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Real People. Real Solutions.

Ph: (515) 233-6100
Fax: (515) 233-4430
Bolton-Menk.com

April 8, 2020

Vanman Levee Trustees
31938 130%™ St
Missouri Valley, IA 51555

RE:  Original Plan Datum Equation
Vanman Levee District
Pottawattamie County, lowa
Project No.: A16.120834

Dear Trustee Board Members:

We wish to provide the following report to document the development of datum equation correlating the
1946 As-Built Plans for the Vanman Levee District to the modern NAVD 88 datum. This report should
be filed with the district records for future reference.

Following is a narrative description of the steps taken to develop the datum equation for the original

plans:

1. ¢.1946 Vanman Levee As-Built Plans — Through several searches by Corey McIntosh, John
Erickson, myself and likely several others, design profiles of the Vanman Levee district have yet to
be located. A plat of the district is located in the records in the Auditor’s storage room, and a scanned
copy is available on the Pottawattamie County GIS website. The plat available online appear to be
as-built plans of the district, and include many ground elevations measured throughout the district,
but no stated benchmarks listed on the sheet.

Using the location of the surveyed elevations, approximate locations were determined for estimating
LIDAR elevations at 24 points. 12 points were taken from field locations and 12 pulled from current
road elevations. These LIDAR elevations were compared with the surveyed elevations to determine a
difference in elevation across all 24 points.

It quickly became apparent the road elevations were measured before the roads were regraded and
raised by the county, as current elevations of the roads were tightly clustered, approximately 3 feet
higher than the set of 12 field elevations. Instead of pulling road elevations, adjacent field elevations
were pulled and entered to table. Engineering judgment was used to correct outlier data based on the
lack of specificity for location of each recorded point.

The plat along with the elevation comparison is attached to this report. The vertical datum equation
for the elevations shown on the plan sheet is:

Original Datum + 1.52 feet = NAVD 88

2. 1943 Vanman Engineer’s Report — The original Engineer’s Report for the Vanman Levee describes
the levee grade as being 3 feet higher than the recorded high-water mark recorded on April 12, 1943.
Two HWM elevations are recorded on the plan sheet, with the southern mark labelled with the date 4-
12-43.
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North HWM —1000.40 + 1.52 + 3 = 1004.92 @ ~sta 345
South HWM - 995.48 + 1.52 + 3 =1000.00 @ sta 27

Using these two points to set the top grade resulted in a levee grade of 0.02% throughout the district.
This grade was compared to the surveyed elevation of the top of the DeSoto Bend cut-off levee at the
Jjunction of the two structures. The Two elevations matched nearly exactly at the junction. The grade
was then compared via LIDAR to existing ground elevations on the land side of the levee. The
general ground elevations and the levee grade gave satisfactory agreement throughout the district.

3. ¢.1924 Coulthard Drainage District Plans — After determining the grade for the Vanman Levee, we
attempted to match that grade to the old Coulthard Levee Plans to determine the level of protection of
that levee in relation to the Vanman. We were unable to correlate the two plans, as it appears the
1924 plans in our possession were for construction of the ditches only. The levee shown on those
plans appears to be part of the older Nobles Lake improvements and represents an existing structure,
not a planned levee.

4. 1945 Coulthard Engineer’s Report — In 1945, an Engineer’s Report was filed for the Coulthard
Levee describing concern that the existing Original Coulthard Levee was 2 feet lower than the newly
constructed Vanman Levee and that work should be undertaken to raise and Strengthen the Coulthard
to match. We have not yet been able to access the Coulthard records due to the current health
situation, but we have anecdotal evidence that the bids to complete the work were rejected and not
rebid. This elevation is likely useless for the Vanman Levee, but the datum equation for the 1945
Coulthard plan sheet is:

1945 Plan Datum + 897.63 = NAVD 88

1956 USAC Missouri River Plan Sheet No. 67 on USGS Quad Map — We were provided several
documents by Corey McIntosh showing the river prior to the DeSoto Bend cutoff. One map of great
interest is a plan developed by the Army Corps in 1956. The plan is drawn on the 1946-1947 USGS
Quadrangle Map. Several versions of these quad maps have been created over the years. The quad
maps generally show 5 and 10 vertical contours as well as several labeled benchmarks which can be
located and surveyed, and they also contain several surveyed point elevations.

The Surveyed point elevations are the most interesting as there is an elevation located directly on top
of the Vanman Levee at approximate station 326, less than 1 year after construction of the levee. The
elevation for sta 326 developed from the 1946 plans is 1004.63.

The elevations are of limited value as they are rounded to the nearest foot. The elevations are
recorded on the M.S.L. 29 datum, the conversion of which to the modern NAVD 88 datum requires
the addition of 0.47 feet. The recorded elevation of the levee top is 1004. Conversion to the NAVD
88 datum gives a new value of 1004.47 with a potential range from 1003.97 to 1004.97.

The adjusted elevation of the recorded survey elevation matches very closely with the developed
datum equation, supporting the estimated datum from the 1946 plans.

5. 1959 USAC DeSoto Cut-Off Plans — Tom Cox with the Fish & Wildlife Service at DeSoto Bend
was able to supply a set of plans from the construction of the cut-off canal and levees constructed in
1959. These plans state the elevations are based upon M.S.L. 1929. The plans show the connection
of the DeSoto Levee to the Vanman Levee at an elevation 1003.5 at approximate station 310. The
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elevation from the developed datum equation at this location is 1004.48. No other benchmark data is
present on the plans.

