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CONVERSION FACTORS, U.S. CUSTOMARY TO METRIC (SI)
UNITS OF MEASUREMENT

U.S. customary units of measurement used in this report can be converted
to metric (SI) units as follows:

Multiply By To Obtain
inches 25.4 millimeters
feet 0.3048 meters
miles (U.S. statue) 1.609344 kilometers
square miles 3.589988 square kilometers
cubic yards 0.7645549 cubic meters
acre-feet 1,233.482 cubic meters
feet per second 0.3048 meters per second
cubic feet per second 0.02831685 cubic meters per second



PERTINENT DATA SUMMARY
MARK TWAIN LAKE
Item Unit
DRAINAGE AREA sq. mi.

INACTIVE STORAGE POOL

Elevation

Top Surface Area
Storage

Storage (runoff)

CONSERVATION POOL

Elevation

Top Surface Area
Storage

Storage (runoff)
Regulated Discharge

HYDROELECTRIC POWER POOL

Maximum
Minimum

Elevation

feet NGVD
acres
acre-feet
inches

feet NGVD
acres
acre-feet
inches

dsf
cfs

feet NGVD

FLOOD CONTROL POOL (LOWER ZONE)

Elevation

Top Surface Area
Storage

Storage (runoff)
Regulated discharge

Maximum
Minimum

vi

feet NGVD
acres
acre-feet
inches

dsf
cfs

2,318

520-567.2
5,900
87,000
0.70

567.2-606.0
18,600
457,000
3.70

12,000
0

590.0-606.0

606.0-624.8
28,500
426,200
3.45

12,000
. 50



PERTINENT DATA SUMMARY
MARK TWAIN LAKE (continued)

Item Unit

FLOOD CONTROL POOL (UPPER ZONE)

624.8-638.0
38,600
442,000
3.58

12,000
50

638.0-642.0
42,000
164,700
1.33

Elevation feet NGVD
Top Surface Area acres
Storage acre-feet
Storage (runoff) inches
Regulated discharge
Mississippi River below flood stage from Louisiana to St. Louis, MO
Maximum dsf
Minimun cfs
INDUCED SURCHARGE POOL
Elevation feet NGVD
Top Surface Area acres
Storage acre-feet
Storage (runoff) inches
Maximum Discharge cfs

SURCHARGE POOL (TOTAL)

Elevation feet NGVD
Top Surface Area acres -
Storage acre-feet
Storage (runoff) inches
Maximum Discharge cfs
FREEBOARD
Elevation feet NGVD
Top Surface Area acres
Storage acre-feet
Storage (runoff) inches

Height feet

vit

217,000

638.0-648.0
47,800
433,800
3.51
267,500

648.0-653.0
53,200
257,120
2.08

5.0



PERTINENT DATA SUMMARY

MARK TWAIN LAKE (continued)
Item Unit
STANDARD PROJECT FLOOD
Peak Flowrate (dam site) cfs
Peak Flowrate (reservoir cfs
Maximum Discharge cfs
Maximum Pool Elevation feet NGVD
Design Storm inches
Runoff inches
Runoff acre-feet
Runoff (above 12,000 cfs) inches
Runoff (above 12,000 cfs) acre-feet
CANNON DAM
Elevation, Top of Dam feet NGVD
~ Height above Streambed feet
Length of Crest feet
Spillway
Gross Width feet
Crest Elevation feet NGVD
Tainter Gates
Number each
Size feet
Top Elevation, Closed feet NGVD
Outlet Structure
Number of Sluices each
Size (diameter) inches

210,560
295,000
12,000
638.0
12.19
7.93
980,360
7.00
865,400

653.0
138.0
1,940

230
600.0

4

50(W) x 39(H)
639.0

24



REPORT ON RESURVEY OF SEDIMENTAITON
MARK TWAIN LAKE
SALT RIVER, MISSOURI

1. INTRODUCTION

This report is prepared according to instructions in EM 1110-2-4000, Sedimentation
Investigations of Rivers and Reservoirs, dated December 15, 1989, and compares the
original 1982 survey with the 1987, 1997, and 2010 resurveys. The purpose of the
investigation is to analyze the 2010 resurvey data to determine the distribution of
sediment, the depletion of storage in the reservoir, and the trap efficiency of the reservoir.
Operation of the reservoir was initialized in September 1983.

2. LOCATION OF RESERVOIR

Mark Twain Lake is located on the Salt River in the Counties of Ralls, Monroe, Audrain,
and Shelby in northeastern Missouri. Clarence Cannon Dam is approximately 63 miles?
above the confluence of the Salt River and the Mississippi River, and approximately 27
miles upstream of the Town of New London. The watershed for the reservoir is 2,318
square miles, or about 79 percent of the total Salt River Basin (Plate 1).

3. PURPOSE OF RESERVOIR

Mark Twain Lake is part of a general comprehensive plan for flood control on the Upper
Mississippi Basin. As part of this plan, Mark Twain Lake and Clarence Cannon Dam
provide flood control, hydroelectric power generation, water supply, recreation, fish and
wildlife conservation, and water quality enhancement. Incidental navigation benefits on
the Mississippi River will occur as the result of releases from the lake during low flow
periods.

4. RESERVOIR PERTINENT DATA — DAM AND APPURTENANT
STRUCTURES

The Pertinent Data Summary, shown on pages vi - viii, contains data concerning the dam,
outlet, and spillway structures; and the elevations, areas, and capacities of the inactive,
joint-use, flood control, and surcharge pools.

5. WATERSHED CHARACTERISTICS

The Mark Twain Lake watershed has a total area of 2,318 square miles. The reservoir
occupies approximately 60.3 square miles of this area at flood-control pool (el. 638.0%).
North Fork is the major drainage channel, draining 626 square miles. North Fork is 88.0
miles in length, has an average gradient of 4.5 feet per mile, and has a maximum
elevation of approximately 1,000 feet.

L1/A table of factors for converting U.S. customary units of measurement to metric (SI) units is presented on

page i.
2/All elevations cited herein are in feet referred to National Geodetic Vertical Datum (NGVD29).



Middle Fork, Elk Fork, and South Fork are the other major tributaries to Mark Twain
Lake. Middle Fork drains 356 square miles, is 65.4 miles in length, has an average
gradient of 5.1 feet per mile, and has a maximum elevation of approximately 940 feet.
Elk Fork drains 262 square miles, is 34.8 miles in length, has an average gradient of 7.9
feet per mile, and has a maximum elevation of approximately 880 feet. South Fork
drains 298 square miles, is 38.0 miles in length, has an average gradient of 7.2 feet per
mile, and has a maximum elevation of 880 feet. North Fork, Middle Fork, Elk Fork, and
South Fork drain a total of 1,542 square miles, which is 66 percent of the Mark Twain
Lake watershed.

The Mark Twain Lake watershed is a gently undulating plain in the upstream portion
becoming more rolling and hilly in the downstream reaches. High rock bluffs border the
streams at various locations. The river valleys are characterized by fairly narrow,
tortuous courses interspersed by areas of widened bottomlands. Hickory and oak groves
are scattered among crop and grazing lands. Strip mining in the South Fork watershed
may produce acid runoff. Several clay pits in the southwestern portion of the Mark
Twain Lake watershed account for some colloidal suspension, which increases the
turbidity of the lake.

6. CLIMATE

The climate of the area is relatively moderate. The summers are usually mild with
occasional temperatures of 100°F or higher. The winters are generally short and
moderate, although temperatures below 0°F are occasionally experienced. The minimum
and maximum temperatures of record are -21°F during the winter and 108°F during the
summer. The average annual temperature for the area is about 55°F. The average
monthly temperature ranges from a maximum of 79°F during July to a minimum of 26°F
during January. Summaries of the monthly and annual precipitation and runoff for the
watershed are given in Tables 1 and 2.

7. RESERVOIR OPERATION

The objective of regulating the Clarence Cannon Dam is to provide flood control,
hydroelectric power generation, water supply, minimum releases for downstream water
quality control, water temperature control for fish and wildlife, and recreation. There are
also incidental benefits to Mississippi River navigation. The pool at elevation 606.0 feet
retains 100 percent of the joint-use storage for the project purposes, not including flood
control.

The major physical constraint is that some of the agricultural land downstream of the
project floods at a flow rate below 12,000 cfs. The lower 16 miles of the Salt River is
greatly affected by Mississippi River backwater, and the project has limited capability to
provide flood protection in that reach.

Normal drawdown of the conservation pool resulting from power production will be
limited throughout the year, with a more significant limitation during the recreation



season. A minimum release will be maintained at all times from the re-regulation pool,
regardless of the Mark Twain Lake pool elevation, in order to insure satisfactory water
quality downstream, primarily for fish habitat. When the lake level is within the lower
part of the flood control pool (elevation 606.0 to 624.8), the total release from Clarence
Cannon Dam will be limited to the seasonal channel capacity downstream of the re-
regulation dam, less local runoff. The monthly reservoir pool hydrograph for the period
1984 through 2010 (available period of record) is shown on Plate 2.

8. RESERVOIR INFLOW

Summaries of the monthly and annual precipitation and runoff data for the watershed are
given in Tables 1 and 2. One inch of runoff equals 123,619 acre-feet. Average annual
precipitation and inflow for the sediment survey period are tabulated in Items 34 and 35
of Plate 55, a data summary of reservoir sediment, ENG Form 1787. The average
monthly inflow hydrograph for the period October 1983 through September 2010 is
shown on Plate 3.

9. ORIGINAL RESERVOIR SURVEY

Reservoir area and volume were determined from 7.5 Minute U.S. Geological Survey
(USGS) quadrangle sheets. A tabulation of the original capacity at 5-foot intervals is
shown in Table 3. Area and capacity curves are shown on Plate 4.

10. TYPE AND SCOPE OF THE INITIAL SEDIMENT SURVEY

There were 49 sediment ranges established and surveyed by direct leveling during the
period of April through July 1982 for the purpose of observing sediment distribution and
the approximate rate of reservoir storage depletion. Plate 5 shows the locations of the
sediment ranges. The cross sections of the ranges for the original, 1987, 1997, and 2010
resurveys are shown on Plates 6 through 54. Appendix A shows detailed locations for the
49 sediment ranges.

11. TYPE AND SCOPE OF SEDIMENT RESURVEY

The 1987 and 1997 sedimentation resurveys of Mark Twain Lake used direct leveling by
a Raytheon Recording Depth Sounder. A detailed sediment resurvey of the 49 sediment
ranges was conducted in September and October 1987, when the average pool elevation
during the measurements was about 603.8 feet.

A detailed resurvey of all 49 sediment ranges was not possible in 1997 due to
accessibility difficulties from low water surface elevations. The 1997 sedimentation
resurvey included a partial hydrographic survey and overbank survey of 24 sediment
ranges and 2 additional overbank surveys. The average pool elevation during the
measurements was about 606.1 feet.

