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1998 SPRING BREAKUP AND HYDROLOGIC ASSESSMENT
COLVILLE RIVER DELTA
NORTH SLOPE, ALASKA

1.0 INTRODUCTION

This report describes the observations and measurements made during the 1998 spring breakup

monitoring of the Colville River Delta. Both distributary channels and lakes were monitored.

Fieldwork for the 1998 monitoring was performed between 21 May and 6 June. During that time,
water surface elevations were measured at the head of the delta and on the East, Nechelik, and
Sakoonang Channels (Figure 1, Appendix B). Water surface elevations were also measured
immediately before and after the breakup flood at lakes 92-82, 93-10, 93-11, 93-12, 93-13, 93-
15, 93-21, 93-22, 95-09, 96-05, 96-07, and 96-08 (Figure 2, Appendix B).

1.1 1998 Breakup Summary

The ice cover began to break up on 27 May 1998. At the head of the delta the peak water surface
elevation occurred during the night of 28-29 May, and probably occurred in conjunction with a
downstream ice jam. The discharge at the time of the peak water surface elevation is estimated to
have been approximately 175,000 cfs. In the vicinity of the proposed facility the peak water
surface elevation probably occurred during the morning of 29 May. At the head of the delta, the

peak discharge occurred on 3 June and is estimated to have been on the order of 213,000 cfs.

It is likely that the 1998 spring peak discharge will be equaled or exceeded in somewhat more
than 5 out of 10 years. It is likely that the 1998 spring peak water surface elevation will be

equaled or exceeded between 1 and 5 times in a 10-year period.

1.2 Lake Recharge Summary

The water surface elevation rose in all of the lakes between the pre- and post-breakup
measurements. In general the increase in water surface elevation was between 0.1 and 0.5 feet
(Table 20, Appendix A). Most of the lakes, with the exception of 192-82, L96-05 and L96-07,
where flooded by either the East or Nechelik Channels (Figure B, Appendix B).



2.0 COLVILLE RIVER DELTA BREAKUP MONITORING

2.1 Survey Control

Water surface elevation monitoring was performed using 12 survey monuments placed in 1996,
2 monuments placed near the proposed facility in 1997, and several temporary bench marks
(TBM). The location and elevation associated with each of the monuments, and the year in
which the elevation was established, are presented in Table 1 (Appendix A). The location and
elevation associated with each of the TBM, and the monument used to establish the elevation,

are presented in Table 2 (Appendix A).

2.2 Breakup Observations

Water surface elevations, water temperatures, and observations by time and date at each of the
monitoring locations are presented in Tables 3 through 21 (Appendix A). Monument and TBM
locations are presented in Figure 1, and the locations of the lakes monitored for this project are
presented in Figure 2. A daily description of the events occurring during the 1998 spring breakup

is presented below.

2.2.1 May 27, 1998

Breakup of the ice cover began in the afternoon of 27 May, at approximately 3:58 PM, when the
low-flow-channel ice in the East Channel at the head of the delta broke loose and began floating
downstream (Photo 1, Appendix C). Observers at Monument 3 and TBM 1U observed a rapid
rise in water surface elevation at these locations. At Monument 3, the water level increased 1.11

ft in the 34 minutes between 3:51 PM and 4:25 PM.

The low-flow-channel ice in the Sakoonang Channel was floating in place on 27 May and
remained floating in place throughout the breakup event (Photo 2, Appendix C). There was little
change in the Sakoonang over the course of the day. Water surface elevations rose 0.18-feet
between 11:49 AM and 5:49 PM at Monument 16 and rose 0.07-feet between 5:25 PM and 8:45
PM at Monument 27.



By evening, water had begun to pass through the swale in the facility area, connecting Nanuk
Lake to the first lake north of the airstrip. The water was continuing to rise, and a floating ice
jam was present in the vicinity of Monument 1 (Photos 3 and 4, Appendix C). The surface jam
extended bank to bank, with floes completely covering the gravel bar on the west side of the

river.

2.2.2 May 28, 1998
Weather conditions on 28 May began as overcast, with a mild wind. However, the cloud cover
lifted during the course of the day and sunny skies developed. Air temperatures rose into the

mid-40s.

A surface ice jam was still present in the East Channel by the moming of 28 May. The jam began
at an island located at approximately mile 19 on the East Channel and extended south to just
upstream of the Putu Channel. The limits of the surface jam remained approximately the same
throughout the day (Photo 5, Appendix C). The low-flow-channel ice remained in place on the
East Channel to a point approximately 2 miles upstream from the jaIn; and extended across the

entrance to the Sakoonang Channel.

By the afternoon of 28 May, there was a surface ice jam at the entrance of the Nechelik Channel.
However, the East Channel was free of ice at the head of the delta (Monument 1). Water was
moving through the swale in the facilities area at an estimated 2.3 fps. The water temperature in

the swale was 35.6° F. The air temperature was 41° F.

Conditions in the East Channel remained basically the same into the evening. The surface jam at
the entrance of the Nechelik Channel dissipated, but approximately 30% of the surface area of

the Nechelik Channel was covered with floating ice.

By evening, Lakes 93-21 and 93-22 were completely inundated by floodwaters. Water was just
beginning to flow from the East Channel into Lake 95-09, and from Nanuk Lake into Lake 93-

15. Lake 96-08 was also receiving floodwaters from the Nechelik Channel.



2.2.3 May 29, 1998

The morning of 29 May began as sunny with little to no wind. Lake 93-13 was receiving
floodwaters from the Nechelik Channel. The ice jam in the East Channel was at the same
location as the night before. By afternoon, however, the upstream limit of the jam had moved

downstream to approximately the entrance of the Sakoonang Channel (Photo 6, Appendix C).

At the head of the delta (Monument 1), the water surface elevation in the East Channel peaked
between 8:17 PM on 28 May and 9:10 AM on 29 May. However, the water surface elevation
continued to rise in the Nechelik and Sakoonang Channels, and in the facilities area, during the

morning of 29 May.

The low-flow-channel ice continued to float, and melt, in-place in the Sakoonang. The water
surface elevation recorded at the Alpine Facility Monument 2 (Table 19, Appendix A), and the
available mapping, indicates that the water may have passed from the Sakoonang Channel into
the lake north of the proposed airstrip on the afternoon of 29 May (Photos 7, 8, 9, 10 and 11,
Appendix C). Although flow was not observed, the water surface elevation is consistent with the

expected water surface elevation in the Sakoonang Channel at this location.

Ice blocks were floating in the swale at the proposed facility. Some were grounded on a high area
across from TBM 100U (Photos 12 and 13, Appendix C). Others were passing through. After the
water in the swale had receded (31 May 1998), one of the ice blocks was measured as being 5.2
ft thick.

Wind velocities increased during the evening hours. Flooding expanded into Lake 93-10 and

water was observed spilling from Lake 93-13 into Lake 93-12.

2.2.4 May 30, 1998

By the morning of 30 May, the ice jam in the East Channel had partially cleared. The channel on
the east side of the island near River Mile 19 was approximately half open, and the low-flow-
channel ice had broken free. However, the ice jam was still present in the channel on the west

side of the island and partially obstructed the entrance to the Sakoonang Channel (Photo 14,



Appendix C). Water surface elevations in the Nechelik and Sakoonang Channels had peaked by
the morning of 30 May, and the water surface elevations continued to drop throughout the day

(Photo 15, Appendix C). The ice jam in the East Channel had completely cleared by evening.

