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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 !!v 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 
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PERTINENT DATA SUMMARY 

MARK TWAIN LAKE 


DRAINAGE AREA 

INACTIVE STORAGE POOL 

Elevation 

Top Surface Area 

Storage 

Storage (runoff) 


CQNSERV ATION PQOL 

Elevation 
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50 
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PERTINENT DATA SUMMARY 

MARK TWAIN LAKE (continued) 

Item 

STANDARD PROJECT FLOOD 

Peak Flowrate (dam site) 
Peak Flowrate (reservoir 
Maximum Discharge 
Maximum Pool Elevation 
Design Storm 

Runoff 
Runoff 
Runoff (above 12,000 cfs) 
Runoff (above 12,000 cfs) 

CANNON DAM 

Elevation, Top of Dam 

Height above Streambed 

Length of Crest 

Spillway 


Gross Width 

Crest Elevation 


Tainter Gates 
Number 
Size 
Top Elevation, Closed 

Outlet Structure 
Number of Sluices 
Size (diameter) 

!!!!!! 

cfs 
cfs 
cfs 

feetNGVD 
inches 
inches 
acre-feet 
inches 
acre-feet 

feetNGVD 

feet 
feet 

feet 
feetNGVD 

each 
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feetNGVD 

each 
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210,560 
295,000 

12,000 
638.0 
12.19 
7.93 

980,360 
7.00 

865,400 

653.0 
138.0 
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230 
600.0 

4 
50(W) x 39(H) 

639.0 

1 
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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 20 I 0 resurveys. The purpose of the 
investigation is to analyze the 20 I 0 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 miles11 

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. 

11A table of factors for converting U.S. customary units of measurement to metric (SI) units is presented on 

page i. 

~ /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 bottom lands. 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 l 00°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 l 08°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 l 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 l 00 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 

2 




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 20 I 0 (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 20 I 0 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 20 I 0 
resurveys are sh'own 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. I feet. 

For the 20 l 0 sedimentation survey, the dry land topographic portions of the 
sedimentation resurveys were completed utilizing a total station and prism rod. 
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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 398 and 488 
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 (NAD83), 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 AG 132 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 

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 
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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(2B-~s)~ 

V -A W 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, Land 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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Basic Equation 

h3 £3 +h4 E4/ +----·--··· 
3 [43,560} 

Figure I. 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). 
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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 
20 I 0 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/):'. r) 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 
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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 {_ ,. l' r .· , 11 t'e.b'"f _ r.k . erro.~ 1'1\ previ'riJ:,. repo,...fs u
Revnfc:: -fi'o"" o,~'}'".x 1 c v.t- ". · n ·-r n -, G(C_-/tl)

d1s(love.re"' - ....J" f(..tk'tf J 11 
The computed rate of sediment deposition, 2,061 acre-feet per year, is very near the "? !11 I 
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 a8 the predicted rate. At the 
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 ofstorage 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 ofthe 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. 
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Table 1. Monthly Precipitation and Runoff for Mark Twain Lake (Sept. 1984 - 20 I 0) 

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 

November 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) (~ercent} (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 

Elevation 
Original 
Capacity 

1987 
Capacity 

1997 
Capacity11 

2010 
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 {;,')') {;,()7...,, ..... ~,...,,....,, 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 'll 1,448,914 

645 1,644,080 

648.0 1,772,396 

650.0 1,862,428 

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

333,156 

.?

1Reservoir 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 1983-1987~ 1983-1997:!' 1983-2010 
(NGVD) (ac-ft) (ac-ft) (ac-ft) 

567.2 -3 32811 
' 

-2,059 2,985 

606.0 -I 0,694 -5, 136 -23,333 

624.8 -11,304 -4,835 -36,870 

638.0 -17,068 -4,054 -56,854 

648.0 'ii 

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

±I Negative value indicates decrease in storage 
21 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 
Quadrilateral Area - Surface Area A 

Reach A'* (acres) (acres) 

Dam-IA 85.9 174.2 

IA-9A 631.8 1,496.2 

9A-1 IA 849.2 975.3 

l 1A-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-37AI 182.0 408.6 

37A1-40A8 125.7 597.7 

40A8-41A8 112.0 307.1 

41A8-42A8 67.6 276.6 

42A8-438 43.7 112.1 

--§./438-448 

448-458 

458-468 

468-END 

2A-3A 162.5 381.7 

3A-4A8 240.0 579.3 

4A8-58 130.6 148.5 

58-END 6.4 45.3 

6A-7A 465.9 1,223.5 

7A-88 180.0 202.4 

88-END 7.0 14.2 

IOA8-END 49.3 64.0 

12A-138 93.8 134.3 

138-END 29.9 50.4 

14A-158 263.5 298.8 

158-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-31A8 207.0 469.1 

31A8-328 61.4 64.3 

328-END 1.5 17.4 

I 9A-20A 477.2 713.7 

§/Indicates cross section did not extend below elevation 606.0 

14 



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-218 338.4 678.4 
218-228 166.6 185.4 
228-238 0.3 1.0 

238-END 

248-END 

258-END 

278-END 19.2 20.3 

29A8-308 19.0 78.9 
308-END 

33A8-END 51.7 82.6 

37A8-388 87.0 309.4 

388-398 0.6 1.0 

398-END 

478-488 

488-END 

36A-37A2 212 330.I 
28A-29A8 219 388.8 
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Table Sa. 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 
(ft2

) (ft2
) (ft2

) (ft2
) 

IA 56,897 -1, 149 53,803 -3,094 
2A 54,635 -873 51,738 -2,897 
3A 22,012 -1,470 19,986 -2,026 

114A8 
5 
8 
6A 61,941 -1,536 59,339 -2,602 
7A 
88 
9A 64,256 -832 56,672 -7,584 
10A8 4,520 -131 3,516 -1,004 
1lA 54,261 -2,966 49,382 -4,879 
12A 9,075 -661 7,823 -1,252 
138 
14A 9,816 -780 7, 194 -2,622 
158 
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 
218 
228 
238 
248 
258 
26A 546 -131 
278 
28A 
29A8 
308 
31A8 
328 
33A8 1,832 -149 1,665 -167 
34A 17,862 -832 17,253 -609 
35A 3,386 -108 2,637 -749 

1 Indicates cross section did not extend below elevation 567.2. 
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Table Sa. 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 
(ft2 

) (ft2 
) (ft2 

) (ft2 
) 

36A 1,597 -217 
37Al 521 -191 
37A2 
388 
398 
40A8 
41A8 
42A8 
438 
448 
458 

468 

478 

488 
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Table Sb. Range Cross Section Data for Mark Twain Lake, Elevation 606.0 feet 

Original 
Cross-Sectional 

Range Area, 1982 

(ft2
) 

IA 142,390 
2A 127,809 
3A 61,506 
4A8 23,914 
58 2,354 
6A 153,207 
7A 27,878 
88 1,883 
9A 213,828 
10A8 33,507 
1lA 175,761 
12A 41,491 
138 11,596 
14A 97,482 
158 2,972 
16A 321,486 
17A 183,305 
18A 72,377 
19A 89,553 
20A 45,171 
218 13,063 
228 596 
238 ~/ 

248 
258 
26A 56,642 
278 5,956 
28A 27,931 
29A8 3,283 
308 
31A8 2,841 
328 1,058 
33A8 22,056 
34A 140, 175 
35A 102,433 

Change in 
Cross-Sectional 

Area, 1982-1987 

(ft2
) 

-1,505 
-323 

-1,080 
-611 
-541 

-1,611 
-1,510 
-482 
-740 

81 
-3, 187 
-284 
-70 

-868 
-459 

-7,761 
-3,730 
-602 
-314 

-1,070 
-967 
105 

-639 
-435 
248 
-809 

-498 
-146 
407 

-1,564 
-2,026 

Change in 
Cross-Sectional Cross-Sectional 

Area, 2010 Area, 1982-2010 

(ft2
) (ft2 

) 

138,922 -3,468 
124,671 -3, 138 
59, 185 -2,321 
22,765 -1, 149 
1,099 -1,255 

150,381 -2,826 
25,989 -1,889 

237 -1,646 
202,388 -11,440 
32,005 -1,502 
170,816 -4,945 
40,249 -1,242 
10,384 -1,212 
91,213 -6,269 
1,211 -1,761 

318,308 -3, 178 
182,328 -977 
70,842 -1,535 
87,852 -1,701 
43,551 -1,620 
5,430 -7,633 
736 140 

54,093 -2,549 
4,006 -1,950 

24,244 -3,687 
1, 183 -2, 100 

2 2 
986 -1,855 
650 -408 

21,941 -115 
138,338 -1,837 
98,622 -3,811 

- Indicates cross section did not extend below elevation 606.0. 
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Table Sb. 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 

{ft2
} {ft2

) (ft2
) (ft2

) 

36A 68,537 -807 67,306 -1,231 
37Al 24,651 -819 22,964 -1,687 
37A2 13,522 -139 11,967 -1,555 
388 42 30 7 -35 
398 
40A8 14,091 -657 9,643 -4,448 
41A8 7,000 -1,264 2,373 -4,627 
42A8 2,687 -486 1,877 -810 
438 554 67 691 137 
448 
458 
468 
478 16 16 67 51 
488 
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Table 5c. 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 

(ft2 
) (ft2 

) (ft2 
) {ft2 

) 

IA 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 
4A8 57,145 -1,921 54,621 -2,524 
58 14,392 -435 12,761 -1,631 
6A 200,018 -1,535 206,039 6,021 
7A 56,479 -1,473 56,722 243 
88 8,124 -554 6,498 -1,626 
9A 292,210 -769 281,261 -10,949 
10A8 55,281 110 54,243 -1,038 
l lA 236,618 -3, 172 231,754 -4,864 
12A 61,243 -258 69,728 8,485 
138 26,945 -12 25,699 -1,246 
14A 169,755 -602 163,693 -6,062 
158 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 
218 37,669 -1,068 30,088 -7,581 
228 6,407 191 6,347 -60 
238 1,265 77 1,459 194 
248 1,904 17 1,718 -186 
258 4,305 -144 4,106 -199 
26A 134,376 -602 131,948 -2,428 
278 21,839 -578 19,652 -2, 187 
28A 94,911 -62 91,409 -3,502 
29A8 25,288 -1,038 26,383 1,095 
308 3,289 -167 3,440 151 
31A8 24,634 -454 21,679 -2,955 
328 10,573 -464 9,216 -1,357 
33A8 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 Sc. 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 

{ft2
) (ft2

) (ft2
) (ft2

} 

36A 120,670 -665 119,722 -948 
37Al 50,317 -597 48,978 -1,339 
37A2 28,968 -160 29,993 l,025 
388 23,020 -75 21,612 -l ,408 
398 408 -41 499 91 
40A8 38,818 -715 34,317 -4,501 
41A8 20,244 -l,530 15, 11 l -5, 133 
42A8 24,503 -l,427 21, 180 -3,323 
438 20,566 39 19, 17 l -l,395 
448 5,217 -234 6,428 l ,2 l l 
458 1, 192 -33 l,602 410 
468 l,277 -343 l,255 -22 
478 6,371 -53 5,996 -375 
488 l,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 

