LEWIS RIVER FLOODWAY
BOUNDARY (V2.2)

CLARK COUNTY & COWLITZ COUNTY
(NEAR WOODLAND), WA

Abstract

FIRM Map 53011C 0061D and FIRM Map 53015C 0886G and the Flood Insurance
Study (FIS) Number 53011CV001B for Clark County, Washington and
Incorporated Areas and FIS 53015CV001A for Cowlitz County, Washington
should be modified to appropriately represent the flooding hazards in the
corridor.
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1 INTRODUCTION

The analysis is intended to demonstrate the location of the floodway boundary along the Lewis
River in Cowlitz County and Clark County, Washington near Woodland, Washington as shown on
FIRM Map 53011C 0061D and FIRM Map 53015C 0886G should be modified to appropriately
represent the flooding hazards in the corridor. The Flood Insurance Study (FIS) Number
53011CV001B for Clark County, Washington and Incorporated Areas, Revised January 19, 2018
and 53015CV001A for Cowlitz County, Washington, Effective Date December 16, 2015 were used
as the baseline for this analysis.

2 BACKGROUND

After consultation with FEMA it was determined there were two hydraulic models referenced in
the Flood Insurance Study studies available for the Lewis River between RM 7.13 and RM 8.61.
The two studies used different cross-section locations, different hydrology, and subsequently
provided different results. The FIRM Maps show the differing cross-section locations (see figure
1). It was then determined a new study was warranted for the Lewis River between RM 7.69 and
RM 8.61 to create one hydraulic model for the entire reach and eliminate the conflicting
information published in the two existing studies.

The study area includes four primary cross sections which will be used in updating the Flood
Insurance Studies and FIRM maps. Two additional cross sections were added to provide more
detailed results at key locations within the study area for use by the local regulatory agencies.

Table 1: Study Area Cross-Section Locations

Clark County Cowlitz County Revised Study
River Mile (RM) Cross Section Cross Section Cross Section
7.69 “T” “s” “T”
8.13 “u” “T” “u”
8.21* “1”
8.39 “v” “v” “w”
8.50* “2"
8.61 “W” “w” “W”

* Additional cross sections added to provide more detailed results
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Figure 1: Study Area

3 AREASTUDIED

Stream Name: Lewis River

Limits of Detailed Study: RM 7.13 was used as the control section and was calibrated to the match the
existing effective model. The study evaluates the Lewis River from RM 7.69 to RM 8.61.
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4 DATA / RESEARCH

4.1 FEMA REGULATIONS / GUIDANCE

Guidance for Flood Risk Analysis and Mapping, General Hydraulics Considerations, November
2016

Guidance for Flood Risk Analysis and Mapping, Riverine Mapping and Floodplain Boundaries
Guidance, November 2019

Guidance for Flood Risk Analysis and Mapping, Floodway Analysis and Mapping, November 2019

Guidance for Flood Risk Analysis and Mapping, Hydraulics: One-Dimensional Analysis, November
2016

FEMA Policy Standards for Flood Risk Analysis and Mapping FEMA Policy #FP 204-078-1 (Rev 10)

Hazard Mitigation Assistance Technical Review, Job Aide Series, Flood Risk Reduction Technical
Review, April 2017, Supplement No. T1.4.

Instructions for completed the application forms for conditional letters of map revision and letter
of map revision, August 2018

FEMA Guidance for Flood Risk Analysis and Mapping, Documentation of Endangered Species Act
Compliance for Conditional Letters of Map Change, May 2016

4.2 FLOOD HISTORY

The Lewis River originates in the Cascade Range and falls over 12,000 feet before emptying into the
Columbia River. Topography of the basin is mountainous, and the watershed divides consist of rugged,
well-defined ridges. The highest elevation in the basin is 12,307 feet (Mt. Adams); average elevation is
2,360 feet. High benches of comparatively level land are in the middle and lower sections of the basin.
The total fall of Lewis River from its headwaters to its junction with Columbia River is 7,900 feet, an
average of 112 feet per mile. In the 20 mile segment between the mouth and Lake Merwin Dam, Lewis
River has an average fall of 2 feet per mile, and an average valley width of 1-mile. The average annual
runoff is more than 90 inches. Reservoirs have been created along the main stem of the river by dams
located approximately at RM 20 (Merwin Lake), RM 34 (Yale Lake), and RM 47 (Swift Reservoir).

On the Lewis River, the largest flood in recorded history occurred in December 1933. During that flood,
the river rose at an average rate of 0.2 foot per hour for 48 hours and remained above bankfull stage for
30 hours. During the flood of November 1962, the third largest flood of record, the river rose at an
average rate of 1.5 feet per hour for 9 hours as a result of opening the spillway gates at Ariel Dam. A
maximum rate of 6 feet per hour was experienced during that rise, and the river remained above
bankfull stage for 18 hours.

The construction of Merwin Dam located on the Lewis River near RM 19.23 was completed in 1931. While
the available storage in the reservoir is sufficient to capture some storm water from many small to
medium-sized events, some floods, especially large floods, exceed the limited available storage capability.
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As a result, river releases below Merwin can be forced to high levels due to flooding events within the
basin.

The 100 year floodplain within Clark County extends to Hayes Road and overtops Hayes Road in some
areas.

4.2.1 Local Knowledge

Eugene (“Phil”) Back: Mr. Back lives at 4503 NW 416th St, Woodland, WA. He was interviewed on
September 5, 2020. Mr. Back stated he had lived in the area for over 30 years. His recollection of the
1996 flood included showing a high water mark on his home. It was below the living area of the home
but was approximately 7 ft above the ground (observed high water mark on building). He said the water
went over Hayes Road. He also mentioned the small island in Lewis River [Cross-Section “V”] used to be
the riverbank prior the 1996 flood. The river is very shallow during the summer with bars of sand and
gravel this time of year upstream of the bend [Cross-Section “S”] and only boats with jet engines can safely
go upstream. There are some locations where it is possible to walk most of the way across.

5 HYDROLOGY

On August 18, 1983, FEMA and the Pacific Power and Light Company agreed to make 70,000 acre-feet
available for flood control storage at Merwin Dam on the Lewis River, thus reducing the 1-percent-
annual-chance discharge at the City of Woodland from 128,000 cfs to 102,000 cfs.

The hydraulic model supporting the Cowlitz County FIS used the updated design flows. The hydraulic
model supporting the Clark County HEC-RAS model use outdated hydrology values.

The hydrology in the Cowlitz County FIS was used for this study. No changes are proposed. FEMA
concurred with the use of this hydrology.

Table 2: Lewis River - Hydrology

Drainage Area | 10%-Annual 2%-Annual 1%-Annual 0.2%-Annual
(SQ. Miles) Chance Chance Chance Chance
Lewis River 820 54,400 86,300 102,000 141,750
At Woodland

4|Page



6 HYDRAULICS

6.1 MODELING APPROACH

The original effective models were prepared using HEC-2 and scanned copies of these models were
obtained from FEMA (Clark County, Jan 1976) (Cowlitz County, September 1978, “). Larson”) and are
provide in Appendix A. A hydraulic model for the Lewis River in HEC-RAS (December 2018, “Star”) was
obtained from the Clark County Public Works Department. This model was not considered an official
effective model by FEMA. A new effective model was created as part of this study and reviewed by FEMA.
HEC-RAS version 5.0.7 was used to evaluate base flood and floodway modeling results within the study
area.

6.1.1 Topography

New ground topography was obtained from the Washington FEMA 3DEP 2018 LiDAR Technical Data
Report and was prepared by Minister & Glaeser Surveying, Inc. FEMA allowed the use of the hydrography
from the original effective model. Great care was applied to adjust this information to the correct datum
and horizontally adjust the hydrographic topography to match the 2018 LiDAR data. Additional cross-
section locations used extrapolated hydrography from the nearby cross-section that best represented the
river geometry. The detailed spreadsheet used to extrapolate and adjust the cross-section information is
available upon request. All Hydraulic and floodway modeling results are reported in the NAVD88 datum.

6.2 EXISTING CONDITIONS
Table 3: Lewis River — Clark County FEMA Flood Data (1/19/2018)

FLOODING SOURCE FLOODWAY 1-PERCENT ANNUAL CHANCE FLOOD
WATER SURFACE ELEVEATION
Cross | Distance™ | Width | Section Mean Regulat | Without With Increase
Section (FT) Area Velocity ory Floodway | Floodway
(Sq Ft) (FPS)
T 7.69 1,466/ | 22,075 4.6 36.9 36.9 37.8 0.9
1661
u 8.13 716/ | 17,283 5.9 37.6 37.6 38.5 0.9
385
\ 8.39 851/ | 17,418 5.9 38.0 38.0 38.8 0.8
490
w 8.61 512/ | 12,213 8.4 38.2 38.2 39.0 0.8
212

(Stream distance in miles above mouth
@Width/Width within county limits
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Table 4: Lewis River - Cowlitz County FEMA Flood Data (12/16/2015)

FLOODING SOURCE FLOODWAY 1-PERCENT ANNUAL CHANCE FLOOD
WATER SURFACE ELEVEATION
Cross | Distance™ | Width | Section Mean Regulat | Without With Increase
Section (FT) Area Velocity ory Floodway | Floodway
(Sq Ft) (FPS)
S 7.69 1,462/ | 21,911 4.7 36.8 36.8 37.6 0.8
1,138%@
T 8.13 716/ 17,283 5.9 37.5 375 384 0.9
436
u 8.39 851/ | 17,418 5.9 37.9 37.9 38.7 0.8
361@
\ 8.61 512/ | 12,213 8.4 38.1 38.1 38.9 0.8
3082

(MStream distance in miles above mouth
@Width/Width within county limits

6.3 BASE FLOOD CALIBRATION
A new effective model was calibrated to the Cowlitz County effective model and flood data starting at RM
7.13. This cross section includes the original topography and hydrography used in the original study and
hydraulic model. FEMA concurred with the calibration of the model and the corrected effective model

(Table 5 and Appendix B).

6.4 REVISED FLOODPLAIN & FLOODWAY
A new effective floodway model was also created using the corrected effective model. FEMA concurred
with the corrected floodway model (Table 5 and Appendix C).

Table 5: Lewis River - Revised Flood Data (5/13/2021)

FLOODING SOURCE FLOODWAY 1-PERCENT ANNUAL CHANCE FLOOD
WATER SURFACE ELEVEATION
Cross | Distance™ | Width | Section Mean Regulat | Without With Increase
Section (FT) Area Velocity ory Floodway | Floodway
(Sq Ft) (FPS)
T 7.69 1550 | 24,697 4.13 36.97 36.97 37.76 0.79
U 8.13 674 15,681 6.50 37.32 37.32 38.20 0.88
1 8.21 725 16,680 6.12 37.49 37.49 38.42 0.93
\ 8.39 625 16,897 6.04 37.76 37.76 38.71 0.95
2 8.50 625 15,655 6.52 37.82 37.82 38.82 1.0
w 8.61 600 14,967 6.82 37.99 37.99 38.99 1.0

(1Stream distance in miles above mouth
2'See Appendix B & C for Hydraulic Model Output
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6.5 REVISED FLOODPLAIN & FLOODWAY WORK MAP

A work map has been developed showing the limits of the revised floodplain and floodway. FEMA has
reviewed and concurred with the line work shown on the work map provided in Figure 2.

Figure 2: FEMA Floodplain Analysis Work Map

7|Page



APPENDIX A: HEC-2 EFFECTIVE / FLOODWAY MODEL

ClarkCo-HEC-2_ 1616095477745 (HEC-2 Print)
Woodland-HEC-2_1616095494274 (HEC-2 Print)
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0,000

1400,000
V,0U0
c4,000
6,000
1,000
2,0u0
27,000
32.000
0,000
0,000

UeUUU
0,000
SUu,0V0
1320,000
1445,000
1660,000
1930,0u0
005,000
0,00V
1020V0,000

V000

0.000

72,000
290,000
S4u, 000
740,000
925,000
980,000
1077,000
1185,000
1235,000
1399,000
1510,000
1629,000
1687,000
17¢9.000

v.buLL

0,000

V.00L0
0,000
44,000
89,000
290,000
472,000
548,000
680,000
852,000
952,000
1015,000
1075000
1125,000
1182,000
1242,000
0,000
9,100

0,000
0,000
62,000
cuo, 000
360,000
990,000
650,000
118u,000
0,0U0
9,100

[VAPRVRVET]
UL, vo0
23,000
2l,0uY
S.000
=3,500
31,000
U,000
0.000

V. 0V0
0.0
19,900
-1 XVA1)
17,100
19,600
19,300
17.900
22,2v0
16,300
1,700
1,800
-1,500
3,500
18,000
33,000
[PV
0, 0v0

0,000
V,000
34,600
21,900
23.2v0
2v.9%0
S,700
4,500
2,500
{1,000
-1.000
2,600
6,900
23,400
34,500
0,000
110,009

V,UV0
U,000
2¢e,000
4,000
V,000
6,000
32,000
4u,000
U000
120,000

Vevuy
0,000
16V0,0u0
1540,000
1455,000
1750.000
1950,000
cuev,000
0,000
0,000

0,000
0,000
102,000
340,000
590,000
170,000
332,000
994,000
11u5,000
1201.000
1250,000
1457,000
1931.,000
1651,000
1699,000
1735.000
0,000
0,000

U000
0,000
56,000
90,000
340,000
497,000
556,000
698,000
856,000
963,000
1028,000
1085,000
1132,000
1192,000
1254,000
0,000
657,000

0,000
0,000
160,000
225,000
400,000
600,000
666,000
11685,000
0,000
1080,000
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45,000 Ueuuuy
32,000 67,000
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2b,1U0 920,000
2,500 Te5,00u
-8,200U 851,000
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7T.700 1062,000
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19,400 1257 .000
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8,130 60,000
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32,300 45,000
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7,600 197,000
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29,700 1149,000
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26,300 1000,000
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29,uuu
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¢8,000
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4u37,000
4led,ulv
4184,000
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23,500 2895,000
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4650,000 0,000
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44,000 2es,uuu
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10,400 821,000
24,800 909,000
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50,800 2050,0uv
29,500 2550,000
34,800 2950,000
39,700 3350,00u
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15,700 40¢0,000 _
10,800 4ube,u00v
9,300 4128,000
10.800 4211,0ub
19,700 4262,000
16,800 4935, 000
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11,050 V.00

89,000 1728,000

40,290
36,600
39,200
23,500
26.6U0
14,400
2l 100
11,100
19,400
24,5u0
17.800
14,000
_12.1u0
11,000
17,000
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30.200
45,200

290,000

0,000
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44,400
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9,000
11,700
23,700
34,500
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29,800
34,200
34,800
39,300
29,7vu
13,800
10,100
9,800
10,20y
¢é,2uu
22,2ud
291,009
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UeuL0

2910,000

700,000
1100,000
1350,000
1700,000
1794,000
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2120,000
2159,000
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3410,000
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36,000
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9,600
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17,400
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9,700
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34,400
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40,400
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3750,000
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S9u,000
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845,000

950,000
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16,000
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39,000
13,500
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20,600
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19,100
17,300
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9,100
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33,700
32,400
51,500
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29,800
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3300.000
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31,600
17.900
18,000
10,900
13,000
2l,00u
20.1\‘0
17,500
12,800

9,600
14,900
21,300
30,200
41,300

0,000

43uS,000
0.uv0

Ve0U0
431,7u0
14,9u0

9,100

8,300
17,000
335,700
35,9500
31,400
27,700
34,700
41,600
39,400
29,000
12,000

9,300
1t1,1v0
15,800
16,800

v.OvY

41317 ,000

V.0UU

261,0u0

39¢e,0uv
973,000
4018,000
@W1059,000
4169,000
42¢8,000
4311,00v
4350,000
4393,000
4744,000

0,000

0,000

0.000

0,000
260,000
900,000

1250,000
1600,000
1760,000
1824,000
1899,000
e1u3, 000
2145,000
22u5,000
29524 ,000
26710,000
g810,000
2845,000
2883,000
31v0,000
3400.,000

0.000

0,080

0,000

0,000
350,000
64),000
710,000
801,000
862,000

110,000
1650,000
1965,000
450,000
2850,000
3250,000
3650,000
3950,000
4052,000
4114,000
4197,000
4257,000
4495,000

0,000

0,080

V000

4180,000



DU SVULY
14,000
12,000
55,000
28,0uU0
40,000
2U,000
32,000
14,500
3.800
15,200
94,200
5,000
550,000
11.340

11,340
90,000
35,000
22,500
14,100
17.800
19,300
16,400
16,500
51,000
30,000
17,000
20,000
0,070

11,670

11,670
59,200
47,000
45,500
49,400
15,600
16,900
18,500
17,690
13,700
16,700
41,600
12.480

12,450
77,300
93,600
44,700
e?,600
17,9500
39,600
52,v00
S0,400
51.600
12,950

12.950

VeaUuu
52U,Uly
92%,0uv
120,00v

140u,00U
199v,v0u
2210,00v
3100000
3921.00v
4051,v00
4125,00v
421,000

U408y

0,00U

Ve0Y

60,000
0,0uu
820,000
105vu.000
1174,000
1237.0u00
1304,000
1419000
1527 ,00u
200U, 0u
3120,000
3290,000
3410,000

0,000

95,000
0,000

. 2900,000

3400,000
3900,000
4043,000
4135,00¢9
4339,000
4457,00¢
4529 ,u00
45b66,000
4690,000

Ue00Q

S0,00v
V,lLY
500,000
1000,000
1470,000
1595, 000
1777.000
t830,000
2100,000
2600,000
2900,u09
0,u00V

55.06u00

V,080

I VU
14,000
17.,vuy
55,500
30,000
30,000
eh,vuv
35,000
14,600
3,500
17,200
95,900
1140.uvy
V000
V000U

1140,000
45,000
30,000
23,400
13,600
12.00¢
20.7Tuy
16,700
16,700
35.0u0
e5S,uul
12,000
25,000
_Ue0HY
V,000

3920,vu0
S9%9,2u0
47,600
39,400
40,200
15,800
18,0v0
17,500,

17,400

12.800
16,700
52,400

V0L

1420,0v0
bd, 500
53.0u0
44,890
23.8u0
18,20y
el,buU
49,500
51,800
52,300
52,800
0.0U0U

Y7 nnn

[ XTI TRVAY)
340,000
910,000
750,000
1470,0uv
2070,000
241u,0u0
3500,000
3936,000
4073,000
4337,000
4226.000
0.040
U,0v0
0.000

1540,000
300,000
830,000
1140,000
1181,000
1255,000
1316,000
1458,000
1532,000
22950.000
$140,000
3320,000
'3420,000
0,000
0,000

4645,000
2650,000
3000,Q00
3500,000
3920.,00¢0
4066,000
4152,000
4365,000

_ 4480,000

4545,000
4601,000
4691,000

0,000

1846,000
100,000
640,000

1100,000

1474,000

1640,000

1786,000

1846,000

2200,000

2700,000

2935.000

0.000

da e nhin

(<S4 R TRVEV)
17,000
18,000
36,000
35,000
2,000
30,000
36,b0v
17,900
1,400
24,800
0,0U00
1540,000
0,000
0,000

12006,000
40,000
25,000
17,900
16,400
11,200
20,500
16,000
31,000
20,000
2u,0u0
10,000
50,000

0,000
0,000

1200,000
51,000
47,200
35,500
20,300
15,800
19,800
17,000
17,100
12,900
18,500
56,000

0.000

3900,000
61,70y
51,200
40,700
2l,7u0
20,000
21,200
49,500
49,800
52,300
62,800

0,000

2N Han

YU vuu
360,000
bUU VUL
11vu,vuv
1600 ,V00
2090, 0uu
c4dy,vuu
810,000
3965,.uv00
4u85,uv0
4165,u00
U,000
0,100
0,000
0,000

15v0,000
350,000
850,000
1151 ,0u00
1214,000
166,000
1340,000
1477 .900
1540,000
2ol , 000
3160,000
3350,000
3450,0u0
u,u00
0,000

2esbu,uu0
2luo,00u
310y,v00
$600,000
CIVITPRTIVIY]
4084 ,000
4195,900
4397 000
4492,000
4559, 000
4605,000
4700 ,000

V.V00

4300,000
140,000
650,000

1200,000

1475,000

{690,000

1803,v0v

18%8,v00

230 ,u00

28v0,vu0

Jvuu, UL

0,000

R Y N TN

cu,vut)
15.,0u0
20,000
55,000
36,000
20,000
54,000
55,800
17.200
2,100
33,000
. Ve 0UY
3160.000
U, 0V0
0,000

19680,000
37,000
22,000
16,100
19,700
12,300
20,000
13,800
33,000
30,000
17,000
12,000
60,000

0,000
0,000

1690,000
45,000
49,590
36,100
19,600
16,000
2l,0u0
17,400
16,600
14,000
30,500
54,300

0,000

4300,000
62,800
53,400
43,900
2 43u0
18,300
28,300
51,200
48,000
49,600
03,500

0,000

B fraran

50U VUL
d4eH, 000
660,000
1500,000
1750,000
clav,0u0
2500,000
878,000
3988,000
4105,000
43179,000

0,000

U.040

0,000

9.100

V,000
S00.000
880,000

115%8,000
1226,0u0
1276,000
1365,000
1507 ,000
1600,000
290u.000
320v0,000
3380,000
3470,000

0,000

10,400

0,000
28U0,000
3200,000
3700,000
400%,000
4095,000
4270,0900
4418,000
45u3.000
4568,0u0
4645,000
4735,000

9,100

0,000
300,000
8u0,000

1300,000
1478,000
1715,000
1815,000
20u0,0v0
249u,000
2820,000
310v,000

10,400

VYN

17,0v0
10,000
50,000
3u,000
40,000
18,7u0
52,000
17,200
9,800
3,6uU
0,000
3410,000
0.000
820,000

V.0U0
40,000
e2,0v0
13,300
20,100
15,800
17,200
14,900
53,000
35,000
18,000
17.000
05,0v0

0,000

0,000

0,000
43,800
45,300
39,000
17,800
16,000
19,400
17.600
195,600
14,500
31.200
65,800

1420.000

V. 0VY
01,600
53,5u0
43,100
18.200
18,000
33,3500
49,900
49 ,60u0
49,800
63.5uu

0,000

31U4,0uv
475,0vu0
690,000
15350,000
1820,.000
217/0,0v0
2¥u0,000
3905,000
4019,000
4111,000
4193,000
0,000
O.Uau
UV.000
3420,000

0,000
780,000
350,000

1165,000
1233,000
1276,000
1395,000
1518,000
1700,000
3000,000
3250,000
3400,000
350,000

0,009

0,000

V.000
2835,000
3300,000
3800,000
4027,000
4117,.000
43004000
4438,000
45195,000
4571,000
4665,000
4800,000
1900,000

0,000
400,000
900,000

1420,000
1512,000
1739,000
1626,000
2u4sS,000
2500,000
2880,000
3600,000

0,000



Gk
GR
GR
GK
GR
GR
NC
_ET

NH
NH

X1

i

GR
G
Gr
NC

1 §1
bR
LR
GK
GR
GR
GR
GR
GR
GR
6w
GR
6R
1.4
GR
Fa

e7.600 432,00y
4e,700 S00,000
44,500 1000, 00V
51,300 140v,uVy
53,200 1800,000
47,600 2255,00u
54,8uu ¢rlou,uuv
0,000 U000
15,500 V000
13,500 Tu,00U
91,800 40u,000
56,000 810,000
42.500 1030,000
47,200 1400,000
S2,400_ _ J6By,00y
24,800 2010,0v0u
21,200 2099000
24,500 2184,000
50,900 23500.00u
40,000 2530,00u
55,300 _2890,00y
58,200 3500,00v
96,600 370v.000
96,400 4100,000
2,000 V,065
27u0,000 U.upu
E1L___ 164,010 0,000
14,010 61,000
110,000 Q.0UUy
57,000 500,000
57,500 850,0v0__
55,000 110v,000
56,800 1500,000
957,200 1935,00v
295,300 201}),000
26,000 2u80,00v
36,000 22704000
38,700 2400,00u
2v,500 2909,000
ed,1u0 2581,00v
113,700 2700,000
0,080 O.UbBU
14,449 Tu,000
91,500 0,000
94,500 300,000
59,200 700,000
45,200 840,00u
36,600 120,000
28,500 1567,000
23,000 1427 .u0u
24,600 1506,000
24,600 199/7.000
26,600  le4B,.u0u
24,500 1706,00Y
29,000 1764,4000
21,800 1831,000
23,900 1909,000

- e tUW

i Han

P VIV ]

O dndvea

Lig tuw

33,2v0
41,600
43,509
S3,5uu
52,200
44,600
54,900
0. 045
0.000

1700,000
92,500
55,000
40,500
46,700

_33.000
24,500
2u,4uu
24 ,8uv
49,90
39,%00

293,500

58,000
96,200
56,900
193%,000
0,000

0000

1935,0u0
16,0u9
548,200

57,800
S6,4u0
29,600
24,700
26,500
31,000

37,500 '

¢5.0uu
27,200
VU0
U,04%

1320,000
81,000
59,200
99,000
44 ,8v0
36,000
27,600
ee, vl
e4,uu0
es.7uv
28,400
24,200
28,2uu
20, 500
29,600

5T,000

B R AAY)
440,000
bUU,000
1100,000
14259,000
1900,000
2360,000
2795,000
0,000
0.000

2240,000
500,000
830,000

1080,000

1500,000

~1700,00¢
20e2,.000

2116,000

2185,000

2350,000

2570,000

.. .3000,000

3520,000

3600,.000

4200,000

0,045
0,000
o Z0a0uo

599,000
100,000
600,000
900,000

1110,000

1600,000

1975,000

2026,000

2087,000

_228%5,000

2450,000
2525.000
2588,000
0.000
0,000

19359,000
30,000
375,000
750,000
900,000
1300,000
1376,000
1444,000
1522,0v0
1615,000
1661,000
1723,000
1776,040
1848,000
1918,000

CJqtuu
36,800
39,5uv
38,800
93,600
54,800
91,200
be,. By
0,000
Q.000

3650,000
53,600
50,000
45,000
39,200
31,000
25,700
20,1u0
29,600
52,000
42,000
57,700
47,000
51,400
56,800
2200,000

0,000

0000

2200,000
69,000
58,500
57,000
57,500
55,400
28,300
24.800
28,300
50,1v0
29,600
19,7400
28.500

0,000
0,000

1600,000
81,000
59,200
96,200
48,800
35,700
25,700
22, 7u0
23,900
27,000
28,300
25,500
27,000
19,300
30,500

I A AP YRV V]
445,000
Tuv,uvl
1200 ,000
15vu,000
2000 ,000
24vu,0uu
2800 ,000
[T
0,000

14v0,000
6OV VUL
85u,000
12%0,0u0
1560,000
1800.000
eoae, uuu
2133,v00
e¢2uu,0vl
240u, 000
2630,000

. 321u,000

3565,000
895,000
4230,0u0
U080
0,0V0
0,949V

ebovu,uo0u
200,uv0
700,000

1000,000

1200,000
1700,000
1977 ,000
2049 ,00Y
2094,000
2390,000
2490,00u
2530,0u0
2997 ,0u00

VUL

(N

2euu,0u

40,000
400,000
Tov, VU
1000,000
1320,000
1383,000
1460,000
1539,0v0v
1626,000
1672,000
1737,000
1787 ,000
1867 ,000
1921 ,000

CJdet VUV
3b,b6U0
44,200
47,400
H2. 800
54,600
57,000
24,0v0

V. 0u0

0.000

¢900,000
54,500
40,000
47,500
39,800
28,500
23,400
20,600
51,000
52,000
45,000
99,000
53,300
51.200
54,400
2450,u00
U,0U0
0.000

