI 318-05 - Section 12.5.2 )
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APPENDIX _ A TO CALCULATION (for Calculation References)

TOTAL NUMBER OF SHEETS CONTAINED IN THIS APPENDIX (including this sheet): _ J

Mo Rerewees #r 7#Is 7mE" -




ED-010 Rev. 8 Exhibit VI . Calculation Cover Sheet Form

== -Burns and Roe Enterprises, Inc. ' - ) S

,1 Cont’d

W.0.No: ___03131.001 __ Cale. _03131-001-CS-200 Sheet
..Client: _ LANI/ECC : : Project _ZERO LIQOUID DISCHARGE SUBPROJECT.

Title: ___PUMP HOUSE ENCLOSURE - PAD DESIGN ~

REVISIONRECORD ~ 00761711-000050

L ‘ . .. . Pfeparer Checker’ Approver
Revision | Status Description of Revision. . | | y/sion/date |  print/sign/date | _print/sign/date |
I . - . Lar W B C
A PRELIMINARY ORIGINAL ISSUE - W ~ONG = QOK. By qRGO
_ : . 60% DESIGN kil
. PE Seal (if required)

¥




ED-010 Rev. 8 Exhibit VI Calculation Cover Sheet Form

== Burns and Roe Enterprises, Inc.

W.0. No: __03131-001 Cale. _03131-001-CS-200 __ Sheet 2 Cont’d 3
Client: __LANL/ECC - Project __ZERO LIQUID DISCHARGE SUBPROJECT
Title: PUMP HOUSE ENCLOSURE -PAD DESIGN :
TABLE OF CONTENTS
) LEAD SHEETS SHEET NO.
3
PUR PO . ..t itiiiieicitearntrererrarirenecn nrerrameanaesaarntananratesissanarssonansass
' 3
REFERENCES.......otuieiveitmniacertnrnresisnrasnceassencnsanoassreessassessasasensaoes
A . -~ 3
DESIGN REQUIREMENTS........ccoiireniacerearensecnnnsns eeeereterneaeananann
' ’ 4
UNCONFIRMED ASSUMPTIONS. ... vuuicceiesaracastreetnmreseacnseasnaresssonsrss
. ' . 4
DESIGN PROCEDURES....c.ocituietrieireanaaeresenrarecnssnsmresvassaseseosaacnsasasns
. . 4
-CONCLUSIONS.......ccitmeitmmentnrrinnerretraniesiesisieeamnsssnnessanansssssasaons
- . BODY OF CALCULATION 5-28
. APPENDICES (include computer analysis Input and Output sheets) -
RUGZ



ED-010 Rev. 8 Exhibit VII General Purpose Calculation Sheet

-" 'BURNS AND ROE ENTERPRISES, LLC

W.O. No: 03131001 Cale. No: 03131-001-CS—200 . Sheet No: . 3 * Cont'd on:
Prepared By: M. WONG Date:  06/20/11 Checked By:' : _ Date:

Title:  PUMP HOUSE ENCLOSURE — PAD DESIGN

PURPOSE
The purpose of this calculation is to analyze and design the exterior transfer pump house foundation and related
system equ1pment anchorage in TA-52.

REFERENCES
1. - IBC2006 International Bulldmg Code.
2.0 ASCE 7-05, Minimum Design Loads for Buildings and Other Structures, American Society of Civil
. Engmeers, 2005..
3.-  ACI 318-05, Building Code Reqmrements for Structural Concrete and Commentary Amencan Concrete .
© -, Institute, 2005. .
.4 LANL Engineering Standards Manual, ESM ISD 341-2 Chapter 5 — Structural, Revision 5, November 19,
2008.
5.  ASCE 32-01, Design and Construction of Frost-Protected Shallow Foundatlons American Society of Civil
Engineers, 2001.
6.  ESR-1917, “HILTI Kwik Bolt TZ Carbon and Stainless Steel Anchors in Cracked and Uncracked Concrete”,
' International Code Council — Evaluation Service Report, Reissued May 01, 2011.
7.  Zero Liquid Discharge (ZLD) Sub-Project — Requirements and Criteria Document, Document ID: 100761-
"ZLD-RCD-0003, Revision 0, November 2010.

DESIGN REQUIREMENTS
1. The Natural Phenomena Hazard (NPH) reqmrements for Performance Category-l TA-52 structure and
component per Reference 7 are as follows: :

* Wind Load: . .
Exposure Category ' = ‘ (ESM Section 11-1.6 SECTION 1609)
Wind Speed (3-sec gust) =90 mph (ESM Section II-1.6 SECTION 1609)
Importance Factor, I, =1.0 (ASCE 7-05 Table 6-1, Occupancy Category II)

e Seismic Load:

Seismic Design Category =D (ESM Section II-1.7 SECTION 1613)
Importance Factor, Ig =1.0 (ASCE 7-05 Table 11.5-1, Occupancy Category II)
Sps =0.75g (ESM Section II-1.7 SECTION 1613) .
Spi1 =0.64g . (BSM Seeﬁon II-1.7 SECTION 1613)
¢ Snow Load:.
Ground Snow Load - =16 psf (ESM Section II-1.5 SECTION 1608)
Snow Exposure Factor, Ce = 0.9 (ASCE 7-05 Table 7-2, Exposure C, Fully Exposed)
Snow Expostre Factor, Ct =1.0 (ASCE 7-05 Table 7-3, All structures)
Importance Factor, Ig =1.0 (ASCE 7-05 Table 7-4, Occupancy Category II)
e Materials: 4
Concrete Compressive Strength ¢ = 4000 psi
Post-Installed Anchors HILTI Kwik Bolt TZ (304 Sta.mless Steel)

2. All applicable load cases and load combinations shall be used in accordance to IBC 2006 Chapter 16.

&
=
m

N
il
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Titlee  LANL— ZERO LIQUID DISCHARGE SUBPROJECT - PUMP HOUSE ENCLOSURE .

UNCONFIRMED ASSUMPTIONS
- Pump House Foundation and Anchorage Design Parameters:
- Pump house enclosure dimensions

- Length: 10’-0”

- Width: 10’-0”

- Height: - 10%-0”
- Pump house enclosure weights o

- For Foundation Design 3000 Ib

- For AuchorBoltDesign . 1000 1b
- - Pump house foundation dimensions

- Length: ‘ 12°-0”
- Width: - 12°-0”
- Thickness “1°-6”

¢  Anchor Bolt Design
- Minimum number of anchors 4
- Anchor size : W’ :
- Anchorspacing Size of Enclosure

PROCEDURES A '
1. Calculate the design snow load, wind pressure, and seismic forces in accordance with Reference 2.
+ 2. Determine all applicable loadings and load combinations per Chapter 16 of Reference 1.
3. Design foundation to support the extenor pump house enclosure and pump system equipment in accordance with
"~ Reference 3 and 5. :
4. Determine the anchor bolt forces. :
5. Design anchor bolt in accordance with Reference 6.

COMPUTER TYPE: N/A OPERATING SYSTEM: _N/A
1. COMPUTER PROGRAM: N/A - VERSION: N/A
[C] APPROVED - [1 AUTHORIZED

ESINUMBER: N/A

CONCLUSIONS

The éxterior pump house foundation and related anchorage design are determined to be sufficient in supporting the
active transfer pump system from the TA-50 treatment facility to the TA-32 area. -
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Title: _PUMP HOUSE ENCLOSURE - PAD DESIGN

SNOW LOAD ON PUMP HOUSE ENCLOSURE
ASCE 7-05 Minimum Design Loads for Buildings and Other Structures

Exposure Factor .Ce=09  (ASCE 7-05, Table 7-2, Exposure C, Fully Exposed)

Thermal Factor Ct:=12  (ASCE 7-05, Table 7-3, Unheated Structures - Conservative)

Ground Snow Load Pg:= 16-psf (ESM Section II-1.5, Section 1608)

Important Factor Is:=10  (ASCE 7-0;, Table 7-4, Occupancy Category /i)

Maximum Balanced Snow Load Prinay = Is-20-pst

Minimum Balanced Snow Load Pimin = ;S'p &

- Balanced Snow Load pf == max(0.7~Ce-Ct'~Is-pg,if(pg < 20-psf ,Pﬁniﬁ,aniax))

pf = 16.00 psf
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TA-52 TOPOGRAPHIC FACTOR (TOWARD SOUTH)
ASCE 7-05 Minimum Design Loads for Buildings and Othe(‘StrqctUres

Site Condition

D-Ridge - i
D-Axisymmetrical Hill

V(;)

‘N 1768450.0"
EL7165:0' Z '

™"

. : ' N1768575.0 ] rJ.E:jT ’ u—-n\r—b_N 1763;50 o
Voo |- ‘ o LR N dl S | EL7170.0'

A
=l Lh ——

il

!

N 1768950.0'
EL7080.0' -

Height of Hill or Escarpment . H= (7170 - 7080)-ft H=900ft
Distance Upwind of Crest o L, = (1768575 — 1768350)-ft ' Ly = 225.0ft
‘Distance from Crest to Building Site x = 150+t
Height of Structure above Local Ground Level z=10-ft

— a=0400
Ly . -
bi=—  b=0667
o Ly
=z c=0044 .
K; = 0.340 . (ASCE 7-05 Figure 6-4)
K, = 0.837 . - (ASCE7-05 Figure 6-4)

Ky = 0902 (ASCE 7-05 Figure 6-4)

K= (1+ KiKpKs)  (ASCE 7-05£q 6-3)

K, = 1579
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DESIGN WIND LOADS ON PUMP HOUSE. ENCLOSURE .
. ASCE 7-05 Minimum Design Loads for Buildings and Other Structures.
" Design Parameter: , ‘
Basic Wind Speed V=90 (ESM Section 11-1.6 SECTION 1609.3 )
Exposure Category L E:="C" (ESM Section lI-1.6 SECTION 1609.4)
chlipahcyCategory . Occu := 2 . (ESM Section 1/-1.6 SECTION 1604.5)
Important Factor : I=100 (ASCE 7-05, Table 6-1)
" Pump House Dimensions:
_ Height . o © h=10ft
Width . -~ B:=10ft
Length _ .. L:=101t
" Heighit Component Above Grade z:=h
a=95 (ASCE 7-05, Table 6-2) - el lasce7.05 Table6:2)
zg=900 .. (ASCE 7-05, Table 6-2) 50
c=020  (ASCE7-05, Table 6-2) ' Zin = 15 (ASCE 7-05, Table 6-2)
1=500  (ASCE7-05, Table 6-2) 8Qi=34 - (ASCE7:05, Section 6.5.8.1)
) : ' gy:=34  (ASCE 7-05, Section 6.5.8.1)
' “bar * : & »Zmin
Zyar = 15.00
1.
33 6. _ B : .
L= (_... I,=023 S (ASCE 7-05, Eq 6-5)
Zpar C S . .
. R E . . N
Zbar . : : . , :
L,= l(—sa-) _ L,=427.06 . (ASCE 7-05, Eq 6-7)
Q= - Q=09 - . (ASCE 7-05, £q 6-6)
. ' 13\0.63 _ . .
1406 BER) T
Lofi | -
. - . 1+ 17goly | ‘
Gust-Effect Factor : G:= 0.925- —gQ—IZQ- (ASCE 7-05, Section 6.5.8) -
T o 1+1.7-g/L o :
- G=090 ‘ ‘
Wind Directionality Factor - . Ky:=085  (ASCE 7-05, Table 6-4, Solid Signs)

B ‘To_pog'raphic Factor : K, = 1.579 ‘, (Refer to Sheet 6 of Calculation)
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Velocity Pressure Exposure Coefficient

Velocity Pressure

4y := 0.00256-K, KKy V>-Ipst

2
’ Z « ' Z
= 201 — if 15<—<z
Kz (zg'ﬁ) f ¢
2
o
201{ L) i Z s
Zg ft
"Exceeded Height Limit" otherwise
K,=0.85

(ASCE 7-05, Equation 6-15)

qz = 23.63 psf

Least Horizontal Dimensions of Component .

D := min(B,L)
D =10.00ft

(ASCE 7-05, Figuré 6-21, Square-Wind Normal to Face)

Cf.= 13 if £ <1
, D
%" ! h
13+(14-13)—— if 1— <7
T7-1 D :
h
' h
14 +(20-14)—— if 7<— <25
o 25-17 D
2.0 otherwise

Cp= 130

Design Wind Loads on HVAC Unit

‘CONSERVATIVELY, USE

F:= quG'Cf :
F = 27.72 psf




ED-010-R8 Exhibit VIl - General Purpose Calculation Sheat

== BURNS AND ROE ENTERPRISES, INC. ‘ :
9 - 10 '
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ASCE 7-05 Seismic Design Requirements for Pump House Enclosure

Design Spectral Accéleration Sps = 0.75

Reliability Factor p =130

Component Amplification Factdr a,:=1.0 (AscE 7-05, Tabie 13.6-1)
Component Respbnse Modiﬁcatidn' Factor R,:=15 (ASCE 7-05, Section 13.4.2)
CompOnent Ihpoﬂance Factor . o =10 o (ASCE 7-05, Section 13.1.3) ’
Height of Attachment of Component zi= O-ft‘ |
Height of Component " h=100f

Fpmax = (1.6 SpsL) W,  Fomax = 1.200 W,,

Fpmin = (03-Spglp) W, . Fomin = 0.225 W,

F,=0225 W,




ED-010-R8 Exhibit vil . . General Purpose Calculation Sheet
= BURNS AND ROE ENTERPRISE, LLC
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Prepared By: M. Wong- Date: 06/15/11 . - ' CheckedBy: -~ - . Date:

Title: PUMP HOUSE ENCLOSURE - PAD DESIGN

LOADINGS FOR MAT FOUNDATION DESIGN

Lenght of Enclosure= - 10 ft
Width of Enclosure = 10 ft
Height of Enclosure = - 10 fit
Weight of Enclosure = 30000 |[b (Conservative )
Design Snow Load = 16 - psf
Design Wind Load = 30 psf

Design Seismic Coefficient = 0225 W

oAb | DL T sL - w E Ra Rs

COMB. A [ Ib/it ] [lb/t] :f [ibAt] [t] | [t | [ibAt]
1 75 - - » - 105.00

105.00

4. 75 - 20 . T 9950 35.50

5 75 - - 6.75 63.00 49,50
Note A:
Load Combination1: . 1.4DL
Load Combination 2: 1.2DL + 0.5SL + 1.6W
Load Combination 3: 1.2 DL + 0.2SL + 1.0 Ev # 1.0Eh
' Load Combination4: .  0.9DL % 1.6W

Load Combination 5: ' 0.9DL - 1.0 Ev * 1.0Eh
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Prepared By: __M. WONG Date: _ 06/15/2011 Checked By: - . Date:

Title: _PUMP HOUSE ENCLOSURE - PAD DESIGN

MAT FOUNDATION DESIGN

(per ACI 318-05 Building Code Requirements for Structural Concrete)

Concrete Properties:

Compressfve Strength' L= 4000-psi
Specific Weight ¥e = 150-pcf
Clear Cover cover := 2.0-in

Additional Equipment Loadings:

~ Approximated Weight of Pumps

W, = 2000-1bf

BE = IO'ﬁ

Bearing Area - de = (36-in)-(36-in)

e Wb o et w, .

