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Acronyms and Definitions

ALP Arroyo Las Positas

ALPE Arroyo Las Positas East (storm water influent sampling location)

ALPO Arroyo Las Positas Outfall (storm water influent sampling location)

ASS2 Arroyo Seco South (storm water influent sampling location)

ASW Arroyo Seco West (storm water effluent sampling location)

AWQC ambient water quality criteria

B building

BMP best management practice

Bq/L becquerel/liter

CA California

CERCLA Comprehensive Environmental Response, Compensation and Liability Act of
1980

COD chemical oxygen demand

DI deionized

DO dissolved oxygen

DOE Department of Energy

DRB Drainage Retention Basin, renamed Lake Haussmann

EFA Environmental Functional Area

ERD Environmental Restoration Department

gpm gallons per minute

GRNE Greenville Road East (storm water influent sampling location)

HMMA Hazardous Materials Management Area

hr hour

IMF WAA Institutionally Managed Facilities Waste Accumulation Area

LCW low conductivity water

LLNL Lawrence Livermore National Laboratory

LLNS Lawrence Livermore National Security, LLC

MCL maximum contaminant level

pg/L micrograms per liter

mg/L milligrams per liter

MUSD Maintenance and Utilities Services Department

N/A not analyzed

NOEC no observed effects concentration

NPDES National Pollutant Discharge Elimination System

0&G oil and grease

pCi picocurie

PCB polychlorinated biphenyl

PCP pentachlorophenol

ppb parts per billion

PVC polyvinyl chloride

PTU portable treatment unit
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QA/QC
RCRA
RHWM
SC
SFBRWQCB
SI

SM
SWPPP
T

TCE
TDS

TF

TOC
TSS

U.S. EPA
vOC
WAA
WDR
WPDC
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Acronyms and Definitions (Continued)

quality assurance/quality control

Resource Conservation and Recovery Act of 1976
Radioactive and Hazardous Waste Management

specific conductance

San Francisco Bay Regional Water Quality Control Board
systeém internationale

standard method

Storm Water Pollution Prevention Plan

trailer

trichloroethene (or trichloroethylene)

total dissolved solids

treatment facility

total organic carbon

total suspended solids

United States Environmental Protection Agency

volatile organic compound

waste accumulation area

Waste Discharge Requirements

West Perimeter Drainage Channel (storm water effluent sampling location)
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EXECUTIVE SUMMARY

Results of the storm water quality monitoring program at Lawrence Livermore National
Laboratory (LLNL) in Livermore, California are reported as required in the Waste Discharge
Requirements (WDR) 95-174, National Pollutant Discharge Elimination System (NPDES)
Permit No. CA0030023. This report presents results for the 20142015 water year including:
the Storm Water Pollution Prevention Plan (SWPPP) facility inspection results, wet and dry
season observations, storm water discharge analytical data, and a summary interpretation of the
data.

The facility inspection results indicated a few minor instances at the Livermore Site in which
best management practices (BMPs) listed in the SWPPP were not properly implemented, but that
corrective actions have either been made or are in progress. Other than minor debris
accumulation (primarily leaves and sticks) at some sampling locations, storm water observations
did not identify any pollutants. Although there are no numeric effluent limits placed on storm
water discharges, data are compared with various criteria to determine if water quality remains
similar to natural or upstream conditions, or that concentrations are below levels of concern.
Acute and chronic fish toxicity testing indicated no toxicity in effluent storm water samples.
Storm water samples for the event on December 11, 2014 showed one constituent (gross beta
activity) above LLNL site-specific threshold comparison criteria in one effluent sample
(WPDC). The second WPDC sample of the water year and the 2 samples for WPDC for gross
beta activity for the prior year did not exceed the comparison criteria. For the April 7, 2015
event, analytical results showed nitrate as NO; exceeded the LLNL site-specific threshold
comparison criteria in one effluent sample. The Nitrate as NO; exceedance is likely from
CERCLA groundwater cleanup activities. All other effluent monitoring results were less than
comparison criteria. These results indicate that LLNL’s current BMPs are effective and that
operations at the LLNL Livermore Site during 2014-2015 did not significantly impact storm
water quality.
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1.0 Introduction

This report discusses the results of the 20142015 Livermore Site storm water monitoring
program. Storm water quality monitoring results for the LLNL Livermore Site are summarized,
fulfilling the annual reporting requirements of WDR 95-174, issued by the San Francisco Bay
Regional Water Quality Control Board (SFBRWQCB) on August 23, 1995, (hereafter referred to
as “the Permit”). The Permit expired on August 23, 2000. LLNL submitted a Report of Waste
Discharge (and an NPDES permit application) to renew the Permit on February 18, 2000, meeting
the requirement to submit a renewal application 180 days in advance of permit expiration.
SFBRWQCSB staff confirmed the administrative continuance in November 2000 (Morse 2000).

The Livermore Site is a 3.28-km? facility that is crossed by two intermittent streams, Arroyo Las
Positas and Arroyo Seco. The average annual rainfall at the Livermore Site is 13.7 inches (34.8 cm),
and the rainfall for the 20142015 reporting period was 10.75 inches (27.31 cm). Monthly rainfall
totals are presented in Table 1. LLNL monitors influent and effluent water quality as required by
the Permit. The six perimeter storm water sampling locations are shown in Figure 1, along with
three internal (on-site) monitoring locations around the drainage retention basin, renamed Lake
Haussmann.

Table 1. Monthly rainfall totals (in inches) collected at the LLNL Site meteorological station.

Date Monthly Total (inches)
May 2014 0.02
June 2014 0.00
July 2014 0.00
August 2014 0.00
September 2014 0.17
October 2014 0.33
November 2014 1.04
December 2014 6.81
January 2015 0.03
February 2015 1.30
March 2015 0.28
April 2015 0.77
Water Year TOTAL 10.75 inches
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Figure 1. Routine storm water sampling and observation locations.

2.0 Non-Storm Water Discharges

The SFBRWQCB issued the Permit to LLNL, allowing storm water discharges associated with
industrial activities and four categories of non-storm water discharges, including mechanical
equipment sources (e.g., air conditioners), building and grounds maintenance (e.g., landscape
irrigation), fire suppression and safety systems (e.g., hydrant testing), and water systems (e.g.,
backflow preventors). In addition, the Permit allows LLNL to administratively control several
building conduits that remain open because they are impractical to seal.

LLNL tracks authorized non-storm water discharge sources through the Building Drain
Management database and key plans, and an internal drain connection permitting process. As
required by the Permit, Provision C.8, LLNL evaluates all new construction, remodeling, and
equipment upgrades to determine if it is practical to eliminate permitted discharge sources. Ifit is
practical to do so, the discharge is eliminated. Modifications that result in new connections to
building conduits are added to the Building Drain Management database.
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Authorized non-storm water discharge sources and open building conduits are included in LLNL’s
Dry Season Observation Program. These observations help LLNL verify that the BMPs applied to
these discharge sources continue to be properly implemented. Areas in the Dry Season
Observation Program include secondary containment areas, loading and receiving areas, floor
drains open to the storm drainage system, and automatic sump pumps. These locations and
observation results are discussed in detail in this report in Section 4.0, Visual Observations. Non-
routine releases are summarized in Appendix A, Table A-1. This table includes unplanned
releases reportable under the Permit, Provision C.1, and non-routine releases allowed under the
Permit but requiring prior notification under Provision C.7.

3.0 Annual Site Inspections

Each of the Principal Directorates and Associate Directorates (ADs) (LLNL’s high level
organizational units) at LLNL conducts an annual inspection of its facilities to verify
implementation of the SWPPP and ensures that measures to reduce pollutant loading to storm
water runoff are adequately and properly implemented. The Principal Associate Directors and
ADs certify that their facilities comply with the provisions of the Permit and the SWPPP. Each
Principal Directorate and ADs document and keep on file the annual inspection results (as required
by the Permit). These records include the dates, places, and times of the site inspections and the
names of individuals performing the inspections. Because of the large number of facilities
inspected (more than 500 buildings and trailers), the detailed inspection results are not included in
this report, but the individual inspection records are available for submittal or review upon request.
All inspections were completed; findings and deficiencies are summarized in Appendix A,

Table A-2.

A few inspections noted inconsistent or incomplete implementation of BMPs in the annual SWPPP
inspections. All of these issues have either been corrected or are in the process of being corrected
as described in Appendix A, Table A-2. All other inspections indicated that the applicable BMPs
were implemented correctly and adequately.

4.0 Visual Observations

Dry season observations were performed and are provided in Appendix A, Table A-3. The
Permit requires that observations be conducted at least twice during the dry season (May through
September). These observations occurred on June 16 and September 17, 2014, at storm water
effluent sampling locations (Figure 1, Arroyo Seco West [ASW] and West Perimeter Drainage
Channel [WPDC]), at storm water influent sampling locations (Figure 1, Arroyo Seco South
[ASS2], Arroyo Las Positas East [ALPE], Arroyo Las Positas Outfall [ALPO], and Greenville
Road East [GRNEY]), at areas with a “high potential” of storm water pollution, and at non-storm
water discharge locations to determine the presence of stains, sludges, odors, and other anomalous
conditions. “High potential” areas include areas with automatic (e.g., sump pumps) or direct
connections to the surface and areas where activities may result in accidental releases to the
surface (e.g., loading/receiving areas and open rinse areas).

ESH-EFA-WQ-15-13164 — TK/CBF:rtd 3
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To determine the “high potential” areas, LLNL compiled and categorized potential storm water
pollution areas, using information from the following sources:

o LLNL Livermore Site Annual Storm Water Monitoring Report (Brandstetter 1994);,

e LLNL’s Building Drain Management Database;

e LLNL’s Report of Waste Discharges, March 1995 (Mathews and Welsh 1995); and

e LLNL’s Observation Records.

LLNL then conducted inspections, visual observations, and assessments of these potential areas for
storm water pollution. Areas determined as “high potential” are included in the dry season
observation program as follows:

e Arroyo Seco and Arroyo Las Positas (observations conducted at influent and effluent
locations);
Avenue K storm drain;
Automatic sump pump area at Building 191;
Loading/receiving areas in Buildings 194 and 341;
Concrete wash area near Parking Lot F-2; and
Floor drain areas open to the environment in Buildings 111, 194, 391, and 551.