2.3 Peak Water Surface Elevation And Discharge

Peak water surface elevations were recorded based on high water marks (Photos 16 and 17,
Appendix C) and periodic water surface elevation measurements at selected locations within the
delta. The elevations are based on British Petroleum Mean Sea Level (BPMSL) and the data are

summarized in Tables 3 through 19 (Appendix A).

Normal depth computations were used to estimate the 1998 spring peak discharge. Water surface
elevation and slope were based on measurements made during the 1998 spring breakup at
Monument 1 and temporary benchmarks 1U and 1D. Cross section geometry was based on a
1996-surveyed cross section at E27.09 (at Monument 1), and hydraulic roughness values were

estimated based on a 1993-discharge measurement (Shannon & Wilson, 1996).

At the head of the delta (at Monument 1), the peak water surface elevation occurred during the
night of 28-29 May, at an elevation of 18.11. The discharge at the time of the peak water surface
elevation is estimated to have been approximately 175,000 cfs. At the time of the peak water
surface elevation, an ice jam was located in the East Channel at about mile 19. The jam extended

upstream to approximately the Putu Channel.

The peak discharge at the head of the delta occurred on 3 June and is estimated to have been on
the order of 213,000 cfs. This discharge equates to slightly less than a 2-year frequency event.
The ice jam on the East Channel had dispersed several days prior to this date, and therefore, was

not a factor at the time of the peak discharge.

After reviewing the data collected during the 1998 spring breakup event, it is thought that the ice
jam in the East Channel probably caused more water to be diverted into the Nechelik and
Sakoonang Channels than has been observed during events with similar discharges in the recent

past. Although the formation of an ice jam at about mile 19 in the East Channel is thought to be a



common occurrence, it is concluded that ice from the ice road in the vicinity of the proposed
pipeline crossing may have caused the jam to be thicker than usual. A thicker than usual ice jam
would allow less water to pass beneath the jam, and cause a greater than usual percentage of the

water to pass down the Nechelik and Sakoonang Channels.

iAdditionally, it is likely that a spring peak discharge equal to or greater than the 1998 spring
peak discharge will occur in somewhat more than 5 years out of 10. However, a spring peak
water surface elevation equal to or greater than the 1998 spring peak water surface elevation,
near the proposed facility and at the head of the delta, will probably occur only 1 to 5 times in a
10-year period. This difference between the water surface elevation and discharge frequency of

occurrence is common in streams that experience ice jams.

2.4 Lake Recharge

Water surface elevations in Lakes 92-82, 93-10, 93-11, 93-12, 93-15, 93-21, and 93-22 were
measured both immediately before and after the 1998 spring peak water surface elevation. Water
surface elevations in Lakes 92-82, 93-10, 93-11, 93-12, 93-15, 93-21, and 93-22 were measured
relative to TBMs placed earlier in the year by Lounsbury & Associates. The TBMs placed by
Lounsbury & Associates had elevations based on BPMSL. Lakes 95-09, 96-05, 96-07, and 96-
08 were measured relative to temporary benchmarks (1/2 inch diameter rebar) placed by Michael
Baker Jr., Inc. on 23 May 1998. All temporary benchmarks were assigned an arbitrary elevation
of 100.00 feet. A summary of the data collected is presented in Tables 20 and 21 (Appendix A).

Lake water levels were first measured on 23 May 1998. On this date, all of the lakes investigated
for this project were covered with ice. The thickness of the ice varied among lakes and was
between 4.5 and 6 feet thick (Table 20, Appendix A). Snow covered the areas surrounding the
lakes. In general, the area that drained to each of the lakes appeared to be little more than the

area in thedimmediate vicinity of the lake.

After the flooding associated with the river channels had subsided, the water surface elevation on
the lakes was re-measured. The second set of measurements was taken between 31 May and 5

June 1998. For all of the lakes except Lake 96-05, the snow within the drainage basin had melted



and the lake ice that remained was detached from the shore. The relative increase in water

surface elevation at each of the lakes is presented in Table 20 (Appendix A).

As can be seen in Table 20 (Appendix A), the water surface rose in all of the lakes between the
pre- and post-breakup measurements. In general, the increase in water surface elevation was

between 0.1 and 0.5 feet.

- In the case of Lake 96-05, it was difficult to determine a water surface elevation prior to breakup.
Four holes were drilled through the ice. The distance between the holes and the western shoreline
ranged from 50 to 150 feet. In all cases, the auger encountered soil and water at the same time.
Water rose very slowly in each of the auger holes and the water surface elevations ranged from
85.24 to 85.31 (Table 20 in Appendix A reflects the average water surface elevation in the 4
holes). It is speculated that the water surface elevations measured on 23 May 1998 may have
been somewhat lower than the free water surface elevation due to the headloss resulting from the
water passing through the soil into our hole. It is also possible that the pre-breakup water surface
elevation measured in the holes was unrelated to the free water surface elevation in the lake.
Snow and ice were still attached to the banks of the lake at the time of the post-breakup
monitoring (5 June 1998). Obtaining access to the lake’s water surface during the post-breakup
monitoring was also difficult. For these reasons, plus the problem encountered during the pre-

breakup water surface monitoring, the increase in water surface elevation at this lake is suspect.

While the water surface elevation in most of the lakes was measured only once before and after
breakup, it was measured twice in Lake 93-13. The water surface elevation was measured first
on 31 May and again on 5 June, due to a noticeable decrease in the water surface elevation. The
water surface in Lake 93-13 dropped 0.94 feet between 31 May and 5 June. The drop in water
surface elevation was the result of water leaving the lake by flowing between the tussocks. Due
to the relatively flat terrain, water leaving the lakes in this manner is not immediately obvious. It
is possible that some of the other lakes may have also experienced a similar decrease. Therefore,
where an increase in water surface elevation of more than about 0.5 feet is shown in Table 20

(Lakes 93-22, 96-05 and 96-07), the increase should probably be considered somewhat suspect.
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Table 1: Reference Monuments Used In 1998 Break-Up Study

1. Monument 16 had an elevation of 12.12 when established in 1996.
2. Monument 27 had an elevation of 10.66 when established in 1996.
3. Monument 28 had an elevation of 3.68 when established in 1996.