Unit Weight of Equipment Wi = T wu = 222.22 psf
e .

Approximated Weight of Enclosure W, := 3000-16f

Reinforcement Properties:

Yield Strength 1= 60-ksi

Elastic Modulus E = 29000-ksi

Fdoting Dimensions: o

Length L=12-f

Thickness t.:= 1.50-f

Enclosure Length Lp:=10-1 .

1. Determine Design Loadings for Foundation

T———

e

wu
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Prepared By: _ M. WONG Date: __06/15/2011 - Checked By: : . Date: - = -
Title: _PUMP. HOUSE ENCLOSURE - PAD DESIGN e

L-1I; '
xA = 2 X4 = IOOﬁ
Xp = x'A-'lTLE. Xp= 1100ﬁ ]
Ry:= 142
f
RB = 78'£b£
R . .
Q= Ry + R+ (1.2)(ret, + wui)-L : 0= 6.660 =L
(12 (ret, + wi)-L®
xA-RA + xB-RB + 5 X
x,-:.=: 4 o . n x;= 5952 ft
. A L 1 . . . A
L ey i= E'— x; : . ) ey = 0.048ﬁ
=214 = 568.333
=7 ( I | o q;= psf
Q 6'ex . K . ‘.
3 [ . : =541.667
q; L.( I ) o . _ g2=" Psf

g2-qr . \. . ,
q(x) = ( ZL I'x + ql) - (1-2)'(7'¢‘tc + wu) . q(0) = 31.667 psf

- (L) = 5.000 psf

35

-
. S-St 14

0 24 48 72 96 12
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W.0O. No: __03131-001
. Prepared By: :

General Furpose Cafculation Sheet

| w10 \\
-195 :

- ) if 4000-psi < £, < 8000 psi
) l )
0.65 otherwise

(ACI 318-05 Section 10.2.7.3)
By =0850 °
d =t~ cover d=16.000in -
K -
£yi= -E ' ey% 0.0921

£l

i

g
)
el

in
[ . M = 2217161bf'"! —
A min), ' |
2. Design for Reinforcement 4 .
o By=|085 if 2500psi S £ < 4000.p58 '
: f
: : o.ss-o.os-(—-—“— ;

Maximum Moment occurs at

= M(x4— 0.01-in)
M, = 15.438 2L
/ in
. TN e in = M)
- b
BT 48 7:2 9.6 12 Mmin="221 ne
. . :
= s M |

.BURNS AND ROE ENTERPRISES, IHC. :
"CalcNo;__03131-001-CS:200 _ SheetNo: __ 18 Coritd onSht: ~_ 14
: M. WONG Date: _ 06/15/2011 . Checked By: Date:
Title:_PUMP HOUSE ENCLOSURE PAD DESIGN
L .
J () dx = 02202
- 0
{8 Mon Jun 20 08:13:15 2011
1oy
s}
Vu(x)
rak. &
P
—s|-
~10
0 3 9 12
X -
{8 Thu Jun 16 08:53:39 2011 — —
25 /\
30}~ \ f—t
Mx) 85 :
ibf in
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W.O.No:_03131-001_ Calc No: _03131-001-CS-200 -Sheet No: Contd onSht: 19

- Prepared By: __M. WONG Date: __06/15/2011 . Checked By: _ Date:
Title: __PUMP HOUSE ENCLOSURE - PAD DESIGN . .
c(a) = <
1
d - c(a) . .
gla) = —(——-0.003 (ACI 318-05 Section 10.3.4)
e(a .
#a) = |0.65 if efa) <¢,
0.90 if £(a) > 0.005 (ACI 318-05 Figure R9.3.2)
0.65 + (£/a) ~ o.ooz)-(?) otherwise
Mom(a,As) = ¢(a)-[0.85- f’c'-a-(c(a) - -g-) + As-f(d - c(a)):}
' @ |Spacing := 12.0-in
in2
Given a=1:in As = 0.200—
085 fra=As f,
_Mom(a,As) = Mu
sol = Find(q,As)
a o " 2
. . : in
= sol a=0.005in Aspeq = 0.003 — -
As,eq 3
"~ (0.0018-, )
Aspiny 7= |~ o (ACI 318-05 Section 7.12.2.1)
fe :
: 2 P 200.psia| 4 ACI 318-05 Section 10.5
ASpiny = min| max L2l —, P = ASpog ( ection 10.5)
Wy b 3
ASp, = max(As ing>AS, i ) in
min ’ : minl >3 min2 Asmin =0.194 —
#a) = 0.900
As: Jy
a:=
0.85-1,
Mn:= Mom(a,4s) = Mi=14267.647°L% ,
B in _ .
Design:= |"OK" if (ds 2 Aspir) A (M2 Mi) |

'"NG" otherwise
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W.O. No: __03131-001 Calc No: __03131-001-CS-200 ' Sheet No: Contd on Sht: __ 16

Prepared By: __ M. WONG Date: __06/15/2011 .. Checked By: Date:

* Title: __ PUMP HOUSE ENCLOSURE - PAD DESIGN

3. Check Stresses at the Top of Foundation _ »

| My = 15438 2L
n

6-M,
=
I
f; = 0.286 psi

Modulds of Rupture of Concrete

S
=15 ’-—cj-psi
psi

f,= 474342 psi > fi=0286psi

Therefore, the concrete is remained uncracked at the fop of the footing due to service loads.
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W.O. No: __03131-001 Calc No: __03131-001-CS-200 Sheet No:

_ .. Cont'd on Sht:
Prepared By;, M. WONG "~ . Date:” __06/15/2011 - .CheckedBy: - "+ . ¢ Date:

Title: _ PUMP HOUSE ENCLOSURE - PAD DESIGN

* PUMP HOUSE FOUNDATION FROST DESIGN

(ASCE 32-01 Design and Gonstrugtion of Frost-Protected Shallow Foundations)

The exterior pump house enclosure and relating system equipment are supported on a mat foundations. To
eliminale a deep foundation design in satisfying the 3' frost depth design criteria, the frost-protected shallow .
foundation method is used in designing the foundation to prevent frost damage in cold wheather with
seasonal ground freezing. The preliminary mat foundation shall be a 12' X 12' X 1-6" reinforced concrete-

+ foundation with top surface 6" above grade. The foundation is fully exposed; and therefore, Section 7
Frost-Protected Shallow Foundation Method for Unheated Buildings design criteria is used. -

Air Freezing Index, AFI ' Figo = 750 (ASCE 32-01 Figure A1)
‘Mean Annual Exterior Temperature MAT := 50 deg (ASCE 32-01 Figure Aé)
Ground Insulation ’ | Ry = 5.7:in | ‘ (ASCE 32-01 Table A8)
Horizontal Extension Dy := 30-in

1
1

o
T

T

T

Minimum Footing Depth ' " Dpini= 12.0-in
Minimum Non-Susceptible Sail Layer Dyoi := 12.0-in,

. R, may be reduced by 0.3R for every 1-inch thickness of non-frost susceptible layer is increased:

. o R
Insulation + Non-Frost Susceptible Layer Djpg i= —;—0 Djys = 19.0in
. . 0. .
TOtal Deplh DT = Dmin + DSOill+ Dius
Dy = 43.0in

= s 31" oF Now-FRosy, FiLte BaOW
BaT7oM oF PAD :

S&' CouTRACT ORAWIDSS P OETAILS
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W.O.No:_03131-001 _ Calc No:__03131-001-CS-200 SheetNo: ___ '/ Contd onSht__ 18
Prepared By: _ M. WONG Date: _ 06/08/2011 Checked By: - Date:; _~ =
Title: _ PUMP HOUSE ENCLOSURE - PAD DESIGN '

PUMP HOUSE ENCLOSURE ANCHORAGE DESIGN -

" Design Parameters:

Weight of Enclosure  W,:= 1000-Ibf (Conservative)
‘Height of Enclosure h = 120.00in
Length of Enclosure - L=120.00 m
Width of Enclosure : B = 120.00in ,
. Approximated Number of Anchors Np:=4 {minimum required number of anchors)
Design Wind Force o Fy=F
' F,, = 30.00 psf

Shear due to Wind .
Vyx = F'B-h Vx = 3.00kip

Vg = By L+h . Vi = 3.00kip

Moment due to Wind (applied at 2/3 of height of equipment)

Myox = sz'h‘('i'). . Myox = 240.00 kip-in
2 . - . v
Myoy = wa-h-(;) Myo, = 240.00 kip-in
Bolt Locations ‘
| (L) (B)
a=0 2 2
|z £
2 2
X:= L=
< B
"2 2
L | =
2 ) \ 2./
= [for me 1Ty L:= | for me1.N,
) | .
' a<—a+(Zm) . , a(—a+-(X'm)2

a
a

L= 1400in° | g Iz=144001n2




ED-010-R8 Exhibit Vil ~ General Purpose Calcuiation Sheet
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~ Prepared By: __M. WONG. Date: __06/08/2011 ) Checked By: . . Date: - =

Title: __PUMP HOUSE ENCLOSURE - PAD DESIGN

WIND LOAD (CASE 1):

M, = 1-6'MW0x '
_ 09W, MyZ A
. Fwy = Nb - L - Fw, . 1bf )

WIND LOAD (CASE 3); -

Mx = 1.6(075'MWOX) Mz' = 1.6‘(075Mw0z) '

. bow, M,z M;X
Fwy = - - +

bf

T := min(Fw;,Fw)) A T = -2175.00 Ibf
0 if T20
|| otherwise

T, = 2175.00 Ibf

v max] 1.6-max( Vg, Vyug); 1.6:(0.75)- (Vo + vw'z)]
1= = - - e -

"V = 1800.00 Ibf
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* W.O.No:_03131-001 _ Calc No: __03131-001-CS-200 SheetNo: 19 Contd on Sht:
Prepared By: ___ M. WONG Date: _.06/08/2011 Checked By: . ~_ Date:
 Title: _ PUMP HOUSE ENCLOSURE - PAD DESIGN 4 :

20

PUMP HOUSE ENCLOSURE ANCHORAGE DESIGN

Weiéht of Component ) We = 1000 lbt:

Height of Component . ' . h=120.0in

Length of Component ' ' L =1200in

Width of Component _ B = 120.0in .
" Approximated Number of Anchors N, =4

. Shear due to Seismic .

Vgi= pFy W, Ve = 0.292kip

Vg i= p-FpW, " Vg =0292kip -
Moment due to Seis'mié ( agglied at the height of component)

Mgoyx = Voh Mgoyx = 35.100 kip-in

Msozi= Voch Mgoz = 35.100kip-in

[ CASE 1 (100%Ex + 30%Ez)]

- My == Msox ' M, = 0.3-Ms0,
09-028Sps)W, M,Z ‘M X »
Fs; := { 2Sps) We _ My = Ibf
Nb ) Ix Iz '
|CASE 2 (-30%Ex - 100%Ez) |
].\'4:x = _0'3.'MSOX Mz = _MSOZ
. (09-028p5) W, MpZ M;X. ,
FSZ = - —— + .
T := min(Fs;, Fs,) T = -2.625 Ibf

Ty=|o if T>0

1T| otherwise

(10+03) Vg

2= Nb

i

T, = 2.625 Ibff’
V2 = 95.063 1bf]

- ,De'sIgAnAncAhor Bolt Forces:

Nu=max(Tj,T;) ~ Nu=2175kip

Vu = max(Vy, V) Vu = 1.800 kip’
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BURNS AND ROE ENTERPRISES, INC.

W.O. No:_03131-001 _  Calc No:_ 03131-001-CS-200°  SheetNo: __ 20 Contd onsht:___ 21
* Prepared By: __M. WONG . Date: _06/20/2011 Checked By: : Date:
Title: _ PUMP HOUSE ENGLOSURE - PAD DESIGN :

PUMP HOUSE ENCLOSURE ANCHOR BOLT DESIGN - HILTI KB-T.

(per ESR-1917 Reissued May 01, 2011 and AC/ 318-05 Appendix D)

Design Loadings:
Tension Load
Shear Load

Nu=2.175 kip
Vu = 1.800 kip

Component Response Modification Factor R, =150

Concrete Properties:
Co}ripressive Strength
Thidkhess of Material
Concrete Type

Anchor Bolt Properties:
Bolt Diameter

Type of Anchor

Embedment Depth
Yield Strength
Uttimate Strength

Design Parameters:

Seismic Design Category

Load Combination

Type of Concrete Design.

