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1.0 INTRODUCTION

This report presents an interpretation and summary of the hydrogeologic and contaminant
conditions in the vicinity of THSS 119.1, OU1, Rocky Flats Environmental Technology Site
(RFETS), including:

. Hydrogeologic and geochemical conditions which define and control the
release, transport and fate of Volatile Organic Compounds (VOCs)

. Location and release of VOCs
. Migration rate and fate of VOCs
¢
. Refined hydogeologic conceptual model of the area around IHSS 119.1.

This information has been presented to the Colorado Department of Public Health and
Environment (CDPHE) and the U.S. Environmental Protection Agency Region, March 16,
1995. The presentation used an overhead-slide/oral-presentation format, and was prepared in
response to the concerns of the CDPHE (1994) and EPA (1994) regarding the OU1 Corrective
Measures/Feasibility Study (DOE 1995b). The data contained in the this summary is derived
primarily from the OU! Phase III RFI/RI (DOE 1994), with additional data obtained from the
OU1 CMS/FS (DOE 1995a) and the Rocky Flats Environmental Database System (DOE
1995c).

PAEGG-RFP\AREAS\99 \MODEL\CMDOC. WPS DAMES & MOORE



- 2.0 HYDROGEOLOGIC CONDITIONS

The following sections surnmariz’e the surface hydrology and subsurface hydrogeology of the
881 Hillside in the vicinity of IHSS 119.1.

2.1  GROUNDWATER AND SURFACE WATER

. Steep hillside covered with grass promotes runoff rather than groundwater
recharge.
. Average precipitation = 15 in/yr.

40% in spring (about 2 months)
30% in summer (about 2 months)
30% in autumn and winter (about 8 months)

This indicates that groundwater recharge is episodic, and that a discontinuous
saturated zone in the colluvium is to be expected. The hillside is dry at the
surface most of the year.

. Average potential evapotranspiration (ET) = 39 in/yr; ET >>> precipitation.
This also indicates very dry hydrogeological conditions are to be expected.

. Three main hydrogeologic units were identified in the Phase II RFI/RI
(Figure 2-1):

—_ Colluvium, weathered claystone and siltstone with some sandstone
(correlates approximately with the so-called upper hydrostratigraphic
unit). Saturated hydraulic conductivity is about 10™ cm/sec indicative
of silty sand.

— Claystone and siltstone with some sandstone (correlates approximately

with the so-called lower hydrostratigraphic unit and bedrock). Saturated-
hydraulic conductivity is about 10 cm/sec indicative of silt.

g , PAEGG-RFP\AREAS\99 \MODEL\CMDOC, WP5 DAMES & MOORE



— Alluvium (along Woman Creek) (part of the upper hydrostratigraphic
unit). Hydraulic conductivity is slightly greater than that of the
colluvium.

. Groundwater occurrence in colluvium and alluvium:

— Typically there are about 40% dry wells in winter and 20% in spring;
large areas of the hillside are typically dry even in the spring
(Figures 2-2 and 2-3, Table 2-1).

— Well hydrographs often show dry conditions in many wells (Figure 2-4).

— Groundwater levels fluctuate with precipitation (Figure 2-5). This
indicates episodic recharge (short periods of recharge with long dry
periods in between).

— Saturated thickness varies by 30% or more over a typical year,
indicating short-term dynamic conditions.

. Apparent vertical downward gradients (colluvium to bedrock) are indicated by
observed water levels (DOE 1994). This is addressed further in Section 3.0.

. Flow is downhill from IHSS 119.1 toward Woman Creék (Figures 2-2 and
2-3).

. Flow is channelized due to variations in colluvium thickness (DOE 1994,
1995a) (Figures 2-6 and 2-7). A model based on this interpretation has been
used to calibrate a groundwater flow and transport model (DOE 1995a). More
flow occurs through these so-called "bedrock channels" because of greater
saturated cross-sectional area (Figure 2-6).