During this reporting period, the dry season observations did not identify any unusual discharges.
Observed evidence of flow at some locations was from discharges of treated groundwater allowed
under the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
Record of Decision (US Department of Energy 1992). All indications of non-storm water flows
were attributable to permitted discharges or natural sources.

Wet season observations are summarized in Appendix A, Table A-4. The Permit requires that
wet season observations be conducted monthly during the wet season (October 2014 through
April 2015) when significant storm events occur (a significant storm is defined as runoff lasting
more than one hour). These observations are conducted at storm water influent and effluent
sampling locations. Observations often indicated turbidity at both influent and effluent locations,
but no unusual conditions or anomalies were observed. Storm event observations were recorded
during the qualifying December 2014 and April 2015 storms. Wet season observations were also
conducted during the months of October and November 2014, and January, February and

March 2015.

5.0 Storm Water Sampling and Analysis

The Permit requires collection of two samples each wet season at effluent locations ASW and
WPDC and at influent locations ALPE, ALPO, ASS2, and GRNE. Permit-driven storm water
samples were collected on December 11, 2014 and April 7, 2015; however, as in recent past years,
there was insufficient runoff at ALPO during the April 2015 storm to sample this influent location.
Samples were collected as soon as possible after runoff began (most within the first hour). Water
quality data from these storm water samples for the 2014-2015 reporting period are presented in
Appendix A, Table A-6 and Table A-7. Quality assurance and quality control (QA/QC) checks
are performed on all sampling and analysis from LLNL. All data analysis included standard

ESH-EFA-WQ-15-13164 — TK/CBF:rtd 4
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QA/QC practices. LLNL reports on QA annually in the Site Annual Environmental Report
(Jones et al. 2014); this information is available upon request.

The Permit currently does not contain numeric limits for storm water effluent. Therefore, site-
specific comparison criteria were developed from historical data to identify out-of-the-ordinary
data values (Table 2). These criteria are used to identify data values that require further
investigation and explanation. In addition to the Livermore Site-specific comparison criteria,
storm water results are compared to other published values, including: United States
Environmental Protection Agency (U.S. EPA) benchmarks; The Water Quality Control Plan, San
Francisco Bay Basin (Region 2) (Basin Plan) (SFBRWQCB 1995); U.S. EPA and State maximum
contaminant levels (MCLs) and Ambient Water Quality Criteria (AWQC). Although these latter
criteria were established for other regulatory programs, use of a broad range of criteria can help
LLNL evaluate the quality of Livermore Site storm water effluent and determine the adequacy of
BMPs. If a measured concentration is found to be higher than the comparison criteria, but the
value is the same or higher at the influent location, the source is assumed to be unrelated to
Livermore Site operations; therefore, further analysis is not warranted.

Table 2. Livermore Site-specific threshold comparison criteria for selected water quality parameters for
storm water runoff.

Parameter Comparison criteria
Total suspended solids (TSS) 750 mg/L*®
Chemical oxygen demand (COD) 200 mg/L*?
pH <6.0,>8.5°
Nitrate (as NO,) 10 mg/L*?
Ortho-phosphate 2.5mg/L"?
Beryllium 1.6 pg/L*?
Chromium(VI) 15 pg/L?
Copper 36 pg/L?
Lead 15 pg/L®
Mercury Above RL¢
Zinc 350 pug/L*®
Diuron 14 pug/L*?
Oil and grease 9 mg/L*
Tritium 36 Bg/L*®
Gross alpha 0.34 Bg/L*®
Gross beta 0.48 Bq/L*®

Note: The sources of values above these are examined to determine if any action is necessary.

e Site-specific value calculated from historical data and studies. These values are lower than the MCLs and EPA benchmarks
except for zinc, total suspended solids (TSS), and chemical oxygen demand (COD).

® California and EPA drinking water action level.

¢ RL= reporting limit = 0.0002 mg/L for mercury.

ESH-EFA-WQ-15-13164 — TK/CBF:rtd 5
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5.1 Toxicity Monitoring

As required by the Permit, grab samples were collected from the site storm water effluent location,
WPDC, and analyzed for acute and chronic toxicity using fathead minnows (Pimephales
promelas) as the test species. These tests are required only at effluent location WPDC and are not
conducted with water from corresponding influent locations. The testing laboratory provides
water for the control sample, which consists of EPA synthetic moderately-hard water.

In the acute test, 96-hour survival is observed in undiluted storm water collected from location
WPDC. The Permit states that an acceptable survival rate is 20 percent lower than a control
sample. If the acute toxicity test is failed, the Permit requires LLNL to conduct toxicity testing
during the next significant storm event. After failing two consecutive tests, LLNL must perform a
toxicity reduction evaluation to identify the source of the toxicity. The 96-hour acute toxicity test
results from the April 7, 2015 sample collected at WPDC (100 percent survival, compared to

100 percent survival in the laboratory control sample) show that this water was not acutely toxic to
fathead minnow survival (Table 3a).

The 7-day chronic fish toxicity test compared the survival and growth of fathead minnow larvae in
the storm water sample (again collected at WPDC on April 7, 2015) to the survival and growth of
the minnow larvae in a laboratory control sample water. The test results are summarized in

Table 3b. The analytical laboratory reported no statistically significant differences for either end
point, and the no observed effect concentrations (NOECs) for both survival and growth were
determined to be 100 percent. These results demonstrate that there was no observed toxicity in
LLNL storm water effluent.

Table 3a. Single point acute fish toxicity test results for April 7, 2015, at WPDC.

% Survival
Location Sample Replicate A Replicate B Mean
Laboratory EPA synthetic 100 100 100
Control “moderately hard” water
WPDC Site Effluent 100 100 100

Table 3b. Chronic fish toxicity test results for April 7, 2015, at WPDC.

Sample 7-day survival 7-day weight *
Concentration (%) Avg. (%) Avg. (mg)
100% Laboratory Control 100 0.664
100% WPDC Site Effluent 100 0.652

? Average weight of the fathead minnow larvae at the end of the 7-day toxicity test.

5.2 Non-Radioactive Parameters

Table 4 lists the constituents in the December 11, 2014 and the April 7, 2015 storm water samples
that exceeded the threshold comparison criteria in Table 2 (full results are in Appendix A,
Table A-6 and A-7).

ESH-EFA-WQ-15-13164 — TK/CBF:rtd 6
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Table 4. Constituents in storm water greater than the LLNL-specific threshold comparison criteria.

Influent or LLNL Threshold

Constituent Date Location Effluent Result Criteria
TSS 12/11/2014 ALPO Influent 760 mg/L 750 mg/L

Gross Beta 12/11/2014 WPDC Effluent 15.9 pCi/L 12.97 pCi/L
Nitrate (as NO;) 12/11/2014 GRNE Influent 13 mg/L 10 mg/L
12/11/2014 ALPO Influent 12 mg/L 10 mg/L
04/07/2015 ASW Effluent 22 mg/L 10 mg/L
04/07/2015 GRNE Influent 30 mg/L 10 mg/L
Copper 12/11/2014 ALPO Influent 42 mg/L 36 mg/L
Lead 12/11/2015 ALPO Influent 20 mg/L 15 mg/L

Nitrate concentration was found above the LLNL comparison criteria of 10 mg/L at ASW during

the second storm. ASW is an effluent sample.

Because runoff from landscaped areas between the ASS2 and ASW locations could contribute to
the nitrate concentration reported in the ASW sample, that source was immediately investigated.
However, landscape services personnel had not applied fertilizer to this area in the months of

March or April 2015. The turf in that area is being browned out due to the drought. Fertilizer at

LLNL is always applied in accordance with applicable LLNL BMPs.

Another possible source of nitrates in samples collected at ASW is the treated groundwater that
discharged from Treatment Facility A (TFA), immediately upstream of the ASW sampling
location. TFA is permitted under CERCLA for removing volatile organic compounds (VOCs)
from groundwater. TFA was in operation on April 7, 2015, discharging at 240 gpm. Nitrate
concentrations in groundwater from extraction wells that supply TFA typically range from

20 mg/L to 40 mg/L. Hence, any TFA effluent that comingles with storm water runoff between
the ASS2 and ASW sampling locations would have the effect of increasing nitrate concentration in
runoff samples. LLNL continues to monitor for nitrates and investigate potential sources.

5.3 Radioactive Parameters

Environmental measurements are reported in Systéme Internationale (SI) units. The SI unit for
radioactivity is the becquerel (Bq), equal to 1 nuclear disintegration per second. The more
commonly used unit, picocurie (pCi), is equal to 1 nuclear disintegration per 27 seconds. Results
for tritium, gross alpha, and gross beta activities from storm water samples collected during
2014-2015 are included in Appendix A, Tables A-6 and A-7. The gross beta measurement of
radioactivity was above the LLNL specific comparison criteria (0.48 Bg/L) at the WPDC location
on December 11, 2014 (Table 4). Occasionally we detect gross alpha or gross beta radioactivity in
runoff samples. The gross beta activity is likely due to naturally occurring potassium-40,
radon-228 and uranium-238 daughters in soil particles entrained in the runoff. The two WPDC
samples from the previous water year and the WPDC sample from the April 2015 sample were all
below the Livermore Site comparison value.

ESH-EFA-WQ-15-13164 - TK/CBF:rtd




UCRL-AR-126783-15

Lawrence Livermore National Laboratory Livermore Site
Annual Storm Water Monitoring Report for Waste Discharge Requirements 95-174
August 2015

6.0 Summary and Conclusions

The storm water monitoring program at LLNL goes beyond the requirements of the Permit by
sampling at more locations and for more parameters than the Permit requires. This additional
monitoring is called for under the environmental monitoring requirements of various Department
of Energy (DOE) Orders. Furthermore, LLNL investigates water quality parameters that are found
to be above historic levels as demonstrated by the site-specific comparison criteria in Table 2.

Storm water observations were performed monthly during the wet season and quarterly during the
dry season, with no major deficiencies noted. Inspections of BMPs listed in the SWPPP revealed
some areas for improvement, for which corrective actions have either been made or are in
progress.