For the 2010 sedimentation survey, the dry land topographic portions of the
sedimentation resurveys were completed utilizing a total station and prism rod.



Hydrographic surveying was completed using an Odum Hydrographic Hydrotrac Echo
Sounder. Hydrographic data was collected, edited, and processed using Hypack 2009
software. Endpoints of each range line were marked on the shoreline and used to create
planned run lines within Hypack and/or used visually by the boat operator to maintain
proper alignment. No hydrographic data was obtained for sediment ranges 39B and 48B
due to low water levels. These ranges were completely surveyed by land. The survey
was conducted in NGVD29.

The horizontal project datum is the North American Datum of 1983 (NADS3), US State
Plane Missouri Central Zone, FIPS 2402. Horizontal positioning of topographic features
was determined by handheld GPS observations or Real Time Kinematic (RTK)
observations on range line control points and should be considered approximate.
Horizontal positioning of hydrographic data was established by Differential GPS (DGPS)
observations made with a Trimble AG132 DGPS unit with antenna mounted to the
survey boat.

Range line control points with known elevations were held when completing topographic
surveys of sedimentation ranges. For sedimentation ranges where existing control was
unreliable, RTK observations were used to establish control point elevations. To process
sedimentation range hydrographic data, water surface elevations were based on the Mark
Twain Lake Pool gage readings. For range lines surveyed when water was not in pooled
condition, water surface elevations were established by leveling to the water surface from
known control points prior to sounding.

12. METHODS OF SEDIMENT COMPUTATIONS

The procedure based on the prismoidal formula for computing reservoir capacities and
developed by the U.S. Soil Conservation Service (SCS) was used in the 1982 and 1987
studies and also in this study. However, the 1997 study used the average end area
method.

The prismoidal formula procedure, published by H.M. Eakin of the SCS as USDA
Technical Bulletin No. 524, “Silting of Reservoirs,” July 1936 (rev. C.B. Brown, August
1939), describes range-end formula given by

V= A’(E1 +E2) A(E1 N Ez) hsE; + hyE,
3I\W, +W, 3I\w, W, 3(43,560)
where V= capacity, acre-feet
A’ = area of the quadrilateral formed by connecting the points of intersection

of the ranges with a given contour, acres
E = Range cross-section area, square feet

W = Width of the main stream range at a given elevation, feet



A = Total surface area of the segment bounded by the ranges, acres

h = Perpendicular distance from a range on a tributary to the junction of the
tributary with the main stream; or if this junction is outside the
segment, to the intersection of the thalweg of the tributary with the
downstream range, feet

This formula is illustrated in Figure 1 with a reservoir segment that includes two tributary
arms, and is thus bounded by four ranges. The formula is applicable for all reservoir
segments except for the one between the most downstream range and the dam. The
reservoir volume in this section is given by:

L (23 —%S)—ﬁ;

V=4 (%) ~ T 3(43,560)

where V, A, and W are the same as defined above, and
L. = length of the dam, feet
B = base width of the dam, feet
S = slope of the upstream face of the dam

The length L and base width B refer to distances on the dam describing the volume of
water displaced by the upstream face of the dam. Therefore, L and B almost always vary
with reservoir stage.

Values for A’, A, E, and W were computed at seven reservoir elevations: 560.0, 570.0,
606.0, 620.0, 630.0, 640.0, and 650.0 feet. Elevation 606.0 corresponds to the joint use
pool. Reservoir volumes corresponding to the tops of the inactive pool (567.2), lower
zone of the flood control pool (624.8), upper zone of the flood-control pool (638.0), and
surcharge pool (648.0) were interpolated. In this study, the quadrilateral area A’ and
surface area A were computed from USGS 7.5 minute topographic maps in GIS. The
values for E and W were computed in HEC-RAS based on the surveyed cross sectional
data and 2009 LiDAR data. Surveyed cross section data only reached elevation 640;
therefore LiDAR data was combined with the surveyed data in order to extend cross
section elevations up to reservoir elevation 648.0. The 1987 and 1997 Reports of
Sedimentation did not include reservoir capacity calculations for the top of the surcharge
pool. Mark Twain Lake went into surcharge in 2008, with a crest elevation of
approximately 642 feet, requiring the current study to determine reservoir capacity at
648.0 feet.

In reporting reservoir volumes, or sediment volumes, values were given to the nearest
acre-foot. Due to inaccuracies in the survey data and in the application of the prismoidal
formula, volumes can be accurate to three significant digits, at best. However, in order to
be precise relative to previous work and in comparison of one value to another within this
analysis, precision to the nearest acre-foot was maintained.
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Figure 1. Terms of range-end formula for determining the capacity of a reservoir.
(Taken from ASCE N&R No. 54 “Sedimentation Engineering”, V.A. Vanoni,
Editor, 1975, pp. 378-379).



Table 4 lists quadrilateral and surface areas between ranges at the top of the flood-control
pool. The quadrilateral areas are generally smaller than the total surface areas because
the quadrilateral areas do not reflect inlets and coves along the reservoir shoreline, which
are included in the surface area. Range cross sectional areas measured in the 1983 and
2010 surveys and changes in cross sectional areas during the periods 1982-1987 and
1982-2010 are listed in Table 5a through Se. Cross sectional areas are presented for
elevations 567.2, 606.0, 624.8, 638.0, and 648.0 feet. Item 46 of Plate 56, ENG Form
1787, also lists elevation versus reservoir surface area for 2010.

13. SEDIMENT QUANTITIES

Table 3 lists the original, 1987, 1997, and 2010 reservoir capacities for Mark Twain
Lake. Table 3a provides the computed changes in reservoir capacity for the periods
1983-1987, 1983-1997, and 1983-2010. The 2010 resurvey data show that 56,854 acre-
feet of sediment was calculated to be deposited from 1983 to 2010 (period of operation)
below elevation 638.0. About 26,318 acre-feet were deposited within the joint-use pool
(below elevation 606.0). This decreased the amount of storage in the joint-use pool by
5.8 percent. In the flood-control pool (elevation 638.0 to 606.0), about 33,521 acre-feet
of sediment accumulated. This reduced the flood-control pool capacity by 3.8 percent.
Of the 33,521 acre-feet deposited in the flood control zone, approximately 19,984 acre-
feet was calculated to be in the upper zone between elevations 624.8 and 638.0. The
inactive storage pool (elevations 567.2 to 520) showed an increase in storage of 2,985
acre-feet. The surcharge pool (elevations 648.0 to 638.0) was not evaluated in previous
sedimentation reports. Mark Twain Lake went into surcharge in 2008, with a crest
elevation of approximately 640.4 feet (top of the induced surcharge pool is elevation
642.0), requiring the current study to determine reservoir capacity at 648.0 feet.
Reservoir capacity at elevation 648.0 is 1,772,396 acre-feet. Capacity of the total
surcharge pool is 401,195 acre-feet.

The 1997 resurvey calculated volume change for only the 24 resurveyed ranges.
Remaining ranges were assumed to have no volume change. The following table
summarizes the change in storage from 1983 to 2010 for the various pools. A period of
27.58 years (see Item 28, ENG Form 1787, Plate 55) was used in the calculations.

Amount of Rate of Percent
Sediment Deposited ~ Deposition  of Storage
(acre-feet) (acre-feet/yr) Lost
Entire Reservoir 56,854 2,061 4.0%
Inactive Storage -2,985 -108 -3.4%
Joint-Use Storage 26,318 954 5.8%
Flood-Control Storage 33,521 1,215 3.8%

14. TRAP EFFICIENCY OF THE RESERVOIR

For the period of operation, the entire reservoir has a trap efficiency of 94 percent. This
computation was based on the method of Gunner Brune, where percentage of sediment



trapped is a function of the ratio of reservoir capacity to mean annual inflow, both in the
same volume units (Item 33, Plate 39), presented in a transaction of the American
Geophysical Union, Volume 34, Number 3, Figure 6, June 1953, pages 407-414. Table 7
presents descriptions of the sampling site locations. Appendix B provides the sediment
size distributions based on sediment samples collected 29 April 1988. Sediment samples
were not collected in 2010.

15. DOWNSTREAM CHANNEL AND RESERVOIR OPERATION

A separate study is ongoing concerning changes in the downstream regime. Nine ranges
have been established in the re-regulation pool, and an additional twelve ranges have
been established from the re-regulation dam to the Mississippi River. Inspection trips are
made on an annual basis, and the ranges surveyed periodically. Information concerning
this downstream data may be obtained by contacting the Engineering Division,
Potamology Section, of the St. Louis District.

16. EFFECT ON WATER SUPPLY CONTRACT

The joint-use pool originally had 457,000 acre-feet of storage, of which 20,000 acre-feet
was allocated for water supply. Of the total joint-use storage, 26,318 acre-feet had been
depleted by 2010, a reduction of 5.8 percent. Due to the small amount of storage
depleted, the existing water supply contract should not be changed. In the future, if
sediment distribution decreases the amount of joint-use storage to the extent that any
project purpose is affected, the District Engineer shall make an equitable redistribution of
the storage allocation served by the project. Information concerning future sedimentation
and any redistribution of storage allocations shall be made available to the Missouri State
Water Resources Board.

17. SUMMARY ol Lo o) repont il les crm in previvs veports

C Revlied ox o }}WQ opet etk diseovered - P To Rapyp, gc ke
The computed rate of sediment deposition, 2,061 acre-feet per year, is very near the
predicted rate of 1,740 acre-feet per year, which was the expected yearly
sedimentation rate computed before the operation of the project. Note: the 1987 and 1997
Sedimentation reports incorrectly used 11,500 acre-feet per year as the predlcted rate. Atthe
computed sedimentation rate of 2,061 acre-feet per year, the entire reservoir (below
elevation 638.0) will have lost 103,050 acre-feet of capacity after 50 years of operation.
After 50 years of operation, the joint-use pool will have lost 47,700 acre-feet of storage at
the computed rate of 954 acre-feet per year. At the computed deposition rate of -108
acre-feet per year, the inactive pool (elevations below 567.2 feet) will gain 5,400 acre-
feet of storage after 50 years of operation. The validity of the inactive pool gaining
storage capacity is questionable. The increasing trend of the inactive storage will have to
be verified in future resurveys to determine if this trend is actually valid. These resurveys
only examine data based on a set number of single beam range lines. The lake covers
approximately 40,000 acres at the top of the flood control pool. Analysis of these range
lines does not constitute a detailed storage analysis. The sedimentation program is
established to make sure that gross miscalculations were not made in the initial design of
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the reservoir. If the resurveys show a significant change in initial assumptions, then more
detailed studies would be necessary to further evaluate present day storage.

18. RECOMMENDATION

Current budgeting guidance limits potential funding for future sediment surveys. A
resurvey schedule of ten to fifteen years for the sedimentation ranges will be maintained
until the sedimentation rate has been verified. The decision to do so should be based on
an evaluation of future flood events and their estimated contribution to loss of available
storage.



