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1.1

INTRODUCTION

LER Levine - Fricke (LFR) has completed a review of records contained within the
archives of the University of Redlands Salton Sea Database Program (SSDP). A list of
the reference documents requested and reviewed from the SSDP is presented in
Section 5.0 of this report. For some of the references, only abstracts were available.
References not received or that did not pertain to the Salton Sea (“the Sea”) bottom
sediment characteristics are not listed. All of the information presented below was

obtained from the references listed.

Background

Extensive research has been performed in and around the Sea to characterize, water
quality and to evaluate biological impacts from contaminants. Even more geotechnical
research has been conducted on the tectonics and geologic setting of the Salton Trough.
However, information on the bottom sediment characteristics and contaminants of the

Salton Sea is limited.

Previous studies on the Salton Sea bottom sediments have identified a variety of
inorganic and organic chemicals including organochlorine pesticide residues of banned
DDT (1 ,l,l-trichloro-z,Z—bis (p-chlorophenyl)-ethane] and its derivatives, DDD
[1,1-dichloro—2,2—bis (p-chlorbphenyl)—ethane], and DDE [1,1-dichloro-2,2-bis
(p-chlorophenyl) ethylene]. Many of these same chemicals, plus some additional ones,
‘have been identified in the riverbeds feeding into the Sea, including DDT, DDD,
DDE, dichloromethane, polychlorinated biphenyls (PCBs), polynuclear aromatic
hydrocarbons (PAHS), pesticides, selenium, and boron. Little is known about the
current concentrations of these contaminzants in sediments throughout the entire Salton
Sea. Limited chemical data were collected by Bechtel (1997) at the Salton Sea Test
Base, which comprises 13,462 acres of water located along Highway 86 at the
southwest corner of the Sea and approximately 6 miles south of Salton City, and from
Setmire and Stroud’s (1990) irrigation study of the deltas and tributaries of the New
and Alamo Rivers. Other documents which have provided the best available '
information to date on bottom sediment contaminants include Bechtel (1997), Eccles

(1979), Hogg (1963), and Setmire [et al} (1993).

The geologic setting of the Salton Sea occurs in an area knowa as the Salton Trough.
Some of the major contributors to the understanding of the tectonic systems present
within the Salton Trough include Moran (1977), Babcock (1974), Thomton and
Seyfried (1975), and Johnson et al (1994). Babcock (1974) noted that prior to
deposition of the Borrego Formation, beds of the Shavers Well Formation were tilted
and eroded, creating an unconformity upon which the Borrego lacustrine sediments
were deposited and resulting in the current formation of the Salton Trough. It
underwent repeated periods of desiccation interspersed with influxes of clayey/silty
sediments, largely derived from the Colorado River. Thornton and Seyfried (1975)
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noted that the sediments of the Salton Trough and the Gulf Coast region contain
detritus and organic matter.

The report prepared by Bechtel National, Inc. for the U.S. Navy’s removal site
evaluation provided information regarding historic use of the Salton Sea Test Base
property. The aeroballistic marine target area was reportedly used for testing inert
atomic weapons. Approximately 3,750 test units were dropped into the Sea. These inert
(non-explosive, non-radioactive) test units were usually stainless steel casings filled
with arming, fusing, and firing components (containing lead/acid batteries [until the
1950s] or nickel/cadmium batteries, minor amounts of aluminum, copper, brass, and
rubber), as well as concrete, lead and/or stainless steel ballast. Most units weighed
between 5,000 and 40,000 pounds. Lead/acid and nickel/cadmium batteries were used
for firing/fusing tests. The test units reportedly broke apart upon impact, scattering
debris across the Sea floor. Approximately 10,000 pounds of material was recovered
from one area investigated, but the majority of the debris still lies buried in the
sediment of the Sea. A MK-6 “fly-around” radioactive test unit that contained 120
pounds of uranium was also reportedly lost in the Sea.