Supplementary Reinforcement (Tension)
Supplementary Reinforc-:ement (Shear) .
Built-Up Grout Pad Included? |

Cracked Concrete Coefficient

fe= 4QOO- Dsi-
hi=8-in

ConcType := "Normal"

(ESR-1917 Table 3 & 4)
(ESR-1917 Table 3 & 4)

f,= 76,125 ksi
Fu= 101.500 ksi

Seismic = "D"
LB := "Section 9.2"
ConcDes = "Uncracked"
SR1 := "Condition B"
SR2 = "Condition B"

G = "Yes"

24 if (d=0.5-in) A (b, < 2:in)
24 if (d=0.75in) A (h, <3.75-in)

ke

17 otherwise

. ker =17 .
Uncracked Concrete Coefficient kyperi= 24 (ESR-1917 Table 3 & 4)
-Strength Reduction Factors
Steel Failure Modes ' oy, = 0.75 (ESR-1917 Table 3 & 4)

By = 0.65 (ESR-1917 Table 3 & 4)

B

gy

o
o
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Prepared By: __ M. WONG Date: - 06/20/2011 - . Checked By: : Date: " "~

Title: __ PUMP HOUSE ENCLOSURE - PAD DESIGN

Concrete Failure Modes #nei= |0.75 if SRI = "Condition A" - e = 0.650
0.65 otherwise
dy. = 10.75 if SR2 = "Condition A" bye = 0.700

0.70 otherwise

Anchor Configurations:

¢,pi= 120.0in ey i= 0.0-in
Cya.:= 12.0in ep= 0.0-in "
cyy = 120.0in

¢yz = 12.0in

s; = 120in

Camax = max(cxl 1Cx2:Cyls (r'yZ)

Camin = min(c_d, Cx2, Cyj, Cyz)

fx)=mx+b .
10
o
8
£ i = 4250 7
7 :
I 6 \ . Smin = 5.000 i

Check Minimum Requirements (per ESR-1917 Section 4.1.9)

hprin = 8.000 in (ESR-1917 Table 3 & 4)

Coin = 4250 in '

Spin = 5.000 in
Reg:= |"OK" if(hlzh -')/\(c in2C, -)'u/\(.s' 2, ) ' : 4
4 g = min ‘amin = Cmin 1= Smin )

"NG" otherwise . . o
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Title: __ PUMP HOUSE ENCLOSURE - PAD DESIGN . _ : ‘
cbunt = |count < 0
for iel..l ‘
count <— count + 1 if ¢,y <15h,
count «— count + 1 if ¢3< 1.45-ha
count « count + 1 if cyl <135k,
| count <= count + 1 if ¢, <1.5-h, count = 0
| count .
' e ‘ xD.5.2.3)
b= max( :m;lx’%"“l) if count >3 (ACI 318-05 Appendix D.5.2.3)
\1s , . 65003
h, otherwise her = 6.500in .
ESR-1917 Section 4.1.2 Requirements for Static Steel Strength in Tension
A= 0237 (ESR 2322 Table 3 & 4)
N,=N, . (ESR 2322 Table 3 & 4)
= 24.055 kip
ESR-1917 Section 4.1.3 Requirements for Static Concrete Breakout Strength in Tension
hef,g = 4.750 in ' ' . (ESR-1917 Table 3 & 4)
A= |0.75 if ConcType = "All-Lightweight" (ACI 318-05 Chapter 11.7.4.3)
0.85 if ConcType = "Sand-Lightweight" -
1.00 otherwise ‘
A=1.000
15 . _
Se [ hefor o .
Nyi= [kepds |—| — ~ +Ibf if ConcDes = "Cracked" {ACI 318-05 Appendix D EQ D-7)
psi in : C

1.5
’ h
kuper At fi(—fjﬁ) -Ibf otherwise
psi\_ in '

Ny = 15.714 kip

o FERE R :
C@BUsULE
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Genaral Purpose Ca!cu.taaon Sheet-

== BURNS AND ROE ENTERPRISES INC.

Sheet No:
Checked By: Date:

Cont'd on Sht: 24

Aneo = Ohyf”

Ao = 380.250 in”

Coyxl = min(cxl, I.S-ha)
min(cxz, l.S-ha)
min(cyl, l.S;h,,)
m_in(cyz, 1.5-h,,)

Cax2 *

cayl E

Cay2.:

Anei= (caur + ¢ax2)‘(9ay1 + %:z)

Ape = 380250 in”

Modification Factor for Eccentricities

1
Wch . 2-eN
I+
o 3k
Ween = 1.000

Modification Factor for Edge Effects
' Camin = 12.000 in

Wean = |10 ¥ Comin 2 150y

C,
0.7 + 0.3- otherwise

154y
Weay = 1.000

Modification Factor for the Design of Cracked Concrete’
Yoy i
cN * kcr
YeN = 1412
héf = ha
Modlification Facfor for Spilitting (ESR-1917 Section 4.1.4)
. ege = 10.000in '

(ACl 318-05 Appendix D EQ D-6)

(ACI 318-05 Appendix D Fig.RD.5.2.1(b))

(ACI 318-05 Appendix D EQ D-9)

(ACI 318-05 Appendix D EQ D-10 & D-11)

(ESR-1917 Table 3 & 4)

(ESR-1917 Table 3 & 4)

i
]
t

%)
4
=
q‘;-_m
il

g
£t
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Ve = 1.0 I Camin 2 Cac - ' - (ACI 318-05 Appendix D EQ D-12 & D-13)
Cami h : T : :
min, o , 1.5-—ef otherwise _ -
] c‘ac' Cac
Wepy = 1.000
ANc . .
Ny = . Ve VedV* Wen* YepnNp (AC1 318-05 Appendix D EQ D-5 )

-Neo

= 22.184 ki

ESR-1917 Section 4.1.4 Re uirerﬁents for Static Pullout Strength in Tension

wpi=10 : - (ESR-1917 Section 4.1.4)
Npy=8110kp ‘ -. (ESR-1917 Table 3 & 4)
Npuner = 200.000 kip . ‘ (ESR-1917 Table 3 & 4)
Nowi= | W, N Iz Az_'f ConcDes = "émcked" : (ESR-1917Eq. 1)
e T 500 psi © L '

f' N N ' . ‘ . . . ) .. ] ) . H
| ¥erNpuner /m otherwise. ' (ESR-1917Eq. 2)

o = 252.982 ki

ESR-1917 Section 4.1.5 Requirements for Static Steel Strength in Shear

"Low" if (Seismic = "A") v (Seismic = "B")
"Moderate High" - otherwise

. seis:=

© seis = "Moderate High"

Vea = 15711kip (ESR-1917 Table 3 & 4)
Vieeis = 12.890 kip ~ (ESR-1917 Table 3 & 4)
Vsi= |if seis="Low"
0807, if G="Yes" - - . (ACI318-05 Appendix D.6.1.3).

Vea otherwise

otherwise .

0.80V... if G="Yes" (ACI 318-05 Appendix D.6.1.3)
i seis ; .o : R o

Vyeis - Otherwise

7, = 10312 kip
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ESR-1917 Section 4.1.6 Requirements for Static Concrete Breakout Strength in Shear
T e min('cx ,sz) Caly'= min(cyl,éyz)
Caze= min(cy IsCyz) Cazy= min(cx,,cxz)
: Cazx ha 1Y ’ : . :
Carci= Imax y——s—.| If count 23 . . Cape=12.000in
alx= (1.5 1.5 3) 4 4 o telm R
Calx
. T Cazy ha S . C = 12.000in
Cgpy = |maxl —,—,~~ | "if count =3 aly™ =
aly= (1.5 15 3) 4 o '
Caly ‘

Apeox = 435-c, ,xz' . : (ACl 318-05 Appendix D EQ D-23)

Ao = 648.000 in”

Ay = (min(_cyl,l.s-calx) + inin(cy s l.S-calx))-min(h, l.Slcalx)

Ay =240000id" . | (ACI 318-05 Appendix D Fig.RD.6.2.1(b))
Ayeyi=A45Co,> : B " (AC1318-05 Appendix D EQD-23)
Ayepy = 648,000 ir°
Ayey = {min(cyg,1.5¢op,) + 57+ min(czg,1.5:c4))-min(k,15-¢41,)

Ayey = 1200.000 i . (ACI 318-05 Appendix D Fig.RD.6.2.1(b))’
le:= min(hef, 8-d) le = 6.000 in . (ACI 318-05 Appendix D.6.2.2)

: 02 e LS : '

Vi = 7.(—15 NEAWY Je [ Loz -Ibf (ACI 318-05 Appendix D EQ D-24)

d in psi\ in :
Ve = 24.157 kip
' 0-2 1.5 . .
. C, . P
V=|T LR A £ g ' (ACI 318-05 Appendix D £Q D-24)
d) Nin psi \.in . ’ . ) o

Vip= 24.15Tkip -
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W.O.No: _03131-001 _  Calc No: __03131-001-CS-200 SheetNo: __ 26 contd onSht___27

. Prepared By: __M. WONG Date: __06/20/2011 : CheckedBy: . -~ - Date;

Title: __PUMP HOUSE ENCLOSURE - PAD DESIGN

Modification Factor for Eccentricities

Vecrs = 12 - (ACI 318-05 Appendix D EQ D-26)
' S i d
3-caix
Yecrx = 1.000
ety = T (ACI 318-05 Appendix D EQ D-26)
1+ :
3 'Ca Iy
W ech = 1.000

Modification Factor for Edge Effects

Veare = 1.0 If cga. 2 1.5¢c4, (ACI 318-05 Appendix D EQ D-27 & D-28)
c .
0.7 + 0.3. otherwise
2Calx
Wedrs = 0900

WedVy = 1.0 if Ca_zy prs l.S'Caly

e
0.7+ 03—

otherwise
.5‘Ca Iy

Wed[’y = 0.900

Modification Factor for the Design of Cracked Concrete

v.p:= [140 if ConcDes = "Uncracked" (ACI 318-05 Appendix D.6.2.7)
1.20 if ConcDes = "Cracked" A SR2 = "Condition A" '

1.00 otherwise
.= 1400

Modification Factor for the Thickness of Base Material

! l.5-ca1x . .
. Wy == [ min - 10| if h <15.cy, ' . (ACI 318-08 Appendix D.6.2.8)
| 10 '
Ware = 1.000
15¢ay, ) . .
Yipy = |min| | T,I.O if h <15-c,y, (ACI 318-08 Appendix D.6.2.8)
1.0 ‘ :

Wh;{v = 1.000




ED-010-R8 Exhibit Vil i General Purpose Calculation Sheet

== BURNS AND ROE ENTERPRISES, INC. '
27 28

W.O. No: __03131-001 Calc No: _ 03131-001-CS-200 Sheet No: Cont'd on Sht:

. Prepared By: __M. WONG - Date: __06/20/2011 . Checked By: . Date:
Title; __ PUMP HOUSE ENCLOSURE - PAD DESIGN : '

Ay, c . :
Vepr = —f_ Yecws' Wedvx Wer Wave' Vex (ACI 318-05 Appendix D EQ D-22)

Veox

Ve = 11.273 kip

. AVL)’
Veby = ——"Wecry Wedvy Yev Vavy Viy

(ACI 318-05 Appendix D EQ D-22)
Veoy .

Vopy = 56367 kip

Vcb = m‘in(Vc N Vcby) .

V= 11.273 kig

ESR-1917 Section 4.1.8 Requirements for Static cdncrt_ate Pryout Stren th in Shear

kep= {10 if (ha < 2.0-ih) A (d < %-'in) . .(ESR-1917 Table 3 & 4)
- 2.0 otherwise

kep = 2.000

Vopi=kyNg " o (ACI 318-05 Appendix D EQ D-30)

V= 44368 kif

Summary -
~ Sy= | gnsNg if seis = "Low"" Sy=13.531kip (AC) 318-05 Appendix D.3.3.3)
' 0.75-(¢NS~NS) otherwise
Sy:= | @y Vs if seis="Low" Sp=5.027 kip - (ACI 318-05 Appendix D.3.3.3)
0.75‘(¢ys' Vs) otherwise ‘
Cwi= | dnemin(Nop,N,,) if seis="Low" Cy=10.815kp (ACI 318-05 Appendix D.3.3.3)
0.75- ge-min(Nop, Ny) otherwise * ' '
- Cyi= ¢Vc-mf'f(Vcb, V) ¥ seif = "Low" Cp= 5919 kip (ACI 318-05 Appendix D.3.3.3) .
0.75-¢y,_.-min(Vc . ch) otherwise o ‘ '




ED-010-R8 Exhibit VIl A General Purpose Caicufation Sheet

BURHS AND ROE ENTERPRISES, INC.

W.O. No: _03131-001. . Calc No: __03131-001-CS:200 SheetNo: _ 28 cContd-onSht:_~ -~

.Prepared By: __M. WONG Date: __06/20/2011 . - Checked By: Date:
Title: __PUMP HOUSE ENCELOSURE - PAD DESIGN i

@Vn:= | min(Sy,Cy) if Sy<Cy
0.6-4

(ESM Section Il - A. 1 1(F) Section 1913.3.2)

-min(SN, CN)‘ otherwise
; A

@V = 4.326 kip

gvn= |min(Sy,Cp) if Sy<Cy ‘ (ESM Section Il - A.11(F) Section 1913.3.2)

0.6-4 '
-——6—-min(SV, c y) otherwise
Ry '

#n = 5.027 kip

= Vu<02n
@Nn

T
#n
Nu Yu .
—— + ~—— otherwise

¢Nn . n

“Interaction =

if Nu<0.2-¢Nn " {[nteraction = 0.361 |




-" Burns and Roe Enterprises,';lnc. .
W.0. No: 03131-001 Cale. . 03131-001-EE-001 Sheet No: 1 Cont’d on Sht: 2

Client: LANL - Project:  LANL Radioactive Liguid Waste Treatment Discharge Facility
Title: Short Circuit Calcutation

Revision | _ Status " Description of Revision Preparer Checker Approver
) : print/sign/date rint/sign/date print/sign/date

R«KD‘!‘D

A Prelinﬁnmy. Original Issu;s
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=2 Burns and Roe Enterprises, Inc.
03131-001 Cale. $3131-001-EE-001 Sheet No: 2
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LANL Project: LANL Radioactive Liquid Waste Treatment Discharge Faeility

3

Title;

Short Circuit Calculation

LEAD SHEETS
PURPOSE . . ..ot e e s
REFERENCES ... ittt ans e
DESIGN REQUIREMENTS .......... ... ... iiat. [T
UNCONFIRMED ASSUMPTIONS ...l e
DES]GNPROCEDURES........................‘...' ..............