Monument Elevation |Year Elevation Coordinates
(feet, BPMSL)| Established Latitude Longitude
MONO1 27.74 1996 70°09' 58.348" 150°56' 12.638"
MONO03 20.66 1996 70°11' 14.475" 150°52' 15.516"
MONO8 26.69 1996 70°15' 43.559" 150°51' 34.384"
MONO09 25.03 1996 70°14'41.738" 150°51' 18.416"
MONI10 17.42 1996 70°13'41.312" 150°55' 06.068"
MON16 12.17 (1) 1998 70°19' 27.857" 150°53'16.801"
MON22 10.13 1996 70°19' 06.352" 151°03' 10.342"
MON24 8.40 1996 70°23'15.471" 151°00' 01.007"
MON27 11.12 (2) 1998 70°21' 38.452" 150°54' 44.298"
MON28 3.66 (3) 1998 70°25' 33.209" 151°03' 49.587"
MON29 8.03 1996 70°22' 19.472" 151°04' 50.879"
MON35 5.57 1996 70°25' 58.142" 150°22' 49.055"
Alpine Facility
Monument 2 10.17 1997 70° 20' 59.176" 150°55' 37.576"
Alpine Facility
Monument 5 24.52 1997 70°20' 16.190" 150°57' 32.887"
INotes:

file: tablel.xls




Table 2: Temporary Bench Marks (TBMs) Used In 1998 Break-Up Study

Temporary Elevation Coordinates
Bench Marks 6] Latitude l Longitude

TBM's Used For Water Surface Elevation Monitoring Within Channels

And The Proposed Facility Reference Monument

1D 28.34 (1,2) 70°10' 12.3" 150°56' 07.6" 1
1U 23.87(1,2) 70°09' 21.7" 150°56' 49.2" 1
28HWM 5.73 (1,2) 70°24' 522" 151°03' 57.9" 28
100 6.75 (1,2) 70°20' 23.0" 150°57' 58.5" Alpine Facility Monument 5
100HWM 8.92 (1,2) 70°20' 31.6" 150°57' 09.3" Alpine Facility Monument 5
100U 10.05 (1,2) 70°20"13.1" 1507 58' 19.8" Alpine Facility Monument 5
TBM's Used For Water Surface Elevation Monitoring At Lakes Lake
L98-9-37-1 10.89 (2) 70°20' 37.3" 150° 53' 14.3" Lake 92-82
1L.98-9-40-1 10.73 (2) 70° 19' 51.0" 150° 55' 47 4" Lake 93-10
1L.98-9-40-1 10.73 (2) 70°19' 51.0" 150° 55'47.4" Lake 93-11
L98-9-39-1 8.52 (2) 70° 20" 08.0" 150° 56' 24.1" Lake 93-12
L98-9-39-2 8.39(2) 70° 20" 08.0" 150° 56' 24.1" Lake 93-12
L98-9-38-1 12.77 2) 70°20'37.7" 150°56' 21.9" Lake 93-13
1.98-9-38-2 11.01 (2) 70°20'37.7" 150°56'21.9" Lake 93-13
1.98-9-44-1 6.62 (2) 70° 20' 54.9" 151°02' 18.5" Lake 93-15
1.98-9-42-2 7.29 (2) 70° 20" 28.4" 151°02' 07.0" Lake 93-21
L98-9-42-3 7.58 (2) 70°20'11.5" 151°01' 42.9" Lake 93-22
MB 9509 100.00 (3) 70° 14' 42.8" 150° 48' 41.6" Lake 95-09
MB 9605 100.00 (3) 70° 13' 16.0" 150° 31' 26.7" Lake 96-05
MB 9607 100.00 (3) 70° 14' 41.9" 150°51' 54.8" Lake 96-07
MB 9608 100.00 (3) 70° 14' 13.2" 150° 56' 05.4" Lake 96-08
[Notes:

1. All of the TBMs used for water surface elevation monitoring within the channels and the proposed
facility were established in 1998. The elevation of each of the TBMs is based on the elevation of
the reference monument listed.

2. The elevation of the TBM is in feet and based on British Petroleum Mean Sea Level (BPMSL).

3. The elevation of the TBM is in feet and based on an assumed datum.

4. All of the TBMs used for water surface elevation monitoring at the lakes, which have elevations
based on BPMSL, were established by Lounsbury & Associates, Inc. All of the other TBMs

used for water surface elevation monitoring at the lakes were established by Michael Baker Jr., Inc.

during the 1998 spring break-up.

file: table2.xls




9¢°LI L16
‘[ouuey) nmng o} dn payoeqg ‘[ouueyy) 3seq ul J[us wefl 851 aorINg Is:8 86/67/S
11°81 e 1912 YFIH 8661
"9U1[2JOYS 9} JBaU SI 931 3} JO ISOJ 901 )M PAISA0) S| BaJE J0BJINS
21 JO %01 - § JO WnWIXew Y "[auuey)) YI[oYoaN Jo weansdn 991 paIsyess Sey JOAR] €081 60:1C
L8'LE £6:61
. 08°Ll SI:CI
8L°L1 (U BY!
*901 90BLINS [jV (JuuBy) JI[BYDON Y] Ul) [suuey)) YI[SYOIN 9y} 01 93UBHUD
al) SSOJIOR UA9S 9q UBD S)00]q 99] 991 SuIIeO[ ON "UOIEBD0] SIY} I8 991 JO 991J SI oA LL LY 00:S1
Ll r6
‘[puUBy? qI{YISN
a1} 0] 9oURLUS 2} JO Weansumop so[tw 7 Ajejeunrxordde o3 [suuey) Jueuooyeg
a3 0) 90oUBIUS Y} JO Weansumop sjiw [ Ajarewrxoidde wody puuey) iseq
ur Surunooo wef 99] "sejiw 7 03 | Aereuwnrxoldde weansdn pue [puuey) Furuooyes
01 SouenUS wWol) ssosoe ooe[d ur Suneofy [[1s 901 (jpuury)) ISET) [SUURYD-MO]J-MO] 01:6 86/87/S
UBQ 3SIM UO IBq ISA0 MO[] ‘wel 99.Jins - [SUUBYD UIBLL ISAO PINOO[Q SAO[] 99] £8°C1 87:0T
"({ueq 03 yueq) | usWNUON Jo ANUISIA ul wel 301 Suijeo]f 294! LS:L1
SeCl 9¢:91
‘weasumop uiaouwl ueSeq pue 9500] 930Iq [SUURYI-MO[J-MO] JOAO 0] 85:G1
AR 656
"1eq [9AeI3 5] JO [je Suroa00 Alieau 103epy -9oe[d Ul Supeo]] 391 [SULRYI-MOI-MO] I'€g AN A 96:6
‘qurod s1ys 38 SmojJ uo
yoedwi Aue aaey 0y Jeadde jou op sa8pliq 90] aoe|d ul SunjeOl) 991 [SUUBYS~-MO[J-MO"] R 86/LT/S
11°6 LESI
-ooe|d ui Surjeoy] 991 [SUULBYD-MO[J-MO] 60'6 £€:67] 86/97/S
LTl (439!
*19A11 Ul UneOJ $90[q 991 M3) ¥ "9oe]d Ul 3urjeo[} 951 [SUURYI-MO[J-MOT] LTL SPiS] 86/ST/S
*a0e[d ul 3uneo[] 901 [SUUBYDI-MO[J-MOT "ISAL Y JO SPIS 1S9Mm A1)
uo Jeq [2Aei3 oy} Jo ¢/1 AJojewixoidde 1940 MO[} MO[[RYS SI JOY], “JOALI Ul MO[] SWOS 0L:€1 86/12/S
SUOIBAISSqQ 1,) )
aimeradwa ], HonEAdY
. 2oBLING swi], e
oM

[ JUSWINUOIA] 1V [dUURY) )k U] SUONBAIISq(Q) € dqe].