SEDIMENTS AND SEDIMENTATION

The Bechtel (1997) report also provided extensive sediment core data for the area of
the Sea within the Navy’s offshore property. Approximately 107 sediment samples
were collected at three main areas of investigation. Core depths varied from 1 to 3 feet.
These offshore areas included a shoreline disposal area (25 sediment samples), an
offshore aeroballistic marine target area (68 sediment samples), and an Imhoff Tank
area (14 sediment samples). Sediments encountered during these investigations
consisted of predominantly sands to depths greater than 3 feet within 500 feet offshore,
predominantly clay to depths greater than 3 feet between 500 and 12,000 feet offshore,
and predominantly clay to a depth of 2.75 feet underlain by sand beyond 12,000 feet

offshore.

In 1996, James Walker conducted sediment sampling at 59 sites using a Wildco coring
device that measured 5 ¢m in diameter and 51 cm long (Walker, 1996). One sampling
transect was conducted along a north-south baseline, and five sampling transects were
conducted along an east-west baseline. Although the cores were shallow and no
chemical analyses were run, these cores provide a representation of the grain sizes
found in the bottom sediment. A summary of the grain size distribution for bottom
sediments from this study is presented on Figure 1.

Ferrari and Weghorst (1997) completed a detailed survey to develop underwater
topography, compute area-capacity relationships, and develop detailed bathymetry for
design analysis. The bathymetric survey was run using sonic depth recording -

equipment interface with DGPS (accuracy of 1 - 2 meters), cre'ating”%ﬁ above average
quality map of the Sea, ' ;
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In 1968, Van de Kamp (1973) investigated all the major facies within outcrops of the
entire basin including lacustrine deposits, meandering channel deposits, alluvial fans
and braided-stream deposits, and Aeolian sand deposits. Although none of the 18 core
borings were collected from the Salton Sea bottom sediment, these cores provide
information about the distribution and sources of sand and sediments within the Salton
Sea watershed. The two major sources of sediments identified include the Colorado
River and the basin margins. The Colorado River carried ercded debris from the
Colorado Plateau to the southern part of the basin, depositing sand and mud in deltaic
and lacustrine facies. The sediment deposits from sources at the basin margins were
deposited in alluvial fans, braided streams, barrier beaches, and lacustrine beds.

Stephen (1972) investigated the New River delta and found it to have an extent greater
than 15 km?, draining 6,500 km® over its 150 km length. The suspended sediment load
carried within the New River was estimated to be approximately 5.0x10* kg per year.
This document provides descriptions of sediment mineralogy and grain size, and
elaborates on the correlation of sediment size distribution with distributary patterns.
Three years later, Stephen et al (1975) revisited the New River and reported on
subaerial deposits comprising distributary channel, levee, and interdistributary
subaerial flat and crevasse deposits. The investigators identified subaqueous deposits as
largely prodelta clay and delta-front fine silt.

! s General conditions that affect sediments and distribution were best presented in Arnal
(1961). The Sea’s lowest elevation is -276.7 feet below sea level, with an annual
, temperature range from 10 to 34.5 Celsius. The Sea’s currents move ina
| ! counterclockwise, gyral motion around the lake due to the influence of prevailing
winds. Sand, silts, and clays are deposited in that order from the shore toward the
; center of the lake, where more fine-sediments accumulate. The water content, arpount
‘ of calcium carbonate, and natural characteristics indicate that most of the sediments
‘ (75 percent) were derived from the suspended Joad of the Colorado River, whereas the
i mineralogy suggests that some of the sediments have a local origin. The water content
of the sediments varies in inverse ratio to the grain size, high (> 50 percent) in clay
depositions (the deepest lake sediment; grain size less than 4 microns) and low
-' ( ~ 20 percent) where sand is deposited. The water content decreases with depth. The
i pH of the sediments is regulated by a variety of physical and chemical properties and
reactions including carbonates, organic matter, carbon dioxide, and organic acids from
1 the decomposition of plant and animal matter. The distribution of the organic content of
the sediments is influenced by phytoplankton, the texture of the sediments, and
currents. The distribution shows a low organic content (< 1 percent) along the shore,
} with higher values (4 - 6 percent) found in the central part, and a maximum content
(> 6 percent) found 3 miles offshore, near Fish Spring. In all sediments, quartz and
plagioclases are the dominant primary minerals.