CONCLUSIONS » i ise i iire et

BODY OF CALCULATION

APPENDICES
A: One-Line Diagrams Input Report
B: Cutput Report

C: Reference Material
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Burns and Roe Enterprises, Ine.

W.0. No: 63131-001 Cale, No: 03131-001-EE-061  Sheet No: 3 Cont’d on
Prepared By: R, Kotio Date: 06/27/11 Checlied By: Date:

Title:  Short Circuit Caiculation

Determine fault duty ratings of equipment at 13.2kV and 480V; te support completion of one-line diagrams and
specification of equipment. :

REFERENCES

1. ANSI/IEEE Standard 242 (1986): IEEE Recommended Practice Protection and Coordination of Industrial
and Commercial Power Systems. (Buff Book)

2. ANSI Standard C37.16 (2000): Low-Voltage Power Circuit Breakers and AC Power Circuit Protectors —
Preferred Ratings, Related Requirements and Application Recommendations.

3. IEEE Standard €57.12.00 (2000): "General Reqguirements for Liquid Immersed Distribution, Power and
Regulating Transformers.

4. IBEE Standard 141 (1993): JEEE Recommended Practice for Electric Power Distribution for Industrial
" Plants. (Red Baok)

5. BRE Drawing E6000 (Rev. A): Zerg Liquid Discharge System Electrical One Line

6. Email from Brophy, Joe to Lopez, Thomas A, dated 6/02/2011, ZLD subproject-RF1-007.

DESIGN REQUIREMENTS

1. The model for short circuit analysis is based on latest one-line information of plant configuration (Reference
5).

2. 13.2kV system is normally operating at 13.4kV per Reference 6. Conservative calculation for short circuit
will consider 5% increase in voltage.

3. To be conservative for small motors where cables are not being considered a value of 17% of sub-transient
impedance was used.

4. The nominal transformer bank rating is 112.5kVA, (3-37.5kV A, Single Phase).

UNCONFIRMED ASSUMPTIONS
Final horse power for the pumps
DESIGN PROCEDURES

COMPUTER TYPE: __ Bell Optiplex GX620
OPERATING SYSTEM: Microseft Windows XP Professional, Ver. 2002, S.P. 3.

1. COMPUTER PROGRAM: SKM Power Tools VERSION: 6.0.2.1 (Build 1)




i Burns and Roe Enterprises, Inc.

W.0. No: £3131-001 Cale. No; 683131-001-EE-001 She{et No: 4 Cont’d on 5
Prepared By:  R. Korio Date: 06/27/11 Chéckcd By: E: Date:
Titlez:  Short Circnit Calculation
APPROVED ] AUTHORIZED
ESI No. EE-0012-07

2. A_Fault module of SKM’s Power Tools was used for short circuit analysis with set up as below:
e  Fault Type: Three Phase Only

o  Calculation Method: Transformer Tap: Unchecked (Mid Range)
Pre-Fault Voltage: 1.05 pu

¢ Solution Method: E/X

s NACD (No AC Current Delay): Predominant
3. This short circuit analysis was performed under the following situations:
Study Case Case Description

SC Case 1 e Utility at 1.05 pu
‘ o  All motors running

CONCLUSIONS

Short circuit calculation results. for Case 1 are presented in the following tables:
Table 1-1 Three Phase Interrupting Fault Levels

In Table 1-1 the calculated max value for 480V Bus fault level is at 7.1 KA.

Table 1-1: Three Phase Interrupting Fault Levels.

Sc
Selected Case 1
Buses {kA)

480 V Bus 7.1




Burns and Roe Enterprises, inc.
W.0. No: 03131-061 Cale. No: 03131-001-EE-601 Sheet No: 5 Cont’d on 6
Prepared By:  R. Korio Date: 06/27/11 Checked By: zE Date; M

Title:  Short Cirenit Calculation

BODY OF CALCULATION
The calculation is cornpletely done by PTW software. Electrical loads for 480 bus are tabulated below.

1. The following low voltage motor loads are located on 480V Bus:

Load Rating (HP)
ZLD Tragsfer Pump . 25
Spray Pump A . i5
Spray Pump B 15
Total ) 55
Non-motor loads:

Load Rating (kVA)
Panel Board ] 15

| Total Load 15




%4 Burns and Roe Enterprises, Inc,
W.0. No; 03131-001 Cale. No: 03131-001-EE-001 Sheet No: Al Cont*d on -
Prepared By: R, Korio Daie: 66/27/13 Checled By: ZE Bate: m

Titie:  Short Circuit Caleulation

APPENDIX A_TO CALCULATION (for Computer Analysis Input Sheets)
TOTAL NUMBER OF SHEETS CONTAINED IN THIS APPENDIX (including this sheet): 6

THE COMPUTER INPUT CONTAINED IN THIS APPENDIX HAS BEEN PREPARED AND CHECKED BY
THE INDVIDUALS NOTED.

INPUT/OUTPUT PRODUCED ON COMPUTER NO. _ C 1562
ATTACHMENTS:

1. SKM POWER*TOOLS SHORT CIRCUIT STUDY iNPUT DATA ONE LINE DIAGRAMS AND
REPORT.




LANL RADIOCACTIVE LIQUID WASTE TREATMENT FACILITY

ZERO LIQUID DISCHARGE SYSTEM

INPUT DATA

Jun 28, 2011 16:03:06 Page 1

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED ENGINEER ONLY
SKM DISCLAIMS ANY RESPONSIBILITY AND LIABILITY RESULTING
FROM THE USE AND INTERPRETATION OF THIS SOFTWARE.

SKM POWER*TOOLS FOR WINDGWS

INPUT DATA REPORT

COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1995-2008

ALL PU VALUES ARE EXPRESSED ON A 100 MVA BASE.




! LANL RAPIOACTIVE LIQUID WASTE TREATMENT FACILITY i
i ZERO LYQUID DISCHARGE SYSTEM
; INPUT DATA

UTiL-0602
Inst Voltewe 1 050 pn
Roted MVA 1000 MVA

cmreeenees ,A.A..-...,.é

134K ¥ OVERKEAD
13400 v

L5 XFMR BANK

s Siee 11250 kVA

Py Connection Helte

See Cammestion Wye-CGround
Pri Tep 0.00 %

2% 2 0000 %

J MAIN BKR

A80 ¥

480V

1

3 BKR-0) 3 BKRO3 ) BKR-04
i
|
Y 21D T pump Hj SPRAY PUMP A L,’ SPRAY PUMP B
A’ 35000 bp A 15,000 7p A 15000 bp
Load Facior 6 83 Load Factor 0.83 Load Faetor 0.45
XdQi7pu X784 0.47 pu Xd Q.37 pu




Jun 28, 2011 16:03:06 Page 2
LANL RADICACTIVE LIQUID WASTE TREATMENT FACILITY
ZERO LIQUID DISCHARGE SYSTEM

INPUT DATA

TRANSFORMER INPUT DATA

T —

VOLTS FULL-LOAD  NOMINAL

"""" VOLTS  * SECONDARY RECORD

NAME NO NAME . L-L NO NAME L-L KvA KvA

XFMR BANK 13.4KV OVERHEA B 13200.0 480 V YG 480,00 112,50 112.50
Pas. Seq. Z%: 2,00 + J 0.000 (Zpu 17.78 + j 0.000 ) Shell Type
Zero Seq. 7%: 2,00 + J 0.000 {Sec 17.78 + i 0.000 Pri Open)}

Taps Pri. 0.000 % Sec. 0.000 % Phase Shift {Pri. Leading Sec.}: 30.00 Deg.




Jun 28, 2011 16:03:06 Page 3
LANL RADIOACTIVE LIQUID WASTE TREATMENT FACILITY
ZERO LIQUID DISCHARGE SYSTEM

INPUT DATA
GENERATIGN CONTRIBUTION DATA
éa; ~~~~~~~~ CONTRIBUijN”“"QaifAGE S
NAME NAME L-L MVA Xd  X/R
;;T;;V OVERHEA UTIL-0002 13456?6— 149.35

Three Phase Contribution: 6435.00 AMPS 2,57
Pos Seguence Impedance {100 MVA Base) 0.2428 +J 0.6240 PU
Zero Seguence Impedance {100 MVA Base)10000000 + J 10000000 PU




Jun 28, 2011 16:03:08 Page 4
LANL RADIOACTIVE LIGUID WASTE TREATMENT FACILITY

ZERO LIQUID DISCHARGE SYSTEM

INPUT DATA

MOTOR CONTRIBUTION DATA

Motor

MWEUS

CONTRIBUTION VOLTAGE BASE
NAME NAME L-L kVA X"d X/R Number
480 V SPRAY PUNMP B 480 15.48 0.1677 6.00 1.00
Pos Sequence Impedance {100 MVA Base} 165.74 + | 994.43 PU
430 V SPRAY PUMP A 480  15.49 0.1677 6.00 1.00
Pos Sequence Impedance {100 MVA Base} 165.74 + j 994.43 PU
480 V C O ZLD T PUMP 480 25.81 G.1677 6.00 1.00

Pos Sequence Impedance {100 MVA Base) 99.44 + j 596.66 PU




Burns and Ree Enterprises, Enc.

W.0. No: 03131-001 Cale. No: §3131-001-EE-001 Sheet No: Bi Cont’¢ on .-
Prepared By:  R. Korio Date: 06/27/11 Checked By: Date:

Title:  Short Circuit Calculation

APPENDIX B_TO CALCULATION (for Computer Analysis Gutput Sheets)
TOTAL NUMBER OF SHEETS CONTAINED IN THIS APPENDIX (including this sheet): 9
INPUT/OUTPUT PRODUCED ON COMPUTER NO. _C 1562

ATTACHMENTS:

1. SKM POWER*TOOLS TYPICAL OUTPUT SHORT CIRCUIT (CASE #1) KEY ONE LINE
DIAGRAM AND A_FAULT ANALYSIS REPORT.




_ﬁfs;

s

1

i}

i

e

I LANL RADIOACTIVE LIQUID WASTE TREATMENT FACILITY

1 ZERO LIQUID DISCHARGE SYSTEM
| SHORT CIRCUfT"CALCULATIQN

T

T11.-0002
wit Valtage £.030 py

budd
T

]

XFMR BANK
LV 10RA

') MAIN BKR

134KV OVERHEAD

¥ BKR-U

/Y ZLD T PUMP
A_)' LVO.2KA

fS

) BKRD3

LVolka

Y SPRAY PUMP A

T BKR-04

U SPRAY PUMP B
LV 0 kA

430V
LV 71kA



...ZERO..LIQUID.. DISCHARGE..SYSTEM oo s

LANL RADIOACTIVE LIQUID WASTE TREATMENT FACILITY

SHORT CIRCUIT CALCULATION
Jun 28, 2011 16:00; 42

T T I L L R L R R L T T e e

ALL INFORMATION PRESENTED IS FOR REVIEW, APPROVAL
INTERPRETATION AND APPLICATION BY A REGISTERED ENGINEER ONLY
SKM DISCLAIMS ANY RESPONSIBILITY AND LIABILITY RESULTING
FROM THE USE AND INTERPRETATION OF THIS SOFTWARE.

SKM POWER*TCOOLS FOR WINDOWS

A_FAULY SHORT CIRCUIT ANALYSIS REPCRT

COPYRIGHT SKM SYSTEMS ANALYSIS, INC. 1996-2008




Jun 28, 2011 16:00:42
LANL RADIOACTIVE LIQUID WASTE TREATMENT FACILITY

" ZERO LIQUID DISCHARGE SYSTEM

SHORT CIRCUIT CALCULATION

THREE PHASE FAULT REPORT
{FOR APPLICATION OF LOW VOLTAGE BREAKERS)
PBE FAULT VOLTAGE.. 1.0500

THREE PHASE LOW VOLTAGE DUTY PAGE 1

MODEL TRANSFORMER TAPS: NO

480 V 3P Duty: 7.107 KA AT -5.67 DEG ( 6.20 MVA}

VOLTAGE: 480. . EQUIV. IMPEDANCE= 0.0407 + J

L OW VOLTAGE POWER CIRCUIT BREAKER™  7.107 KA
MOLDED CASE CIRCUIT BREAKER < 1OKA  7.107 KA
MOLDED CASE CIRCUIT BREAKER < 20KA  7.107 KA