Storm water samples showed two effluent constituents from sampling location WPDC (gross beta)
and ASW (nitrate) above LLNL site-specific threshold comparison criteria. The high gross beta
value does not represent a trend and is likely due to naturally occurring radioactivity in soil. The
high nitrate value is consistent with nitrogen concentrations in groundwater from extraction wells
that are discharged under a CERCLA permit to Arroyo Seco.

Acute and chronic fish toxicity testing indicated no toxicity in storm water runoff samples, and all
other effluent monitoring results were less than comparison criteria. These monitoring results
indicate that LLNL’s current BMPs are effective and that operations at the LLNL Livermore Site
during 2014-2015 did not impact storm water quality.
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Table A-1. May 1, 2014—April 30, 2015 - Summary of non-routine releases, Livermore Site.

Date

Location

Description

5/12/14

B-191

A 1-% inch irrigation control valve with an estimated flow of 40 gpm stuck on over the weekend
at B-191, west of parking lot A10. It started its cycle on Saturday at 9 p.m. and was secured
Monday at 6:30 a.m. = 33.5 h = 2,010 min x 40 gpm = estimated 80,400 gal total discharge. We
estimate that 75% reached Arroyo Las Positas via an overland route= 40 gpm x 75% = 30 gpm.
This flow is a tenth of the ERD treated water discharge to Arroyo Las Positas that passes north of
B-191, which totals 322 gpm. A wildlife biologist visited the area and didn’t see evidence of any
direct sedimentation to the Arroyo. Notification was made to the SFBRWCSB is in accordance
with our Industrial Storm Water Permit (95-174) and Storm Water Pollution Prevention Plan
(SWPPP) as a “Low Impact/Nuisance” category. Courtesy notification was made to the City of
Livermore.

5/14/14

B-132N

Water flowed into a storm drain on the west side of B-132N from programmatic activities.
Program personnel confirmed that it was clean city water from testing an abrasive cutter. The last
catch basin along the drainage route was completely dry, therefore it was determined that the
water did not flow offsite

5/29/14

B-271

Approximately 45 gal of City water from a water main line that feeds the generators for B-271
became blocked by tree roots northwest of the facility. The water overflowed onto the nearby
parking lot, no water entered any catch basins. MUSD personnel unblocked the water line in the
afternoon.

5/31/14

B-321C

Approximately 1,500 gal of Chiller Water (with sodium nitrite at 500 ppm) was released from a
leaking pipe on the roof of B-321C. The released water ran down roof drains to the asphalt north
of B-321 and into a storm drain catch basin on the north side of T-3226. Storm Drains north of
B-321 flow north past the West Traffic Circle to Arroyo Las Positas. This catch basin is
approximately 3/4 of a mile south of Arroyo Las Positas. Approximately 1/3 of the distance is
culverted. Approximately 2/3 of the distance is an unlined, vegetated channel.

An HVAC technician was working on the system at 10:30 a.m. and did not see any leaking
water. Later, a leak was discovered at 4:30 p.m. Given a maximum leak time of 6 h (360 min)
and a 3/4-in. makeup line that could flow at approximately 10 gpm, it is calculated that 3,600 gal
from CW makeup was leaked. Estimate of 2,000 ft of 6-in. pipe for system volume of (2,000 x
1.5 gal/ft) 3,000 gal and given the assumption chilled water pumps evacuated 50% of system
volume before cavitating (3,000 x 0.5), it is calculated that 1,500 gal of treated water at 500 ppm
sodium nitrate was released. During the wildlife assessment on 6/2, evidence showed that water
did not flow through the channel to the Arroyo. The discharged water must have percolated into
the soil very soon after it reached the unlined channel. The above ground storm drain was
surveyed from the discharge location of the culvert downstream approximately 0.25 mi. There
was no ponded water or saturated soil within relatively deep (2-3 feet) erosional depressions in
the above ground drainage channel indicating that it is unlikely that chiller water reached Arroyo
Las Positas.

6/3/14

Lift
Station
LS-303A,
south of
West Gate

At approximately 9:30 a.m., the MUSD Water Shop received a call from Security reporting a
smell of sewage at the security kiosk (Building OS071N) located on West Gate Drive. Raw
sewage spilled out of the 3-in. cleanout inside of Lift Station LS-303 A, which is located south of
West Gate Drive directly across from the kiosk. Approximately 10 gal of sewage spilled out of
the west side of the lift station onto the surrounding soil and landscape bark, approximately 5 gal
of raw sewage remained inside of the lift station. The overflow was stopped by 9:45 a.m. The
discharge caused some erosion on the west side of the lift station’s concrete pad and also pooled
on the west and northwest side of it. All of the spilled sewage was east of the inner perimeter
fencing. The raw sewage was cleaned out the lift station, the cleanout cap that had been pushed
off was placed back on the cleanout, and a bleach solution was sprayed onto the affected areas.
Cleanup was completed by 11:00 a.m. None reached the storm drainage system or an arroyo, no
Reportable Quantity (RQ) threshold was exceeded.
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Table A-1. May 1, 2014-April 30, 2015 - Summary of non-routine releases, Livermore Site.

Date

Location

Description

6/9/14

B-451

A Water Shop employee in the vicinity of the B-451 observed water spraying from the irrigation
valve located in landscaping near the southwest corner of the building. Mechanical Utilities
employees were contacted and the source of water was immediately shut off. Approximately

20 gal of water was released, the majority of the water remained in the landscape area. Less than
1 gal of water traveled southwest to catch basin 450-006, not enough water to leave the catch
basin.

8/4/14

B-391

Approximately 15 gal of clean DI water spilled over a 2—3 h period from the top of a DI tank
onto a cement pad outside of B-391. A small amount of water may have run off the pad and into
the adjacent soil. There are no storm drains in the immediate vicinity. The tank set point was
lowered to prevent future occurrences. The tank system is scheduled to be replaced.

8/6/14

B-511

A hydraulic hose broke on a crane that was parked north of B-511. Much of the oil sprayed the
crane and an estimated half a cup of oil spilled onto asphalt. Absorbent material was immediately
applied to the spill, and all of the released hydraulic oil was absorbed. The equipment was wiped
down and then power washed at the outdoor steam clean area (that has an oil water separator)
southeast of B-511. The spill was confined to the asphalt, none of the released hydraulic oil made
contact with soil, water, or a storm drain.

8/13/14

B-321C

A slow city water leak in B-321C, R-1351 above machining equipment was reported on 8/13/14.
A temporary solution to redirect the water to storm drain was implemented at approximately
6:45 p.m. on 8/13/14 to prevent pressure from building up and the pipe from leaking overnight.
Following environmental personnel response, flow being released to the storm drain was
measured at roughly .25 gal/min. The redirect to the storm drain was halted at 10:10 a.m. on
8/14/14. City water flow for approximately 925 min at .25 gal/min. = approximately 232 gal
released to storm drain. After discontinuing the redirect to storm drain, water was collected in a
55-gal drum until repairs could be completed. A survey of the storm drain channels found them
to be dry, indicating that the released water did not reach the arroyo or get offsite.

8/21/14

B-154

The joint to a sink faucet failed, leaking DI water in B-154, R-1021. Approximately 60 gal of
water was released, which covered the floor of R-1021 and migrated to other rooms. RHWM
personnel responded by vacuuming and capturing the water. Scintillation counts on three aliquots
of the water were performed; the results were at radiological background levels. Approximately
5 gal of DI water exited the facility onto a concrete walkway on the southwest side; no water
entered the nearby soil.

8/22/14

B-581

An oil-filled electrical item appeared to have leaked about 32 oz. of oil out of a scrap metal
hopper near B-581, and onto the concrete below. Approximately 8 oz. of the oil appeared to be
on the concrete. No oil reached soil or a storm drain. The scrap metal hopper was wiped clean of
oil and absorbent was used to clean the concrete. All cleanup material will be managed through
RHWM.

9/8/14

B-482

Vehicle in the D-7 parking lot near B-482 appears to have lost of its oil (approximately 4 quarts)
on the pavement. The quantity was sufficient to flow down the slope across two other parking
spaces and to puddle in a few places. The affected area measured approximately 2.5 ft x 17 ft. It
soaked into the pavement and was cleaned up by RHWM.

9/18/14

B-242

QOil leaked out of a 3-yard municipal waste dumpster near the B-242. Approximately 8§ oz. of
cooking oil appeared to have leaked out of the dumpster onto the asphalt and concrete. No oil
reached soil or a storm drain. Absorbent was used to clean the impacted concrete and asphalt by
RHWM on the same day.

9/22/14

B-482

A Landscape and Pest Control employee noticed a water puddle on the lawn near B-482 facing
the South-West corner due to a cracked PVC pipe on the main line. The employee immediately
shut off the chlorinated irrigation water at the backflow preventer. It is estimated that 1-5 gpm of
water was released for approximately 12 h. The estimated 720-3,600 gal of water that was
released discharged into the landscape area and did not reach nearby storm drain; thus did not
reach the Arroyo.
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Table A-1. May 1, 2014-April 30, 2015 - Summary of non-routine releases, Livermore Site.

Date

Location

Description

10/26/14

B-610

Approximately 2 gal of a dilute surfactant (0.5 oz./gal) were drained from a floor scrubber to an
asphalt area north of LLNL’s vehicle inspection station (B-610). The custodian supervisor
witnessed the discharge and immediately stopped the action. Since this incident, the custodians
have been re-trained on disposal of floor cleaning effluent. The 2 gal of dilute surfactant quickly
permeated the asphalt and there was no remaining liquid to clean up. The water never left the
parking lot area and did not reach a storm drain or channel.

11/25/14

B-133

Water was released from the B-133 cooling towers that flowed into a storm drain when a cell was
overfilled, causing it to run onto the asphalt and into a nearby storm drain. The water contained
chlorine and a small amount of CL5755 inhibitor [2-butenedioic acid (Z)-, homopolymer and 2-
butenedioic acid (5—10%); 2-phosphono-1,2,4-butane tricarboxylic acid (1-5%); and aromatic
azole (1-5%)]. The amount of discharged water was estimated to be 300—400 gal.