(ft2 
) (ft2 

) (ft2 
) (ft2 

) 

IA 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 

4A8 81,375 -1,891 78,848 -2,527 
58 25,626 -348 24, 119 -1,507 
6A 234,613 -1,548 253,770 19, 157 
7A 80,239 -l ,513 86,383 6,144 
88 16, 102 -380 14,593 -l ,509 
9A 348,955 -761 338, 11 l -10,844 

10A8 73,246 174 72,322 -924 
I IA 279,817 -3, 149 275,028 -4,789 
l2A 76,636 -305 98,246 21,6 l 0 
138 43,957 49 42,779 -1, 178 
l4A 228,335 -753 222, 122 -6,213 
158 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 
218 58,451 -1,114 50,989 -7,462 
228 18,489 43 18,409 -80 
238 9,804 250 9,723 -81 
248 l 0, 170 46 9,974 -196 
258 15, 151 -292 14,783 -368 
26A 194,033 -558 191, 738 -2,295 
278 35,498 -593 33,312 -2, 186 
28A 149,428 -729 147,602 -1,826 

29A8 50,771 -l ,005 51,968 1, 197 
308 18, 103 -48 18,200 97 

3IA8 47,180 -328 44, 136 -3,044 
328 26,322 -516 24,864 -1,458 

33A8 52,266 410 52,332 66 
34A 310,986 -1,955 309, 185 - l ,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 

(ft2 
} (ft2 

) (ft2 
) (ft2 

) 

36A 158,914 -624 158,672 -242 
37Al 71,566 -435 74,151 2,585 
37A2 43,245 -105 55, 103 11,858 
388 49,578 -64 48,340 -1,238 
398 10,693 -155 10,619 -74 
40A8 63,270 -585 61,570 -1,700 
41A8 39,532 -1,572 34,786 -4,746 
42A8 54, 176 -1,420 50,885 -3,291 
438 44,928 108 44,270 -658 
448 27,513 -267 34,472 6,959 
458 23,979 -161 32,585 8,606 
468 8,769 -351 8,478 -291 
478 19,258 -575 18,990 -268 
488 11,560 1 1 9,245 -2,315 
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Table 5e. Range Cross Section Data for Mark Twain Lake, Elevation 648.0 feet 

2010 2010 
Cross-Sectional Cross-Sectional 

Range Area Range Area 

(ft2 
) (ft2 

) 

IA 238,475 36A 191,567 
2A 209,319 37Al 98,050 
3A l 06,951 37A2 82,465 
4A8 98,270 388 70,876 
58 33,759 398 27,991 
6A 297, 184 40A8 89, 100 
7A 112,348 41A8 62,286 
88 25,539 42A8 76,442 
9A 382,913 438 63,769 
10A8 87,213 448 64,334 
1lA 308,321 458 77, 174 
12A 124,267 468 39,881 
138 57,994 478 33,789 
14A 269,042 488 19,810 
158 65,364 
16A 600,462 
17A 455,801 
18A 180,664 
19A 236,427 
20A 165,143 
218 68,083 
228 29,771 
238 18,384 
248 19,491 
258 26,748 
26A 240,025 
278 46,916 
28A 203, 128 
29A8 74, 102 
308 33,346 
31A8 64,485 
328 41,430 
33A8 67,722 
34A 372,747 
35A 297,751 

24 




Table 6. Descriptive Locations of Sediment Sampling Sites (29 April 1988) 

Site 
Identification Description 

MTEM 

MTFF 

MTIC 

MTLC 

MTLI 

MT22 

MT33 

MT66 

MT77 

MT88 

MT99 

Near the confluence of the Elk and Middle 

Forks. 

Near Range 28A. 


North Fork at Highway FF near Range 438. 


Upper end of Indian Creek near Range 88. 


Upper end of Lick Creek on Range 5B. 


Extreme upper end of Little Indian Creek. 

No range nearby. 


Near center of main body of lake, opposite from 

Spalding Recreation Area (Old Joanna Bridge 

Site). Between Ranges IA and 6A. 


Upsteam side of Route J bridge (Lick Creek) 

near Black Jack Marina. Near Range 3A. 


On South Fork, upstream of Highway I 07 bridge 

near Range 18A. 


On North Fork, upstream of Highway 107 bridge 

near Range 34A. 


On South Fork, upstream of Highway 154 bridge 

near Range 20A. 


On North Fork, upstream of Highway 24 bridge 

near Range 40AB. 
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EC I I 10-2-241 
2 Nov 82 

EM I I 10-2-4000 

DEPARTMENT OF THE ARMY 

RESERVOIR SEDIMENT CORPS OF ENGINEERS 

DATA SUMMARY MARK TWAIN LAKE 
NAME OF RESERVOIR 

DAT A SHEET NO 

I. OWNER Dent. of Arrnv, Corns of Enoineers 

~ 4. SEC 23 & 26 TWP 55N RANGE 7WQ 

7 LAT 39° 3 I' 29" LONG 91° 38' 36" 

I0. STORAGE ALLOCATION II ELEVATION TOP OF 

POOL 

a. FLOOD CONTROL 638 0 

b MULTIPLE USE 606 0 
~ 

0 C. POWER 

~ d. WATER SUPPLY '1l 
VJ 

~ 
e. IRRIGATION 

f CONSERVATION 

g. INACTIVE 567.2 

17. LENGTH OF RESERVOIR 

2.STREAM Salt River 

5. NEAREST P 0 Center 

8. TOP OF DAM ELEVATION 

12. ORIGINAL 13. ORIGINAL 

653.0 

SURFACE AREA, ACRES CAPACITY, ACRE-FEET 

38,580 884,06 I 

18,650 456,967' 

5,970 87,027 

134.9" MILES AV WIDTH OF RESERVOIR 

3. STATE Missouri 

6.COUNTY Ralls 

9. SPILLWAY CREST ELEV 639.o' 

14. GROSS STORAGE, 15. DATE 
ACRE-FEET STORAGE BEGAN 

1,428,055 September I 983 

543,994 

I6. DATE NORMAL OPER 
BEGAN 

September 1983 

87,027 

0.45 MILES 

Q 18. TOTAL DRAINAGE AREA 2,318 SQ MI 22. MEAN ANNUAL PRECIPITATION 36.02 INCHES
'1l 
:r: 
VJ I 9 NET SEDIMENT CONTRIBUTING AREA 2,258 SQM! 23. MEAN ANNUAL RUNOFF I 1.83 INCHES 
~ 
'1l 

MILES II­ 20. LENGTH 129 AV WIDTH 18 MILES 24. MEAN ANNUAL RUNOFF 1,462,503 AC.FT<!'. 
'3: 

21. MAX. ELEV. 1,000 I MIN. ELEV. 515 25. ANNUAL TEMP MEAN 54 6° F RANGE -21°to 108° F 

26. DATE OF 27 PERIOD 28. ACCL. 29 TYPE OF 30. NO. OF RANGES 31 SURF ACE 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 13 67 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 !NFL 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' I ,898,303' 6,859,768' 1,714,942' 6,859,768' 
Sept-Oct. I 987 

<!'. Sept. 1996 21.49 I ,380,282 3, I 30,887 12,689,131 1,405,385 19,548,899 
f­
<!'. 
Q May 2010 39.44 I ,540,375 3,717,555 21,565,255 1,468,301 41,114,154 

>­w 
> 26. DATE OF 37. PERIOD CAPACITY LOSS, ACRE-FEET 38 TOTAL SED. DEPOSITS TO DATE, ACRE-FEET 0:: 
:::i SURVEY
VJ 

a. PERIOD TOT AL b. AV. ANNUAL c. PER SQ MI.-YEAR a. TOTAL TO DATE b. AV. ANNUAL c. PER SQ ML-YEAR 

September I 983 17,068' 4,183' 1.85' I 7,068' 4,183' 1.85' 
Sept.-Oct. 1987 

Sept. I 987-1996 4,054' 29o-' 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 SQ. Ml -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 TO DATE PERIOD b TOTAL TO a 
DATE 

September I 983 

Sept-Oct. I 987 29 I 1,174 1,174 0 29 1.20 1,160 1,160 

May 2010 29 I 727 792 0.20 5.46 7,656 884 

ENG FORM 1787 

PLATE 55 



45 

26. DATE OF 

SURVEY 

September I 983 

Sept-Oct I 987 

September I 996 

May 2010 

26 DATE OF 
SURVEY 

September 1983 

Sept -Oct I 987 

September 1996 

May 2010 

43. DEPTH DESIGNATION RANGE IN FEET BELOW, AND ABOVE, CREST ELEVATION 

!00-85Bottom­ 85-70 70-55 55-40 40-25 25-IO JO-Crest 
!DO 

PERCENT OF TOTAL SEDIMENT LOCATED WITHIN DEPTH DESIGNATION 

4 6.2 6.8 16.7 16.7 10.2 10.4 25.6 

' 
' 

44. REACH DESIGNATION PERCENT OF TOTAL ORIGINAL LENGTH OF RESERVOIR 

0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 -105 -I JO -115 -120 -125 

PERCENT OF TOTAL SEDIMENT LOCATED WITHIN REACH DESIGNATION 

26 3 22.0 12.5 80 15.3 8.7 5.0 0.9 0.3 1.0 

' 

' 


RANGE IN RESERVOIR OPERATION 

WATER YEAR 

1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 

1993 
1994 
1995 
1996 
I 997 
1998 
1999 
2000 

2001 
2002 

MAX. ELEV 

613. I 8 
630.56 
627.10 
608 97 
608 58 
609 I4 

622.73 
620.34 
615 27 
636.77 
621.35 
636.22 
627.55 
622.82 
632.83 
617.85 
604.10 
625.14 
633.98 

MIN.ELEV. 

596.88 
602.01 
600.22 
600.7I 
597 93 
598 02 
601.53 

603.30 
600.76 

605.21 
600.21 
599 74 

600 60 
595 85 
596.81 
598.40 

596.86 
594 54 
598 13 

INFLOW, AC-FT 

I ,898,303 
1,832,823 
1,886,852 
1,241,790 
309,297 

370,665 
1,497,144 
I ,246,869 
914,354 

3, 130,887 
1,086,720 
1,952,928 
1,077,776 
I, I 02,628 
2,399, I 82 
1,441,487 
327,498 

1,521,761 

I ,323,203 

WATER YEAR 

2003 

2004 

2005 

2006 

2007 

2008 

2009 


Sept 2010 


MAX. ELEV. 