! Inflow rates to the Sea were calculated using limited suspended sampling data and
historical suspended sediment sampling data observed from other major reservoirs in
the southwestern United States (United States Department of the Interior, 1970). The
Salton Sea watershed is approximately 8,360 square miles. The long-term average
sediment inflow volume calculated was 4,000 acre-feet of sediment per year. Over a
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50-year period, this would amount to less than 4 percent of the gross water storage
volume of the Salton Sea. A quarterly sediment sampling program carried out by the
Imperial Irrigation District since 1952 reported a flow rate ranging from 1,508 to
385 cubic feet per second (cfs) for the Alamo River, and 964 to 315 cfs for the New
River. The total average annual sediment contribution from the Alamo River and New
River is estimated to be 340 acre-feet and 370 acre-feet, respectively. (Both estimates
include an average flow rate and a 10 percent bedload pickup.) Sedimentation rates
from 1928 through 1958 estimated at least 5 feet of sediments being deposited within
the deltas of the Alamo and New Rivers. The sedimentation rate at the deltas was
estimated to be 2 inches per year, as opposed to a rate of 0.02 inches per year for the
central part of the lake (Arnal, 1961).

CHEMICAL DATA

Setmire & Stroud's (1990) document, which focused on agricultural runoff and
drainage, measured sediment concentrations of “trace elements” (i.e., inorganic
compounds) and organochlorine compounds in and around the Salton Sea. Seventeen
sediment samples were collected from the upper 5 to 10 cm of sediments in 1986 and
analyzed for “trace elements,” organochlorine pesticides, and (to a limited extent)
organophosphorous pesticides. The data are summarized in Table 1. The laboratory
procedures document that samples were air dried, pulverized with a mortar and pestle,
then split and sieved separately to eliminate sand particles that did not pass a 100-mesh
and 230-mesh sieve (Stephen, 1992). Data were reported in dry weight. Chemicals
detected above the maximum “baseline value” for soils of the western United States
(Shacklette and Boerngen, .1984) were identified as being of concern. 'Setmire & Stroud
concluded that the following chemicals were of concern: chromium, nickel, selenium,
thorium, uranium, and zinc. Silver and cadmium were not detected in the bottom
sediment samples. Median concentrations of Setmire & Stroud’s “trace elements™ were
reported: 5.6 mg/kg arsenic, 0.7 mg/kg selenium, <2 mg/kg silver, 550 mg/kg
barium, <2 mg/kg cadmium, 58 mg/kg chromium, 28 mg/kg copper, 21 mgfi(g lead,
< 2 mg/kg molybdenum, 25 mg/kg nickel, 77 mg/kg vanadium, 78 mg/kg zinc,

10.6 mg/kg thorium, and 4.9 mg/kg uranium.

In this same 1990 Setmire and Stroud study, pesticides and PCBs were detected in
bottom sediments. Other chemicals found include Chlordane in the New River at the
international boundary, Toxaphene at Trifolium Drain 4, and Methoxychlor at Vail
Drain 4. Table 2 sumnmarizes these findings.