‘1., . PR [ . e [P PR, — ~ S JESEEPINEN e P O, [N e — P




s|x'€3]qes 9]y

0g'L 6€ 11
8TL el 86/5/9
98°6 y0:S1
L8'6 20:61 86/v/9
orel 61:91
6L°Cl S1:91
344! 1€:01
444! LT:01 86/¢/9
Lrel (48]
Ly 81°Cl 60:91
vy £0°Cl £6:6 86/C/9
1'1¢ t6'11 091
"901 JO Jes|d SI |suueyn S'iy £0°Ci 876 86/1/9
80°Cl yT61
oret 1261
STl 228!
Sy x4! 48! 86/1¢/S
‘wef 901 [euI3LIO Jo BaIE Ul Usdo K[a1e]dwos sI [suuey)) Iseq 00:L1
c1rel 0691
L1el Ly:91
teel 11:¢1
61'tl or1-¢t
‘[auuey)) 1SBH Y} U0
61 9[1W WOL] Weansumop pajeso] [suuey)) 1seq ay) uo swel Isylo ale a1y ‘[suuey)
3ueuooeg 01 souenus unonnsqo Ajjended urer ‘pawwel [[1s si Jeq pues dy}
JO apIS 1S9\ "931) USNOIQ SkY 301 [SUURYD MO[J Mo "uado Jey A[erewrxoidde si leq
pues 2y Jo 1589 [suuRy) "paIed|d A|[elued sey jouueyD) ISBH 2u3 U 6] S[1w e wel 90] 00:6 86/0€/S
[Tsl £0-0T
-98ueyo [eA1 ON “[ouury)) Iseq ul [[us wel o] LT:61
"Jouuey)) Sueuooyes oy
Aj9jewixoldde o) wresnsumop pesoul sey [ouuey)) jseq ur wel 901 Jo pun| weansdn 00:L1 86/62/S
SUOIIBAIZSQQ (4,) an
sameiadura :MM”M_% owin] oe
Iorepmy : a
Iolem

(ponunuod) | JUSWNUOIA 1V [SUURY)) }Seq U] SUOLBAIIS]Q) : € J[qBL

PSS -




09°C1 se6l
09°C1 8€:11
9'6€ v9'TI SET 86/1€/S
vS'Tl vO:L1
96°C1 Z0:L1
09°Z1 €Tl
85°C1 12:T1 86/0€/S
8Ll 11:02
"UOLBO0] SIY} J& 901 JO JBd[D [SUUERyD 89°L1 016 86/67/S
7T8I1 IR Joje M\ YSIH 8661
1181 L11Z
£0°'81 90:91
"2JOU[S JBIU SI 921 JSOJA "1 [JIM PAISAO0D St BAIR Q0BJINS
31 JO 94,01 - § JO WINWIXBUI Y ‘[aUuRY)) JI[AYION JO wieassdn 991 paIoness sey JOAry] TS L1 0€6 86/8C/S
"(3ueq 03 yueq) | JUSWNUOIA JO AyuIoiA ur wef 201 Suieol. EEl 10:81
£C°El oviLl
£TEl 0€:L1
€1°el ST:LI
80°€I SI:LL
8871 01:L1
€871 00:L1
89°C1 7591
0LCl 1€:91
.Emobwckrov w:_>oE SI _..Em Omoo_ OV—O.E uo_ _occmnongoﬁ-god oo”©~
L€€ yS11 LS:01
“Ieq [oARI3
uo pa3poy $3}90[q 291 YoIys Y ¢°¢ “xoaddy -soejd ur Suleo]y 201 [oUUEYI-MO[J-MmOT] SS°11 ¥$:01 86/LT/S
: ve'8 £0:01
1§43 €8 ¥5:6 86/97/S
SUONBAISSQO (4,) )
amjeradwa ], HoeAd[g
h@ama oom.tzm OE_.._.. e d
Iojemy

NI WAL 1V [SUueyD 1seq U] SUONBAISSQQ :p S[qE]




S[X'¥a[qes 9]}

ILs SPiI1
69°'S 141! 86/9/9
ov'L a4l
LEL 02Tl 86/5/9
Z1ol (424!
451! 0S¥l 86/¥/9
98¢l 90:91
L8°CI 091
06°CI 16:01
88°CI Ly:01 86/¢/9
$9°CI 8661
£9'C1 §6:61 86/T/9
SeTl §TII1
*901 JO 1B9[D S1 [UUBYD 44! 9¢:6 86/1/9
85°CI 8¢61 86/1¢/S
SUOBAIISqO (1) [€1))
uoneas[g
saersdws oom.t:_m suit] o
1M oM

(penunuoo) NI WL IV [PUURYD IS U] SUONBAISSGQ f OB



SIX'631qeraY

88°6 SI:SI
£8'6 e1:61 86/v/9
81'Cl 1€:91
61°CI 82:91
A4l SI1:01
(444! 60:01 86/¢/9
86'11 €791
86°11 0291 86/7/9
*391 JO 189[d SI [aUURY)D) SL'1I 0S:91
P81 00:01 86/1/9
00'CI 60:C1
86'11 90:CI 86/1¢/S
LYl 208
"uoneso] Siy) Je 391 Jo e[ [suueys 0'9¢ 9Ll $T:6 86/62/S
00°81 HEIN 101R M YSTH 8661
*QUI[JOVYS 18OU SI 991 ISOJAl "89] PIM PAISAOD SI BIIE 208LINS
Ayl JO %40 1-S JO WNWIXeUl Y ‘[auuey) yIPYIaN Jo weansdn 201 palajeds sey J9ArY £0°'81 00:12
"d ,9°9 simeradway ay 6'C¢ 6L°L1 0¢:SI
Sv'Ll LT01
1YLl €0:01
Ov'Ll 0:01 86/87/S
16701 LT'6
d 6% 21ngesadwdy a1y -aoe[d ur Sujeo]y 91 [SUUBYI-MO[J-MO] 143 L8°01 016 86/LT/S
SUOLIBAIISQO (4,) (1))
aimerodwa ], voneAdlg
1A aoeLIng au], areq
Ioyem

PE— P

A1 INE.L ¥V [ouuey)) ISeq U] SUOHBAISSQQ : O[qeL




SIX'99[qe} 9|l

6L 11 L9l
6L11 91 86/€/9
6511 1€:CI
0911 STt 86/1¢/S
eLl LT6
SEL1 vZT'6
Ll 816
"UOTJROO] SIY) Je [auuey) iseq uf Suijeoy) sY90[q 901 ujoig €Ll £l:6 86/6T/¢
"d ,6¢ aamgeradway ary e PeLl 0¢:01
Ll ¢1:01
6T LI §0:01
LTL1 €56
YTLI 06 86/87/S
96’11 §C91
‘weansumop Juisous ueSaq pue 9500] 901q [SUUBYI-MO]J-M0] JOAD 93] 2SS
$8°01 1661
¥8°01 £p-Sl 86/LT/S
SUONBAILSqO 4,) (1))
sameradwa], :Mwwwm‘_wm suny -
»rm :
Iorem

RPN P P, P - . PR [P

€ JUSWNUOIA] 1V [dUUey) ISey U] SUOLBAISSqQ :9 S[qe],




S|x'La]qey:o]y

8TL 61:%1
"dn-yjeaiq 03 Suuui3aq 9q 03 saeadde 1nq ooeyd ur Sureoyy 991 [oUUeYd-MO[J-MO] 6T L ARl 86/L7/S
suonealasqO 4, (69}
ameradwa ], HOREASIH
- aoeLINg oy, areq
. oem