Table 1. Monthly Precipitation and Runoff for Mark Twain Lake (Sept. 1984 - 2010)

Maximum Minimum Average Average
Precipitation Precipitation Precipitation Runoff Runoff
Month (inches) (inches) (inches) (inches) (percent)
January 5.40 0.20 2.01 0.72 35.87
February 6.90 0.12 2.34 1.17 49.97
March 5.26 0.77 2.42 1.24 51.12
April 9.31 1.60 3.68 1.47 39.94
May 11.76 0.78 4.29 1.74 40.67
June 8.24 0.68 3.92 1.04 26.44
July 15.11 0.57 3.51 1.15 32.78
August 9.31 0.59 3.87 0.47 12.19
September 11.77 1.10 3.16 0.74 23.38
October 8.62 1.29 2.81 0.58 20.52
Nov‘ember 7.22 0.35 2.39 0.81 33.90
December 5.76 0.26 2.08 0.65 31.26
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Table 2. Annual Precipitation and Runoff for Mark Twain Lake (1984 - 2010)

Average
Rainfall Runoff Runoff Daily Runoff

Year (inches) (inches) {percent) (cfs)
1984 23.32 15.31 65.66 2615.00
1985 23.23 19.41 83.54 3314.56
1986 23.16 12.42 53.63 2102.48
1987 23.08 5.43 23.55 927.99
1988 23.00 2.47 10.75 427.46
1989 31.08 3.00 9.65 512.11
1990 44.75 12.11 27.06 2068.01
1991 43.26 10.14 23.43 1722.25
1992 34.59 7.36 21.29 1262.94
1993 50.17 25.33 50.48 4324.60
1994 31.53 8.79 27.88 1500.99
1995 41.88 12.76 30.46 2697.48
1996 38.73 8.71 22.49 1488.69
1997 34.75 8.92 25.67 1523.01
1998 47.50 19.41 40.86 3313.89
1999 26.61 11.66 43.82 1991.07
2000 33.75 2.64 7.83 451.52
2001 44.36 12.31 27.75 2101.95
2002 36.42 10.70 29.39 1827.68
2003 36.08 8.07 22.36 1177.63
2004 38.40 11.72 30.52 2004.04
2005 26.09 6.84 26.23 1168.38
2006 30.44 4.06 13.34 693.40
2007 36.41 7.82 21.48 1203.53
2008 57.44 30.00 52.23 5134.90
2009 59.22 20.57 34.73 3512.05
2010 44.73 21.57 48.22 3683.29
Maximum  59.22 30.00 83.54 5,135
Minimum  23.00 2.47 7.83 427

Average 36.02 11.83 32.38 2,005
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Table 3. Tabulation of Capacity for Mark Twain Lake

Original 1987 1997 2010
Elevation Capacity Capacity Capacity? Capacity
(NGVD) (ac-ft) (ac-ft) (ac-ft) (ac-ft)
560 50,150 47,330 60,729 45,742
565 74,448 71,275 85,795 75,754
567.2 87,027 83,699 97,609 90,012
570 104,716 100,856 112,644 108,529
575 141,508 136,699 144,150 146,258
580 185,196 179,438 184,280 188,297
585 236,332 229,625 230,458 236,226
590 295,388 287,732 284,775 291,072
595 362,886 354,280 345,323 353,859
600 439,401 429,846 410,305 425,613
605 525,560 515,056 480,048 507,359
606.0 543,994 533,300 494,527 520,661
610 622,607 611,783 552,443 600,123
615 732,139 721,152 627,205 704,930
620 854,997 843,849 705,148 822,804
624.8 986,079 974,775 782,509 949,209
625 991,779 980,388 785,732 954,772
630 1,145,045 1,131,470 868,598 1,087,572
635 1,316,103 1,300,345 953,657 1,265,088
638.0 1,428,055 1,410,987 1,005,684 1,371,201
640 = - - 1,448,914
645 - - - 1,644,080
648.0 - - -- 1,772,396
650.0 - - -- 1,862,428

Y Based on resurveyed cross sections only - additional capacity from ranges not surveyed =

333,156

ZReservoir capacity calculations ended at 638.0 feet, top of flood control pool, in the original,
1987, and 1997 Reports of Sedimentation
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Table 3a. Computed Change in Capacity For Mark Twain Lake

Change in Change in Change in
Capacity Capacity Capacity
Elevation  1983-1987Y 1983-1997¢  1983-2010
(NGVD) (ac-ft) (ac-ft) (ac-ft)
567.2 -3,328Y 2,059 2,985
606.0 -10,694 -5,136 23,333
624.8 -11,304 -4.835 36,870
638.0 -17,068 -4.,054 -56,854
648.0 - - --

¥ As reported in 1986 and 1997 Reports of Sedimentation, Mark Twain Lake

4, . . . .
¥ Negative value indicates decrease in storage

¥Reservoir capacity calculations ended at 638.0 feet, top of flood control pool, in
the 1987 and 1997 Reports of Sedimentation
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Table 4. Area Data by Reach for Mark Twain Lake, Elevation 606.0 feet

Measured
Quadprilateral Area - Surface Area A
Reach A' * (acres) (acres)

Dam-1A 85.9 174.2
1A-9A 631.8 1,496.2
9A-11A 849.2 9753
11A-16A 896.0 1,261.0
16A-34A 1,334.0 1,955.8
34A-35A 782.0 1,036.8
35A-36A 391.2 713.5
36A-37A1 182.0 408.6
37A1-40AB 125.7 597.7
40AB-41AB 112.0 307.1
41AB-42AB 67.6 276.6
42AB-43B 43.7 112.1
43B-44B - -
44B-45B -- -
45B-46B -- --
46B-END -- --
2A-3A 162.5 381.7
3A-4AB 240.0 579.3
4AB-5B 130.6 148.5
5B-END 6.4 453
6A-7A 465.9 1,223.5
7A-8B 180.0 202.4
8B-END 7.0 14.2
10AB-END 493 64.0
12A-13B 93.8 134.3
13B-END 29.9 50.4
14A-15B 263.5 298.8
15B-END 7.1 8.6
17A-18A 891.6 843.9
18A-26A 802.9 1,115.6
26A-28A 747.0 1,026.1
28A-31AB 207.0 469.1
31AB-32B 61.4 64.3
32B-END 1.5 17.4
19A-20A 477.2 713.7

YIndicates cross section did not extend below elevation 606.0
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Table 4. Area Data by Reach for Mark Twain Lake, Elevation 606.0 feet (continued)

Measured
Quadrilateral Surface Area
Reach Area - A' * (acres) A (acres)

20A-21B 338.4 678.4
21B-22B 166.6 185.4
22B-23B 0.3 1.0
23B-END -- --
24B-END -- --
25B-END -- --
27B-END 19.2 20.3
29AB-30B 19.0 78.9
30B-END -- --
33AB-END 51.7 82.6
37AB-38B 87.0 309.4
38B-39B 0.6 1.0
39B-END -- --
47B-48B -- --
48B-END -- --
36A-37A2 212 330.1
28A-29AB 219 388.8
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Table 5a. Range Cross Section Data for Mark Twain Lake, Elevation 567.2 feet

Original Change in Change in
Cross-Sectional Cross-Sectional Cross-Sectional Cross-Sectional
Range Area, 1982 Area, 1982-1987 Area, 2010 Area, 1982-2010
(ft%) (ft%) (ft%) (ft%)
1A 56,397 -1,149 53,803 -3,094
2A 54,635 -873 51,738 -2,897
3A 22,012 -1,470 19,986 -2,026
4AB Y - - -
5
B - - - -
6A 61,941 -1,536 59,339 -2,602
7A - - -- -
8B - - -- -
9A 64,256 -832 56,672 -7,584
10AB 4,520 -131 3,516 -1,004
1tA 54,261 -2,966 49,382 -4,879
12A 9,075 -661 7,823 -1,252
13B -- - - --
14A 9,816 -780 7,194 -2,622
15B -- - - --
16A 85,947 -6,773 83,603 -2,344
17A 4,952 -1,141 3,538 -1,414
18A 2,913 -216 2,542 -371
19A 2,038 130 - --
20A 171 -171 -- --
21B - - -- --
22B - -- -- -
23B - -- -- --
24B - -- -- --
25B - -- -- --
26A 546 -131 -- --
27B -- - -- --
28A -- - -- --
29AB -- - -- --
30B -- - -- --
31AB -- -- - --
32B -- - -- --
33AB 1,832 -149 1,665 -167
34A 17,862 -832 17,253 -609
35A 3,386 -108 2,637 -749

Undicates cross section did not extend below elevation 567.2.
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Table 5a. Range Cross Section Data for Mark Twain Lake, Elevation 567.2 feet (continued)

Original Change in Change in
Cross-Sectional Cross-Sectional Cross-Sectional Cross-Sectional

Range Area, 1982 Area, 1982-1987 Area, 2010 Area, 1982-2010

(ft%) (ft%) (ft) (ft)
36A 1,597 217 - --
37A1 521 -191 - --
37A2 - - - .-
38B - - - -
39B - - - -
40AB - - - -
41AB - - - -
42AB - - -- -
43B - - - -
44B - - - -
45B - - -- -
46B - - -- -
47B - - -- -
48B - - - --
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Table 5b. Range Cross Section Data for Mark Twain Lake, Elevation 606.0 feet

Original Change in Change in
Cross-Sectional Cross-Sectional Cross-Sectional Cross-Sectional
Range Area, 1982 Area, 1982-1987 Area, 2010 Area, 1982-2010
(ft) (ft) (ft) (ft’)
1A 142,390 -1,505 138,922 -3,468
2A 127,809 -323 124,671 -3,138
3A 61,506 -1,080 59,185 -2,321
4AB 23,914 -611 22,765 -1,149
5B 2,354 -541 1,099 -1,255
6A 153,207 -1,611 150,381 -2,826
7A 27,878 -1,510 25,989 -1,889
8B 1,883 -482 237 -1,646
9A 213,828 -740 202,388 -11,440
10AB 33,507 81 32,005 -1,502
11A 175,761 -3,187 170,816 -4,945
12A 41,491 -284 40,249 -1,242
13B 11,596 -70 10,384 -1,212
14A 97,482 -868 91,213 -6,269
15B 2,972 -459 1,211 -1,761
16A 321,486 -7,761 318,308 -3,178
17A 183,305 -3,730 182,328 -977
18A 72,377 -602 70,842 -1,535
19A 89,553 -314 87,852 -1,701
20A 45,171 -1,070 43,551 -1,620
21B 13,063 -967 5,430 -7,633
22B 596 105 736 140
23B Y -- - --
24B -- -- -- --
25B -- -- - --
26A 56,642 -639 54,093 -2,549
27B 5,956 -435 4,006 -1,950
28A 27,931 248 24,244 -3,687
29AB 3,283 -809 1,183 -2,100
30B -- -- 2 2
31AB 2,841 -498 986 -1,855
32B 1,058 -146 650 -408
33AB 22,056 407 21,941 -115
34A 140,175 -1,564 138,338 -1,837
35A 102,433 -2,026 98,622 -3,811