2640,000
. 62,500
56,600
40,700
57,500
96,000
¢6,300
25,300
29,600
30,b00
28,500
2,500
29,200
0,000
V.00V

22uu. 000
61,500
58,800
S6,200
49,200
31,000
24,100
24,209
25,400
26,700
el,7Tuu
e7 100
29,300
19.400
51,000

BYVRVIRRVEVRY]
446,000
8Uuv.000

1500,000

1600,000

2ivo,0v0

2500,00u
eblo,.0uu
V,0V0
9,100

U000
Tou.0uL
F10,000

1300,000
1600,000
1900.0090
2051,000
2153,000
2240,000
2430.000
750,000
330u,000
3600,000
3900,000
4233,000
0,045
0,000
10,400

0,000
300.000
150,000

1025,000
13v0,.000
1800,000
1979,000
2054,000
2lu0,000
2325,9uQ
2495,000
2555,.00v
2599,00v
0,000
U.000

0,000
10U, 0uY
200,000
170,000

110,000
1355,000
1397 ,000
1475, 000
1558,000
16351,000
1683,000
1747 000
1805,000
1883,000
1939,000

Cel Uy
41,800
45,400
44 4490
91,700
47 ,8u0
S6,2uV
94,5vu

U U0

1e5v,0uv0

U.000
96,000
40,000
44,900
39,9vu
25,400
22,500
21,50u
51,000
S0,000
55,000
59,40
56,800
46,600
S6,7u0

2599,000

U000
0000

0,000
6,000
53,000
40,500
58,000
57,200
23,400
€3,900
55,500
58,700
26,500
22,50V
29,600

0,000

v.0u0

0,000
54,500
98,900
50,500
44,800
30,600
24,50v0
24,600
23, bul
27,800
2b,huu
28,2ul
23,000
20,500
98,000

bl R VAV V]
450,000
00,000
1340,000
1700,000
2200,00v
c6uU,. V00
2840,000
0,000
2240,000

U, 000
130,000
970,000

1370.000
1630,000
2000,000
079,000
e164,000
2250,000
2480,000
2850,000
340v0,000
363u,000
4000,000
4245,000
0,080
0,000

. 0,000

0,000
400,900
800.000

1070,000
1400,000
1900.000
1997,000
2066,000
22u0,000
2375,000
503,000
€571.00v
2604,000

0,000

0,000

0,000
2u0,000
600,000
800,000

1200,000
1358,000
1414,000
1492,000
19/6,000
1635,000
1692,000
1757,00v
16e3,000
1900,000
22Vl ,uu0



THIS RUN EXECUTED 29 SEP 78 9357
] *ttt**ﬂ*k**!*tkktkk*t**t*tRtki*****t*t*ti****til**
HEC2 RELEASE DAVED NUV 76 UPDATEL Aub 77
ERROR CURR = 01,02
; MUDIFICATIUN = 50,51,52,5$
AR R AR AR A AR AN AR R AR AR AR KA R AN KRR AR KRR R R AN R AR AN R

1 FLUUD PLALN INFUKMATIUN = WATER SUKFACE PROFILES = AUG 1978
T HYOROLOGY SECTIUN = PURTLAND DISTRICT = J.LARSON
T3 LEWLS R. FLOULWAY
J1 IcHeck  Ina TNy T ppIk STRY METRIC HVINS . 4 WSEL Fu
0. 8, U, Ve UL,0UOULLO 0,00 -1,V U, 18,100 0.000
J2 NPRUF IPLOT PRFVS XSECV XSECH Fiy ALLDC 16w CHNIM ITRACE

15,000 0,000  =1.000 V.000 0,000 0.000 V.00 0,000 0,000 0,000



o SECNG
T 4,290

o 4429y
5,01V

o S.ulu
o 5,270
O 9.27U
9.35%0

®© 5,350

v " 5,390

O 9,390
5,420

Q S.420
U h,480

o) S.480
9,950

@ 94950
6,320

o . be320
6,450

o 6,450

- T

© 60490
6,500

T T e Lsa
o 6,940
7.130

) T.130
T 7.690
o 7,69y
8,130

P 8,130
" - 1)
0. 8,390
8,610

(] 8,610
= == 9,200

K* XL

54,00
95,0v

10,00
70,0vu

B T J0U
10,00

70,00
10,00

“10,00
10,00

T0.00
70,00

*-“70.00‘~“

10,00

710,00
10,00

70,00
710,00

70,00
Tu,00
T10.00

10.00
70,00

" T70.0u
10,00

70,00
70,00

70,00
7U.00

70,00
70,00
70,00 "
70,00

80,00
80,00

80,00
80,00

10,00

35,00

KaXNCUH

30,00
30,00

S30.0u
50,00

30,00
30,0y

50.”0
30,00

30,00
30.00

0,0y
3u,0u

T 30,00

30,00

35,0v
35,0v

55,00
35,00

35,00
35,00

T35,00
39.0v

35,09
35,00

35,00
39,00

35,00
35,uu
35,0

35,00
35,0v

35,00

35,00

35,00
35,uu

35,0u
55,0y

KaXNK

60,00
60.00

60,00
60,00

60,00
bu,00

60,00
60,00

60,00
60,00

60,00
60,00

60,00
60.00

60,00
60,00

60,00
60,00

60,00
60,00

60,00
bUL00

60.00
60,00

6U,00
bU,00

60,00
60,00

65,00
65,00

65,00
65,00

65,00

65,00

65,00
65,00

65,00
65,00

CwSEL

27,66
ey, 17

28,95
29,16

e8,59
29,23

29,19
29,718

29,24
29,83

29,28
29,87

29,34
29,94

50,24
30,75

30,70
51,26

30,66
31,20

T 30,76

31.3¢6

50,814
31,61

30,96
31.91

32,37
35,20

33,42
34,22

34,06
34,91

4,46

35,24

54,69
55,50

36,34
57,17

[}

102000,00
1020600,00

102000,00
102000,0v

102000,00
1u2uvu,00

102000,00
1v2u00,00

1020u0,uv
102000,00

102000,00
102000,u0

1020u0, 00U
1v2o00,00

102000,00
102000,00

102000,00
102000,.00

102000,00
102000,00

102000,00
1020vu,00

102000,00
102000,00

102000,00
102000.00

102000,00
102000,00

102000,00

102000,00

102000,00
102000,00

102000,00
102000,00

102000,00
1020v0,00

1020v0,00
102duvu,0u

GLup

1568v4,1/
1vlou,99

2712.19
v.0u

749,59
450,50

4eu, 38
333,08

383,43
135.81

439,20
V.UV

354,16

U.00

2426,68
1650,717

986,63
VoY

118,76
v, 00

194,50
Va0

4621,59
lb12,44

e7r13,uB
U,00

71,44
0,00

10787,317
4780,03

3721,5%5
U,00

14504,09
9u3l, 38

Wen

b6195,83
91839,05

Y4287 .81
1v20v0,00

108250,45
101549,44

tvu498,05
1011e68,02

luos21,01
101283,69

1V1349,76
101745,28

101371,¢22
101676,84

94074,64
100369,258

98427,92
1V1896,62

-101386,77

1veouvo, 00

102000,00
1020v0.0V

1ve0vu,. 0
10¢000,00

101116,86
102000, 00

97239,5¢
100387 ,50

83020,908
88677,95

10vd461 .49
102000.00

91212,63
97219,9/

98234,59
102000,00

B749%5,95
92962,61

1081,57
498,95

195,17
560,49

211,04
236,72

214,02
323,16

2498,69
0,00

2585,45
143,38

494,47
0,00

720,64
0.0V

138,94
V.00

16265,94
133¢22,05

1467,07
0,00

O.UU
0.0V

V.90
0-00

V.79
0,87

0.95
0,00

0,68
0,0v

1.54
1.75

1.08
0,00

0,84
0,97

DEPTH

31.106
31.07

33,55
34,106

31,599
12,23

31,19
31,78

34,24
34,063

34,28
34,87

35,34
39,94

31,54
31,85

33.70
34,.¢6

33,66
34,20

34,106
34,76

34,21
35,21

35,90
34,91

38,67
39,50

41,62
42,42

35.’6
34,21

34,46
35,24

39,09
39,90

44,94
49,717



SECin0

9,850
9,85y

10,69v
10.0690

11,u50
11.0%0

11,340
11,3490

11.67v
11.070

12,480
12,480

12,950

12,990

13,500
13,500
14,010
14,010

14,440
14,440

K% XL,

80,00
80.0u

80,00
80,00

80,0v
80,00

60.00
d0,0u

70,00
Tu, 00

70,00
70.00v

70,00
10,00

70,0v
1,00

10,00
70,00
80,00
80,00

KaXNCH

59,00
35.0u

55,00
35,00

35,00
35,0y

35,00
$5,uU0

40,00
40,00

4u.4v
qu,00
40,00
qo.uu

45,00
45,0v

T 45,00
45,09

45,00
45,00

KaXivi

69,00
65.00

65,0u
65,00

65,00
05,00

65.00
65,00

80,00
8uv.00

80,00
Bu,Lu

BOLUO

UL 00

BOL00
b0, 0U
80,00
80,00

80,00
80,00

Cwotl

37,09
37,91

37.98
38,89

306,37
39,350

58,77
39,62

59,33
40,07

42,606
43,17

46,75
47,03

90,24
51,00

22,32
53,248

53,84
94,79

u

102000,00
10200u,00

102000 ,00
1020u0,00

1vue000,00
102000.00

102000,00
102000,0v

102000,00
102000,00

102000,00
102000,00

102000,00
1020v0,00

10euv0,00
102000,00

102000,00
102000,uy

102000,00
102000,00

(1Y),

bbo0,806
2552,55

11468,85
11489 ,.2¢

1146,94
u,00

87,59
VeV

149586,44
9424,54

2571,.39
U U0

952,83
3050,8%

LCH

Yc4co, 84
99447 .49

344¢25,517
366¢9,07

4e4es,42
41418,1¢

48357 ,85
47803,88

100434,85
1uc00u,00

10200000
10e0uv0,00

96107.58
102000, 00

82945,04
92575,46

96127 ,42
10¢0v0,00

93443,5%
98949,15

GkUY
2922, 3v
0,0u

67574,43
69370,95

99574,58
60501 ,88

42173,34
42706,99

418,21
V,0u

U,0u
0,00

S804,84
Q.00

4096,5¢
0.0y

1301.19
0.uy

16¢3,.62
0.00

UEPTH

28,09
29.57

29,68
30,99

36,97
31,90

es, 717
29,62

26,51
e7,.27

25,16
25,67

2l.15
27,43

30.14
3v,90

32,62
33,58

34,54
35,49



SECWU

5.42V
Y42V

S,48U
S5.480

—m 5,950

&.950

b, 520
6,520

6,450
6a420

6,490
6,490

b.500

6,500

—7 6,540
6,340

TTT340

7,130

7,690
7.690

TTe 30

8,130

& B,590
8,390

6,610
8,610

— 9,200
9,200

34,69 ¢

79,850

9,859

1U,690
10,690

11,050
11,090

11,3540
11.340

11,670
11,670

Cwstl

29,28 '
e9.8/

29,34
29.94

30,24

30, 7AU'
31,26

“30.86

3$1.¢6

50076 IOQ“/':

31,36

o

30,79 7=

30.81

Ji.b1

30,96
31,91

3o
38,37
33,29

33,42
34.22

34,06
34,91

34,46 -
35.24
35,50

36,34
37,17
37,09.
37,97

37.98
38,89

38,37

39,30

58,717
39,62

59.51
40,07

+

Et

SU0,02
Au,.61

3u.12
30.7v

30,75

131,355

31,28
51.b67

31,65
3a.z21

31.75
32,3

31,80
s2,1¢

31.9v
52,81

53,03
33,89

33,90
34,77

S b

39,49

55,03

35.89

35,75
36,54

36,606
37,54
37,27
38,18

38,106
39,09

38,56
39.46

39,06
39,88

40,5
4u,78

uLUSS

TuPwib

709,65
hel.de

989,02
511.4>

1569, 306
Toel,7/

i4s6,14
buu,uu

eeu.08)
490.0u,

530,28
532,59

530,49
534,34

789,05
490,00

2776,60
1092,.00

e611,22
1461,91

1191,88

716. 00v/

1499, 107
85T.12

215l .13

S5TA

166,29
295,064

50,99
60,0V

3.15
421,23

282,89,

690,00

279,906
31u,00

——

292,57
291,57

292,49
290,82

24y 37
310,00

15,62
17v0,00

65,27
765,00

11,48
55.00

115,73

"Vbo 34

67 .82

512,00 ~1366,00

3997 .76

210,53 .

170900 7 2675.94

2965,08
1419,78

5282,06b
30@0.72
3718,15
373%u,67
2899,68
ebyv,,uu

1121,u¢d
1é4,48

14v,38
1490,2¢2

597,18
595,42

263,24
cbl,.4l

411,73
820,00

3461,33
3920,5¢

EnNLST
815,94 "f;/ o
817,10 LD

570,01 = T -
2105/ e S0 F 00 on £

1572,48Y ¢
=21183,00 v ont

Y20 F 71260 on 7

1718,99 =
190,00 pon- o

900,04
800,00 voh-
o

822.b6 <
824,16 v i « B 3

822,97 ' u l

825,19 » 9% \\‘
l1o;o.oe| s
800,00/ ok

2852,.2¢
2752.00v 9%

<F\_1wu' EA
Floe ¥ = 1

260,50
2226,91vit

1203,36
171100 vee 720

10614.83
1617407 0

3800,00
1878,0u <ok

4361.39(//

4562,95 . v,

- 3392.66."
2910,00 « 2k

4581,50
430848«

4192,69 =¥
4180,00 /
343%50,52 -, '
5420,00 /

4684,12
4645,00



SECNY

12.48v

1¢,950
12.,95u

15,9500
15,500

14,010
14,010

T T 14,440

14,440

CASEL

42,06
43,17

46,75
47,03

Su.24
31.00

5¢.3¢
93,28

93,84
24,79

tu

44,77
45,19

48,26
448,481

Su .84
51,78

D309
24,07

54,24
55.24

OLUSS

TuPwWIUL

417,75
419,069

1561,21
386,00

186,04
989,99

779,13
658,3¢

1245,5¢2
691.22

SuTA

1421,4¢
1420 ,00

45,606
57,00

849,00
1250,00

1007,18
1940 .68

To2,.44
1247,78

EnboT

1839,15
1839,69

2532,54
443 ,v0

4037,09 ;/’//

2259,99

2629,95
2%99,9u

2027,9%
1939.00
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LEWLS HIVER FLUUDWAY

SUMMARY PRINTUUT TaBLE

[ = ——

SECNU XLCH
0,670 0,00
Veblu 0,00
1,190  2700,00
1,190 2700,09
1,700 2700,00
1,700  2700,00
1,730 150,00
1750 150,00
1,740 32,0y
1.740 52,00
1,790 SU.00
1,750 20,00

243580 3300,00
2.580 7 T3300,00
2,980 3200,00
2,980  3200,00
3,160 _1104,00
3,180 1100,00

3,380 1050.00
3.560 1050,00

_3,660 __ 1450,04
3,660  14%0,00
3,700 200,00
5,700 200,00

___3.90U __ }050,00
3,900 1050,00
4,290  2000,00
4,290 2000,0v

_.9.u10  3850,00
S.010  3850,00

5.270 1400,00

90270 1400,00

_____ 54350 _ 500,00
9,350 S00,00
5.390 133,00
5,390 153,00

150

ELMIN

=9,.50
=9.50

=7.50
=7.90
=12,7v
=12,70

=10,30
=10.30

=10,30
=10,50

6,60
©6,60

=4,70

4,70

4,60
4,60

=4,60
=4,60

4,60
=4,6¢

=5,50
3,50

=3,5%0
-3-50

'3050
-3,50

=3.50
=3,50

“5,00
-5,00

=3,00
=3,00

2,0
=2,00

=5,00
=5,00

4

132700,00
132700,00

132700,00
132700,00

132700,00
132700,00

1327060,00
132700,00

132700,049
132700,00

1352700,00
132700,0v

132700,00
132700,00

132700,00
132700,0¢

1327v0,00
13¢700,00

132700,00
132700,0¢

102000,00
102000,00

102000,00
102000.00

102000,00
102000,00

102000,00
102000,00

102000,00

102000,00

102000,00
102000,00

102000,00
102006G,0v0

102000,0v
102dvuo, v

CwstlL

17,10
18,10

18,48
19.4/

21,06

2u.37
2l 1

2u,5%9
21,59

ev,7¢
2l.70

22,59

S 25,20

23,72

24,52

ed,20
24,95

29,14
25,83

¢eb,90
el 46

26,87
27.39

el.05
el.5¢

27,66
ed, 17

28,55
2%.10

e8,5%9
29,23

29,19
29.7b6

29,24
29,83

CrlnS

t6

17.94
19,01

19,77
20,62

2l.31
21,94

21,53
22,17

cla?3
¢2,be

2l,.7e6
€2,09
23,31
24,11

25,14
25,84

25,99
26,62

26,74
el.31

27,31
27,86

et .41
ev,94

el 70
28,20

28,21
28,8¢

29,09
29.71

29,65
30,24

29,90
30,48

29,94
30,48

AREA

21586,5%
173062.11

14587 ,5%¢
15367.15

16650,20
172¢23,42

15342,44
159¢24,01

155¢1,73
16319,.61

16213,93
16994,69

27116,18
17318,.2¢6

13933,43
14394 ,66

12393,33
12768,59

19862,25
16614,56

2b732,89
230v82,1¢

20515,47
19165,10

aup68, 41
15104,03

22745,03
19206,8¢

19249,00
17107,93

12850,92
12905,5¢

19972,50
15762,93

16389,27
16244 ,26

NTRY S

26551,.41
S7422,71

49252,9¢2
93613, 357

62994 ,04
65935,87

93/09,02
56716,32

24438,43
59036,89

59437,66
e4u0v,87

03913,08
62113,13

53300,05
96193,88

49161 ,24
S1v95,58

50755,18
93503,¢2

b238y8,506
b0508,66

66551,14
67v49,50

63436,57
61476,09

bbo5U3,11
643135,5%4

68585,92
69060,97

51254,44
53165,18

65269,99
67254,62

71180,13
713278,76



SECNU XLCH
5.420 108,00
Yeb20 106,00
9,48y 350.00
5,480 320,00

T 5,950 250000
5.990  2S500,00
b.320  1930,00
6,320  1930,00
6,450 700,00
6.450 700,00
0.490 200,00
6.490 200,00
6.500  35.00
0,500 55,00
6,940 2u.0u
6,540 200,00

1,130 3100.00
T.130 3100200
1,690  2950,99
7,690  2950,00

T B.130 e3s0.00
8,130 £350.,00
6,390  1300,00
8,390 1300,00

8,610 1300.00
8,610 1300,00
9,200  3100,00
9,200  3100,0v

79,850 $450,00
9,850 3450,00
10,690  4486,00
10,690  4488,00
T 0507 T 190000

11,050 1900,00

11,340 1580,00

11,540 1580,00

11,670 1690,00
11,670 1690,00

ELTwrD

45,60
45.60

ELLC

49,00
40,00

ELMIn

“S,0u
=5.00

=6,0u
=6,00

=1,19
=1,10

3,00
-3,00

=3.00
=3,00

=3.40
-3,4y

=3,40

=3.4¢0

=35.00
=3,00

“b,30

5,30

=8,¢e0
8,20

10,00
10,00

12,80
12,80

4

tueouuo, 00
102000,00

102000,00
102000,00

102000,00
1uevuo,0u

1v20uu, vy
102000,00

1udouvou, 00
102000,00

102000,00
102000,00

102000,00
102000,00

102000,0u
10200000

10200000
102000,00

102000.00
102000,00

102000,00
102000,00

fvevoo,.0u
102000,00

102000,00
102000,00

1v200u,00
102000,00

102000,00
10200v0,00

104000,00
102000,00

102000,00
102000,00

102000,00
102000,00

102000,00
1020vu,00

CwSeL

29,¢4d
29,87

29,34
2Y.,94

v .24
30,75

50,70
31,20

50,606
31,26

30,70
31,30

50,81
31,01

30,9
31,91

32,37
}3.20

33,42
34,22

34,06
34,9

34,406
35.24

54,69
35.50

56,34
37,17

37,09
57,917

57,98
38,89

38,37
39,30

58,77
39,62

39,3
40,07

CRInS

EG

30,02
30,061

$0.12
50,70

30.7'3
31,33

31.28
31,87

351,63
32,21

31,75
32,31

31.8v
32.72

31,9
32,81

33,04
33,09

355,90
34,77

34,61
55,49

35,03
35,89

35,73
36,58

36,60
37,54

37.27
38,148

38,10
39,09

38,56
39,46

39,06
39,808

40.05
40.78

AREA

152b8,65
14942,.6¢2

14765,84
14815,34

21983,57
17383,62

19280,8¢
16319,04

1526S5,1v
13069,57

12729,74
13048,87

127597 ,46
13269,80

15805,86
13417,74

20605,45
16607,.97

20957 ,37
21911,29

18296,71
17e82,55

21236,88
17417,96

15544,11
12212,84

34981,60
eioie,le

33587,.41
28526 ,48

35007 .44
33200.489

34112,45
37490,40

281e1,71
30011,74

157354,55
15050,35

«ULK

63459,20
b5u4n,72

68862,41
58999 ,97

02904,19
60591,55

6ed75,79
623es.96

47506, 46
48362,01

44¢35,45
45952,57

443835,77
47¢c62,.81

48740,93
20439,89

59¢66,04
59963, 04

60383,27
S59070,14

57728,94
600v29,e7

S6888,40
26Ub1,¢9

41441,63
417717,90

78745,48
17664,68

12757 ,¢8
11939,70

649759,195
64728,49

64105,42
TulBs,16

52495,00
56640,96

40232,96
41676,40



SECNO

12,400
1d.4b0

12,950
1d,.,950

13,500
15,500

t4.vlv
14,010

14,440
14,440

XLCH

4500,0v
4500,0v

2500,00
e500,00

2900,00
2900,00

2640,00
2640,0u

200,00

2evo. v

ELTRL

ELLC

0,00
V.00

ELMIN

17,50
17.50

19,60
19,60

20,10
el, 1

19,70
19,70

19,30
19,350

W

102000,00
102000,00

102000,00
102euvo,0u

102000,00
102000,00

102000,00
102000,00

102000,00
102000,0v0

CwStL

42,66
43.17

46,75
47,u8

SU,24
51,00

S22, 3¢
53.28

53,84 .

54,79

CrInS

£G

44,717
45,19

48,20
48,81

50,84
91,748

53,09
54,07

54,24
99,24

VCh

11.b7
11.39

1v.21
10,.7¢

ARLA

8738.21
8955.91

13000.68
9518,04

2ul79,.9%0
16017 .45

14878,45
143¢6,53

23187,91
19542,445

U1K

24194,36
251us,. 40

30803.59
ebdeee, 72

38797,05
36675,34

51364,95
32350,58

S58u64¢, 34
57254,61
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FLOCDWAY DATA, LEWIS8 RIVER FLOODWAY
PROFILE NO, 2

eccacos FLOCDWAY cowmecs WATER SURFACE ELEVATION
STATION WIDTH SECTION ME AN WITH WITHOUT DIFFERENCE
(FT) AREA VELOCITY FLOODWAY FLODDWAY

0.670 969, 17362, 7.6 18.1 17.1 1,0
1.190 818, 15387, 8.6 19.5 18,5 1.0
1.700 788, 17223, 7.7 21,0 20,3 0.7
1.730 798, 15924, 8.3 21.1 20,4 0,7
1.740 798, 16320, a.1 21.6 20,6 1,0
1.750 799. 16995, 7.8 21.7 20,7 1.0
2.380 8BB4, 317318, 7.7 23.1 +5 0.6
2.980 636, 14395, 9.2 aa.s‘“"“’%ﬁ.v 0.8
3.180 536, 12769, 10,4 24,9 24,2 0.7
3.380 1090, 16615, 8.0 25,8 25.1 0.7
3.660 1330, 23082, 4.4 27.5 27.0 0.5
3.700 1130, 19165, 5.3 27.4 26,9 0.5
3.900 655, 15104, 6.8 27.6 27.1 0.5
4.290 1151, 19207, 5.3 28,2 27.7 0.5
5.010 715, 17108, 6.0 29.2 28,6 0.6
5,270 547, 12906, 7.9 29.2 28.6 0.6
5.350 660, 15763, 6.5 29.8 29,2 0.6
5,390 620, 16244, 6.3 29,8 29,2 0.6
5,420 581, 14943, 6.8 29.9 29,3 0.6
p 5.480 s14, 14815, 6.9 29.9 29.3 0.6
5,950 762, 17384, 5.9 30.7 30,2 0.5
6.320 600, 16320, 6.3 31,3 30,7 0,6
6.450 490, 13070, 7.8 31,3 30,7 0.6
TT6.49077 533, 13049, 7.8 31.4 30,8 0.0
6,500 s34, 13290, 7.7 31,8 30.8 1,0
6.540 490, 13418, 7.6 32,0 31,0 1.0
7.130 1052, 16808, 6.1 33,2 32.4 0.8
7.690 1462, 21911, 4,7 34,2 33,4 0.8
B.130 Ti6, 17283, 5,9 35,0 34,1 0.9
8.390  851. = 17418, ' 5,9 35,3 34,5 0.8
8.610 512, 12213, 8,4 35,5 34,7 0,8
9.200 1709, 27613, 3.7 37.1 36,3 0.8
9.850 1420, 28526, 3.6 38,0 37.1 0.9
10,690 3021, 33201, 3.1 38,9 38,0 0.9
11,050 3731, 37490, 2.7 39,3 36,4 0.9
11.340 2600, 30012, 3,4 39,7 318.8 0.9
11,670 724, 15050, 6.8 40.1 39,3 0,8
12.480 420. 8954, 11.4 43,2 42,7 0.5
12.950 386, 9518, 10.7 47,0 46,7 0.3
13.500 990, 16017, 6.4 51.0 50,2 0.8
14,010 658, 14327, 7.1 53,3 52.3 1.0
14,4407 6914, 19542, 5.2 54,8 53,8 1.0

-
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. e ‘U 0,000 0.0600 0,000 1206, 000 0,000 0,000 0,000 0,000
GR 48,500 0.,00uU 33,400 12,000 30,100 18,000 50,400 20,000 51 700 32 000
. . . . 2 . 0o 6 LU0L 15,600 73,000 12,000 76,000
GR 8,500 90,000 1,300 102,000 0,700 124,000 8,100 148,000 5.900 169,000 L
o e 197,000 T.800 248,000 7.800 300,000 8,600 332,000 8,600 380,000
GR 9,600 410,000 9,2u0 464,000 9,100 496,000 9,200 509,000 9,600 530,000
. . 0,600 565,000 7 10,4800 T 875,000 TT10.,400 77 7777882,0000 0 T 10,1007 77897,000
Gk 9,600 607,000 8,600 618,0v0 8,700 652,000 9,100 640,000 10,900 650,000
. . . o o U L000 1 . 00 1,000 1 . 0O 82,000
Gh 21,000 702,000 19,800 724,000 20,800 730,000 27,800 745,000 25,800 754,000 o
. . 30,100 778,000 730,100 B3 0,0007 T 29,700 T TAse u00 T T e9.,9v0 930,000
GK 50,100 965,000 350,000 1001,000 30,900 150,000 33,100 1072,000 30,500 1114,000
o « U 31,700 1195,000 77777 TTR4, 800 T 1206,0007 7 T 35,000 T 1210,0007 7 35,1007 1215,000
GR 34,2u00 1230.00v 32.0u0 1600,000 30,000 2200,000 30,000 3000,000 32,000 3300,000
. . . . 30,000 3450,0u0 30,000 4650,000 50,000 aT700,000
X1 8,390 4u,V0u 1040,0v0 1620,000 1300,000 13vu,0U0 130,000 0. 00U U000 0,000 o ~
LY 0,000 TOL000TTTTTTTTTOL0007 0.000 16NO G0 B_non Hn.nuon b 0un n non
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U,0u0