6 JUSWINUOIA] 1V [ouUey)) IS8 U] SUONBAIdSq() :/ d]qRl.




S|x'89[qe} 13y

‘8661 sunf 9
UO PaAISSQO soul] s1Gap uo paseq ('TSINAE) 199) LT PUE 9"y UAmIA] 9Q 0} PAJRUIISS SEM UOBAS]S 30LINS Jojem yead 8661 |
:5910N]
€L0 h-6 86/9/9
SUOIBAI9SQO ,) )
amnjerodwa], HotieAslg
90BLINg sy, aeq
Io1eM
PERM

PE—

G € USWINUOIA] 1Y [SUuRy)) ISBY U] SUONBAIISQQ :§ S[qRL




S[X"62[qe1:afy

‘8661 ‘AR 0€
U0 PaAISsqo aul| SLqap & uo paseq (TSINE) 199 17°91 A[orewnxoldde sem uoneasjs soepns Jojem sead Sunids 8661 oYL '[

:5310N]
986 6€¥1
786 9¢:11 86/1¢/S
<ol 6C:S1
0T°0I €SI 86/0¢/S
66°Cl LS:0T
€0¢l ¥5:0C 86/6¢C/S
SUOIBAISSQO (4) (u)
uoneAs|y
armeradws |, oomo::_m suny —
IoeM s

01 JUSWNUOA] }V [dUURY)) YI[OYOSN U] SUOTIBAIASQ) 6 O[qRL




S|XQ 13198} 91y

LSE 9l:vi
9¢'t elpl 86/1¢/S
‘wief 901 [eui3io Jo eaie up uado A[a30]dwon s1 [duury)) 1587 00:L1
V9 00:61
‘uea%0 03 uado s [puury)
NIPYOON [UUBYD) ISBY AUl Ul 6] 9]IW WOLJ Weansumop pajeoo] swel ayjo aie
a1ay], ‘[ouuey) Sueuooes 01 souenus Sunonnsqo Ajjenued wer -pawwel [[ns st Jeq
pUES JO 9PIS I1SOA| "9a1J U 0Iq Sky 30F [auueyd-mol-mo] ‘uado jjey Appjewixoidde s
1eq pues Jo 1ses [suury) ‘patea]d Aj[ended sey [auuey) 1seg oy) ui 6] ofiw je wel 99] 00:6 86/0€/S
"1€°01 JO UOLBASJD UR PBY £]-£6 ET @ £1-£6 988D 1801D U0 Sjew Jajem Y31y v 0701 YA 191B M YSIH 8661
¥6'6 SI-1¢T
106 OL-11
66’8 SO-11
96'8 LS:01
$6'8 0s-0t1
*aoe|d ul SuiILo] 991 [SUUBYD-MO[J-MO] 79¢ 06'8 0zZ:01
jioyoaN ul soeld ur Suneoly 991 [suueYO-MO[J-Mm0T] ‘[auuey) ningd ul wel 301 a5e)Ing 0S:6
‘[ouuey) ning 03 dn Suipueixy ‘[euuey)) iseq ul [[i3s wel 91 aoeIng 1$:8 86/62/S
"9y YnueN O 3dULBNUS SU] JO JUOLJ Ul BOIR J1f} SUIPN[dUl ZZ JUSWNUO 0} [duuey))
NIQYIIN U} JO 19]Ul 9Y) WOJJ Yoral ayj jo Ajiofew 1of aoejd ul Suljeo[} 991 [auURyD
-M0]J-MOT 901 Y}Im PAISA0D BAIR 3IBJINS JO o4,0¢€ A[ojewuixoidde sey [[1s jI[ayoaN €1z
144 LS:61
"901 99BJINS ||V [AUUBYD) YI[OUOIN S} 0] 9OUBIIUD 9U) SSOIOB UDIS 3 UBD $H00|q 9] ST:C1
vL'L und 86/8¢/S
oLs er-1e
‘so0e|d Ul JoRIU1 901 [QUUBYD-MOJ-MO] 1$°S SL:L1 86/L2/S
SUOIBAI2SQO (4,) W)
oM :
iorem

77 WUAWNUOIA 1V [sUUBy)) YI[OUOAN U] SUOIBAISSQ)

e RN

PRSI -

101 9198




SIX" 1 [9[qe) Ol

6S°0 0g-0¢C 86/5/9
SUOIIBAIASGO (4.) )
EO_“—&\VO—M-.
danjeiaduo aoBLINgG s, sreq
REM s

P o N

8T JUSWNUOIA] 1V [oUURY) YI[SYOSN] U] SUONBAISSQQ) [ [ S[qBL




SIX'Z19]q8)0[y

‘8661 dUN[ ¢ UO PAAIISqO Sulj SLIGap
uo paseq (TSINAG) 199} 8’ PUe §[ p U99MIeq 9q O} PIIBWIISI SEM UOLIBAS[S 90BJINS Ijem Nead 8661 SUL 7
"§7 JuswnuojA woyy weassdn safiw g7 0 "xoidde pajeso] st WMH 82 WL ‘T

:SAION]
¥8°0 £0:0C 86/5/9
SUOIIBAI9SQO (4,) 1)
areradwo ], uoneAdld
oelIng suwi ], sred
Iolem 02

WMH 87 INE.L TV [9uueyD I[9Y99N U] SUOHBAISSAQ 7] dIqeL




(429 £pisl
(4% 1761
ve's sv6
%Y v:6 86/£/9
w's w9l
1349 091
Y v1:6 86/T/9
"901 JO 1B3[ S1 [2UUBy) £8°¢ 0I:91
'991 JO Je3]J S1 [auuel) 00'9 y1:6 86/1/9
w9 L0:61
vy'L Syl 86/1¢/S
£1'8 05:S1
‘weansumop ¥ 0001 Ajsrewixoidde
aAIND © 18 pawwie( SI pue 99J] UI{0Iq SBY 991 [SUUBYI-MO[J-MO’] "IBI|O SI [aUUBYD 67’8 LETL 86/0€/S
10°01 SHeN 1018 A\ YSIH 8661
0c'6 0¢-91
9I'6 8E:C1
38°L 9¢€:01
98'L €01
‘(eor[d ur Sunjow) urleIo1I9)ap 991 [SUUBYI-MO[J-MO] 1L'L LS:6 86/67/S
-ooe]d ul urjeo[] 991 [SUUBYI-MOJ-MO] £6'S 6€:0T
‘ooe[d u1 urjeo]] 931 [SUUBYDI-MO[J-MO] LY'S L1:91
v6'v LC11 86/87/S
1T°¢ ov:Ll
*20e[d ul Buryeo[} 991 [UURYDI-MO[J-A0] 97'¢ briLL
y0'€ €6 Tl
jueq a1y Jeau ‘19jem
J0 98pa o)) 12 uadje) sem armesadwa) Jajep soeld ul Suneopy 391 [OUUBYO-MOJ-MOT] 0Ty £0°¢ 6¥:11 86/LT/S
76°0 op:pl
*901 J0 doj 10A0 FUIMO[J ISR A\ ")OBIUI 301 [SUUBYD-MO[J-MO'] gi¢ 060 SEPI 86/9Z/S
SUOIIRAISSqO (d,) (2]
ainjesaduwa |, HoneAdld
I 9oelINg awi], aeq
Isrem