¥Indicates cross section did not extend below elevation 606.0.
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Table 5b. Range Cross Section Data for Mark Twain Lake, Elevation 606.0 feet (continued)

Original Change in 2010 Change in

Cross-Sectional Cross-Sectional Cross-Sectional Cross-Sectional

Range Area, 1982 Area, 1982-1987 Area Area, 1982-2010
(ft’) (ft’) (ft*) (ft*)

36A 68,537 -807 67,306 -1,231
37A1 24,651 -819 22,964 -1,687
37A2 13,522 -139 11,967 -1,555
38B 42 30 7 -35
39B -- -- -- --
40AB 14,091 -657 9,643 -4,448
41AB 7,000 -1,264 2,373 -4,627
42AB 2,687 -486 1,877 -810
43B 554 67 691 137
44B -- -- -- -
45B -- -- -- --
46B -- -- -- -
47B 16 16 67 51
48B -- -- -- -

19



Table Sc. Range Cross Section Data for Mark Twain Lake, Elevation 624.8 feet

Original Change in 2010 Change in
Cross-Sectional Cross-Sectional Cross-Sectional Cross-Sectional

Range Area, 1982 Area, 1982-1987 Area Area, 1982-2010

(ft*) (ft") (ft*) (ft")
1A 185,987 -1,629 182,602 -3,385
2A 164,963 -283 161,866 -3,097
3A 82,245 -1,082 79,925 -2,320
4AB 57,145 -1,921 54,621 -2,524
5B 14,392 -435 12,761 -1,631
6A 200,018 -1,535 206,039 6,021
7A 56,479 -1,473 56,722 243
8B 8,124 -554 6,498 -1,626
9A 292,210 -769 281,261 -10,949
10AB 55,281 110 54,243 -1,038
11A 236,618 -3,172 231,754 -4,864
12A 61,243 -258 69,728 8,485
13B 26,945 -12 25,699 -1,246
14A 169,755 -602 163,693 -6,062
15B 14,921 -735 17,385 2,464
16A 443,206 -7,756 440,187 -3,019
17A 297,698 -3,449 297,081 -617
18A 119,252 -568 117,921 -1,331
19A 150,415 -144 149,076 -1,339
20A 91,572 -1,129 91,789 217
21B 37,669 -1,068 30,088 -7,581
22B 6,407 191 6,347 -60
23B 1,265 77 1,459 194
24B 1,904 17 1,718 -186
25B 4,305 -144 4,106 -199
26A 134,376 -602 131,948 -2,428
27B 21,839 -578 19,652 -2,187
28A 94,911 -62 91,409 -3,502
29AB 25,288 -1,038 26,383 1,095
30B 3,289 -167 3,440 151
31AB 24,634 -454 21,679 -2,955
32B 10,573 -464 9,216 -1,357
33AB 37,709 387 37,719 10
34A 231,753 -1,807 229,943 -1,810
35A 167,328 -2,206 171,754 4,426
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Table 5c. Range Cross Section Data for Mark Twain Lake, Elevation 624.8 feet (continued)

Original Change in Change in
Cross-Sectional Cross-Sectional Cross-Sectional Cross-Sectional
Range Area, 1982 Area, 1982-1987 Area, 2010 Area, 1982-2010
(ft*) (ft*) (ft*) (ft*)
36A 120,670 -665 119,722 -948
37A1 50,317 -597 48,978 -1,339
37A2 28,968 -160 29,993 1,025
38B 23,020 -75 21,612 -1,408
398 408 -41 499 91
40AB 38,818 -715 34,317 -4,501
41AB 20,244 -1,530 15,111 -5,133
42AB 24,503 -1,427 21,180 -3,323
43B 20,566 39 19,171 -1,395
44B 5,217 -234 6,428 1,211
45B 1,192 -33 1,602 410
46B 1,277 -343 1,255 -22
47B 6,371 -53 5,996 -375
48B 1,420 28 865 -555
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Table 5d.

Range Cross Section Data for Mark Twain Lake, Elevation 638.0 feet

Original Change in Change in
Cross-Sectional Cross-Sectional Cross-Sectional Cross-Sectional
Range Area, 1982 Area, 1982-1987 Area, 2010 Area, 1982-2010
(ft’) (ft’) (ft*) (ft’)
1A 217,433 -1,660 214,108 -3,325
2A 191,665 -250 188,632 -3,033
3A 97,401 -1,083 95,107 -2,294
4AB 81,375 -1,891 78,848 -2,527
5B 25,626 -348 24,119 -1,507
6A 234,613 -1,548 253,770 19,157
7A 80,239 -1,513 86,383 6,144
8B 16,102 -380 14,593 -1,509
9A 348,955 -761 338,111 -10,844
10AB 73,246 174 72,322 -924
11A 279,817 -3,149 275,028 -4,789
12A 76,636 -305 98,246 21,610
13B 43,957 49 42,779 -1,178
14A 228,335 -753 222,122 -6,213
15B 26,281 -868 40,633 14,352
16A 531,249 -8,014 528,220 -3,029
17A 385,795 -3,377 385,402 -393
18A 153,417 -507 152,174 -1,243
19A 194,234 -112 195,741 1,507
20A 132,043 -1,072 132,352 309
21B 58,451 -1,114 50,989 -7,462
22B 18,489 43 18,409 -80
23B 9,804 250 9,723 -81
24B 10,170 46 9,974 -196
25B 15,151 -292 14,783 -368
26A 194,033 -558 191,738 -2,295
27B 35,498 -593 33,312 -2,186
28A 149,428 -729 147,602 -1,826
29AB 50,771 -1,005 51,968 1,197
30B 18,103 -48 18,200 97
31AB 47,180 -328 44,136 -3,044
32B 26,322 -516 24,864 -1,458
33AB 52,266 410 52,332 66
34A 310,986 -1,955 309,185 -1,801
35A 218,066 -2,168 236,589 18,523
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Table 5d. Range Cross Section Data for Mark Twain Lake, Elevation 638.0 feet (continued)

Original Change in Change in
Cross-Sectional Cross-Sectional Cross-Sectional Cross-Sectional
Range Area, 1982 Area, 1982-1987 Area, 2010 Area, 1982-2010
(ft’) (ft*) (ft") (ft*)
36A 158,914 -624 158,672 -242
37A1 71,566 -435 74,151 2,585
37A2 43,245 -105 55,103 11,858
38B 49,578 -64 48,340 -1,238
39B 10,693 -155 10,619 -74
40AB 63,270 -585 61,570 -1,700
41AB 39,532 -1,572 34,786 -4,746
42AB 54,176 -1,420 50,885 -3,291
43B 44,928 108 44,2770 -658
44B 27,513 -267 34,472 6,959
45B 23,979 -161 32,585 8,606
46B 8,769 -351 8,478 -291
47B 19,258 -575 18,990 -268
48B 11,560 1t 9,245 -2,315
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Table S5e. Range Cross Section Data for Mark Twain Lake, Elevation 648.0 feet

2010 2010
Cross-Sectional Cross-Sectional

Range Area Range Area

(ft*) (ft*)
1A 238,475 36A 191,567
2A 209,319 37A1 98,050
3A 106,951 37A2 82,465
4AB 98,270 38B 70,876
5B 33,759 39B 27,991
6A 297,184 40AB 89,100
TA 112,348 41AB 62,286
8B 25,539 42AB 76,442
9A 382,913 43B 63,769
10AB 87,213 44B 64,334
11A 308,321 45B 77,174
12A 124,267 46B 39,881
13B 57,994 47B 33,789
14A 269,042 48B 19,810
15B 65,364
16A 600,462
17A 455,801
18A 180,664
19A 236,427
20A 165,143
21B 68,083
22B 29,771
23B 18,384
24B 19,491
25B 26,748
26A 240,025
27B 46,916
28A 203,128
29AB 74,102
30B 33,346
31AB 64,485
32B 41,430
33AB 67,722
34A 372,747
35A 297,751
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Table 6. Descriptive Locations of Sediment Sampling Sites (29 April 1988)

Site
Identification Description
Near the confluence of the Elk and Middle
MT EM Forks.
Near Range 28A.
MT FF North Fork at Highway FF near Range 43B.
MT IC Upper end of Indian Creek near Range 8B.
MT LC Upper end of Lick Creek on Range 5B.
MT LI Extreme upper end of Little Indian Creek.
No range nearby.
Near center of main body of lake, opposite from
MT 22 Spalding Recreation Area (Old Joanna Bridge
Site). Between Ranges 1A and 6A.
MT 33 Upsteam side of Route J bridge (Lick Creek)
near Black Jack Marina. Near Range 3A.
On South Fork, upstream of Highway 107 bridge
MT 66
near Range 18A.
On North Fork, upstream of Highway 107 bridge
MT 77
near Range 34A.
On South Fork, upstream of Highway 154 bridge
MT 88
near Range 20A.
MT 99 On North Fork, upstream of Highway 24 bridge

near Range 40AB.
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EC 1110-2-241
2 Nov 82
EM 1110-2-4000