11/25/14

B-324

An estimated 2,000 gal of Low Conductivity Water (~ 4 megohm-cm) leaked from a beached
underground pipe located west of B-324. Immediately upon notification of the spill, Mechanical
Utilities employees shut off a valve and stopped the leak. An estimated 95% of the water
discharged into an adjacent concrete secondary containment trench around a transformer located
approximately 15 feet north of the pipe breach area. The water accumulated in the secondary
containment and the remaining 5% of the water puddled around the asphalt area where the
underground pipe breach occurred. Neither had visible oil sheen and both had a pH level of 6.
None of the estimated 2,000 gal of water reached the nearby storm drain; thus this release is not
expected to have reached the Arroyo. All the collected water will be discharged into a sanitary
sewer early next week.

12/17/14

B-693

A city water hose bib located on the west side of B-693 was broken when it was accidentally
contacted by a fork truck. The isolation valve for the water line was located and the flow of water
was immediately shut off. A total of approximately 50 gal of city water flowed across the asphalt
surface to the catch basin located west of B-693 and East of B-695. The majority of the water
remained in the catch basin. Due to the small volume of water released, no flow was anticipated
to reach the arroyo or flow offsite. Prior to entering the storm drain, the released water did not
come into contact with hazardous or radioactive containers or materials.

1/9/15

B-131

An FPOC reported staining on the ground near a municipal waste dumpster located at the
southwest corner of the B-131 Highbay. It was determined that the likely source of the stain was
cooking oil from an event that had occurred previously during the week that had been thrown
into the trash, where it eventually leaked out from the corner of the dumpster. Approximately

2 cups of used cooking oil leaked from the dumpster onto the asphalt surface, affecting an area
approximately 3 ft x 4 ft. The spilled material contacted only asphalt and did not come into
contact with a storm drain or soil. Absorbent material was worked into the stained area. The used
absorbent was swept up and placed into a sealed bag for disposal as municipal waste.

1/26/15

B-543

An employee noticed water seeping up out of the ground in the landscaped area west of B-543,
which was reported to Landscape and Pest Management. The source of the water was
investigated and determined to be from an irrigation valve that failed to close all the way. The
irrigation valve was secured at approximately 12:00 p.m. (noon), the rate of flow from the valve
was estimated to be about 0.5 gal/min, it is estimated that approximately 200 gal of irrigation
water was released. The majority of the irrigation water remained in the landscape area;
approximately five to 10 gal flowed onto the adjacent asphalt walkway. None of the irrigation
water reached the storm drainage system.

1/27/15

B-162

Approximately 150 gal of water escaped a sewer cleanout and ran north along B-162, across the
parking lot, and ended in landscaping near the entrance to B-161. Water Shop personnel cleared
the line and sprayed the effected asphalt areas with a ten percent bleach solution. The amount of
sewage was less that the reportable quantity and no sewage reached the storm sewer system.

2/2/15

TFC-East

Less than 10 gal of treated ground water was released from ERD ground water treatment
facility C-East (TFC-East), located north of T-2727. None of the water flowed over ground to
the storm water system and none reached soil.
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Table A-1. May 1, 2014-April 30, 2015 - Summary of non-routine releases, Livermore Site.

Date

Location

Description

2/3/15

B-625

A small spill of hydraulic oil was observed in the vicinity of the tanker storage area near the
northeast side of the B-625 yard area when a valve associated with a hydraulic emergency shut-
off feature on the 1,000 gal tanker was not sealing properly. Approximately 200 mL of
hydraulic fluid had leaked from the valve to the asphalt and affected an area of approximately

6 in. x 18 in. The released oil was part of a closed-loop system, and not associated with other
hazardous waste activities. RHWM staff immediately responded and placed absorbent material
on the stained asphalt. A bag was placed over the leaking valve to prevent additional drips from
occurring. The absorbent material was worked into the stained asphalt and collected. The used
absorbent was managed as hazardous waste. The tanker was then immediately moved from the
yard into a maintenance facility where the valve will be repaired. None of the released material
reached soil, storm drain, or water contact.

2/4/15

B-175

Accumulated water from the B-175 south berm was observed to be releasing onto asphalt due to
a dislocated plug on an overflow drain, approximately 5—7 gal of water from the south berm
released onto asphalt. No catch basins were within the vicinity of the area, and the water did not
enter any soil areas. Aliquots and swipe samples of the water were collected, and the final results
indicated background levels. Additionally, no radiological activity on the asphalt was detected
with a direct meter. RHWM personnel placed absorbent and pigs in the area to prevent the
released water from traveling further and replaced the older tapered plugs on the drains to form a
better seal.

2/25/15

B-571/
B-671

A 3-inch PVC city water line was broken while excavating north of a vault box between B-571
and B-671 to find the source of an ongoing water leak. The vault box contained four water lines,
two of which went vertical out of the vault box and were at a more shallow depth than expected.
The line was broken at approximately 1:44 p.m. and the water main was shut off at 2:00 p.m. An
estimated 6,000 gal of city water was released to the excavation pit, vault box, and two nearby
storm drains before the water main was shut off. An inspection of surrounding storm drains and
channels showed no indication of water reaching Arroyo Las Positas or traveling offsite.

Water was pumped from the pit and vault to the landscaped area south of the vault and the
damaged line was repaired later that afternoon. An EFA Biologist walked the worksite late
Wednesday afternoon and paused work for Thursday morning until measures could be taken to
minimize potential impacts to federally threatened California red-legged frogs. Water was
restored to B-571 on Thursday and work resumed to find the cause of the initial water leak.

3/11/15

B-332

A 1 gal can of latex paint was accidentally dropped, spilling about 1/2 gal onto the asphalt area in
front of the back door. The storm drain was immediately blocked as a precaution and the paint
was cleaned up by hand using water, brushes, and rags. No paint or cleanup residue entered the
nearby storm drain.

3/20/15

Well 20

6-in. pipe broken near well 20; approximately 261,000 gal of water released. The water crossed
Corral Hollow Road but did not reach a blue line. Well 20 was shut down, break was repaired,
and well 20 was restored to normal operating conditions

3/24/15

B-365

Approximately 20 gal of water from a Fire Department truck was released onto asphalt and into a
storm drain north of B-365 during an exercise. Fire Department personnel placed absorbent pigs
around the storm drain and the area RHWM Field Technician added absorbent to the area to
prevent any further city water from entering the storm drain. A release offsite did not occurred
since the channel did not have running water flowing through it.

3/27/15

B-511

Approximately 2 gal of floor stripping mop water leaked on the asphalt from a breached custodial
vacuum truck on the South Outer Loop Road North of B-511. Immediately upon notification of
the spill, MUSD employees stopped the leak and wiped off the residual water from the truck.
Most of the water seeped onto the asphalt and the spill left a thin dark residue layer. RHWM staff
members cleaned up the residue and disposed the cleanup waste in the RHWM California
hazardous waste stream. None of the water reached the nearby storm drain.
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Table A-1. May 1, 2014—April 30, 2015 - Summary of non-routine releases, Livermore Site.

Date

Location

Description

3/29/15

B-321C

The fitting on a 4-in. water line return with chilled water failed, discharging water onto the floor
in B-321C. Some water made it out of the door, estimated between 50 and 100 gal. The water
flowed into the courtyard to the northwest but did not reach storm drain catch basin. The area was
surveyed for radioactivity by the area Health and Safety (H&S) technician with no activity
detected above background. Pigs were deployed by the fire department.

3/29/15

B-239

A city water line broke under the facility, releasing approximately 5,400 gal of water. The water
was surfacing where the horizontal asphalt meets the vertical concrete walls of the facility at the
northeast corner and pushed up a fair amount of sediment with it. The water flowed east across
the asphalt to a down-spout that directed the water toward the sunken driveway. The water then
entered the catch basin / trough at the roll-up door, where it drained into the sump before being
pumped into the storm drainage system. Water did not reach offsite.
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Table A-2. Summary of best management practice inspections in potential pollutant source/industrial

activity areas.

August 2015

Principal Directorate and AD
Responsible for Potential Pollutant
Source/Industrial Activity

Deficiencies in BMPs or BMP Implementation and
Additional/Revised BMPs or Corrective Actions.

1-Director’s Office/Security
Organization

No direct responsibility for facilities at the Livermore Site.
(Facilities managed by Operations & Business)

2-Engineering

No direct responsibility for facilities at the Livermore Site.
(Facilities managed by Operations & Business)

3-Computation

No deficiencies were found.

4-Physical & Life Sciences

No direct responsibility for facilities at the Livermore Site.
(Facilities managed by Operations & Business)

5-Global Security

No direct responsibility for facilities at the Livermore Site.
(Facilities managed by Operations & Business)

6-Weapons and Complex Integration

No deficiencies were found.

7-National Ignition Facility and Photon
Science

No deficiencies were found.

8-Operations and Business

South side B141 and South side T5475: Unclog storm drain
U193: Reapply epoxy

PTU-3, TF406, TF5475-1, TF5475-3, T4399: Address exposed
materials
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Lawrence Livermore National Laboratory Livermore Site

UCRL-AR-126783-15

Annual Storm Water Monitoring Report for Waste Discharge Requirements 95-174
August 2015

Table A-5. October 2014—April 2015 daily rainfall totals (for days with >0.2 inches precipitation),

Livermore Site.