MOLDED CASE CIRCUIT BREAKER > 20KA  7.107 KA

COVTRIBUTIONS: SPRAY PUMP B C.125 KA
Z1B8 T PUMP 0.209 KA
SPRAY PUMP A 0.125 KA

XFNR BANK 13. 4KV OVERHEA 7.001 KA

X/R: 0.05

0.004¢ OHMS
ANG: -80.54
MANG: -80.54
ANG: -80.54
ANG: ™ -182.04




Jun 28, 2011 16:00:42 UNBALANCED LOW VOLTAGE DUTY PAGE
LANL RADIOACTIVE LIQUID WASTE TREATMENT FACILITY

ZERO LIGUID DISCHARGE SYSTEM

SHORT CIRCUIT CALCULATION

FAULT STUDY SUMMARY
(FOR APPLICATION OF LOW VOLTAGE BREAKERS)
PRE_EAULT_VOLTAGE: .1.0500

1

MODEL TRANSFORMER TAPS: NO
BUS RECORD VOLTAGE AVAILABLE FAULT DUTIES {KA)
NO NAME L-L 3 PHASE X/R LINE/GRND X/R

480 V 430, 7,107 0.05
1 FAULTED BUSES, 5 BRANCHES, 4 CONTRIBUTIONS

*** SHORT CIRCUIT STUDY COMPLETE ***




Jun 28, 2071 16:00:42 THREE PHASE MOMENTARY DUTY PAGE
LANL RADIOACTIVE LIQUID WASTE TREATMENT FACILITY

ZERO LIQUID DISCHARGE SYSTEM

SHORT CIRCUIT CALCULATION

THREE PHASE MOMENTARY DUTY REPORT
: PRE FAULT VOLTAGE: 1.0500
MODEL - TRANSEORMER..TAPS.-NO

1

480 V VOLTAGE: 480. ({ SEE LOW VOLTAGE REPORT }




Jun 28, 201t 16:00:42 UNBALANCED MOMENTARY DUTY PAGE
LANL RADIOACTIVE LIQUID WASTE TREATMENT FACILITY

ZERO LIOUID DISCHARGE SYSTEM

SHORT CIRCUIT CALCULATION

MOMENTARY DUTY SUMMARY REPORT
PRE FAULT VOLTAGE: 1.0500
MODELTRANSFORMER..TARS.._NO

1

SOLUTION METHQOD P E/X

BUS RECORD VOLTAGE *3 PHASE™ *EEQE T
NG NAME L-L KA X/R KA X/R

0 FAULTED BUSES, 5 BRANCHES, 4 CONTRIBUTIONS

**% WARNING: Check Breaker Manufacturers' Data
For Application At Other Than NOMINAL VOLTAGE ***

#*% SHORT CIRCUIT STUDY COMPLETE ***




Jun 28, 2011 16:00:42 THREE PHASE INTERRUPTING DUTY PAGE 1
LANL RADIOACTIVE LIQUID WASTE TREATMENT FACILITY

ZERO LIQUID DISCHARGE SYSTEM

SHORT CIRCUIT CALCULATION

THREE PHASE INTERRUPUTING DUTY REPORT
PRE FAULT VOLTAGE: 1.0500 _
MODEL  TRANSECRMER. TAPS: Nttt 1+

480 V VOLTAGE: 480, { SEE LOW VOLTAGE REPORT )




Jun 28, 201} 16:00:42 UNBALANCED INTERRUPTING DUTY PAGE 1
LANL RADIOACTIVE LIQUID WASTE TREATMENT FACILITY

ZERG L.I0UID DISCHARGE SYSTEM

SHORT CIRCUIT CALCULATION

INTERRUPTING DUTY SUMMARY REPORT
PRE FAULT VOLTAGE: 1.0500
#ODEL. TRANSEORMER TAPS: _NO

NACD OPTION: PREDOMINANT

BUS RECORD VOLTAGE NACD *3 PHASE™ ¥rESLG*F?
NO NAME L-L  RATI0O  E/X KA X/R E/X KA X/R

0 FAULTED BUSES, 5 BRANCHES, 4 CONTRIBUTIONS

=% WARNING: Check Breaker Manufactutrers' Data
For Application At Other Than NOMINAL VOLTAGE ***

*** SHORT CIRCUIT STUDY COMPLETE ***

Bl

g

&Y



Burns and Ree Enterprises, Ine.

W.0. No: 03131-001 Cale. No: 0313§-001-EE-001 Sheet No: 21 Cont’d on -
Prepared By:  R. Korio Date: 06/27/10 Checked By: Date: & ZZ% Z i {
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APPENDIX _C_TO CALCULATION (for Computer Analysis Output Sheets)

TOTAL NUMBER OF SHEETS CONTAINED IN THIS APPENDIX (including this sheet): 11
INPUT/OUTPUT PRODUCED ON COMPUTER NO. _

ATTACHMENTS:

EMAIL FROM Norman Lacy 10 Jacob Filak (BURNS & ROE), DATED 6/14/2011, ZLD Subproject - R¥I-
007 Response (additional information), '
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Exhibit | Attachment A (Rev. 0, 2-23-03)

= | SUBCONTRACTOR

~ % kosAlamos P 4
rATIONAL LAsoRATSY TRANSMITTAL / STATUS SHEET
Subcontract Number: 1171123 | STR Name: Keith Anderson
Company Name: ECC Date Submitted: 5/16/2611
Street Address:1746 Cole Bivd Bid initial Submittal of a New Document .
21 Ste 350 v
o City, State, Zip code:Lakewood, CO | Re-Submittal of Previous Document
e 80401 :
S Subcontractor’s Point of Contact:
§ Keith Anderson 303-208-7607 ext 1149
£ | Submittal AFI BREI-007
o Number:
2 [Submitial Title: | RFI BREF007
a Revision Number: | 0
Subcontractor's Representative’s signature below indicates that submittal has
been reviewed for accuracy and meets the requirements of the subg.ontragt.
] 2 2
Subcontractor's Representative’s signature:  *wg | o /
Timothy Langi@alﬁy A%ce lm
Date Received:
| Statused By:
Date:
Comments:
See Attached information
&
O
G
Y
&
E Status Code:
8 D 1 Reviewed-Work may proceed
0 2 Reviewed-Revise and resubmit. Work may proceed subject to
incorporation of indicated comments.
3 3 Reviewed. Revise and resubmit. Work may not proceed.
3 4 Reject. Submittal does not meet requirements. Resubmit.
5 Permission to proceed not required.
Submit comments to:

Subcontract No. 1171412-1

tBUusTE



-SUBEONTRAGTNo- 171424 —|RFHNo-BREI007-Rev. 0| Date: S{13/11 | Page 1.0 1

REQUEST FOR (NFORMATION

Project D: 100761 " Date Reply Requested By: 5/20/11

Reference irformation {Dotument/Brawing/Spesification/L.ocation)
See SKMODBT Rev. A "ZEROC LIQUID DISCHARGE-GENERAL ARRANGEMENT and
REP Exhibit £ 111002 COMP tbik TAS2 SITE pof

INFORMATION REQUESTEDT ERGBLENE
1. Pleaseprovide ¢ ; tion phe-ting that.indiceites ejectical informiation at thi inferface polefor
power supply . )

.-ent devil (KA or YA with ¥R ratis at the-interface:ptle for-power

ol il o pote,: eevatxoﬂ St citeuit sonduntors dbove grade,
e sHachad copy of 4 portiohof RFP.Exhibit EU11004 C@MP

PROPOBED RESPONSE 7/ SOLUTION:

[sTR: Receipt Date:

SUBCONTRACTOR 'Repfes‘entative:
INFORMATION TO' SUBCONTRACTOR

. REQUESTED INFORMATION: 4

See attached emait dated June
1, 2011 from Tom Lopez, in
2 response to ltems | & 2to RF1 7

3..Copy of CAD Drawing TAS2_U11004 was submitted.via email
5/25/2011.

Additional Info: 08/14/2011. See attached emait dated June 14, 2011 via Don
Bryant. Provides Pole calculation. Also see attached TA-52 Fault Current for Pole

2903 calculation pdf file.

,vr;‘;";?‘\f' i

| Dats 052572011

CONTRACTOR Represen’(anve Ed Amgha St




Electric Utility
. e, e, Tt pole subject of
s e iwes 1 this RFT

3 T
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Montoya, Dorothy A

From: Joe Brophy [brophy@lanl.gov]

Sent; Thursday-June-02,-2044-8:08.AM

To: Lopez, Thomas A

Cc: Montoya, Dorothy A; Artighia, Edward W
Subject: FW: ZLD subproject - RF1-007
Attachments: RF1 BREI-007 Form RO.PDF
Importance: High

Tom,

Thanks a bunch for stepping up to the plate. This helps us a tot. We will be in touch...

W‘ &, ?3@0}4/177_ s yoo)

Jasaph A. Brophy, PMP
PMF-FUNCT Project Manager
Telephone: 5-1119

Pager: 104-3223

Schedule B

Sent: Wednesday, June 01, 2011 9:57 AM

To: brophy®@ianl.gov

Cc: charles@lanl.aov
Subject: FW: ZLD subproject - RFI-007

Importance: High

Joe,

It looks like Don Bryant, Michael Serrano and Charles are out the whole week. it appears that the pumphose is less
than 1000 feet from the substation so there js not much distribution line impedance,

t can provide information about the substation 115KV/13.8KV Y-Y transfarmer. It is a 30 MVA base rating, 8.31%
impedance,

Overhead 13KV/ 480V transformers have approximately 2% impedance on their base rating. Padmount transformers
have approximately 5% impedance on their base rating,

This may alfow Burns & Roe to perform an infinite bus fault calcuiation in the interim to deterraine equipment ratings.
Equipment ratings usually come in nominal ratings of 20,000 Amps Interrupting, 22,000AIC, and 44,000AIC. fitis
horderline on equipment ratings 1 expect them back next week. We can also have ES-DE perform SKM fault
calculations if you desire.

{ would be happy to speak with the Engineers in the meantime.




Thanks, Tom.

Fromy: Smithour, Meli A [mailto:smithour mell a@lanl.gov]
Sent: Tuesday, May 31, 2011 2:17 PM

To: Lopez, Thomas A '

Subject: FW: ZLD subproject - RFI-007

Importance: High

From: Smithour, Melt A

Sent: Wednesday, May 25, 2011 1:24 PM

To: Trujillo, Charles P; Bryant, Don B; Racinez, Emilic A
Subject: FW; ZLD subproject - RFI-007

Importance: High

Do you have the information requested in the RFI? Let me know.

Thanks

AR

From: Edward W. Artiglia [mailto:artiglia@lani.qov
Sent: Tuesday, May 24, 2011 3:26 PM

To: Smithour, Mell A

Cc: Maestas, Roy P

Subject: FW: ZLD subproject - RFI-007

Mell,

Would you be able to provide any electrical information pertaining to the Zero tiguid Discharge Project RFl #7 attached?
Thanks, £d

Edward W, Artiglia, PE (inactive], PMP
Engineering Manager

RLWTF Upgrade Project

664-0351 (W)

231-2542 {C}

665-9220 (F)




From: Roy P. Maestas {mailto;roy _maestas@lanl.qov]
Sent: Monday, May 23, 2011 12:36 PM

To: 'Edward W. Artiglia )

Cc:"Joseph A" 'Brophy'; Jolene C' 'Vigil'; 'Costa, Cindy L'
Subject: ZLD subproject - RFI-007

Ed - Attached is RFi 007

Roy Maestas

Los Alamos National Laboratory
Subcontract Technical Representative
Construction Management Division
Wark 865-0546

Cell 500-5432

roy_maestas@lanl.gov

A A s A el

From: Tim Langlois [maiito: TNLanglgis@ecc.net]
Sent: Monday, May 23, 2011 12:17 PM

To: roy _maestas@lant.goy

Cc: Keith Anderson

Subject: ECC RFI-007

Roy,
Attached is RFI-007. Please le me know if there is anything else you need.

Tim

Timothy Langlois

ECC :
1746 Cole Bivd Bldg 21 Ste350
Lakewood, CO 80401
Ph#303-298-7607 X1155
Cell#720-300-1511
Fax#303-298-7837
Inlanglois@ecc.net




From: Edward W. Artiglia

To: Montova, Dorothy A
Subject: Fw: ZLD subproject - RF1-007
Date: - Tuesday, June 14, 2011 8:40:11 AM

Attachments: TA-52 Fault Current for Pole 2903.ndf

Dorothy,

Please amend ';he RF1-007 1o include this additional information.

L
Thanks

Ed

Edward W. Artiglia, PE {inactive), PMP
Engineering Manager

RLWTF Upgrade Project

664-0351 (W)

231-2542 (C)

665-9220 (F)

Sent: Tuesday, June 14, 2011 8:34 AM

To: Smithour, Mell A; Trujillo, Charles P; Racinez, Emilio A
Cc: Artiglia, Edward W; Bryant, Don B

Subject: RE: ZLD subproject - RFI-007

#2 Copy of fault current attached.
#3 Pole 2903 is a 45’ class 3. Clearance of wire to ground should be measured by the linemen.

NOTE: This circuit EA-8 will Reconductor for the CMRR project. Any additional loads may be
affected.

From: Smithour, Mell A

Sent: Wednesday, May 25, 2011 1:24 PM

To: Tryjillo, Charles P; Bryant, Don B; Racinez, Emitio A
Subject: FW: ZLD subproject - RFI-007




Importance: High

Do you have the information requested in the RFI? Let me know.

Thanks

From: Edward W. Artiglia [mailto:artigha@lani.gov]
Sent: Tuesday, May 24, 2011 3:26 PM

To: Smithour, Mell A~

Cc: Maestas, Roy P

Subject: FW: ZLD subproject - RFI-007

Mell,

Would you be able to provide any electrical information pertaining to the Zera Liquid Discharge Project RF} #7
attached?

Thanks, Ed

Edward W. Artiglia, PE {inaciive), PMP
Engineering Manager

RLWTF Upgrade Projéct

664-0351 (W)

231-2542 {C)

665-9220 (F)

From: Roy P. Maestas [mailto:roy_maestas@iani.gov]
Sent: Monday, May 23, 2011 12:36 PM

To: 'Edward W. Artiglia’

Cc: Joseph A’ ‘Brophy"; "Jolene C' 'Vigil'; 'Costa, Cindy L'
Subject: ZLD subproject - RFI-007

Ed - Attached is RFI 007

Roy Maestas

LLos Alamos Nationai Laboratory
Subcontract Technical Representative
Construction Management Division




Work 665-0546
Celi 500-5432
rov_maestas@lanl.gov

From: Tim Langlois [mailto:TNLangiocis@ecc.net]
Sent: Monday, May 23, 2011 12:17 PM

To: roy_maestas@lanl.gov

Cc: Keith Anderson

Subject: ECC RFI-007

Roy, : .
Attached is RFI-007. Please le me know if there is anything else you need.