613.34 
619.36 
616 95 

613.57 
616.96 
640.36 
625.30 
630.21 

MIN. ELEV 

597.62 
603.53 
599.36 
599 30 
602 19 
602 97 
603 97 

605.72 

INFLOW, AC-FT 

852,580 

I ,450,877 

845,883 

502,004 

871,332 


3,717,555 

2,542,649 

2,666,6 I 7 


46. ELEVATION-AREA-CAPACITY DAT A 

ELEVATION 

560 
565 

567.2 
570 
575 
580 
585 
590 
595 

AREA 

4,607 
5,848 
6,449 
6,914 
8,53 I 
9,875 

11,274 
12,765 
14,389 

CAPACITY 

45,742 


75,754 

90,012 

I 08,529 

146,258 

I 88,297 


236,226 

291,072 


353,859 


ELEVATION 

600 
605 

606.0 
610 
615 
620 

624 8 
625 
630 

AREA 

16,184 
18,188 
18,792 
20,442 
22,984 
26,058 
28,951 
29,088 
32,494 

CAPACITY 

425,6 I 3 
507,359 
520,661 
600, 123 
704,930 
837,516 
949,209 
954,772 

1,087,572 

ELEVATION 

635 
638 0 
640 
645 

648.0 

AREA 

36,812 
39,492 
41,175 
46,469 
49,789 

CAPACITY 

1,265,088 
1,371 ,201 
1,448,914 
1,644,080 

1,772,396 

47. REMARKS AND REFERENCES 

li Elerntion of top of gates m closed pos1Uon 


lJ Includes 20JIOO acre-feet of\Yaler supply 


11 50 8 miles. Salt Ri' er and North Fork: 20 O miles. South Fork: 29.3 miles. Middle ForJ...: 12.2 miles. Elk Fork 13.3 miles. Lick Creek. 9 3 miles. Indian Creek 


ii For period l0/1/83 through 9/30/87 


:;; Current sun·e~ only. Based only on 24 resun·e~ed cross sections. Assumed no rnlume change in rest of resen air. The 1996 Report of Sedimentation listed 


period totals (1987 to 1996) for Items 38a. b. and c based on 24 resun·e,·ed cross sections The rnlues \\ere updated in the 2010 Report ofSed1mentat1on to 
reflect accumulati\·e total sediment deposits belO\\ crest for the period 1983-1996 


f2! Period totals prO\ ided for 1987-20 I 0 


II Insufficient data to determine 


48. AGENCY MAKING SURVEY U.S. Army Engineer District 

49. AGENCY SUPPLYING DATA St. Louis. Missouri 50. DATE March 2011 

ENG FORM 1787 
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cLARENCE C_ANNDN DAM ANTI MARK TWAIN RESERVC:~: UJ2..>.•..ii.J.I~\__.-·.--- ~,.:.·. 

RANGES. 

RANGE NO. ::572. 1-,c; BY: 6. B_.,.ooc=­

NOTE: 	 ALL IDNUMENTS ARE 2-3/811 DIA. ID.JM. TYPE B-1. 
ALL COORDlliATID" ARE SCALE MISSOURI STATE PLANE EAST ZONE • 
.ALL TIE POINTS lli TREES ARE NAILS IN WASHERS. 
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1-:,Z757-22 • 9-S 

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MJNUMENTATION OF THE SEDTI'1ENTP.TION 
RANGES. 

RANGE NO. ::::>12.. -2 4 BY: &.13C/.OOE- DATE: 

_To P.O.... 4- f ~ NOTE: ALL IDNUMENTS ARE 2-3/811 DIA. AIDM. TYPE B-1 ~ 
ALL COORDINATES. ARE SCALE MISSOORI STATE PLANE EAST ZONE. 
ALL TI:E PO~S IN TREES ARE NAILS IN WASHERS. 
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR IDNUMENTATION OF THE SEDIMENTATION 

RANGR3. 

RANGE NO. ::::)12.. B/.:J BY: G. Ou CDC­ DATE: ~ /t-1 /8z_ 
NOTE: ALL IDNOMENTS ARE 2-3/8" DIA. AIDM. TYPE B-1. 

ALL COORDINATE3" ARE SCALE MISSOURI STATE PLANE EAS
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS. 
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.CLARENCE CANNON DAM AND MARK TWAIN IDSER\TOIR :OONUMENTATION OF THE SEDIMENTATION 
RANGES. 

RANGE NO. 4-AB EY: 

NOTE: ALL MJNUMENTS ARE 2-3/8" DIA. AIDM. TYPE B-1 ." /OfO II 

ALL COORDINATES. ARE SCALE MISSOURI STATE PLANE EAST ZONE. 

ALL TIE POINTS IN TREES ARE NAILS IN WASRERB. 
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RANGES. 

RANGE NO. :SR- '58 BY: &den 2ure:Jwe-:d-c DATE: 
i· 

______To_Po. JINOTE: 	 ALL IDNUMENTS .ARE 2-3/8" DIA• .AI1JM. TYPE B-1. 

ALL COORDINATES. ARE SCALE filSSODRI STATE PLANE EAST ZONE. 

ALL TIE POINTS IN TREES ARE NAIIB JN WASH:ERS. ·. 
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR IDNUMENTATION OF THE SEDIMENTATION 

RANGES. 

RANGE NO. :::512 0.t:J DATE: &,j z1/82­

NOTE: ALL MJNUMENTS .ARE 2-3/811 DIA. AilJM. TYPE B-1. 
ALL COORDINATES. ARE SCALE MISSOORI STATE P.LAN.E EAS
ALL TIE POINTS IN TREES ARE NAILS IN WASRERS. 
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NOTE: 	 ALL IDNOMEN:rS ARE 2-3/8" DIA. AWM. TYJ?E B-1. /OfO /(p 
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RANGES. 

DATE:RANGE NO. 51<-.Se:, BY: 

NOTE: 	 ALL MJNUMENTS ARE 2-3/811 DIA. AUJM. TYPE E-1. 
ALL COORDINATES" ARE SCALE MISSOURI STATE PLANE EAST ZONE • 
.ALL TIE POINTS IN TREES ARE NAilS IN WASHERS. 
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x 730.. 470 
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,1' 	 dLAIDNCE CANNON DAM .Ah1D NARK TWAIN RESERVOIR MJNUMENTATION OF r11R F: SEDIMENTATION 
RANGES. 

JRANGE NO. DATE: 
. ~ 
l N~: 	ALL MJNUMENTS .ARE 2-3/8" DIA. Jill.JM. TYPE B-1 • 

ALL COORDINATES. ARE SCALE MI~ STATE PLANE EAST ZONE. 
ALL TIE POINTS IN T!IB]S ARE NAID3 IN.WASHERS. · 

:!JrA, o+ao :ST4. Ii' 77 !! 
~'-· c;,4o.oo . E<... c{../3./S 

- . 	 · . · , . ~°""~···.....-------:5-..,....4_D_
0

_E....:.:.....:·-·c_M_rA_c;._,"-)----111t---------''------'--A 
. ;..)_ ~~ . . 	 /, 
. l.8 11 8. cr:;--,.4'). t-. ··, ~iA~/. -i ~~ 

t>.a.1< · ~- Y 1 ~,zzo · -~~p·~.:rc?%<::) · 	 . _··.~1 __rt \t. 
..... x ?-:J.7) .96~ 	 0 1v 0 LJ 

lt!J "u/. <:::I.:; k 

Prom /"'1./-er- :sec..f.lpn 0 / µ W';J. ::T 11 a.nd :Jr'flltVt:::: i r-oad o,Pf'D:S/.f e a./ 

M./-. J../o;or::: Clu1rc.h , -/-r61. v<::/ /./e-6-f °"' ·_5r,;u•<::f rod!'.d GOO'± . .,Lh e,, 

../-r~y-C:/. »or~),. 4C f'"l):56 ?r<_1\n:?./-C . ,P'"-'J"t:::!('-f~ f..1,·.f.;.., f'BI"'~ •;::5 :>1'0,.., ~!- /a/Id 

Ow11C., . :i.s /)?;. ±:. TA~~ pa. .::.I:: ,,J,;Y,l-h :200' ±. ../.a 4o.J..:.:; 3 .! . Crossed ri vcr­

1ri ho.9.J. &{ad pa..c.k¢'d d<Prfh 4qx;i/± ..j.,:;i 01-00. O..the..- ~c.c:ess 

srn NO. 



----

1-?75'7·-2?. 0 .. Q·- -- - -- .. 

RANGE NO. '5R-10A13 BY: !2<.Jea 2 vr-01.t/es-I-~ DATE: 

NOTE: 	 ALL MJNUMENTS ARE 2-3/8" DIA. AU.JM. TYPE B-1. TOPO 18 
ALL COORDINATES. ARE SCALE MISSOORI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAIIS IN WASH:ERS. 

;..I 


II 

' II 

s''t11APt.i=. 

::STA. O+oo 

y /,$3~ 730 

X 7?-GJ ooo 

-s TA. 0+9 ::J !: 
. E3L-. (',,,/3.83 

'<S> 

~ 1>1;)~
.;;-

8''04.k. 

I KmNErH BALK AND ASSOCIATE3' ST. IOOIS' MO. 	 SHEET NO. 

­



CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MJNUMENTATION OF THE SEDIMEN1rATION 

RANGES. 


DATE: 


NOTE: 	 ALL MJNUMENTS ARE 2-3/8" DIA • .AI.UM. TYPE B-1. 
ALL COORDINAT.&r ARE SCALE MISS<JOJU STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAIIB m WASHERS. 

6+c:z .J./ on 0 +06 : 

~ro111. /...-Jf<!!t"":5ec:. ../-/011 o./. J-/111y '';:r'' a~d JJwy ·~1313 ·; 
-/r"4ve I lde.:5-f- OT? )../ w;; ~:BB" /. :2-!5 ::t m/. The~ paL.k 

,JttJr-+h a 75 :!: P'J,·. -fo r4'/13e.. 

I 

I 

6-l-a-/-i"t!J11 14 +S 8 ~ :-· 

:Same a:s a.bDve.. 

-

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

~---



1-2757-22.9-S 

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MJNUMENTATION OF THE SEDIMENTATION 
HANGE3. 


RANGE NO. 67?- II A BY: Video 2ucoµle.sk DATE: 


NOTE: ALL MJNU11ENTS ARE 2-3/8" DIA• .AUJM. TYPE B-1. 
 "[OfO .. 17, IS 
ALL COORDINP.fiS. ARE SCALE MISSOURI STATE PLANE EAST ZONE. 

ALL TIE POINTS IN TREES ARE NAILS IN WASH:EBS.• 


" -
~ ."t 

C
~· 1!1'-!-8~)\~ 

..~. :-.·1-y o-.r'' Y J, 3¥1, bOO 
-r,· (\,. x 7.:<l>; 170 

::i"Oak 
5M 

:5R·llA-Z 

;Jc;fe: All mc»1?unenf.:;, 

are -f'jpe::: G·:i. 

I 

£ Cf.EEK 
3/ +30! 

~-
0 ' 

~· 
6"' 
1o~Ash 

Y I ..33'°' 30o 

x 7~0) 070 

SOUTH-- - ­

TB!>1 
5R- IZ A-l 

KENNETH BALK AND ASSOCIAT:ES, ·ST. IOUIS, MO. SHEET NO. 

http:2uco�le.sk


•• ! . ciLARENCE CANNON DAM .AND MARK TWAIN RESERVOIR MJNUMENTATION OF TEE SEDIMEN1.rATION 
RANGES. 