1240.060

GR ¢b. su0 fubuv.uoy 29.0v0 140,000 16,000 10706,000 L ta0uG 1lon,0vu L g
GR T IS,.560 T 370,000 5,000 7T TT1a40,000 7T 85,0007 T 1%00,000 16,000 19%0,U00 2U, 000 1560,000 ’
Gk 30,000 160U, U0V 36,000 1620,000 37,000  1690,000 37,000 1850,00u _ 36,0u0 _190v0,000 .
GR 39,300 2100, 000 35,000 22680,0007 7 T T 6,200 2300,000 36,200 2325,0u0 35,000 2350,000
G 35,000 2TVU VLY 33,000 c800,000 34,000 5050 ,000 34,9500 32v0,0u0 34,000 3500,000
GR 33,500 T600,u00 33,500 4490,000 30,600 4700,000 32,000 4800,000 50,000 4860,000
NC 0,080 U, 00V v.Vuuy 0,000 0,000 Yvub 0,000 0,000 V000 0,000 _
ET B.610 U,uou 0, 0u0 0,000 0,000 0,000 9,100 0,000 Tv0,00U0 2250,000
X1 8,610 65,000 1566,000 1878,000 13u0,000 1300000 13u0,040 0,000 0,000 U000
X3 0,000 0,000 0,000 0.000 0,000 $800,000 0,000 0,000 0,000 0,000
GK 55,000 U 00U 55,000 50,000 51,000 280,000 31,000 300,000 51,000 360,000
GR 3T, 000 380,000 34,000 1120,000 32,000 1164 ,000 $2,100 1194,000 27,600 1217,000
GR 27,700 1247,000 28,000 1295,000 29,100 1326,000 28,500 1366,000 16,100 1371,000 _
GR 10,300 {382,000 9.200 1387,000 9,200 1396,000 8,100 14u4,000 7.300 1417,000
GRr 4,100 1427,000 3,8u0 1431 ,000 0,100 1448000 =2.100 1459, 000 vl 4y0 1667.,000
GR “2.,800 510,000 1,800 1524,000 0,000 1551,000 1,100 1566,000 3,600 1587,000
GK S.,6U0 1608,000 7,600 1627 ,000 8,800 1644 000 10,200 1659,000 11,100 1668,000 =
ER 12.100 676,000 13.600 1688,000 14,000 1694 ,000 16,100 17¢2,000 17,4v0 1704,000
6K 20,500 1722,00u 23,200 1752,000 22,100 1719,000 26,600 1813,000 27,900 1831,000
GR 30,600 1842,000 31.700 1864,000 35,100 1878,000 35,000 1900,000 54,100 1950,000
GR 33,900 200u,0uU 35,000 300,000 37,000 2340,00vY 38,000 2450.000 48,000 2650,000
GR 7,000 2BB0,U00 36,900 2970,000 35,500 $000,000 37,000 3150,000 36,000 3450,000
GR 34,500 3800,000 34,500 3990,000 34,500 4150,000 40,000 4175,000 5U,000 4200,000
NH 4,000 0. 06U 19500,0U0 0,090 3745,000 0,035 4361,000 0,060 4800,000 0,000
ET 9,200 U 00U U,000 0,000 0,000 0,000 9,100 0,000 110,000 4389,000 o
' 9,200 BB, UT0 3716,.000 4385,000 1900,000 2900,000 310,000 0,000 0,000 0,000
GR 50,000 V. U00U 45,000 20,000 39,000 90,000 40,000 80,000 40,000 160,000
GR 34,000 230,000 37,000 250,000 30,000 280,000 28,000 300,000 30,000 320,000
GR 52,000 450,000 34,000 560,000 36,000 600,000 30,000 910,000 30,000 960,000
GH 33,000 T400,000 30,000 1900,000 38,000 2100,000 35,000 2250,0u0 30,000 2450,000
GR 30,000 2700,000 29,000 2800,000 23,000 2900,000 25,000 5050,000 30,000 3200,000
= 31,500 3400,000 30,800 3410,000 31,300 3600,000 30,300 3652,000 29,300 3677,000
GR 27.900 3718,000 23,500 3745,000 17,200 3769,.000 17,100 3800,000 16,000 3817,000
GR 15,500 3836,000 14,300 3470,000 13,600 3891,000 12,500 3997,000 12,900 3922,000
Gk 12,900 3931.000 13,300 3952,000 13.500 3958,000 13,700 3969,000 15,000 3973,000
GR 16,000 I983,.000 17,100 3989,000 17,000 3996,000 16,000 4001,000 13,900 4018,000
GR 12,500 4037 ,000 11,000 4053,000 10,500 4069 _000 9,900 4088,000 71,200 4105,000
BH 5,000 4128,000 4,000 a150,000 3.300 4158 ,000 1,300 4159,000 «0,600 4169,000
GR 1,700 4184,000 =3.,1u0 4198,000 =4,000 4209.000 =4,709 4224,000 *5.200 4228,000
GR =6,000 4250,000 «5,000 4259,000 =7,000 42768 ,000 «8,600 4298,000 «8,000 4311,000
GR -1,800 4521,000 3,500 4332,000 6,300 4338,000 11,500 4343,000 16,000 4350,000
GR 22,000 4361,000 29.3u0 4373,000 38,800 4385,000 39,700 4389,000 40,000 4393,000
GR 40,400 4404,000 40,700 4646,000 41,700 4700,000 42,000 47¢8,000 43.500 4744,000
GR 47,300 a760,000 53,100 4782,000 55,000 4800 ,000 0,000 0,000 0,000 0,000
NH S.000 0,070 1885,0U0 0,040 2145,000 0,060 2410,000 0,040 2865,000 0,060
NH 3800,000 [T 0,000 0,000 0,000 0,000 0,000 0,000 0,0v00 0,000
ET 9,850 U,000 0V,0u0 0,000 0,000 0,000 9,100 0,000 1200,000 3250,000
UPPFER LIMIT OF FLOUD INSURANCE STUDY In 1972
X1 9.850 89,00u 1728,000 2910,000 2100,0u0 3390,000 3450,000 0,000 0,000 0,000
GH 50,000 36,000 40,2u0 75,000 38,500 100,000 35,000 200,000 50,4u0__ 260,000
GR 35.100 300,000 36,600 700,000 36,000 855,000 33,509 875,000 36,300 900,000
GR 37,200 100U, 000 39,200 1100,000 40,500 1150,000 40,200 1200,0u0 35,790 1250.000
Gk 31,000 1300,000 23,500 1350,000 22,000 1400,000 27,700 1S00,000 31,600 1600.,000
GR 28,700 fo%u,00u 26,600 1700,000 27,400 728,000 2V,600 1744,000 17,900 1760,000 _ eyl
GR 17,700 1785,000 14,400 1794,000 13,300 18v4,000 14,300 1809,0u0 18,000 1824,000
LR 19,400 lo5u.ulu 2l,1v0_ 1862,000 20,000 1885000 16,900 1889 ,000 104900 16899,000 s = me
GR 8,400 1930, 000 11,100 2024,000 11,4v0 2040,000 10,400 20063,U00 13,000 2103,000
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Gk 19,1v0 2509, 00y 17,800 2324 ,0u0 18, Ouu ___cha 000 cd10,0u0 li v 25¢4,0u0

GR 16.900 25500007 14,000 eH65,0u0 13,300 2598 ,0u0 12,.8u0 2638,000 1e.8uu 2670.000

GK 11,500 2695, u0u 12,100 ¢T10,000 9,600 27%4,uub 4,100 2792.000 9,600  eB810,000

GR G.400 2820,000 t1,000 2825,0u0 11,900 2850,000 13,600 2840,000 14,900 2845,000

Gr 19,400 2h50,000 17,000 2855,000 17,400 28o0,00Y 19,400 cbo5,0uu 21,300 ¢8b3.,000

GR 23.500 2695,000 26,400 2910,000 32,000 2960,000 33,700 5000,000 50,200 3100,000

GK 30,200 150,000 S0,200 32v0.000 30,200 3290,0u0 __ $2,400_ __ 3300,0vu 41,300 __ 3400,000 e e

GH 45,200 3500, U00 45,200 3600,000 45,000 790,000 91,500 58V0,000 0,000 0,000

NH S.000 "R AT 590,000 0,040 Ju0,0v0 075  395%0,000_ 0,040 43u5,0v0 0,080
“NH 4650,000 0,u00 0,000 0.000 0,000 U, 000 0,000 0,000 0,000 0,000

EXTi 10,690 LY () 0,000 0,000 0,0u0 9,100 0,000 590,000 44400,000

X1 10,690 93,000 590,uu00 900,000 4300,000 320u,000 a44b8,000 0,000 0,000 0,000

GR 44,000 22s,uvu 44,4v0 250,000 44,000 255,00y 71,600 270,000 _ 41,700 _ 350,000

GR 42,200 450,000 42,4u0 550,000 41,700 590,000 15,800 640,000 14,900 641,000

GR 12,000 bl4s,u0v 11,700 662,000 11,300 677,000 10,200 695,000 9,100 710,000

GR B,700 724,000 9,000 742.000 9,700 760,000 8,500 782,000 8,300 801,000

GR 10,400 821,000 11,700 834,000 13,400 845,000 14,900 897,000 17,000 862,000

GR 2d,8v0 960,000 23,700 935,000 24,500 950,000 33,800 1650,000 33,700 1150,000

GR 34,500 1250,000 54,500 1350,000 33,500 1450,000 29,800 1550,000 33,500 1650,000

GR 32,700 1750,000 32,200 1850,000 29,500 1930,000 29,700 1950,000 31,400 1965,000

GR 30,8u0 2050,00u 29,800 2150,000 29,400 2250,000 28,500 2350,000 27,700 2450.000

GR 29.500 2550,000 34,200 2650,000 34,400 2750,000 36,500 2800,000 34,700 ¢850,000

GK 34,800 2950,000 34,800 3000,000 41,800 3050 ,0u00 42,200 3150,0090 43,600 4250,000

5 000 393,300 3410,000 40,400 3450,000 39,700 3550,000 39,400 3650,000

GR 39,400 3720,000 29,7v0 3750,000 30,500 3850,000 31,500 3900,00Y 29,000 3950,000 )

Eﬂ“““‘TE*TUU“‘Iﬁ?U‘ﬁUU““‘T!‘8uU 4025,000 12,800 4029,000 12,700 4042,000 12,000 4052,000

GK 10,800 462,000 10,100 4069,000 9,900 4082,000 9,200 4099,000 9,300 4114,000

GW 9,300 q128,000 JL.B800 aTaa, 000 10,400 4162,000 11,000 4179,000 11,100 4197.000

GR 10.800 4211,000 10,200 4222,000 11,300 4235,000 12,100 4244,000 13,800 4257,000

GR 15,700 4262,000 22.200 430%5,000 23,000 4350,000 19,800 ¢450,000 16,800 4495,000

GR 16,800 4539,000 22,200 4550,000 72,300 4650,000 0,000 0.,0u0 0,000 0,000
“NH 5,000 0.070 290,000 0,040 660,000 0,078 3878,000 0,040 4137,000 0.080

NH 4226 ,000 0,000 0,000 0,000 0,000 0,000 0,000 0,0uU0 0,000 0,000

ET 11,050 U.000 0,000 0,000 6,000 0,000 9,100 0,000 265,000 4180,000

X1 11,050 57,000 250,000 720,000 2100,000 1400,000 1900,000 0,000 0,000 0,000 o

GR S0, 000 0,000 45,000 2505000 25,000 296,000 20,000 300,000 17,0600 310,000

GR 14,000 520,000 14,000 340,000 17,000 360,000 13,000 425,000 10,000 475,000

GR T2.000 525,000 17,000 570,000 16,000 600,000 20,000 660,000 30,000 690,000

GR 35,000 720,000 35,500 750,000 36,000 1100,000 35,000  1300,000 30,000 1330,000

GR 28,000 T400,000 30,000 1476,.600 35,000 16@%’000 36,000 1750,000 40,000 1820,000

GK 40,000 1990,00v 30,000 2070,000 25,000 2090,000 20,000 2140,000 18,700 2170,000

GR 20,000 2210,000 25,000 2410000 30,000 eaSﬁ‘GOo 34,000 2500,000 32,000 2800,000

GK 32,000 3100,000 35,000 3500,000 56,600 $870,000 33,800 3878,000 17,2v0 3905.000

GR T4.500 391,000 14,600 3936,000 17,900 3965.000 17,200 3988,000 9,800 4019,000

GR 4,800 au51,000 3.500 4073,000 1,400 408%5,0u0 2,100 4105,000 3,600  4111,000 )
GR 15.200 q123,000 172007 74137,000 24,800 4165,000 33,000 4179,000 38,500 4193,.000

GR 54,200 4212,000 59,900 4226,000 0,000 0,000 0,000 0,000 0,000 0,000 ) o

NH 5. 000 U.UBD T1T30,0007 7 0,040 1540,000 7 T UL100 T 3160,000 T 70,0407 s410.000 0,080 h

NH 3550,000 0,000 0. 0U0 0,000 0,000 0, 0u0 0,000 0,000 0,000 0,000

ET 11,340 U.000 0,000 0.000 0,000 0,000 9,100 0,000 500,000 3430,000

X1 11,340 60,000 1140,000 1540,000 1200,000 1S00,.000 1560,000 0,000 U, 0ut 0,000

GR 50,000 0,000 45,000 ~ ~3u0,000 7 7 4qo,uv0 T 350,000 7 737,000 T T su0,000 40,000 760,000

GK 35.000 seu, Ly 30,000 850,000 25,000 850,000 2,000 880,000 22,000 950,000

GR 22.500 1050,000 23,400 1140,000 17,900 1151,000 16,100 1198,000 13,300 1165,000

Gk 14,100 1174,00u 13,6v0 1181,0v00 16,400 1214,000 19,700 1226,0u0 . lvy  1233,000 e

BH T7.800 1237.000 T1e.vuuT T T2ss 000 T 11,200  "1266,000 12,300 1276 ,000 13,800 12/16,000

Gr 19,300 13504.000 20,7u0 1316,000 20,.5v0 1340,000 20,0u0 1365,000 17,200 1395, ooo -

GR 16,3400 T419.000 16 700 T Tras8 0a0" T A n T P 1% Rnn 1202 wan ol ey
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Gt S0 LU0 SleUesuuu 2500y U, Ouu 51hh Uuu 17 Quo 5200 ,000 18,000 52504,000 2
6R T 1T7,0ulT 75290000 0 T 12,000 3520,000 10,000 53850 ,000 12,000 55680,000 17,000 34u0,000
GR 20,0U0 341u,vuu 29,0ud 34¢0,000 H0,000 5450 ,0u0 bd, 000  3470,000 69,000 _ 3530,000 I
NC 0,070 V,UB0 0,040 T 0,000 0,000 U.0ub (TT)] Uuuo VU0 0,000
ET 11.670 ) 0. 0V0 0,000 0,000 0,000 9,100 V000 $6UL,000 4670,000
X1 IT.670 55,0007 3920,000 T 4645,000 1200,000  22%U,0u0 1690,000 0,000 0.000 0,000
GR 55,200 U, UlY 55,2u0 2650,000 91,000 eTVU, 000 45,000 _ 28Uu,000__ 43,8u0 __ e835,0v0__ f;_
GR 47,000 290U, 0ty 47,600 3000,000 47,200 3100,000 45,900 5200,000 45,300 5300,000
GR 45,500 3400,00u0 35,4v0 500,000 35,500 360U, 000 s6,100 3700,000 59,000 2800,000
TR 40,400 3900,000 40,200 3920,000 20,300 4000,000 19,.8u0 400%,000 17.800 4027,000
GR 15.600 443,000 15,800 40bb,000 15,800 4Uo4,0uY 16,000 4095,000 16,000 4137,000
GR 16,900 4135,000 18,000 4152,000 19,800 4195,000 21,000 4270,000 19,400 4300,000
GR 18,500 4539,000 17,500 4365,000 17,000 4397 ,0u0 17,400 4418,000 17,600 4438,000
(3] 17.600 4457,000 17.400 4480,000 17,100 4492, 000 16,600 4503,0u0 19,600 4515,000
GR 13,700 4929,000 12,800 4545,000 12,900 4559, 0yu 14,000 4568, 600 164,500 4571,000
TR 16,700 4586,000 16,700 4601,000 18,500 4605,0u0 30,500 4645,000 51,200 4665,000
GR 41,800 4690,000U 52,400 4691,000 56,000 4700 ,0v0 54,300 4735,000 65,8v0 4800,000
35 ¢ 12,480 0,000 0,000 0,000 0,000 0,000 9,100 0.000 1420,000 1960.000
X1 12,480 50,000 1420,000 1846 ,000 3900,000 4300,0u0 4300,000 v,0uL 0000 0,000
bR 17,500 0,000 64,300 100,000 61,700 140,000 62,800 300,000 61,600 400,000
GK 93,600 500,000 53,000 640,000 51,200 650,000 53,400 800,000 53,500 900,000
GR 44,700 1000,000 44,800 1100,000 46,700 1200,000 43,900 1300.,000 43,100 1420,000
GR 27.600 1470,000 23,800 1474,000 21,700 1475,000 20,3u0 1478,000 18,200 1512,000
GR 7,500 1555,00v 18,200 1640,000 20,000 1690,0u0 18,300 1715,000 18,000 1739,000
GR 19,500 1777,v00 20,6v0 1766,000 21,200 1803, 000 28,300 1815,000 33,300 1826,000
SH 39,600 1836,00v 49,300 1846,000 49,500 1858,000 51,200 20u0,000 49,900 2045,000
GR 52,000 2100,000 51.800 22V0,000 49,800 23u0,0u0 48,000 2400000 49,600 2500,000
GR 50,400  2600,000 52.300 2700,000 52,300 2800, 000 49,600 2820,000 49,800 2880,000
GR 51,600 2900.000 52,800 2955,000 62,800 3000,000 63,500 3100,000 63,500 3600,000
ET 12.950 0,000 0,000 0,000 0,000 0,000 9,100 0,000 57,000 800,000
X1 12,950 59,000 57.000 443,000 2350,000 2650,000 2500,000 0,000 0,000 0,000
GH 84,400 0,000 37.400 57T.000 28,900 72,000 29,000 85,000 22,400 104,000
G 20,000 136,000 21,1v0 167,000 21,300 191,000 20,800 224,000 20,200 241,000 =
5R 19,800 256,000 19,800 263,000 19,600 306,000 19,900 318,000 20,000 324,000
GR 20,400 339,000 21,90v0 357,000 23,100 375,000 e3,7u0 386,000 24,700 4¢5,000
oW 27,600 432,000 33,200 440,000 36,800 443,600 36,600 446,000 41,800 450,000
Gk 42,700 500,000 41,800 6u0,000 39,500 700,000 - 44,200 Bu0,000 45,400 900,000 o
GR 04,500 T000,000 43,500 1100,000° 38,800 1200,000 47,400 1300,0u0 44,490 1340,000
GH 51.3u0 140uv.v00 53,500 1425,000 23,600 1§qg_pyp 92,800 1600,000 91,700 1700,000
GR 53.200 1800,.v00 52,200 1900,000 54,800 2000,000 $4,6u0 2100,000 47,800 2200,000
GR 47,800 2259,000 44,600 23u0,000 51,200 2400 ,000 57,000 2500,000 56,200 2600,000
SR S4,B00 2700,000 54,900 2?95.000 52,800 2800,000 54,000 2810.06v0 54,500 2860,000
iC 0,000 U, 00v 0,045 0,000 0,000 0,0u0L 0,000 0,000 0,000 0,000 L
) 13,500 0,000 0,000 0,000 0,000 0,000 9,100 U, 000 1060,000 2550,000
11 13,5v0 TO, 000 1700,000 2240,000 $690,000 1400 ,000 2900, 000 V. 0V0 0,000 0,000
SR 51.800 400,000 52.500 500,000 93,600 buu,0v0 54,500 700,000 56,000 730,000
IR 26,000 Blu,0uvy 55,000 830,000 90,000 850,000 40,000 910,000 40,000 970,000
R 42,500 103v,. 000 40,500 1080,000 45,000 1256,000 47 500 1300,000 44,900  1370,000
R 47,200 140v,00v 46,7u0 1500,000 39,200 _ 1560,000 39,800 1600,000_ 39, 9u0__ 1630,000
R 32,400 680,000 33,000 17000007 81,000  T18uUL, 000 28,500 1900,000 25,400 2000,000
R 24,800 2010,U00U 24,900 22, uu0 23,700 2042 ,000 23,400 2051,000 22,500 2079,000
iR 21,200 2u99,000 20,400 2116,000 eu.1oo 2153,000 20,buU0 193,000 2i.5u0 2164,000
SR 24,500 2184,000 24,800 21ad5,000 29,600 _22ul,0un S51,000 c2uu,uu 51,000 2250,000 e
SR 50,5900 2300, 00v 49,500 7 23%0,.000 T Ts2a,uuo 2400, 000 52,000 2430,000 50,000 2480,000
N 40,000 253u.uly 39,5v0 es5i0,0u0 42,000_  2bsu,ubU 45,000 2730,0u0 _  59,0u0 esso 000
‘R 55.300 2650,000 55,500 souo,0u0 T T 97,700 3210.0u0 99.000 3300.000 “9_aun caun.non
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Gk 96, 4L 4100 ,u0v 96,9010 4200,000 56,800  4gsv,00Y b4, b4y 42s55,000 . bbb 445,000
NA 5. 030 0,065 1935, uv0” 7 T To,u4s 22v0, 000 Vol 450,000 V045 2599, 0ve 0,080
NH 27u0,0un U,ubu 0,0u0 0,0v0 0000 0,000 D000 Vg 0u0 O.0u0 0,000 o
oV 0,00V oL ove T T o000 T 0.0U0 U,uu0 9,100 0, 0U0 1955,000 2599000
X1 14,010 61,00U 1955,004 2599,000 _ 22uU,000_ __  26U0L,0u0 __ 2640,0u0 DUl 0y0u0 _ 0,000
110,000 U, U0 16,000 100,000 69,000 2ul,0ub 62,9500 3u0. LU0 58,000 460,000
GK 57,600 50u.00v 98,200 600,000 98,500 TUQL,U000 56,600 790,000 53,000 890,0u0
GR 5 .Su0 850,000 57,000 900,000 57.000 1000, 000 40,700 1025,000 40,.50u0 1070,000
G 59,000 1100 vuy 57.8v0 1110 0vo 497 .500 1200, 09y 15 3y 8 0yo 4 ¢
o WO 1500,000 S6,4uv 1600,000 59,400 17v0,000 56,000 18v0,0uu 97,200 1900,000
R 57.2v0  1935,000 €9,600  1975,000 28,300 1977,000 26,300 1979,000 25,400 ____1997,000
R o U 011,000 24,7v0 206,000 248,800 2040,000 29,300 054,000 25,900 2066,000
R 26,000 2080,00v 26,500 2087,000 28,300 2094,000 29,600 2100,000 35,500 2200,000
3R 600 22 0,000 31,000 2285,000 50,100 2300,000 30,800 2325,000 38,700 2375,000
K 58,700 2400,000 37,500 2450 000 29 600 2490 Vuo es Suo 2495 0uu "6 Suu
o . 00 2 0 ,00u0 25,000 2525,000 19,700 2530,000 22,500 2555,000 22,500 2571,000
3K 24,100 2981 00y 27,200 2588,000 26,500 2597 ,000 29,200 2599, 000 29,600 2buld, 000
R 11,700 2700, 00U 0,000 0,000 0,000 0,000 0,000 0,000 0,000 0,000
NL 0,080 U, 08U v.049 0 0Vo 0 000 0,000 0,0u0 0,000 0,000 04000
g7 14,440 0,000 0,000 0,000 0,000 0,000 9,100 0,000 940,000 1990,000
X1 14,440 70,000 1320,000 1939,000 16U0,000 22Ul 000 200,000 0,000 0,000 0,000
oH 1. 00 V.ulU 81,000 30,000 81,000 40,000 01,500 100,000 Y4 ,5u0 200,000
6N 54,500 300,000 59,200 375,000 59,200 400,000 __ 58,800 Su0,000 58,900 600,000
GR 55.200 700,000 89,000 750,000 56,200 760,0u0 46,200 770,000 50,500 800,000
GR 45,200 844,000 449,800 900,000 48,800 1000 VU0 49 200 1100 0uo 44 890 1200 000
e . . L0U 1 00,000 35,700 1320,000 51,000 1355,000 30,600 138,000
GR 28,500 1367,000 27.,6u0 1376,000 25,700 1383,000 24,100 1397, 000 24,500 1414,000
& . . JT00 14447,000 c2. 700 1460,000 24,200 1475,000 24,600 1492,000
GR 24,600 1566,000 24,000 1522,000 23,900 1539,000 23,4u9 158,000 23,000 1576,000
6 . . 5,700 1615,000 27,000 1626,000 26,7u0 1631, 000 e7,800 1635,000
oK 28.600 1648,000 28,400 1661,000 28,300 1672,000 27,100 16683,000 26,500 1692,000
5R . . . 1 o 0 e . 0o 1 37,000 27,100 i 47,000 28,2090 1757,000
GHR 29,000 1764,00u ed.evu 1776.000 27,000 1787,0v0 25,300 1805,000 23,000 1823,000
3R ZT.BU0 T831,000 20,300 18487000 19,300 1867000 19,400 18683,000 20,500 1900,000
K 23,900 1909, uv00 29,600 1918,000 30,500 1921,000 31,000 1939,000 98,000 2200,000 .
R . . O 0,000 0,000 6,000 0,000 0,000 0,000 0,000
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THIS KUN EXECUTED 13 SEP 78

9

j:57

HECZ2 RELEASE DATED NOV 76 UPUATED aAUS 77
ERRUR CURR = 0l,02

MUDIFICATION = 50,51,52,53

TRRRRRRAR R R AR AR AR AR AR R AR AR R T RARAR AN RANAARNRARRNARAR A

1 FLOUD PLAIN INFURMATIUN « WATER SURFACE PROFILES = AUG 1976
2 HYDROULOGY SECTIUN ~ PURTLAND UISTHICT = JJLARSON
3 LEWIS R, 50 YN FLOOD
T ICHECK NG NINV IDIR ~ STRY METRIC HVINS u WSEL Fu
0. 3. . 0. 0.000000 0.00 ) Ve 16,100 0,000
& NPROF 1IPLOT PKFVS XSECV XSECH Fi aLLDC IBwW CHNIM ITRACE
2,000 0.000 1,000 0,000 0.000 0,000 0,000 U,000 0,000 0,000
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THIS RUN EXECUTED 13 SEF 78

HETZ RELEASE DATEL NUV 76 UPDATED aAlG 17
ERKUR CURr = 01,02

Yes7

MODIFICATION = 50,51,52,53
ARARRANRRERR A AR R AR R KR AR RARR AR AR KRR AR R KK R AR KRR KRR AKK

Ti FLUUD PLAIN INFORMATION = WATER SURFACE PRUFILES = AUG 1978
T2 HYDROLOGY SECTIUN = PORTLAND DISTRICT = J,LARSON )
T3 LEWIS R. 100 YR FLOGD
JT ICHECK TNG NINV DTN STRT METRIC HVINS 0 WSEL Fu
0. q, . 0., 0,000000 U.00 1,0 U, 17,100 0,000
J2 NPROF iPLOT PRFVS XSECV XSECH Fi ALLDC 1Bw CHNIM 1TRACE -
3,000 0,000 =1.000 0,000 0,000 0.000 0,000 0,000 0,000 0,000
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HEC2 RELEASE UDATED WOV 76 UPDATED “AUL 77
ERRUR CORr - 01,ve o

MODIFICATION = 5u,51,52,53

KARRAANKA RN AR AR AR AR R AR R R R A AN AR R AR R R A AN A RAR KRR ARAN AR R

FLOOD PLAIN INFORMATION = WATER SURFACE PROFILES = AUG 1978

1; HYDROLOGY SECTIUN = PUKTLAND DISTRILT = J,LARSOw B
T3 LEWIS R. 500 YR FLOOD
J1  ICHECK TnNG NINV IDIR STRT METRIC HVINS, Q WSEL Fu
0, 5, . 0., 0.,000000 0.00 «1,0 v, 19,100 0,000 )
J2  NPROF IPLOT PRFVS XSECV XSECH Fn ALLDC 1Bw CHNIM ITRACE i
15,000 0,000 1,000 0,000 0.000 0,000 0,000 0,000 0.000 0.000

s e
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SECNO
DebTu
0,670
Ueb70
0.070
1,190
1.190
1.1 0
1.190
1,700
i. 00
1,700
T.7 ¢
l.750

.
1.730
1,740

L]
1.740

1.750

e 2
1.750
2,580
2.380

.
2,980
2.980
3.480

.
3.180

.