From the above observations and interpretations, it is concluded that saturated flow is
discontinuous in time and space.

PAEGG-RFPAREAS\99 \MODEL\CMDOC. WPS DAMES & MOORE



2.0 HYDROGEOLOGIC CONDITIONS

The following sections summariz‘e the surface hydrology and subsurface hydrogeology of the
881 Hillside in the vicinity of IHSS 119.1.

2.1 GROUNDWATER AND SURFACE WATER

. Steep hillside covered with grass promotes runoff rather than groundwater
recharge.
. Average precipitation = 15 in/yr.

40% in spring (about 2 months)
30% in summer (about 2 months)
30% in autumn and winter {(about 8 months)

This indicates that groundwater recharge is episodic, and that a discontinuous
saturated zone in the colluvium is to be expected. The hillside is dry at the

surface most of the year.

. Average potential evapotranspiration (ET) = 39 in/yr; ET >>> precipitation.
This also indicates very dry hydrogeological conditions are (0 be expected.

. Three main hydrogeologic units were identified in the Phase III RFI/RI
(Figure 2-1):

— Colluvium, weathered claystone and siltstone with some sandstone
(correlates approximately with the so-called upper hydrostratigraphic
unit). Saturated hydraulic conductivity is about 10* cm/sec indicative

of silty sand.
— Claystone and siltstone with some sandstone (correlates approximately

*with the so-called lower hydrostratigraphic unit and bedrock). Saturated-
hydraulic conductivity is about 10 cm/sec indicative of silt.
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Table 2-1 ~ Monthly Water Level Measurements for Monitoring Wells in the Western Portion of OU1 (DOE, 1994)

Location  JAN'92 FEB '92 MAR '92 APR 92 MAY'92  JUNE'92  JULY'92
6986 5918.67  Well destroyed during french drain construction - - -
0187 5986.09 5984.16 i 5986.16 5984.48 . 5982.80
5287 5959.98* i i 5960.04* i i 5959.52
5387 5956.82 i i 5956.45% i i 5954.46
5487 5954.33 Dy 5954.90 5953.88% 5955.04 5953 52
31791 5870.72 5873.60 5870.82* : 5869.75
35391 by Yy by by
35691 5925.05 5925.33 5925.24*

35991 ,_ oy

36191 5953.34 5950.75 5959.45 5960.56

36991 . i i

37791 5982.98* - 5983.82 5984.72% .

39691 | Dry Py so0012 Dy

. Average of 2 measurements collected

- No data avaliable
Dry Water level below bottom of screen or bedrock contact
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2.0 HYDROGEOLOGIC CONDITIONS

The following sections summarize the surface hydrology and subsurface hydrogeology of the
881 Hillside in the vicinity of IHSS 119.1.

21  GROUNDWATER AND SURFACE WATER

. Steep hillside covered with grass promotes runoff rather than groundwater
recharge.
. Average precipitation = 15 in/yr.

40% in spring (about 2 months)
30% in summer (about 2 months)
30% in autumn and winter (about 8 months)

This indicates that groundwater recharge is episodic, and that a discontinuous
saturated zone in the colluvium is to be expected. The hillside is dry at the

surface most of the year.

. Average potential evapotranspiration (ET) = 39 in/yr; ET >>> precipitation.
This also indicates very dry hydrogeological conditions are to be expected.

. Three main hydrogeologic units were identified in the Phase III RFI/RI
(Figure 2-1):

— Colluvium, weathered claystone and siltstone with some sandstone
(correlates approximately with the so-called upper hydrostratigraphic
unit). Saturated hydraulic conductivity is about 10™ cm/sec indicative
of silty sand.

— Claystone and siltstone with some sandstone (correlates approximately

~‘with the so-called lower hydrostratigraphic unit and bedrock). Saturated-
hydraulic conductivity is about 10" cm/sec indicative of silt.