:if DATE: ~/821 - RANGE NO. ?R-1/A. BY: 

NOTE: ALL IDNUMENTS ARE 2-3/811 DIA. AI1JM. Til'E B-1.,Ji .ALL COORDINATES. .ARE SCALE MISSOURI STATE PLANE EAST ZONE • 
.ALL TIE POINTS IN TREES ARE NAIIB IN WASHERS. ·­

. ~.. . 

6...fu:. J./o/7 o+oo: 
Fro,?? //Jf~,,.6e:;c..//on ol J-1.w') ·::ro a/Jd _)...fwy "B.-e/', 

-t-rc<v~I 1Je.:'".l+ 6''1 /-/wt} 'l;,13" 2.7:5 :!: fl?:. +o :J'C?ve:I 

-~- r tJ&.d 011 r:3 h+ a.f <:er;d o I pave: Me/J-1: The,,, -fl'"ave) 

Mo,..-fh 01'} 3r~ ve. I road /. &> ± M: . . T_h~I"? -f<Ar./1 E:a:../s + 
/.t?r-- ?oo' :t: +o m/ddle e:J./ r~t'13e. TAet'i pt::e.c.K.. 

1...lor.fh I <loo' ± a.cl"oss t"/ve,,... 

i 4 J.d D. ~r1d bOiP..+ /leed:. 
. l 

Po.::,,oable: a..cc:::e:5.:s +hrt.A I/1cl:a.11 C.r~ek Ac.ce.s:S 

Area. 

ace~ .S:S . e<:..s 

/Goo'±. 

·l KENNErH EALK AND ASSOCIATES, ST. IOOIS, MO. SHEET NO.---'---­

http:I/1cl:a.11


•• 

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR M'JNUMENTATION OF TRE SEDIMENTATION 
RANGES. 

\ DATE: 5/82 

• NOTE: AI.Ji MJNOMENTS ARE 2-3/8" DIA. AI1JM. TYPE B-1 • TOPO /8
ALL COORDINA:r:ES. ARE SCALE MI&SOORI STATE PLANE EAST ZONE. 
AI.Ji TIE POINTS IN TREES ARE NAILS IN WASIDIBS. 

·­ /\} 

11· 

• 
II 

• 

Tr,pl~ 
. J.,.Jcz 1'1<-1. f-

,<./, 75°£. "'IA G-.) 

Y I .335 500 

x 718)800 Fr&.$1 /11-l-e!r::Se.c.f/an ,,:;1/ Jlw!'J ''.:r ·· 

!-1..;9 "13ayJ -fr.str-el v.le::s-i- or? 1-h.1!J 

:2 ~,·. "!: -fo ;;r.:wel roM or? r'1jM 

paVC!h1t:::r?-I- C-;"Jds. Th.er? -f,-4ye/ Nor-1-h 
9r-ave:.I ro!Sld . 7'5/711: ±: re Kq/156'. 

t'le!:c::cle.J /n 1J/c:.-I-. W<:::q,+J?~,.-. 

4,-,d 

''BB .. 

• 

i..Je.r"~ 


tJ/J 

4W D 

~ 
T.8MIC 0 .. :s i( -1::; A • t' 

I 
~ 

I :5" Oak. 

M 

14"0a.k 

,Jt) -fc: : 
Alt /l?c:J.n om ~/J -1-.::. are 

4tZ/c..1,,,,.,..,. l"'!?-e 6--::2. 

d KilfflEI'H BALK AND ~, ST. IDUIS, MO. SHEET NO. 



----

.~ . CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MJNUMENTATION OF .TRE SEDIMENTATION·i RANGES. 

.. .. 

RANG?S NO. -:JR-/38 BY: U<Jen 2uro1ue2-/-e. DATE: 7/8:i 

NOTE: ALL MJNUMENTS ARE 2-3/8" DIA. AilJM. TYPE B-1. _ _T_0.£0__ /8 
ALL COORDINATE3' ARE SCALE MISSOURI STATE PLANE EAST ZONE·. 
ALL TIE POINTS IN TREES ARE NAIIB IN WASRERS. 

1-J 

1-.J--­
' 

::5TA /4 +72. ~.. '5TA. 1~+6.3f 
GI-. ~3<:/. 50EEi-. <052.29 

..</, 7 8"'E.. { MA<S-.) 

y "33~->zoo 
x 71"1, 335 

On/'/ :2. r~./e:re"1 c:e:s 

~l/d,'ltt:t.bl~ /~r /0-/-t,3 <] 

SHEET NO. 

http:l/d,'ltt:t.bl


__ 
: ~-RAN~ NO. 6R- 14A BY: Owen 2 ur-owe;sfc:! DATE: 7/8:i 

1111 . NOTE: ALL MJNUMENTS ARE 2-3/8" DIA. AIDM. TYPE B-1. TOPO_ .17 
~ ALL COORDINNEES" ARE SCALE MISSOURI STATE P.IANE EAST ZONE. 

ALL TIE POINTS IN TREES ARE NAILS IN WASRERS. 

-~ 
' 

~ 
6TA. o+oo~-

;' 

~as,73 

0-zo. 3&., .,/ 

(j_f81)-M /M-u<- · 
-{'llSHttJ /JM JJ 8 y /((<K. 

CJ+oo 1 7+-7<1 4 I 45 +9q2 
c<.re -f~pe G~ monu'11~6. 

JJo r~Iere/Jee:> 

6{ 11a,' I a. b le ..Lor 
4:i. + 33 !. . 

SHEET NO. 




····---. -·­ ... ,. ­
~· -­ --~ ....;.:,, ' ­ -·---'" -­ _:_ ..,: --~ .._·____,._.,;; ~ 

I "- j ./ I -c._c_.• J--U
-~v'·.""T../ -- ...,. ...... _.. .. 

RANGIB. 

RAN~ NO. 6R-J4.4 BY: O,vea Zuro#le~k DATE: 

·NOTE: 	 ALL MJNUMEMS ARE 2-3/8" DIA. AUJM. TYPE :S-:.1. 
ALL COORDINATE3' ARE SCALE MI~ STA.TE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAil.S IN WASHERS. 

-S-1-tst:.i-/o/] o+oo : 

;c,;.~H1 J.//a/,.., ROdt.d ol .I/?da C11::dk A.::-..:::.e:s$ A~, 


'f'urn 1.Je.:s-J. on Co/?CC:::.:S..6/~/la:../rc: Rd a.,..,d .,l~yc:) 

Ue.:5-1- fo ·/Je:sf ~r-1<;'!3' Ar~. TA<:!!:n pa.c..J: :S~+J, 

Go•±· 1 -ro r.e'?:!e. 

6-1-a J./on 45 -f 99 }. .' 
;::rom 1/;fer.:':>e.c.. ..).; on o/ J/w!J ::<4 ~ /../;..,,!/ '';..t 1-1 ·: 
..fr-aye/ 6ou-/..h £;/1 ''/-//-/." /, 7=;, mt'.± .,Lo 1n-l-e/'.sec./-/o11 
c;J l!oc,1r;-ly Ko~. 7.h~ .J.ur;, · Je./f- M _paved roa.d 
a,,,, d -l-re1 ye I !3 m / ± -1-o .:Jrt:t ye I r~d ~/J ri::Jh I- 300 '± 
,Jor././? 4 ., ...t./d.'C?"1 Crc:e!J::. Acc:.e::S.s Al"'sR. '• s0J/1 . Jake! 

!f/'6!/ve. I r~d 6tJGl'i-h -/Je~+ :2.15 ,,,,.,,: t -1-o "r "' /'7-f.e!?Y.::> ed:.,L,a_;, 

t?./ _g/'8~v-el rca..d.:5>. Take ..:J~ys I r~ -lo :S.ot.rf), ­

1de.s+ 2 m/. ± .· /he/} f'<ZC-.1::: tEa.:!:>+ '14 /Yl,·-!: -1-o RQ,,.,3e: 1 


500' ± ~OI"' .f-h o/ &411 /.:skr - faf e::!k~r Ct!!!h1 · 

KENNETII BALK AND .ASSOCI.ATE3, ST. LOUIS, MO. 	 SHEET NO. 




DACW.13~2-D-0011 	 ·l-2.'15"1-22. 18-S 

CLARENCE CANOON DAH AND HARK TWAIN RESERVOIR MJNUMENTATION Of THE SEDIMENTATION 
RANGES. 

RANGE NO. !.5-£3 

3 11NOTE: 	 .ALL 1-DNLMENTS ARE DIA • .ALUM. TYPE 8-/ 61t- G-z.... 
ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE • 
.ALL TIE POilITS IN TREES ARE NAILS IN WASHERS. 

J 

,., r:;r;.~& 
<? 1 

IN! 
20+&~. I 

·. 

No 4.v-4-tL..4/;:>c. E-. ~e.5 
WI/hi/A./ /50 1 

~ 14-" -;5H1t--l6t..t'::. 0,4,(.. 

N 1.3.:5:::>2 ~O 
E" 71/Z 30 

FeoA./1 coevc:L oF 5"e:C71ov..::S 14-13-Z-3-z.4. T-.55.<./.1 12.£?. Kl 
PQ./VC :5"our;-./ OAJ COUAJ7Y 12.0,Q 0 800 ·=- I /,L/~/J £.4-:57 (!)/\.) 

F;ELC) 12cAO 4Lo.ue;· T/2.£6 L/NC :Joo'±. 7c0 ,12./JA.JG.~ 47 
'ST"9 .L.:s+c>±. 

N i6522CJCJ 

I 15t-7B.3 

8LE;y' 0:,, 4'/; 4~ 

E 7/ZSZO 

641, 12. 
46::..e:::rs -rC> O+~ Thl,CZOJ6,l-/ 
I IJD! ,q.;v C.£.[;;G'K_ l2.£rCJ2.G4T/O.-J4L. 4£2€4 

NG:-E:D 4WD VeJl;c;_e_ 

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


http:12./JA.JG


----

DACW43-82-D-0011 

GLAIDNCE CANNON DAM AND MARK TWAIN IDE.ERVOIR MJNUMENTATION OF THE SEDIMENTATION 
RANG:ES. 

RANGE NO. ~R- /~A BY: 01.dea 2arow_e::al~ 	 DATE: 

NOTE: 	 ALL MJNUMENTS ARE 2-3/8" DIA. AilJM. TYPE B-1. IOPO 18, Z5 
ALL COORDmATE3· ARE SC.ALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN 'IREES ARE NAIIB IN WASHERS.· 

57A. 1+99 ~ 
El. f,.:25. 3 

~TA. 3f3;:;z. ~ 
.El. G.07, 7 

All /YIO/?U/1')~~~ O/l .fA/3 

/?a/J,:Je cue Alum. -f7?e 4---:z 

6TA. 