Thanks

Tim

Timothy Langlois

ECC

1746 Cole Blvd Bldg 21 Ste350
Lakewood, CO 80401
Ph#303-298-7607 X1155
Cell#720-300-1911
Fax+#303-298-7837

tnlanglois@ecc.net
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-.1 Burns and Roe Enterprises, Inc,

W.0. No: 03131-00t Cale. Na: 03131-001-LE~-002  Sheet No: Cont’d on 4
Prepared By:  P. Donato Date: 067271711 Checked By: ZE; Date:

Title:  ZLD Transmission Line Sag and Tension Caleulation

PURPOSE:

The purpose of this calculation {s to establish appropriate tension to apply to overhead lines while minimizing the sag
of the conductors.

REFERENCES:
1. National Electrical Safety Code (NESC)
2. NFPA 70 National Electric Code ~2011.

3. Burns and Roe LANL Drawing C-55751-E1000 Revision A

DESIGN REQUIREMENTS:

1. The NESC Medium Loading Zone will be used for this calculation.
2. The following conductors will be used for this analysis:

a) 2/0 ACSR
b) 7#8 Copperweld

3. The spans that will be evaluated are 110 fi. and 1251t

UNCONFIRMED ASSUMPTIONS:

Final Jocations of poles required to complete calculation.

DESIGN PROCEDURES:

COMPUTER TYPE: Dell Optiplex 755,
OPERATING SYSTEM: Microsoft Windows XP Professional, Ver. 2002, S.P. 3

COMPUTER PROGRAM: Sagl0 , VERSION:___3.9.7
APPROVED ] AUTHORIZED
" ESI No. EE-0021-00

I. The Sag 10 version 3.9.7 is used to perform sag and tension Cd]CU]dthIls in order to verify the tension needed to
minimize the sag of the conductors.




-" Burns and Roc Enterprises, Inc.

W.Q0. Na: 03131001 Cale. Nos; 03131-001-EE-0062  Sheet No: 4 Cont’tt on
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5
Prepared By: P, Donato Date: g6/27/11 Checked By: Z - Date: Z Z _22 Z ZZ

Fitle:  ZLD Transmission Line Sag and Tension Calcnlation

2. The NESC Medium Loading Zone is used due to the location-of the LANL site. The criterion for this is selected
in S1010.

3. The conductors are selected for according to the system ampacity, which are selected to be 2/0 ACSR with
shield wire selected to be 7#8 Copperweld.

4. The following spans are inputted into Sag10 for analysis:

a) 110 feet
b) 125 feet

5. The final tension values are inputted into Sagl0 and analyzed. These values are modified to provide the least
amount of tension on the structure while limiting the sag of the conductors.

CONCLUSIONS:

The maximum tension for the 2/0 ACSR and 7#8 Copperweld cabies was selected to be 500 Ibs per conductor.




fq :Of@/’kj l;>c' /’,!1 Sh. | of oL

ALUMINUM COMPANY OF AMERICA SAG AND TENSION DATA

Conductor QUAIL #2/0 AWG 6/ 1 Stranding ACSR

Area= .1221 sq. in Dia= .447 in Wt= .183 1b/f RTS= 5310 1b
Data from Chart No. 1-938

English Units

Using Exact Catenary Equations

Span= 115.0 feet NESC Medium Load Zone
Creep IS a Factor Rolled Rod
Design Points Final Initial
Temp Ice Wind K Weight Sag Tension Sag Tension
F in psf 1b/f 1b/f ft 1b ft 1b
15. .25 4.00 .20 .709 2.38 493, 2.35 500,*
32. .25 .00 .00 .400 2.41 275. 2.33 284.
0. .00 .00 .00 .183 1.89 160. 1.78 173.
15. .00 .00 .00 .183 2.11 144. 1.97 154.
30. .00 .00 .00 .183 2.28 133, 2.18 139.
60. .00 .00 .00 .183 2.59 117. 2.49 122.
90. .00 .00 .00 .183 2.81 108. 2.77 109.
120. .00 .00 .00 .183 2,96 102. 2.95 103.
167. .00 .00 .00 .183 3.19 95. 3.18 85,
212, .00 .00 .00 .183 3.40 89. 3.39 0.
* Design Condition
Span= 125.0 feet NESC Medium Load Zone
Creep IS a Factor Rolled Rod
Design Points Final Initial
Temp Ice Wind K Weight Sag Tension Sag Tension
¥ in psf 1b/f 1b/£ ft 1b ft 1b
15. .25 4.00 .20 .709 2,81 494, 2.78 500.%
32. .25 .00 .00 .400 2,84 276. 2.76 283.
0. .00 .00 .00 .183 2.32 154. 2.18 164,
15. .00 .00 .00 .183 2.53 141. 2.40 149,
30. .00 .00 .00 .183 2.70 132. 2.60 138.
60. .00 .00 .00 .183 3.02 119. 2.92 123,
90. .00 .00 .00 .183 3.25 110. 3.21 112.
120. .00 .00 .00 .183 3.41 105. 3.39 106,
167. .00 .00 .00 .183 3.64 98. 3.63 99.
212, .00 .00 .00 .183 3.86 83. 3.85 93.

* Design Condition

Certain information such as the data, opinions or recommendations set
forth herein or given by AFL representatives, is intended as a general
guide only. Each installation of overhead electrical conductor,
underground electrical conductor, and/or conductor accessories involves
special conditions creating problems that require individual solutions
and, therefore, the recipient of this information has the sole
rasponsibility in connection with the use of the information. AFL does
not asstume any liability in connection with such information.
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ATUMINUM COMPANY OF AMERICA SAG AND TENSION DATA

Conductor 7 No. 8 CopperWeld
Area= .0908 sq. in Dia= ,385 in Wt= .324 1b/f
Data from Chart No. 1~1242
English. Units
Using Exact Catenary Equations
Span= 115.0 feet NESC Medium Load Zone
Creep ig NOT a Factor
Design Points Final
Tenp Ice Wind K Weight Sag Tension
P in psf 1b/f 1b/£ £t 1b
15. .25 4.00 .20 .799 2.65 500.
32. .25 .00 .00 .521 2.68 322.
C. .00 .00 .00 .324 2.41 223.
15. .00 .00 .00 .324 2,51 214.
30. .00 .00 .00 .324 2,61 205.
60, .00 .00 .00 .324 2.80 191,
90. .00 .00 .00 .324 2.98 180.
120, .00 .00 .00 .324 3.16 170.
167. .00 .00 .00 .324 " 3.41 158.
212.. .00 .00 .00 .324 3.63 148.
* Design Condition
Span= 125.0 feet NESC Medium Load Zone
Creep is NOT a Factor
Design Points Final
Temp Ice Wind X Weight Sag Tension
F in psaf 1b/f 1b/f ft 1b
15. .25 4,00 .20 .79% 3.13 500.
32. .25 .00 .00 .521 3.16 323.
0. .00 .00 .00 .324 2,89 220.
15. .00 .00 .00 .324 2.99 212.
30. ,@0 .00 .00 .324 3.09 205.
60. .00 .00 .00 .324 3.28 193,
0. .00 .00 .00 .324 3.47 183,
120. .00 .00 .00 .324 3.65 174.
167. ©.00 .00 .00 .324 3.90 163.
212. .00 .00 .00 .324 4.14 154.

* Design Condition

RTS= 10460 1b
Initial
Sag Tension
ft 1b
2.65 500.%
2.66 325.
2.37 226,
2.48 217,
2.58 208.
2.77 194.
2.95 182.
3.12 172,
3.38 159,
3.60 149,
Initial
Sag Tension
ft 1b
3.13 500.%
3.14 325.
2.85 222,
2.96 214,
3.06 207,
3.25 195.
3.44 185.
3.61 176.
3.87 164.
4,11 155.

Certain information such as the data, opinions or recommendations set
forth herein or given by AFL representatives, is intended as a general

guide only.

Each installation of overhead electrical conductor,

underground electrical conductor, and/or conductor accessories involves
special conditions creating problems that require individual solutions
and, therefore, the recipient of this information has the sole

responsibility in connection with the use of the information.

AFL does

not assume any liability in connection with such information.

£
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Prepared By: G. Dunn Date: 5/26/2011 Checked By: C. Crosman Date: 6/8/2011
Title: EVAPORATION TANK AND ENHANCED EVAPORATION DESIGN

PURPOSE

The purpose of this calculation is to determine the conceptual design of evaporation tanks and enhanced evaporation
devices that will be used to evaporate five million liters of waste water per year from the LANL facility.

REFERENCES

1. PADWP Average Discharge Volumes

2. Website: www.weather.lanl.gov

3. “Study on Simplified Model for Estimating Evaporation from Reservoirs,” Australian Journal of Basic and
Applied Sciences, 4(12): 6476, Equation 5; 2010

4. “Rainfall and Climate Variation over a Sloping New Mexico Plateau during the North American Monsoon,”
Journal of Climate, Volume 9: 3436, Table 2; 1996

5. “Evaporation Losses from Sprinkler Irrigation Systems under Various Operating Conditions,” Journal of

Applied Sciences, 9(3): 599, Equation 3; 2009

“Relative Humidity and Dew Point Table,” US Department of Commerce Weather Bureau

7. Steel, E.-W., and McGhee, Terence J., “3-17 Evaporation from Water Surfaces,” Water Supply and Sewerage,
5" ed., New York, New York, 1979, p. 41

N

DESIGN REQUIREMENTS

Evaporate five million liters per year.

The evaporation tank area will consist of a two (2) tank arrangement.

The walls of the Evaporation Tank will be 36 inches tall.

The width of the evaporation tanks is 69 feet.

The end and dividing walls of the evaporation tank are 1 foot a piece.

The Spray Evaporation System will be used for 12 hours per day during operational days.

SNk N~

UNCONFIRMED ASSUMPTIONS

1. The flow rate of the Spray Evaporation System is 150gpm.

DESIGN PROCEDURES

1. Evaporation tank surface area will be determined based on natural evaporation of the discharge volume
(approximately 5 million liters per year). The volume of water received in the evaporation tanks as a result
of precipitation will be evaporated by spraying.

2. Pan evaporation can be found in Reference 2. The two closest locations to Los Alamos from which historical
pan evaporation data are available are Sante Fe and Cochiti Dam.

3. Since these two locations are both within approximately 20 miles of Los Alamos, and because the data
indicates significantly different evaporation rates, these are compared to evaporation rates predicted by the
Linacre equation in Reference 3. The equation takes into account data specific to Los Alamos, including
mean temperature of air, elevation, latitude and mean dew-point temperature.

4. The Linacre method predicts Lake Evaporation, which is then converted to Pan Evaporation. Lake
Evaporation is 70% of Pan Evaporation (Reference 7).

5. The calculated Pan Evaporation using the Linacre method (120.27 inches/year) shows that the Pan
Evaporation is greater than both locations where historical data is available, Santa Fe (60.22 inches/year) and
Cochiti Dam (88.01 inches/year). Historical pan evaporation data from Cochiti Dam is selected as a
conservative basis for sizing the evaporation tank.
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6. The total surface area of the evaporation tanks will be found by dividing the total discharge volume (ft’) by
total Lake Evaporation (ft.). The result will be the surface area necessary to evaporate all of the discharge by
use of evaporation alone.

7. The Evaporation Losses (% of nozzle discharge evaporated) will be calculated using the equation found in
Reference 5, on a per month basis. The Evaporation Losses equation takes into account monthly wind speed,
ambient dry bulb temperature, and relative humidity.

8. Monthly wind speeds and ambient dry bulb temperatures were found using historical data from Reference 2.
Relative Humidity was found using monthly ambient dry bulb temperatures, dew point temperatures, and the
charts in Reference 6.

9. Evaporation Losses (% of nozzle discharge evaporated) per month were calculated using Reference 5 and
rounded down to the nearest whole percent to be conservative.

10. The flow per month, necessary to evaporate the total yearly precipitation volume is calculated by dividing
Total Precipitation in a year by Monthly Evaporation Losses (%).

11. Monthly spraying will be allocated throughout the year by using the same ratio as Lake Evaporation. Lake
Evaporation per month to Total Yearly Lake Evaporation will be equal to Actual Monthly Flow thru Spray
Nozzles to flow in a month necessary to evaporate the total yearly precipitation volume. Since enhanced
evaporation for December and January is 0, the Lake Evaporation for those months will be subtracted from
the Total Yearly Lake Evaporation when completing the ratio.

12. The result is the volume that must flow through the spray evaporation system each month, based on each
months specific Evaporation Losses (% of nozzle discharge evaporated), in order to evaporate the total yearly
precipitation.

13. Dividing each month’s Actual Monthly Flow thru Spray Nozzles by Evaporation Losses (%) results in the
Monthly Evaporation Due to Spray Nozzles in liters.

14. The Total Evaporation Volume due to Spray Nozzles (1,479,470 liters) is equal to the Total Volume of

- Precipitation in a year.

15. It has been assumed that the Spray Evaporation System will have a flowrate of 150 gpm and will run for 12
hours per day when operational. At that rate, 408,780 liters flow through the nozzles each day they are
operational. Dividing Actual Monthly Flow thru Spray Nozzles by 408,780 liters will result in the number of
days per month the spray evaporation system is operational.

16. The assumption of 36 inch tall walls is checked based on volume discharge, precipitation and evaporation.

17. Using the acre-inch method, the Net Volume Change per Month will be based on the Average Discharge
Volume, plus the Monthly Average Precipitation (based on surface area of the evaporation tank), minus the

_Average Pan Evaporation rate, and minus the Monthly Evaporation Due to Spray Nozzles on a monthly
basis.

18. The month that has the greatest Cumulative Evaporation Tank Volume will be used to check the final basin
size.

19. The evaluation year will begin in October to best reflect the maximum tank volume throughout the year, due
to the lack of evaporation during the winter months.

20. The maximum depth of the water in the Evaporation Tank will be calculated by dividing the Maximum
Cumulative Evaporation Tank Volume by the surface area of the evaporation tank.

CONCLUSIONS
The total surface area of the Evaporation Tank is 34,204 ft.