L]
3.380
30580
3,660

3.660

CwSEL EG HY HL 0LUSS TUPWID SSTa ENDDT o _
13,8¢ 14,25 0 45 0 ou 0 ou 612,5 97 69 96
16,10 16,82 0,72 0,00 0,00 1765,65 180,00 1965,6%
17.1v 17.94 0,84 0,00 0,00 1794,84 172,3) 1967.,15 )
19,10 20,29 1.19 9,00 0,00 1813,23 156,92 1970,1%
14,73 15,38 0,65 1,07 0,06 766,79  1182.59 194934 )
17,37 18,45 1 08 5S4 0 B 3 46 S 7 9 97
18,48 19,77 1.29 1,70 0,134 828,649  1135,.4%9 1964,11
20,79 22 66 1 87 2 17 02 9 6 8 66,31 197317
15,83 16,32 0,49 0,92 0,02 711,24 125,68 836,9
18,99 19,82 0,83 1.34 0,03 792,29 110,06 862,35
20,32 21,31 0 99 15 0 7% 66 4 89
. 1 4, 1,42 1.92 0.05 8u7,.43 100,00 907,43
1. 16,46 G.61 0,05 0,10 721,89 148,36 860,25
19,03 20,0¢ 0,99 0,07 0,138 785,01 104,00 893,61
. o 1.16 0,08 0,14 790,63 104,00 895,94
23,26 24,89 1.63 0,10 0 17 798,00 104 0y 902 00
15,95 16,59 0,61 0,09 0,00 722,217 138,16 860,43
o . .97 0,16 0,00 785,78 106,00 893,93
20,59 21,73 1.13 0,20 0,00 797 .24 104,00 902,00
. . .-t T o U 98,00 104,60 90 ,00
. . . . @ o 1 4 , 0 13%,.4 88 .69
19,33 20,21 0,89 0,02 0,01 179,48 130,42 969,9v
. . 1.04 0,03 0,01 791,68 128,27 922.90
23,78 25,24 1,46 0,03 0,01 8u7,47 128,00 935,47
17,28 17,87 0,99 1,26 0,01 847,06 1605,20 2490,00
. . . R 0, 2 90, 4 .0 490,00
22.55 23.31 0,77 1.52 0,03 2401,18 69,81 24%0,00
. o . .« 5 0.0 7 W24, 55,83 2490,00
. R . oS3 0.05 605,75 145,62 8u2,0v
22,23 23,43 1,21 1,59 0,15 646,09 124,41 8u2,00
. . . o . 60, 11 ., 4 ¢ 00
27,03 29,01 1,98 1.74 0.32 691,61 90,76 8u2,.00
18,99 19,94 0.94 0,52 0,05 S14,17 238,94 802,00
. N -3 0,68 0,09 554,76 236,89 802,00
24,2y 25.99 1,79 0,74 0,11 549,32 236,05 802,00
. [ 2 o . . L ] “ * * l L ] 0
. 0,S% 1,03 0757 0,037 T 1009.71  «0,68 1050738 T
23.47 24,91 1.44 0.7v 0,01 1084 ,65 30,09 1114,758 o
X0 26,75 1,80 0,74 0,02 1093,46 25,73 1119,19
26,94 30,94 1.99 0,8¢ 0,05 1110,72 15.79 1126,51
20,81 21,0 0,22 0,41 V.08 16¢3,24 300,00 1923,.24 o R - _
.I5 25.46 0,31 0,44 777 70,11 T1640,61 300,00 1940,.61
26,96 27,3¢ 0,35 0,49 U135 1647,85 300,00 1947,.85




«oa Ve Uell lodqu,n} 300,00 1940,061

Se060 T er, 52 0,35 0,85 V.35 1647.85  3y0,00 194785
3,660 3110 31,56 04T 0,467 7T 0Ly 166U,00 30,00 T1960,0u
WL £G AV TR OLUSS TOPWID "7 s5TA ENDST
. . b o U 0, 3 0,03 0,073 797,49 1866,95  2610,0u
3,700 25,07 25,5% 0,48 0,04 0,05 1260,87 1849,42  3110,28
3. 700 26,87 27.41 0,54 0,04 0.06 2067, 46 1050,00 5117 .46
3,700 31,02 31,65 0,63 0,04 0 05 2090,00 1050,0v 3140,00
5,900 20,93 a1,3¢2 0,39 0 21 0 0 551 1/ 4 0 69 9¢ 8
. 00 . 4 2 .84 0,60 0,25 0.04 1941,58 30,39 1971,98
3,900 27.06 27,70 0,65 0.26 0,0% 1960,48 26,69 1987,13
« 0 1,93 0,70 0,26 0,02 1984,66 - 18,04 2005.00
.« 0 21, 2 21,77 0,45 0,43 0,02 517,48  1168.03  1705.51
4,290 29,82 26,33 0,51 0 48 00 1664 99 48 69 7 3 68
. 0 . b 2 . 1 0,55 0,49 0,01 1671,20 45,74 1716,93
4,299 31,82 32,44 0 61 0 49 0 01 1692 84 39 09 173 93
2,010 22,23 22,54 0,31 0,76 0 01 858 39 80 98 1161 39
.010 26, 2 27,16 0,47 0,85 0,00 1134,75 70,51 1205,26
9,010 28,55 29,09 0 54 0 88 0 00 4 6 7S 7
010 « 9 3 .39 0,70 0,93 0,03 1170,76 59,68 1230,44
. 0 . 7 22,90 0,54 0,30 0,07 487,67 142,12 629,78
S.27¢ 26,80 27,69 0.88 0.38 014 594,98 54,53 649 51
. ¢ . e . 1,0 0,40 0,15 605,35 49,75 655,10
5,270 32,62 34,08 1,47 0,46 0,23 628,81 37,63 668,00
9,350 22,69 23,07 0,37 0,11 0,05 604,36 132,63 736,98
. o9 ¢ . b . . 83,18 41,22 824,40
5,350 29,19 29,90 0.71 0.15 0,10 783,18 41,22 824,40
. . . . . 8 . 41, 24,49
. . . . . 0 .00 57 o 7 209,83 789,10
9.390 27,35 27,91 0.55 0,00 0,00 718,27 168,35 886,62
o U e . . . .0 0,00 72 .91 166,05 891,94
9,390 33,49 34,43 0,95 0,03 0,00 743,76 160,14 903,90
5.420 22,74 23,12 0,38 0,06 0,00 S44,42 277,05 821,47
. . . . 0.11 .00 v 42 16 .17 872,19
5,420 29,28 30,03 0,74 0,12 0,00 709,65 166,29 875,94
s, 1) 1,03 0,15 0,00 725,94 158,45 864,39
. . . 0, 6 0,06 0,00 483,74 40,78 524,53
5,480 27,46 28,09 0,64 0,08 0,00 551,77 33 8¢ 565 S7
. . . o, 8 0,08 0,01 539,03 30.99 570,02
5,480 33,57 34,72 1,15 0,10 0 03 555,34 24 65 580,03
5,950 23,30 23.64 0,34 0,45 0,00 960,25 42,19 1176,92
. 9 od é8.87 0.46 0,56 0,02 1531,03 33,57 1564,59
5,950 50.24 30,75 0,50 0,60 0 03 1569 44 3 09 1572 49
R 5 . 06 44 0, 8 0,66 0,06 1615,62 0,00 1678,29
. e . 24,08 0,33 0,44 0,00 575.00 692,50 1267.50
64320 28,67 29,16 0,51 0,59 0,01 1299,21 414,55  1713,70
o, . . 8 0,548 0,51 0,02 1456 ,2% 282,75 1719,00
6,520 35,29 35,98 0,69 0,51 0,03 16vU._54 14000 1720 8Sx
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SECNO K XNL KeXNCH 77 KaXink CaSel T w  TeLos ToweH UrOp vLUB veH VROB DEPTH
. 6 J0v 30,00 60,00 18,99 75000.00 1,47 74998, 52 0,00 .39 " 1.79 0,00 23,59
5,180 b0, uU 50,0uU eUL0U  2f.69 114100,00 10,77 1140b69,25 0 00__ 0,71 9,80 0,00 27,29
3,780 80,00 S0, 00 60, 0U 24,20 1327u0,0v 18,45 13¢681,55 0,00 U,.84 10,73 0,00 28,80
3.180 bl ,00 30,00 60 ,u0 27,55 181000,00 47,335 180952,67 0,00 1,14 12,78 0,00 32,13
3,380 80,00 30,0u 79 00 19,50 75000 vo U VU T4sBT S 4 2 49 0 Yy 8,18 0,60 24,10
3,380 80,00 30,00 75,00 23,47 114100,00 0,0u 109683,30 4416,70 0.0v 9.83 1.54 28,07

3,380 80,0 30,0u 75,00 e5,14_132700,00_ 1,42 125%509,36  7ie9,2¢ 0 81, 10,44 1.86 29,74 __

3,380 60,0y 30,0y 75,00 28,94 181000,00 35,81 165631,04 15333,15 V,93 11,82 2,59 33,54
5,660 80,00 30,00 75,00 20,81 54400,00 2312.33 52008,38 84,29 0.90 3,81 0.20 24,51
3,660 80,0u SU,00 715.0¢ 25 15 863u0 0u 47 8 ST _T96e6,1¢2 1955,3 2 4 6 72 28 65
. 660 80,00 30.00 75,00 26,96 102000,00 5942,12 92798,806 3299,082 1,34 4,99 0,89 3u.ub6
3,660 80,0u SULUU 75 00 31 10 142070 Ou 9144 75 25457 12 7468 13 16 5 73 24 34,60
3.700 55,00 Su.0v 15,00 20,76 54400,00 480,53  53919,47 0,00 1,07 4,62 0,00 24,26
3, 00 55,00 50,00 75.00 25,07 B86300,00 1567,95 83192,61 1539,46 1,69 5,67 0,82 28,97
3,700 55,00 30,00 75 00 26 B1 020uu 0O 576 96746 S 745 8
e 0 ) 30,0u 75,00 31,02 141810,00 8625.22 126548,61 6436,17 1,54 6,72 1,41 34,52
. .00 30,00 60,00 20,93 54400,00 0.00 S4400,00 0,00 0.0U 5.0¢ 0,00 24,43
5,900 55,00 30,00 60,00 25,24  86300,00 616,69  83683,31 0,0V 0,8u 6,32 0,00 28,74
. . U 30,00 60,00 27,06 102000,00  6664,54 95338 4e 0,0u 1.1% 6.68 0.00 30,56
3,900 55,.0u 30,00 60,00 51,23 141810 00 20693.85% 121116 1% 0,00 1,78 7 24 0 0u 34 73
4.290 55,00 30,00 60,00 21,32 54400,00 0,00 S44v0,00 0,0u 0,00 5,34 0,00 24,82
. . . U o 0 25,82 86300,00 10376,97 715923,03 0,00 1,45 6,08 0.00 29,32
4,290 55,00 30,00 60,00 27,66 102000,00 15804,5) 86195,50 0,00 1.70 6,4y 0,00 31,16
o . o e 0 31,82 141750,00 31350.6 110 . 2 0.00 2,24 7.02 0,00 35,32
. . o . ol 4400,00 16,84 5438 .10 0,00 0.21 4,44 0,00 27,23
5,010 70,00 30,00 60,00 ¢6,72 86300,00 1456,98 BaBa3, 02 0,00 0,81 5,52 0,00 31,72
R . U 0,00 60,00 28,55 102000,00 2712,.27 99287.73 0,00 1.05 5,95 0,00 33,55
5.010 70,00 50,00 60,00 32,69 141750,00  6801,59 134948,4] 0,00 1.56 6.86 0 ouv 37,69
5.270 70,00 50,0u 60,00 22,3/ 54400,00 0,37 54399,64 0,00 0,11 S.89 0 00 25,37
. WU . U . . 0 B63%500,00 370,88 85929,1¢ 0,00 0.97 7.56 0,00 29,60
5.270 70,00 $0,0uU 60,00 28,59 102000,00 749,58 10125042 0,00 1,30 8,20 0,00 31.59
. . . 0,00 32,62 1417%0,00 2UB7,69 139662,31 0,00 2.00 9,79 0,00 35,62
. . R 0,00 22,69 54400,00  0.23  B54397,710 2,67 0,14 4,89 0,16 24,69
5.350 70,0u 3v,0u 60,00 27,31 B863uv0,00 237,96 85%u2,30 559,74 0,72 6,29 0 97 29 31
. . . . . 102 00,00 G . 1104 ,00 1054,29 0,98 6,82 1.27 31,19
9,350 70,00 30,00 60,00 33,42 1641750,00 1387,30 137722,36  2640.34 1.51 8,07 1,89 35,42
5390 70,00 30,00 60,00 22,7¢ 54400,00 0,97 54397,49 1.54 0,13 4,59 0,15 21,72
. . 0,00 60,00 27,35 Bo300,00 198,52 T 85716,197 7 T 3485,3¢ 0.76 6,00 0,82 3¢.35
5,39y 70,00 S0,00 60,00 €9,24 102000,00 363,95 100820,59 795,46 101 6,59 1 12 34,24
o . o o o 1 .0V 1t 2 . 1 .10 248, 9 1,53 « 9 1.73 38,49
. . 0,060 760,00 22,747 54400,007 T 0,00 54400,00 7 0,00 oTeeTT TR, 9y 0,00 21.74
9,420 70,00 50,0V 60,00 27,39 B6300,00 180,52 8604419 75,29  y,66 6,34 0,68 32,39
o e U 30,00 60,00 T 29,28 102000,00 439 .4y 101349,46 211,15 0.95 6,953 1.02 34,28
5,420 70,00 30,00 60,00 33,59 141750,00 1395,21 139602,99 751,74 1,53 8,22 1,68 36 55




SECND KaXnL R*XNCH 77 KaxnwR CWSEL u Loy WCH WRUW vLOB ven VKOb DEPTH
5TaRY T0.0u 30,00 60,00 22.82 S4400,00 Y4, 18 S43u5,.8e 0.00 0,717 4,84 0,0 28,82
5,480 10,00 30,0u  BUL,00 27,46 B6300,U0 294,00 B85907,45% 138,55 1,11 6,41 0,86 33,46
5,480 70,00 S0,00° 00,00 29,34 102000,0v 356,20 1018/1,08  274,7¢ 1.26 7.10 1,16 39.34
He.u8u 70.,0uU 30,00 60_._(_)0 53, 57.__1017‘.)0 [(}V) hb_q._?l ;_a_q_ggglga___*_,_J_gg__gg_ 1,61 8,64 14 ____3__?_,_:_5]"__‘___
Y.95v 70,0u 35,0U 60,00 23,3y S4duo,0v 258,1 54141,9v 0,0u 0,51 4,606 0,00 24,40
5,950 T0,00 5,00 60,00 e8,21 B8o3u0,00 3272, 09 61894,78  1133,14 1.11 5.59 0,91 29,31
9,950 10,00 55,00 00,00 30,24 102000,00  9427,73 94072,706 2499,51 1,34 5,91 1,23 31054

5,950 70,00 35,00 60,00 34,86 161750.00 11663.50 122810.59  7055.91 1,79 6,54 1.81 35,96
6,320 70.00 35,00 60,00 23,75 54400,00 0,00 54400,00 0,00 0.0u 4,59 0,00 26,75
b.,32u 70,00 $5.00 Y 8,67 86300,00 291,27 B4941.89 106684 0,57 5. 78 0.83 31.67
b,320 T0,00 55,00 60,00 30,70 102000,00 967.1a-<98uab.53 2566,33 0,82 6.20 1,18 33,70
6,520 70,00 35,00 60,00 35,29 141750,00  4662,59 1292v0,22  1807,19 1,29 6,97 1.82 38,29 ~

- b.450 70,0u 55,00 60,00 23,80 54400,00 U, 0U  944u0,00 0,00 0,00 5,77 0,00 20,80 )
6,450 70,0V 35,00 60,00 26,68 B8b6300,00 30,98 B86128,73 140,29 0,61 7.30 0,77 31,68
6,450 70,00 35,00 60,00 30,66 102000,00 112,28 101402,5¢ 485,19 1,02 7.94 1.27 33,66
6.450 70,00 35,00 60,00 35,10 141750,00 409,94 139552,34 1807,72 1,69 9,33 2.19 38,10
5,490 70,00 35.00 60,00 235,87 54400,00 V.00 S4400,00 0,00 0,00 5,82 0.00 27.21
6,490 70,00 35,00 60,00 8,77 86300,00 0,00 B6300,00 0,00 0,00 7.39 0,00 312,17
5.490 70,00 35,00 60,00 30,76 102000,00 0,00 102000,00 0,00 0,00 8,01 0.0V 34,16
6.490 70,00 35.00 60,00 35,20 141750,00 0,00 141750,0v 0.00 0,00 9,37 0,00 36,60
b.90v 70,00 35,00 60,00 23,90 54400,00 V.00  54400,00 0,0u U,uu 5.81 0,00 27.30
6,500 70,00 35,00 60,00 28,81 856300,00 0,00 863u0,0U 0,00 0.00 7.37 0. 0v 32.21
6,50y 70,00 35,00 60,00 30,81 102000,00 0.6V 102000,00 0,0V 0.0V 7,99 0,00 34,¢1
5,500 70.00 35,00 60,00 35.33 141750, 00 0,00 141750,00 0,00 0,00 9,33 0,00 38,73
5,500 70,00 35,00 60,00 23,99 54400,00 0,00 54400,00 0,00 0.0V S.7¢ 0.00 26,99

/\ 6.540 70,00 35,0v 60,00 28,95 B86300,00 32,54  861u4,43 163,03 0,58 7,20 0,69 31,95
5.540 70,00 35,00 60,00 so‘ﬁo 102000,00 194,58 101116,43 726,98 0.90 7.81 1,07 33,96
6,94y 70,00 35,00 60,00 35,97 141750,00 939,50 1372595,43  5595,07 1,50 9,02 2,04 38,57
7.130 70,00 39.00 . 60,00 24,99 S4400,00 0,00 54400,00 0,00 0,00 5,05 0,00 31,29

; T.130 70,00 35,00 60,00 50,23 B6300,00 145,81 B85248,29 5,99 0,56 6,34 0,306 36,53

- 7.130 70,00 55,00 60,00 32,37 102000,00  4623,31 97237,67 139,02 0,79 6.69 0,70 36,67
T.130 T0.00 35.00 60,00 37,26 141750,000 22188,53 118571 ,40 1050,07 1,34 6,96 1,42 43,56
7,690 70,00 35.00 65,00 29,80 “a44y0,00 TTU.00 5387%,20 526,80 0, 0u 5,67 0,60 34,00
7.690 70,00 39,00 65,00 51,25 B86300,00 922,02  75346,02 10031,.96 0,68 6,10 1,32 39,45
7.690 70.00 35,00 65,00 33,42 102000,00 @713,70 B65018,91 16267,.39 0,95 6,15 1.53 41,62
/.69v 70,00 35,00 65,00 38,18 141750,00  8766,00 100241,31 32742,69 1,39 6,27 _ 1,89 46,38
8,130 70,00 $5.0v 65,00 26,76 H44v0, 00 0,00 SG4vo,0u  0,0u V.0 4,73 0,00 2b,ub
5,130 70,00 35,00 65,00 51,99 86300,00 7,10 85895,57 397,32 0.37 5.69 0,60 31,29
8.130 70,00 355,00 65,00 34,06 102000,00 71,47 10u4b1,09 1467,44 V.68 6,03 0,96 33,36
8,130 70,00 35,00 65,00 $8,65 141750,00 416,69 135603.85  5731.46 1,33 6,80 1,63 37,93
5,390 70,00 315,00 65,00 e7.iv T s4400,00 T T 482,807 5s5917.20 0 0.0u To.se 8,34 0,00 27,10
8,390 70,00 35,00 65,00 32,37 86300,00  6656,19 79643,81 0,00 1,30 6,10 0,00 32,31
8.390 70,00 35,00 65,00 "34,46 1020u0,00 tu7d88,22 91211,.78 Ootiy 1,54 6,41 0.00 34,46
Bo3590 70.0v 39,0u 65,00 49,07 1417%0,00 22844,44 116849,68 99,80 2,01 7,03 a1 39,07

FE



SECRO K * XL KaXNCH K=XwrR_ ~ cwSel ™ W ULGB WCH w0 VLOY VCH  VKUB UEPTH
. 8 . U L0 65,00 27,48 54400,00 0,00 S44v0,00 0,00 0,00 6,56 0,00 31,48
8.610 80,00 35,00 65,00 32,64 B6300,00  1147,75_ 89152,2% 0,00 0,87 CT.91 0,00 37,04
ob 6 , 0 5.0 65,00 34,69 102000,00 3722,49 98233,57 43,94 1,05 8,35 0,33 39,09
8,610 80,0u 5S5.u0 65,00 59,38 141750,00 _19503,90 1188%9,22  73bb,88 1,98 8,37 1,18 43,78
9,200 80,0u $5,0u 65,0V 2l H0 59.“00 vy 880 0 55519_,_99 O Vv S 4 4 0,00 37,40
200U 80,00 35,0u 65,00 34,24 86300,00 7557,18 78742,82 0,0u V.72 4,80 0,00 42 .84
9,200 80,00 35,0u 65,00 5613“ 102000,00 1‘L'__S.Qéx34~i,....,81“9a1£31_.-.__,_,Qn99.*___._.”@;9“ . 4,92 0.00 44,94
. OU 80,00 35,0v 65,00 40,77 141750,00 36479,.84 105259,78 10,37 1,11 S,08 0,19 49,37
W80 0.00 35,00 65,00 29,647 54400,00 1038,.82 53335,98 25.20 0.94 3,21 0.54  21.26
9,850 80,00 35,00 65,00 59 04 B6300 00 4323 89 80446 34 19¢9 77 11 35 93 26 b4
« U . 0 LUu 6 ,00 37,09 102000,00 6651,22 924¢26,27 29e22,51 1.18 3,63 1.16 28,69
9.850u 80,00 35,0u 65,00 41 40 141750 O0v 15785 82 119000,80 6963,38 1 29 3 99 53 33,00
10,690 80,00 35,00 65,00 30,75 544u0,00 0,00 2¢513,22 31b886,78 0,00 4,41 3,159 22,45
i ob . 0 35,00 65,00 $5,97 86300,00 U,00 331134,07 55165,93 0,0U 4,69 2.53 27,67
10,690 80,0u 55,00 65,00 57,98 102000 ov 0 00 344¢% 20 67574 8 0 4 7 2 4 9 68
« U o ) 6 ,0u 42,22 141750,00 4,68 41989,62 99795,69 0,13 4,91 2.40 33,92
- . .00 5.00 65,00 51,26 544u0,00 0,00 2usv9,20 29540,.74 0,0U 3,99 3,34 29,86
11,050 80,00 35,0v 65,00 36,39  B6300,00 V.L0 _37675,79_  4bbed,2) 0,0u 4,44 2,695 34,99
o . U 5,00 65,00 38,37 102000,00 0,00 42425,08 59574,9¢2 0,00 4,52 2.41 36,97
11,050 80,00 55,00 65,00 42,57 141750 00 U, 00 Se736,26 89013 74 0 ou 4 66 2 28 4 7
11,.%4u 80,00 $5,0v 69,00 31,74 54490,00 47835,03 28093,1¢  21523,84 1,73 4,73 4,74 21,74
. . o U 65,00 36,82 86300.00 9355,50 42377,65 34566,85 2.13 9. 32 3,31 26,82
11,340 80,00 35,00 65,00 38,77 102000,00 11468,90  48357,57 42173,54 2,17 5.53 2,96 28,77
. . . .00 42,89 141750,00 18007,13% 61764,51 61976,3%6 2.13 5,94 2.8¢ 32,89
- . . . . o 1 449 ,00 0,00 4 74,46 25,54 0.00 5.57 0,66 19,861
11,670 70,00 40,00 80,00 37,45 86300,00 316,50 8497¢2,47 261,03 0.76 6,51 1,47 24,65
. . T.00 BO.00 39,31 7102p00,0v 1147,07 100054,71 418,22 1.16 6,93 1.70 26,51
11,670 10,00 40,00 80,00 45,29 1417%0,00 S156,30 135712,34 901,36 1,81 7.81 2,19 30,49
12,480 10,00 40,0v 80,0u 36,21 54400,00 U,00 S4dy0,00 0,0V 0,00 8,87 0,00 18,71
. . . . . T 6,00 6300,00 0,00 0,0V 10,82 0,00 23,32
12,480 76,00 40,00 80,00 42,66 102000,00 0,0V 102000,00 0,00 0,00 11,67 0,00 25,16
- . . 0,00 B0,00 46,41 141750,00 1088,80 140661 ,20 0.00 1,53 13,63 0,00 as,91
. . . LU0 39,61 54400,00° 1,88 54381,.47 16,65 0,64 8,18 0,72 2u,01
12,950 70,00 40,00 80,00 44,64 B6300,00 45,09 Ba40ul,71 2253,2¢ 1.42 9,77 1.3¢2 25,00
. Ll » L] . 1 0 ] U o 10 ] 8 U“. -s 1065 10.21 1.6“ 27.15
12,950 70,00 40,00 80,00 51,25 141750,00 238,17 121714,7% 19797,.07 2,05 10,92 2.33 31,63
15,500 70,00 45,00 80,00 43,05 S4400,00 234,435 51712,99 322,59 1.73 6,29 1.04 22,95
R 0,00 q5,00 80,00 48,2077786300,00 T 9966,50 7 73824 ,42 T2509,08 - Y 6,71 1.6% 28,10
13,500 70,00 45,0u 80,00 50,24 102000,00 14958,48 B82944,.98 4096,54 2.36 6,86 1.7% 30,14
L] . L] . [ ] ° l e l ° [ ] . l cl lo 3 3“.56
. . .00 80,00 45,657 54400,00 539,76 53269,.53 7 590,71 1,97 TS, 10 2.59 25,95
14,010 70,00 45,00 80,00 50,41 B86300,00 1818,16 83427,09 1054,74 2.95 6,70 2,99 3u.71
. . 5,00 80,00 92,32 102000,0u" " 2571,407798127,41 T1301,19 7 3,32 T 7 3,18 32.62
14,010 70,00 45,00 80,00 96,30 1417%0,00 4957 ,1% 134851.96 1960,90 3,59 8,26 3,62 36.60




SECND

KaXal

K*XNCH ™

T KR XNk

CANSEL

14,440
14,440

80,00
B, 0V

45,00
45, 0v

60,00
80,00

14,4340
14,440

a8G,00
80,00

45,00
45,00

Bo,00
80,00

91,85

46 .89

T T 6 T

uCH WROb

Twios T e

VRUB CLEPIH

54400, 00 1431,73%

Sedl16,d5

552,02

Bb300,00  4667,45 B0397 .46 1235,08

93,84 102000,00 6932,.84
58,07 °141750,00

93443,54 163,62
13999,53 1291¢26,38

2714,09

1.11 3,94
1,35 4,91
1.52 5,31

L A.87 6,19 .