£.). 

r...c:stST 
t,.7-1-.f.f :!. 
6-lh 5'Ur 
<.oo9. Vf 

Y I, 3 33,, 3z.o 

)( 713,,040 

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



DACW43-82-D-0011 

CLARmCE CANNON DAM AND MARK TWAIN RESERVOIR MJNUMEN'l'ki:lCJN Of" 'frf8; Swfr..Effl'J..'lIGd 
RANG:ES. 

DATE: 

NOTE: 	 ALL MJNUMEMS ARE 2-3/8" DIA. Al1JM. TYPE B-1 • 
ALL COORDINATEl ABE SC.ALE MIS30URI STATE PIJiliE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASIDRS • 

.Sfa ..,L; 0/1 0-1- t:Ja .' 
hom 	///)~/"sec.ho ,n .t> ;· J-1w:I .::<4 a ,,d J-1 w 'I 1-I )../, 
+,.~ve/ :5oufA ~rJ )-/1-/ 1 314m;± ft9 1/7-fer.si::::-c.l-/o?'J. 

o/ C ou/l-/.:J kc:;tR. d. 7Ae/7 -for/1 I e/.f O/l ?a ye. d /'o~d 
arJd -f,,..ave;/ 3m/ ±' ftJ 5rttvel rc:;,a.d O/J r1j/7-I- 300 

1± 
Nor.IA e:;/. .I/1dan CreeK A ccc:: .:s.s Ar-et:.?,, ~'ff/J. °Tc:<ke 
5.ravel l"'c;ad .5ou-l-.h - 1de6+ .:::l.'!5m1· ± -fa ··r" /r;fe::r:Se:;.)/011 

.1) 5,,..~ve/ ro.:c.d.s. /erk<;. :Jravel ro~ -J.o :Sou.f.h­
ui:::S+ Q 

3/4 mi'± +o ?>/d .:r/Jd,. a,., Bu~ ..:a I 6-;-ocn1ds 

k110it//J .:Z..!i Cr/3/~r N/ou~:.s. The,,., ,JA:<C::K :Soul-It 

400 1 	±: ./-&> R 4'.-?3e . 

j 	 7 .
6 +4. +/0/} t,, & f- 0 ~ - . 

,:rom 1/1 f~t"6ec -l-/or1 CJ) l-lw9 lo 7 .q~ 1-1w;; I ::5 4; +~ ve I 
E.a..:s-1- &/J l-lw<j 1s4 .fo //J/.er~ec::--h°c:JI"? c:i-1 3r-avel 

road { C ov;rfj l<oc:ed c- ::<Cf). T,h~a ~o/" -flJ 0/1 

3rave:.I ro<fZ.d 34'/ ±- lo //7/-e,,,-;;ecl-/tt/n tJI Ca.:>.f-­

1.d~6-1- ,;J 1"'4 ve/ ro6<.d. /),~" 1Je6-I- o/1 5r-C1Ye!I roted 
.:200' ± /-0 e7/d /:e/d rc;tSZd 011 r0h f. TAe,, Vc:;rfh 0/1 

&Id /·efd 1/:l /Pl/!: .fo ).)or-+h-1.4./e;>f ~CJr-/?er o) /,'e/d. 
7'-1- Thel'? -p« .c.k ,Jor ..f-h /So'.!: !-o ra/13 e. 

-I Id D /Jeeded t.Jn ;q'<~ Id rt!Ja.. d. · 

?l'H -:i '-LK AND ASSOCIATE3, ST. I.OUIS, MO. 	 SHEST NO. 



----

DACW43-S2-D-C011 1-Z757-22.9-S 


CLARENCE CANNON DAM AND MARK TWAIN RESIBVOIR MJNOMEm.ATION OF THE SEDIMENTATION 

RANGES. 

RANGE NO. SR-17 A BY: ?Jwi!"o 2uc0µ/~.;1-/-e DATE: ts/.8'-:z. 

NOTE: ALL MJNUMENTS ARE 2-3/8" DIA. AI1JM. TYPE B-1 • 
ALL COORDINATE3. ARE SCALE MISSOORI STATE PLANE EAST ZONE. 

TOPtJ 23 

ALL TIE POINTS IN TREES ARE HAILS IN WASHERS. 

(,(,,.+-00 ± 

KlliNETII BALK AND ASSOCIATIB , ST • IJJUIS , MO. SHEFJ.r NO. 



CLARENCE CANNON DA.."i AND MARK TWAIN RESERVOIR MJNU!<tE:trrATION Q}' 'I'E"E SEDIM:iliTA'i'ION 
RANGES. 

. 
RANGE NO. ::!,'!? - /7 A BY: Odc:C] 2urow-::::-:;-f.c.. 	 DATE: 

NOTE: 	 ALL MJNUMmTS ARE 2-3/8" DIA. ALUM. TYPE B-1. 
ALL COORDmATES" ARE SCALE MiffiOURI STATE PLA.N.E EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN W.ASRERS •· 

I 

;:,,..,.:?P/,.//i/--er-::_=:?:::.+.:Dr. ..;;/2 Old Hw<j U e! 0;d t-Jw7 /CJ"/ 

//; · J)r::: ·1-o.;,i.Jr7 o-/ rlor,·da.._, -J.,---,...;..,--=::. / i)or t'h d/J ....:J/d J-L.J j 
j[J 7 /j.:;. m,·, ± +o ,,,tJfere. p.;-1.ve.ff.e/l+ c::>/ o/"d /-1:..U<-) /(}} 

~/io s. 717e .?-"c;~ We-::.+ SaD '~ ../-.::; -s-l-:.z+,·orJ O-roo. 

s'IA IIo;...I ·~1+ 4:5 s : 

r:r()//) T~ //'i-.f'!?c..-!-.-o,.-, -?/ 3,..-<;1.vcl :--:;..-;>d. -:Z/'/d :::':::?/,..-rf'j r(c:;;,;,ci. 

::!. - ,;,;1 2 -f ·5. ')4 CU> r ;,;;; 6- ~'. i..; i . S -3 ,J. l< · 7 ,-,./ ,- -I-r :2 V.::: .i 

1J-"?.-:__7- ?r7 3r-:J. v·~ I 1~~d Im,·.::- . +o .;J;d .}'l""J v-2 i .-·.J,,_z _j 

:;; /J r .: ? h -t ( 6 .:> ..::> 1 :t E. ..< s + ·) J ::!o ;,J ,..- ..J.. · · · ,..;. - · , · / )..,., 	 ..7 .-<v·.:t ·:::..J '- <>< ' ·"'"· • • 

/ /I.:. "' ' ..J. 	 / ...- 0 · =;~ ,,,,.,, : -,o K >i/':' _1-P_.,,.-:.,// ,'.....lor,YJ o/1 -:>1cJ. _;r;;.vc::: , · :....c.J ,,, 	 ../ 

KENNErH BALK AND ASSOCIATE3, ST. I.DUIS, MO. 	 SHEE1 NO. 
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€t...£v "' 

x~ 
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DACW43-82-D-C011 1-Z757-22.9-S 


CLARENCE CANNON DAM AND MARK TWAIN RE:ri:RVOIR M:JNUM:Eti"l:ATION OE' 'f'fl?: SEDIMrliTATlOri 

RANGES. 

RANGE NO. :512 I B- .4 BY: c;:;:., Buoc::ic­
~-----------"'"----------~-------

DATE: c.o/11/Bz.. 

Na:r.E: AT.iL K.JNUMEmS ARE 2-3/8" DIA. ADJM. TYPE B-1. 
AT.iL COORDINATE3" ARE SCALE MI330URI STATE P!NIB EAST ZONE. 

roPo 30 

ALL TIE POINTS IN TREF.S ARE NAILS IN YA.SHERS. 

\ 

t04. o. IS 

t"o:::>s 7 oo 
I '82 ro Boo 

PJ2.oLI! /"JTe~7/oAJ oF C:-<la1/'7&PL>c..J.V0 12.o,4.tJ 

::S007f-/ Or 'j3U2'2-4LJ?S /2.ooq 4-u.0 HW y8
107 


P/2/VG2 wrs7 olJ c:.~1//JP~~c..J,_,O ,eo.r;o tJ. 5 Ml. 


7~AJ f.U4i..K..... Mo/.1..7!-I ;c;oo'± 7o o-r-oo 


2&>+4.74E 

B. .<._/J -:512. I B 4 Y 
L oc,:.;7.:0..LJ 6 Cb 2 "E 
//0 1·!;p12.t)J-// Z.<Ct-47 

EL C..V =- <£>4-0, Z 2 

FIZO/.// l-V7e-.:sz:r::;710/J c:>r ,L.Lt,u Y ,,e_/07 4.uO 
µVJ.. y 'u" D12..1vE J. & . ,v71L- -e:A.s7 TO A=>FJ-/4LT 
;£..OA:O' 716J ::::5"0107;..J 7f"l c5/Z.AVeL J<;DAD, TJ..;c::,,.<-1 ..So:.fl,µ 
o/J ·c;;: ,e...a·Jc L R ric;.o CJ, 3'J./l,L /o ··r 11....rre.,c,.,.:::z:z...7,-~--. ...J · 
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KENNE.rH BALK AND ASSOCIATES. ST. WITTS, MO. SHEET NO. 
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DATE: &,, /!;/ 8 :z.. 
) 

DAC\'143-82-D-0011 	 1-Z757-22. 9-S 

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR .M"JND1'1iliTATION OF THE SEDIMENTATION 
RANGES. 

NOTE: 	 ALL 1'1JNUMm'.rS ARE 2-3/8" DIA. ALUM. mE B-1. 
ALL COORDINATE3. ARE SCALE MI330URI STATE PLANE EAST ZONE. 
ALL TIE POINTS lli TREES ARE NAILS IN WASHERS •. 
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32-103 

I A.I 
(~UTµ 

DACW43-82-D-0011 1-Z757-22.9-"'S . 

cLARmCE CANNON DAM AND MARK TWAIN RE3ERVOIR MJNUMD:r.r.ATION OF THE SIDOONTATioN 
RANGE3. 

RANGE NO. ::5!2.. 20 A­ BY: G. Buooe- DATE: c:P/11I S'L. 

NOTE: ALL MJNUMmTS .ARE 2-3/8" DIA. AIUM. TYPE B-1. 
ALL CoaIDINATJ!S' ARE SCALE MJ:ffiOURI STATE PIANE EAST ZONE. 

fOf'O 3/ 

ALL TIE POINTS· IN TREES ARE NAILS IN WA.SEERS. 
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DACW4~-D-0011 	 1-Z157-22.9-S 

CLAIDNCE CANNON DAM AND MARK TWAIN RESERVOIR M::lNTIMENTATION OF THE SEDIMENTATION 
RANGliS •. 

RANGE NO. -SI(- '218 BY: O&en 2urt:;Jl!t!!!:>t<::::. 	 DATE: 7/8-z. 

NOTE: 	 ALL MJNUMEmS ARE 2-3/8" DIA. ADJM. TYPE B-1. .- TOPO 3 Z 
ALL COORDINATE3' ARE SCALE MIS30URI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAIIB IN WASHERS. 

srA. It,+ 7&r~ 
£!.i... C..4a '2. / 

y J ~s. 400 



----

J.Jnv n-r..,; "-"'- ...., ._.._ • • 

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR 1iJNUMF1ITATION OF THE SlllIHENTATION 
RANG:ffi. 