S PAEGG-RFPAREAS\99 \MODEL\CMDOC. WP5 DaMES & MOORE



1.0 INTRODUCTION

This report presents an interpretation and summary of the hydrogeologic and contaminant
conditions in the vicinity of IHSS 119.1, OU1, Rocky Flats Environmental Technology Site
(RFETS), including:

. Hydrogeologic and geochemical conditions which define and control the
release, transport and fate of Volatile Organic Compounds (VOCs)

. Location and release of VOCs
. Migration rate and fate of VOCs
¢
. Refined hydogeologic conceptual model of the area around [HSS 119.1.

This information has been presented to the Colorado Department of Public Health and
Environment (CDPHE) and the U.S. Environmental Protection Agency Region, March 16,
1995. The presentation used an overhead-slide/oral-presentation format, and was prepared in
response to the concerns of the CDPHE (1994) and EPA (1994) regarding the OU1 Corrective
Measures/Feasibility Study (DOE 1995b). The data contained in the this summary is derived
primarily from the OU1 Phase III RFV/RI (DOE 1994), with additional data obtained from the
OU1 CMS/FS (DOE 1995a) and the Rocky Flats Environmental Database System (DOE
1995c¢).
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2.2

GEOCHEMISTRY

The following is a summary of the geochemistry of the area in the vicinity of THSS 119.1.

Winter (low recharge) data was analyzed in the Phase III RFI/RI (DOE 1994).

Two types of water are indicated: low total dissolved solids (TDS) and high
TDS.

Within each of the two types, water quality is generally homogeneous .
indicative of single common water source (Figures 2-8, 2-9, 2-10, and 2-11).
High TDS occurs in bedrock and colluvium; low TDS occurs in surface water,
in colluvium at the top of the hillside and in alluvium near Woman Creek.

Groundwater in colluvium is basically equivalent to groundwater in bedrock
(Figures 2-8, 2-9, 2-10, and 2-11) except at the top and bottom of the hillside.

High TDS water indicates slow moving, clder water. As water moves through
the saturated zone, the longer it is contact with rock and sediments (longer
residence time), the higher the TDS will be. There are no major changes in
lithology, like rocksalt beds, that could change chemistry. Caliche, a potential
source of soluble salts, is formed in the vadose zone in arid environments
where recharge is episodic and groundwater is scarce excei:t at great depth.
Caliche is present in the subsurface at the site (DOE 1994).

Water at top and bottom of hillside is basically equivalent to stream water
indicative of recharge (younger) water (Figure 2-8). At the top of the hillside,
where the more permeable and flat-lying Rocky Flats Alluvium is present,
recharge is more likely to occur. The transition between the Rocky Flats
Alluvium and colluvium is evidenced by seepage and springs at the top of the
hillside (DOE 1994).

Water quality in Woman Creek is generally better than groundwater

(Figure 2-8), indicating that surface water and runoff are main components of
hydrologic cycle, and that groundwater is a minor component. Again, this
suggests a dry, slow moving groundwater flow system).

12
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. Oxidizing conditions limit VOC degradation (DOE 1994). This will be
discussed further in-Section 5.0.

23  SUMMARY OF HYDROGEOLOGIC CONDITIONS
The following is a summary of the previous sections.
. Low permeability colluvium, alluvium and bedrock.

. Episodic recharge with periods of dry conditions between recharge events.
Average infiltration is zero; net discharge to land surface is indicated.

. Flow is channelized due to dry conditions and thicker colluvium.

. Slow moving groundwater flow system. Large zones of dry colluvium exist.
Flow is discontinuous in time and space.

. Water source for colluvium is bedrock except during spring/summer

high-precipitation periods.

17
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3.0 DETAILED HYDROGEOLOGIC CONCEPTUAL MODEL

Figure 3-1 illustrates the hydrogeologic conceptual of the area in the vicinity of THSS 1191.
Groundwater flow is downhill. Recharge is primarily from bedrock, with smaller amounts
from Rocky Flats Alluvium and episodic recharge. Discharge is by evapotranspiration from

land surface, to Woman Creek, and to the French Drain.