1.12 27,99 '
1,46 32,53 .
1.60 34,54 '

1,90 38,77 '
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EWIS RIVER IO

YR FLGOD

UMMARY FPRINTOUT

SECND CHSEL EG HV HL 0LOSS TOPWID  SSTA ENDOT B
UabTu 13,8v 14,25 u,45 0,00 0,00 1672,51 197,69 1902.20
0.670 16,10 16,82 0.72 0,00 0,00 1765,65 180,00 1965,6%
Vo670 17,10 17,94 0.84 0,00 0,00 1794,84_  172,3) 19607.15
0,670 19,10 2v,29 1,19 0,00 0,00 1813.23 156,92 1970,1%
¥ 1.190 14,73 15.38 0,65 1,07 0,06 766,79 1182.59 1949, 38
1,190 17,37 18,45 1,08 1,53 Ua11 83, 46 1156,.27 1959.73
1,190 18,48 19,77 1.29 1,70 0,13 828,659  1135,45 1964,11
1.190 20,79 22,606 1.87 2.17 0,21 9u6, 80 1066,37 1973.17
1.700 15,83 16,32 0,49 0,92 0,02 711,24 125,68 836,91
1.700 18,99 19,82 0,83 1,34 0,053 752,29 110,06 862,35
1,700 20,32 21,31 0,99 1,51 0,05 775,66 . 1u3. 38 879,04
1,700 23,21 24,6¢ 1.42 1,92 0,05 Bu7.,43 100,00 907,45
—T1.730 15,85 16,46 0,61 0,05 0.10 721,89 158,36 860,25 N
1,73V 19,03 2u,0¢ 0,99 0,07 0,13 T89,01 104,00 893,61
1,730 20,37 21.53 1,16 0,08 0,14 190,63 104,00 895,94
1,730 23,26 24,89 1.63 0,10 0,17 798,060 104,00 902,00
1,740 19.9% 16,55 0.61 0,09 0,00 722,217 138,16 860,43
T.700 19.21 20,18 0,97 0,16 0,00 785,78 104,00 893,93
1.740 20,99 21.73 1,13 0,20 0,00 797,24 104,00 902,00
1,740 23,62 25,20 1.58 0,31 0,00 798,00 104,00 902,00
T.750 16,03 16,58 0,55 0,0 0,01 748,20 135,49 883,69
1,750 19,33 20,21 0,89 0,02 0,01 779,48 130,42 909,90v
T.750 eu, 72 = ) 1.04 0.0% 0,01 794,68 128,27 922,96
1,750 23,78 25,24 1,46 0,03 0,01 807,47 1¢8,00 935,47
2.380 17,28 17.87 0.59 1,28 0,01 847,06 1605,20 2490,00
2.380 20,98 21,70 0,71 .47 0,02 2390,34 76,07 2490,00
2.380 22,55 23,31 0,77 1,52 0,03 2401.18 69,81 24%0,00 \
2380 26,04 26,95 0,90 1,65 0,06 2424,y 55.83 2490,00
iy 2. 980 18,60 19,36 0,77 .43 0,05 605,75 145,62 8u2, 00
2.98v 22,23 23,43 1.21 1,59 0,15 646,09 124,41 802,00
2.980 23,72 25,114 T.32 .63 0,20 660,25 113,94 B8u2,00
2,980 27,03 29,01 1,98 1,74 0,32 691,61 90,76 802,00
3.180 18,99 19,94 0.94 0,5¢ 0,05 914,17 238,95 802,00
= 3,180 22,69 2u.2T 1.51 0,68 0.0% 534,76 236,89 802,00
3,180 24,2u 25,99 1.79 0,74 0,11 549,32 236,05 892,00
5.100 27 .93 30,06 3811 0,88 0,17 549,38 234,21 802,00
5,380 19,50 20,54 [.03 0.57 0,05 1009717 40,66 1050738 g
3.380 23,47 24,91 1.44 0,7 0,01 1084,65 30,09  1114,75
3,380 25,170 26,74 1,60 0,74 0,027 1093,46 25,73 1119,19
5.580 28,94 30,94 1,99 0.,8¢ 0,09 110,72 15,79 1126,51
34664 ev.81 2l.vue 0.22 0,41 U,08 16¢3,24 300,00  1923,2¢ ST S =" .
3,660 25,15 25.46 0,31 0,440,101 T T 1640, 61 300,00 1940,61
3.660 26,96 27.3¢ 0.3%9 0.44 no1< 1hu? AL 2an 0o 1Qu7 A&
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. “awa gy Uolt Ib4u .01 300Uy 1940,601
Se0by 2b,Y%0 2/, 8 U,35 V.49 LULIs 1647,85 390,00 1947,.8Y% .
3.660 3110 31,56 0,45 0,467 7T T Oty 166U,00 30u,.0v 1900,00
A
WL Hv e O_CUSS—‘-I—GPWID_- TUsaTA TTTENDST T
R . 6 09y 0,33 0,03 0,073 797,49 1866,95 2670,00
3,700 25,07 25,59 0,48 0,04 0,05 1260,87 1849,42 3110,24
3,700 - 27,41 0,54 0,04 0.6 2067.46 1050,00 5117 .46
3. 700 31,02 31,6% 0,63 0,04 0,05 209u Ou 1050,0v 3140 ou L
5,900 20,93 21,3 0 39 0 21 0 ¢ 591 17 140 69 96 8o
. 00 . 4 2 .84 0,60 0,25 0,04 1941,58 30,39 1971,98
3.900 27,06 27,7v 0,65 0,26 0,05 1960,48 26,69 1967,13
I, 00 1, 31,93 0,70 0,26 0,02 1984,66 18,04 2005,00
4, 0 21, 2 21,77 0,45 0,45 0,02 517,48  1168.03  1705.51
4,290 25,82 26,33 0,51 0 48 0 01 1664 99 48 69 713 68
. e« b 2 . 1 0,55 0,49 0,01 1671,2¢ 45,74 1716,93
4,299 31,82 32,44 0 61 0 49 0 01 1692 84 39 09 1731 93
2,010 22,23 22,54 0,31 0,76 0,01 838,39 80,94 1161,39
5.010 26,72 27.18 0,47 0,85 0,00 1134,75 70,51 1205,26
%.u10 28,55 29,09 0 54 0 88 0 00 4 6 75
T o 9 3,9 0,70 0,93 0,03 1170,76 59,68 1230,44
2 0 2. 22,90 0,54 0,30 0,07 487,67 142,12 629,78
9.270u 26,80 27,69 0,88 0,38 0,13 594,94 54,53 649,51
. . . 1,05 0.40 0,15 605,35 49,75 695,10
_5.270 32,62 34,08 1,47 0,46 0,23 628,81 ‘37,63 668,00
9,359 22,69 23,07 0,37 0,11 0,05 604,36 132,65 736,96
. . . . . . 8 .18 41,22 824,490
5,350 29,19 29,90 0,71 0.15 0,10 783,18 41,22 824,49
[ L] 1 . L ] [ ] b Ol 41022 Bé“'ao
. e 2 o . .00 .00 7 .17 209,83 789,10
9.390 27,35 27.91 0,55 0,00 0,00 718,27 168,35 886,62
. . . . 0,00 0,00 725,91 166,035 891,94
9.390 33,49 34,43 0,95 0,03 6,00 743,76 160,14 903,90
S.420 ee.74 23,1e 0,38 0,06 0,00 Sa4,42 277,05 821,47
. . . . .11 0,00 e, u2 169,77 872,19
S 429 29,28 30,03 0,74 0,12 0,00 709,65 166,29 875,94
. . 34,58 1,03 0,15 0,00 725.94 158,45 864,39
. . . . 6 0,06 0,00 483,74 40,786 524,53
5,480 27.46 28,09 0,64 0,08 0 00 S31 717 33 8y 565 57
. o 4 . 0, 8 0,08 0,01 539,03 30,99 570,02
S.480 33,57 34,72 1,15 0,10 0 03 555,34 24 65 580,03 e
5,950 23.30 23,64 0,34 0,45 0,00 960,25 42,19 1176,92 '
. . . 0,46 0.56 0,02 1531,03 33,97 1964,59
9,950 50,24 30.75 0,5 0 &y 0 03 1569, 44 3 0y 1572 49
. « b N 0,58 0,66 0,06 1615,62 0,00 1678,29
5 e . 24,08 0,33 0,44 0.00 575,00 692,50 1267.50
b.320 8,67 29,18 0,51 0,59 0,01 1299,21 414,55 _ 1713,70
o, . 1,28 0,58 0,51 0,02 1436, 25 282,75 171900
b,520 35.29 35,98 0,69 0.51 0,03 1600.58 150.00 1730_84
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SECND CASEL £6 Ty T HL T 0Luss T ToPwLL 8STA ENDST
6,450 23, 8u 24,32 v,92 0,19 0,06 476,208 518,25 794,51
6450 28,68 29,51 U835 0,85 0,09  620,0y 260,00 9U0,0y
6,450 730,66, 31,64 0,97 0,24 0,12 620,00 260,00 900,00
b,450 35,10 56,43 1,33 0,26 0,19 620,0u 280,00 900,0y
b,49y 23,81 24,4y 0,553 0,0/ 0,01 446,717 329,36 716,14
6,490 28,717 29,62 0,85 0,09 0,02 see.b2 29%,9y 818,52
6,490 50.76// 31,759 1,00 0,1u 0,02 530,29 292,57 8¢2,86
6,490 35,20 $6,57 1,36 0,11 0,02 547,36 265,16 856,00
6,500 23.90 NP 0,92 0,02 0,00 446,86 329,32 776,19
6,500 28,81 , 29,66 0,84 0,04 0,0v 522,82 295,81 818,64
6,500 30,817 31,680 0,99 0,05 0,00 530,49 292,49 822,98
6,500 35,35% 56,648 1,358 0,11 0,00 547,86 284,95 856,00
6,540 23,99 24,49 0,50 0,07 0,00 478,10 317,32 795,42 -
0,340 28,95 29,75 0,80 0,09 0,060 702,00 267,53 969,55
6,540 30,96/  31.9y 0,94 0.1v 0,01 769,64 240,36 1030,00
6.540 35,57 36,80 1,23 0,11 0,01 882,27 147,72 1030,00
T.130 24,99 25,34 0,40 0,88 0,01 498,47 2245,92  2744,39
7.130 30,85 . 30,84 0,62 1,07 0,02 1768,82 84,75  2809,50
T.130 32,377 33,03 0,66 1.10 0,03 2776,01 75,61 2852,23
7,139 37,26 37,90 0,63 1,04 0,06 2809,17 54,59  2863,77

L
7,690 25,80 26,30 0,90 0,89 0,0% 1267,.81 767,11 2560,63
7,690 31.25 31.76 0,51 0,90 0,01 2555,07 106,07 2661,14
7.690 33,427 33,99 0,48 0,65 0,02  2617,23 . 3,27  2680,50
T<690 35.18 38,62 0.45 0,71 0,02 2680,70 19,30 2700,00
8,130 eb, 706 el 10 0,35 0,79 0,01 689,03 b0,80 756,76
8.130 31,99 32,48 0,49 0,73 0,00 1129,45 14,56 1196,03
8,130 34,067 30,61 0,56 0,69 0,02 1191,88 11.48 1203,306
% 8,130 38,63 39,32 0,69 0,62 0,07 1198,15 7,85 1206,00
\\\ 8,59y 2t.10 27,54 0,44 0,41 0,03 12vu3,.84 210,97 1594,21
\Qg.svu 32,37 32,91 0.54 0,41 0,01 1432,85 175,06 1607 .91
«390 34,467 35,03 0,57 0,41 0,01 1499 ,1¢ 115,71 1614,83
B.390 39,07 39.73 0,65 0,41 0,00 1558,14 91,85 165000
B,610 27,48 28,15 0,67 0.54 0,07 457,72 1366,41 1824,13
8,610 32,64 , 33,60 0,96 0,56 0,13 1315,43 185.94 1867.85
8,610 30,697 35,73 1.04 6.56 .14 2151,50 67,78 3800,0u
8,010 39,38 40,30 0,92 0,50 0,08 3760,96 39,04 3800,00
9,200 28,8u 29,07 0.27 0.88 0,04 1136,71 291,98 4372,18
9,200 30,29 34,56 0,33 0,90 0,06  3625,70 228,04 4379,23
9,200 36,347 36,66 0,32 0.86 0,07  3997,82 210,52  43b61,89
9.200 quU, 77 a1, 07 0,30 0.70 0,06 4bub,39 41,17 4649,56
9,850 29,64 29,80 0,16 0,72 0,01 1518,89 1309.06 2938,94
9,850 35,04 $5,2¢ 0,18 0,64 0,01 2199 ,14 198,93 3329,63
9,850 37.09 3727 0.1% 0,60 "7 0,01 2965.14 140,37  3352,66
9,850 41,40 41,6u .20 0.5¢ 0,01 353$3,058 69,50 3402,53
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- S e e ; — - g o - R
N
”‘“““SEENU“““tﬁBEE"**“““EG”‘““""‘hv‘ T HL 7 Tyt s TIUPWID 'sara‘”'“"‘fmusr ) S ST e
10.690 5UTYS‘_“‘?UTVE"““‘Biéc .15 d?UE“‘Tﬁ}?TuE”“‘BTTTTH“"HE877UE“"_‘_‘*‘*"""‘_‘*‘““““““‘“‘"‘“‘"“‘“‘
1u.690 3h,97 Sho16 0,19 V.94 ‘___ozuq“__seeb,qq_m__aul599___3577,09__“_m*_w__u_____“m_~“ S
T, . 38 Te Ty V.89 0.00 " T3282. 66 597,187 4581,5¢ T
10,690 4e2.2¢ 42,4v 0,17 0.79 0,00 4143,20 . 348,60 qbqglgl__n___h_____1________‘___ S
______h________________________________**_h__-ﬁ______,‘ _4143.20 4% R
11.050 31,26 31.46 0,21 0,50 0,00 1299 ,9¢ 217,49 4176,0¢
= 1T.050 36,739 36,59 0,20 0,43 0,00 3574,11 207,21 4187 ,64
11,05¢ 38,37~ 358,56 0,14 0,4v .00 3718,106 €63.24_ _ 4192,7¢ _ RS L
— T1.050 42,57 42,74 0,18 0,34 0,00 3943,08 254,85 4197,93%
11,3390 1.74 35733“‘“‘_‘3.3?‘“‘““‘6?56“““6?63"“7333?éé“_TaEETEE"“’?HEE‘63"*‘_“_‘*“_“““*"“"‘“*—_““‘“__“““_‘“"*"
11,34y 36,82 37,11 0,29 0,49 0,05 262876 805,43 34341y
IT.3%40 3B.TT 39,08 0,29 0,46 0,035  2899,73% 411,7¢ 343,52
11,3540 42,89 43,19 0,30 0,41 0,04 3120,32 321,14 3441 ,46 = SR
t1.67¢ 52,61 33,09 0,48 0,98 0,0% 717,82 3950,50 4668,3% . —
<0 - R — Ve8¢, — et S 3980,50 466 -
. S o 10 0,65 0,88 0,11 1015,32 3479,74 4679,73
11,07y 39,31 40,05 0,73 0,86 0,135 1121,05 3461,35  4684,12
TT.670 13,29 44,79 0,91 0,82 0,18 1e68,22  3421,90 4690,.14

i3} 37,43 1.22 4,11 0,22 388,39 j4up. 33 0

409,93

12,480 40,82 42,64 1,82 4,19 0,35 .93 1427,34
“‘““TETEHU‘““‘HFTEE“‘“‘FFTTT““"‘2?:5""‘ 43T oLan 417,737 142142
te.48y 46,41 49,27 2,86 4,49 0.59 837,08 980,54

l8él;épﬁ____________ﬁ_ﬁ_m_1_ﬂ_n_ﬁ_____—_=_-_-——_ﬂ—~"-'
1839,75

1843, 02

12.95¢ 39,61 40,64 1,04 3,20 0,02 427,26 $4,33 1209,36 -
. 5 5 N [ I ¥ 1079.50 g2 230667 ——m————— i —
12,950 46,74 48,28 1,53 3,44 0,06 1361,22 45,66 2332,54 I E L
12,950 = = = 5 0,13 161040 4¢,23 2400,63
13,500 73,05 43,63 0,58 2.94 0.05 1130,29 891,75 2664481
15,500 48,24 48,8y 0.61 2,63 0,08  1709,44 860,82 4016 2y . -
T 13,500 — 50,24 'SGTEW“““B:EI"' - 2T B— 0,09 1866,05 849,06  4037,09
15,500 54,48 55,04 0,61 2,15 0.10 266,81 400,00 4235, 33 — —
[J ~ 1]
14,010 45,64 46,15 0.50 2,51 0,01 733,85  1017,.4¢ 2622, 32
13,070 50,41 51,00 0,68 2,20 0,02 763,73 10tv.11 2627,75
14,010 22, 32 23,09 0,77 2.2v 0,05 115.;;___lpuz,16__“59@219§_m»_m_______ﬁ____m_w____km__*~__________h__
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APPENDIX B: CORRECTED EFFECTIVE BASE FLOOD
HYDRAULIC MODEL

Model Info — Corrected Effective
Corrected Effective Model.TableE1l
Corrected Effective Model.TableE3
Corrected Effective Model.TableS1
Corrected Effective Model.TableS2
Corrected Effective Model.XSectionDetail
Corrected Effective Model . XSPlot



LEWIS RIVER: Corrected Effective Base Flood Hydraulic Model

Project: Lewis River 7.69 to 8.61
Plan: Lewis River 7.69 to 8.61 GeoRef
Geometry: Lewis River 7.69 to 8.61 — 2018 Lidar 2

Steady Flow: Lewis River 7.13 to 8.61

May 2021

Paul R. Wirfs, P.E.

Ground Topo from Washington FEMA 3DEP 2018 LiDAR

Technical Data Report data set and extracted by Minister & Glaeser Surveying, Inc.

Bathemetry from 1978 HEC-2 Model with Datum conversion.

Boundary conditions from 1978 HEC-2 Model water surface elevations with Datum conversions.

Datum was converted from NGV29 to NAVDS88 by adding 3.439ft factor as mentioned in the FIS.



HEC-RAS Plan: Lewis River CE GR River:

RIVER-1 Reach: Reach-1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
Reach-1 8.61 PF#1 54400.00 -0.96 30.84 31.26 0.000361 5.27 11125.56 791.01 0.23
Reach-1 8.61 PF#2 86300.00 -0.96 36.00 36.57 0.000357 6.22 17872.15 1706.63 0.23
Reach-1 8.61 PF3 102000.00 -0.96 37.99 38.60 0.000349 6.51 22140.17 3125.27 0.23
Reach-1 8.61 PF 4 141750.00 -0.96 42.37 42.91 0.000288 6.61 40769.50 4714.58 0.22
Reach-1 8.50 PF#1 54400.00 1.29 30.64 31.04 0.000339 5.12 11178.75 885.72 0.22
Reach-1 8.50 PF#2 86300.00 1.29 35.82 36.35 0.000327 5.98 18038.69 1731.68 0.22
Reach-1 8.50 PF 3 102000.00 1.29 37.82 38.39 0.000321 6.28 22568.79 2902.05 0.23
Reach-1 8.50 PF 4 141750.00 1.29 42.23 42.74 0.000264 6.37 41539.01 4682.87 0.21
Reach-1 8.39 PF#1 54400.00 3.44 30.56 30.86 0.000216 4.44 13950.31 1073.10 0.18
Reach-1 8.39 PF#2 86300.00 3.44 35.76 36.16 0.000227 5.29 20261.88 2040.97 0.19
Reach-1 8.39 PF3 102000.00 3.44 37.76 38.19 0.000226 5.55 26907.23 3750.61 0.19
Reach-1 8.39 PF 4 141750.00 3.44 42.20 42.58 0.000188 5.62 47711.34 4840.94 0.18
Reach-1 8.21 PF#1 54400.00 3.92 30.21 30.60 0.000357 5.01 10864.51 685.79 0.22
Reach-1 8.21 PF#2 86300.00 3.92 35.44 35.91 0.000318 5.65 20082.19] 3022.48 0.22
Reach-1 8.21 PF3 102000.00 3.92 37.49 37.95 0.000290 5.74 27612.83 4289.57 0.21
Reach-1 8.21 PF 4 141750.00 3.92 42.03 42.38 0.000208 5.49 48654.17 4706.35 0.19
Reach-1 8.13 PF#1 54400.00 4.14 29.99 30.43 0.000396 5.31 10272.22 672.39 0.23
Reach-1 8.13 PF#2 86300.00 4.14 35.24 35.76 0.000361 5.94 19505.20 3145.74 0.23
Reach-1 8.13 PF3 102000.00 4.14 37.32 37.82 0.000325 5.99 27816.32 4618.89 0.22
Reach-1 8.13 PF 4 141750.00 4.14 41.95 42.29 0.000214 5.49 50864.42 5061.38 0.19
Reach-1 7.69 PF#1 54400.00 -4.76 29.33 29.62 0.000295 4.45 14644.70 1925.39 0.20
Reach-1 7.69 PF#2 86300.00 -4.76 34.81 35.07 0.000216 4.43 30281.25 4250.14 0.18
Reach-1 7.69 PF3 102000.00 -4.76 36.97 37.21 0.000187 4.42 40045.10 4865.14 0.17
Reach-1 7.69 PF 4 141750.00 -4.76 41.71 41.90 0.000129 4.19 64184.39] 5189.52 0.15
Reach-1 713 PF#1 54400.00 -2.86 28.43 11.44 28.82 0.000241 5.05 10777.10 498.48 0.19
Reach-1 7.13 PF#2 86300.00 -2.86 33.67 14.93 34.29 0.000296 6.35 15327.91 1770.23 0.22
Reach-1 7.13 PF 3 102000.00 -2.86 35.81 16.31 36.48 0.000298 6.72 20642.35 2776.70 0.22
Reach-1 7.13 PF 4 141750.00 -2.86 40.70 19.40 41.34 0.000260 6.98 34321.95 2809.16 0.21




HEC-RAS Plan: Lewis River CE GR River: RIVER-1 Reach: Reach-1

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C &E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Reach-1 8.61 PF#1 31.26 30.84 0.42 0.21 0.01 1253.82 53146.18 791.01
Reach-1 8.61 PF#2 36.57 36.00 0.57 0.21 0.01 4370.02 81919.45 10.53 1706.63
Reach-1 8.61 PF 3 38.60 37.99 0.61 0.20 0.01 8114.17 93613.73 27210 3125.27
Reach-1 8.61 PF 4 42.91 42.37 0.54 0.16 0.01 17831.73 112423.10 11495.14 4714.58
Reach-1 8.50 PF#1 31.04 30.64 0.40 0.15 0.03 389.54 54010.46 885.72
Reach-1 8.50 PF#2 36.35 35.82 0.53 0.15 0.04 3828.79 82443.63 27.57 1731.68
Reach-1 8.50 PF 3 38.39 37.82 0.57 0.15 0.04 6897.80 94390.47 711.73 2902.05
Reach-1 8.50 PF 4 42.74 42.23 0.51 0.12 0.04 14887.57 113365.80 13496.61 4682.87
Reach-1 8.39 PF#1 30.86 30.56 0.30 0.25 0.01 1801.30 52598.70 1073.10
Reach-1 8.39 PF#2 36.16 35.76 0.40 0.25 0.01 6434.26 79669.73 196.01 2040.97
Reach-1 8.39 PF 3 38.19 37.76 0.43 0.24 0.00 8717.49 90518.30 2764.22 3750.61
Reach-1 8.39 PF 4 42.58 42.20 0.38 0.18 0.01 13771.98 107259.10 20718.88 4840.94
Reach-1 8.21 PF#1 30.60 30.21 0.39 0.16 0.00 54400.00 685.79
Reach-1 8.21 PF#2 35.91 35.44 0.47 0.15 0.00 9.97 81925.41 4364.61 3022.48
Reach-1 8.21 PF 3 37.95 37.49 0.46 0.13 0.00 58.06 91470.23 10471.70 4289.57
Reach-1 8.21 PF 4 42.38 42.03 0.35 0.09 0.00 247.40 104921.50 36581.11 4706.35
Reach-1 8.13 PF#1 30.43 29.99 0.44 0.76 0.04 54384.54 15.46 672.39
Reach-1 8.13 PF#2 35.76 35.24 0.52 0.61 0.08 81338.29 4961.72 3145.74
Reach-1 8.13 PF 3 37.82 37.32 0.49 0.53 0.08 24.84 90342.81 11632.35 4618.89
Reach-1 8.13 PF 4 42.29 41.95 0.34 0.35 0.05 643.22 100054.20 41052.61 5061.38
Reach-1 7.69 PF#1 29.62 29.33 0.29 0.79 0.01 1.65 52036.59 2361.76 1925.39
Reach-1 7.69 PF#2 35.07 34.81 0.26 0.74 0.04 956.04 71873.20 13470.77 4250.14
Reach-1 7.69 PF 3 37.21 36.97 0.24 0.69 0.04 2415.25 79803.56 19781.19 4865.14
Reach-1 7.69 PF 4 41.90 41.71 0.19 0.51 0.05 6261.67 92638.12 42850.21 5189.52
Reach-1 713 PF#1 28.82 28.43 0.40 54400.00 498.48
Reach-1 713 PF#2 34.29 33.67 0.62 976.13 85318.55 5.30 1770.23
Reach-1 713 PF 3 36.48 35.81 0.67 4230.50 97634.21 135.29 2776.70
Reach-1 713 PF 4 41.34 40.70 0.64 21840.51 118890.60 1018.89 2809.16