Five years later, Setmire et al (1993) published another study that focused more on
surface and subsurface water quality and on biotic tissue concentrations of “trace
elements,” heavy metals, and organochlorine pesticides (Setmire et al, 1993). Of
particular interest to the sedimentology of the Sea, this study investigated a naturally
occurring “selenium removal process” at the mouth of the Alamo River. In August
1988 and February 1989, 16 samples of the bottom sediment were collected at the
Alamo River delta and analyzed for selenium content. Selenium concentrations were
between 0.2 and 0.3 mg/kg in the river sediment samples, and varied from 0.2 to

Page 4
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2.5 mg/kg at sites throughout the Alamo River delta. Relatively high levels of selenium
(1.3 t0 2.5 mg/kg) were found in the embayments, without any discernable pattern of
distribution. This area of investigation is depicted in Figure 1. Analytical results are

summarized in Table 2.

The Bechtel (1997) report stated that organochlorine pesticides, PAHs, and volatile
organic compounds (acetone, carbon disulfide, ethylbenzene, toluene, and xylenes)
were detected in sediment samples collected from the shoreline disposal area. Elevated
concentrations of copper (68.7 mg/kg), barium, and thallium were also detected.

Elevated concentrations of cadmium (maximum 1.6 mg/kg), arsenic (maximum

27.4 mg/kg), antimony (maximum 9.9 mg/kg), molybdenum (maximum 14.5 mg/kg),
selenium (maximum 8.4 mg/kg), and vanadium (maximum 52.5 mg/kg) were detected
in the offshore aeroballistic marine target area sediment. A localized area of elevated
uranium (maximum 14.2 mg/kg) was also identified. The report concluded that: 1)
these contaminants were naturally occurring, with the exception of cadmium; and 2)
based on the limited source and nature of the cadmium release (nickel/cadmium

battery), no further action was warranted.

Organochlorine pesticides (DDE, Dieldrin, gamma-Chlordane, and/or Heptachlor)
were detected in 3 of the 14 sediment samples collected from the Imhoff Tank area.
Pheno! was also detected in one of the samples, and thallium (maximum 0.26 mg/kg)
was detected in two samples. Bechtel concluded that except for the organochlorine
pesticides (attributed to irrigation drainage), the presence of these contaminants in
sediment did not present a significant risk. It is unclear if the data presented in Bechtel
(1997) were reported in dry or wet weights. Table 2 summarizes these findings.

Hogg (1973) performed some of the earliest pesticide work on the bottom sediments.
He coliected 6 substratum samples using SCUBA gear and 16mm (inner diameter) by
23cm long coring tubes. Mean values (reported in micrograms per kilogram; pg/kg)
for pesticide residues of Dieldrin, DDT, DDD, DDE, and combined samples for the
upper and lower layers of the core samples are summarized in Table 2. Based on his
small data set for sediment contaminants, Hogg calculated the presence of 10,400
pounds of total DDT and its metabolites in the upper 12 cm for the entire Sea.

Eccles (1979).provided values for DDE concentrations in bottom sediment samples
collected in tributaries to the Salton Sea. Eccles collected samples in 1977 and found
concentrations of DDE at Avenue 64 Evacuation Channel (67 pg/kg) and at Trifolium-

Drain 1 (110 pg/kg).

4.0 CONCLUSIONS
Limited data representing current conditions of the Salton Sea bottom sediment types
and contaminants are available. However, sufficient data have been collected over the
past 26 years to show that the Salton Sea and surrounding tributary bottom sediments
6824 Synthesis Document-PC ' Page 5
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include a variety of metals, metalloids, radioactive elements, pesticides, and organic
compounds. To date, little is known about the sediment types in the Sea below depths
of approximately 91 cm. Data regarding current concentrations of sediment
contaminants in the Sea are also quite limited. '

o]

Page 6 6824 Synthesis Docunens:PC




LFR Levine Fricke

5.0

REFERENCES

Arnal, Robert E. 1954. Preliminary Report on the Sediments and Foraminifera from
the Salton Sea, Southern California {Abstracts]. Geological Society of
America Bulletin. Vol. 65, Issue 12, p 2, pp. 1227-1228.