Precipitation
Date Daily Total (Inches) Day of Week Description of Event
0.2” by 3 pm but ground too
10/31/2014 0.24 Friday dry*
11/13/2014 0.27 Thursday 0.24” by 2 am
11/20/2014 0.20 Thursday 0.1 by 5 pm*
11/30/2014 0.42 Sunday Not a work day
12/02/2014 1.37 Tuesday Discharge by 4:30 am
12/03/2014 0.57 Wednesday Less than 3 work days
12/11/2014 2.41 Thursday SAMPLED
12/12/2014 0.37 Friday Less than 3 work days
12/15/2014 0.77 Monday Discharge by 2 am
12/16/2014 0.35 Tuesday Less than 3 work days
12/17/2014 0.24 Wednesday Less than 3 work days
12/19/2014 0.22 Friday Less than 3 work days
12/20/2014 0.24 Saturday Not a work day
02/06/2015 0.45 Friday Runoff after 5 pm*
02/07/2015 0.38 Saturday Not a work day
02/08/2015 0.38 Sunday Not a work day
04/07/2015 0.37 Tuesday SAMPLED
04/25/2015 0.32 Saturday Not a work day
*Insufficient storm water run-off during hours of operation.
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I-9-v

P —$9IE1-S[-OM-VAT-HST

Jajemalsem pue JaJeM JO UONBUILIEXD 3Y) J0) SPOLISLL PIBpURIS SI NS PUB POYIDIA VdH S J :Pas(] POYIDIA 153,

pazA[euy 10N - V/N

ua8AxQ paajossi - O
uoqie) oswediQ) (@10 - DOL
aseald % 110 - D®0
ssueNpuo)) d419ads - DS
SpijoS papuadsng €10 - SSL
se)sod se] okoury - JTV

sqe]0d sqe] 0d sqe] 0d sqe] 0d sqe] 0d (gv1/413S) A9 QAZATYNY
DO00SH-INS | OO0IES-INS | WAHP99IH | QOPST-AS GHO0Sv-INS ‘A9SN AOHLANW 1SAL
/0 su /3w /3w 71/dw sy gd 'SLINN ONILLIOITY LSAL
[ Jna [[Jwa (yuanyul JTV)
) €5 s> A 60'L [X]nv [XIv s€:6 adTv
SuroguQ “v10z/11/21 |
Owa : Cwa
Owv Oy
pajdwes 10N
OOwna E (uanpyuy JTv)
9'8 S > 09L €LL Xlwnv v os:o1 OdTv
8woduQ P10Z/11/21
COna CIna (uanpuy gTv)
66 L > 6+ 'L v XInv og:01 ANRID
3uwo3uQ P10Z/11/21
Owa COwa (uenyg 41v)
) 9'6 79> 001 €1°L v Xlmv o1:11 Dadm
3wo3uQ v10T/11/21
od D01 D®0 SSI Hd
SYALAINVEV JISV
JUSAY ULIO)S ISIL 104 qaLAV.LS Z%MWM:NMA NOLLVOO'T
. ADAVHISIA ANILL 10 gniLarva | FOUVHOSIA Z4R0saa

SLTNSTY TVIOILLATVNY

SI-€8L9C1-dV-ITON

SI0Z 1Sn3ny p/[-§6 Siuawa.unbay Y 0f 110day BuLIONUOp 12104 WLIOIS |DRUUY IS DAOULAIT TNTT

‘10T ‘11 Joquiada(] 105 ejep Ajjenb 1ojem ULI0lg 9~V e




9V PHALIAIL — #91€1-¥S-OM-VAT-HST

12)1eM3lSeM pue JaJem JO UONBUIWEXD JU) 10] SPOYIdW plepue)S SIS pue poyd|N Vdd S1 g :pas(] POYIRA 12 L
pazAjeuy 10N - V/N

uadAxQ paajossiq - 0d

uoqae) sruesiQ [810] - DOL

asealn % [10 - DO

d3uelonpuo)) sy12ads - DS

SpijoS papuadsng [e10] - SSL.

SelIsod se oAouy - TV

sqe] Odg sqe1 0d sqe] Dg sqe] g (GVT/413S) A9 AIZATYNY
¥'01¥d 80074 7sesd 80029 :d4SnN AOHLIW 1S3L
7 /0 sw /8w /34 /3w 'SLINN ONILIOJTY 1SAL
(quangyur 4TV)
8 $000°0> S0> 100°0> IdIv
,«.«OESM OZ. ﬁuaamm uoz
(uenpyuy 4TV)
0TI $000°0> S0> 100°0> od1v
(uanpyur 4TV)
ST $000°0> 1 100°0> AND
(uaniyg 41V)
6€ $000°0> S0> 100°0> 2ddm
puewd uaFAx( [eoTWwaY)) wnrupe)) [1orwolg wmnifAlag
SYALANVIVd YJ4HLO NOILVDO1
AOAVHISIA
JUIAT ULI0)G ISII Jo AGRIDSAA
SLTNST TVILLATVNY

ST-€8L9T1-dV-TdON

"P10T ‘11 10quada(] 10] ejep Ajrjenb Iajem ULIO)S “9-y J[qEL

S10Z 1Sn3ny g/ [-66 Stuowamnbay yqm 40f 1410day Suriouopy 42104 WLIOIS [ORUUY NS DLOULILAIT TNTT



€9V

PHAFOAL -~ #91€1-S1-OM-VIT-HST

19]EMD)ISEM PUE 12]BM JO UONBUILLIEXD 31} 10] SPOYIaUI PIEpUER)S SI NS PUE POYIRIAl V dH SI T :Pas() POYIRIA 1S9 L

pazd[euy 10N - V/N

uaB8AxQ paajossiq - 0a
uoqse) s1wesiQ [eoL - DOL
asealn % 10 - D®O
2ouelINpUO)) 2i1dadS - DS
Sp1jog papuadsng [210] - SSL
se)sod se okoly - JV

sqe 0d sqeT 0d sqe1 09 sqe 0d sqe1 0d sqe1 0d sqeT 0d (gvV1/4714S) A9 QIZATYNY
1°S¥7d 8'00zd 9'81zd L¥Sd ze9d zssa 8'002d ‘gdsn QOH.LIN LSA.L
/3w /3w /3w /8 1/31 /31 /3w ‘SLINN ONILLIOJTY 1831
(quanpuy JTV)
2000°0> £900°0 200°0> 9> > o> 9100 ad1v
Jjounyy oN pajdures 10N
(yuangur JTV)
T000°0> 200 200°0> 9> > o> o0 od1v
(quonpuy 4TV)
7000°0> $00°0> 200°0> 9> > o> T600°0 ANID
(uenyg 4TV)
7000°0> $00°0> 700°0> 9> > 70> 100 Oadm
Koo pea] wniuoIy) ajesoydL1n uoInicy uomzel(g 1addo)
Jus[eARX9H
SYALANVIVd YAHLO
NOLLVDO'T
JUDAT WLI0)S ISA14 J04 ADAVHOISIA
J4ra0sAd

SLINSHA TVIOLLATVNY

S1-€8L9T1-dV-TIDN

10T 11 1oquiada(] 10J ejep Ajrjenb Iojem uLIOlS *9-V dqeL

CI0Z 15n3ny p/[-C6 S1udwanbay Y 10f 140day Bullofuopy 210,44 WLOIS [DRUUY IS DLOULIDAIT INTT




-9-V PHAEOAML ~ ¥91€1-71-OM-VAT-HST

"A[uo uoneoo| F4TV 104 Z'STST Ay 10§ [01°01 OF PIstes sem uoun|iq

I2JEMI)SEM PUE I2JEM JO UONBUILIEXD Y] 10} SPOYIOW pPIepue)S SI NS PUe POYRA Vdd St T :Pas) POYISIA 1S9
pazd[euy 10N - V/N

uaBAxQ paajossiqg - 0a

uoqJe)) d1uediQ [e10] - DOL

asealn @ |10 - DFO

Jsuejonpuo)) syoads - DS

spi[os papuadsng [e10], - SSL

se)sod se okoly - JTV

sqe’] Dg sqe] Od sqe’] Dg sqe] Od sqe] Dg sqe] Od sqe] 0d (gvT1/413S) A9 AIZATYNV
80029 D0PST-NS 7'5Tsd 7'sTsd 7'sTsd 1'69€9 0°00¢9 *@dSN AOHLAN L1SHL
/8w /3w /0 /0 /8n /8ut /3w 'SLINN ONILLIOJTT 1S3L
(quanyyuy)
rANI) 6€ £0> 10> I> €2°0 z 4TV
JJoumy oN pordueg JoN
z1o 0£8 €0> 10> > L60 z1 (uonpguy 4TV)
od1v
(yuanpjuy 4TV)
£90°0 €L 0> 10> I> 89°0 €1 INID
(wenyg 41V)
10 68 £0> 10> I> 9¢€0 LT o2adm
oury wﬂu:om uIZewt§ OCQ.S& ~OC®£Q oumnawoa d-oyMQ Amoz wmv 9Je)IN
—uo>_0ww~Q ~SO,H -ouoEomEom
SUALANVIVd 4IHLO NOILVDO'1
AOUAVHISIA
JUSAT] ULIO}S ISAI 10 AArIDSAd
SLTINSTA TVIOLLATYNY

107 11 Joquaoa(] Ioj eiep Ajrjenb 191em uLIo)S 9-V d[qeL

GI-€8L9Z1-dV-TIDN SIOZ 1SN3nY p/ [-C6 Siuawa.nbay Yy 10f 1oday Bulioiuopy (3104 WIOIS [PNUUY IIIS dAOULIBAIT TNTT



&ov

PH:AFOML — $91€1-S1-0M-V4d-HST

I9)EMI)SEM PUE JJBM JO UOHBUIWEXD Sy 10} SPOYISW PIEpue)S SI JAIS PUB POYIRA Vdd St T (PIs)) POYIRJA IS0,

pazéjeuy 10N - V/N

uaBAx(Q paajossid - Od
uoqe)) swesiQ [BI0] - DOL
Iseald % 110 - D®O
souejdNpuUo)) oi31ads - DS
spijog papuadsng [e10] - SSL
selIsod se ohoury - 41V

‘UOIO2J2PUOU B 3q 0) PAIIPISUOD SI J[NSI 3Y)

‘K&urepadun ay) 03 [enba 1o ueY) SSI| S1 UOLBIUIIUOD A §| (1013 FUNUNOD Z-/+ S) AJUTLIIDUN UB PUE UONEBIUIIUOD PAINSEILW 2y} Se papodal ale saniAljoRoIpRY

sqe1 19D sqeT 14D sqe 19D sqe] 19D (gv1/414S) A9 AAZATVYNY
OSINd:SV 9061 0063 0069 :@9sn AOHLIW LSl
1/bg 1/bd 1/bd 1/bg 'SLINN ONLLIOdTY 1STL
(quanpyuy)
V/IN 6£9L°T F90ST'1 669%0°0 ¥ 2ZT0 YLLEO'O FISSITO 4TV
Jouny oN parduweg 10N
(uonpyur 4TV)
VIN 1800°€ F L629°€ L6990°0 F 965€€°0 9ELY0'0 F L8T60°0 od1v
(uanpur 41V)
V/IN $L6ST F SYTIT0 $88€0°0 F ZL89T 0 ¥6¥¥20°0 F TH190°0 INYID
(uonyy J71V)
696000°0 F L81S£0000°0- 9STEFHST'S FEPOT'0 F €88S°0 81Z¥0°0 F Z8S01°0 oadm
0bT+6£T wniuong wnnuy, ©19q SSOID) eydie sso1n
SHALANVIVd YIHLO
NOLLVDO'1
JUIAF ULIO)S ISIL] 10 TOAVHISIA
AATADSAA
SLINSTA TVILLATVNY

