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L0 ENHANCEMENTS TO THE QRIGINAL MODEL

The original Colville River Delta (CRD) two-dimensional surface water model was
constructed to provide peak water surface elevations and velocities for the 50-, 100-, and
200-year finods in the vicinity of the proposed facility, road and pipeline (Shannon &
Wilson, 1997). During the fall of 1997, field surveys of the proposed facility and road
were conducted.  The surveys revealed that the Aeromap topography in the immediate
vieinity of the proposed facility and road, which had been used to construct the original
surface water modcl, did not match the field survey particularly well. A detailed review
of the data concluded that the Western Geophysical topographic data provided better
agreement with the 1997 field survey data than did the Aeromap topoyrephic data. As z
result, the original swface water model was revised to reflect the ground surface
elevations in the Western Geophysical data rather than the ground surface elevations in
the Aeromap data, The change in ground surface elevation between the 1997 and 1998
models is shewn in Figure B-1 (Appendix B).

In addition to the ground surface elevation modifications, a number of enhancements
were also made. First, the finitc clement mesh along the proposed [acility and road was
updated and refined 1o reflect the March 1998 proposed [acility and road alignment. This
ncluded the addition of the proposed 440-foot bridge with spill-through abutments. The
proposed culverts were not represented in either the original or the revised models as they

are expected to have a minor effect on the water surface elcvations.

The second enhancement was to increase the number of lakes represented in the
immediate vicinity of the proposed facility and road. Although the model was developed
for the purpose of looking at large infrequent floods, such as the 50- 100- and 200-year
floods, questions are increasingly being asked abowut the conditions in the immediate
vicinity of the facility during smaller floods. Thus, lakes in the immediate vicinity of the
facility that had not been represented in the original surface water model were added to
the revised model.



Ancther enhancement involved changing the kinematic eddy viscosity associated with the
lakes from 1000 ft/sec to 100 fi’/sec. The original model incorporated the higher eddy
viscosity to reduce the velocity gradieni across the lnkes and 1o help stabilize the model
(Shannon & Wilson, 19971, However, with the increase in the overzll pumber of lakes in
the vicinity of the facilities, most notably in the immedinte vicinity of the bridge, it was
deemed desirable that the eddy viscosity be lowered to match the rest of the model.

Afler completion of the modifications, the 110,000-cfs catibration discharge was run to
assess the need to recalibrate the model. It was found that in general the modifications
did not canse the modcl to require recalibration. However, it was also found that by
increasing the Manning’s roughness coefficient frorn 0.024 to 0.025 on the Kachemach
Slough, East Channel, and East Channel banks the model provides a slishtly hetter
repicsentation of the calibration conditions. Thus, the value of the Manning’s roughness
cocfficient associated with the above referenced channels was increased as noted above

for all subscquent analyses.

Using the revised maodel, the peak water surface elevations and velocities for the 30-, 50-,
100G-, and 200-year floods were estimated. This technical update ocutlines the results
obtained from the revised model and compares those results to the results from the
ortginal model.



1.0 COMPARISON OF THE RESULTS FROM THE 1997 ORICINAL
AND 1998 ENHANCED VERSIONS OF THE MODEL

A comparison was made of the results from the original 1997 two-dimensional surface
water model and the enhanced 1998 two-dimensional surface water model to quantify the
differences berween the two versions. The models that were compared are:

(1) the 110,000 cfs calibration discharge,

(2) the 50-year flood “without facility” model,

(3) the 30-vear flood “with facility™ model,

(%) the 100-year flood “with facility™ model,

(5) the 200-ysar “without facility™ model, and

(6) the 200-year “with facility™ model.

The original 1997 surface water modef was calibrated to 2 measured discharge of 110,000
cfs. Thus, the first step with the enhenced 1998 mode] was to compute the water surface
elevation during a discharge of 110,000 cfs and to compare Tt with the measured water
surface elevations. The dillerences between the computed water surface elevations and
the measured water surface elevations, during a 110,000 cfs discharge, are presented in
Table A-1 {(Appendix A). Although the 1997 mode] matched the measured waler surface
elevations fairly closely, the 1998 model appears to be a slight improvement over the
1997 model.

The differences in peak water surface elevation associated with the 1997 apd 1998
models of the 50-, 104- and 200-year peak discharges, at various locations along the
major distribuleries, are presented in Tables A-2 throvgh A-6 (Appendix A). The
differences in peak water surface elevation at various locations along the proposed
pipeline are presented in Tables A-7 through A-11 (Appendix A). The proposed pipeline
alignment addressed in Tables A-7 through A-11 is the same alignment addressed during
the preparation of the 1997 mode] (Shannon & Wilson, 1997). Small changes in the
alignment have been proposed since the 1997 model was prepared. The conditions along

™



the proposed alignment, as it is envisioned in August of 1998, are discussed in Section
3.0 of this report.

Based on a comparison of the 50-, 100-, and 200-year floods, at setected locations
(Tables A-2 through A-11, Appendix A), the mean absolute difference between the water
surface elevation based on the 1998 and 1997 “without facility” models is on the order of
(.2 feet. The mean absclute difference berween the 1998 and 1997 “with facility” models
is also on the order of 02 feet. The range in the difference between the 1998 and 1997
“without facility” models is on the order of -0.1 to +0.5 feet. The range in the difference
between the 1998 and 1997 “with facility” models is on the order of ~0.7 to +0.4 feet,

'The difference between the 1998 and 1997 models is somewhat greater for the “with
facility” models than for the “without facility” models. This is due to the fact that the
1998 “with facility” model containg a 440-foot bridge within the road, while the 1997
“with facility” model does not. ‘The bridge provides drainage through the facility/road
which causes the water surface elevations on the upstream side of the facility/road 1o be
slighily lower than they would have been without the bridge.