Figure 3-2 shows how apparent vertically downward gradients could be measured at the site.
In the figure, the two wells measure different flow lines, and the apparent vertical gradient

does not indicate actual vertical downward flow.

18

PAEGG-RFPAREAS\IS \MODEL\CMDOC. WPS DaMES & MOORE



|

et b b o b k2

[—g aandiy
1epPoN [enideouo)
o15010950apAH

1¥043¥ IM/149 01 3SVHd
1 "ON lINQ d1dvyEdo
vauv HAISTIIH 189

sal ¥3HoH
salL ¥amo1 O

opuJIojo) ‘uap[on
o)ig £Bojouyoe], [ejusWUOIIAUY BVl £rooy
AOWANE 40 ILNANRLYVdEd 'S'N

soelIng je adxeyosiq 19N
wnAno) 03} adieyoay iNd0apsg
SUOIpuUo) Jawiuung/JIajuiy

WINIAN[O) 07 25Iey0day oovJING puUE }204paq
suorjyipuo) Sutidg

NOILVNVIdXH

NOMO\WOMIN\ NO\d 44 \INITIAON\:H

™ ™ ™



g—g eandiyd
jusipedd orneapiy

poa1ssqQ SA MOld A1ATT

1 "ON IINA H1dvdddo
yaavy dAAISTIIH 188

i
|

opeJolo) ‘uspiod

antg ABojouyo’d], [eyusuruOoIIAUY SOl £ooy
ADYANA 40 ININLYVJId sNn

e

——

SENIT TVIINZALOAINDI

T 088 /utd 5 0T~
: ; wnano)

voreIHuL

uoryeaidsusajodesy

quatpeds olmneapiy
plemumop qjuareddy

oas/Wog_0T>A _

Noouxpag

MolJ
Hma:ow%os IeaN

s s

MO \WWOMIN \ENO \d4 \ONINZAON\ M

e




&

4.0 NATURE AND EXTENT OF CONTAMINATION (IHSS 119.1)

The following is a summary of the nature and extent of contamination in the vicinity of IHSS

119.1.

Figure 4-1 is an aerial photograph which shows where suspected drums

containing waste were stored in IHSS 119.1.

Significant groundwater contamination has not been observed in bedrock
(Figure 4-2). Significant contamination in colluvium is indicated in wells
4387, 1074, 974 and 487 (Figure 4-3). These are the target wells.

The distances from well 4387 to well 1074, and from well 4387 to well 487
are about the same. Based on the rule-of-thumb that dissolved concentrations
below 1% of a VOCs solubility limit do not indicate the presence of a dense
non-aqueous phase liquid (DNAPL), DNAPL is assumed to occur near wells
4387, 974 and 1074, but not at well 487. Mobile DNAPL is not likely because
of the short distance to well 487. This indicates that DNAPL is immobile.
Consideration of the available data has indicated that the suspected DNAPL is

in a residual state.

Transient fluctuations of concentrations in the target wells are shown in
Figures 4-4, 4-5 and 4-6. Fluctuations in 4387 and 974 indicate that

* steady-state concentrations exist near the source of VOCs. Fluctuations in well -

487 indicate increasing but near steady-state concentrations. The large spike in
concentrations in 1992 were caused by the installation of the French Drain.
The subsequent decrease in concentrations after the French Drain was installed
were caused by the installation of the extraction well. The French Drain pulled
the VOC plume toward well 487, and the extraction well pulled the plume
back.

Suspected residual DNAPL zone in [HSS 119.1

— Groundwater concentrations in wells 4387, 1074 and 974 indicate the
presence of DNAPL (Figures 4-4, 4-5, and 4-6).