SI-€8L9CT-dV-TdON

‘P10 ‘11 Joquiada(] Ioj eiep Ajrjenb 19jem uLI0IS *9-V I[qeL

P10 ISNBNY p/[-C6 Studwanbay Yy 10f 110day Buliojiuopy (21044 WLI0]S [DRUUY JIS 2L0ULIDAIT TNTT



9-9-V PHIEDAL — P91E1-S1-OM-VIT-HST

J9)EMDIISEM PUE ID)EM JO UOHEBUILIEXD 3Y) 10] SPOYIdW PIBPURIS SI NS PUB POYIRA VT S! T :pIs(] POYIRA 1S9 L
pazAeuy JoN - V/N

uaBAxQ paajossig - O

uoque)) osesiQ [e10] - DOL

asealn % 110 - DFO

asueONpuo)) 21193ds - DS

spi[og papuadsng [ej0l. - SS.L

sqe] D sqe] Dg sqe] 0g sqe] Dg sqe] Dg (gv1/419S) A9 AIZATYNY
D000SH-INS | D0T1€S-INS WAHY991d aovsST-WS gGHO0SH- NS 4SSN AOHLAW 1S3L
7/0 sw /3 7/dut /3w syu) gd :SLINN ONILIOITI 1831
_H_Em _H_SE (Juanpju] 099§ OA0LIY)
11 89 79> 0S1 €L9 Xl XInv sv6 ISSV
3uroduQ $10Z/11/21
[Ina (e (Juonjyyg 099§ okorry)
I 'L 79> 6 189 v v szor MSV
3uro8uQ $10T/11/21
oa D0L D0 SSL Hd
SUALANVAVI JISVL
qiaLavis NOLLDATIOD NOLLVDO1
JUSAF ULI0)§ JSIL] J0 ] ADAVHISIA ATdNVS 40 ADAVHISIA
AINLL ANWLL/ALVA A9RIDSAd
SLTINST TVILLATVNV

SI-€8L9TI-UV-TION

SIOZ 1SN8ny p/ [-C6 SudWa.unbay M -

10f 110d2Yy SULIOIIUOPY 421V 4] WLIOIS |DNUUTY IS DAOULIDAIT TN'TT

‘107 11 Joquiaoa(] Ioj eiep Ajenb 19jem uLI0IS “9-V d[qeL




L9V

PHIID/NVA — $91€1-S1-OM-VJT-HST

I9jeMOISEM pUR J2JEM JO UOTBUIUEXS 3} 0] SPOYIaW pIepuelS st JAS PUe popsN Vdd St J :Pas() POYISIA 1S9

pazdjeuy 10N - V/N

uadAxQ paajossiqg - Od
uogJe)) s1uesiQ (80 - DOL
Isealnd ¥ 110 - DO
asuePNpuo)) d4y19adg - DS

sp1jog papuadsng [e0], - SSIL

sqeT 0d SqQeT0d SQeT Dd SqQe] Dd (gv71/4714dS) A QIZATVNY
LAY E! 8'00Cd ¢sesd 8'00¢d ‘ddsn dOHLIN LSdL
1/70 3w /3w /31 /3w 'SLINN ONILYOJTY LSTL
(Jusnpju] 093§ 0AoLry)
134 §000°0> §0> 100°0> ¢SSV
(Juan[yq 0995 0Aoiry)
§T> §000°0> §0> 100°0> MSV
puewWS(] UaBAXQ [Bo1WaY)D) wniupe) [1orWwoIg wnifjA1ag
SYHALANVIVd JIHLO
NOILVDO'1
JURAY ULI0}S ISIT] 10 ADAVHISIA FAIADSAA
SLTINSHY TVIILLATVNY

10T ‘11 1oquiaoa(] 10 ejep Ajjenb Iajem uiiolg *9-vy aqe],

GI1-€8L9Z1-dV-TIDN SIQT ISNBNY B/ [-C6 Stuawainbay Y 10f 110daY SulONUOP (21D ULIOIS [PRUUY ]IS 2LOULIDAIT TNTT




89V

PHAEOML — $91€1-S1-OM-VIT-HST

1312M3ISEM PUE JOJEM JO UOIJBUILLIEXD 31f) 10 SPOYIdW PIBPUEIS SI AIS PUE POYIRIA VT SI T Pas] POYRIA 1S9L

pazA[euy 10N - V/N

ua8AxQ paajossig - Od
uoqe)) swesiQ [e10], - DOL
asealn % 10 - D®O
asuejonpuo)) s119adg - DS

SpI[OS papuadsng [0 - SS.L

SqQeT Dd SqQe] Dd SqQeT D9 SqeT Dd SqeT Dd SQeTT Dd SQeT Dd (gvT1/4T1dS) A9 QIZATVNY
1'SvTd 8'00c¢d 9'81cd LySd e9d [AY4%! 8°00¢d ‘ddsn dOHLIN LS3L
/3w /3w /3w /31 1/3u /3 /3w ‘SLINN ONLLYOJTY 1STL
(Jusnpjuj 092§ o0Aoiry)
2¢000°0> £800°0 ¢00°0> 9> > 0> ¢10°0 ¢SSV
(quanpyyg od%ag okoiry)
2000°0> §00°0> ¢00°0> 9> 1> 0> 110°0 MSV
AInoIop pea] wniwoxny)) sresoydA|n uoniq uourzer(J 1addop
jus[eARXSH
SUALINVIVd Y¥IHLO
NOILVDO1
JUSAY UrI0}§ 381 10 ADAVHISIA
H4IIDSHd
SLINSTA TVOILLATVNY

S1-€8L9C1-UV-TION

‘10T ‘11 Joquiada(] 10 eiep Ajjenb Jojem wo)g °9-y aqe],

SI0Z 1sn3ny p/[-C6 studwaunbay Y 10f 110doy BULIONUOPY 12104 WI0IS [DRUUY IS 2AOULIDAIT INTT




6-9-V PHAEI/ANL — $91€1-S1-OM-VAI-HSH

I91EMI)SEM PUE IDJEM JO UOIBUILLEXD I} 10J SPOYIaL PIEPUE)S SI [AS PUB POYIA VT SI J :pas(] POYRIA 1521
pazA[euy 10N - V/N

ua8Ax() paajossig - Od

uoqie)) swediQ (0] - DOL

asealn % 10 - DO

aoueonpuo)) dy10ads - DS

SpI[0S papuadsng €10 - §S.I.

SqeT] Dd Sqe] Dd Sqe] Dd SqeT] Dd Sqe] Dd Sqe] Dd Sqe] 0d (gvT1/413S) A9 QIZATVNY
8004 J0PST-NS [AY4E! (44! ¢'STsH 169¢d 0'00€4 ‘d4SN dOHLIAN LSd.L
/8w /3w /31 1/3n /31 /3w /3w ‘SLINN DNLLYOJTY 1STL
(yuanpjuy 0295 oAoury)
S1°0 ov £0> 10> > 70 1 ¢SSV
(Juanpyyg 092§ 0AoLIY)
$60°0 144 £0> 10> > 90 (4! MSV
sz sp1jos suizewg Qualhg jousydoiojyoriuag | areydsoyq oy | (YON se) areniN
PaA[oOSSI(] [e10].
NOILVDO1
SYALAAVIVd JdHLO AAVHOSIA
AdTIDSHA
JUIAT ULIO)S ISILY 0,0
SLTNSHA TVOLLATVNY

S1-€8L9T1-UV-TION

$10¢T ‘11 12quiada(] 10] eiep Aijenb 1ojem w0l *9-y I[qe

FIOT ISNBNY b/ [-66 Stuawd.nbay Y -0f 1oday Sulionuopy 121vy wi0l§ [pnuuy 1§ 2.40udarT INTT




01-9-v

PHAED/ML — #91€1-S1-OM-VAI-HST

I2JEMD)ISEM PUE JDJEM JO UOHIBUIWIEXS 9} 10 SPOYIdW PIepuelS SI JAIS PUB POYIRIA VA ST T :Pas(] POYIDA 13

pazd[euy 10N - V/N

uadAxQ paajossiqg - 0d

uoqae)) auesiQ B0 - DOL
asealn @ 110 - D®O
Jouejonpuo)) oy10ads - DS
Sp!|OS papuadsng [e10] - SSL
*UO119919pUOU B 3q 0] PaIIPISUOd

st j[nsal ay ‘Kyurenaoun ay) o) [enba 1o uey) ss9] S1 UOHENUIOUOD Y3 J| *(10.3 BUNUNOD Z-/+ §) AJUIELIDUN UE PUE UONEIIUIIUOD PIINSEIW ) SB papodal a1e SanIANOBOIpEY

sqe] 19D SqQeT 19D Sqe] 19D sqe] 19D (gvT/419S) A9 QIZATVNY
9064 9064 0064 0064 ‘d4Sn dOHIINW LSd1
T/ba 1/ba Tbd 1/ba ‘SLINM DNILIOdTd LSdL
(Juonyjuy 092§ 0fo1ry)
VIN S5 AE RN TAN PLLEOD'O F6€891°0 ¢re8C0°0 ¥ T1C0I1°0 (4344
(Juan(lyg 092§ oAoiry)
8150000 ¥ 000 §809°C FTSTLO 1961€0°0 F96¢€11°0 96L810°0 F S€6LC0°0 MSV
0YZ+6€7 wnmuoin| J wmpLy ©)2q $SOID) eydje ssoin
SUALANVIVd ¥IHLO
NOILYDO1
JUSAT] ULIO)§ PU0IIS 10 AOYVHOSIA
HAIIOSHd
SLIASTA TVOILATVNY

"$10T ‘11 Joquiada(] 10y ejep Ajrfenb Iajem IOl *9-V dqe ],

SI-€8L9Z1-¥V-TiddN pPI0Z 1SN3Ny p/ [-66 Suawa.anbay Y 10/ 140daY SULIOIUO 423D ULIOIS [DNUUY D11S DAOMWIDALT TNTT