3.0 SUMMARY OF THE 1998 ENHANCED MODEL RESULTS

Enhanced versions of the two-dimensional surface water model for the Colville River
Delta were prepared for the following conditions:

(1) the 30-year flood with the facility,

(2) the 30-vear flood without the facility,

(3) the 50-year flood with the facility,

(4) the 100-year with the facility,

(5) the 200-year flood without the facility, and

(0) the 200-year flood with the facility.

3.1 Colville River Delta

A swnmary of the peak water surface elevations during the 30-, 50-, 100- and 200-year
floods, is presented in Table A-12 (Appendix A) for various locations along the major
distributaries.

3.2 Facility/Road

Surmmnaries of the peak water surface elevations and water depths dunng the 390, 50-,
100- and 200-year floods, are presented in Tables A-13 through A-16 (Appendix A) for
selected locations along the proposed facility/road. The alignment of the proposed
facility/road is based on the alipnment as of March 1998. A 440-foot bridge with spill
through abntments and a toe-to-toe width of 400 feet is included in the road. The peak
flow through the bridze opening during the 30-, 50-, 100-. and 200-vear floods is on the
order of 14,200, 18300, 23,300, and 28,300 cfs, respectively. The maximum velocities
through the bridge opening are on the order of 6.5, 8.1, 9.1 and 10,0 fps, respectively.
The proposad culverts in the road were cot represented in the model &5 they are expected

to have a minor etiect on the water surface elevations,

2.3 Fipeline
Summaries of the peak water suface elevations, water depth, and depth-averaged
velocity dwring the 30-, 30-, 100- and 200-year floods, are presented in Tables A-17



through A-20 (Appendix A) for selected locations along the proposed pipeline, The
alignment for the proposed pipelinie is based on the alignment az of Aungust 1598,
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Tahle A-1
Comparison Of Water Sorface Elevations Within the Channels During the
110,000-cfs Calibration Discharge

Location State Plane Measorad | Water Sarrface Elevation | Difference Differenge
Coorditebes (Tt) Water Bodel Results Without in Water in Water
Netthing Easting Sorluce Ficilites Surface Surface
Elevation | July 1997 | July 1998 Elevation Elevation
() [ 1] Between the | Betweoon the
[ Measured Measured
and und
Tuly 1957 Taly 1998
Rezults Results
e ———— i) [2] —
East Channel
MWear E27T.00 1 5900 644 385,761 £.54 837 248 ;T 0.05
Wear E24.92 1 5 919,492 390,811 T.90 787 19T 0.23 013
Mear EZ2.75 | 5,920 386 397,302 T30 713 1.8 01g &i2
Mear E20.56 | 59440315 396,665 .30 f.51 b.54 -0.21 - 24
Near E14.32 | 5969 545 410,047 4.5-53 4.1 4,78 0.29 022
MNear ED9.76 | 5,984, 872 427058 3.0-40 3.8 .85 =0.31 -5
Near ENG.00 6,007 417 7| 436,601 215 212 2.14 0.03 a0t
Nechellk Channel
Mear H22.65 | 5923041 | 385,366 720 741 743 -121 =128
Wear 1995 | 5,933,329 | 386,019 £.05 6.51 8.37 -0.26 .32
I MWear M15.07 | 3,941,514 373,720 4.58 455 4.61 0.03 ~1.03
Near HO7A47 | 5,976,223 | 368,261 2.453 241 245 0.02 (1.0
Mear HO2.03 | 6006508 368,950 1,59 1.5% i.62 0.0 -0,03
Salioonang Channel
Wear 51652 | 5546219 393 93§ 3B 631 6.2 -3 -},39
Near 309,80 | 5.968,672 0519 323 289 2.94 024 .28
Nemr 301 58 | 53.991.820 377,691 1,55 2.07 215 -0.42 -1.30
amavayak Channeal
Mear T12.62 | 5,972,400 | 397 793 4.41 303 4.18 .48 023
Mear TRE.20 | 5992355 { 391,674 332 __2.30 .95 .52 037
ean of Absolute Difference Between Meastred and Computed Water 024 0.21
Surface Elevation [3] .

otes:

1. ATl elevations are hased on BPRLSL.

2. The difference in water surface elevation (WSE}) is negative when the WSE basad on the July 1998
madel is less than the WSE based on the July 1997 model. The differsnce is positive when the WSE
based on the July 199§ model is greater than the WSE based on the July 1957 modsl.

3, The July 1997 resubts are based on Iteration %50, and the July 1993 results are based on
Itoration #7.