DEPARTMENT OF THE ARMY

RESERVOIR SEDIMENT CORPS OF ENGINEERS
DATA SUMMARY MARK TWAIN LAKE
NAME OF RESERVOIR
DATA SHEET NO.
1. OWNER_Dept. of Army, Corps of Engineers 2. STREAM Salt River 3. STATE Missouri
% 4. SEC 23 & 26 TWP. 5SN__RANGE  7W 5. NEAREST P.O. Center 6. COUNTY_Ralls
7. LAT.39°31'29" LONG. 91°38 36" 8. TOP OF DAM ELEVATION 653.0 9. SPILLWAY CREST ELEV. 639.0%
10. STORAGE ALLOCATION 11. ELEVATION TOP OF 12. ORIGINAL 13. ORIGINAL 14. GROSS STORAGE , 15. DATE
POOL SURFACE AREA, ACRES CAPACITY, ACRE-FEET ACRE-FEET STORAGE BEGAN
a. FLOOD CONTROL 638.0 38,580 884,061 1,428,055 September 1983
b. MULTIPLE USE 606.0 18,650 456,967% 543,994
o
S | ¢ POWER
4
& | o waTER suPPLY 16. DATE NORMAL OPER
E BEGAN
e. IRRIGATION September 1983
f. CONSERVATION
g INACTIVE 567.2 5,970 87,027 87,027
17. LENGTH OF RESERVOIR 134.9° MILES AV. WIDTH OF RESERVOIR 0.45 MILES
8 |18 TOTAL DRAINAGE AREA 2318 SQ ML | 22. MEAN ANNUAL PRECIPITATION 36.02 INCHES
jund
% | 19 NET SEDIMENT CONTRIBUTING AREA 2,258 SQ ML | 23. MEAN ANNUAL RUNOFF 11.83 INCHES
o
= | 20.LENGTH 129 MILES | AV. WIDTH 18 MILES 24. MEAN ANNUAL RUNOFF 1,462,503 ACFT.
=
21. MAX. ELEV. 1,000 MIN. ELEV. 515 25. ANNUAL TEMP: MEAN 54.6°F RANGE  -21°to0 108° F
26. DATE OF 27. PERIOD 28 ACCL. 29 TYPE OF 30. NO. OF RANGES 31. SURFACE AREA, 32 CAPACITY, 33. C/I. RATIO,
SURVEY YEARS YEARS SURVEY OR CONTOUR INT ACRES ACRE-FEET AC.-FT. PER AC -FT.
September 1983 4.08 4.08 Range (D) 49 38,580 1,428,055 1.23
{(Date of
Operation)
Sept.-Oct. 1987 Range (D) 49 38,580 1,410,987 1.21
Sept. 1996 9.83 13.91 Range (D) 24 38,580 1,338,840 0.96
May 2010 1367 27.58 Range (D) 49 39,262 1,371,201 0.94
26. DATE OF 34. PERIOD ANNUAL 35. PERIOD WATER INFLOW. ACRE-FEET 36. WATER INFL. TO DATE, AC -FT.
SURVEY PRECIPITATION
a. MEAN ANNUAL b. MAX. ANNUAL c. PERIOD TOTAL a MEAN ANNUAL b. TOTAL TO DATE
September 1983 46.1 1,714,942% 1,898,303% 6,859,768% 1,714,942% 6,859,768*
Sept.-Oct. 1987
< { Sept. 1996 21.49 1,380,282 3,130,887 12,689,131 1,405,385 19,548,899
[
<
o | May2010 39.44 1,540,375 3,717,555 21,565,255 1,468,301 41,114,154
>
g
& | 26 DATE OF 37. PERIOD CAPACITY LOSS, ACRE-FEET 38. TOTAL SED. DEPOSITS TO DATE, ACRE-FEET
7 | SURVEY
a. PERIOD TOTAL b. AV. ANNUAL ¢. PER SQ. ML-YEAR a. TOTAL TO DATE b. AV. ANNUAL ¢. PER SQ. MI-YEAR
September 1983 17,068 4,183* 1.85¢ 17,068* 4,183 1.85
Sept.-Oct. 1987
Sept. 1987-1996 4.054° 290° 0.13° 21.122% 1,518 067*
May 2010 39,786% 1,693 0.75¢ 56,854 2,061 0.91
26. DATE OF 39. AV. DRY WGT 40. SED. DEP. TONS PER $Q. MI-YR. 41. STORAGE LOSS PCT. 42. SED. INFLOW PPM
SURVEY LBS. PER CU. FT a PERIOD b. TOTAL TO DATE a AV.ANN. b. TOTAL TODATE | a PERIOD b. TOTAL TO
DATE
September 1983
Sept.-Oct. 1987 291 1,174 1,174 0.29 1.20 1,160 1,160
May 2010 291 727 792 0.20 5.46 7,656 884
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. DATE OF 43. DEPTH DESIGNATION RANGE IN FEET BELOW, AND ABOVE, CREST ELEVATION

URVEY
Bottom- 100-85 85-70 70-55 55-40 40-25 25-10 10-Crest
100

PERCENT OF TOTAL SEDIMENT LOCATED WITHIN DEPTH DESIGNATION

September 1983

v
2/
3
4
5

o
I

.

9.

Elevation of top of gates in closed position

Includes 20.000 acre-feet of water supply.

50.8 miles, Salt River and North Fork: 20.0 miles. South Fork: 29.3 miles. Middle Fork: 12.2 miles. Elk Fork: 13.3 miles. Lick Creek: 9.3 miles. Indian Creek
For period 10/1/83 through 9/30/87

Current survey only. Based only on 24 resurveyed cross sections. Assumed no volume change in rest of reservoir. The 1996 Report of Sedimentation listed
period totals (1987 to 1996) for ltems 38a. b. and ¢ based on 24 resurveved cross sections. The values were updated in the 2010 Report of Sedimentalion to
reflect accumulative total sediment deposits below crest for the period 1983-1996.

Period totals provided for 1987-2010

Insufficient data 1o determine.

. AGENCY MAKING SURVEY U.S. Army Engineer District
. AGENCY SUPPLYING DATA St. Louis. Missouri 50. DATE _March 2011

4 6.2 6.8 16.7 167 10.2 10.4 256
Sept.-Oct. 1987
September 1996 z
May 2010 z
26. DATE OF 44. REACH DESIGNATION PERCENT OF TOTAL ORIGINAL LENGTH OF RESERVOIR
SURVEY
0-10 ! 10-20 | 20-30 | 30-40 l 40-50 | 50-60 I 60-70 l 70-80 I 80-90 | 90-100 | -105 | -110 | -115 | -120 | -125
PERCENT OF TOTAL SEDIMENT LOCATED WITHIN REACH DESIGNATION
September 1983
26.3 220 12.5 8.0 153 8.7 5.0 0.9 0.3 1.0
Sept.-Oct. 1987
September 1996 z
May 2010 2
45. RANGE IN RESERVOIR OPERATION
WATER YEAR MAX ELEV. MIN. ELEV. INFLOW, AC -FT. WATER YEAR MAX. ELEV. MIN. ELEV. INFLOW, AC -FT.
1984 613.18 596.88 1,898,303 2003 613.34 597.62 852,580
1985 630.56 602.01 1,832,823 2004 619.36 603,53 1,450,877
1986 627.10 600.22 1,886,852 2005 616.95 599.36 845,883
1987 608,97 600.71 1,241,790 2006 613,57 599.30 502,004
1988 608.58 597.93 309,297 2007 616.96 602.19 871,332
1989 609.14 598.02 370,665 2008 640.36 602.97 3,717,555
1990 622.73 601.53 1,497,144 2009 625.30 603.97 2,542,649
1991 620.34 603.30 1,246,869 Sept. 2010 630.21 605.72 2,666,617
1992 615.27 600.76 914,354
1993 636.77 605.21 3,130,887
1994 621.35 600.21 1,086,720
1995 636.22 599.74 1,952,928
1996 627.55 600.60 1,077,776
1997 622.82 59585 1,102,628
1998 632.83 596.81 2,399,182
1999 617.85 598.40 1,441,487
2000 604.10 596.86 327,498
2001 625.14 594.54 1,521,761
2002 633.98 598.13 1,323,203
46. ELEVATION-AREA-CAPACITY DATA
ELEVATION AREA CAPACITY ELEVATION AREA CAPACITY ELEVATION AREA CAPACITY
560 4,607 45,742 600 16,184 425,613 635 36,812 1,265,088
565 5,848 75,754 605 18,188 507,359 638.0 39,492 1,371,201
567.2 6,449 90,012 606.0 18,792 520,661 640 41,175 1,448,914
570 6914 108,529 610 20,442 600,123 645 46,469 1,644,080
575 8,531 146,258 615 22,984 704,930 648.0 49,789 1,772,396
580 9,875 188,297 620 26,058 837,516
585 11,274 236,226 6248 28,951 949,209
590 12,765 291,072 625 29,088 954,772
595 14,389 353,859 630 32,494 1,087,572
47. REMARKS AND REFERENCES
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RANGE NO. o2, /=4 BY: & ZRuooe | DATE: <&//0/82.
| NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-i. Topo 9

ATL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NATLS IN WASHERS.
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF TEE SEDIMENTATION
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. CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF THE SEDIMENTATION
j RANGES. : ' :
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ALL, COORDINATES' ARE SCALE MISSOURI STATE PLANE FAST ZONE.
ALL TTE POINTS IN TREES ARE NAILS IN WASHERS.
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CLARENCE CANNON DAM AND MARK TWAIN RISEHVOIR MONUMENTATION OF THE SEDIMENTATION

RANGES.

RANGE NO. 4£-458 i é’&baa:

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ATOM. TYPE B-1.
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ALL COORDINATES® ARE SCALE MISSOURI STATE PLANE EAST ZONE.

ALL TIE POINTS IN TREES ARE NATLS IN WASHERS.
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_ NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ATUM. TYPE B-1. _..Tero |l

ALL COORDINATES' ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS. -
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF THE SEDIMENTATION
RANGES.

RANGE NO. SR &4 BY: & Bope DATE: &/ 21/ 8z
NOTE: ALL MONUMENTS ARE 2—3/8" DIA. ALUM. TYPE B-1. _JoPo 5

ALL COORDINATES' ARE SCALE MISSOURI STATE PLANE FAST ZONE.
ALL TIE POINTS IN TREES ARE NATLS IN WASHERS.
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RANGES. o
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NOTE: ALL MONUMENTS ARE 2-3/8" DIA ATUM. TYPE B-1. o Tore 16

ALL COORDINATES' ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NATLS IN WASHERS.
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CLARENCE CANNON DAM AND MARK TWATN RZESERVOIR MONUMENTATION OF THE SEDIIV[ENTATION
RANGES

RANGE NO. 52-/042 B: QOwen Luroweste DATE: _7/82

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ATUM. TYPE B-1.

ALL COORDINATES' ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALL TTE POINTS IN TREES ARE NATLS IN WASHERS. - '

5+47‘, on E+oo!

Erom itotersection od MHwy " and Hwy BB
"/‘rd}fﬁ/ e s+ ©orl /-/u;j ,BB 128 X ;). Thes /Oa.é.k
ad orth o 75 % s Fo range.
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Some as wboye.

KENNETE BALK AND ASSOCIATES, ST. LGUIS, MO. SHEET KNO.

ORIGIN AL
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™8 CLARENCE CANNON DAM AND MAFK TWAIN RESERVOTR VONUMENTATION OF THE SEDTMENTATION ”
RANGES. ~
RANGE NO. oR-/ A BY: Doy Zerpuieste DATE: & /82

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. AIUM. TYPE B-1.

T0FO0 17,18
ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALLTIEPONTSEMARENAHSINWASHERS -
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KENNETH BATX AND ASSOCIATES, ST. ILOUIS, MO. SHEET RO.
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. CLARENCE CANNON DAM AND MARK TWATN RESERVOIR MONUMENTATION OF TBE SEDD{ENTATION

RANGES.

RANGE NO. SK-11A4 BY:

NOTE:

(Qk/:n Lerrpu) == te DATE: & /&2

ATI, MONUMENTS ARE 2-3/8" DIA. AIOM. TYPE B-1.
ATL, COORDINATES' ARE SCALE MISSOURT STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NATLS TN WASHERS.