HEC-RAS Plan: Lewis River CE GR River: RIVER-1 Reach: Reach-1

Reach River Sta Profile W.S. Elev Prof Delta WS E.G. Elev Top Wdth Act Q Left Q Channel Q Right Enc Sta L ChStalL ChStaR Enc StaR
(ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft) (ft) (ft) (ft)
Reach-1 8.61 PF#1 30.84 31.26 791.01 1253.82 53146.18 1350.00 1950.00
Reach-1 8.61 PF#2 36.00 5.16 36.57| 1706.63 4370.02 81919.45 10.53 1350.00 1950.00
Reach-1 8.61 PF3 37.99 7.15 38.60) 3125.27 8114.17 93613.73 272.10 1350.00 1950.00
Reach-1 8.61 PF 4 42.37 11.53 42.91 4714.58 17831.73 112423.10 11495.14 1350.00 1950.00
Reach-1 8.50 PF#1 30.64 31.04 885.72 389.54 54010.46 1025.00 1650.00
Reach-1 8.50 PF#2 35.82 5.18 36.35] 1731.68 3828.79 82443.63 27.57 1025.00 1650.00
Reach-1 8.50 BEiS] 37.82 7.18 38.39 2902.05 6897.80 94390.47 711.73 1025.00 1650.00
Reach-1 8.50 PF 4 42.23 11.59 42.74 4682.87 14887.57 113365.80 13496.61 1025.00 1650.00
Reach-1 8.39 PF#1 30.56 30.86 1073.10 1801.30 52598.70 600.00 1225.00
Reach-1 8.39 PF#2 35.76 5.19 36.16 2040.97 6434.26 79669.73 196.01 600.00 1225.00
Reach-1 8.39 PF3 37.76 7.20 38.19] 3750.61 8717.49 90518.30 2764.22 600.00 1225.00
Reach-1 8.39 PF 4 42.20 11.64 42.58 4840.94 13771.98 107259.10 20718.88 600.00 1225.00
Reach-1 8.21 PF#1 30.21 30.60 685.79 54400.00 150.00 850.00
Reach-1 8.21 PF#2 35.44 5.23 35.91 3022.48 9.97 81925.41 4364.61 150.00 850.00
Reach-1 8.21 BES3] 37.49 7.28 37.95 4289.57 58.06 91470.23 10471.70 150.00 850.00
Reach-1 8.21 PF 4 42.03 11.83 42.38 4706.35 247.40 104921.50 36581.11 150.00 850.00
Reach-1 8.13 PF#1 29.99 30.43] 672.39 54384.54 15.46 500.00 1175.00
Reach-1 8.13 PF#2 35.24 5.25 35.76 3145.74 81338.29 4961.72 500.00 1175.00
Reach-1 8.13 PF3 37.32 7.33 37.82] 4618.89 24.84 90342.81 11632.35 500.00 1175.00
Reach-1 8.13 PF 4 41.95 11.96 42.29 5061.38 643.22 100054.20 41052.61 500.00 1175.00
Reach-1 7.69 PF#1 29.33 29.62 1925.39 1.65 52036.59 2361.76 1100.00 1950.00
Reach-1 7.69 PF#2 34.81 5.49 35.07] 4250.14 956.04 71873.20 13470.77 1100.00 1950.00
Reach-1 7.69 BEiS] 36.97 7.64 37.21 4865.14 2415.25 79803.56 19781.19 1100.00 1950.00
Reach-1 7.69 PF 4 41.71 12.38 41.90 5189.52 6261.67 92638.12 42850.21 1100.00 1950.00
Reach-1 7.13 PF#1 28.43 28.82 498.48 54400.00 2240.00 2752.00
Reach-1 7.13 PF#2 33.67 5.24 34.29 1770.23 976.13 85318.55 5.30 2240.00 2752.00
Reach-1 7.13 PF 3 35.81 7.38 36.48| 2776.70 4230.50 97634.21 135.29 2240.00 2752.00
Reach-1 7.13 PF 4 40.70 12.27 41.34 2809.16 21840.51 118890.60 1018.89 2240.00 2752.00




HEC-RAS Plan: Lewis River CE GR River: RIVER-1

Reach: Reach-1

Reach River Sta Profile Top Wdth Act Area Vel Total W.S. Elev Base WS Prof Delta WS
(ft) (sq ft) (ft/s) (ft) (ft) (ft)

Reach-1 8.61 PF#1 791.01 11125.56 4.89 30.84 30.84

Reach-1 8.61 PF#2 1706.63 17872.15 4.83 36.00 30.84 5.16
Reach-1 8.61 PF 3 3125.27 2214017 4.61 37.99 30.84 7.15
Reach-1 8.61 PF 4 4714.58 40769.50 3.48 42.37 30.84 11.53
Reach-1 8.50 PF#1 885.72 11178.75 4.87 30.64 30.64

Reach-1 8.50 PF#2 1731.68 18038.69 4.78 35.82 30.64 5.18
Reach-1 8.50 PF 3 2902.05 22568.79 4.52 37.82 30.64 7.18
Reach-1 8.50 PF 4 4682.87 41539.01 3.41 42.23 30.64 11.59
Reach-1 8.39 PF#1 1073.10 13950.31 3.90 30.56 30.56

Reach-1 8.39 PF#2 2040.97 20261.88 4.26 35.76 30.56 5.19
Reach-1 8.39 PF 3 3750.61 26907.23 3.79 37.76 30.56 7.20
Reach-1 8.39 PF 4 4840.94 47711.34 2.97 42.20 30.56 11.64
Reach-1 8.21 PF#1 685.79 10864.51 5.01 30.21 30.21

Reach-1 8.21 PF#2 3022.48 20082.19 4.30 35.44 30.21 5.23
Reach-1 8.21 PF 3 4289.57 27612.83 3.69 37.49 30.21 7.28
Reach-1 8.21 PF 4 4706.35 48654.17 2.91 42.03 30.21 11.83
Reach-1 8.13 PF#1 672.39 10272.22 5.30 29.99 29.99

Reach-1 8.13 PF#2 3145.74 19505.20 4.42 35.24 29.99 5.25
Reach-1 8.13 PF 3 4618.89 27816.32 3.67 37.32 29.99 7.33
Reach-1 8.13 PF 4 5061.38 50864.42 2.79 41.95 29.99 11.96
Reach-1 7.69 PF#1 1925.39 14644.70 3.71 29.33 29.33

Reach-1 7.69 PF#2 4250.14 30281.25 2.85 34.81 29.33 5.49
Reach-1 7.69 PF 3 4865.14 40045.10 2.55 36.97 29.33 7.64
Reach-1 7.69 PF 4 5189.52 64184.39 2.21 41.71 29.33 12.38
Reach-1 7.13 PF#1 498.48 10777.10 5.05 28.43 28.43

Reach-1 713 PF#2 1770.23 15327.91 5.63 33.67 28.43 5.24
Reach-1 7.13 PF 3 2776.70 20642.35 4.94 35.81 28.43 7.38
Reach-1 713 PF 4 2809.16 34321.95 413 40.70 28.43 12.27




Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.61 Profile: PF#1
E.G. Elev (ft) 31.26 | Element Left OB Channel Right OB
Vel Head (ft) 0.42 | Wt. n-Val. 0.080 0.035
W.S. Elev (ft) 30.84 | Reach Len. (ft) 629.00 602.00 499.00
Crit W.S. (ft) Flow Area (sq ft) 1040.89 10084.67
E.G. Slope (ft/ft) 0.000361 | Area (sq ft) 1040.89 10084.67
Q Total (cfs) 54400.00 | Flow (cfs) 1253.82 53146.18
Top Width (ft) 791.01 | Top Width (ft) 197.23 593.78
Vel Total (ft/s) 4.89 | Avg. Vel. (ft/s) 1.20 5.27
Max Chl Dpth (ft) 31.80 | Hydr. Depth (ft) 5.28 16.98
Conv. Total (cfs) 2863919.0 | Conv. (cfs) 66007.9 2797911.0
Length Wtd. (ft) 602.41 | Wetted Per. (ft) 199.29 603.66
Min Ch ElI (ft) -0.96 | Shear (Ib/sq ft) 0.12 0.38
Alpha 1.14 | Stream Power (Ib/ft s) 0.14 1.98
Frctn Loss (ft) 0.21 | Cum Volume (acre-ft) 52.11 1964.84 172.97
C & E Loss (ft) 0.01 | Cum SA (acres) 14.90 116.08 66.31
Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.61 Profile: PF#2
E.G. Elev (ft) 36.57 | Element Left OB Channel Right OB
Vel Head (ft) 0.57 | Wt. n-Val. 0.080 0.035 0.065
W.S. Elev (ft) 36.00 | Reach Len. (ft) 629.00 602.00 499.00
Crit W.S. (ft) Flow Area (sq ft) 4676.54 13174.17 21.44
E.G. Slope (ft/ft) 0.000357 | Area (sq ft) 4676.54 13174.17 21.44
Q Total (cfs) 86300.00 | Flow (cfs) 4370.02 81919.45 10.53
Top Width (ft) 1706.63 | Top Width (ft) 1089.13 600.00 17.50
Vel Total (ft/s) 4.83 | Avg. Vel. (ft/s) 0.93 6.22 0.49
Max Chl Dpth (ft) 36.96 | Hydr. Depth (ft) 4.29 21.96 1.23
Conv. Total (cfs) 4567292.0 | Conv. (cfs) 231276.3 4335458.0 557.5
Length Wtd. (ft) 603.26 | Wetted Per. (ft) 1092.63 610.45 17.67
Min Ch EI (ft) -0.96 | Shear (Ib/sq ft) 0.10 0.48 0.03
Alpha 1.58 | Stream Power (Ib/ft s) 0.09 2.99 0.01
Frctn Loss (ft) 0.21 | Cum Volume (acre-ft) 286.88 2608.68 978.81
C & E Loss (ft) 0.01 | Cum SA (acres) 85.92 122.95 281.34
Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.61 Profile: PF 3
E.G. Elev (ft) 38.60 | Element Left OB Channel Right OB
Vel Head (ft) 0.61 | Wt. n-Val. 0.080 0.035 0.065
W.S. Elev (ft) 37.99 | Reach Len. (ft) 629.00 602.00 499.00
Crit W.S. (ft) Flow Area (sq ft) 6919.88 14369.07 851.22
E.G. Slope (ft/ft) 0.000349 | Area (sq ft) 6919.88 14369.07 851.22
Q Total (cfs) 102000.00 | Flow (cfs) 8114.17 93613.73 272.10
Top Width (ft) 3125.27 | Top Width (ft) 1152.41 600.00 1372.86
Vel Total (ft/s) 4.61 | Avg. Vel. (ft/s) 1.17 6.51 0.32
Max Chl Dpth (ft) 38.95 | Hydr. Depth (ft) 6.00 23.95 0.62
Conv. Total (cfs) 5459311.0 | Conv. (cfs) 4342921 5010456.0 14563.5
Length Wtd. (ft) 603.49 | Wetted Per. (ft) 1156.56 610.45 1373.21
Min Ch ElI (ft) -0.96 | Shear (Ib/sq ft) 0.13 0.51 0.01
Alpha 1.84 | Stream Power (Ib/ft s) 0.15 3.34 0.00
Frctn Loss (ft) 0.20 | Cum Volume (acre-ft) 501.54 2867.36 1736.26
C & E Loss (ft) 0.01 | Cum SA (acres) 109.94 123.11 424.34




Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.61 Profile: PF 4

E.G. Elev (ft) 42.91 | Element Left OB Channel Right OB
Vel Head (ft) 0.54 | Wt. n-Val. 0.080 0.035 0.065
W.S. Elev (ft) 42.37 | Reach Len. (ft) 629.00 602.00 499.00
Crit W.S. (ft) Flow Area (sq ft) 11993.63 16996.13 11779.74
E.G. Slope (ft/ft) 0.000288 | Area (sq ft) 11993.63 16996.13 11779.74
Q Total (cfs) 141750.00 | Flow (cfs) 17831.73 112423.10 11495.14
Top Width (ft) 4714.58 | Top Width (ft) 1164.87 600.00 2949.71
Vel Total (ft/s) 3.48 | Avg. Vel. (ft/s) 1.49 6.61 0.98
Max Chl Dpth (ft) 43.33 | Hydr. Depth (ft) 10.30 28.33 3.99
Conv. Total (cfs) 8357574.0 | Conv. (cfs) 1051358.0 6628463.0 677753.0
Length Wtd. (ft) 596.04 | Wetted Per. (ft) 1169.79 610.45 2950.23
Min Ch ElI (ft) -0.96 | Shear (Ib/sq ft) 0.18 0.50 0.07
Alpha 2.90 | Stream Power (Ib/ft s) 0.27 3.31 0.07
Frctn Loss (ft) 0.16 | Cum Volume (acre-ft) 1039.41 3441.97 3987.83
C & E Loss (ft) 0.01 | Cum SA (acres) 116.81 123.18 502.96
Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.50 Profile: PF#1

E.G. Elev (ft) 31.04 | Element Left OB Channel Right OB
Vel Head (ft) 0.40 | Wt. n-Val. 0.080 0.035

W.S. Elev (ft) 30.64 | Reach Len. (ft) 570.00 566.00 502.00
Crit W.S. (ft) Flow Area (sq ft) 628.85 10549.90

E.G. Slope (ft/ft) 0.000339 | Area (sq ft) 628.85 10549.90

Q Total (cfs) 54400.00 | Flow (cfs) 389.54 54010.46

Top Width (ft) 885.72 | Top Width (ft) 265.21 620.51

Vel Total (ft/s) 4.87 | Avg. Vel. (ft/s) 0.62 5.12

Max Chl Dpth (ft) 29.35 | Hydr. Depth (ft) 2.37 17.00

Conv. Total (cfs) 2956483.0 | Conv. (cfs) 21170.4 2935312.0

Length Wtd. (ft) 566.08 | Wetted Per. (ft) 267.43 628.83

Min Ch EI (ft) 1.29 | Shear (Ib/sq ft) 0.05 0.35

Alpha 1.10 | Stream Power (Ib/ft s) 0.03 1.82

Frctn Loss (ft) 0.15 | Cum Volume (acre-ft) 40.05 1822.25 172.97
C & E Loss (ft) 0.03 | Cum SA (acres) 11.56 107.69 66.31
Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.50 Profile: PF#2

E.G. Elev (ft) 36.35 | Element Left OB Channel Right OB
Vel Head (ft) 0.53 | Wt. n-Val. 0.080 0.035 0.065
W.S. Elev (ft) 35.82 | Reach Len. (ft) 570.00 566.00 502.00
Crit W.S. (ft) Flow Area (sq ft) 4157.53 13783.29 97.87
E.G. Slope (ft/ft) 0.000327 | Area (sq ft) 4157.53 13783.29 97.87
Q Total (cfs) 86300.00 | Flow (cfs) 3828.79 82443.63 27.57
Top Width (ft) 1731.68 | Top Width (ft) 916.38 625.00 190.31
Vel Total (ft/s) 4.78 | Avg. Vel. (ft/s) 0.92 5.98 0.28
Max Chl Dpth (ft) 34.53 | Hydr. Depth (ft) 4.54 22.05 0.51
Conv. Total (cfs) 4771173.0 | Conv. (cfs) 211678.0 4557971.0 1524.3
Length Wtd. (ft) 566.15 | Wetted Per. (ft) 921.15 634.04 190.64
Min Ch ElI (ft) 1.29 | Shear (Ib/sq ft) 0.09 0.44 0.01
Alpha 1.49 | Stream Power (Ib/ft s) 0.08 2.66 0.00
Frctn Loss (ft) 0.15 | Cum Volume (acre-ft) 223.10 2422.40 978.13
C & E Loss (ft) 0.04 | Cum SA (acres) 71.44 114.48 280.15




Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.50 Profile: PF 3
E.G. Elev (ft) 38.39 | Element Left OB Channel Right OB
Vel Head (ft) 0.57 | Wt. n-Val. 0.080 0.035 0.065
W.S. Elev (ft) 37.82 | Reach Len. (ft) 570.00 566.00 502.00
Crit W.S. (ft) Flow Area (sq ft) 6010.51 15030.16 1528.11
E.G. Slope (ft/ft) 0.000321 | Area (sq ft) 6010.51 15030.16 1528.11
Q Total (cfs) 102000.00 | Flow (cfs) 6897.80 94390.47 711.73
Top Width (ft) 2902.05 | Top Width (ft) 933.75 625.00 1343.30
Vel Total (ft/s) 4.52 | Avg. Vel. (ft/s) 1.15 6.28 0.47
Max Chl Dpth (ft) 36.53 | Hydr. Depth (ft) 6.44 24.05 1.14
Conv. Total (cfs) 5690208.0 | Conv. (cfs) 384802.8 5265700.0 39704.8
Length Wtd. (ft) 565.22 | Wetted Per. (ft) 939.25 634.04 1344.02
Min Ch ElI (ft) 1.29 | Shear (Ib/sq ft) 0.13 0.48 0.02
Alpha 1.79 | Stream Power (Ib/ft s) 0.15 2.99 0.01
Frctn Loss (ft) 0.15 | Cum Volume (acre-ft) 408.18 2664.22 1722.63
C & E Loss (ft) 0.04 | Cum SA (acres) 94.88 114.64 408.78
Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.50 Profile: PF 4
E.G. Elev (ft) 42.74 | Element Left OB Channel Right OB
Vel Head (ft) 0.51 | Wt. n-Val. 0.080 0.035 0.065
W.S. Elev (ft) 42.23 | Reach Len. (ft) 570.00 566.00 502.00
Crit W.S. (ft) Flow Area (sq ft) 10147.57 17788.86 13602.58
E.G. Slope (ft/ft) 0.000264 | Area (sq ft) 10147.57 17788.86 13602.58
Q Total (cfs) 141750.00 | Flow (cfs) 14887.57 113365.80 13496.61
Top Width (ft) 4682.87 | Top Width (ft) 940.80 625.00 3117.07
Vel Total (ft/s) 3.41 | Avg. Vel. (ft/s) 1.47 6.37 0.99
Max Chl Dpth (ft) 40.94 | Hydr. Depth (ft) 10.79 28.46 4.36
Conv. Total (cfs) 8719087.0 | Conv. (cfs) 915738.9 6973167.0 830180.6
Length Wtd. (ft) 558.68 | Wetted Per. (ft) 947.56 634.04 3118.30
Min Ch EI (ft) 1.29 | Shear (Ib/sq ft) 0.18 0.46 0.07
Alpha 2.82 | Stream Power (Ib/ft s) 0.26 2.95 0.07
Frctn Loss (ft) 0.12 | Cum Volume (acre-ft) 879.55 3201.61 3842.45
C & E Loss (ft) 0.04 | Cum SA (acres) 101.61 114.72 468.21
Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.39 Profile: PF#1
E.G. Elev (ft) 30.86 | Element Left OB Channel Right OB
Vel Head (ft) 0.30 | Wt. n-Val. 0.070 0.035
W.S. Elev (ft) 30.56 | Reach Len. (ft) 895.00 932.00 940.00
Crit W.S. (ft) Flow Area (sq ft) 2104.79 11845.52
E.G. Slope (ft/ft) 0.000216 | Area (sq ft) 2104.79 11845.52
Q Total (cfs) 54400.00 | Flow (cfs) 1801.30 52598.70
Top Width (ft) 1073.10 | Top Width (ft) 459.36 613.73
Vel Total (ft/s) 3.90 | Avg. Vel. (ft/s) 0.86 4.44
Max Chl Dpth (ft) 27.12 | Hydr. Depth (ft) 4.58 19.30
Conv. Total (cfs) 3705189.0 | Conv. (cfs) 122686.7 3582502.0
Length Wtd. (ft) 931.39 | Wetted Per. (ft) 462.57 623.01
Min Ch ElI (ft) 3.44 | Shear (Ib/sq ft) 0.06 0.26
Alpha 1.26 | Stream Power (Ib/ft s) 0.05 1.14
Frctn Loss (ft) 0.25 | Cum Volume (acre-ft) 22.16 1676.76 172.97
C & E Loss (ft) 0.01 | Cum SA (acres) 6.82 99.67 66.31




Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.39 Profile: PF#2
E.G. Elev (ft) 36.16 | Element Left OB Channel Right OB
Vel Head (ft) 0.40 | Wt. n-Val. 0.070 0.035 0.065
W.S. Elev (ft) 35.76 | Reach Len. (ft) 895.00 932.00 940.00
Crit W.S. (ft) Flow Area (sq ft) 4543.91 15053.94 664.04
E.G. Slope (ft/ft) 0.000227 | Area (sq ft) 4543.91 15053.94 664.04
Q Total (cfs) 86300.00 | Flow (cfs) 6434.26 79669.73 196.01
Top Width (ft) 2040.97 | Top Width (ft) 483.79 621.51 935.68
Vel Total (ft/s) 4.26 | Avg. Vel. (ft/s) 1.42 5.29 0.30
Max Chl Dpth (ft) 32.32 | Hydr. Depth (ft) 9.39 24.22 0.71
Conv. Total (cfs) 5729064.0 | Conv. (cfs) 4271413 5288911.0 13012.0
Length Wtd. (ft) 930.83 | Wetted Per. (ft) 487.60 632.36 935.87
Min Ch ElI (ft) 3.44 | Shear (Ib/sq ft) 0.13 0.34 0.01
Alpha 1.43 | Stream Power (Ib/ft s) 0.19 1.78 0.00
Frctn Loss (ft) 0.25 | Cum Volume (acre-ft) 166.16 2235.05 973.74
C & E Loss (ft) 0.01 | Cum SA (acres) 62.28 106.38 273.66
Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.39 Profile: PF 3
E.G. Elev (ft) 38.19 | Element Left OB Channel Right OB
Vel Head (ft) 0.43 | Wt. n-Val. 0.070 0.035 0.065
W.S. Elev (ft) 37.76 | Reach Len. (ft) 895.00 932.00 940.00
Crit W.S. (ft) Flow Area (sq ft) 5531.74 16303.34 5072.16
E.G. Slope (ft/ft) 0.000226 | Area (sq ft) 5531.74 16303.34 5072.16
Q Total (cfs) 102000.00 | Flow (cfs) 8717.49 90518.30 2764.22
Top Width (ft) 3750.61 | Top Width (ft) 500.58 624.51 2625.52
Vel Total (ft/s) 3.79 | Avg. Vel. (ft/s) 1.58 5.55 0.54
Max Chl Dpth (ft) 34.32 | Hydr. Depth (ft) 11.05 26.11 1.93
Conv. Total (cfs) 6780982.0 | Conv. (cfs) 579540.3 6017676.0 183765.6
Length Wtd. (ft) 930.93 | Wetted Per. (ft) 504.52 635.97 2626.04
Min Ch EI (ft) 3.44 | Shear (Ib/sq ft) 0.15 0.36 0.03
Alpha 1.92 | Stream Power (Ib/ft s) 0.24 2.01 0.01
Frctn Loss (ft) 0.24 | Cum Volume (acre-ft) 332.67 2460.65 1684.60
C & E Loss (ft) 0.00 | Cum SA (acres) 85.50 106.53 385.91
Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.39 Profile: PF 4
E.G. Elev (ft) 42.58 | Element Left OB Channel Right OB
Vel Head (ft) 0.38 | Wt. n-Val. 0.070 0.035 0.065
W.S. Elev (ft) 42.20 | Reach Len. (ft) 895.00 932.00 940.00
Crit W.S. (ft) Flow Area (sq ft) 7786.42 19075.14 20849.78
E.G. Slope (ft/ft) 0.000188 | Area (sq ft) 7786.42 19075.14 20849.78
Q Total (cfs) 141750.00 | Flow (cfs) 13771.98 107259.10 20718.88
Top Width (ft) 4840.94 | Top Width (ft) 516.19 625.00 3699.74
Vel Total (ft/s) 2.97 | Avg. Vel. (ft/s) 1.77 5.62 0.99
Max Chl Dpth (ft) 38.76 | Hydr. Depth (ft) 15.08 30.52 5.64
Conv. Total (cfs) 10325280.0 | Conv. (cfs) 1003172.0 7812917.0 1509195.0
Length Wtd. (ft) 931.79 | Wetted Per. (ft) 520.75 636.56 3700.49
Min Ch ElI (ft) 3.44 | Shear (Ib/sq ft) 0.18 0.35 0.07
Alpha 2.76 | Stream Power (Ib/ft s) 0.31 1.98 0.07
Frctn Loss (ft) 0.18 | Cum Volume (acre-ft) 762.22 2962.11 3643.93
C & E Loss (ft) 0.01 | Cum SA (acres) 92.07 106.60 428.93




Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.21 Profile: PF#1
E.G. Elev (ft) 30.60 | Element Left OB Channel Right OB
Vel Head (ft) 0.39 | Wt. n-Val. 0.035
W.S. Elev (ft) 30.21 | Reach Len. (ft) 438.00 436.00 400.00
Crit W.S. (ft) Flow Area (sq ft) 10864.51
E.G. Slope (ft/ft) 0.000357 | Area (sq ft) 10864.51
Q Total (cfs) 54400.00 | Flow (cfs) 54400.00
Top Width (ft) 685.79 | Top Width (ft) 685.79
Vel Total (ft/s) 5.01 | Avg. Vel. (ft/s) 5.01
Max Chl Dpth (ft) 26.29 | Hydr. Depth (ft) 15.84
Conv. Total (cfs) 2878998.0 | Conv. (cfs) 2878998.0
Length Wtd. (ft) 435.99 | Wetted Per. (ft) 696.71
Min Ch ElI (ft) 3.92 | Shear (Ib/sq ft) 0.35
Alpha 1.00 | Stream Power (Ib/ft s) 1.74
Frctn Loss (ft) 0.16 | Cum Volume (acre-ft) 0.54 1433.81 172.97
C & E Loss (ft) 0.00 | Cum SA (acres) 2.10 85.77 66.31
Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.21 Profile: PF#2
E.G. Elev (ft) 35.91 | Element Left OB Channel Right OB
Vel Head (ft) 0.47 | Wt. n-Val. 0.070 0.035 0.065
W.S. Elev (ft) 35.44 | Reach Len. (ft) 438.00 436.00 400.00
Crit W.S. (ft) Flow Area (sq ft) 25.91 14504.27 5552.00
E.G. Slope (ft/ft) 0.000318 | Area (sq ft) 25.91 14504.27 5552.00
Q Total (cfs) 86300.00 | Flow (cfs) 9.97 81925.41 4364.61
Top Width (ft) 3022.48 | Top Width (ft) 25.23 700.00 2297.26
Vel Total (ft/s) 4.30 | Avg. Vel. (ft/s) 0.38 5.65 0.79
Max Chl Dpth (ft) 31.52 | Hydr. Depth (ft) 1.03 20.72 242
Conv. Total (cfs) 4837026.0 | Conv. (cfs) 558.8 4591835.0 244632.1
Length Wtd. (ft) 434.05 | Wetted Per. (ft) 25.31 712.28 2298.43
Min Ch EI (ft) 3.92 | Shear (Ib/sq ft) 0.02 0.40 0.05
Alpha 1.64 | Stream Power (Ib/ft s) 0.01 2.29 0.04
Frctn Loss (ft) 0.15 | Cum Volume (acre-ft) 119.22 1918.84 906.67
C & E Loss (ft) 0.00 | Cum SA (acres) 57.05 92.25 238.78
Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.21 Profile: PF 3
E.G. Elev (ft) 37.95 | Element Left OB Channel Right OB
Vel Head (ft) 0.46 | Wt. n-Val. 0.070 0.035 0.065
W.S. Elev (ft) 37.49 | Reach Len. (ft) 438.00 436.00 400.00
Crit W.S. (ft) Flow Area (sq ft) 84.00 15942.84 11585.99
E.G. Slope (ft/ft) 0.000290 | Area (sq ft) 84.00 15942.84 11585.99
Q Total (cfs) 102000.00 | Flow (cfs) 58.06 91470.23 10471.70
Top Width (ft) 4289.57 | Top Width (ft) 31.31 700.00 3558.26
Vel Total (ft/s) 3.69 | Avg. Vel. (ft/s) 0.69 5.74 0.90
Max Chl Dpth (ft) 33.57 | Hydr. Depth (ft) 2.68 22.78 3.26
Conv. Total (cfs) 5994540.0 | Conv. (cfs) 34125 5375706.0 615421.6
Length Wtd. (ft) 432.10 | Wetted Per. (ft) 31.73 712.28 3560.53
Min Ch ElI (ft) 3.92 | Shear (Ib/sq ft) 0.05 0.40 0.06
Alpha 2.17 | Stream Power (Ib/ft s) 0.03 2.32 0.05
Frctn Loss (ft) 0.13 | Cum Volume (acre-ft) 274.97 2115.68 1504.86
C & E Loss (ft) 0.00 | Cum SA (acres) 80.03 92.36 319.19




Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.21 Profile: PF 4
E.G. Elev (ft) 42.38 | Element Left OB Channel Right OB
Vel Head (ft) 0.35 | Wt. n-Val. 0.070 0.035 0.065
W.S. Elev (ft) 42.03 | Reach Len. (ft) 438.00 436.00 400.00
Crit W.S. (ft) Flow Area (sq ft) 256.66 19121.52 29275.99
E.G. Slope (ft/ft) 0.000208 | Area (sq ft) 256.66 19121.52 29275.99
Q Total (cfs) 141750.00 | Flow (cfs) 247.40 104921.50 36581.11
Top Width (ft) 4706.35 | Top Width (ft) 44.74 700.00 3961.60
Vel Total (ft/s) 2.91 | Avg. Vel. (ft/s) 0.96 5.49 1.25
Max Chl Dpth (ft) 38.11 | Hydr. Depth (ft) 5.74 27.32 7.39
Conv. Total (cfs) 9833063.0 | Conv. (cfs) 17161.7 7278305.0 2537597.0
Length Wtd. (ft) 426.15 | Wetted Per. (ft) 45.91 712.28 3965.23
Min Ch ElI (ft) 3.92 | Shear (Ib/sq ft) 0.07 0.35 0.10
Alpha 2.67 | Stream Power (Ib/ft s) 0.07 1.91 0.12
Frctn Loss (ft) 0.09 | Cum Volume (acre-ft) 679.59 2553.49 3103.08
C & E Loss (ft) 0.00 | Cum SA (acres) 86.31 92.42 346.27
Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.13 Profile: PF#1
E.G. Elev (ft) 30.43 | Element Left OB Channel Right OB
Vel Head (ft) 0.44 | Wt. n-Val. 0.035 0.065
W.S. Elev (ft) 29.99 | Reach Len. (ft) 2310.00 2252.00 1861.00
Crit W.S. (ft) Flow Area (sq ft) 10236.68 35.55
E.G. Slope (ft/ft) 0.000396 | Area (sq ft) 10236.68 35.55
Q Total (cfs) 54400.00 | Flow (cfs) 54384.54 15.46
Top Width (ft) 672.39 | Top Width (ft) 634.56 37.83
Vel Total (ft/s) 5.30 | Avg. Vel. (ft/s) 5.31 0.44
Max Chl Dpth (ft) 25.85 | Hydr. Depth (ft) 16.13 0.94
Conv. Total (cfs) 2732490.0 | Conv. (cfs) 2731713.0 776.7
Length Wtd. (ft) 2243.46 | Wetted Per. (ft) 649.59 38.04
Min Ch EI (ft) 4.14 | Shear (Ib/sq ft) 0.39 0.02
Alpha 1.01 | Stream Power (Ib/ft s) 2.07 0.01
Frctn Loss (ft) 0.76 | Cum Volume (acre-ft) 0.54 1328.20 172.81
C & E Loss (ft) 0.04 | Cum SA (acres) 2.10 79.16 66.13
Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.13 Profile: PF#2
E.G. Elev (ft) 35.76 | Element Left OB Channel Right OB
Vel Head (ft) 0.52 | Wt. n-Val. 0.035 0.065
W.S. Elev (ft) 35.24 | Reach Len. (ft) 2310.00 2252.00 1861.00
Crit W.S. (ft) Flow Area (sq ft) 13693.77 5811.43
E.G. Slope (ft/ft) 0.000361 | Area (sq ft) 13693.77 5811.43
Q Total (cfs) 86300.00 | Flow (cfs) 81338.29 4961.72
Top Width (ft) 3145.74 | Top Width (ft) 669.39 2476.36
Vel Total (ft/s) 4.42 | Avg. Vel. (ft/s) 5.94 0.85
Max Chl Dpth (ft) 31.10 | Hydr. Depth (ft) 20.46 2.35
Conv. Total (cfs) 4539124.0 | Conwv. (cfs) 4278152.0 260971.7
Length Wtd. (ft) 2210.57 | Wetted Per. (ft) 685.98 2478.80
Min Ch ElI (ft) 4.14 | Shear (Ib/sq ft) 0.45 0.05
Alpha 1.70 | Stream Power (Ib/ft s) 2.68 0.05
Frctn Loss (ft) 0.61 | Cum Volume (acre-ft) 119.09 1777.72 854.50
C & E Loss (ft) 0.08 | Cum SA (acres) 56.92 85.39 216.86




Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.13 Profile: PF 3
E.G. Elev (ft) 37.82 | Element Left OB Channel Right OB
Vel Head (ft) 0.49 | Wt. n-Val. 0.070 0.035 0.065
W.S. Elev (ft) 37.32 | Reach Len. (ft) 2310.00 2252.00 1861.00
Crit W.S. (ft) Flow Area (sq ft) 65.35 15091.38 12659.59
E.G. Slope (ft/ft) 0.000325 | Area (sq ft) 65.35 15091.38 12659.59
Q Total (cfs) 102000.00 | Flow (cfs) 24.84 90342.81 11632.35
Top Width (ft) 4618.89 | Top Width (ft) 65.93 672.91 3880.06
Vel Total (ft/s) 3.67 | Avg. Vel. (ft/s) 0.38 5.99 0.92
Max Chl Dpth (ft) 33.18 | Hydr. Depth (ft) 0.99 22.43 3.26
Conv. Total (cfs) 5656982.0 | Conv. (cfs) 1377.4 5010467.0 645136.9
Length Wtd. (ft) 2192.48 | Wetted Per. (ft) 66.05 690.07 3883.54
Min Ch ElI (ft) 4.14 | Shear (Ib/sq ft) 0.02 0.44 0.07
Alpha 2.37 | Stream Power (Ib/ft s) 0.01 2.66 0.06
Frctn Loss (ft) 0.53 | Cum Volume (acre-ft) 274.22 1960.37 1393.54
C & E Loss (ft) 0.08 | Cum SA (acres) 79.54 85.49 285.04
Plan: Lewis River CE GR RIVER-1 Reach-1 RS: 8.13 Profile: PF 4
E.G. Elev (ft) 42.29 | Element Left OB Channel Right OB
Vel Head (ft) 0.34 | Wt. n-Val. 0.070 0.035 0.065
W.S. Elev (ft) 41.95 | Reach Len. (ft) 2310.00 2252.00 1861.00
Crit W.S. (ft) Flow Area (sq ft) 768.09 18216.70 31879.63
E.G. Slope (ft/ft) 0.000214 | Area (sq ft) 768.09 18216.70 31879.63
Q Total (cfs) 141750.00 | Flow (cfs) 643.22 100054.20 41052.61
Top Width (ft) 5061.38 | Top Width (ft) 172.90 675.00 4213.48
Vel Total (ft/s) 2.79 | Avg. Vel. (ft/s) 0.84 5.49 1.29
Max Chl Dpth (ft) 37.81 | Hydr. Depth (ft) 4.44 26.99 7.57
Conv. Total (cfs) 9691289.0 | Conv. (cfs) 43976.1 6840592.0 2806721.0
Length Wtd. (ft) 2137.70 | Wetted Per. (ft) 173.40 692.51 4218.01
Min Ch EI (ft) 4.14 | Shear (Ib/sq ft) 0.06 0.35 0.10
Alpha 2.80 | Stream Power (Ib/ft s) 0.05 1.93 0.13
Frctn Loss (ft) 0.35 | Cum Volume (acre-ft) 674.44 2366.62 2822.29
C & E Loss (ft) 0.05 | Cum SA (acres) 85.22 85.54 308.73
Plan: Lewis River CE GR RIVER-1 Reach-1 RS:7.69 Profile: PF#1
E.G. Elev (ft) 29.62 | Element Left OB Channel Right OB
Vel Head (ft) 0.29 | Wt. n-Val. 0.070 0.035 0.065
W.S. Elev (ft) 29.33 | Reach Len. (ft) 1900.00 2950.00 3250.00
Crit W.S. (ft) Flow Area (sq ft) 11.21 11700.82 2932.67
E.G. Slope (ft/ft) 0.000295 | Area (sq ft) 11.21 11700.82 2932.67
Q Total (cfs) 54400.00 | Flow (cfs) 1.65 52036.59 2361.76
Top Width (ft) 1925.39 | Top Width (ft) 43.49 768.39 1113.50
Vel Total (ft/s) 3.71 | Avg. Vel. (ft/s) 0.15 4.45 0.81
Max Chl Dpth (ft) 34.09 | Hydr. Depth (ft) 0.26 15.23 2.63
Conv. Total (cfs) 3168423.0 | Conv. (cfs) 96.3 3030770.0 137556.0
Length Wtd. (ft) 2956.50 | Wetted Per. (ft) 43.51 776.43 1115.82
Min Ch ElI (ft) -4.76 | Shear (Ib/sq ft) 0.00 0.28 0.05
Alpha 1.37 | Stream Power (Ib/ft s) 0.00 1.23 0.04
Frctn Loss (ft) 0.79 | Cum Volume (acre-ft) 0.24 761.13 109.40
C & E Loss (ft) 0.01 | Cum SA (acres) 0.95 42.90 41.54




Plan: Lewis River CE GR RIVER-1 Reach-1 RS:7.69 Profile: PF#2
E.G. Elev (ft) 35.07 | Element Left OB Channel Right OB
Vel Head (ft) 0.26 | Wt. n-Val. 0.070 0.035 0.065
W.S. Elev (ft) 34.81 | Reach Len. (ft) 1900.00 2950.00 3250.00
Crit W.S. (ft) Flow Area (sq ft) 1618.67 16223.70 12438.87
E.G. Slope (ft/ft) 0.000216 | Area (sq ft) 1618.67 16223.70 12438.87
Q Total (cfs) 86300.00 | Flow (cfs) 956.04 71873.20 13470.77
Top Width (ft) 4250.14 | Top Width (ft) 621.68 850.00 2778.45
Vel Total (ft/s) 2.85 | Avg. Vel. (ft/s) 0.59 4.43 1.08
Max Chl Dpth (ft) 39.57 | Hydr. Depth (ft) 2.60 19.09 4.48
Conv. Total (cfs) 5866752.0 | Conv. (cfs) 64992.2 4886005.0 915755.1
Length Wtd. (ft) 2961.67 | Wetted Per. (ft) 622.23 858.69 2784.62
Min Ch ElI (ft) -4.76 | Shear (Ib/sq ft) 0.04 0.26 0.06
Alpha 2.04 | Stream Power (Ib/ft s) 0.02 1.13 0.07
Frctn Loss (ft) 0.74 | Cum Volume (acre-ft) 76.17 1004.37 464.64
C & E Loss (ft) 0.04 | Cum SA (acres) 40.44 46.12 104.61
Plan: Lewis River CE GR RIVER-1 Reach-1 RS:7.69 Profile: PF 3
E.G. Elev (ft) 37.21 | Element Left OB Channel Right OB
Vel Head (ft) 0.24 | Wt. n-Val. 0.070 0.035 0.065
W.S. Elev (ft) 36.97 | Reach Len. (ft) 1900.00 2950.00 3250.00
Crit W.S. (ft) Flow Area (sq ft) 2972.09 18056.21 19016.81
E.G. Slope (ft/ft) 0.000187 | Area (sq ft) 2972.09 18056.21 19016.81
Q Total (cfs) 102000.00 | Flow (cfs) 2415.25 79803.56 19781.19
Top Width (ft) 4865.14 | Top Width (ft) 633.07 850.00 3382.07
Vel Total (ft/s) 2.55 | Avg. Vel. (ft/s) 0.81 4.42 1.04
Max Chl Dpth (ft) 41.73 | Hydr. Depth (ft) 4.69 21.24 5.62
Conv. Total (cfs) 7464360.0 | Conv. (cfs) 176747.7 5840025.0 1447587.0
Length Wtd. (ft) 2945.08 | Wetted Per. (ft) 633.82 858.69 3389.41
Min Ch EI (ft) -4.76 | Shear (Ib/sq ft) 0.05 0.25 0.07
Alpha 2.39 | Stream Power (Ib/ft s) 0.04 1.08 0.07
Frctn Loss (ft) 0.69 | Cum Volume (acre-ft) 193.68 1103.52 716.89
C & E Loss (ft) 0.04 | Cum SA (acres) 61.01 46.12 129.91
Plan: Lewis River CE GR RIVER-1 Reach-1 RS:7.69 Profile: PF 4
E.G. Elev (ft) 41.90 | Element Left OB Channel Right OB
Vel Head (ft) 0.19 | Wt. n-Val. 0.070 0.035 0.065
W.S. Elev (ft) 41.71 | Reach Len. (ft) 1900.00 2950.00 3250.00
Crit W.S. (ft) Flow Area (sq ft) 6068.55 22087.12 36028.72
E.G. Slope (ft/ft) 0.000129 | Area (sq ft) 6068.55 22087.12 36028.72
Q Total (cfs) 141750.00 | Flow (cfs) 6261.67 92638.12 42850.21
Top Width (ft) 5189.52 | Top Width (ft) 682.27 850.00 3657.25
Vel Total (ft/s) 2.21 | Avg. Vel. (ft/s) 1.03 4.19 1.19
Max Chl Dpth (ft) 46.47 | Hydr. Depth (ft) 8.89 25.98 9.85
Conv. Total (cfs) 12502660.0 | Conv. (cfs) 552293.1 8170882.0 3779482.0
Length Wtd. (ft) 2892.34 | Wetted Per. (ft) 683.60 858.69 3665.19
Min Ch ElI (ft) -4.76 | Shear (Ib/sq ft) 0.07 0.21 0.08
Alpha 2.45 | Stream Power (Ib/ft s) 0.07 0.87 0.09
Frctn Loss (ft) 0.51 | Cum Volume (acre-ft) 493.16 1324.79 1371.68
C & E Loss (ft) 0.05 | Cum SA (acres) 62.54 46.12 140.60




Plan: Lewis River CE GR RIVER-1 Reach-1 RS:7.13 Profile: PF#1
E.G. Elev (ft) 28.82 | Element Left OB Channel Right OB
Vel Head (ft) 0.40 | Wt. n-Val. 0.035

W.S. Elev (ft) 28.43 | Reach Len. (ft)
Crit W.S. (ft) 11.44 | Flow Area (sq ft) 10777.10
E.G. Slope (ft/ft) 0.000241 | Area (sq ft) 10777.10
Q Total (cfs) 54400.00 | Flow (cfs) 54400.00

Top Width (ft) 498.48 | Top Width (ft) 498.48

Vel Total (ft/s) 5.05 | Avg. Vel. (ft/s) 5.05
Max Chl Dpth (ft) 31.29 | Hydr. Depth (ft) 21.62
Conv. Total (cfs) 3501720.0 | Conv. (cfs) 3501720.0
Length Wtd. (ft) Wetted Per. (ft) 509.01
Min Ch ElI (ft) -2.86 | Shear (Ib/sq ft) 0.32

Alpha 1.00 | Stream Power (Ib/ft s) 1.61
Frctn Loss (ft) Cum Volume (acre-ft)
C & E Loss (ft) Cum SA (acres)

Plan: Lewis River CE GR RIVER-1 Reach-1 RS:7.13 Profile: PF#2
E.G. Elev (ft) 34.29 | Element Left OB Channel Right OB
Vel Head (ft) 0.62 | Wt. n-Val. 0.070 0.035 0.060
W.S. Elev (ft) 33.67 | Reach Len. (ft)
Crit W.S. (ft) 14.93 | Flow Area (sq ft) 1873.85 13437.60 16.46
E.G. Slope (ft/ft) 0.000296 | Area (sq ft) 1873.85 13437.60 16.46
Q Total (cfs) 86300.00 | Flow (cfs) 976.13 85318.55 5.30
Top Width (ft) 1770.23 | Top Width (ft) 1232.41 512.00 25.81
Vel Total (ft/s) 5.63 | Avg. Vel. (ft/s) 0.52 6.35 0.32
Max Chl Dpth (ft) 36.53 | Hydr. Depth (ft) 1.52 26.25 0.64
Conv. Total (cfs) 5018186.0 | Conv. (cfs) 56760.3 4961117.0 308.3
Length Wtd. (ft) Wetted Per. (ft) 1232.66 523.99 25.88
Min Ch EI (ft) -2.86 | Shear (Ib/sq ft) 0.03 0.47 0.01
Alpha 1.26 | Stream Power (Ib/ft s) 0.01 3.01 0.00
Frctn Loss (ft) Cum Volume (acre-ft)
C & E Loss (ft) Cum SA (acres)

Plan: Lewis River CE GR RIVER-1 Reach-1 RS:7.13 Profile: PF 3
E.G. Elev (ft) 36.48 | Element Left OB Channel Right OB
Vel Head (ft) 0.67 | Wt. n-Val. 0.070 0.035 0.060
W.S. Elev (ft) 35.81 | Reach Len. (ft)
Crit W.S. (ft) 16.31 | Flow Area (sq ft) 5908.87 14533.28 200.20
E.G. Slope (ft/ft) 0.000298 | Area (sq ft) 5908.87 14533.28 200.20
Q Total (cfs) 102000.00 | Flow (cfs) 4230.50 97634.21 135.29
Top Width (ft) 2776.70 | Top Width (ft) 2164.44 512.00 100.26
Vel Total (ft/s) 4.94 | Avg. Vel. (ft/s) 0.72 6.72 0.68
Max Chl Dpth (ft) 38.67 | Hydr. Depth (ft) 2.73 28.39 2.00
Conv. Total (cfs) 5906283.0 | Conv. (cfs) 244966.1 5653483.0 7834.2
Length Wtd. (ft) Wetted Per. (ft) 2164.95 523.99 100.80
Min Ch ElI (ft) -2.86 | Shear (Ib/sq ft) 0.05 0.52 0.04
Alpha 1.77 | Stream Power (Ib/ft s) 0.04 3.47 0.02

Frctn Loss (ft)

Cum Volume (acre-ft)

C & E Loss (ft)

Cum SA (acres)




Plan: Lewis River CE GR RIVER-1

Reach-1 RS:7.13 Profile: PF 4

E.G. Elev (ft) 41.34 | Element Left OB Channel Right OB
Vel Head (ft) 0.64 | Wt. n-Val. 0.070 0.035 0.060
W.S. Elev (ft) 40.70 | Reach Len. (ft)

Crit W.S. (ft) 19.40 | Flow Area (sq ft) 16544.22 17036.96 740.77
E.G. Slope (ft/ft) 0.000260 | Area (sq ft) 16544.22 17036.96 740.77
Q Total (cfs) 141750.00 | Flow (cfs) 21840.51 118890.60 1018.89
Top Width (ft) 2809.16 | Top Width (ft) 2185.40 512.00 111.76
Vel Total (ft/s) 4.13 | Avg. Vel. (ft/s) 1.32 6.98 1.38
Max Chl Dpth (ft) 43.56 | Hydr. Depth (ft) 7.57 33.28 6.63
Conv. Total (cfs) 8784945.0 | Conv. (cfs) 1353564.0 7368235.0 63145.6
Length Wtd. (ft) Wetted Per. (ft) 2186.47 523.99 116.00
Min Ch ElI (ft) -2.86 | Shear (Ib/sq ft) 0.12 0.53 0.10
Alpha 2.41 | Stream Power (Ib/ft s) 0.16 3.69 0.14

Frctn Loss (ft)

Cum Volume (acre-ft)

C & E Loss (ft)

Cum SA (acres)
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RS =8.39 Section "V"

5/7/2021

L e e N
70 < .07 T .035 T .065 >
| Legend
] "EGPF4
| WS PF 4
,,,,,,,,, e
60 EG PF 3
| WS PF 3
] EGPF#2
i —_—
o WS PF#2
] EG PF#1
1 k WS PF#1
) —_——
1 ¥ 3 Ground
40 ®
777777777 Bank Sta
1 N o
30
20
10
0 T T T T ]
0 1000 2000 3000 4000 5000

Station (ft)




Elevation (ft)

Lewis River 7.69 to 8.61 Plan: Lewis River 7.69 to 8.61 GeoRef 5/7/2021
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Lewis River 7.69 to 8.61 Plan: Lewis River 7.69 to 8.61 GeoRef 5/7/2021
Flow: Lewis River 7.13 to 8.61
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Lewis River 7.69 to 8.61 Plan: Lewis River 7.69 to 8.61 GeoRef

Flow: Lewis River 7.13 to 8.61
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Lewis River 7.69 to 8.61 Plan: Lewis River 7.69 to 8.61 GeoRef 5/7/2021
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APPENDIX C: CORRECTED FLOODWAY HYDRAULIC MODEL

Model Info — Corrected Floodway
Corrected Floodway.TableE1l
Corrected Floodway.TableE2
Corrected Floodway.TableE3
Corrected Floodway.TableS1
Corrected Floodway.TableS2
Corrected Floodway.TableXSDetail
Corrected Floodway.XSPlot



LEWIS RIVER:

CORRECTED FLOODWAY Hydraulic Model

Project:
Plan:
Geometry:

Steady Flow:

May 13, 2021

Lewis River 7.69 to 8.61
Lewis River Floodway 7.69 to 8.61 GR
Lewis River 7.69 to 8.61 — 2018 Lidar2

Lewis River 7.13 to 8.61 Floodway

Paul R. Wirfs, P.E.

Ground Topo from Washington FEMA 3DEP 2018 LiDAR

Technical Data Report data set and extracted by Minister & Glaeser Surveying, Inc.

Bathemetry from 1978 HEC-2 Model with Datum conversion.

Boundary conditions from 1978 HEC-2 Model water surface elevations with Datum conversions.

Datum was converted from NGV29 to NAVD88 by adding 3.439ft factor as mentioned in the FIS.



HEC-RAS Plan: Floodway GR River: RIVER-1

Reach: Reach-1

Reach River Sta Profile W.S. Elev Prof Delta WS E.G. Elev Top Wdth Act Q Left Q Channel Q Right Enc Sta L ChStalL ChStaR Enc StaR
(ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft) (ft) (ft) (ft)
Reach-1 8.61 PF#1 37.99 38.60) 3125.27 8114.17 93613.73 272.10 1350.00 1950.00
Reach-1 8.61 PF#2 38.99 1.00 39.71 600.00 102000.00 1350.00 1350.00 1950.00 1950.00
Reach-1 8.50 PF#1 37.82 38.39 2902.05 6897.80 94390.47 711.73 1025.00 1650.00
Reach-1 8.50 PF#2 38.82 1.00 39.48| 625.00 102000.00 1025.00 1025.00 1650.00 1650.00
Reach-1 8.39 PF#1 37.76 38.19] 3750.60 8717.48 90518.31 2764.21 600.00 1225.00
Reach-1 8.39 PF#2 38.71 0.95 39.28 625.00 102000.00 600.00 600.00 1225.00 1225.00
Reach-1 8.21 PF#1 37.49 37.95 4289.57 58.06 91470.25 10471.68 150.00 850.00
Reach-1 8.21 PF#2 38.42 0.93 39.01 725.00 101925.30 74.74 150.00 150.00 850.00 875.00
Reach-1 8.13 PF#1 37.32 37.82] 4618.89 24.84 90342.83 11632.33 500.00 1175.00
Reach-1 8.13 PF#2 38.20 0.87 38.85 674.38 102000.00 500.00 500.00 1175.00 1175.00
Reach-1 7.69 PF#1 36.97 37.21 4865.14 2415.25 79803.62 19781.13 1100.00 1950.00
Reach-1 7.69 PF#2 37.76 0.80 38.12] 1550.00 93482.09 8517.91 1100.00 1100.00 1950.00 2650.00
Reach-1 7.13 PF#1 35.81 36.48| 2776.70 4230.50 97634.21 135.29 2240.00 2752.00
Reach-1 7.13 PF#2 36.64 0.83 37.33 1052.00 1513.85 100486.10 1700.00 2240.00 2752.00 2752.00




HEC-RAS Plan: Floodway GR River: RIVER-1

Reach: Reach-1

Reach River Sta Profile Prof Delta WS Top Wdth Act K Perc L Enc StaL Dist Center L Center Station Dist Center R Enc StaR K Perc R Enc WD
(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
Reach-1 8.61 PF#1 3125.27 1650.00
Reach-1 8.61 PF#2 1.00 600.00 9.13 1350.00 300.00 1650.00 300.00 1950.00 1.19 600.00
Reach-1 8.50 PF#1 2902.05 1337.50
Reach-1 8.50 PF#2 1.00 625.00 7.84 1025.00 312.50 1337.50 312.50 1650.00 1.76 625.00
Reach-1 8.39 PF#1 3750.60 912.50
Reach-1 8.39 PF#2 0.95 625.00 8.96 600.00 312.50 912.50 312.50 1225.00 4.62 625.00
Reach-1 8.21 PF#1 4289.57 500.00
Reach-1 8.21 PF#2 0.93 725.00 0.08 150.00 350.00 500.00 375.00 875.00 13.04 725.00
Reach-1 8.13 PF#1 4618.89 837.50
Reach-1 8.13 PF#2 0.87 674.38 0.06 500.00 337.50 837.50 337.50 1175.00 14.89 675.00
Reach-1 7.69 PF#1 4865.14 1525.00
Reach-1 7.69 PF#2 0.80 1550.00 2.82 1100.00 425.00 1525.00 1125.00 2650.00 13.70 1550.00
Reach-1 7.13 PF#1 2776.70 2496.00
Reach-1 7.13 PF#2 0.83 1052.00 4.62 1700.00 796.00 2496.00 256.00 2752.00 0.21 1052.00




HEC-RAS Plan: Floodway GR River: RIVER-1 Reach: Reach-1

Reach River Sta Profile Top Wdth Act Area Vel Total W.S. Elev Base WS Prof Delta WS
(ft) (sq ft) (ft/s) (ft) (ft) (ft)
Reach-1 8.61 PF#1 3125.27 2214017 4.61 37.99 37.99
Reach-1 8.61 PF#2 600.00 14966.88 6.82 38.99 37.99 1.00
Reach-1 8.50 PF#1 2902.05 22568.79 4.52 37.82 37.82
Reach-1 8.50 PF#2 625.00 15654.60 6.52 38.82 37.82 1.00
Reach-1 8.39 PF#1 3750.60 26907.22 3.79 37.76 37.76
Reach-1 8.39 PF#2 625.00 16896.51 6.04 38.71 37.76 0.95
Reach-1 8.21 PF#1 4289.57 27612.81 3.69 37.49 37.49
Reach-1 8.21 PF#2 725.00 16680.21 6.12 38.42 37.49 0.93
Reach-1 8.13 PF#1 4618.89 27816.30 3.67 37.32 37.32
Reach-1 8.13 PF#2 674.38 15680.58 6.50 38.20 37.32 0.87
Reach-1 7.69 PF#1 4865.14 40045.05 2.55 36.97 36.97
Reach-1 7.69 PF#2 1550.00 24696.60 413 37.76 36.97 0.80
Reach-1 713 PF#1 2776.70 20642.35 4.94 35.81 35.81
Reach-1 7.13 PF#2 1052.00 16806.90 6.07 36.64 35.81 0.83




HEC-RAS Plan: Floodway GR River: RIVER-1 Reach: Reach-1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
Reach-1 8.61 PF#1 102000.00 -0.96 37.99 38.60 0.000349 6.51 22140.17 3125.27 0.23
Reach-1 8.61 PF#2 102000.00 -0.96 38.99 39.71 0.000374 6.82 14966.88 600.00 0.24
Reach-1 8.50 PF#1 102000.00 1.29 37.82 38.39 0.000321 6.28 22568.79 2902.05 0.23
Reach-1 8.50 PF#2 102000.00 1.29 38.82 39.48 0.000343 6.52 15654.60 625.00 0.23
Reach-1 8.39 PF#1 102000.00 3.44 37.76 38.19 0.000226 5.55 26907.22 3750.60 0.19
Reach-1 8.39 PF#2 102000.00 3.44 38.71 39.28 0.000261 6.04 16896.51 625.00 0.20
Reach-1 8.21 PF#1 102000.00 3.92 37.49 37.95 0.000290 5.74 27612.81 4289.57 0.21
Reach-1 8.21 PF#2 102000.00 3.92 38.42 39.01 0.000317 6.14 16680.21 725.00 0.22
Reach-1 8.13 PF#1 102000.00 4.14 37.32 37.82 0.000325 5.99 27816.30 4618.89 0.22
Reach-1 8.13 PF#2 102000.00 4.14 38.20 38.85 0.000370 6.50 15680.58 674.38 0.24
Reach-1 7.69 PF#1 102000.00 -4.76 36.97 37.21 0.000187 4.42 40045.05 4865.14 0.17
Reach-1 7.69 PF#2 102000.00 -4.76 37.76 38.12 0.000229 4.99 24696.60 1550.00 0.19
Reach-1 7.13 PF#1 102000.00 -2.86 35.81 16.29 36.48 0.000298 6.72 20642.35 2776.70 0.22
Reach-1 7.13 PF#2 102000.00 -2.86 36.64 16.29 37.33 0.000290 6.72 16806.90 1052.00 0.22