21
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1

The variation in TCE concentration versus saturated thickness for wells
4387 and 487 are shown in Figures 4-7 and 4-8. TCE Concentration is
inversely correlated with saturated thickness in well 4387 but not in
well 487. 1t is hypothesized that residual DNAPL exists below the
water table near well 4387, but not near 487. Constant mass transfer
from residual DNAPL into water at well 4387 results in the observed
correlation. At well 487, the correlation may be direct rather than
inverse: concentrations at 487 are probably diluted by episodic recharge
from precipitation. This supports the concept that recharge is episodic.

Concentration of VOCs in soil are shown in Figure 4-9. VOCs are
concentrated in the bedrock channel below the water table. VOCs are
not indicated outside the channel. Dry conditions are indicated in the

subsurface away from the bedrock channel.

Concentrations of VOCs in Soil gas are shown in Figure 4-10.
Anomalous (high) concentrations correlate well with where suspected
drums were located (Figure 4-1).

From this information it is concluded that there is probably a residual, immobile DNAPL
phase in the areas where suspected drums were stored. The DNAPL is below the water table
and above bedrock, and is confined to the area where the bedrock channel crosses through the

THSS 119.1 area.

28
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5.0 FATE AND TRANSPORT

; This section summarizes the transport and fate of VOC contaminants in the vicinity of IHSS
119.1.

. Decay is probably occurring but at a slow rate. Dichoroethylene, a common
degradation product, has been detected in groundwater. Groundwater transport
rates are probably high enough that concentrations at well 487 should be nearly

- equal to those near well 4387. However, this is not the case. Therefore, it is
concluded that VOCs volatilize from the saturated zone into the vadose zone
and escape to the atmosphere. The dissolved VOC plume is passively removed
from the subsurface.

. Dissolution of the residual DNAPL phase is the source of dissolved VOCs in
groundwater. The source is below water table, above bedrock and confined to

ot b el bl bt

the area where suspected drums were stored in IHSS 119.1 (Figure 4-1).

4

. Rate of movement of VOCs:
Hydrogeology 3.3 to 803 ft/yr (Phase III RFI/RI, DOE 1994)
«—»] Modeling 22 ftyr (Feasibility Study, DOE 1995a)
French Drain - < 10 ft/yr ~ [Recent monitoring of the French

Drain has indicated that no VOCs
have arrived at the French Drain
according to data in the Rocky Flats
Environmental Database System
(DOE 1995¢)]

. Mass of residual DNAPL:
Model 2"47Litersjw (See attached draft calculations)

"Dissolution" 30 Liters (See attached draft calculations)
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6.0 SUMMARY OF CONCLUSIONS

d bl d

. Site hydrogeology is well understood'
. French Drain and Woman Creek are local hydrogeological boundaries
] . Contamination at site is well understood
N . Contaminants moving very slowly to not at all
]
. Plume is being passively remediated
] . DNAPL is in residual state and immobile

. Maximum of 30 Liters of DNAPL

G ¥

. Residual DNAPL is below water and restricted to the area beneath where
drums were stored

. Model predictions are conservative by at least one order of magnitude (DOE
1995a).

i

g
i
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EXPLANATION

6 INDIVIDUAL HAZARDOUS SUBSTANCE SITE (IHSS)

200°; DATED: 5/24/69

INDICATES SURFACE DRAINAGE THAT APPEARS

TO BE COINCIDENT WITH POTENTIAL
GROUNDWATER MIGRATION PATHWAYS

SCALE: 17

NOTE: Photo taken by Colorado Aeriai Photo Service

200

100

SCALE: 1" =200"