[-L-V

PHAEDL ~ ¥91€1-S1-OM-VIT-HST

I9)emd)SEM PUE J9JEM JO UOLIBUIIEXD 1) JOJ SPOYIaUE PABPUEIS S1 JAIS PUB POYIBIA VT S J :Pas() POYRA 189],

pazAjeuy 10N - V/N

uadAxQ paajossid - Od
uoque)) swedlQ [810] - DOL
asealn % |10 - D®O
asuejonpuo)) oy10ads - DS
spijoS papuadsng [e10] - SS.L
se)iso  se okouy - 7V

sqe 04 sqeT 04 sqeT Od sqeT Od sqeT Od (gv1/413S) A9 QIZATVYNY
DO00SH-INS D01€S-INS | WIHP991d aorST-WS GHO0S7-INS :q4SN QOHLIW LSAL
7/0 3w /3w /3w /3wt syrup) gd :SLINA ONLLIOITT 1S9L
[Iwa [Jnd (uengu] 4Tv)
11 Al 6> 0L 189 Xv [xnv or:g adIv
Buro3uQ S10T/LIV
pajduweg 10N
Cwd CIwa (quangup JTV)
V/N V/IN V/N V/N V/IN Cnv Cwv od1v
VN
Owd Ond (uenpul TV)
11 Sy 1'9> 0L1 69°9 v v st:6 AND
3uro3uQ S10T/LIV
Owd Owd (uoniyd dTV)
86 61 > vL S'L Xwv v oc:6 oddm
3uo3uQ S10T/LIY
oa D01l D0 SSL Hd
SYALANVIVd ISV
JUIAY ULIO}S PUOIIS J0,] qILUVLS Z%MWM:U«MA NOILVOO1
ADAVHISIA ANLL 10 ANILALva | FDEVHOSIA FgRDsad

SLINSHY TVIOILLATVNY

S1-€8L9T1-dV-dTON

"S10T ‘L 11dy Joj ejep Ajijenb Jajem wiolg *L-V d[qEL

SIOZ SN3NY p/ [-66 S1udwa.qnbayl Y4 40f 110day SuliOjIUO (2104 WLLOIS [DRUUY IS A0UAIALT TNTT




LV pPMAEDALL — P91 E1-S1-OM-VII-HST

13)EM3)SEM DUE I2)JEM JO UOLBUILLIEXD JY) JOJ SPOLISW PIEPUEBIS SI JAIS PUB POYRIA VT S1 J :pIsy) POYIRIA 1S9
pazjeuy 10N - V/N

uadAxQ paajossig - Od

uoque)) s1uediQ 810 - DOL

asealn % 110 - D®O

JoueldNpUo)) d13193dg - DS

spi[og papuadsng [e30], - SSL.

SEJISO{ se ohoLly - TV

SqeT Dd sqeT Dd SQeT D9 SqeT Dd (gvT1/471dS) A9 AIZATVNY
¥'01pd 80024 [AY4F 8'002d ‘d4SN AOHLIN LST.L
T/0 3w /3w /30 /3w ‘SLINA ONILIOJTY LSTL
(yuanpuy 4TV)
134 §000°0> 0> 2000°0> adTv
Joumny oN pajdwes 10N
(uanpuy JTV)
V/N VIN VIN V/IN OdTv
(yuanpur 4TV)
§T> §000°0> 91 ¥2000°0 INIDO
(uanyg 4Tv)
LS §000°0> §0> 2000°0> oddm
puRWS(] UsBAXQ [BO1WAY) wnpe) [1oewolg wmijAreg
SYALANVIVd JHHLO NOILVDO1
. ADYVHOSIA
JUSAY ULIO)§ PU0I3S 104 H4IIDSAd
SLTASHA TVOLLATVNY

'$10¢ ‘L 1udy 10§ eiep Ajifenb Jojem unolg “L-V AqEL

S1-€8L9Z1-dV-TIDN SI0Z 1SN3ny p/ [-66 Stuawa.nbay Y 40f 140daY SULIOTUOPY 42104 WLL0]S [DNUUY 1S DAOWIIAYT TN'TT



€LV PRIEDAIL — H9IEI-SI-OM-VIT-HST

I3)EMI)SEM PUE J3)EM JO UOBUILLEXD 3Y) JOJ SPOYISW pIepuels si S Pue Poyd vdd S1 g :pasf) POYIDIA 1S3
pazéjeuy 10N - V/N

ua8AxQ paajossiqg - 0d

uoqie)) swediQ [e10] - DOL

aseald ® 110 - DRO

Jouejonpuo)) s5193ds - DS

spijog papuadsng [e10] - SSL

selso se] ooy - 41V

sqe] Dd sqeT Od sqeT Dd sqeT Od sqeT Od sqeT 0d sqeT D0d (GVT/AT14S) A9 AIZATYNY
1'SyTd 8°00¢d 9'81¢d LySd ce9d [4Y4°E | 8°00CH :d49SN AOHLIN 1Sd1
/3w /3w /8wt /3 /3 1/8v /3wt 'SLINN ONILIYOJTd LSTL
(uanguy 4TV)
¢000°0> S00°0> 200°0> L9 > 0> c10°0 ddTV
Jgouny oN pajdwes 10N
(uanguy 4TV)
V/N V/N V/N V/N V/N V/N V/N OdTv
(suanpyuy 4TV)
¢000°0> S00°0> 000> ST> > 0> 100 AND
(uanyyyg dTV)
¢000°0> S00°0> ¢00°0> ST> > 0> 16000 ’ oddm
AmoIopN pea] wnuwoIyy) esoydAin uoIni(y uourzei(J 1addop
uco~m>mxom
SYALANVIVd HIHLO
NOILVOO1
JUIAY WLIO)S PUOIIS 10 ADOAVHISIA
HAIIODSHA
SLTINSTT TVOILLATVNYV

SI-€8L9T1-dV-TION

C10T ah —CQ«A\ 10J eiep %t—m—.—@ Iatem wWI0lS *L-V 9Iqe],

SIQC 1SNBNY g/ [-C6 Siuawa1nbay] YAM 10f 1t0day SULOIUOPY 21D 4] WLIOIS [DRULY D]S 240ULIAIT TNTT




VLV PRAEDAL — $91€1-S1-OM-VIT-HST

'A]uo uoEI0] TV 10§ T'STST Y3 10§ [01°01 03 Pastel sem uonniq

J91emdlsem pue Jajem JO UOTIBUIWIEXD JUf) J0] SPOYIawW piepuelg S NS pue poyid|A Vdd St g pPasn POYIR 1SaL
paz[euy 10N - V/N

uadAxQ paajossig - Od

uoque)) swesIQ [810L - DOL

asea1n 7 [10 - DR0

Jouejonpuo)) sy13adg - DS

spi[og papuadsng [e10], - SSL

se)1s0 ] se] okoury - dTV

sqeT D9 sqeT Dd sqeT 0d sqeT Dd sqeT Dd sqeT Dg sqeT Od (gv1/4713S) A9 AIZATYNY
8°00CH J0vST-INS [EY4E| ¢'sesd (44| 1'69¢4 0'00¢d :d9SN AOHLIN 1S3d1
/3wt /3w /3 /3 /31 /3w /3w ‘SLINN ONLLIOJTY LSIL
(quanyyuy)
16070 197 £0> 10> > £9°0 1744 adTV
Jjouny] oN parduwes 10N
V/N V/N V/N V/N V/N V/N V/N (wusnpu ITV)
od1Tv
(luanpur dTV)
110 Ol1 £0> 1'0> > S0 0¢ ANNED
(enyg dTV)
£80°0 0LT £0> 1'0> > 'l 1'9 oadm
ury sp1jos auIZewlig Uﬁo.n%.m ~OE0£Q Oumﬂmwoﬂmnm-ogo Amoz. wmv 9JeNIN
PaAJOSSI(T [BIO], -0lojyoriusd
SHALANVIVd JIHLO NOILVDO'1
IDAVHOSIA
JUIAY ULIO}S PU0I3Ig 104 JdIIDSHdAd
SLINSAY TVOLLATVNY

"S10T ‘L 1udy 10} ejep Aifenb Jajem uLolg °L-V Qe

GI-€8L9Z1-UV-TIDN SIOT ISNBNY p/ [-C6 Suawanbay Y -0f 110day Suliojuopy 12104 WI0IS [DRUUY ]IS 2L0ULIDAIT TNTT



S-LV PH:AED/ML — $91€1-51-OM-VII-HST

12)EMDISEM PUE I2)JEM JO UONBUILLEXD JU) 1O} SPOYIaU pIepuel§ sI NS pue POy Vdd St :pas() POYIRN 1S9,
paz[euy 10N - V/N

ua8AxQ paajossiqg - Od

uoqJe)) owediQ (810 - DOL

aseald % 10 - DO

JsuelpNpuo)) sy19adg - DS

spi[og papuadsng [e10] - SSL

se)so{ se ooy - v

"UO1193)3PUOU B 2 O} PIIIPISUOI SI J[NSAI A}

‘Kyutepaoun ay) 03 [enba 1o uey) sS3| ST UOLEHUIUOD 33 [ (101 FUNUNOD Z-/+ ) AJUIBLISOUN UB PUB UOHEBIIUIIUOD PaINSEal 3 st pauodal a1e SoNIANDBOIpEY

sqe TID sqeT 19D sqe] TID sqe] 19D (gvT/413S) A9 AIZATYNY
OSINd:SVY 9069 0069 0069 @9SN AOHLIANW LSAL
1/bg 1/bg T1/bg 1/bg 'SLINN ONLLIOITT 1891
(Juanyyuy)
V/IN L981°T FSHSO1°0 996£€0°0 F 1EFEL0 T06£20°0 F 622000 44TV
Jjoumy oN pajdues 10N
VIN VIN V/IN VIN (yuonyyuy 4 TV)
od1v
(yuanpyuy 4TV)
V/N 1€€°CF18CS°1 9990°0 F LZ6SE0 $6S0°0 F L8810 INYID
(uanyzg 4TV)
PPST100°0 F 9201100070 8CLTFLOLY LLYY0'0 F LSLOT0 16¥L20°0 F ¥€L90°0 oadm
0bZ+6€C wnruom|d wnniy, ©19q SSOID) eydje ssoin
SYALANVIVI YIHLO
NOILLVDO1
JUIAT] ULI0}S PUOIIS 10, ADAVHISIA
AAIIDSAd
SLINSTA TVIOLLATYNVY