St tion ECToO: ‘
Frops iaterscation of Hwy T and /Jwg BB
travel dest on Hewy BB" 2.75 X mi. Fo gravel
road on righ+ e+ <ad of Payc:meﬂ-:‘ Then travel
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L/m«'?lh /Foot L QCross priver,

4D (,1,70/ ba«:/‘ need
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Stadion 3d3+o2 %]
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Sowuth /800'T,

1 KENNETH BATE AND ASSOCIATES, ST. IOUIS, MO.

SHEET NO.

OGN RAL
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF THE SEDD{EN’ILATION
RANGES.

o ;.gim\:;i- T, sk-/24 Bl: &/4/@7 Z ttrpus & St " DATE: 5/52

i h i

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ALOM. TYPE B-1. Toro |8
ALL COORDINATES' ARE SCALE MISSOURT STATE PIANE FAST ZONE. ’
ALL TTE POINTS IN TREES ARE FATLS IN WASHERS.
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. CLARENCE CANNON DAM AND MARK TWATN RESERVOIR MONUMENTATION OF THE SEDIMENTATION
1. RANGES.

RANGE NO. 5R-/3B  Bl: _ ey 2 roweste DATE: __ 7/&2

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ATUM. TYPE B-1. -  ToPo__ I8
ALL COORDINATES' ARE SCATE MISSOURL STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NATLS IN WASHERS.
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 RANGE NO. 5&- /44 BY: e, Zirrmid @ ste DATE: _ 7/82

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ATUM. TYPE B-1. _ ToPO_.. 17
ALL COORDINATES' ARE SCALE MISSOURI STATE PLANE EAST ZONE.

ALL TIE POINTS IN TREES ARE NAILS INWASHERS
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B s LVZ o P R W

LRt Ch T menl el T Tl AELSER LR NILUIIE S o
RANGES.
RANGE NO. =@-/44  BI: i Zigrowe sde " DATE: 7/82

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ATUM. TYPE B-1.

ALL COCRDINATES' ARE SCALE MISSOURT STATE PIAKEEAST ZONE.
ALL TIE POINTIS IN TREES ARE NATLS TN WASHERS. -

5-/'&:740/7 O+DO !
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Soo' t Alorth of Baanister - Mecker Cam.

KENNETH BALK ARD ASSOCTATES, ST. 1IO0UIS, MO. SHEET KNO.

Or-1G1N AL



DACW13-82~-p-0011 1=-271571-22.18-3

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF THE SEDIMENTATION

RANGES.
RANGE NO. /53 BY: Geve Biro= ' DATE: /0/5/az.
'NOTE: ALL MONUMENTS ARE 3” DIA. ALUM. TYPE B-/ de &-2. ToPo G,z

ALlL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS. :
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CLARENCE CANNON DAM AND MARK TWATIN RESERVOIR MONUMENTATION OF THE SEDIMENTATION
RANGES.

RANGE NO. 52-/6 A _ BY: Ouey Zuroweste DATE: </82
NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ATUM. TYPE B-1. ToPo 18, 23

ALL COCRDINATES' ARE SCALE MISSOURL STATE FLANE EAST ZONE.
ALL TTE POINTS IN TREES ARE RATLS IN WASHERS.
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KERNETH BALK AND ASSOCTATES, ST. LOUIS, MO. SHEET NO. )
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DACY43-82-D-0011

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF Fak SEDTREFIATION
RANGES. g

RANGE NO. SB-/¢A B2 LOyen Letrow cstic DATE: _o/&a

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. AIUM. TYPE B-1.
' ALL, COCHDINATES AHE SCALE MISSOURI STATE FIANE EAST ZONE.
ALL TTE POINTS IN TREES ARE NATLS IN WASHERS.
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_ , DRIGIN AL
TR ¥'LK AND ASSOCIATES, ST. 1OUIS, MO. SHEET RNO.
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1-2757-22.9=

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF THE SEDIMENTATION

RANGES.

RANGE NO. 3#-/7A4  BY: Den Zetroulecste - DATE: 5/4

ROTE: ALL MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1.

TOoPO 23

ALT, COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALL TTE POINTS IN TREES ARE NATLS IN WASHERS.
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KENNETH BALK AND ASSOCTATES, ST. LOUIS, MO.

ORIGINAL
SHEET RO. C
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF THE SEDIMENTATION
RANGES. ,

RANGE NO. 5R-/74  BY: Duer Zivrosw ==t DATE: s/g=

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ATUM. TYPE B-1.

ALL COCRDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALL TTE POINTS IN TREES ARE NATLS IN WASHERS.
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KENNETH BALK AND ASSOCIATES, ST. 10UIS, MO. SHEET NO. '
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" CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MUNUMENTATION OF THE SEDIMENTATION
RANGES.

RANGE NO. SR /8-A4 BY: & Booos DATE: &o////BZ
' ToPo 30

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1.
ALL COCRDINATES ARE SCALE MISSCURI STATE PIANE EAST zoms

ALL TTE POINTS IR TREES ARE NATLS IN WASHERS.
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KENNETH BALK AND ASSOCIATES. ST. IOUIS, MO. SHEET NO.
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DACW43-82-D-0011 7 1-2757-22.9-8

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATIORN OF THE SEDIMENTATION

RANGE NO. =sp-/3 8 Bl & . Bocos - DATE: &///8z
NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1. - . Jopo 30

ALL COCHDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ATL, TIE POINTS IN TREES ARE NAILS IN WASHERS.'
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DACWA 3-82-D-0011 1-2757-22.9-8 * -

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF THE SEDIMERTATION
RANGES.

RANGE RO. sz 204 BY: & Buoos DATE: <&/// /82"
NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1. ' 70P0 3/

ATL COORDINATES' ARE SCALE MISSCURI STATE PLANE EAST ZOKE.
ALL TIE POINTS IN TREES ARE NATIS IN WASHERS.
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DACW43-82-D-C011 1-2757-22.9-S

CLARENCE CARNON DAM AND MARK TWAIN RESERVOIR FDNUMENTATION OF THE SEDIMENTATION
RANGES.

RANGE NO. _3R-2/B  BT: _(Oyen Luromests - DATE: 7/82
NOTE: ALL MONUMENTS ARE 2-3/8" DIA. AIUM. TYPE B-1. . ToPo 3z

ALT, COCRDINATES  ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALT, TTE POINTS IN TREES ARE NATLS IN WASHERS.
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CLARENCE CANNOR DAM AND MARK TWATN RESERVOIR MONUMENTATION OF THE SEDD’ENTATION
RANGES.

RANGE NO. =52-2/8  Bl: Oye, Lurowesite DATE: 7/82
NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ATOM. TYPE B-1.

ALT, COORDINATES' ARE SCALE MISSOURT STAEIIEPIANEEAST ZORE.
AII:TIEPOINTSINTREESARENAHS IN WASHERS.:

STATL ond. O+CO -

From intersection of Hiroy 107 and Hwy /54,
Fravel Ilest on /-Jk/ /754 3.?5,,;,'2" Ao j,odvg/ f“oac/A
on left Then -/'ravc/ South on gravel rosd 3.25 ;. T
+o gravel road on Jely Then Fravel Aorth-Eas+
o jrav¢/ road 2.1 m/.T 4o ;Ao;n# were rga.d' —_'-/urn_-s
a’ue-/-/or'_J'/J- Then prck South RO'E oo ramnge,

~

Stadipy 16+7 3

From ,/;#r:r'Sé‘c-/ﬂon 07! wa /S and A1l <f "E
trave] Seuth on Hwg TET 2mi T o m?’fe”-Sec.#fan
of grave! road. 7"/56/7 Fravel Klest on grave/

romd tm. ¥ Fo T It &r section a,éﬁrare/f‘mdﬁ

Then Fravel Soudbs on jr‘aye/ roed Qs mT.
Then pack et 150’ Lo Kange.

OoUC AR
KENETE RETD 29N AQQACT AT O

AL SHEET RO. ’



1-2757-22.9-8

CusdiEned CAlivoly Uil ALD fuuil TWAlN AESIAVULIR kU ENTATION OF THE SEDIMENTATION
RANGES. :

DACW43-82-D-0011

RANGE NO. 52-228 BY: Ouen Zuyrpuest= DATE: 7/82
NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1. | ToPo 33
ATTL COCRDINATES' AHE SCALE MISSCURI STATE PTANE EAST ZONE.
MLTIER)IHTSBITREESARENAHSHWASHERS -
/4 "043»2_ .
/ouoqzé% ! ? 5" maplc
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10°0ak ‘;‘ : ' N W o
n e"Map le T
*\\\ Trave! A/or;‘/v on grave (1o 0ok
TBIM|

se-z28° % £33 road out of Sashe Fe .97 %,
7Trhen pack 54.54- /80'F S» ,?a/)ﬁg /ocated
Szl wiay down stesp fa/l.

N

. g 2 £
Wota:! 0+08, pii £ 44d :\\u X :&’
2+70% gre alum. type o )
G 2 monumerts. ' = 3o /‘3"}
. STA. 2+70¢ » ot %
. EL. 2/4.09 \ , _ s7TA. jo+83L N3y
» L. & 39,
l ! L 10°E. (MAG.) 7.97
VA4
¢ RIVER. 5 . I o
% <
«\\“‘ /0" Ash X ¢94 370 _ SN
10" Dou bhe : R
B:I"C“‘) 7"04‘<

TBM s8-22R-2

KENNETH BALK AND ASSOCIATES, ST. LOUIS, MO.

VAR
SHEET RO.
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CLARINCE CANNON DAM AND MARX TWAIN RESERVOIR VONMNTATION OF THE SEDIMENTATION
RANGES. '

RANGE NO. SR 23-B BY: T/M CAIN /wem < patE: 5[83
28 278 )
NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ATUM. TYPE B-1. Topo 26

ALL COORDINATES' ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NAITS IN WASHERS.

TBM— RR Spike B, Side of PP > piston P /cab
Elev = G52.28  (vg 7, BLT)
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— e e e e n et e e o amns St o D |
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“, b
4 ' N 0o°W no't -
/ AN . \y\ ERMARGI
‘ =
eé‘\\S:)‘ : ’ \fg- g
2 > %
\ | \@
B-*'O(p—‘- aD '/Zn K(bdr 8+59_ ‘
ELev = 629.63 C . . ELEV=(640.56 >
3" 0ak 6" Cedar
Nizds9zp .
E (693940

TBM — RR spike in PP Elev:(53.38 (pgté, bic8)

FrionrTE DALY AND ASSOCTATES. ST. 1LOUIS, MO. SHEET NO. S
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s e T DY T _”\‘f\i.é. r/\ﬁ—-y—- (30 Bl

CLARENCE CANNON DAM AND MARK TWADI RESERVOIR MONUMENTATION OF THE SEJD{ENIATION
RANGES.