U.S. DEPARTMENT OF ENERGY
Rocky Flats Environmental Technology Site

Golden, Colorado

881 HILLSIDE AREA
OPERABLE UNIT NO. 1

PHASE III RFI/RI REPORT FIGURE 3-26

Surface Expression of Potential
Groundwater Migration Pathways

Figure 4-1

R

-




62174 \WOMIN\LN0 \d9% \ONTTICON\M

J21DMpUNOY Aq pasusnyu| eg App wnupxon 1/6n ul T ———————— &
mcouwxo_o thﬁf; cﬂ vu#o_mc“oom SioM XK [POUGIsIH 8UORDLZUBOUOD  eykjouy 000'¥80°C 3 \\.\ - _ !
o—¥% o4anst A [osi [ #z'0_|euswpeoioionse, | T T T T
: 7661 WD Z661 TB6ZIC —— -
Jd9jempunodp 1Jrup 00Z=,1 TS ; PeesselL Wb ¥ oM 0L ¥04 GIZAWWNY NI38 T - T i
orydeastyea}soipAy JemoT Ul = —" = ] g STI3M 3HL 40 HOVZ WOMJ - \., _Hxl
dAVS 3NO LSVA1 IV “GAlD3I3a =T
pejosle(g spunodwio) O1UeFIO oz oo 0 G0 JON = N NOOHE3E JOHVAVEV-3MVYT © 10N NV H04 GIZKVNY 343M - - .
L3~% TANDLd 190dTH TN/ @EdAYS LON = SN INOISAYTO QREHIVEM [ ‘LS 10N SINVNINVINGD DOA 310N - - : ;
- -
1 ‘ON IINN mngmon dSVHd MNVIE Ni (E103130 AATVNY & ROANTIY TId A3TVA BB N - - - { —H
V¥V IJISTOH 188 ‘ 39NVY NOLLYNETYD ANANTIO0 X - _ : —
INBANAISNI MOTEE 3NTVA EIVALSI ANANTIV SIVLd AXO0Y  V -7 : =
opeIoO[O] ‘USPIOnH N- uIRIg yosualy jo - - I‘.! .\ bl ,
£3 uononnsucd buunp pegmisip sJaym peusog \$01 - - , . . .m
9ls ASofouyos], [ejULSWUOIAUY Ste[d L300y - (SSHI) 34S 30NVLSENS SNOGYYZVH TYNAAONI .~ — . m— < -8
ADYENH A0 INHWIIVdEd "S'N NOILYNYIdX3 - 7 ..\ .
A ~ -
e —m T e —— NN e\ m
- - - ~ N\ \xoob puod
< N\ @SEB&
<N\ — JsuLiog ——
NN _
P —=EEEEEE SIS -
=0 puod '\ H |
\ NN _ i
; : | e i
v - L
/ e — |“|'||\| ‘A! ‘‘‘‘‘ _— — .!l.«l
— e ——— . !
// \ 7 o ~ e
N H
\ \\ 4 —_
Y .
0
2% gaosordl 4" 2 =
Y/ youg 40"
z — -
=/ I .
5 \| — / JV 3|
(=3 - = s
i3 :
AN , |
\ \ : ) ! -
'y , -
\ )
// . T0 ]
00 N —~ 1
1 , . o
/ . rs o .~
/ ” 0S8 :
/ / | orie ”
\ e Hi.ﬂ.
/ == R .
\ P H
/ 30N == —
/ ALENO3S =
/ X ~
\ / Ve
\ yod ~ 4
/ P
/! s L
/ P4 :
)L A ,
s 000'980°Z 3 000'680°Z 3 [~
(L | _ |