Arnal, Robert E. 1961, Limnology, Sedimentation, and Microorganisms of the Salton
Sea, California. Geological Society of America Bulletin. Vol. 72, Issue 3,
pp. 427-78.

Babcock, E. A. 1974. Geology of northeast margin of the Salton Trough, Salton Sea,
California Geological Society of America Bulletin. Volume 85, Issue 3,

pp. 321-332.

Bechtel National, Inc. 1997. Final Addendum to the Removal Site Evaluation Report,
Salton Sea Test Base Report, Salton Sea Test Base, Imperial County, CA.

v

Eccles, L.A. 1979. Pesticide residues in agricultural drains, southeastern desert area,
California. U.S. Geological Survey Water Resources Investigation Report

79-16, 60 pp.

Ferrari, R. L., aod P. Weghorst.1997. Salton Sea: 1995 Hydrographic GPS Survey
(Revised May 1997). NTIS Accession # PB97 - 164677, p. 30.

Hogg, N. D. 1973. Chlorinated Hydrocarben Pesticide Residues, Salton Sea,
California. M.S. Thesis. California Polytechnic University, Pomona. 47 pp.

Johnson, H.; Agnew, D.; and Wyatt, F. 1994, Present-day crustal deformation in
southern California. Journal of Geophysical Research. Vol. 99, Issue B12,
pp. 23951- 23974.

Morton, P. 1977. Geology and mineral resources of Imperial County, California.
Sacramento, CA. California Division of Mines & Geology. p. 104.

Setmire, J. [et al.] ; 1993. Detailed study of water quality, bottom sediment, and biocta
associated with irrigation drainage in the Salton Sea area, California, 1988-
90. Prepared in cooperation with the California Regional Water Quality
Control Board, Colorado River Basin Region. Sacramento, Calif, : U.S.

Geological Survey; 93-4014, 102 p.

Setmire, J.: Stroud, R. 1990. Reconnaissance investigation of water quality, bottom
sediment, and biota associated with irrigation drainage in the Salton Sea area,
California, 1986-87. [Sacramento, Calif.] : Dept. of the Interior, U.S.

Geological Survey ; 89-4102, 68 p.

_ 6824 Synthesis Document: PC Page 7




LFR Levine-Fricke

Severson, R.C., Wilson, S.A., and McNeal, J.M., 1987, Analyses of bottom material
collected at nine areas in the Western United States for the DOI ir7igation
drainage task group: U.S. Geological Survey Open-File Report 87-490, 24 p.

Shacklette, H. and Boerngen, J. 1984. Element concentrations in soils and other
surficial materials of the conterminous United States: U.S. Geological Survey
Professional Paper 1270, 105 p.

Stephen, M. 1972. Sedimentary aspects of the New River Delta, Salton Sea, Imperial
County, California. Univ. of Southern Calii.

Stephen, Michael F., and Donn S. Gorsline. 1975. Sedimentary aspects of the New
River Delta, Salton Sea, Imperial County, California. Deltas, models for
exploration. Broussard, Martha Lou, ed. [Houston]Houston Geological Society.
PP 267-282. :

Stewart, X.; Fey, D.; Hageman, P.; Kennedy, K.; Love, A.; McGregor, R.; Papp,
C.; Peacock, T; Sharkey, J.; Vaughn, R.; and Welsch, E. 1992. Department
of the Interior, U.S. Geological Survey. Results of chemical analysis for
sediments from Department of the Interior National Irrigation Water Quality
Program Studies, 1988-1990. Open-File Report 92443, U.S. Geological
Survey, Denver Federal Center, Box 25046, MS 973, Denver, CO 80225.

Thomton, E. and Seyfried, W. Jr. 1975, Sediment-sea-water interaction at 200 and
300'SUP o'C, 500 bars pressure: the role of sediment composition in
diagenesis and low-grade metamorphism of marine clay. Geological Society
of America Bulletin. pp. 1287-1295.