The overall size of a 2 tank arrangement is 499 feet long x 71 feet wide (outside-to-outside basin walls). Each tank
will have a water surface area of 248 feet long x 69 feet wide.

Based on a flow rate of 150 gpm in the spray evaporation system and a 12 hour spray cycle per day, the spray
evaporation system must be in operation 63 days per year. The monthly allocation of spray nozzle usage can be
found on Sheet 12, in Body of Calculation.

L

BuETZE
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Based on the Maximum Cumulative Evaporation Tank Volume, the Maximum Depth of Water in the Evaporation
Tank is 13.51 inches, which is less than the design requirement of 36 inches.

9




-= Burns and Roe Enterprises, Inc.

W.0. No: 03131-001 Cale. No: 03131-001-ME-100 Sheet No: 6 Cont’d en Sht: 7

Prepared By: G.Dunn Date: 5/26/2011 Checked By: C. Crosman Date: 6/8/2011
Title: EVAPORATION TANK AND ENHANCED EVAPORATION DESIGN

BODY OF CALCULATION
To determine the evaporation tank’s surface area, the process inflow rates and pan evaporation rates must be used. The Discharge Volume data supplied by LANL is as follows:

Average Discharge Volumes Provided by PADWP (per Ref. 1)

Jan f Feb f Mar i Apr ( May i Jun g Jul f Aug i Sep I Oct ; Nov § Dec f Total
Liters per month (Average 2006 - 2010} 396,762 342,487 396,997 380,578 432,909 423,864 482,251 545,821 407,126 382,227 384,593 396,564 4,972,179
Cubic Feet per month 14,012 12,095 14,020 13,441 15,289 14,969 17,031 19,276 14,378 13,499 13,582 14,005 175,597

Pan Evanoration

The two closest locations to Los Alamos from which historical pan evaporation data are available are Sante Fe and Cochiti Dam. These are as follows:

Santa Fe Monthly Average Pan Evaporation (Inches) Between 1972 and 2005 (per Ref. 2)

Jan § Feb ' Mar { Apr ! May ; Jun i Jul § Aug 3 Sep I Oct § Nov f Dec Total
Pan Evaporation
in/month (Ep) 0.00 0.00 0.00 7.10 9.76 1131 10.36 $.20 741 5.08 0.00 0.00 60.22
Cochiti Dam Monthly Average Pan Evaporation (Inches) (per Ref, 2)

Jan f Feb 1 Mar i Apr i May , Jun i Jul ; Aug ! Sep I Oct i Nov § Dec i Total
Pan Evaporation
in/month (Ey) 0.00 4.14 6.44 848 11.07 12.95 12.38 10.62 891 6.29 3.94 279 88.01

Since these two locations are within approximately 20 miles of Los Alamos, and because the data indicate significantly different evaporation rates, these are compared to evaporation rates predicted by the Linacre equation (per Reference 3) as follows:

£ (7Dn(71'l;:3f06h))+15(Ta_Td)

80-T,

Where:

E =lake evaporation (mm/day)

T, = mean temperature of air (C°)

h = elevation (meters) = 7174 feet = 2186.64 meters
L = latitude (degrees) = 35.89

T ;= mean dew-point temperature (C°)

The following data from Reference 2 and Reference 4 was used for the equation:

Monthly Mean Temperature (per Ref.2)

Jan I Feb L Mar % Apr I May I Jun ; Jul { Aug ; Sep I Oct l Nov g Dec ;
Mean Monthly Temperature
P 287 323 383 46.2 553 64.9 68.0 65.7 60.0 49.6 377 299
Mean Monthly Temperature
- ce -1.8 0.2 35 7.9 12.9 18.3 20.0 18.7 15.6 5.8 32 -1.2

m
4
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Monthly Mean Dew Point Temperature (per Ref. 4)
. Jan ! Feb i Mar g Apr s May ; Jun LJul LAug ‘ Sep % Oct i Nov % Dec §

Mean Monthly Dew Point Temperature
c° -9.5 -8.0 -6.5 -5.5 -0.5 3.5 8.0 9.0 50 -0.5 -6.0 -8.5

The resulting monthly lake evaporation rates using the Linacre equation are as follows:

Lake Evaporation using Linacre Equation (per Ref. 3)

Jan ! Feb g Mar I Apr } May % Jun ! Jul § Aug ‘ Sep ! Oct i Nov I Dec ; Total
Lake Evaporation
mm/day 2,92 3.36 4.33 597 722 9.15 9.02 8.04 733 5.76 4.11 2.95
in/month (Ey) 3.56 3.70 528 7.05 8.81 10.81 11.01 9.81 8.66 7.03 4.85 3.60 84.19

A factor of 0.7 is used to convert lake evaporation rate to pan evaporation (E; = 0.7(E,)) as follows:

Pan Evaporation using Linacre Equation ( per Ref. 7)
Tan | Feb | Mar | Apr | May | Jun | Ju | Ag | Sep | Ot | Nov | Dec | Total

Pan Evaporation
in/month (E;) 5.09 5.29 7.55 10.07 12.59 15.44 15.73 14.02 12.37 10.04 6.93 5.14 120.27

This is compared to available pan evaporation data as follows:

Santa Fe 2 Jan ; Feb [ Mar f Apr i May * Jun ! Jul f Aug 5 Sep { Oct ! Nov { Dec ! Total
Pan Evaporation

in/month (Ep) 0.00 0.00 0.00 7.10 9.76 11.31 10.36 9.20 7.41 5.08 0.00 0.00 60.22
Cochiti Dam Jan I Feb l Mar i Apr I May l Jun 1 Jul i Aug E Sep i Oct g Nov I Dec ; Total

Pan Evapoeration
in/month (Ep) 0.00 4.14 6.44 8.48 11.07 1295 1238  10.62 8.91 6.29 3.94 2.79 88.01

Since the Linacre equation shows that pan evaporation at Los Alamos will be greater than Sante Fe and Chochiti Dam, the data from Cochiti Dam is selected as a conservative basis for sizing of the evaporation tanks.
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Evaporation Tank Sizing

The evaporation tank will be sized using the total Yearly Average Discharge Volume provided by LANL as the basis. The discharge data is as follows:

Average Discharge Volumes Provided by PADWP (per Ref. 1)

Jan ‘ Feb ; Mar f Apr ] May ! Jun ; Jul ! Aug i Sep Oct 3 Nov { Dec J Total J
Liters per month (Average 2006 - 2010) 396,762 342,487 396,997 380,578 432,909 423,864 482,251 545,821 407,126 382227 384,593 396,564 4,972,179
Cubic Feet per month 14,012 12,095 14,020 13441 15289 14969 17,031 19276 14378 13499 13,582 14,005 175,597

The total surface area will be calculated using only pan evaporation and the data above. Additional volume (precipitation) added to the evaporation tank throughout the year will be used as the basis for the spray evaporation system design, found further along in this
calculation. The total surface area of the evaporation tank will be found by dividing the total discharge volume (ft*) by total lake evaporation (ft.). The result will be the surface area necessary to evaporate all of the discharge by use of pan evaporation alone.

Again, pan evaporation at Cochiti Dam is as follows:

Pan Evaporation Cochiti Dam (per Ref. 2)
Jan f Feb i Mar I Apr § May [ J\Ll Jul ! Aug I Sep § Oct ! Nov x Dec i Total

Pan Evaporation
in/month (Ep) 0.00 4.14 6.44 8.48 11.07 1295 12.38 10.62 891 6.29 3.94 2.79 88.01

Using a factor of 0.7, the pan evaporation rate was converted to lake evaporation.

Lake Evaporation Cochiti Dam (per Ref. 7)

Jan 3 Feb Mar § Apr L May i Jun I Jul L Aug I Sep { Oct 5 Nov i Dec I Total
Lake Evaporation
in/month (E;) 0.00 2.90 4.51 5.94 7.75 9.07 8.67 7.43 6.24 4.40 2.76 1.95 61.61
Total Discharge Volume = 175,597
Total Lake Evaporation (Cochiti Dam) (in) = 61.61 in
Total Lake Evaporation (Cochiti Dam) (ft.) = 5.13 ft. o~
Total Evaporation Tank Surface Area = 34,204 fi?
Width (given) = 69 ft.
Total Pond Length = 496 fi.
Total Length per Pond = 248 fi.
Total Width (including end walls, 1 ft. per wall) = 60 ft. +2ft. =711t
Total Length (including end walls and 1 common = 496 ft. +2 ft. + 1ft. =499 f1.

dividing wall, 1 ft. per wall)
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Spray Evaporation System Design

The Spray Evaporation System for the Evaporation Tank will be designed using precipitation as the basis. The precipitation data from Los Alamos, NM is as follows:

Precipitation (per Ref. 2)
Jan [ Feb ! Mar { Apr [ May I Jun ; Jul i Aug g Sep 1 Oct f Nov g Dec l Total

Menn Monthly Precipitation
in 0.90 0.75 1.05 0.98 132 1.38 3.07 3.61 1.95 1.55 0.87 0.50 18.33

The Evaporation Tank sizing only took into account Discharge Volumes provided by LANL, therefore the Spray Evaporation System will be designed to relinquish the total yearly precipitation volume. The evaporation rate due to spray nozzles will be calculated using the
following equation (per Ref. 5):

Equation (1) E = 4.375¢%106% (g, — g,) 000920102
Where:

E = Evaporation Losses (% of nozzle discharge)

u = wind speed (mph)

7= Ambient Dry Bulb (C°)

(es—e,) = Vapor Pressure Deficit (mbar)

‘Where:

17.27T RH
Equation (2): (g — €,) = 0.611ez73+7(1 — m)
(es—e4) = Vapor Pressure Deficit (mbar)
T = Ambient Dry Bulb (C°)
RH = Relative Humidity

The Evaporation Losses will be calculated on a per month basis. The inputs to the Vapor Pressure Deficit equation are as follows:

Ambient Dry Bulb Temperature (per Ref. 2)
Jan Feb i Mar { Apr llay{ Jun i Jul { Aug i Sep § Oct i Nov iDec (

Mean Monthly Temperature
Fe 28.7 323 383 46.2 553 64.9 68.0 65.7 60.0 49.6 377 29.9
Mean Monthly Temperature
c° -1.8 02 35 7.9 129 18.3 20.0 18.7 15.6 9.8 32 -1.2
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The Relative Humidity was found using Ambient Dry Bulb Temperature and Dew Point Temperature, both given for the Los Alamos site, and the “Relative Humidity and Dew Point Table” (Reference 6). The data is as follows:

Dew Point Temperature (per Ref. 4)

Jan f Feb I Mar ! Apr % May I Jun E Jul i Aug E Sep I Oct i Nov § Dec i
Mean Monthly Dew Point Temperature
Cc° 9.5 -8.0 -6.5 =5.5 -0.5 3.5 80 9.0 5.0 -0.5 -6.0 -8.5
Mean Monthly Dew Point Temperature
F° 14.9 17.6 20.3 22.1 311 383 46.4 48.2 41 311 21.2 16.7
Resulting in the following:
Relative Humidity (per Ref. 6)

Jan Feb { Mar g Apr } May § Jun i Jul l Aug { Sep 1 Oct { Nov ! Dec E
Mean Monthly Humidity
% 56.61 5438 4733 3889 3973 37.16 46.10 53.70 4900  49.10 50.61 5726

The Vapor Pressure Deficit per month using Equation (2} is as follows:

Jan f Feb i Mar Apr f May ! Jun f Jul ? Aug I Sep { Oct ] Nov i Dec i

Vapor Pressure Deficit (e;—e,)
mbar 0.2323 02828 04137 06514 08972 13221 1.2607 09988 09042 0.6169 03797 0.2392

Using information from above, and the Monthly Average Wind Speed in Los Alamos, the Evaporation Losses (% of nozzle discharge) were calculated using Equation (1) and rounded down to the nearest whole percent to be conservative. The information is as follows:

Wind Speed Los Alamos, NM (per Ref. 2)

Jan j Feb § Mar J Apr § May i Jun ‘ Jul ; Aug E Sep } Oct % Nov f Dec f
Average Wind Speed
mph 39 5.7 75 8.1 7.1 73 53 48 5.7 51 4.4 32
Evaporation Losses due to Spray Nozzles

Jan Feb ! Mar J;Apr E May ; Jun L Jul i Aug % Sep I Oct } Nov [ Dec [
Evaporation Losses dne to Spray Nozzles
% (Rounded Down) 0 9 8 8 7 7 S S 6 5 6 0

The flow is calculated by dividing Total Precipitation in a year by Monthly Evaporation Losses. The resulting value is the total volume that must flow through the nozzles in one month to evaporate the total precipitation in one year. The spraying will be allocated throughout
the year by using the same ratio Lake Evaporation. Lake Evaporation per month to Total Yearly Lake Evaporation will be equal to Actual Monthly Flow thru Spray Nozzles to Total Flow thru Spray Nozzles @ Monthly Evaporation Rate for All Necessary Yearly
Evaporation. Since the Evaporation Losses due to Spray Nozzles for December and January are 0, the Lake Evaporation for those months will be subtracted from the Total Yearly Lake Evaporation when completing the ratio. The data is as follows:

Monthly Precipitation Los Alamos, NM (per Ref. 2)
Jan § Feb f Mar i Apr g May f Jun ; Jul i Aug ; Sep 1 Oct I Nov ! Dec ! Total {

Mean Monthly Precipitation
in 0.90 0.75 1,05 098 132 1.38 3.07 3.61 1.95 1.55 0.87 0.50 18.33
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The total precipitation volume for the year is calculated by multiplying the surface area (including safety factor) of the evaporation tank by total precipitation:

Total Precipitation = 18.33 inches

Total Evaporation Tank Surface Area = 34,204 ft*

Total Evaporation Tank Surface Area = 0.7852 acres

Total Volume of Precipitation = 14.3931 acre-inches
Total Volume of Precipitation = 1,479,470 liters

The total flow necessary to evaporate the Total Volume in one specific month is calculated by dividing the Total Volume of Precipitation by Evaporation Losses due to Spray Nozzles.