HEC-RAS Plan: Floodway GR River: RIVER-1 Reach: Reach-1

Reach River Sta Profile E.G. Elev W.S. Elev Vel Head Frctn Loss C &E Loss Q Left Q Channel Q Right Top Width
(ft) (ft) (ft) (ft) (ft) (cfs) (cfs) (cfs) (ft)
Reach-1 8.61 PF#1 38.60 37.99 0.61 0.20 0.01 8114.17 93613.73 272.10 3125.27
Reach-1 8.61 PF#2 39.71 38.99 0.72 0.22 0.02 102000.00 600.00
Reach-1 8.50 PF#1 38.39 37.82 0.57 0.15 0.04 6897.80 94390.47 711.73 2902.05
Reach-1 8.50 PF#2 39.48 38.82 0.66 0.17 0.03 102000.00 625.00
Reach-1 8.39 PF#1 38.19 37.76 0.43 0.24 0.00 8717.48 90518.31 2764.21 3750.60
Reach-1 8.39 PF#2 39.28 38.71 0.57 0.27 0.00 102000.00 625.00
Reach-1 8.21 PF#1 37.95 37.49 0.46 0.13 0.00 58.06 91470.25 10471.68 4289.57
Reach-1 8.21 PF#2 39.01 38.42 0.59 0.15 0.01 101925.30 74.74 725.00
Reach-1 8.13 PF#1 37.82 37.32 0.49 0.53 0.08 24.84 90342.83 11632.33 4618.89
Reach-1 8.13 PF#2 38.85 38.20 0.66 0.64 0.09 102000.00 674.38
Reach-1 7.69 PF#1 37.21 36.97 0.24 0.69 0.04 2415.25 79803.62 19781.13 4865.14
Reach-1 7.69 PF#2 38.12 37.76 0.36 0.76 0.03 93482.09 8517.91 1550.00
Reach-1 713 PF#1 36.48 35.81 0.67 4230.50 97634.21 135.29 2776.70
Reach-1 7.13 PF#2 37.33 36.64 0.69 1513.85 100486.10 1052.00




Plan: Floodway GR RIVER-1 Reach-1 RS: 8.61 Profile: PF#1

E.G. Elev (ft) 38.60 | Element Left OB Channel Right OB
Vel Head (ft) 0.61 | Wt. n-Val. 0.080 0.035 0.065
W.S. Elev (ft) 37.99 | Reach Len. (ft) 629.00 602.00 499.00
Crit W.S. (ft) Flow Area (sq ft) 6919.88 14369.07 851.22
E.G. Slope (ft/ft) 0.000349 | Area (sq ft) 6919.88 14369.07 851.22
Q Total (cfs) 102000.00 | Flow (cfs) 8114.17 93613.73 272.10
Top Width (ft) 3125.27 | Top Width (ft) 1152.41 600.00 1372.86
Vel Total (ft/s) 4.61 | Avg. Vel. (ft/s) 1.17 6.51 0.32
Max Chl Dpth (ft) 38.95 | Hydr. Depth (ft) 6.00 23.95 0.62
Conv. Total (cfs) 5459311.0 | Conv. (cfs) 4342921 5010456.0 14563.5
Length Wtd. (ft) 603.49 | Wetted Per. (ft) 1156.56 610.45 1373.21
Min Ch ElI (ft) -0.96 | Shear (Ib/sq ft) 0.13 0.51 0.01
Alpha 1.84 | Stream Power (Ib/ft s) 0.15 3.34 0.00
Frctn Loss (ft) 0.20 | Cum Volume (acre-ft) 501.54 2867.36 1736.25
C & E Loss (ft) 0.01 | Cum SA (acres) 109.94 123.11 424.34
Plan: Floodway GR RIVER-1 Reach-1 RS: 8.61 Profile: PF#2

E.G. Elev (ft) 39.71 | Element Left OB Channel Right OB
Vel Head (ft) 0.72 | Wt. n-Val. 0.035

W.S. Elev (ft) 38.99 | Reach Len. (ft) 629.00 602.00 499.00
Crit W.S. (ft) Flow Area (sq ft) 14966.88

E.G. Slope (ft/ft) 0.000374 | Area (sq ft) 14966.88

Q Total (cfs) 102000.00 | Flow (cfs) 102000.00

Top Width (ft) 600.00 | Top Width (ft) 600.00

Vel Total (ft/s) 6.82 | Avg. Vel. (ft/s) 6.82

Max Chl Dpth (ft) 39.95 | Hydr. Depth (ft) 24.94

Conv. Total (cfs) 5277625.0 | Conv. (cfs) 5277625.0

Length Wtd. (ft) 602.00 | Wetted Per. (ft) 625.26

Min Ch EI (ft) -0.96 | Shear (Ib/sq ft) 0.56

Alpha 1.00 | Stream Power (Ib/ft s) 3.80

Frctn Loss (ft) 0.22 | Cum Volume (acre-ft) 40.32 2973.29 351.17
C & E Loss (ft) 0.02 | Cum SA (acres) 11.78 123.16 41.45
Plan: Floodway GR RIVER-1 Reach-1 RS: 8.50 Profile: PF#1

E.G. Elev (ft) 38.39 | Element Left OB Channel Right OB
Vel Head (ft) 0.57 | Wt. n-Val. 0.080 0.035 0.065
W.S. Elev (ft) 37.82 | Reach Len. (ft) 570.00 566.00 502.00
Crit W.S. (ft) Flow Area (sq ft) 6010.51 15030.16 1528.11
E.G. Slope (ft/ft) 0.000321 | Area (sq ft) 6010.51 15030.16 1528.11
Q Total (cfs) 102000.00 | Flow (cfs) 6897.80 94390.47 711.73
Top Width (ft) 2902.05 | Top Width (ft) 933.75 625.00 1343.30
Vel Total (ft/s) 4.52 | Avg. Vel. (ft/s) 1.15 6.28 0.47
Max Chl Dpth (ft) 36.53 | Hydr. Depth (ft) 6.44 24.05 1.14
Conv. Total (cfs) 5690208.0 | Conv. (cfs) 384802.8 5265700.0 39704.8
Length Wtd. (ft) 565.22 | Wetted Per. (ft) 939.25 634.04 1344.02
Min Ch ElI (ft) 1.29 | Shear (Ib/sq ft) 0.13 0.48 0.02
Alpha 1.79 | Stream Power (Ib/ft s) 0.15 2.99 0.01
Frctn Loss (ft) 0.15 | Cum Volume (acre-ft) 408.18 2664.22 1722.62
C & E Loss (ft) 0.04 | Cum SA (acres) 94.88 114.64 408.78




Plan: Floodway GR RIVER-1 Reach-1 RS: 8.50 Profile: PF#2

E.G. Elev (ft) 39.48 | Element Left OB Channel Right OB
Vel Head (ft) 0.66 | Wt. n-Val. 0.035

W.S. Elev (ft) 38.82 | Reach Len. (ft) 570.00 566.00 502.00
Crit W.S. (ft) Flow Area (sq ft) 15654.60

E.G. Slope (ft/ft) 0.000343 | Area (sq ft) 15654.60

Q Total (cfs) 102000.00 | Flow (cfs) 102000.00

Top Width (ft) 625.00 | Top Width (ft) 625.00

Vel Total (ft/s) 6.52 | Avg. Vel. (ft/s) 6.52

Max Chl Dpth (ft) 37.53 | Hydr. Depth (ft) 25.05

Conv. Total (cfs) 5507675.0 | Conv. (cfs) 5507675.0

Length Wtd. (ft) 566.00 | Wetted Per. (ft) 656.21

Min Ch ElI (ft) 1.29 | Shear (Ib/sq ft) 0.51

Alpha 1.00 | Stream Power (Ib/ft s) 3.33

Frctn Loss (ft) 0.17 | Cum Volume (acre-ft) 40.32 2761.69 351.17
C & E Loss (ft) 0.03 | Cum SA (acres) 11.78 114.70 41.45
Plan: Floodway GR RIVER-1 Reach-1 RS: 8.39 Profile: PF#1

E.G. Elev (ft) 38.19 | Element Left OB Channel Right OB
Vel Head (ft) 0.43 | Wt. n-Val. 0.070 0.035 0.065
W.S. Elev (ft) 37.76 | Reach Len. (ft) 895.00 932.00 940.00
Crit W.S. (ft) Flow Area (sq ft) 5531.73 16303.34 5072.14
E.G. Slope (ft/ft) 0.000226 | Area (sq ft) 5531.73 16303.34 5072.14
Q Total (cfs) 102000.00 | Flow (cfs) 8717.48 90518.31 2764.21
Top Width (ft) 3750.60 | Top Width (ft) 500.58 624.51 2625.52
Vel Total (ft/s) 3.79 | Avg. Vel. (ft/s) 1.58 5.55 0.54
Max Chl Dpth (ft) 34.32 | Hydr. Depth (ft) 11.05 26.11 1.93
Conv. Total (cfs) 6780979.0 | Conv. (cfs) 579540.0 6017674.0 183764.9
Length Wtd. (ft) 930.93 | Wetted Per. (ft) 504.52 635.97 2626.04
Min Ch EI (ft) 3.44 | Shear (Ib/sq ft) 0.15 0.36 0.03
Alpha 1.92 | Stream Power (Ib/ft s) 0.24 2.01 0.01
Frctn Loss (ft) 0.24 | Cum Volume (acre-ft) 332.67 2460.65 1684.59
C & E Loss (ft) 0.00 | Cum SA (acres) 85.50 106.53 385.91
Plan: Floodway GR RIVER-1 Reach-1 RS: 8.39 Profile: PF#2

E.G. Elev (ft) 39.28 | Element Left OB Channel Right OB
Vel Head (ft) 0.57 | Wt. n-Val. 0.035

W.S. Elev (ft) 38.71 | Reach Len. (ft) 895.00 932.00 940.00
Crit W.S. (ft) Flow Area (sq ft) 16896.51

E.G. Slope (ft/ft) 0.000261 | Area (sq ft) 16896.51

Q Total (cfs) 102000.00 | Flow (cfs) 102000.00

Top Width (ft) 625.00 | Top Width (ft) 625.00

Vel Total (ft/s) 6.04 | Avg. Vel. (ft/s) 6.04

Max Chl Dpth (ft) 35.27 | Hydr. Depth (ft) 27.03

Conv. Total (cfs) 6315207.0 | Conv. (cfs) 6315207.0

Length Wtd. (ft) 932.00 | Wetted Per. (ft) 646.85

Min Ch ElI (ft) 3.44 | Shear (Ib/sq ft) 0.43

Alpha 1.00 | Stream Power (Ib/ft s) 2.57

Frctn Loss (ft) 0.27 | Cum Volume (acre-ft) 40.32 2550.22 351.17
C & E Loss (ft) 0.00 | Cum SA (acres) 11.78 106.58 41.45




Plan: Floodway GR RIVER-1 Reach-1 RS: 8.21 Profile: PF#1
E.G. Elev (ft) 37.95 | Element Left OB Channel Right OB
Vel Head (ft) 0.46 | Wt. n-Val. 0.070 0.035 0.065
W.S. Elev (ft) 37.49 | Reach Len. (ft) 438.00 436.00 400.00
Crit W.S. (ft) Flow Area (sq ft) 84.00 15942.83 11585.98
E.G. Slope (ft/ft) 0.000290 | Area (sq ft) 84.00 15942.83 11585.98
Q Total (cfs) 102000.00 | Flow (cfs) 58.06 91470.25 10471.68
Top Width (ft) 4289.57 | Top Width (ft) 31.31 700.00 3558.26
Vel Total (ft/s) 3.69 | Avg. Vel. (ft/s) 0.69 5.74 0.90
Max Chl Dpth (ft) 33.57 | Hydr. Depth (ft) 2.68 22.78 3.26
Conv. Total (cfs) 5994537.0 | Conv. (cfs) 34125 5375704.0 615420.4
Length Wtd. (ft) 432.10 | Wetted Per. (ft) 31.73 712.28 3560.53
Min Ch ElI (ft) 3.92 | Shear (Ib/sq ft) 0.05 0.40 0.06
Alpha 2.17 | Stream Power (Ib/ft s) 0.03 2.32 0.05
Frctn Loss (ft) 0.13 | Cum Volume (acre-ft) 274.97 2115.68 1504.86
C & E Loss (ft) 0.00 | Cum SA (acres) 80.03 92.36 319.19
Plan: Floodway GR RIVER-1 Reach-1 RS: 8.21 Profile: PF#2
E.G. Elev (ft) 39.01 | Element Left OB Channel Right OB
Vel Head (ft) 0.59 | Wt. n-Val. 0.035 0.065
W.S. Elev (ft) 38.42 | Reach Len. (ft) 438.00 436.00 400.00
Crit W.S. (ft) Flow Area (sq ft) 16595.38 84.84
E.G. Slope (ft/ft) 0.000317 | Area (sq ft) 16595.38 84.84
Q Total (cfs) 102000.00 | Flow (cfs) 101925.30 74.74
Top Width (ft) 725.00 | Top Width (ft) 700.00 25.00
Vel Total (ft/s) 6.12 | Avg. Vel. (ft/s) 6.14 0.88
Max Chl Dpth (ft) 34.50 | Hydr. Depth (ft) 23.71 3.39
Conv. Total (cfs) 5724941.0 | Conv. (cfs) 5720747.0 4194.7
Length Wtd. (ft) 435.99 | Wetted Per. (ft) 717.27 26.67
Min Ch EI (ft) 3.92 | Shear (Ib/sq ft) 0.46 0.06
Alpha 1.01 | Stream Power (Ib/ft s) 2.82 0.06
Frctn Loss (ft) 0.15 | Cum Volume (acre-ft) 40.32 2191.92 350.26
C & E Loss (ft) 0.01 | Cum SA (acres) 11.78 92.40 41.18
Plan: Floodway GR RIVER-1 Reach-1 RS: 8.13 Profile: PF#1
E.G. Elev (ft) 37.82 | Element Left OB Channel Right OB
Vel Head (ft) 0.49 | Wt. n-Val. 0.070 0.035 0.065
W.S. Elev (ft) 37.32 | Reach Len. (ft) 2310.00 2252.00 1861.00
Crit W.S. (ft) Flow Area (sq ft) 65.35 15091.37 12659.58
E.G. Slope (ft/ft) 0.000325 | Area (sq ft) 65.35 15091.37 12659.58
Q Total (cfs) 102000.00 | Flow (cfs) 24.84 90342.83 11632.33
Top Width (ft) 4618.89 | Top Width (ft) 65.93 672.91 3880.06
Vel Total (ft/s) 3.67 | Avg. Vel. (ft/s) 0.38 5.99 0.92
Max Chl Dpth (ft) 33.18 | Hydr. Depth (ft) 0.99 22.43 3.26
Conv. Total (cfs) 5656979.0 | Conv. (cfs) 1377.4 5010466.0 645135.8
Length Wtd. (ft) 2192.49 | Wetted Per. (ft) 66.05 690.07 3883.54
Min Ch ElI (ft) 4.14 | Shear (Ib/sq ft) 0.02 0.44 0.07
Alpha 2.37 | Stream Power (Ib/ft s) 0.01 2.66 0.06
Frctn Loss (ft) 0.53 | Cum Volume (acre-ft) 274.22 1960.37 1393.54
C & E Loss (ft) 0.08 | Cum SA (acres) 79.54 85.49 285.04




Plan: Floodway GR RIVER-1 Reach-1 RS: 8.13 Profile: PF#2

E.G. Elev (ft) 38.85 | Element Left OB Channel Right OB
Vel Head (ft) 0.66 | Wt. n-Val. 0.035

W.S. Elev (ft) 38.20 | Reach Len. (ft) 2310.00 2252.00 1861.00
Crit W.S. (ft) Flow Area (sq ft) 15680.58

E.G. Slope (ft/ft) 0.000370 | Area (sq ft) 15680.58

Q Total (cfs) 102000.00 | Flow (cfs) 102000.00

Top Width (ft) 674.38 | Top Width (ft) 674.38

Vel Total (ft/s) 6.50 | Avg. Vel. (ft/s) 6.50

Max Chl Dpth (ft) 34.06 | Hydr. Depth (ft) 23.25

Conv. Total (cfs) 5301908.0 | Conv. (cfs) 5301908.0

Length Wtd. (ft) 2235.67 | Wetted Per. (ft) 697.67

Min Ch ElI (ft) 4.14 | Shear (Ib/sq ft) 0.52

Alpha 1.00 | Stream Power (Ib/ft s) 3.38

Frctn Loss (ft) 0.64 | Cum Volume (acre-ft) 40.32 2030.39 349.87
C & E Loss (ft) 0.09 | Cum SA (acres) 11.78 85.52 41.07
Plan: Floodway GR RIVER-1 Reach-1 RS:7.69 Profile: PF#1

E.G. Elev (ft) 37.21 | Element Left OB Channel Right OB
Vel Head (ft) 0.24 | Wt. n-Val. 0.070 0.035 0.065
W.S. Elev (ft) 36.97 | Reach Len. (ft) 1900.00 2950.00 3250.00
Crit W.S. (ft) Flow Area (sq ft) 2972.08 18056.20 19016.76
E.G. Slope (ft/ft) 0.000187 | Area (sq ft) 2972.08 18056.20 19016.76
Q Total (cfs) 102000.00 | Flow (cfs) 2415.25 79803.62 19781.13
Top Width (ft) 4865.14 | Top Width (ft) 633.07 850.00 3382.07
Vel Total (ft/s) 2.55 | Avg. Vel. (ft/s) 0.81 4.42 1.04
Max Chl Dpth (ft) 41.73 | Hydr. Depth (ft) 4.69 21.24 5.62
Conv. Total (cfs) 7464351.0 | Conv. (cfs) 176747.6 5840022.0 1447581.0
Length Wtd. (ft) 2945.08 | Wetted Per. (ft) 633.82 858.69 3389.41
Min Ch EI (ft) -4.76 | Shear (Ib/sq ft) 0.05 0.25 0.07
Alpha 2.39 | Stream Power (Ib/ft s) 0.04 1.08 0.07
Frctn Loss (ft) 0.69 | Cum Volume (acre-ft) 193.68 1103.52 716.89
C & E Loss (ft) 0.04 | Cum SA (acres) 61.01 46.12 129.91
Plan: Floodway GR RIVER-1 Reach-1 RS: 7.69 Profile: PF#2

E.G. Elev (ft) 38.12 | Element Left OB Channel Right OB
Vel Head (ft) 0.36 | Wt. n-Val. 0.035 0.065
W.S. Elev (ft) 37.76 | Reach Len. (ft) 1900.00 2950.00 3250.00
Crit W.S. (ft) Flow Area (sq ft) 18732.89 5963.71
E.G. Slope (ft/ft) 0.000229 | Area (sq ft) 18732.89 5963.71
Q Total (cfs) 102000.00 | Flow (cfs) 93482.09 8517.91
Top Width (ft) 1550.00 | Top Width (ft) 850.00 700.00
Vel Total (ft/s) 4.13 | Avg. Vel. (ft/s) 4.99 1.43
Max Chl Dpth (ft) 42.52 | Hydr. Depth (ft) 22.04 8.52
Conv. Total (cfs) 6745070.0 | Conv. (cfs) 6181796.0 563273.5
Length Wtd. (ft) 2954.73 | Wetted Per. (ft) 864.43 710.13
Min Ch ElI (ft) -4.76 | Shear (Ib/sq ft) 0.31 0.12
Alpha 1.35 | Stream Power (Ib/ft s) 1.54 0.17
Frctn Loss (ft) 0.76 | Cum Volume (acre-ft) 40.32 1140.83 222.48
C & E Loss (ft) 0.03 | Cum SA (acres) 11.78 46.12 26.11




Plan: Floodway GR RIVER-1 Reach-1 RS:7.13 Profile: PF#1
E.G. Elev (ft) 36.48 | Element Left OB Channel Right OB
Vel Head (ft) 0.67 | Wt. n-Val. 0.070 0.035 0.060
W.S. Elev (ft) 35.81 | Reach Len. (ft)
Crit W.S. (ft) 16.29 | Flow Area (sq ft) 5908.87 14533.28 200.20
E.G. Slope (ft/ft) 0.000298 | Area (sq ft) 5908.87 14533.28 200.20
Q Total (cfs) 102000.00 | Flow (cfs) 4230.50 97634.21 135.29
Top Width (ft) 2776.70 | Top Width (ft) 2164.44 512.00 100.26
Vel Total (ft/s) 4.94 | Avg. Vel. (ft/s) 0.72 6.72 0.68
Max Chl Dpth (ft) 38.67 | Hydr. Depth (ft) 2.73 28.39 2.00
Conv. Total (cfs) 5906283.0 | Conv. (cfs) 244966.1 5653483.0 7834.2
Length Wtd. (ft) Wetted Per. (ft) 2164.95 523.99 100.80
Min Ch ElI (ft) -2.86 | Shear (Ib/sq ft) 0.05 0.52 0.04
Alpha 1.77 | Stream Power (Ib/ft s) 0.04 3.47 0.02
Frctn Loss (ft) Cum Volume (acre-ft)
C & E Loss (ft) Cum SA (acres)
Plan: Floodway GR RIVER-1 Reach-1 RS:7.13 Profile: PF#2
E.G. Elev (ft) 37.33 | Element Left OB Channel Right OB
Vel Head (ft) 0.69 | Wt. n-Val. 0.070 0.035
W.S. Elev (ft) 36.64 | Reach Len. (ft)
Crit W.S. (ft) 16.29 | Flow Area (sq ft) 1848.66 14958.24
E.G. Slope (ft/ft) 0.000290 | Area (sq ft) 1848.66 14958.24
Q Total (cfs) 102000.00 | Flow (cfs) 1513.85 100486.10
Top Width (ft) 1052.00 | Top Width (ft) 540.00 512.00
Vel Total (ft/s) 6.07 | Avg. Vel. (ft/s) 0.82 6.72
Max Chl Dpth (ft) 39.50 | Hydr. Depth (ft) 3.42 29.22
Conv. Total (cfs) 5989086.0 | Conv. (cfs) 88888.1 5900198.0
Length Wtd. (ft) Wetted Per. (ft) 542.28 528.19
Min Ch EI (ft) -2.86 | Shear (Ib/sq ft) 0.06 0.51
Alpha 1.21 | Stream Power (Ib/ft s) 0.05 3.44

Frctn Loss (ft)

Cum Volume (acre-ft)

C & E Loss (ft)

Cum SA (acres)
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Lewis River 7.69 to 8.61

Plan: Lewis River Floodway 7.69 to 8.61 GR
Flow: Lewis River 7.13 to 8.61 Floodway
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Plan: Lewis River Floodway 7.69 to 8.61 GR  8/19/2021
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Lewis River 7.69 to 8.61 Plan: Lewis River Floodway 7.69 to 8.61 GR  8/19/2021
Flow: Lewis River 7.13 to 8.61 Floodway
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APPENDIX D:

CLARK COUNTY SITE DEVELOPMENT IMPACTS

This portion of the report is in support of the site development for a single family home

located on parcel 254377005 (4410 NW Hayes Rd).

The analysis is intended to

demonstrate the location of the floodway boundary along the Lewis River in Clark
County, Washington near Woodland, Washington as shown on FIRM Map 53011C
0061D should be modified to appropriately represent the flooding hazards on parcel
25477005 (4410 NW Hayes Rd).

Property ID  (Common Name) RM  Clark Co FIS Cross Section
254780000 (4418 NW Hayes Rd) 8.30 “1”

254377005 (4410 NW Hayes Rd) 8.39 “

254369010 (4503 NW 416 St) 8.50 “2"

254366000 (4404 NW 419th St) 8.61 “W”

Figure D1: Lewis River Study Area



4410 NW HAYES RD

LEWIS RIVER

Figure D2: Parcel of Primary Interest



4410 NW HAYES RD

Figure D3: Revised Regulatory Floodway

Table D1: Lewis River — Revised Flood Data (5/13/2021)

1-PERCENT ANNUAL CHANCE FLOOD

FLOODING SOURCE FLOODWAY WATER SURFACE ELEVEATION
Cross Distance® Width Section Mean Regulat Without With Increase
Section (FT) Area (Sq | Velocity ory Floodway Floodway
Ft) (FPS)
V 8.39 625 16,897 6.04 37.76 37.76 38.71 0.95
2 8.50 625 15,655 6.52 37.82 37.82 38.82 1.0

(Stream distance in miles above mouth
(2)See Appendix B for Hydraulic Model Output
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Figure D4: HEC-RAS Cross-Section Plot - Floodway

Lewis River Sinuosity Analysis

The Lewis River has a history of meandering throughout the study area. Nineteen (19) aerial
photographs obtained from the Clark County MapsOnline were evaluated from 1955 to 2019 to
document the extents of the south streambank sinuosity at section “V”; RM 8.39 (Figure D3).
The most critical streambank location appeared to have occurred in 1968 (Figures D5 & D6).
The north bank of the Lewis River appears to be stable and has not meandered beyond the
existing regulatory floodway boundary. When river systems expand in width the energy
available to transport sediment is reduced and subsequently leads to deposition. It is unlikely
the south streambank will migrate further south beyond its current location.
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Figure D6: Lewis River Sinuosity; 2019/1968 Aerial Photography



REFERENCES

CLARk COUNTY CODE

40.420 (FLOODPLAIN)
Development in the floodplain is not allowed to increase the base flood elevation.
2. Prohibited Uses in Special Flood Hazard Areas.

a. Construction or reconstruction of residential structures is prohibited in the floodway
except, in accordance with Chapter 86.16 RCW, for repairs, reconstruction, or
improvements to a lawfully established structure:

(1) Which do not increase the ground floor area,; and

(2) That are not a substantial improvement.

b. Floodway encroachments are prohibited unless certification by a licensed professional
engineer registered in the state of Washington is provided demonstrating through
hydrologic and hydraulic analyses performed in accordance with standard engineering
practice that encroachments shall not result in any increase in flood levels during the
occurrence of the base flood discharge. If it has been adequately demonstrated through
calculations that the encroachment will not result in increased flood levels, all new
nonresidential construction and nonresidential substantial improvements shall comply
with all applicable flood hazard reduction provisions of this chapter [40.420].

40.440 (HABITAT CONSERVATION)

The Lewis River watercourse requires a 250 foot riparian Habitat Conservation Zone (HCZ)
in order to protect fish and wildlife habitat. The HCZ extends horizontally outward from
the ordinary high water mark.

40.460 (SHORELINE MIASTER PROGRAM)

The county aims to ensure that existing shoreline ecological functions are protected with
the proposed pattern and intensity of development. The majority of the study area is
designated as “Rural Conservancy Residential” with a few areas designated as “Natural”.

40.210.020 (DEVELOPMENT — RURAL DISTRICTS)

The zoning for the floodplain and surrounding area is R-5 which allows development of
one single family residence in each 5 acre parcel.
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