DAT.E:BY: 

NOTE: ALL MJNUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1 • 
ALL COCIRDJNATE3" ARE SCALE HISSOURI STA.TE PIANE "EAST ZONE. 

ALL TIE POrnTS IN ~ .ARE NAILS IN WASH.ERS. · · 
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SHIBr NO. 



4 ,,,d 

!STA. 
Et.. 

YI fl.9_,, 700 

DAcW43-82-D-C011 	 1-Z757-22.9-S 

~..r.i;l,...;:::, (.:.,._,_";;...;:; -;;,~.j·, ,.J.,j ; '-'·-'-'~ l'ri.kl}i nE:::iu:;:i0:;:.n. }·..;J.;ur,rrnTATION OF THE SilJIMEN'TATION 
RANGE3. 

DATE: 7 /.!12RANGE NO. ~IZ· 2:2 B BY: 

TOPO 	 33NOTE: 	 ALL MJNUMENTS ARE 2-3/8" DIA. AUJM. TYPE B-1. 
ALL COORDINA:rES" ARE SCALE MIS30URI STA.TE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAIIB IN WASHERS.· ·. 
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KENNEl'H BALK AND ASSOCIATES, ST. WUIS, MO. 	 SHEET NO. 



---

CLAR.WCE CJJTNOH DAM AND MAFJ( '?I.A.IN F£3EfNOIR :~:JN"~".'-~?ATION O? 
RANGES. 

RANGE NO. 5/Z 23-B BY: 

~ 

DATE: 

SEDIMEN.,,,.LATION 

sfB3 

NOTE: ALL MJNUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1. 
ALL COORDINATES. ARE SCALE MISSOURI STATE PLANE EAST ZONE.· 
ALL TIE POINTS IN TREES ARE NAILS rn WASHERS.· 
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'Z:5TA. 5+ 0$ -
Elei/. ~2 7. 3 / 

CLARENCE CANNON DAM AND MARK TWAIN RE3ERVOIR M::!NU1IDITATION OF THE SEDIMm.rATION 
RANGE.3. 

DATE: 7/8-:i. 

NOTE: 	 ALL MJNUMEN.rS ARE 2-3/8" DIA. AIIJM. TYPE B-1. - TOPO 34­
ALL CCXJRDJNATES" ARE SCALE MI330URI STATE PI/illE EAST ZONE. 
ALL TIE rom.rs IN TROO ARE NAIIB IN WASB:mS. 

El•v. Go 3 8. Sf,, 

YI, 2'11 320 

KlliNEl'H BALK AND ASSOCIATES, ST. IOOIS, MO. 	 SHEE:r NO. 

http:MJNUMEN.rS


-----

GLA.Rtl~CE CA1ti10ll j)Afl Ah:;) i.>'iru1:t.. ..LwA..i...i\ :r. ;-/-)r.c-..l'vJ.I-. r"lJ1\ui'~•l.\_;:_,--.;....;._ul\ v.;. _:..._;_;, ..::,.LJ.J.Ll'i..r...... • ....r • ....: ..... ;:,i., 
RANGES. 

RANGE NO. 5.t?-:J.58 BY: Ow~n 2uro;ue.sfe DATE: 7/.8:2. 

NOTE: ALL MJNUMEmS ARE 2-3/8" DIA. AilJM. TYPE B-1. __TOPO 42 
AJ.Jj COORD~· ARE SCALE MI~ STATE PLANE EAST ZONE. 
ALL TIE POJNTS IN TREES ARE NAIIS IN WASHERS •. 
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SHEET NO. 



CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR 1'DNUMENTATION OF THE SEDIMmTATION 
RANGR3. 

RANGE NO. 5f2. 2~-.4 DATE: c:P/11/Bz_ 
> I 

NOTE: 	 ALL M'JNUMEliTS ARE 2-3/8" DIA. AI.VM. TYPE B-1. TOPO z9
1 

30
1 

40 
ALL COORD1NATE3' ARE SC.ALE MI3300RI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAIIS IN WASHERS. 
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KENNETH BALK AND ASSOCIATES, ST. WITTS, MO. 




-----

RANGES. 

RANGE NO. :SJ?-2113 BY: Owen 2 urOVe:Sf-c 	 DATE: 7 /a-::z. 
NOTE: 	 ALL MJNUMEmS ARE 2-3/8" DIA. ALUM. TYPE B-1. - TOPO 40 

ALL COORDINATE3" ARE SCALE MISSOURI STATE PIANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAil.S IN WASHERB •. 

dot-<::: &+ 7~..! /'IS ~ 
a.lwn, -1-c;?e G-·~ -no",.,u111tir/J-I-. 
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4t.ic,..n. ftjpe 6 ·,;z /hOr"uA~eM :SO. 

JCrnNErH BALK AND ASSOCIATE3, . ST. WITTS, MO. 	 SHEEr NO. 



CLAfa!:CJI: C/ .. • · 'N DAM A..1ffi MARK TWAIN RIBER\T02 
RANUE3. 

RAN~ NO. sR-.;:)7 e BY: 

NOTE: ALL MJNlJMEmS ARE 2-3/8" DIA. AI1JM. TYPE ::B-1 • 
. ALL COORDIRATE:f ARE SCALE MI~ STATE PUillE EAST ZONE. 
ALL TIE remrs IN TREE!3 ARE NAru3 IN WASIDRS .. 
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F1'"&1'1 · //l.J.<:.1" ~c:.c-.f.:o,, cJ,L. Old J.-/wJ) I s4- a t"ld 1-J wy '• Z ",, 


. . 

...fr-'1-v"'I kle~+ 011 Old J-liu!;:} l.£4 &.:?6..-n'..±.+o.:Jr~vcl 
r-cJ~ 011 r:Sh-1-. I.hen -/-l"'Ol'IC:::.). ;J~'.-fh on ·.:;Jr"av~ I road 

• + . J I
o.'3'::>/Y.}1:- '+h~/I .1 e~-r t:),17,,n/. t f-he::11 __ 'Sou./-), .::<~s.'±. 
r.h~r1 ra.~1c. · Ea.~+ 7±3 1 ±. · 

... 

S-k;.J..,·on !/-+.q's E 

,cl"Orn i/JJ.c:r::;cc..J./ot'J o/ Oki /Jwy 15.4 q,,,d J-/wy ''2 '~ 
-fr~v~I ./.l)~~ ~/1 Old J..Jw!;j 154 0 • .::25 ,,n/. ±. ./-o grc;vc:::/ 
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STA. Of-oo 
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Y I 328 71JO 
{HA6.) 

STA. :J +so !! 
et... ~o"i'. cs 

,_, .... 

DATE: 


TOPO 1-0NOTE: 	 ALL MJNUMEmS AIIB 2-3/8" DIA. AITJM. TYPE B-1. 
ALL COORDINN.r:ES. ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAIIB IN WASIDRS •. 

o+oo) ; --17.:< ~ ,d .;;u-t:JO ~ 
are q.-Ol M oni:.1#1 .e~.:S. 
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K:ENN:ErH BALK AND ASSOCIATES, ST. WITTS, MO. 	 SHEET NO. 



DACW43-<32-D-0011 1-Z757-22. 9-S 


CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MJNUMENTATION OF THE SEDIMENTATION 

RANGES. 

DATE: ~/8.:; 


NOTE: 	 ALL MJNOMEMS ARE 2-3/8" DIA. ALUM. TYPE B-1. 
ALL CCXEDINATES' ARE SCALE MI330URI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASmRS.· 

:51-a/.JCVJ tfJ+-oo : 
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OP..lC.1(1./ AL. 
KENNEr1l B/>LK AND ASSOCT....ATES _ ST. IOU.LS. MO. 



DACW43-<32-D-0011 1-Z757-22.9-S 

CLARENCE CANNON DAM AND MARK TWAIN RESER'1lOIR i1fJlWhi.i\:;_;,.'iiON GT:· TE"R SED}}Ei\'IATIOH 
RANGE3. 

DATE: 


TOPO sz 53NOTE:: ALL IDNU:Mm.rS ARE 2-3/8" DIA. AITJM. TYPE B-1. I 

ALL COORDINAT:rn. ARE SCALE MISSOURI STATE PLANE EAST ZONE. 

ALL TIE roINTS IN TRIDS ARE NAILS IN WASHERS .. 


x {,,cl 4 I 9 (J,O 

6TA. !4+J7 ~ 
Elce.v. Git>. 13 

Y I, 317 02..o 

y../. t/U/'J.I( ·~o'' 

Tr:p/e 6<jca./?1 c;re. 

\ 

;J 


y /, 315 910 

.,.~-,-.-~ - - .. _ . ----. \ r,-. - ,-.- . -,-· 
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CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MJNTJMENTATION OF THE SEDIMEmATION 
RANGE3. 	 . 

DATE: ~I&.:< 


NOTE: 	 ALL. MJNUMEF.rS ARE 2-3/8" DIA. AIIJM. TYPE B-1. 
ALL CCXlRDINATE3' ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREIB ARE NAII.8 IN WASillRS. 

;6TATioAi o+ 00: 
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CLAmNCE CANNON DAM AND MARK TWAIN RESERVOIR MJNUMENTATION OF TEE SEDIMENTATION 
RANGES. 

DATE: 

M.J.. M'.JNlJMEMS ARE 2-3/8" DIA. AilJM. TYPE B-1. 
ALL COORDINATES" ARE SCALE MiffiOURI STATE PIANE EAST ZONE. 

RANGE NO. SR· 30 e, BY: 

NOTE: 

M.J.. TIE POINTS IN TREES ARE NAII.8 IN WASHERS. 
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KENNEl'H BALK AND A.SSOC1ATE3 _ 8"' - TUU 1.9. ~. SHEET NO. 
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5TA. o+oo 
Elev. &:,39,,9 

DACW4~2-D-CD11 

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR M:>NUMENTATION OF TEE SIDIMEFL1ATION 
- -- -- - --	 ---···· ...... - . 

DATE: t:P/&2 

TOPO 	 SfNOTE: 	 ALL M:JNUMEmS ARE 2-3/8" DIA. ADJM. TYPE B-1. 
ALL COORDINATE:3' ARE SCALE MI~ STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHIBS.· 

:SIA. 8+ 43 ~ 
Ele!V. eu1/. 24 
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DACW43-82-D-0011 

CLARENCE CANNON DAM AND MARK '!WAIN RESERVOIR J.'DNDMENTATION OF THE SIDIMEN1"...ATION 
RANG:ES. 