Table A-2

Comparison Of The Peak 50-Year Flood, Water Surface Elevations

Within The Channels (Without Faeility Model)

Smtﬁ’laue

Location Water Surface Efevation () [1] Diffarence
Coordinates () Without Facilities Model in
Northing Ezsiing Tuly 1907 Tuly 1998 Water
. Surface
Elvahon
2]
East Channe)
Mear E27.09 5900644 | 383,761 21.1 234 i3
Near E24 02 5919492 | 390,811 218 220 02
MNear E22.75 5029386 | 397302 20.6 20.8 0.2
Near E20.56 | 5940315 | 396,669 126 18.7 0.1
Mear EIE4T | 5949082 | 400872 17.4 17.5 0.1
Hear E16.32 5959033 | 406,361 15.8 15,9 6.1
Mear Ei4.32 5969545 | 410047 139 14.0 0.1
Mear E09.76 | 5,984 872 | 427053 10.5 10.6 D.1
Mear EG300 | 6007417 | 456,601 48 4.8 0.0
upigruak Chaonel
NearK1165 | 5088634 1 414,617 TEE 1.0 00
|
[INechelik Chagnel
| NearN2265 | 5922041 | 385366 212 214 0.2
[ MNear N19.95 59312379 | 336,019 19.5 19,6 0.1
Near N17.80 | 5934201 | 377,889 17.2 17.3 6.1
Near N15.07 | 5041514 | 373,720 14.8 14.8 0.0
Mear N12.88 | 5952813 {| 375,779 13.6 13.7 0.1
Mear NOP.47 | 5968025 | 370,935 11,3 11.2 0.1
Near NO7.47 | 5976223 | 368,261 2.8 10.1 0.3
| NearN0542 | 5987622 | 367,793 13 8.0 0.2
Near W02.03 6,006,504 368,060 3.8 3.9 0.
Saknonang Chamnel ‘
Mear 516.52 5946219 | 393,958 182 183 0.1
Near §13.07 5957945 | 385965 13.7 14.1 .4 {
New S0980 | 5968672 | 390,519 117 1.8 0.1 4‘
Mear S05.07 5085818 | 384,593 99 10.2 0.3
Near 50138 5901840 | 377,891 ‘8.0 82 0.2
amayayak Channel
Mear T12.62 5972400 | 397,793 13.0 13.1 0.1
Near TO8.20 | 55992255 | 301674 99 10.0 0.}
Mean of the absolute difference in water surface elevations .54

_cnnt_in_ua:l Of Xt page




Table A-2 {continued}

Iteration #46.

1. All elevations are based on BPAIS)L.
“ 2. The difference in water surface elevation (WEE} is negative when the W3E based on the July 1998
model i5 less than the WSE baged on the July 1997 mode]. The difference is positive when the WEE
based on the July 1398 model is greater than the W5SE based on the Juky 1997 mode].
3, The July 1997 results are based on Iteration #67, and the Tuly 1008 results are based un

Lugatiog State Plane Water Surface Flevation (ft} [1] Difference “
Coordinates () Without Facilities Moadel in
Northing Easting July 1997 Tuly 1998 Water
Surface
Elevation
_ _ . [2}
Motes: ”




Table A-3

Comparison Of The Peak 50-Year Flood, Water Surface Elevations

Within The Channels (With Facility Model)

Location State Plane Waler Surface Elevation () [1] Tifference
Conrdinates () With Facilities Model in
Morhing Easinp July 1997 July 1998 Waker
Surface
Elevation
—_ _ [
— — e re—
agt Channel
M E2T.09 5,909 644 3835761 3.2 234 0.2
Mear E24.02 5,910 492 K11 21,0 e | 02
Mear E22.75 5,929,336 397 Bl 0.7 2B 0.1
Near EX0.56 5,240,315 396,669 18.6 15.8 0z
Mear E15.47 3,549 082 400,872 17.4 17.6 0.z
Near E16.32 5959033 408,341 15.9 16.0 1
Mear E14.532 5,969,543 210,047 141 14.1 [1X1]
MNear E0D. 76 5981872 427,058 ‘10.8 10.7 0.1
Near EQ3 O &007 417 436,001 4.9 48 00
Kupgr‘uak Channel
Near K11.65 3,988,634 414,417 115 | 113 (LX)
[|[Nechelik Chanmel
Mear W22.65 5922041 85 386 21.3 2L.5 02
Mear N19.55 5,933,320 86,019 195 197 0z
MNear WI17.80 | 5053420 371880 17.4 17.4 0.0
Near N15.07 $04] 514 373,70 15.1 15.0 .1
Mear W12 38 5,952,813 375,779 14.1 14.4 0.1
Mear H0e47 5,068,025 370,055 122 1.8 "4
Mear W07 47 5,076,223 368261 i0.4 103 0.1
Near WNO5.42 5087 522 367,793 g2 £.1 -1
Wear NO2.05 6,006,504 368,960 ER 3.9 0.1
Sa]mn-ang Channel
Mear 516,52 5,946,219 392,958 1582 183 0.1
| Near513.07 | 5957945 | 3859635 14.3 14.3 0.0
Mear 509,80 5,968 672 390,519 124 12.2 .2
Mear 805 47 5,985,818 154,098 4.8 2 0.4
Near 501 33 5,597 840 377691 £l E.] 0.
amayayak Channel
Near T12.672 5972400 307,753 11.3 13.2 0.1
Near THE20 5,992,253 391,674 mni 1.1 0.0
Mean of the absolute difference in water swriace elevations 0.1z

continved en next page




Table A-3 (continued)

Loative " Siate Planc Water Surface Elcvation (R} [1] Difference
Coordinates (1) With Facilities Model in
Naorthing Easting July 1997 Tuly 1998 Water
Surface
Elevation

1. All glevations are based on BPMST..

2. The differcncc in water surface elevation {WBE) is negative when the WSE based on the July 1903
model is less than the WSE based on the Jnly 1597 model, The difference is positive when the WSE
based om the July 1298 madel is gremar than the WSE based an the July 1997 model.