010FLY WROMAN \LNO \d49 \ONITIGON \'%

i e —
Q3103130 N338 3AVH 000'¥80°Z 3 -
E—% oandiy SNOLVHLNZONOD OO0A INVOLIINOIS HOMM NI TTam . T
00Z=_1 TNOS FI0H INIOd 3ANQ x =
— ™ ™ ] TIOH3¥0E NIVEG HONZuS 'Y =T
SUOTIeO0T [IoM coz oot 0 s TIIM 9861 ~3ud v T :
T13M T3NOGNVEY + - _ -7 /
J10H3408 @] —_ —
1304 TM/14Y I FSVHI 1o lobuas : =7 -
- TIEM VANTV © - — {
T 'ON IINO T1gVIdd0 — -~
VINY FQSTIH 188 HAIN0ZId ¢ : -7 -
-N-  NVN¥G HONZMJ 40 zo_.GaEszuo ovz_m:c T .. z
) U3YNLSIO 33HM GIHSYO (SSHI) WS — — 3
Opel1o1o) ‘uepiod 3ONVISENS SNOGUVZVH TVNGIAIGNI q T 1.4’ L / 37
9318 £Bojouyos], rejusWUOIIAUY S1eld £}{00Y : — - - e / Cre— g
o NOILYNY1dX3 T > ~ 8
ADYINA 40 INAWLYVJIA ‘SN - - e ; gggs © \
— : .
T —_— — - =T /o b
\ \ —_— - - - wm.wm
I T T [ e =l )
I P - 16228 O
RGN Jowol—
—————m T —— T N 2000
C— == T — = NG A e O puog
N N N - 16+8¢ O uonuley
e - Jauwioy
A N P 1oces © 680 &/T6L0¢
N 16508 O BLLE
N /@&
\/ N lezee 16108 O ESw@ e —— T Y
S EY \V!.H.// 1620¢ 6CE .~ — — T T T T ~
.Nlbbtoﬂ\ / - ““\ //////// O‘rmmrm\.ﬂﬂmnm\ﬂn\\\t.ﬂllv\\\
\ NNl IR LT s © — T == O M\_%s
g : o ees 1606¢ N o o~
\ / _ - (Houyoo RMMMMW x O Soomo e .,\\“\ Utedd YousJdy e — A_mw‘—nnm omoﬁonwnozm £820 '~ -06810¢8 16508 QO
: e ook _ 2=~ AL — 060v0cS S\ O 0651008 QIO0L0 g A e e o
\ o ————— T T T T e TR I6¥1E g6 100E owﬁonm..f - HHIAU 1850 061088 BwomeQ —
\ \ e — TE60E = T sty 0660068 - YT A8 lecsc7] 201 j16¥ee 08\voce @ 066108 T
Vo s e esse Geec0e8 T 06¢1L0g8 \ 06+1058 /gang 25UE08 BIBE0L, 16218 ™
L\ s o Thenie o V888 B g =@ 0601058 £880 £890HB O 1696¢ 0 @] © 0602058
\ s _ © & Goocg 008 O 9869 0615008 @ 1 | o
/ - -~ 06900¢8 anNad /B o 16158
\ s s Un%e 0650058 & v N il ONIWWINS .
Y, 4oud J03dasPrL 06100 25 060808 g 0s1z0ea @
1d B r 06240
2 =T Bl O waso + ® OB @ ° 8620¢8 g L0V usec 901 ommwwnm ] =
== \\ — | \+’ 062008 + B@\ﬂa* ) e £850H8 © 16558 3|
m v / : 06200¢8 @ ommonm £6%0 -,O\' \. = ﬂ.. 13 4°% ™ il nl\%w\_ mnwmﬂunmrof_m .m.w
- ‘. & 557 —~— === == T~ S
=\ , 0610058 @ e O @) .@n._dda%n NN
O N\
/// oare 9578 osccoss @ LBLOHE O so& l62v I6ive /90Tha WMwQ s%r 18100 _/M
oe
\\ \ o6vc0e8 @ L6rEe 109e O 0T Rﬂwm o1 H_B% leae o !
\ \ . o6scocs @ oo Oleps o o' Of e +1'601— 1] /oagng ) | 1
\ ; [811Hg 16298 |/~
_/ , os9c0cE @ /8hiHa / 6cze O L\
\\ : £89LHS L880H8 O {860H8 O Z -
1
| ; — 0ag
/ == . 16088
/! : T 68t O 8L1H8 f 188 16965 & r.._
/ / \\\\ O\sgse (851H8 O / / Lol
/ 30N34 == 16928 O /
/! AL¥NOIS - 165¥E - /7
/ / 4 ) PN N —~/
| 5 16188 [ NN _~—=~
/ / o7 { NS
/ ~ 165L¢ @: Y/ - o
/ / \\\ 16268\ O ” )/ 18LL8
/ 4 N , /
\\ \\\\ 000980°C 3 g o J \\ | \\
000'580'Z 3 —
v _ 16908 ] ) { W/