Walker, J. 1996. Fresh-Water Inflow and Distribution of Laminated Sediments in the
Salton Sea, California. Loma Linda University.

United States Department of the Interior. 1970. Federal Water Quality Administration.
Southwest Regional Office. Salton Sea, California. Water Quality and
Ecological Management Considerations. NTIS Accession # PB - 253
691/0/XAB, 54 pp. San Francisco, United States.

Van de Kamp, P. 1973. Holocene continental sedimentation in the Salton Basin,
California: a reconnaissance. Geological Society of America Bulletin, Shell
Oil Company Investigation. Vol. 84, pp. 827-48.

Vonder Haar, S. and Cruz, 1. 1979. Fault intersections and hybrid transform faults in
the southern Salton Trough geothermal area, Baja California, Mexico.
Expanding the geothermal frontier / Geothermal Resources Council Annual
Meeting, 24-27 September 1979, Reno, Nevada. pp. 761-764.

Page 8 6824 Synthesis Documenc:PC

G0 AT e A VIR A e T AR TR G TR B R AR e

e e e



14vHa

(pauodas suopesusoueo wnwixew) 266 ‘leideg (o) 0861 'pnoag ¢ aluwyes (q)
£664 ‘{12 18] exunes () 861 ‘uabuleog g enepeyS (B) :3LON
92’0 (p) siue . yoyw
i ] . . . . {o) 8183 186ise) aupeL
§'25 4! '8 S'PL 9y $'12 66 SNRORISTeI0USID
. . ] . . . (p)
98 92 LE'0 289 6€E sie 60 e Bsodsi SUBIoNS
§2-20 (0) eltep 1oAY owery
(Y2 09 6°'S L2} 60 22 > €2 0S 2> 069 Sy (q) jeued auiybi. 1se3
1L 28 L1 261 90 22 > £2 0s 2> 0¢l L'y (Q) 181In0 1e JoAY MaN
: i L. oel o . : . ] \ , R (q) (98/¥1/80 ‘98/1 1/80)
021'SL| 96°LL [SLLO| uo.0) gr'ogn|sese| 22> | L2208 | £2'co | 2> ‘2> |0BL'08S|O'LL V'S WOGPI 18 JOAL MON
) ; . : w | (@) 561 AMH 1e jBuuey)
oel ozt 1'S g1z ¥'0 2z 4 19 SL > 029 v UOENOBAT 9 OAY
8L A 'y 6 6t 2 > 82 £5 > 055 8's (q) | ureug wop
R . . (q/ Avepunog
L6 73 gy 2T 9 9z > 92 85 > 01§ £9 NEWBII 18 A OWelY
. . . (@
018 oet §G &8t S0 0z} £ $9 01z > OLL g T gre—
. . . (@) ti1 AMH woy
oLt ort gyl 9g 10 0 2> ¥e I8 > 069 e RSN JOATL JSTEMBIRIM
) . A . (q) (Byybw)'auod
8z L2 6v 9'0L 20 52 82 95 0SS 9's UeBIPBW BOS UGBS
(e)

ByGur anjeA euloseq ‘xe

uoneaon

RE e
(ByBw. ug suoeHUSOUOD) [BJWIY D)




14vHa

01> 6 10> 8l €2 = (q) reued suyybiy 1883
) 2 . (q) Asepunoq
01> ve 10> 9L ve 0c [BUDHELLSIU| 18 I9AIY MON
: . i (a) (98/1/80)
04> v o> Y4 | S€ s |- JujodpiLL Te JOAI MON
29 (9) 561 AMH 1B jBuueyd
UOHBNOBAT ¢9 BAY
j : . _ (G} 61 AMH 18 [ouueyd
oL> 1> 1o> 8¢ | 8§ t | uonenoeaz 49 eay
o> 1> Sy 28 -9 0'L> (a) v weaq prep
oF > 1o> : 95 2 01> (@) v upeig wijopy.
_[om {8) | uleIg WO |
01> 1> L'o> Ly L'e 01> (q) | ureiq wayjojul
X ) . (q) Aiepunoq [euoneuIsIuj
o> 6 i .ov 81 £2 04> 1€ J1SAlH owely
o> 1> 10> 9 02 01> {g) 19110 JoalH owely
. , S . (@) LEL AMH ey
oL > Lo> g0 | 10> o> Fagm% JOANY 1a1BMBIUAA
T
LHHA
i~
L)
; : 13 W | : uoledsnn]
i =i _
* i A i