3. The July 1997 results are based on [teration #14, and the July 19985 results are based an
Iteration #61.




Tuble A-4
Comparison Of The Peak 100-Year Flood, Water Surface Elevations
Within The Channels (With Facility Model)

State Plane Water Surface Elevation {ft} [1] Difference
Coordinates (it} With Facilities Model in “
Maorthing Easting July 1997 Tl 1998 Paalk Water
Surface
Elevation
(2]
[Fast Channel .
1 MWear E27.09 2,000 644 385,761 24.7 40 0.2
Mear E24.92 5919482 4 300,811 233 23.5 0.2
[ NearE2273 | 552038 | 597800 20 TR 02 I
Wear L240.56 5,540,315 354,660 197 198 0z
Wear E18:47 5840082 | 400,872 18.5 18.6 (.1
‘Wear E14.32 5959033 40,361 16.5 16.2 1
™ear E14.32 S.969,545 410,047 4.5 14.9 21
Tiear E09.76 5.5984 BT2 427,058 112 113 0.1
Mear EOS 00 6,007 417 456 601 2 51 0.1
upipruak Chaounel
Mear k1185 5588 634 414 617 ilg 11.6 LU
echelik Channel
Mear W22.65 3,922 041 185,360 2T 229 : 0.2
Mear W19.95 3.93%,320 386,019 208 29 1
Mear NL7.BD 3,954,291 377,489 18.5 : 13.5 0.4
Wear N15.07T 3.941.514 373,720 162 16.1 0.1
Mear W12 8% 5942 R13 3T5, 779 153 15l 02
Mear NG9 4T 3,968,025 370,955 153.5 130 .5
Wear NO7.47 | 5976223 Ia8.261 116 11.5 4.1
Wear NG5 47 5987 RI2 367,793 9.1 L1 0.1
Wear NG2.05 6,006, 506 358,960 42 42 - 2.0
Sa]-:nnnang Chanmel
Near 516,52 3,946,219 393,938 19.3 15.4 S0
Near 513.07 3,957,043 385,985 185 - 183 0.2
Mear 509,50 50608672 390,514 14.1 13.6 ) -5
Near 80547 3,985,813 384,598 ) 11.0 11.2 02
Mear 501.38 5,991 &40 371691 7 20 02
mayayak Chonoel .
MNear T12.62 3,972 400 307 793 13.7 138 . 0.1
Mear TOR.20 5,902 255 391474 10.4 145 0.1
gan of the abrolutz difference in water surface elevorions .15
. continyed oo next page |




Table A-d {continued)

[Cocation B2t Plane Water Surface Elevaton (1) [1] Dilference
Coardinzres (7 With Faciliries Model n
Murthing Easting July 1997 July 1998 Peak Water
Burface
Elcvation
(2]
nkes: o i

. Al ¢levations are based on BPMSEL.
. The difference in water surface elevation {WSE) is negative when the W3E based on the July 1993

model is less than the WEE based on the July 1997 model. The difference is positive when the WSE

based on the Jaky 1998 model is greater than the WEE based on the July 1997 model.
. The July 1997 results are based on Iteraton #23, and e July 1998 results are based on

Iiilriﬁun HE3.




Table A-5

Comparison OF The Peak 200-Year Flood, Water Surface Elevations

Within The Channels (Withoat Facility Maodel)

cation Lrme Pline Water Surface Elevation {fiy [1] Drifference
Coordinates (i) Withowt Facilities Mods] in
HMarthing Fasting Tuly 1997 Juby 1938 Peak Water
[3] Surface
Flevation
_ £2]
East Channel —I
Wear EX7 .09 5,004 644 185,761 202 204 2.2
Mear E24 97 3,219 497 100,811 24.7 240 0.2
MNear E22.75 5,009 136 307 302 2313 214 0.1
Mear L2056 5,940,315 3066649 0.9 21.0 0.1
MNear E18.47 5,040,082 400 872 106 19.7 0.1
Mear E16.32 5,996 0153 40b 301 17.7 17.5 0.1
Mear E1d.32 3,909,545 410,047 15.6 15.7 .1
Near E09.76 | 5084872 | 227058 1.7 5 0.2
Near E0Z.00 | 6,007,417 | 456,60 53 53 0.0
upigruak Chaonel
Mear K11.63 5,088 634 414,617 12,1 122 0.1
I
[Nechelik Channel
Mear N22.65 5,922 041 SRS, 5660 24.1 243 0.2
Mear 11993 3,933,224 S86,010 21.9 219 0.0
Mear N17.80 5,934,291 377,880 19.4 19.5 0.1
Mear M135.07 a,d1,514 373,720 16.8 174 0.2
Wear W12 88 5,953 813 375,79 157 158 01
Mear N09.q7 5,968,025 37,955 13.4 13.3 0.1
MWear NOT.47 5,976,223 368,241 12.0 122 .2
Wear WS 42 5,987,632 367,793 9.5 9.7 0.2
Hear NO2.03 6,006, 56 363 94i) 43 44 4.1
Sakoonang Channel
Mear 516,52 59462168 393,958 204 20.5 01
Mear 313.07 5,057,945 385065 16.0 16.2 0.2
Near S0%.80 | 5962672 [ 390,510 143 14.2 -0.1
Wear 50507 5,085 813 384,698 1.9 12.1 02
Mear 50138 5,091,840 377,691 0.5 ) 0.1
Tamayayok Chanpel
Mear T12 62 5,972 400 397793 14.1 i4.4 0.3
Mear TUE20 5,992 255 391,674 10.8 g 0.1
“lean of the absolute difference in warer surface slevations 0.3 "
continved on next page - _|



Table A-5 (continued)

[[Location State Plane Water Surface Elevation (ft) [1] " Difference
Coordinates () Witheont Facilities Model n

Northing Eagting Juby 15497 July 1953 Peak Water

[3] Surfags

Elevation

{2]
[Motos:
1. All slevations ame basad on BPMSL.