91 JUSWNUOIA 1V [dUUey)) SueUOONES U] SUOIBAISS() :C[9[qeL




SIX'€ [3]qe):a[y

0T 86/51/9
0’1 9071
(44! 1071 86/8/9
8Y'C £e0l1
£9°C 0€:01 86/9/9
08¢ [S:01
8Lt Ly0l 86/5/9
134 cEvl
68’V [4X4! 86/1/9
SUOIRAISSQO (4,) €))
UOIJBAS
aimeiadwsa ], s m& S_mm owr] e
oM ST

(panunuoo) 91 JUSWMUOJA 1V [dUURY)) SUBUOONES U] SUOIIBAIISG() €] SlqeL

e e, ey




‘[suuey) Jueuooyes 0} avuenua Sunyoolq Ajfented [jis [euuey)) iseq ut wel 3o] 00:6 86/0€/S
§9°9 SR 1918 M YSIH 8661
819 8T1C
S6'S S:91
v6'S 0v:91
"uoI)RO0] SIY3 I8 [duuByDd
40 wopnoq uo mous awog ‘(eoe(d ul Sunjaw) SuneIoLISISP 931 [SUUBYDI-MO]J-MO] 1's¢ 16°S Z0:91
‘(ooe[d ul Surjow) SuiJRIOLISIGP D1 [SUUBYI-MO[J-MO ] LSS 61:01 86/6T/S
"901 BY} UO Iojem JO $193o0d ‘Sunaw ing soe[d ur Suneofy 331 [SUUBYI-MO}J-M0"] 99't 91:0C
oy 0€:91
80'Y 9t Pl 86/87/¢
*SuUONIpuod
jauueyod J09[J21 10U ABW UOHBADJ]YH 99BLING IojBA\ "UBQ MOUS UIYIIM PI)JRIO|
a3er) JJ81S WO POUIULIA)OP UOHBAS[H 90BJING I0JBA\ "10BIUI 991 [SUUBYD-MO[J-MO'] 433 10:12
*SUOIIPUOD
[auueyO 193[J21 10U ABW UOIIBAJ[H 90BJING IFJBA\ "UBQ MOUS UM PIjRI0|
93e0) JJBIS WOL] PAUILLIOJOP UONBAS[H 0BJNG J3JBA\ "JOBIUI 91 [QUUBYDI-MO[J-MO"] 8I'€ YZiL1
‘'SUONIpUOd [SUUBYD
193(J21 Jou Al UOIIBAS[H 99BJING JOJBA\ UBQ MOUS UIY)im pajedo| a3en) jJels
WOJJ PAUIULIAJOP UOIRAS]H 99elIng Jajepy -ooe[d ur Suneo]y 991 [oUUBYD-MO[J-MO7] 20°€ 6v:Z1
*SUOTIPUOD [QUUBYD 199[J21 10U AW UONEAS[H 93BLING JIJBA,
S{UBq AOUS UIY)IM PIeI0] 9580 JJBIS WOIJ PIUIULISISP UOHBAS]Y 998)INg Iajem 00°€ LOZ1 86/LT/S
*SUOT)IPUOD [SUURYD JO3[J21 10U ABW UOIIBAS[H 99B}NG 10JB A
JURQ MOUS ULYM Pa1Bd0] 5.0 JJB)S WOl POUIULISIOp UOIIRAdH 9oBLINS JIajepm 18°C SI:L1
'SUOIIPUOD [dUUBYD
109]321 Jou ABWI UONBAQ|H 9JBLING JoJeA) "UBQ MOUS UIYIIM PAJedo| a3er) Jjeis
WOJ] PaUlULIdIOP UOIRAD]H 3delIng Jojepy “ooe]d ul Sunjeof 901 [SUURYI-MO[-MO'] 28T 00:L1 86/97/S
SUOIIBAIISqQ) ) (€19)]
damjerodwoy :MMH% QuIL ae
mEem : a
1aemM

$7 JUSWINUOJA 1V [dUURY)) SueUO0ONeS U] SUONBAISSq)) ] S[qeL




SIX'p[91q®3 3]}

§0T 90-v1
S0°C Y011 86/¥/9
0¢eC 1484/
0r'C 01:61
W't SI:6
£'6¢ 6£'C 11:6 86/£/9
09°¢C CCLT
09°¢C 0C:L1
'931 JO 1B9[) Sl [suueyy) £'6¢ ¥8'C 068 86/7/9
"331 JO 1B3[3 SI [2UUEL) 6'8¢ 1v'e oSl
"901 JO 183]0 SI [auuey?) 1'9¢ 99°¢ 063 86/1/9
YA 181
(457 (4433
(4% % L1:¢1
8¢V 60-¢1 86/1¢/S
‘uado
sI [ouuey) Suruooseg 01 2ouBIUF ‘AW SIY} AQ pates[d sey jauury)) 1seq ul wel a9] 00:LI1
"31 JO 1e3]D S| [suuBy) 61°S 191
‘[suueyD SurUOONES 3Y) Ul UOIIBIO[ SIY} JO WEINSUMOP
sajiw ¢ Aewixoidde Surunoso wel 99 2u0F sI 991 [SUUBYI-MO[J-MO] 1°€¢ 8Y'S SIL'LI 86/0€/S
SUOIIBAIRSQQ (1, ®
o1 M : a
orem

(panunuo09) 47 JUSWNUOIA 1Y [duUey)) SUBUOONES U] SUOIIBAIdSqO ] J[qEL




8 LS8l
1384 §¢6:81
1489 65:C1
S1I'S LSTL 86/1¢/S
60°L 00:91
0t'L 6v:11 86/0¢/S
206 HEIN I91e M YSIH 8661
87’8 S¥91
97’8 1991
LT8 LEII
97’8 9¢:91
'8 87:91
VLE 4k sist
4% 861
8¢°L vy-01
*(09e1d ur Sunjow) SumzelolIaldp 991 [AUURYI-MO[J-MO] LEL L0:01 86/67/S
*ooejd ur uneoyj 991 [SUUBYD-MO[J-M07] LS LT0T
906 §T91
IS'Y LET
6v'y 0e:Tlt
8v'v 02Tl
Wy o1-Tt
&y 00:21
vy 0s:11
0ve 6ty 8¢ 11
‘d T by 2lnjeiadws)y 11y aoe(d ur Fuijeol) 391 [QUUBYO-MO[J-MmO"] 8LV [42301 86/87/S
*3oe[d Ul |[1IS 991 [QUUBYD-MO[J-MO] SWOY SI°¢ S¥i0T
60'¢ CELL
‘08e anoy 1 Ajereunxoidde jouuey)
152 9} UO 9S00 90.q 321 [SUURYDI-MO[J-Mm0] “ooejd ul wEﬁou 991 [SUUBYD-MO[J-MO"] 8¢ 80°€ STLL 86/LT/S
SUOHBAIOSGO (4, W)
asmjesoduia | :M “Mww_mm o] o
918 M ' a
Isfe