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec g
Evaporation Losses due to Spray Nozzles
decimal 0 0.09 0.08 0.08 0.07 0.07 0.05 0.05 0.06 0.05 0.06 0
Total Flow thru Spray Nozzles
liters 0 16438,555.56 18,493,375.00 18,493,375.00 21,135,285.71 21,135,285.71 29,589,400.00 29,589,400.00 24,657,833.33 29,589,400.00 24,657,833.33 0

The amount of spraying is allocated throughout the year by using the same ratio of Monthly Lake Evaporation to Total Lake Evaporation (less December and January totals).

Jan Feb Mar l Apr { May § Tun E Tul g Aug % Sep Oct ‘ Nov % Dec s Total
Lake Evaporation Cochiti Dam
in/month . 0.00 2.90 4.51 5.94 1.75 9.07 8.67 743 6.24 4.40 2.76 1.95 61.61
Actual Monthly Flow thru Spray Nozzles
liters 0 798,58742  1,397,527.99 1,840,223.19 274545427  3211,71028 429848360 3,68739061 2,578,04852  2,18396299 1,140,012.48 0
Evaporation Due to Spray Nozzles
liters 0 71,872.87 111,802.24 147,217.85 192,181.80 224,819.72 214,924.18 184,369.53 154,682.91 109,198.15 68,400.75 0 1,479,470

The Total Evaporation Due to Spray Nozzles (1, 479,470 liters) is equal to the Total Volume of Precipitation.

1t has been assumed that the Spray Evaporation System will have a flow rate of 150 gpm and will run for 12 hours per day when operational. At that rate, 408,780 liters flow through the nozzles each day they are operational. Dividing Actual Monthly Flow thru Spray
Nozzles by 408,780 liters will give you how many days per month the spray evaporation system is operational. !

150 gallons minute

9000 gallons hour (@ 12 hours per day)
108000 gallons day

408780 liters day
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Spray Evaporation System
Jan Feb [ Mar i Apr 3 May i Jun E Jul } Aug § Sep 1 Oct 3 Nov % Dec ! Total

Total Spraying Days per Month
days 0 2 4 5 7 8 11 10 7 6 3 0 63

The Spray Evaporation System will be active a total of 63 days per year.

Basin Depth Check

Using the acre-inch method, the basin capacity will be based on the Average Discharge Volume, plus the Monthly Average Precipitation (based on surface area of the evaporation tank), minus the Average Pan Evaporation rate, and minus the Monthly Evaporation Due to
Spray Nozzles on a monthly basis. The month that has the greatest inflow rate will be used to determine the final basin size.

Jan i Feb ; Mar { Apr g May 1 Jun E Jul ! Aug l Sep i Oct { Nov i Dec ! Total

Average Discharge Volumes
(liters) 396,762 342,487 396,997 380,578 432,909 423,864 482,251 545,821 407,126 382,227 384,593 396,564 4,972,179
(acre-inch) [ 386] 3.33 | 3.86 | 3.7 | 4.21 | 412 4.69 | 531 | 3.96 | 372 374 386 ]

-plus-
Mean Monthly Precipitation
(inches) 0.90 0.75 1.05 0.98 1.32 1.38 3.07 3.61 1.95 1.55 0.87 0.90 18.33
(acre-inch) (0.7557628 acre tank) ’707¢ 0.59 | 0.82 | 0.77 1.04 I 1.08 241 2.83 | 1.53 1.22 0.68 I 0.71 l

-minus-
Pan Evaporation (Cochiti Dam)
(inches) (Ep) 0.00 4.14 6.44 8.48 11.07 12.95 12.38 10.62 891 6.29 3.94 2.79 88.01
Lake Evaporation (Cochiti Dam)
(inches) (B;=0.7* E) 0.00 2.90 4.51 594 7.75 9.07 8.67 743 6.24 4.40 T 276 1.95 61.61
(acre-inch) (B = 0.7 * E,) [ oo osy] (.54 | (4.66) | (6.08) | 112) | (6.80) | (5.84) | o]  eae] el asn]

=minus-

Monthly Evaporation Due to Spray Nozzles

liters 0.00 (71,872.87) (111,802.24) (147,217.85) (192,181.80) (224,819.72) (214,924.18) (184.369.53) (154.682.91) (109,198.15) (68,400.75) 0.00
_{acre-inch) | 0.00 I (0.70) | (1.09) I (1.43) . (1.87) (2.19) (2.09) (1.79) (1.50) l ] (1.06) I (0.67) 0.00 |

Net Volume Change in Month

(acre-inch) 4.57 0.94 0.06 (1.62) (2.71) (4.10) (1.80) 0.51 (0.91) 0.42 1.59 3.03

The evaluation year will begin in October to best reflect basin volume accumulation due to lack of evaporation during the winter months.

Oct Nov f Dec Jan f Feb i Mar 3 Apr ’ May j Jun I Jul ; Aug } Sep 5

Net Volume Change in Month
(Year Ending in September)
(acre-inch) 0.42 1.59 3.03 4.57 0.94 0.06 (1.62) 2.71) (4.10) (1.80) 0.51 (0.91)
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The Cumulative Evaporation Tank Volume will be determined each month by summing each month’s Net Voluine Change with all previous months Net Volume Changes. The results are as follows:

Oct Nov Dec Jan Feb % Mar g Apr ; May ! Jun i Jul i Aug ’ Sep I

Net Volume Change in Month (Year
Ending in September)
(acre-inch) 0.42 1.59 3.03 4.57 0.94 0.06 (1.62) .7 (4.10) (1.80) 0.51 (0.91)

Cumulative Evaporation Tank

Volume (Year Ending in

September) .

(acre-inch) 0.42 2.01 5.04 9.61 10.55 10.61 8.99 6.28 2,18 0.38 0.90 0

The maximum Cumulative Evaporation Tank Volume during the year is 10.61 acre-inches. The maximum depth of the water in the Evaporation Tank will be calculated by dividing this volume by the surface area of the evaporation tank. The results are as follows:

Maximum Cumulative Evaporation Tank
Volume (Year Ending in September)

(acre-inch) 10.61
Surface Area of Evaporation Tank
(acre) 0.7852

Maximum Depth of Water in Evaporation
Tank based on Surface Area

(inches) 13.51

The Maximum Depth in the Evaporation Tank based on Surface Area is 13.51 inches, which is less than the design requirement tank height of 36 inches.
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PURPOSE

The purpose of this calculation is to size the Effluent Transfer Piping System and then proceed to check that the
existing Effluent Transfer Pump is sufficient for the new routing that will pump effluent from TA-50-1 to the
Evaporation Tanks located in TA-52.

REFERENCES

1. Website: www.weather.lanl.gov

2. Zero Liquid Discharge (ZLD) Sub-Project: Requirements and Criteria Document (Document ID: 100761-

ZLD-RCD-0003)

Goulds Pump Data Sheet; Model: 3996; Size: 2X3-13; Group: MT

ASME B31.3 — 2002 “Process Piping”

5. LANL Radioactive Liquid Waste Treatment Facility (RLWTF): Zero Liquid Discharge P&ID and Sequence

of Operation, C55751- M-6000 Rev. A and C55751- M-6001 Rev. A

Crane Technical Paper 410

7. LANL Radioactive Liquid Waste Treatment Facility (RLWTF): Zero Liquid Discharge P&ID and Sequence
of Operation Sheets M-6000 Rev. A and M-6001 Rev. A

8. Georg Fischer Central Plastics — Connector and Equipment Catalog; Butt Fittings: Butt Reducers (p. 20-22)
(https://communications.centralplastics.com/pls/portal/docs/PAGE/CENTRAL_PUBLIC/TAB10201/GF%20
CENTRAL%20CATALOG%20CONVENTIONAL%20FUSION%20SECTION.PDF)

9. Bums and Roe Engineering Standard, R153450M1, Maximum Allowable Velocities for Flow of Water and
Steam in Pipes

10. Heald, C.C., Cameron Hydraulic Data, 19% ed., 19 Printing, Canada, 2002

bl

&

DESIGN REQUIREMENTS
1. All Effluent Transfer piping shall conform to ASME B31.3.
2. Design temperature will be equal to the maximum mean monthly temperature.
3. Design pressure will be equal to the maximum operational pressure, which equals suction side design

pressure plus pump shut off head, plus 10%.

Design flow rate is equal to the design flow rate of the existing pumps (250 GPM) (per Ref. 3).
High Density Polyethylene (HDPE) piping will be used for the Effluent Transfer piping.

Fluid velocity will be less than 12 ft/sec (per Ref. 9)

10% will be added to the pressure drop due to friction in the new piping to account for the unknown
existing routing upstream of the terminal point (LANL side) and elevation changes in the routing.

8. Operating flow rate of the Effluent Transfer System is 150 GPM (per Ref. 2).

Noawn ke

UNCONFIRMED ASSUMPTIONS

1. The operating pressure on the suction side of the existing Effluent Transfer Pumps is atmospheric pressure.

2. Routing upstream (LANL side) of termination point.

3. There is a holding tank upstream of the Effluent Transfer Pumps with +5 feet of static suction head.

4. The Friction Head Loss in the suction piping of the existing Effluent Transfer Pump is equal to 5 feet.
DESIGN PROCEDURES

1. Calculate design pressure and temperature of the suction piping of the existing Effluent Transfer Pump.

2. Calculate Total Suction Head using assumptions.

T
2
,.
de
]
e
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Calculate design pressure and temperature for the discharge piping for the existing Effluent Transfer Pump.

4. Using the calculated discharge design pressure and temperature, select the pipe class for all piping from
Reference 4.

5. Calculate the discharge pipe length from the termination point located at TA-50 to the Evaporation Tanks
located at TA-52.

6. Input all necessary discharge information into the Burns and Roe Standard Pressure Drop Calculation,
including pipe lengths, fittings and design conditions.

7. The pressure drop through the discharge piping is determined based on the Darcy Formula. The Burns and
Roe Standard Pressure Drop Calculation will perform these actions.

8. Per Reference 9, the Effluent Transfer Pump discharge piping velocity shall not exceed 12 ft/sec.
9. Select a discharge pipe size based on the Burns and Roe Standard Pressure Drop Calculation output.

10. 10% will be added to the calculated Friction Head Loss in the dischiarge piping to cover all losses that may
exist in the unknown piping upstream of the termination point (LANL side) and the effects of elevation
changes from TA-50 to TA-52 on pipe length. ’

11. Calculate Total Discharge Head based on the pressure drop at 250 GPM.
12. Calculate Total System Head.

13. Per Reference 2, the Effluent Transfer System will have a iormal operating flow rate of 150 GPM. Using the
pump curve (Reference 3), the total dynamic head available at 150 GPM will be compared to the Total
System Head (including suction side assumptions). If the available TDH at 150 GPM is greater than Total
Head Loss at 250 GPM, it has been proven that the existing Effluent Transfer Pump is sufficient for pumping
effluent from TA-50 to the Evaporation Tanks located in TA-52.

COMPUTER TYPE:__ Desktop-Dell , OPERATING SYSTEM: __ Windows

1. COMPUTER PROGRAM: PDCALC - Pressure Drop Calculation (Excel Template) VERSION: 1.2

X] APPROVED [ AUTHORIZED

ESI No. ESI# ME-008-02

 CONCLUSIONS

A 4" High Density Polyethylene (HDPE) DR 17 (Piping Specification 502, ASME B31.3 “Process Piping”) discharge
pipe size was selected for the Effluent Transfer Piping from TA-50 to the Evaporation Tanks.

The Total System Head calculated for the Effluent Transfer System while pumping from TA-50 to the Evaporation
Tanks at 250 GPM is 89.1 ft. Per Reference 2, the Effluent Transfer System shall have a working flow rate of 150
GPM. The pump curve (Appendix G) shows that at 150 GPM, there will be a Total Dynamic Head of 157 feet. The
TDH of the existing Goulds 3996MT 2X3-13 at 150 GPM is sufficient for the Effluent Transfer System while
pumping from TA-50 to the Evaporation Tanks. :

2t
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BODY OF CALCULATION

Systemn Boundaries

The Effluent Transfer System discharge piping begins at the outlet of the Effluent Transfer Pump (TA-50) and
continues to the inlet of the Evaporation Tanks (TA-52). The design pressure and temperature shall remain constant
throughout the Effluent Transfer piping. The pump location and pipe design upstream of termination point (LANL
side) between new and existing piping is unknown.

Design Temperature

The design temperature is equal to the maximum Mean Monthly Temperature (per Reference 1):

Jan ! Feb IMar!Apr!May!Juni]ul IAungeplOctiNoviDecl

Mean Monthly
Temperature

°F 287 323 383 462 553 649 680 657 600 496 377 299
Ttesign = 68.0 °F
Use 70 °F as Design Temperature.

Suction Side Design Pressure

The suction side design pressure shall be the suction side operating pressure plus the elevation head from the high
water level of the assumed holding tank to the pump inlet. Assumed operating pressure is atmospheric pressure and
assumed water level height is 5 feet above pump inlet.

Atmospheric pressure = 11.10 psia (per Reference 2)

Specific Gravity @ 70 °F = 0.999

Elevation from pump inlet to assumed holding tank high water level = 5 ft.
Converting to psi head @ 70 °F = (5 ft. * 0.999) /2.31 =2.17 psi

PSdesign =11.10+2.17=13.27 psia

Total Suction Head

Total Suction Head is equal to the static height in feet less all friction losses in the suction line (per Reference 10).
Total Suction Head will be used to determine the Total System Head of the Effluent Transfer System. It has been
assumed that there is a holding tank upstream of the Effluent Transfer Pumps with 5 feet of static head and the
Friction Head Loss in the suction piping of the existing Effluent Transfer Pump is equal to 5 feet.

hy=hy+he=5f.—5f =0 ft.

Discharge Side Design Pressure

The disch