2. The difference in water surface elevation (WSE) is negative when the WSE based on the July 1995
model 15 Jess than the WSE based on the Fuly 1997 mudel. The difference is positive when the WSE
based on the July 1998 model i= greater than the WEE based on the July 1997 medel,

3. The July 1997 results reported in "Colville River Two-Ditmensional Surfece Water Model
(Shannon & Wilson, 1997) contained several typographical emors. The comected velues
appear in the "July 1997" column of this table.

4. The July 1997 resnlis are based on Iteration #46, and the July 1098 reguiw are based on
Ireration %63 .
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Table A-6
Comparison Of The Peak 200-Year Flood, Water Sarface Elevations
| Within The Channels (With Facility Model)

Eocation Stzte Flane Water Surface Elevation (i) [1] Dufference
Coordinates (ft) With Facilities Model int
Northing Easting Juls 1947 July 1998 Peak Water
Surface
Elevation
(2]
5t Channel
MNear E27.09 5,900, 644 585,761 26.] 20.4 0.3
Mear E24.02 5,919,492 3WLEL 24.6 249 4.3
Near E22.75 | 5920386 | 3973802 232 23.4 0.2
Mear E20 56 55940315 305,608 208 210 02
Wear E1§ 47 3,249 082 400,872 195 19.7 0z
Mear E16.32 5950053 406,361 17.7 178 0.1
Mear E14 32 5,962,545 410,047 15.5 15.7 0.2
Mear EQ9.76 3,984,872 427,058 117 118 0.1
Mear E03.00 #,007 A17 456601 53 53 0N
Kupigrnak Chanuel
MWear E11.65 5,088,034 414617 121 12.1 a0
MNechelik Channel
Near N22.65 | 5022041 | 345366 24.1 243 0.2
[ NearN18.057 [ 5033320 | 386,015 219 219 0.0
Wear N1780 .| 5934,29] F7T,B89 19.6 198 Q.
Near N13.07 5,841,514 373720 142 17.2 -0.1
"7 Mear H12.88 5052 813 ITETY 16.4 16.2 -2
Wear WO 47 5,068,025 370,955 14.& 14.1 -5
I Nearno7.47 | 5976,223 | 388,261 12.6 12.4 0.2
| NearN0542 | 5087622 | 367,793 9.7 9.7 0.0
" Near K203 | 6,006,506 | 368960 4.3 4.4 il
Sakoonang Channel
NearS16.52 [ 5946219 | 393,958 204 20.5 01 i
Near 813.57 3,857 945 385,045 16.5 164 0.1
MNear 309,80 3,968 672 390,514 15.3 14.8 -5 ||
Near 505 07 5,885,813 384,608 .z 11.% 02
Near 50138 3,901 844 377091 2.3 a5 .2
Famayayzk Channel
Mear T12.62 5972400 307,793 14.2 14.2 .0
MNear TOB.20 S 255 3964 0.6 108 02
Mean of the abselute difference o water swiace elevations {16
conlinued on nexi pags




Table A-¢ (continued)

Location State Plane Water Surface Elevation (ft} [1] Thifference
Coordinates (fi) With Facilirics Model in
Northing Easting July 1997 Juby 1995 Peak Warer
Surface
Elevation
i2]
[Maotes:

1. All elevations are baged on BPMSL.

Z. The difference in water surface elevation (WSE; is negative when the WSE based on the Juby 1938
model is less than the WSLE bascd on the July 15997 model. 'The difference is positive when the WSE
based on the July 1992 model is greater than the WSE based on the July 1997 model.

3. The July 1957 resphis are based on Iteration #10, and the July 1948 results are based on
|! Heration #45.




Table A-7

ons Along the Pipeline

Comparisor CH The Peak 50-Year Flood, Water Surface Elevati
(Without Facility Medel)
T e—
Location State Plane Coordinates (i) S0-Year Wilhout Facilities Mmlel Chenge | Change
1] Tuly 1957 Tulv 19498 ] in
Naorthing Easting Lo Peak Depth Feak Depth Water Depth
Elevation Water () Water {ft) Surface {ft)
(fiy Surface 151 Surface [5] Elevation If
[1.3] Elevatiom Elevarion (ft}
(ft} (fr) [
i - [14.6] _ a4 |
|| POl [ 5977102 | 385426 15.4 114 00 116 0.0 02 00
PR | 5975076 | 382,027 13.5 11.4 .0 116 {14 0.2 0o
I[_Pios | 5,973,060 | 383705 1.3 11.6 #1.] 11.6 6.1 0.0 0.0
P04 | 5,969,485 378,983 0.1 1.8 1N 11.6 1.5 L 0.2
PI)s 305,244 377,599 12.0 12.2 02 124 0.4 2.2 0.2
PIOG | 5,960,993 378,208 11.5 12.% 10 12.7 12 4.2 0.2
PIO7 | 595168 igd.029 124 144 2.0 14.0 232 0.2 0.2
PIOE | 5952674 382,600 0.8 14.4 44 4.5 4.8 0.2 0.2
FID? | 5,951,162 3E3 482 36 14 .4 58 14.6 &.0 02 0.2
PIIO | 5949730 34,843 13.3 152 L9 155 20 2.1 0.1
FIl1 2,036,138 392,115 i5.6 137 [6] 04 158 0.0 0.l 0.0
Fl1Z | 5944918 395,140 20.4 15.7 4] 0.4 15.8 0.0 01 0.0
PI13 5,050 750 393 B4 i9.0 18.7 04 19.0 0.0 ) 0.0
P14 | 5939641 393,674 17.8 18.6 0.3 1.5 1.0 0.2 0.z
FL15 | 5935517 401,684 12.3 19,7 T4 199 7.6 0.2 azr-
PIl6 | 5935904 403,2%) 288 19.6 0.0 20.1 0.0 0.5 00 -
Mean of the absolute diffierence in water surface elevations 019
(W otes:
1. All elevatiems are based on BPMSL.
2. 5ee Figure B-§ in "Colville River Two-Dimensional Surface Water Model (Shannon & Wilson, 1957}
for approximate lacations of PI's. ’i
3. The groumd elevaion is based on a grotnd survey of the BI's, axcept for P10, PIO2, and PID4, which
were estimaled from topographic maps prepared by Aeramap {Aeramap, 1994),
4. The watet surface elevations represent the FTESWMS water sarface elevation at the inundated