LT JUSWINUOA] 1 [suuey) SUBUOOYES U] SUOIJBAIISQQ G| 9JQRL




SIX'¢13[qexary

011 86/S1/9
SL0 £6:Cl1
£L°0 454! 86/8/9
£9°1 €601
$9'1 05:01 86/9/9
SL'T 9¢:01
9L'C $E:01 86/5/9
99°¢ (444!
89°¢ 61:v1 86/¥/9
w0t 0¢:¢1
10t 9C:S1
1484 I€:6
S0y LT:6 86/¢/9
oty 8691
Y44 €691
*901 JO I3[0 SI [ouuey) (A% 4 00:6 86/C/9
"901 JO 1832 SI [3UUBY) 00'S £0:6 86/1/9
SUOIBAIASQQ) - (4,) W)
uoIeAd
amjeradwa |, uoats_wm o) P
Isre o

(ponunuod) /7 JUSWNUOA 1Y [SUUBY) SUBUOOXES U] SUOHBAIISQQ :G[ 9[qe],




SIX'9191qek3]l]

133 ST:S1 86/1/9
66'¢ Lyel
v6'€t PhiEl 86/1¢/S
9T'¢ 00:61
61y 1011
1Ty 85:01 86/0¢/S
20'8 e Jo1eM YSIH 8661
9¢°L S0:S1 86/6T/S
€09 9%:0C
9'¢t (€37 LTtl
"d 7 0p 2ameiadwsy aiy -s[ems ySnoayy Appoinb Suiaou si ayep (4% % yTel 86/8¢/S
"Aem 3[0UM 91} UOIIDIUUOI B SI ISY) JNq “S[qRINSEOW
Jou 2qAew ‘flews A|qeqoid si 91e1 MO[} S, "ofems Y} y3noty) Surmopy mou si Jojem €1:1¢e
"S00SSN) A} UsaMIDq Sulmoy) 9q Aew Jajepy “peod pasodoid oy jo apis yuou
Y} U0 3>{e] S} Oul FUIMO[] St J31BM J1 123[D 10U S| 31 ‘peot pasodoid ay Jo ANUISIA a1y
U] "Yliou 9| IS11 Sy} pue '] JNUBN US9M]Iq PUR[IA0 Sulmol) A[aieq isnl sI 1arep 00:L1 86/LZ/S
SUOIBAIRSQ) (4,) e1y)
dameiadua :Mo_wmww_mm swi], a1
latemy :
mem

001 WEL ¥V A[1oe pasodold TeaN SuoneaIasqQ 9] S[qe].




SIX'L13]q®} 9]}y

LIS SPcl
16'S LT01 86/0¢/S
SUONBAISSQO (4,) (€1))}
uoneas[g
O.—EM&OQEDM—L DON:HLSW DEﬂ.—x e d
1M M

AMH 001 WALV K11oe, pasodold JeaN SUONBAIdSGQ :/[ S[qEL




S|X 8 19]qe1:31Y

48] IS
"INE.L woly ssosde Ajarerpaw punosd Y31y uo doms Sumned syoo[q 991 0T v 86/6T/S
SUOIBAISSQO (d,) )
M Jing 1L ed
Igem

0001 INE.LIV &H[ioe pasodoid reaN suoneaasqQ 81 dqe]




SIX'619]q8) 311

y9°'8 TSl
79'8 0CT:S1 86/6C/S
SUONIBAISQQ (d) (619)
uoneAa|g
danjeiaduia soeLIng ouwr areq
EETETN o1

7 wownuoly Li1oe,] suldyy 1y A1foe,] pasodold JeaN SUOBAIdSGO 6] S[qeL

e ——— e




S[X°0¢219®) 314

‘s|iejop 10J Hodal sIy} JO {'Z UOLIISS 998
‘10adsns JUSWAINSEAUI 3Y) SPBW YoIym sjuswidinsesw dnyesig-jsod pue -a1d ay) yoq Sulnp paIdjunodus d1om SO "¢
‘WInJep pouINsse UB GO paseq SI UOHBAS[S 90B]INS IAJBM ‘T
‘(TSI ) [9A9] 89S UBSW WND[01}od YSHILIE UO PIseq SI UOHBAS[S S08}INS JJeM ' |

:S330N]|
08y [ouueyD YI[3YoaN £€°0 (D) sv'66 86/£/9 (2) T1°66 86/€T/S 80-96
0T’ JPwmoug [eoo0] €9°0 (2) 99°66 86/9/9 (7) £0°66 86/€T/S L0-96

Jowmoug [e507] 0C'1 (€D Ly'98 86/S/9 (€D LTS8 86/£T/S $0-96
08'S [ouuey)) seq 0Z'0 (D TL'96 86/£/9 () 2596 86/€7/S 60-56
jouuey) Ni[eYoaN %0 D 1L 86/1/9 (1) 689 86/£T/S TC-€6
jauuey) YiayosN 80°0 e 86/¥/9 () zoL 86/£T/S 12-€6
[ouuey) NIjayooN 9Z'0 (M v19 86/1/9 (1)88°S 86/€£T/S S1-€6
0S'y [ouuEyD {[2Y2N o Wi S5 (1 Lo9 86/€T/S | €£1-€6
’ 8T'1 (1) se’L 86/1€/S
o1’s [ouuey) JI[YooN 1%°0 (1) s¢8 86/1€/S (M veé'L 86/£T/S Z1-€6
S6'S [ouuey) Mi[eyooN €1°0 (1) 96'6 86/1/9 (1) £8°6 86/€T/S 11-€6
06'S [ouuey) NI[eYdeN 81°0 (1) 906 86/1/9 (1) 88'8 86/£T/S 01-€6
Jawmous [e00] 670 (mere 86/1/9 (1) ¥8'8 86/€T/S 78-26
(1) ssauydIy], 99 901n0§ 231eY0aYy Alewlld (1) uoneas|d | (y) uoneasig aeq (11) uonieAd[g aeq a1 e
vow.tsm 1arem oom.tsw Jarepy oom.tzm Jajem\
ul 9sBaIOU] dnyjesig-isod dnojearg-a14

BIR(] 98140 9T :07 2[qel




SIX'1Zo1qe) 9]l

‘61 WY A[9reunxoidde
& 93e[ 9U JO INOS [JUUBYD I[SYOIN Y} 0) [OUUEYD € BIA ‘S}09UU0D OS[e aYe] “oxe| Supooyy