RANGE NO. 5R-248  Bl: L)/en Zurpwesic

DATE: _ 2/82

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. AIUM. TYFE B-1. -TOPO 34
AL COORDINATES  ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ATL, TTE POIRTS IN TREES ARE NATLS IR WASHERS. -
Pow ar
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6”/4,3})
Q }3 10"Ash \
. ] T e
W g &% | _\&\\; . \
R‘\“; iy S7A. O+go N 2’;’4' 22 :
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Creck. 7Then peck /../or%/; /SOt Ho z?ﬂ/)je

A
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” 5K 3 SN
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. X & 87 950 + o G Hizckory
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KENNETH BALK AND ASSOCTATES, ST. IOUIS, MO. SHEET NO.
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CLANERCE CARGUN DAR AND FAR Lwaii roSEavOin

RANGES.

RANGE NO. s2-288 B Ouen Zurcwesie DATE: 7/82
_ToPO 42

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-.
" ALL COCRDINATES' ARE SCALE MISSOURI STATEPLANEEAST ZONE.

AILTIEPOINTSINTREESARENAIISINWASHERS
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N . 4470 ¢ = Ds
X682 s20 /yd( G/};x P a I
/] . n
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From +he i e section o% HHJy 107 dﬁd }dk./y /54) '/'f"ual 187D
g

West on Hwy /34 3.28 Mt o lnje~saction £ graval road

8 and G W. Then travcl Seuth on grave/ .,ed

on 4?6‘/)5‘! A;'ng .
2.85m,.t +o bridse ocver Brush Croax. O+00 s o't wl. of Werdh <nd

df‘ Guard rdil. /2+27% /s o't Weast of South and a/gga'/d ra.l,

A i

/ Y
» Q-
. e C B0"Sycamore ’ ‘%
Sr4. 9474 = s7A. J2+ avé X
Blev, ©/8.25 > . Elev. &37.35 0
A 8 MNORTH (MAG) Sow 74
¢ CREER Wi
B+/o ¢ \\\_A . =
- @
L Trun ke Y 1,307 620 b u‘%}_@_ 5
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Blery y o Nice ory
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VENNETH BATY AN ASSOCTATES ST, 10038, MO. SHEET NO. OGN AL



CLARFNCE CANNON DAM AND MARK TWATN RESERVOIR MONUMENTATION OF THE SEDIMENTATION

RANGES. .

RANGE NO. =2 24-4 BY: <& Bucoe DATE: & /1//62
7oPo 29, 30, 40

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ATUM. TYPE B-1.
ALT, COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE.

ALL TIE POINTS IN TREES ARE NATIS IN WASHERS.
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KENNETH BALK AND ASSOCIATES, ST. IOUIS, MO. SHAFRT NO.



[UEE-C TR SWP O T R

RANGE NO. s5R-278  Bi: Oyen Luroweste DATE: 7/82 :
NOTE: ALL MONUMENTS ARE 2-3/8" DIA. AIUM. TYPE B—14 - TOPO 40

ALL COORDINATES' ARE SCALE MISSCURI STATE PLANE EAST ZORE.
AILTIEPOETSHHREESARENAIISINWASHERS s
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KENNETH BALK AND ASSOCTATES, ST. 1LOUIS, MO. SHEET RO.
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CTATIRDT .. OF DAM AND MARK TWAIN RESERVCIT -

Rt i

RANGES.

RANGE FO. sR-218 B: (Ouvey Zurow cmic DATE: - 7/B2

NOTE: ALL MINUMENTS ARE 2-3/8" DIA. ATOM. TYPE B-1.
' mcmmmmscmmssoumsmmmmm
mmmmmmsmmmmnsmwm v

5—#«%—,0,; O+00 ! |
From intersection of ©Ofd ,L/wy 154 anc/ Huy "z

‘f'r‘dl/‘/ llest on ol /L/u/J {54 ORS mf.i‘.-}-o 3;*4;,5/
r‘a«:} on r‘3}71L 7—/76)1 J-/myc /. Ajof-fu) o '5#’2?&'6/'/‘0@:{

©0.33m.t +/7<:/; e st 007 7t Fhea. Sowth Fas 't

TA&'A fqék East 78'%,

5«/‘4J-,on /1+Fs 2

From jpterscction of &/d Lhay 154 zad /L/uy

+rave! /x./e:fnl on &4 Huy 154 O.25 5. % Lo gravc/
read on r:jhv‘ Then dravel A-/or~/-/\ on  grava | roz<t
.29 m,. 2t Then pack East 180" E.

KENNETH BAIX AND ASSOCIATES, ST. LOUIS, MO. SHEET RO.



RANGE NO. 52-28A  Bl: (Owern Zurow cste DATE: _ &/8=
. TOPO 40

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ATOM. TYPE B-1.
AT, COORDINATES ARE SCALE MISSOURT STATE PLANE EAST ZONE.

ALL TIE POINTS IN TREES ARE NATLS IN WASHERS..
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KENNETE BALK AND ASSOCIATES, ST. LOUIS, MO.



DACWAZ-82-D-0011 1~2757-22.9-8

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF THE SEDIMENTATION
RANGES.

RANGE NO. 5R-244

B: Doy Lproxieste DATE: < /82

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1.

ALL COCRDINATES ARE SCALE MISSCURI STATE PLANE EAST ZONE.
ALL TTE POINTS IN TREES ARE NATI.S IN WASHERS.

Statliar L+00:

From +he jnter scation of Hawy 107 ond /-J;dy A,
FrRre ] /f(/dj‘f 277 /‘111057' U Bt Fo grave/ fadd_ on
/e/#-.}'T/?é’/? Frave ! South on Frave! roed s

to  po/gf where road Furns o East. Then pack
South-East So0'l Jo Hange.

Station FE+ B9 4

From +h& /oferseact o9 a/ Hmy /07 aad Huy 25
trave/ West on Hwy /154 574 0,2 Fo roed on
rig/k. Then Ftravel back FEast Y& .T o5 O
Hwy /54 Fo gravel roed 0 Jefi Then Areve

Morth 72 mi T Ao point where roed fura kst
Then pack /L/ar*/; Yoml* o g,

KENNFETH BALK AND ASSOCTATES. ST. IOUIS, MO.

————— AT~

ORiGiN AL



DACY43-82-D-0011 1-27157-22.9-5

TR A TR ONT

CLARENCE CANNUN DAM AND MARK TWAIN RESERVOIR iORUMESTALIOR OF ThE SEUIEHTATICH
RANGES. '

RANGE NO. 4@-2948 Bl: Ouen Zooucste DATE: < /8.2
ToFrPo 52/ 53

" NOTE: ALL MONUMENTS ARE 2-3/8" DIA. AIUM. TYPE B-1.
ALL COCEDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NATLS IN WASHERS.
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L iTA3-82-D-0011
CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF THE SEDIMENTATION

. RANGES.

RANGE §O. SR-294B Bl: Oyen Luroweste DATE: &/8=2

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ATUM. TYPE B-1.
ALL COCRDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE.

ALT, TIE POINTS IN TREES ARE NAILS IN WASHERS.

STATZor O+ 00!
Fror intersection of Ay
S/t ?I'fo‘) Fragvel! wWlest on My
Ho /'4716/5647‘{/'&/; &/ /—/(.uj/ isd aod gr‘ayg/ o .
T hen South o ravel /“Ma/ .4/)7/,‘3«- Lordss
Creekt o '/'0/9 .471 bl Thes Prck East
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/S 4 asd E/k Fork

/5 < 2 o7

STATIZoN 20 rdr 2

Fromn //)-/er’_sec-//o/) 07!/7/¢dy /5L 2nd E/K Fork

Salt River, Frave! East on MHwy /54 2ooo 't

to gravel roed on right Then Sowth o
rave! rosd & 2/, 7hAeAa =224 ISest Ya T

+Aroaj/7 gu//y ﬂ/)c‘:/ oveE— /)/// ‘7‘0 lpﬁﬂﬂé

[oX (MR Y &4"5(‘(—
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF THE SE)D&ENTATION
RANGES.

RANGE NO. sR-308 BY: (Diyen Rdrowesite , DATE: 7/32 :
NOTE: ALL MONUMENTS ARE 2-3/8" DIA. AIUM. TYPE B-1. - . ToPo 53

ALL COORDINATES' ARE SCALE MISSCURT STATE PIANSEEAST ZONE.
ALL TIE POINTS IN TREES ARE NATIS IN WASHERS. - -

N=—1TBM~ RR Spike in S, Slde 18703k in Fence
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y 070 :
S74. O+o0 Llm p/ ity 57',4 e+24°2
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DACW43-82-D-0011 T
CLARENCE CANNON DAM AND MAFK TWAIN RESERVOIR MONUMENTATION OF THE SEDIMANTATION

el
RERGES.

RANGE NO. 5R-3/4B ¥: ey 2yoyeste DATE: &/82
NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1. ' Toro 51

ALL COORDINATES ARE SCALE MISSCURI STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NATLS IN WASHERS.
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DACW4A3-82-D-0011 ) _ V=D (=Ll G

CLARENCE CANNON DAM AND MARK TWATN RESERVOIR MUNUMENTATION OF THE SEDIMENTATIOR
RANGES.

RANGE §O. S@-3148 BY: Len uroweste DATE: 4/82

'NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ATUM. TYPE B-1.
ALL COCRDINATES' ARE SCALE MISSOURT STATE PLANE FAST ZONE.
ALL TTE POINTS IN TREES ARE NAILS IN WASHERS.

Station O+too

From intersection of Hwy d and grave! road on
A or 44 /ineE of sec 4, T 54, R. T K. Frave |
grave! road klest leco'2 Fo T jntersectson ol
gravel reoads. Then South on grave! rosd o
+o where ;4 Lsrns Erst Then Sowth-ikl=st Py
Bield roed Jeop't o /‘?ﬁ/)jé’.

Stadion 29+808:

From 7h¢ Sowuth 4 cor. s2c. G, 77 54M, R 9. on
grave! road on South Jine of sec. 7, pack
iorgh Boo'l @ long /e/)ée line Ho okt /ojg/ﬁrma/.
T F2én szét A/or-h‘;*/‘/d:s%' oN /agg:'/}j roed Soo' =
~/'9 ,f\)dfzﬁé.

~ KENNETE BALK AND ASSOCLA_Z, ST. LOUIS, MO. SEYIT T

BRIIGINAL


http:1(-31.48

DAC‘W@'}-&Z—-M} E 1-2757-22.9-S

ATH FISEROIR MONDHEVTATION OF THE SEDIMENTATION

CLARENCE CANNON DAM AXT C TN EIEEA
RANGE NO. 5X. 32 B Bl: ODwen Lurom =ta DATE: _7/&=2
- NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1. ’ - ToPo 59
ALL COORDINATES' ARE SCALE MISSOURL STATE FLANE EAST ZONE.
ALL TTE POINTS IN TREES ARE NAILS IN WASHERS. -
A rote! 0400 and o+ 642 41 a
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. -z) .
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dravel road L.46mit thap Mordh 0.76 /. * *hroush _94 te then Westh
23 m/. t to Hasae.
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DACH4 3-82-D-001 1 | 12 (5'(=22.9-S

CLARENCE CANNON DAM AND MARK TWATN RESERVOIR MONUMENTATiui i ... _EDINERIATLIOR
 RANGES. -

RANGE NO. 5#-3348 Bl: COyepn Luroweste ' DATE: 5/82
NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1. - TOPO 22

ATL COORDINATES ARE SCALE MISSCURI STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NATLS IN WASHERS.
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i }

OR e il
KERNETH BALK AND ASSOCIATES, ST. LOUIS, MO. SHEET KOC.