A

=]

point losese to the PILL
& water depth represents the difference in the FESWHS water surface clevation at the inundated

poine closest to the P and the ground surface elevation at the PL

Tht FE11 and FI12 water surface clevations presemted in Table A-10 of the report " Colville River
Two-Dimensional Surface Water Model” (Shanmon & Wilsom, 1997) were 17.9 and 18.2, respectively.

More representative valwes wers chosen for this comparison and are reperied above,

The valugs presented in the "change in water surface elevation” column and in the "change

im depth” columm are negative when the water surface elevation (WSE) based on the July 1998
moedel is less than the WSE based om the July 1997 model. The change i= pasitive when the
WEE bused on the July 1958 model 5 greater thon the WSE based on the July 19%7 model.

The

1997 results are based on Heration #67, and the July 1958 results are based on Meralion #4346,




Tahle A-8

Comparisen Of The Peuk 50-Year Flood, Water Surface Elevations Along the Pipeline

{With Facility NModel)

Locarion State Plane Coordinases (ft) 50-Y'car With Facilities Model Change | Change
(21 Taly 1957 July 1998 in in

Merthing Easting | Ground Peak Dieptiy Prak Depth | Water Depth

Elevation Waner {R) Woater (e Surface ()

(® Surface [5] | Surface | [5] |FElevaton| [N

[1,3] Elevation Elevation (£t} "
(f {f) [7]
. [1.4.6] {14 _

I Pidl =277,102 335,426- 154 124 0.0 12.1 &0 0.3 o
PIOZ 5,975,276 182 oy 13.5 124 0.0 12.1 0.0 0.3 .0
PIOA 2,973,060 382,705 11.5 12.5 1.0 12.1 0.6 =04 04
PIO4 2,969,486 378,985 101 126 25 121 210 -0.5 .5
PGS | 593244 | 377,899 12.0 12.8 0.8 12.5 0.5 0.3 -).3
PIOE& | 5.950,%93 378,208 11.5 13.0 1.5 128 1.3 -0.2 .2
PIOT | 5,954,169 382 520 124 14.8 2.4 14,7 23 -1 -1
Fi0g | 5932674 | 382600 9.8 14.5 50 14.8 5.0 0.0 4.0
PIO9 | 5.951,162 383,482 g6 14.8 62 14.% b.2 0.0 0.0
PI1G | 3949730 584,843 133 154 2.1 133 0 -1 -0.1
PI11 5046 188 3592113 18.6 15.5[6] 0.0 15.9 0.0 1 0.0
P12 | 3044918 393,140 204 15.8[6] 0.0 15.% 0.0 0.1 0.0
Fll3 53,939,750 393,204 19.0 18.5 0.0 159 .0 0.1 0.0
F114 5,939,641 398 574 1T.8 18.7 0% 158 10 0.1 6.1
BHS | 5935517 | 401,684 12.3 19.8 75 20.0 77 02 0.2
FIl6 5,535,904 405,281 26.8 196 0.0 19.8 0.0 02 0.0

Mean of the absolute difierence in water surface elevaticns 19
[ones:

1. All elevations are based on BEMSL.

2. Bes Figure B-2 in "Colville River Two-Dimnensional Surface Water Model (Shannon & Wilsom, 1997}
for approximate locations of PTs.

3. The ground elevation is based on a pround sarvey af the P, excem fior PIRL, PI02, end PID4, which
were estimated from tepographic maps prepared by Acromep {Acromap, [996],

4. The water surface elevations represent the FESWhS water surface elevation at the inundzted

point closest to the P

5. The water depth represenis the difference in the FESWMS water surface elevation at the inundaied
point closest to the P1 and the ground surface elevation at the PILL ||

6. The PI11 and PI12 water surface elevations presented in Table A-10 of the report "Colville Biver
Two-Dimensional Surface Water Model" {Shannon & Wilson, 1997y were 17.9 and 182, respectively.
More representative vaiues were chogen for this ecomparison and are reported ghove,

7. The valves pregented in the "change in water surface elevation”™ column and in the “changs
in depth” colwnn are pegative when the water surface elevation (WSE) baszed an the July 1008
model iz less than the WSE based on the July 1997 model. The change is positive when the
WEE based on the Juby 1998 mode] i5 greater than the WSE based on the Jly 1997 model,

" 2. The July 1997 resulis are hased on Tteration #14, and the July 1993 results are hased on Iteration #651.