Wi (Bx/Bniui uoneUsau0d) 1edIIYD |

1132007 J0 8q 0} PaULIBIeQ SeLRING: L BupUNOLNG puB 8BS UOHES BUI WOJ) WUBWIPSS U} S|2oRueyD MLBBIO [0 SUORBHUBILOD 12 BlqR L




13vHa

VR o YN

suasiuyn pue aueseue(e)ozusg Jo)
842 53N[BA (S d) UOGreDoIpAH SneWoNY 01okohklod ,

£.61 'BBoY (1)
6.61 ‘581203 (5)

e6s! e 18] snunes (o)

0661

‘pnong @ 8junes (g)

(penode. ejep wnuwibxew) 2661 'jelydeg (p) 861 ‘uebuiaog ¢ sneppeus (e) 'SION
wo
o hE g5 0% €251t () 18pno
wo
09 g s - ! JBAIM OWe|y W01} S8l §
SLL-0
oss | 8t | s | ze wo
£2-5'LL {1) 1pno
“ob ot g oz ,c._o 10AIH OWRY WOJ) S G2
SLE-0
wo
e I (Y N ¢ €241 (1) 10100
[§¥] 18AIH ole|y wWwolf oy
26 S S s2 e
wo
. ) J £ £2-G'LY () 1oAY
. b 2L oz> .Eu JBIBMBIIUM O] SOJIW §
S'LL-0
s | gg | oz | sz o
£S5} 1 {1} 1o)no romy
T .
- g g 52> hv'd la1eMaliip) Woijf sejiw 6'2
g §L1-0
wo
> g s> | g2>» .
gegll (1) 1810 1oAY
o G g 5> .Eo 181BMBLILUM LOJJ Bjius |
§'LL-0
062 | o061 g0 ze (p) Mue] jjoyw)
(2]
ealy [esodsi auljaioys
uofyedo”




A SR T T ——

T LT

AT W e T i W

S

T T

{113 sy 4R} SJUBUNREE LINIOQ BXB! {0 BT WD ‘FI0M
umySAn0
wipl-y WS —

wit po-pL PUSH Bt —
wil 952-v9 pULS Mg ——

Wi 000 1952 PSS ——
—

8215 UG OWIPSS

06683 ‘PrasS PUS Gueg
"zogeGusaMy Wewpss

€561 T8 18] sipuses
ey wowssessy uwees (D

NOILYNY14X3

P URLG HRA -

i I'.J

-
z
.».A
. &
4 % | p2e9 oN joeiod
m ml ‘1 gaL "DIUIONOD “DUY DOE
z t M Lents 000082 L 'O JADIB030) SAEN *
z e |-
m ~1¢61 “198US OBS UDHDS
) sojis Buidwos ]sLIPas LOHOR “(ssust) DAIONED Jo O ADOIND 4D0r0RS
= m—— 00§ UOIDS DUO DU JO UOISIAI] - OMIGIDD JO BIDIS. ©
2] $30UN0S YN
= | | owsvores
— | Y upeag WOGIUL | LHIG WAL
.3.3 ° 28 |} L RN 7S R A

o i
N e

N

27anvm
[~ $uon

(MINY

by s o

—

©o
i o )

R T =

1

UG AR{Biy) 18 {BUURYD UORENIEAF ¥O INLOAY

DibvAMISIN

wvicnl |