RANGE NO. ~1(-31.48 BY: a~n 2uca¥/~-:,fe 	 DATE: &,jg::; 

NOTE: 	 ALL MJNLOOmS ARE 2-3/8" DIA. AIDM. TYPE B-1. 
ALL COORDINATE:!' ARE SC.ALE MI330URI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS~ 
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-1-o 1<dr:.Je. 

http:1(-31.48


1-Z757-22.9-S 


CLAmNCE CANNoN DAM A1T: .'.<~.~ :0

\,'}••::r:;; 22:7TtJIB Jc:Jli'..Jt'ThlA.TION OF THE SIDIMTh.'T.ATION 
RANGES._ 

DATE: 

ALL MJNUMEmS ARE 2-3/8" DIA. AI.UM. TY.PE B-1. 
ALL CCORDTIOO:ES' ARE SCALE MISSOURI STATE PLANE EAST ZONE. 

RANGE NO. -SR· 32 8 BY: 

·NOTE: 

ALL TIE FQINTS IN TREFS .ARE NAIIS IN WASH.ERS. 

(MA4-.) 

" -3­ -...,._ ~ 'f / ~ :3 I "2J1 O ,..,, . ~Q 

~J ~~\:.~:.:OJ:•~ ;";~,~di~ o,! E/k5':'Y: ~::,;;;:: :;;:~ 
.:?.? m;. t .7'aOri 11 w.. 1,,1o1~ +rd. YCI We>+ ~"" ;.../w.1 47 /;?/.r:::l"'~aG.J;,:m 1r.1,'.J.J, 

(il!:>M ~.12.· 3"2 S. • z) j .
;jl"«YC ro6'..J. 7Ae,.., ..;.,,.,,.,,,; ..Jor+h OH;:Jl"'«v~I f"D4d /.s.,.,.,:.± 

-fo old ,gl"'a rel r-ci""d ""' r1j hi. l~e!"1 -h-Av<::: I !:;.-: r. f -t-lrl"'c"Sh ya-I-.,, C/1 okJ 

:;rowel t'O<ld ,p,45/ff;,t -fhdf~ "-1,v•./.), ~-7-SM/.~ -,1-h~~u5h g,q..J.c ..j.),~i1 Wc::s./­

6'.-' mi.± ./.o Rqase. 

::STA. J 5+ t:.9 ~ 
G:.l. • c. 39. 7 5 



----

DAG>f43-82-D-C011 

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR IDNUMENTA'.:.:1....... 1\ ul: 
RANG:ES. 

RANGE NO. :5R-33Al3 BY: Ow~/'l LuroJ,J/~sfe 	 DATE: 

TOPO 	 zzNOTE: 	 ALL· MJNUMEFrS ARE 2-3/8" DIA. ALUM. TYPE B-1. 
ALL COORDIRATE3. ARE SCALE MiffiOURI STATE PLANE EAST ZONE. 
ALL TIE romrs IN TREBS ARE NAILS IN WASHERS.· 

10''B. O~k 

S.G~"Jd. (M/16.) 

) 

q
.s7A. 15-fo4 
6.1... &740.1 

KrnNErH BALK AND ASSOCIATE3, ST. LOUIS, MO. 	 SHEET NO. 

­



.. _ CLARffiCE-CANNON DAM AND MARK. TWAIN rus.ERVOIR MJNDMFlrEATION GF THE SEilIMEN.rATION 
RANmS. 

DATE: c- / /1/BLRANGE NO. :::5J2 2,.4 - If 

TOPo 2:z., :z.3 NOTE: 	 ALL MJNUMEmS ARE 2-3/8" DIA. AilJM. TYPE B-1 • 

ALL CCXJRDm.ATES· ARE SCALE MISSOURI STATE PLANE EAST ZONE. 

ALL TIE POmTS IN TREES ARE NAILS IN WASHERS. 


o+oo Y /340540 	

"'-.... ~ Rlf!EJ!.. 
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/1----------~--
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-.. y 13343 70 
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Sov~- -
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N. w, 01=- -r1-1e 

I 
c::.vo t:J;=- OLO P/.f.c./e eiP 

I o:.._o 
fll.A/Y #;o 7 .q7 IJo.R. 7 1-./ EOGE... c.C FLoa. D.4 

KEL 3ALK AND ASSOCIATES, ST. 10018, MO. 	 SHE?.I' NO. 



1-Zl57-22.9-S 
. . .. -

___- ___.:.:.\..:,_i .._..._..._,_\ 

RANG:ES. 


DATE:RANGE NO. Sil· .35A BY: 

NOTE: 	 ALL MJNUMEmS ARE 2-3/8" DIA• .ADJM. TYPE B-1. _ TOPO Z.9 
ALL COORDINAT:ES. ARE SC.ALE MI330URI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAIIS IN WASHERS.· 

-SIA. & i-()C> 

s le:v. c;4o. 13 

y J, 33'1 850 

x 4'90, 770 

C.le:'V. ~21. 58 I 

6. :l.1°.u./. 

:STA. 41-1-04 1::_ 
E:.ley. to3q.89 

(NJA!r.) 

KENNErH BALK AND ASSOCIATES, ST. WITTS, MO. 	 SHEET NO. 



DACW43-32-:::-- -~:- -; ~ 

CLARENCECANNON- DAM-A.."liD MARK -TWAIN--RE3ERV0IR- MJ.Nmfill""rATION OF TEE-· SEDIMENTATION 
RANGES. 

DATE: 


NOTE: ALL MJNUMEmS ARE 2-3/8" DIA. AWM. TYPE B-1. 

ALL COORDINATE3' ARE SCALE MIESOURI STATE PIANE EAST ZONE. 

ALL TIE POINTS IN TREES ARE NAILS IN WASHERS. 


- -r ,;:_ ,, ..>r· O+ :::Ju : 
;:r O,-;r: >//-/-- --?-r ::;· =: ~ -/--/ '::J/l :JI J-iw ') £<4 -:9t')O ;...Jw7 ;.JJ-i -;-r-z v-::..) 

+- I::, Q :A ~/1 ._:;; 0 ;_; ..v';) r--1 ;-t 5. s m• - ·f-? 
., 

; /1 +'5r :::. =:..:.. 	 .J-;.;;// :>t 
:5°0:) I::

:7r,.: ,_-.,:: r ;.;i:zcis. 117:::11 1J~.::.-J- ,::>t? 3r~/~ 1 
~-

s:::i.:.::i ; r /Jor-r0. 

- I I 
·.1-:;:-;:0 r ?/! 

1S,? --~ 

·. -:::;_ :: ~ ->-<: ba I ::'. 

'jr-..n-=::;
, 

r...J~ J 

+~ /jDr,;-Ji. 

· _}ID[ETfl BALK AND ASSOCIATES, ST. WITTS. MO. 	 ~Nn_ 

­



----

DAG''li43-82-D-W11 

dLARENGE CANNON DAM AND MARK TWAIN RESERVOIR MJNUMENTATION OF THE filDIM:rnTATION 
RANGE3. 

RANGE NO. ~Q-35A BY: &wea 2t.1LJ2We..sl~ 	 DATE: <P/.82 

NOTE: 	 ALL MJNUMENTS ARE 2-3/8" DIA. AD'JM. TYPE B-1 • 
.ALL COORDINATES" ARE.SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREIB ARE NAIIS IN WA.SHERS. 

Sf te ..;..;~ /J O +£Jo 
;::l'"tJrn +he 11

/'' //Jter;Sec::.l-/t;rJ·CJ/ :Jr"aVt?/ rt.t:ad.:5 /=3c;'± 
. 1 	 zqlz8

JV,Pr-lh& c;/ :5E:c.. C!t!JR. 3 z T 5>s,,,J. R. 8·W.) f.r6<vaJ33 	 1 
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/n-fa t.AJaods. /);e,, ?a~k 6oc.1-l-h .:200 '± a /c;/Jg -fr~<!. 
///?~,} J<a~e: J~o r +- /a fa_ JJ./oo ds. 
414 lJ /Jeeded t;.t? //e/d rc:Ja.d /i? weJ 1.t.1ealher. 

6../-:z. ..;.,.t)" 4 J+o4 ~ 

!='ram ..f'Ae //J .fer sec.I- /t)-r1 o/ 1-/vJy 107 / !-lw~ a 

/-/"ave/ We6-I- o/1 J..lwy l1 2 a,,·± 1 l/4h?,·r pa6+ 

C.~ o.€.. ma,·/?. e.omjJou;?d -1-tJ d/r-+ ro~ &n r13h+. 

IJ,e,, Al.?" fh or; d/,.f ro<fZd a/or;:J 14e:Sf ;S,·de 7'-ree 

/,'/J e. '/4 m,· ± +o po/rJ-1- 1dhe.re d,·r-..J- ro<SLd -1-ur/7 ::5 


;()pr+h- IEtZ-s-f +hrou_gA -free //r;e. 7,h¢f?n Mo/"-f),­

Ea.6f &n d/rl- raad l'?oo '± lo po/a..J.. ;,q/Je:r~ 


roa.d .s-J.a,..-fs 30/13 dawn h~'J/ . 7,he /1 ?a..c.k dt0rf~ 

.!Bo.t;' ± -fo f"'an3e. 

4 ul D nc:eded 0/1 d.'r-f. roa.d 1/-i we-I J4/e~..f-J,er. 


KEllliErH BALK AND ASSOCIATES, ST. IDUIS, MO. 	 SHEE'T NO. 

http:po/rJ-1-1dhe.re


CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MJNUMENTATION OF THE srnIMENTATION 
RANGES. 

DATE:RANGE NO. :SR- 3~A 

NOTE: 	 ALt MJNUMEmS ARE 2-3/8" DIA. AUJM. TYPE B-1. 
ALL COORD:rnATES· ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASIIERS. 

y /, 34.o 500 f l..JY'ci!. 
17+00 t. 

G.L. t.ao ,.3/ 
. 43°.C. {;'4A6.) 

YI 338 ;l'1o 

X ~8:a) 9:io 

g"~k 

KENNEI'H BALK AND ASSOCIATES, ST. I.DUIS, MO. 	 SKEET NO. 




..... I- .,._ •.•• , 	 ~:-1·. -­ ···-. ')?. q_g 

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR M:JNUMEN'rATION OF THE SEDIMENTATION 
RANGES. 

RANGE NO. ~R- 3~A BY: Oweo Zyco!d~s+e 	 DATE: 

NOTE: 	 ALL MJNUMEmS ARE 2-3/811 DIA. ADJM. TYPE B-1 • 
ALL COClRDINATE3' ARE SCALE MI330URI STATE PLANE EAST ZONE. 
ALL TIE roINTS IN TREES ARE NAILS IN WASIDRS. 

o-roQ : I 

1-rcim +he //Jf ~r..::) ec.f/011 o-/ f/w<J :<4 ,<:! J-1,_.,t.j /()7 -frave l 
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• 	 I I - I' 

/'.-?i;Z.J. TlJ:=n J~-:::c:,-f..- ;;.---; 3;--;;;/d/ ro-;.:d /.:;, -rJ1. -r.:; c .. /4- .!:J//1..::r 
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K:rnNEI'H BALK AND ASSOCIATES, ST. LOUIS, MO. 



DAG'\-!43-82-D-0011 1-2757-22. 18-S 
; 

CLARENCE CANNON DAM AND MARK 1WAIN RESERVOIR M'.)NUMENTATION OF THE SEDIMENTATION 
RANGES. 