Takle A-9

Comparison (4 The Peak 10H-Y ear Flood, Water Sarface Elevations Along the Pipeline

(With Facility Model)

Location Statc Plane Coordingtes (fY) 180-Tear With Facilities Model Change | Change
Tuly 1997 July 1548 n in
Northing Easting | Ground Peak Depth Feak Depth | Water Diepth
Elevatiom Water () Water i} Surface (£}
(ft) Surface [3] Surfzve [5] Elevation 71
11,3] Efevation Elevation (fth
{fi} §i1] 7]
[ 4.4] [1.4]
Fl01 5,977,102 385426 154 13.8 0 152 0.0 -1 0.0
PIOZ 3975276 382 427 135 138 03 133 (X1 -5 -03
PIC3 5,%73.000 382,705 11.5 15.8 23 13.3 i3 =05 15
P14 5,969 484 378,985 1.1 14.0 38 5.4 13 0.5 &
Pls 5,963,244 377, 30% 124 142 2.2 13,7 1.7 -5 -5
FIDG 3,560,903 378,208 115 14.5 30 14.2 ) =0.3 0.3
Pin? 5934 169 182 620 124 15.7 33 15.5 1.1 -2 -2
PIN3 5982674 382,609 2.8 %7 54 15.6 LS 0.1 -0.1
FINS 3951, 162 I83.482 8.6 15.7 i1 15.6 T.0 0.1 =01
FI1( 5,940 730 384 845 1313 16.5 3.2 1644 3.1 0.1 4.1
P | s946.188 | 392,113 126 17.1 [6] 0.0 171 0.0 0.0 0.0
PIIZ 5944918 393,140 204 17.1[68] 0.0 17.1 4.0 0.0 0.0
FIL3 3,539,730 393 B4 1.0 19.9 0g 204 1.0 1 0.1
Pl14 5,530 647 398674 178 19 % 20 199 21 1 1
PI15 A 935517 401,684 2.3 210 87 212 29 02 02
Flila 5,835,904 403,281 26.8 20.8 0 21.0 0 022 00
Mean of the absolute difference in watar aurface glevations G256
otes:

(=

All elevationa are based on BPMSL. ,

Sec Figure B-# in "Colville River Two-Dimensionz] Sorface Water dodel {Shannen & Wilsor, 1997)
fior approxinsate locations of F1's.

The pround elevation is based on a ground survey of the PI's, except for PIOL, PI02, and PI04, which
were esiimated from topographic maps prepared by Aeromap (Aeromap. 19963,

The water surface elevations reprecent the FESWMS water surace elevativm at the inundated

point clossst to the PL

The watet depth represents the difference i the FESWMS water sarface elevation at the inundated
point closest to the P and tee grovnd surface elevation at the P,

The PT11 and PT12 water surface elevations presented in Table A-10 of the report "Colviile River
Two-Dimensional Surface Water Model” (Shannon & Wilsen, 1997) were 18.9 and 19.3, respectively.
MWore represencative valies were chosen for this comparizon and are reported above.

The values presented in the "chatge in water surface slevation” eolumn and in the "change

i depth” colunmi are negative when the water surthce elevation (WSE) based on the July 1998

model iz less than the WSE based om the July 1957 model. The change is positive when the

W3E based on the July 1942 miodel is greater than the WSE based on the July 1997 model.

The July 1997 resulis are based on Meration #23, and the July 1598 results are based on lteration #83.