29Z7Z4\WOMIN\ N0 \d 43 \ONM3aoN \:%

suonosyed HVd #

6—% °Indiy

1'611 SSHI
Jo AyuIorp oYy Ul

Ye-% FYNDLd JNOdIY R4/LIY I ESVHd
1 'ON LINN T18VYEdO
VYV HAISTIIH 188

J0A TE10]

opeJIo[0) ‘UIpPlonH

J1dWVYS Hvd SILVOIONI
J1dWvYS J0A SILVOIONI
SOOA % SHYd dO4 3IAVS 3HL 3¥3m ST3m £861 ¥C:

31dAVYS 0SS J0VAINS

1/67 £120Z-00N

103120

31dAVS 10dS IOH =

NON

Mo L -
| —————
STWAYZINI ONMJRYS

m,mgc“wmi.

J31dNVS ION
(3103130 1ON

SN
aN

]

/67 NI 2661 mE%mo %mm Y04 NIAIO H3LVMANNOND Ni SOOA WWLOL
K "DN/6T NI NIANID STHOS . 30V48NSENS N SDOA TWIO0L

:S3ION

(301 % 30d) sUROD JoJNOSION [DYOL UI SYNS3Y ‘BldWIDS SDH oS %

Q3ZXTVNY SHYd ON

V777777777
Y/ rr7rs 7777
Y7777 7S

%

uideq 10j0L = L

auolsilis

auojsholy IS

00¥'981 »

R

0Lt

0001

00} 0l

0
/8 e6r001SS

T3INNVHO X003a38

1S %moﬁonﬂooa TejuswuodIauz syeld L3400y P™zesy Tois - %,x;_.u_;o,
. T > /%/ !
ADYINHE 40 INHWIYVdId 'S'n O TIV-SHL0 NIRNIRN
ON lJl
$0Z !
ON NOILYNVY1dX3
aN
B4/6n 9oL > uopbijusduod =
.05 JWos 6%/Bn 00l < uonDHUSOUCD =
0 ON~SHYd
AN-J0A
. . _ - gol=al
0001 001 ol 0
¥ 1/67 009 -30A
_ B /Bt —
08 o.mmno”\ reTec TN FZ0T 088S
9 QIZAIVNY
7 ON=SHYd St ON
Ot 9TI=AL  ON-D0A
T %7 q 91i=0L
- 7. (— 7720 —
142
{ { { q —
0001 001 o1 0 150 006G
bot /61 I8IGRE/ 85y
Ovi=al
ON TIV-SHII0 ¢T3 0
INVS IV SHYd ]
0 4
w bt/6 TEIST O 016G
ﬂiﬂm. 9 hi=0L
Ozi=al OLi=at % T
— A7 I ah 9 7
/ 0, T -
wHE L 0et
[N By B gy = e
KL P T °pc = 7 Kianooay
. (£0'S265) £6700 1SS ™ ' (Z64268) (L+$265) (.8L426S) = oN| _
095'8v | 169%¢ 5 L8/GHE/LBSY 1618 1B6YE ﬁ._wwmma o 230
/by i $20) ¥G'L26S)
s ‘ Ba/6r v/18-Hvd 06717, 1685¢
(G 9 o -
@ % £61001SS™ 6200, o0 # doges 0565
/ Y YT 5
_ ~z b4/67 pocy—Hvd T e)
RS T r— N LS > L] ISBI6S  ZLBI6S
00001 0004 001 0l 0 (:8¥ee6s) EE0VY
bot/br JATAR ] L8TLHE TIATT ¥3VM

NOILYATT3

19ADI9 B pupg ‘AD))
J9ADIS)

Aoyy Apupg
suojsAojy

Aon

[ADI9 % puDg

he

[

-
-

N i

e

AN I

|
¢

[ —

=

-

!

o

T