RANGE NO. 37-41 

NOTE: ALL MJNUMENTS ARE 27'' DIA •.. ALUM. TYPE B-1 o~ G-2.. loPo 38 
ALL COORDINATES ARE SCALE MISSOURI STATI.: PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS• - TB11-NAIL IN l(o<JI OF 

/8''0Alt. €.Lf'(::-0~7.79 

-----_:_ 
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DAGl43-82:-D-D011 	 I -t:.. f ..) I -c....c.. • I u-v 

CLARENCE CANOON DAM AND HARK 1WAIN RESERVOIR MJNUHENTATION OF THE SEDIMENTATION 
RANGES. 

RANGE NO. 37-42. DATE: 10/~/e-z-

NOTE: 	 ALL MJNUMENTS ARE '3,.. D1A. _ALUM. TYPE B-1 c!J.tL··-G-2- ;_ -- _"'£Q.j!p___38 
ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS. 

Tr:::JI 

5r7C),J 

F!Zo.v7 .4 ..T. J/.//t=rsa:::.71cJ or 01a7 f.20."Tl>.::5 8cc:>'-:::5ou71...f. o~ 
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Tr/E.U 700' -::sou7p. IC> po~. ~L) FOL...0) Nl35e-L) -r4'!:AC.-70,L. 7b Caos5, 

r/2.<:Jm p::>.e..0 FCJLLOC-U Ftt:?L..,0 f2.0A-t7 11-:L/4/L.£_ To c:>+oc:J_. 
4 w D V/31-1/CLE.. I'S ,Uc:EO!!:.P To Ge-J /o f=i::;>.£2.L) NJ C't2./ ~OAJ0/7;o-.J.:S 
Fc:>L..0 M4/ B& e.C. ~-5:5€0 fVl7f--/- 4-w D V5;.//C:.t-G­

/ 
II+ zo -t:. 

I./ 1.343 I 2 0 

;(J~e::5:S _/..& p,iZOIV? Not2.7,t.J. ~ e>F 
lZ A A./<Se!- O,v Pt9c7j 



DACW43-82-D-0011 1-2757-22. 18-S 


CLARENCE CANNOM DAM AND HARK 1WAIN RESERVOIR MJNUMENTATION OF THE SEDIMENTATION 


RANGES. -(t>..Ric.11M_b__f.c{i_CAIJ0.!I - sa 11e:w t..oc1fr10N) 

RANGE NO. ::512.. 38-B BY: G~E ?3t.tooe?­
~~~~~~~~~~~~~~~-

NarE: ALL 1-0ll.MENTS ARE B"' DIA. ALUM. TYPE '8-/ "f.4.. c:;;;. 
ALL COORDINATES ARE SCALE MISSOORI STATE PLANE EAST Z 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS. 
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tV/347 0 IN!\ 

­



DACW43-82-D-C011 	 J-W48 .. --··.3S 

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MJNUMENTATION OF THE SEDD1ENTATION 
RANGES. ;./~W l4CATfoA/ 

DATE: S-/1-B..3 · 

TC?Po. 5 o 

RANGE NO. .:5/?-..38. B EY: 

NOTE: 	 ALL MJNUMrnTS ARE 2-3/8" DIA. AU.JM. TYPE B-1. 
.ALL COORDINATES. ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASRIBS. 
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Y.Df!IBI'H BALK AND ASSOCIATES, ST. I.DUIS, MO. 	 SHEET NO. 
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DAC\.143-82-D-0011 1-2757-22. 18-S 

CLARENCE CANNON DAM j\JiD VtARK TwAIN Ht:SERVOIR HJN'J1-EJ-ITA7ION O? .l !:::.., s:::JIH,7::l\if.,TIJli 
RANGES. 

RANGE NO. 99-8 

Na:rE: 	 ALL MJNUMENTS ARE 3/' DIA. ALUM. TYPE 6-/ d:,a.. G-2 TO?O 5{() 

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

RANGE NO. :Sl(·4aAJ3 BY: Oµ/er; 2uroµJ~sfc 	 DATE: -s/a-:z 
NOTE: 	 ALL IDNUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1. --- .ropo 3 7 

ALL COORDINATES. ARE SC.ALE MI330URI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAIT.S IN WASHERS. 

E.L. <038,o:z. 
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KErfrrETE. BALK M"'"D ASSOCIATES, ST. WITTS, MO. 	 SHEET NO. 
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.. ~ -'· "..... ·,, ; _,. ..,.. " 

CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR MJNUMEN'i'_.ATION OF THE SEDIMENTATION 
RANGES. 

DATE: 3 I '2 2. 

NOTE: 	 ALL MJNUMENTS ARE 2-3/8" DIA. AI.UM. TYPE B-1. 
ALL COORDINATE3. ARE SCALE MISSOURI STATE PU.NE EAST ZONE. 
ALL TIE FQINTS IN TREES ARE NAII.8 IN W.ASIDRS. 
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KENNErH BALK AND ASSOCIATE3, ST. WUIS, MO. 	 SHEEIT NO. 
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DACW43-82-D-OJ11 1-Z757-22.9-S 

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

RANGE NO. ::SJ?-4/AB BY: Ow.::n .ZuroW¢::S 1-e DATE: 

NOTE: ALL MJNUMEmS ARE 2-3/8" DIA. AIDM. TYPE B-1. 
ALL COORDINATE3' ARE SCALE MI330URI STATE PLANE EAST ZONE. 
ALL TIE ronrrs IN TREE3 ARE NAII.S IN WA.SHEEB. 
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KENNEI'H BALK AND ASSOCIATES, ST. DJUIS, MO. SHEET NO. 



DACW43-82-D--0011 

CLAIDNCE CANNON DAi\f AND MARK TWAIN RESERVOIR MJNUMillTATION OF THE SIDIMENTATION 
RANGES. 

DATE:RANGE NO. 5J<-4-JA 8 

NOTE: 	 ALL MJNUMEmS ARE 2-3/8" DIA. AUJM. TYPE B-1. 
ALL COORDINATE3' ARE SCALE MiraJORI STATE PLANE EAST WNE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS. 
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KENNEl'H BALK AND ASSOCIATES, ST. WUIS, MO. 
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.. 
DACW43-82-D-C011 	 1-Z757-22.9-S 

RANGES. 


DATE: 5/&2RANGE NO. :S/f 4:2A8 EY: 

NOTE: 	 ALL ~S ARE 2-3/8" DIA. AilJM. TYPE B-1 • _ TOP0 ..4-.S 
ALL COOODINATE3. ARE SCALE MI330URI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAIIS IN WASIDRS. 
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DACW43-82-D-m11 1-2757-22.9-S 

GLAIDNCE CANNON DAM AND MARK TWAIN RESERVOIR M'.JNUMEFrATION OF THE SEDIMENTATION 
RANGES. 

DATE: 


NOTE: 	 ALL IiJNtJMffiTS ARE 2-3/8" DIA. AUJM. TYPE B-1. 
ALL CCXRDINATE3' ARE SCALE MiffiOURI STATE mNE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS·. 
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KENNETH BALK AND ASSOCIATES, ST. IOOIS. MO. 
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1-2757-22. 18-SDACW43-82-D-0011 

CI..ARENCC: CANOON DAM AND MARK TWAIN RESERVOIR MJNUMENTATION OF THE SEDIMENTATION 
.RANGES. 

. DATE: !e>/u.(BZRANGE NO. 4 3- !3 > 

10?0 47. NOTE: ALL HJNlMENTS ARE 3" DIA. ALUM. TYPE ~/ aa.. G-2­
AU.. COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS~ 
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DACW43-82-D-0011 1-2757-22. 18-S 

CLARENCE CANOON DAM AND MARK 1WAIN RESERVOIR 
RANGES. 

RANGE NO. 4.J.-8 BY:----­

t-ONUMENTATION 0i_c: THE 

DATE: 

SEDIMENTATION 

10/c:.-/ez. 

NOTE: ALL MJN'l.MEN'TS ARE :311 DIA. ALUM. TYPE 73-! o~ 6-z_ .TtJ?o 4~1 f7 
ALL COORDINATES ARE SCAi.E MISSOURI STATE PLANE EAST ZONE. _:.TBM-1?.R. SP/Ke JN PP 
ALL TIE POilITS IN TREES ARE NAILS IN WASHERS. _ c.ur r, 4s. t> .f. 
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DACW43-82-D-C011 i-i.a4a --z2.3 5 

CLAIDNCE CANNON DAM AND MARK TWAIN 
RANG:ES. 

RESERVOIR MJNUMENTATION OF m,_ ,? dEiJIME:iTJ.':'.ION 

RANGE NO. :>cf= -1-.1-B BY: .J. f2 Bui DATE: .5-.S-93 

ftJfO 4hNOTE: 	 ALL MJNUMENTS ARE 2-3/8" DIA. ALUM. TYPE B-1. 
ALL. COORDINATE3' ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS. 
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KEH1IBI'H BALK J<Jrn ASSOCIATES, ST. LOUIS, MO. 	 SHEET NO. 



CLARENCE CANNON DAM AND MARK TWAIN RESERVOIR t-r)Nl.JMENTATIOH OF l'nt.: Si.Lllri.C.i\.i.t.:.1..:..011 
RANGES. 

DATE: 10/0/az.RANGE NO. 4e:.- 8 

/o fo 4;-NarE: 	 ALL MJNUM.ENTS ARE :3... . DIA. ALUM. TYPE 13-/ Q4.. G-Z 
ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS ,IN WASHERS • 
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KENNETH BALK AND ASSOCIATES, ST. LOUIS. MO. 
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.'.JAC:14'.l-82-D-0011 	 i-~1?1-c.c.. 10-.:::. 

CLARENCE CANNON DAM rum MARK TWAIH RESERVOIR MJNUMEITTA'IION OF THE SEDIMENTATION 

RANGES. 


RANGE NO. 47-8 BY: 
 DATE: 


NOTE: 	 ALL t-ONUMENTS ARE 3" DIA. ALUM. TYPE a-; ~ cd-2­

ALL COORDINATES ARE SCALE MISSOURI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS• 
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KENNETH BALK AND ASSOCIATES, ST. LOUIS, MO. SHEET NO.-------­



1-2757-22. 18-S 

. ' 

· CLARENCE CANOON DAM AND MARK 'IWAIN RESERVOIR 1-0NUMENTATION OF THE SEDIMENTATION 
RANGES. 

RANGE NO. 41!5-8 DATE: 10/&>/£3 z_ 
I 

NOTE: ALL l-DNlHNTS ARE ~,., DIA. ALUM. TYPE 8-/ 6.tJ- .s-z. 
ALL COORDINATES ARE SCALE MISSOORI STATE PLANE EAST ZONE. 
ALL TIE POINTS IN TREES ARE NAILS IN WASHERS •. 
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APPENDIXB 




.. .. ... .... lllillilfilllll ... : 

GRADATION CURVES 
HYDROMETERU.S. STANDA RD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS 
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