DAY 3R2-D-0011 LTI

 (TARENCE CANNON DAM AND MARK TWALN RESERVOIR MONUMENTATION OF THE SEDIMENTATION —
RANGES.

RANGE NO. IR 34-A BY: <& Booos DATE: <////8z
NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1. . ToPo 22,23

ALL COCRDINATES ARE SCALE MISSOURI STATE PLANE FAST ZONE.
ALL TIE POINTS IN TREES ARE NATLS IN WASHERS.
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K& - 3ALK AND ASSOCIATES, ST. LOUIS, MO. SHEET NO. :



maemTem on T s 1-2157-22.9-3
CLARENCE CANGOR DAM ASD bl wwecl ciobeVOoii BOadrid ml O L0 0 70 e UK
RANGES.
RANGE NO. 52-354 BY:  Oion Lurppeste DATE: &/B2
NOTE: ALL MONUMERTS ARE 2-3/8" DIA. ATAUM. TYPE B-1. . TorPo 29
ALL COCRDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ATL TIE POINTS IN TREES ARE NATLS IN WASHERS.
1©" B. 734
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ORtGINAL

KENNETH BALK AND ASSOCIATES, ST. LOUIS, MO. SHEET KO.



CLARENCE CANNON. DAM -AND MARK TWAIN RESERVOIR-MONUMENTATION OF THE SEDIMENTATION =~

RANGES.
RANGE NO. $&-2348 BY: ey Ziirow osite ' DATE: /32

NOTE: ALL MINUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1.
ALT, COORDINATES' ARE SCALE MISSCURI STATE PLANE EAST ZONE.
ALT, TTE POINTS IN TREES ARE NATLS IN WASHERS.
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- ENNETH BALK AND ASSOCIATES, ST. LOUIS. MO. SHERT NN

ORIG I8 AL



DACH43-82-D-0011 Pl (D { e =5

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF THE SEDIMENTATION
RANGES. _
RANGE NO. 5R-35A4  Bl: Diyen Lurvw/este DATE: /82 |

' NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1.
ALL COCRDINATES' ARE SCATE MISSOURL STATE PLANE FAST ZONE.
ALL TTE POINTS IN TREES ARE NATIS IN WASHERS.

Stetion O+LO0 : A

From +he T intersection of grave| rards /50! *
Morthg o) SEc. Cor. SHen T ssi, R B, draval
klest  on gravel road Bwo't Fo where gravel
roed Furns Joto 7/,'6/6/ roed. 7Then 50dJA~/{./g_5¥,
on )‘ﬂfcf‘/d roe d Jooo'L  Fo where ;/,'e/d road Go€s
JSnto  woods. Then Jpack South Roo't 42/0/75‘ Free
//’ﬂd} ;\)ﬁ/jfd wo 't /’07‘4 1 oo ds |
GilD npeeded on Licld road /n wed weather,

Stadion 41+04 é

From +he //)#erse;:{-,"pn &/ Hewy 107 'é ,L/wy 7]
trave! kles+ on /L/wy 2 -?m/'l"/’/{/;y,'i‘ Pd5+
C.OE. man. éom/ou/)a/‘ to dirnd rosd on /*;;9/77‘.
Then A/_.ap/'/; on dirt roed 4/0/75 Kest = de Free
liae lg m/2 Fo pa/z?-:‘ where dict road torns
Morth- East +hrodgh +ree line. Then Morth-
East won dirt road 1900't Fo point where
rocd  sta-ts j&frzj Fowa b/ . Then Prok ASortsh
Boo't 4o renge , :

4ulD pecded on diet rocd /an wed wExther

! } t ¢

' ¢
KENNETH BALK AND ASSOCIATES, ST. IOUIS, MO. SHEET TO. T patninA
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF THE SEDIMENTATION

RANGES.
RANGE NO. s&-36A4

DATE: 5/82

BY: Dy Ruroweste

NOTE: ALl MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1. . ToPo 29, 39
ALL COORDINATES' ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NATLS IN WASHERS.
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KENNETH BALK AND ASSOCTATES, ST. LOUIS, MO. SHEET NO. OF-I&s



CLARENCE CANNOR DAM AND MARK TWAIN RESERVOIR

RANGE NO. 5R-324 BTt Dyen Zypoycsite

rT.0.0.8

.......

MONUMENTATION OF THE SEDIMENTATION

DATE: 5/42 '

NOTE: ALL MONUMERTS ARE 2-3/8" DIA. ATUM. TYPE B-1.

ALL COCEDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NATLS IN WASHERS.

STATZoM Orop
From +he inter3€ation &71' /—/wy =4
2mi. T o indeztion of /7(-67_\/5/

!
< /-/‘L'/y 707 Fravel
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f“/_'j/‘/hL. Then Sou4tn on gravel road {20 o

/‘,9:\:-_:]) 20
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KENNETH BALK AND ASSOCIATES, ST. LOUIS, MO.
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(fLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF THE SEDIMENTATION
RANGES.

RANGE NO. 37-4/ BY: Seve Pumoe DATE: /o/o/sz
NOTE: ALL MONUMENTS ARE =~  DIA. ALUM. TYPE B/ oz &2z ToPo 38

ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE.

ALL TIE POINTS IN TREES ARE NAILS IN WASHERS. " TBM-MNAIL 1N RooT oF
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF THE SEDIMENTATION
RANGES.

RANGE NO. B7-42 BY: Seve Busos . DATE: /o/o/ ez

NOTE: ALL MONUMENTS ARE =¥  DIA. ALUM. TYPE &~/ oo &2 —.ToPo_38

ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS.
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-
CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF THE SEDIMENTATION
RANGES. _(OKIGIA/A-__QCALION — SeE New /.achwN) S
RANGE NO., 2 3B83-B BY: Cave 734006—

" NOTE: ALL MONUMENTS ARE 2" DIA. ALUM. TYPE =~/ on &- o
ALL COORDINATES ARE. SCALE MISSOURI STATE PLANE EAST ZORM
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS.
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF THE SEDIMENTATION
RANGES. NEW LocATloa
RANGE NO. sp-34 A BY' | D LA DATE:  -/y-83°
NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B—1 Jofo So

ALL COCRDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENWTATION OF THI SEDIMENTATION
RANGES. ' :
RANGE NO. 3Bo-2 BY: Gewe FRooe . " PATE: /o0/8/8=
NOTE: ALL MONUMENTS ARE =” DIA. ALUM. TYPE 2/ o2 &-z2 70P8 50
ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS.
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATTON OF THE SEDIMENTATION
RANGES. | _ |

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-i. : . 7JoPo 37

ALL COCRDINATES  ARE SCALE MISSCOURI STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS.
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CLARENCE CANNON DAM AND MARK TWATN RESERVOIR MONUMENTATION OF THE SEDIMENTATION
RARGES. _

RANGE NO. oR-doan BY: yepn Zoirow==te ' DATE: /32
NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ALOM. TYPE B-1.

ALL COCHDINATES ARE SCALE MISSCURI STATE FIANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NATLS IN WASHERS.
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR FDNWMTATION OF THE SEDIMENTATION

RANGES.
RANGE NO. 52-/A48 Bl: en Lurowcste DATE: 5152
NOTE: ALIL MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1. _  TForo 47
ALL COCHDINATES' ARE SCALE MISSCURI STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE WATTS IN WASHERS.
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CLARENCE CANNON DAM AND MARK TWATIN RESERVOIR MONUMENTATION OF THE SEDIMENTATION
RANGES. :

RANGE NO. so-£/ 48  Bi: _ﬁdﬁm Zuro,q Z2HtE

NOTE: ALL MONUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1.

ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZORE.
ALL TI¥ POINTS IN TREES ARE NATLS IN WASHERS.
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CLARFNCE CANNON DAM ARDT MARK TWAIN RECIEVOIR MOUWUMENTATICH OF TEE SECIFENTATION

KENNETH BALK AND ASSOCIATES, ST. LOUIS, MO. SHEET NO.

RANGES.
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ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NATLS IN WASHERS.
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CLARENCE CANNON DAM AND MARK TWATIN RESERVOIR MONUMENTATIOR OF THE SEDIMENTATION
RANGES.

RANGENO.'5E-4:A5 BY: Doy Zorowizate

NOTE: ALLI'DNUMHH‘SAREZ—3/8" DIA. ATUM. TYPE B-1.

ALY, COORDINATES" ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NATL3 IN WASHERS.
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONLMENTATION OF THE SEDIMENTATION

RANGE NO. 435 BY: (Geue B = DATE: /0/e/B7.

"NOTE: ALL MONUMENTS ARE 3~ DIA. ALUM. TYPE ™~/ ge &2 ToFPo 47
ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE. .
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS. | , '
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR PBNU’“”NTnTIO‘J OF THE SEDIMENTATION
RANGES.

RANGE NO. 44-52 BY: Gewe Biore= " DATE: /o/< /87
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF TEZ SF

RANGES.

) RANGENO. se-¢5-48 Bi:
NOTE: ALLI'DNUWTSAREZ—3/8" DIA. ATUM. TYPE B-1.

|-z848 -22.85

MENTTATION
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\J Loy ) DATE:

ALL COORDINATES' ARE SCALE MISSOURI STATE PLANE EAST ZONE
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS.
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF [nc SEUIHEi:iiiUd

RANGE NO. 4o-  BY: Gewe Boooc DT ©o/e/ez
NOTE: ALL MONUMENTS ARE =~  DIA. ALUM. TYPE =2/ o2 &-2 Tofo 45

ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NATLS .IN WASHERS.' :
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CLARENCE CANNON DAM AND MARK TWAIN RESERVULR MWN“ALJ.OI\ OF THE SEDMNTATIOh
RANGES. :

RANGE NO. <«7-5 BY: Sewe Boooe— . ' DATE: /o/o/s=%
T0P0 48

NOTE: ALL MONUMENTS ARE =" DIA. ALUM. TYPE B/ ac o2
ALL COORDINATES ARE SCALE MISSOURL STATE PLANE EAST ZONE.
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS.
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C[ARENCE CANNON DAM AND MARK TWAIN RESERVOIR MONUMENTATION OF THE SEDIMENTATION
RANGES.

RANGE WO. 482 BY: Loue Buoars‘ 4 " DATE: /o/z/az
NOTE: ALL MONUMENTS ARE 2~  DIA. ALUM. TYPE 2~/ ce s-2- . ToPo 57

ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS.
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