pue L] (INY) 911N 10Anyd A[orewixoidde je jauuey) YISYdaN woj jsed o} Sulf[ids Jojepy "pepooy e £v6l 86/8T/S 80-96
"[euuRYD) 1SeY WO} Jajem ON “USZOJJ [[1IS o¥e] LE61 86/87/S L0-96
“Jouuey) Jsed WOy dje] 0Jul Mofy 03 Juiiels jsnl 1ojep TE61 86/87/S 60-56
‘9)e ] JnueN usjjoms e woij Suipoof} Aq pajepunui Aje3e|dwioo s1 oxe] 95:61 86/82/S 7256
‘9ve ] ynueN us[joms e wolj Suipool} Aq pazepunur A[ad[dwos s1 aye] 95361 86/87/S 12-€6
"S1-£6 BT 01 33T JnUeN Wol mo}y 0) Fuluuidaq isnl Jojes LS:61 86/82/S S1-€6
*199] [ £'(0] UOLIBAS]9 JB 9q O} PAUTULISIRP £ [-£6 5.0 1591 U0 duew Jajem ySiy 86/5/9
"TI-€6 93BT 0} £1-€6 93je] wody Suy[ids Jojem LS91 86/61/S
"9je] Jo 93pa 18 papunoid Surwosaq pue JIdYdsoN
wody ut Suneoly (Y 01 X 1 9 ‘xoxdde) 991 Jo sjeoys JoSie] -ode| Jo 95ps wWIvIsamyINOS I8 3FpLL §S0I0R
sayout g1 03 9 A[eewixoudde yypdoq “¢1-g6 93eT ol Suipoofy [suuey)) y1aydaN woly Surjids 11 p1:Cl 86/62/S
"93e[ 3o doj uo |[1s 9] “¢1-£6 33T JO 93pa e 1y S| Surpooyy [puuLYD NIBYISN WOIJ Ja1e M
16:8 86/6¢/S
"SuIpoO|j ON "udZOL SI e £5°61 86/8T/S £1-£6
"T1-£6 01 £1-€6 feT woly Jur[[ids Jorem LS91 86/6T/S
"3uIpoo[j ON "USZOY St 9)e] £6°61 86/87/S Cl-£6
"3uipooyj oN LS91 86/6T/S
"3uIpoo[j ON "Uaz0Jj S1 e] €661 86/8T/S 11-€6
"01-€6 e 0Jul SUIMO[J [dUURYD I[SYISN WOL] SI3NEM POO|] LS91 86/6T/S
"FuIpooyj ON "uszoy st je] £6:61 86/8¢/S 01-€6
"3u1poo[} ON 191 86/0¢/S
‘[ouuey) SUBUOONES WIOL] MO[J ON USZOJ ST o3 ] 1$:8 86/67/S
*U0OS 78-76 Ol
1940 [[1ds Aewr )1 9] $00] 78-76 JO Y1OU axer] ‘[ouuey)) SUBUOOYES SU) WOJJ) MO[} OU SI 319Y) “JOAIMOL]
"78-76 9%e] 03 [auuey)) JuruoodeS woly Suipes] Sjems SSeUIRID Ul J[WMOUS SWOS USZOJJ SI e] ovi1z 96/32/S 926
uoneAlssqO sy, areq e

SuOlEBAIdSq() SUIpoo],] o)e] (I 9[qe.




APPENDIX B
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Figure 1: Monument Locations

Figure 2: Lake Locations
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LIST OF PHOTOS

Looking downstream from Monument 3 on the East Channel, at the time
the low-flow-channel ice broke loose. (5/27/98 16:00)

Looking downstream from the staff gage at Monument 24 on the
Sakoonang Channel. Low-flow-channel ice floating in place. (5/27/98
12:45)

Staff Gage 20 at Monument 1 at the head of the Colville River Delta.
(5/27/98 20:30)

Looking upstream on the East Channel, from just below the entrance to
the Sakoonang Channel. (5/27/98 20:41)

Looking upstream from below the surface ice jam on the East Channel.
The ice jam extends above the Putu Channel. The low-flow-channel ice is
floating in place in the vicinity of the jam. (5/28/98 21:43)

Looking downstream at the surface ice jam in the East Channel. The
entrance to the Sakoonang Channel is on the left edge of the photo. The
low-flow-channel ice is present in the vicinity of the jam. (5/29/98 19:26)

Looking northwest across the swale. Ice blocks are getting stuck on the
high ground in the center of the photo. TBM 100 U is in the foreground.
(5/29/98 14:20)

Looking north across the proposed airstrip and facility. Lakes 93-13, -12,
-11, and —10 are all inundated by floodwaters. The Sakoonang Channel
is in the foreground. (5/29/98 approx. 20:00)

Looking south across the proposed airstrip. The Sakoonang Channel is in
the foreground, the low-flow-channel ice is floating in place. (5/29/98
approx. 20:00)

Looking east toward the proposed facility. (5/29/98 approx. 20:00)
Looking northeast at the proposed airstrip. (5/29/98 approx. 20:00)

Looking northwest across the swale. Note the ice floes deposited in the
swale. (6/1/98 15:25)



Photo 13:

Photo 14:

Photo 15:

Photo 16:

Photo 17:

Ice floes deposited in the swale near the proposed facility.

Looking downstream on the East Channel. The entrance to the
Sakoonang Channel is on the left. The low-flow-channel ice has broken
loose in the East Channel. The ice jam has cleared on the eastern side of
the East Channel but is still present on the west side of the sand bar.
(5/30/9:03)

Looking northeast across the proposed airstrip. (5/30/98 9:21)

Surveying high water marks at TBM 28HWM. Looking west. (6/5/98
20:00)

Looking at debris line near Monument 35. (6/6/98 9:40)



Photo 1: Looking downstream from Monument 3 on the East Channel, at the
time the low-flow-channel ice broke loose. (5/27/98 16:00)

Photo 2: Looking downstream from the staff gage at Monument 24 on the
Sakoonang Channel. Low-flow-channel ice floating in place. (5/27/98
12:45)



“HEAPRINED

.

AN UBPANGC e U RN D DO

Photo 3: Staff Gage 20 at Monument 1 at the head of
the Colville River Delta. (5/27/98 20:30)

Entrance to
Sakoonang
Channel

Photo 4: Looking upstream on the East Channel, from just below the
entrance to the Sakoonang Channel. (5/27/98 20:41)



Photo 5: Looking upstream from below the surface ice jam on the East Channel.
The ice jam extends above the Putu Channel. The low-flow- channel ice
is floating in place in the vicinity of the jam. (5/28/98 21:43)

ntrance to
Sakoonang Channel

Photo 6: Looking downstream at the surface ice jam in the East Channel. The
entrance to the Sakoonang Channel is on the left edge of the photo. The
low-flow-channel ice is present in the vicinity of the jam. (5/29/98 19:26)



Eastern Facility Pad

Sakoonang Channel »

Photo 7: Looking northwest across the swale. Ice blocks are getting stuck on the
high ground in the center of the photo. TBM 100 U is in the
foreground. (5/29/98 14:20)

Photo 8: Looking north across the proposed airstrip and facility. Lakes 93-13, -
12, -11, and -10 are all inundated by floodwaters. The Sakoonang
Channel is in the foreground. (5/29/98 approx. 20:00)



Photo 9: Looking south across the proposed airstrip. The Sakoonang Channel is
in the foreground, the low-flow-channel ice is floating in place. (5/29/98
approx. 20:00)

Photo 10: Looking east toward the proposed facility (5/29/98 approx. 20:00)



Airstrip
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Photo 11: Looking northeast at the proposed airstrip. (5/29/98 approx. 20:00)

Photo 12: Looking across the swale. Note the ice floes deposited in the swale.
(6/1/98 15:25)



Eastern Facility Pad

Photo 13: Ice floes deposited in the swale near the proposed facility.

Entrance to
Sakoonang
Channel

Photo 14: Looking downstream on the East Channel. The entrance to the
Sakoonang Channel is on the left. The low-flow-channel ice has
broken loose in the East Channel. The ice jam has cleared on the
eastern side of the East Channel but is still present on the west side of
the sand bar. (5/30/98 9:03)



Airstrip

Lake L93-13

Photo 15: Looking northeast across the proposed

airstrip. (5/30/98 9:21)

Photo 16: Surveying high water marks at TBM 28HWM. Looking west. (6/5/98
20:00)



Photo 17: Looking at debris line near Monument 35.
(6/6/98 9:40)