—_—

Table A-10

Comparison (f Peak 200-Year Flood, Water Surface Elevations Along the Pipeline

(Without Facility Maedel)
Location|  Slate Plane Coordinates { i) 30-Year Withowt Facilities Model Change Change_
Tuly 1997 Tuly 199% in in
Nerthing | Easting | Ground Peak | Depth | Peak | Depth | Warwer Diepth
Elevation |  Water {ft) Water (ft) Surface (ft)
(i g Surface [5] Surface £5] Elevation [
[1,3] Elsvation Elevatiom {1t
(ft) () (M
{1,4.6] [14]
PI01l [5,977,102 | 385,426 134 13.1 0. i3.2 0.0 0.1 0.0
PI02 |5973274 | 382,827 13.5 13.5 0.0 13.5 0.0 a5 1.0
P03 |5.973,060 | 382,705 11.5 13.6 2.1 13.5 2.0 =1 <i.1
PIO4 [596% 486 | 378,985 1.1 13.9 3.3 13.6 3.5 =03 -3
PIOS 5,963 244 ] 377,89% 12.0 14.3 23 14.1 2.1 02 =2
PIO6  |5,960,993 | 378,208 IL.3 14.7 3.2 14.7 3.2 0.0 .0
PIO7 15,954,169 | 382,629 124 163 3.9 16.4 4.0 g.1 .1
P03 15,932,674 | 382,609 o.8 16.3 4.5 16.5 4.7 0.2 02
PING |5,951,162 | 383,452 16 16.3 7.7 16,5 1.9 02 0.2
PILG ]5.949. 730 | 384,843 13.3 17.1 3.3 17.3 4.0 0.2 02
FL11 |3.746,153 | 392,113 18.6 17.9 [&] 0 ig.2 {1.0 9.3 o0
PT12 |5.044,01% | 303,140 20.4 17.5 [6] 0.0 18,2 {.0 0.3 0.0
PI13 |5,930 750 j 303 B4 190 210 20 213 23 0.3 0.3
PEl4 |5.930.641 | 398,674 17.3 20.9 3.1 211 33 0.2 0z
PI15 5,635,517 | 401,684 12.3 223 99 223 10.1] 0.1 0.1
PI1& |5,935 904 | 405 281 26.8 2270 0.0 22.1 (1K N1 0.0
Mean of the ahaohue ditference in watar surface elevations 017
(Motes:
1. Al eélevabions are based on BPRMSL.
2. BeeFigure B-8 in "Colville River Two-Dimensional Suface Water hadel {Shannon £ Wilson, 1997)
for apprezimate locations of PTs.
3. The ground glevation is based on a ground survey of the PT's, exeept for PI0L, PID2, and PIOY, which
were estimated from topographle maps prepared by Aeromap { Aeromap, 19560,
4, The water surface elevations represent the FESWMS water surface levation at the inondated
point closest to the PL
5. The water depth represenis the difference in he FESWRS water surface elevation at the innndated
point closest t the PI and the ground surface elevation at the PI. l
6. The P11l and PT12 water surface elevations presented in Tablz A-10 of the report "Colville River
Two-Dimensional Surface Water Model” (Shammon & Wilson, }%57) wers 20.0 and 20.4, respectively.
More representative values were chosen for this comparison and are reported ahove,
7. The values presented in the “change in water surface elevation" column and in the "change
in depth” column are negative when the water surface elevation (WSE} based un the July 1998
modal is lass tham the WSE based on the Juby 1997 model. The changs is positive when the
WSE bazed on the July 1998 model is greater than the WSE based on the July 1957 modet.
8. The july 1997 resolis are based on Ieration #23, and the July 1998 results are hased on leration #63.




Table A-11
Comparisan Of Peak 200-Year Flood, Water Surface Efevations Along the Pipeline

(With Facility Model)
Lecation State Plane Coordinates {1} 200-Year With Facalities hodel Change | Change
Inly 1997 July 1998 in in
Nerthing Easting | Ground Peak Depth Peal Duwpth | Waer Tiepth
Elevation| Water () Warer (ff)y | Swrface (i)
(fty Surface [5] Sirface [3] | Elevation [7]
[1.3] | Elevasion Elevaticn (ft)
{ft) () i1
[1.4,6] [1.4]

IW 5077100 | 385426 | 154 139 | 00 | 132 ]| 00 05 0.0
PIFZ | 5,975276 382,527 13.5 142 14 14.3 04 .6 =it &
P03 5,073,060 382,705 11.5 15.0) 35 14.4 29 A6 =D
Ploa 5,969,486 378,985 10.1 L5.1 340 144 43 0.7 =07

i PLOS 5,963,244 377,809 120 i54 34 14.E 18 A6 =[5
P0G 5,960 093 3TE208 11.5 15.4 &1 152 37 1) 4 -0
PHIY 3,954,169 382,629 12.4 16.7 4.3 16.6 4.2 0.1 =1
FINS 5852674 JE2.609 9.8 168 70 16.6 L) =0.2 Ry
B9 5,951,162 383432 5.0 168 82 1646 20 -.2 -2
FI10 3,549,730 384,843 133 17.5 4. 17.4 4.} .1 =01
FI11 5,846,138 Jo2 113 18.6 1%.4 jo] 0.0 183 00 0.1 1.0
P12 50944 91% 393,140 0.4 18.4 [4] 0. 183 0.0 -] 0.0
FI13 5,935 730 393 304 19.0 210 2.0 212 232 0.2 0.2
F114 5,939,041 398,074 17.8 200 31 21.0 3z a1 g1
FI15 5035517 A0t 684 123 22.1 o8 223 10.0 0.2 2
Plla 5,085 o 405 131 il 215 0h X1 0.0 0.2 (1Xi]

Wiean of the absolute difference in water surface silevations 0.30

1. All elevation= are based ¢m BPMSL.

2. See Figure B-5 in "Colville River Two-Dimensional Surface Warer Model {Shannon & Wilson, 1957
for approximare losations of PI's.

3. The gromnd elevation is based ont 4 ground survey of the PI's, except for PI01, PI0Z, and FID4, which
wete éstinated from topographic maps peepared by Aeromap (Acromap, 1994),

4. The water surface elevations represent the FESWIMS water surface elevation at 1:|1E insndated
poiat closest to the FE

5. The water depth represents the difference in the FESWIMS water surface elevation at the fnimdated
point closest to the FI and the pround surface elevation at the F1

6. The PI11 and P112 water surfizce elevations presented in Table A-10 of the report "Colw]lc River
Two-Dimensional Surface Water Model” (Shannon & Wilson, 1997) were 20.0 and 20 4, respectively.
More representative values were chosen far thiz comparizon and are reported above.

7. The values presented in the "change in waser swrface clevation” column and in the “change
in depth™ eoluma are negative when the water surface elevation (WSE) based on the hyly 1998
model is less than the WEE based on the Juiy 1997 madel. The change is poaitive when the
WSE hased om the July 1928 model is arearer that the WSE bazsed on the July 1997 model.

B. The July 1997 results are based on Jteration #23, and the July 1998 results ar based on Heration #63,
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APPENDIX B
LIST OF FIGURES

Figure B-1:  Chanpe In Ground Surface Elevation Between The 1997 And 1998
Surface Water Maodsls
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