"$10T ‘L 1udy 103 eiep Ajfenb Jojem uolg °L-V dqeL

SI-€8.9Z1-9V-TIDN SI0Z 1Sn3ny g/ [-C6 Siuawaimbay Y i 10f 1410day BullONUOR (2104 WLIOIS [DNUUY DIIS DA0ULIDALT TNTT



oLV pRAgONIL — P91 E1-S1-OM-VIT-HST

I9JEMI)SEM PUE I9JEM JO UOHBUILLEX? JY) 10] SPOYIaW pIepuelS st NS Pue poylajA Vdd St J :pasf} POYISIN 1sa
pazd[euy 10N - V/N

uadAxQ paajossiq - O

uoque)) awediQ [e10] - DOL

asealn % [10 - D®O

JsueONpU0) d4192ds - DS

spi|og papuadsng [e10], - SS.L

sqe] Od sqe] Od sqe] D4 sqeT D4 sqe] 0d (gvT/I19S) A9 AIZATYNY
DO00SH-INS | D01€S-INS WIHP9913 aorsz-ns dHO0SH-INS *@9SN AOHIANW 1891
/0 3w /3w r1/3w /8w syup) Hd 'SLINN ONILLYOJTY 1LSAL
_H_SE _H_SE (Juanpjuj 092§ oAoiry)
I L9 s> 69 €29 v v o8 ISSV
3uro3uQ S10T/LIY
_H_SE _H_SE (quanyyyg 0995 okolry)
11 L6 ¢> L9 LO'8 )2\ XIwv 00:6 MSV
3uro3uQ S10T/LIY
od J0L D%0 SSL Hd
SHALANVAVI JISVL
LCARIVARY NOILDATIOD NOILVDO1
JUIA WLI0}S PUOIIS 10, ADAVHISIA ATdINVS A0 ADAVHISIA
ANIL ANLL/ALVA AGIADSAA
SLINSTA TVDILATVNY

ST-€8L9TI-YV-TION

§T0Z ISn8ny /-6 Stuawa.qnbay YaM -

10f 140daY SULIONIUOPY U2IV Y WLI0]S JDRUUY DI DLOULIDAIT TN'TT

"$10 ‘L 11dy 10§ ejep Ajjenb Jojem unolg 'LV J[qEL




L~V

PHAFOML — [9€€-€1-OM-VJT-HST

Jojema)sem pue Isjem JO UOHRUIUIRXD I} 10J SPOYIatl pIepuels st NS PuUe POIaJAl V4T S! o :Pas() POYIOIN 1S9 L

pazAjeuy 10N - ¥/N

ua8AxQ paajossig - 0
uoque)) owediQ [el0L - DOL
aseald % 110 - D®O
Jouejonpuo)) sudadg - DS
sp1|os papuadsng e1o], - SS.L

SqeT Od sqeT Dd sqeT 0g sqeT 0d (gVT1/d19S) A9 AIZATYNV
¥o1vd 8°00Cd ¢'scsd 80024 ‘ddsn dOHLINW LS3L
1/70 3m /3w /3 /3w ‘SLINN ONLLYOJTY LSHL
(yuanjjuy 0925 0A01ry)
ST> $000°0= ¢'0> ¢000°0> SSY
(Juan[yq 092§ oAoiry)
ST> S$000°0> S0> ¢000°0> MSVY
puewd Us8AXQ [BIIWSYD wniupe) [loewIoIg wnijjArag
SYALANVIVd dHH.LO
NOILVDO1
JUSAT ULIO}S PUOIDS 10 IDYVHOSIA HdIIDSHAd
SLTNSHY TVIOLLATVNY

"$10T ‘L 1udy 10§ eiep Ayenb 1ojem uuolg -V dJqeL

SI1-€8L9Z1-9V-TIDN SIOZ N3Ny p/ [-56 Siudma.unbay Yyqu -0f roday Burionuopy 12104 WA0iS [DRULY NS DAOULDAIT IN'TT




8LV

PHIED/AL — P91E1-S1-OM-VII-HST

I5)BMD)ISEM PUR JOJEM JO UOIBULLLIEXS 31f) 10} SPOLIOW PIEPUEIS SI NS PUB POYISA VdH S!  :Pas) POYIOIA 1SOL

pazd[euy 10N - V/N

ua8AxQ paajossig - O
uoque) swediQ [v10], - DOL
aseald % 110 - DPO0
Jouejonpuo)) s14193dg - DS

spijog papuadsns [e10], - SSL

SqeT D0d SqeT Dd SqQeT Dd SqeT Dd SqeT Dd SqeT Dd Sqe1 0d (gv1/419S) A9 QIZATYNY
1's¥2d 8°00Cd 98174 LySd ce9d cseed 8'00Cd ‘ddSN AOHIAW 1S3.L
/3w 7/3m 3w /30 /31 /31 /3w ‘SLINN ONILYOJTY LSTL
(Juanpjuj 0995 oAolry)
¢000°0> $00°0> 000> > [> 0> ¢s00°0 ¢SSV
(Juon[jJg 0995 0A01ry)
¢000°0> $00°0> 99000 s> > 0> 1+00°0 MSV
AmoIa pea] wNuoxn|) esoydLinH uoanicy uouIzei(g 12ddop
JUS[EARXOY
SYALANVIVd JHHLO
NOILVDO1
JUIAY ULIO}§ PU0IS 10 HOYVHOSIA
HIRIODSHd
SLTINSTA TVOILLATVNY

S1-€8L9C1-9V-TION

"S10T ‘L [Hdy 10] eep Ajifenb 1ojem uL0)g *L-Y I[qEL

SI0Z 13Ny p/[-66 suawa.unbay Y 40/ 110day SULIONUOPY 421041 WL0]S [DRUUY IS A0ULDAIT TNTT




6°L°V

PHJEDIAL —$91€1-S1-OM-VAA-HSH

I9)EMIISEM PUE 12JEM JO UOHBUIWIEXS 9} JOJ SPOYIaW PIBPUE)S SI AIS PUB POYISIA VAT S1 T :Pasn POYPIA 1$9.L

pazA[euy 10N - V/N

uadAxQ paajossic - 0d
uoque)) owed1Q [BI0L - DOL
Isealn % 10 - DO
9suejoNpuo)) d110ads - DS
SpI[OS papuadsng [eJOL - SS.L

SqeT 0d SqeT Dg SqeT 0d SqeT 0d SqeT D9 SqeT Dg SqeT 0d (gvT1/4713S) A9 AIZATYNY
8'00cd J0YST-INS [4Y4E! [AT4% '62sd 1°69¢d 0°00¢d ‘ddsN dOHLAIW 1S3L
/3w /3w /3 /31 /30 /3w 1/3w ‘SLINN ONLLIOJTY LSIL

(yuanjjuy 0928 okouy)
£0°0 81 £0> 10> > Ly'0 60 ¢SSV
(Quanpjg 099§ oAoLry)
1€0°0 oov £0> 10> 1> IS0 e MSV
urz Sp1[oS surzewls aua1kq jouaydosojyoeiuag | sreydsoyq oyup | (FON sB) aeniN
PaAjossi(] [BI0]
NOILVODO'1
SYALANVIVd ¥HHLO ASUVHISIA
HATIDSHA
JUIAY ULIO}S PUOIAS A0
SLTASHA TYVDILLATVNY

S1-€8L9T1-UV-TdDN

"$10T ‘L [Hdy 10 ejep Ajijenb Isjem ULOIS °L-V dqBL,

CIOZ I1SN3NY p/ [-C6 Siuaua.mbayy M 10f 1-10ddY SULIONUOPT 421D WLLOIS [DRUUY dIIS dL0UWLINT TNTT




01-L-V

PHAGIAIL — $91€1-S1-OM-VJT-HST

I2)EM3)SEM PUE JIJEM JO UOHBUILIEXS 2] 10} SPOYIdL PIEPURIS SI JAIS PUB POYIRN VdT S! T Pas() POUIDA 1S3

pazd[euy 10N - V/N

uagAxQ paajossig - Od

uoqie) swediQ [BIOL - DOL
asea1n 7% |10 - DRO
Joueldnpuo)) oyIdads - DS
spijog papuadsng [210] - SSL
*UO01)0919pUOU B 3q 0} PAIIpISU0d

s13y[nsal ay1 ‘Ayurepasun ay) 03 [enba 1o uey) ss3| ST UOHENUIOUOD Y} J| "(1041d SUNUNOD Z-/+ S) AJUIBLIOUN UB PUB UONHBIIUSIUOD PIINSEIU DY) SB Paliodal a1e SaljIAldBOIpRY

SLTINSHY TVOILLATVNY

sqe 19D sqeT 73D sqe] 73D sqe 19D (gvT/414S) A9 AIZATYNY
9061 9064 0064 0063 4SSN QOHLIANW 1S9l
/by 1/bg 1/bg 1/bg 'SLINN DNLLIOJTY 1SdL
(Juanpju] 092§ OAOLIY)
V/N €¥9€°C F 65051 611620°0 FH¥SI1°0 1$9S10°0 F €¥¥10°0 ISSV
(quan[}3g 0925 0Aoiry)
LL8TT00°0 F 812H000°0 YT TFTITOL 7S89€0°0 F ¥I9ST°0 181¥0°0 F Z620°0 MSV
0¥ Z-+6£ ¢ wniuoin| g wnuuy, ©}9( $S0IN) eydie ssoin
SYALANVIVd YAHLO
NOILVDO1
JUIA ULIO}S PUOIIS 10 AOUVHOSIA
AGrIDSAd

SI-€8L9T1-UV-TdON

"S10¢ ‘L 1udy 105 ejep Ajijenb 1ojem uLI0)S *L-V JIqEL

S10Z 1SN3NY B/ [-66 Studwanbay M 10f 110day Buliojiuopy (2104 WL0IS [DRUUY dJIS 2L0ULNT TNTT



Environmental Functional Area, Lawrence Livermore National Laboratory
P.O. Box 808, L-627, Livermore, California 94551

efa

INVIRONMENTAL FUNCTIONAL AREA