Adjusting the 1959 plan elevation using the conversion stated earlier gives an elevation 1003.97.
These elevations are not close enough to support the developed equation, indicating a potential error
in either the developed datum equation or the 1959 plans.

6. 1956 USAC Missouri River Plan Sheet No. 67 Benchmarks — While searching for additional
benchmark data, we contacted both the Pottawattamie and Harrison County Engineer’s for additional
information. The Harrison County Engineer supplied a copy of the same 1956 USAC Missouri River
Plan as described above and a copy of the benchmark data for that sheet from the same plan. After
reviewing these benchmarks and comparing the current recorded elevations for the same we found a
datum shift from the 1956 plans to the modern NAVD 88 datum of 0.73-0.76”, roughly 0.28” larger
than the standard M.S.L. 1929 conversion. This benchmark data has been added to the 1956 USAC
map as part of this report.

Because the Missouri River Plan and the DeSoto Bend Cut-Off Plan were developed within only a
few years of each other, by the same engineering organization, it can safely be assumed that both
plans had the same vertical datum shift. Adjusting the 1959 plan elevation of 1003.5 gives a new
elevation of 1004.25, or 0.23” lower than the equation derived from the 1946 Plans.

This difference is equivalent to less than three inches different. It is very plausible that the Vanman
Levee would have had variations in top elevation greater than 3 inches when constructed, and even
more likely that the levee had settled by more than 3 inches in the 10 years between its’ construction
and the survey conducted by the USAC. We therefore believe these plans confirm the datum
equation developed from the 1946 As-Built Plans.

In addition to the work to re-establish the Vanman Levee grade, time was also spent to determine the
location of the existing junction of the Vanman and Coulthard Levees and the existing rights-of-way of
each facility. We felt this work necessary because of the several damaged sections of levees visible on
the ground, and confusion regarding the location of platted Coulthard easements in Pottawattamie
County.

We have included three maps showing the junction of the two levees and the easements owned by each
district at the time the photos were taken. This research indicates the junction of the two levees was
moved approximately 400 feet southwest in 1952.

Sincerely,

Bolton & Menk, Inc.

&tvhin P. Rosengren, P.E.

Project Manager
Cc: Pottawattamie County Auditor

Encl: 1946 Vanman Levee As-Builts w/ Datum Information
1956 USAC Missouri River Plan w/ Datum Information
Vanman/Coulthard Junction Maps (3)
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'd REPORT
ENGINEER SLEVEE ALONG THE MISSOURI

i SURVEY OF
ﬁ{é&”,‘;gﬁﬁm FOR BY GEO. A, KELLOGG AND OTHERS

i
I
WA:
I TO THE BOARD OF SUPERVIBORS OF POTTAWATTAMIE CoUNTY, IOWA
Gentlemen:
In reaponse to your appointment and request for a report comp

Wing wy
i mentioned petition, I submit the following report. th the

Aoy,

« T have examined the land mentioned in the petition and adjacent lands, ang fing

- e e L - - - -—
i - in Rockford Township lylng west of the Allen Creek Ditch are subject to ove rf tha th
: Missouri River at certain times. The floods interferring with both the yge O%OW Tron t.; ]'!“iq
1 - to the lands in thls area. and tp, a:e
: o,
B ' To protect and reclaim these landa I recommend the construction of a Levee co

West line of the &llen Creek, 1000 feet South of the Northeast corne mmency

r n,
y funning parallel to the 1%ﬁnaz‘al line of the left bank of the Miggoupr ‘o sectign 29-87at' the

i
20 and 17 and 18, in 77-44 and continuing up the river across the accr?%;'ggﬂaggogs Sectionand
ect 8
, terminating at the South end of the Cou%tgnagdtggvggrthweatiau

fand 2 and 3 in Tomahiﬁ5?7-4-5, crofsing Lots 1 and 2 in 8gctions ng |
2
&I’tey‘l

(NW3) of 8getion 2-77-

The line is described in detall in Exhibit 1, the line notes,

The proposed levee to be constr
ucted in- the followilng manner:
/ ég ;ar;-:h levee with a top width of 20 feet, side alogesla i
et horizontal., The “ ? R

lde to be 1 fO

o -~ i [
Roads ' i
Point No DEM Elevation Plan Equation % . { 3
1 30361 996.0958 994.6| 1.495802| \i 2
2| 30454| 999.147|  997.2| 1.946983| | ¥ 2 7e N\ —— -t -
3 30499 1000.623 999.2( 1.423361 -
4 30518/ 1001.247 999.7| 1.546721
5 30361 996.0958 994.7| 1.395802
6| 30244| 992.2572|  990.2| 2.057219) | |
7 30334, 995.21 994.2| 1.009975 \
g 30422 998.0971 996.6| 1.497114 !
9 30380 996.7192 995.6 1.119162| |
10 30450, 999.0157 997.5| 1.51575| || &
11 302621 992.8478 990.7| 2.147771| ° ;
12 30272| 993.1759 991.7| 1.475855| J /
1.55 /
0.329342 | §
Field
Point No DEM Elevation Plan ~ Equation \
1 30169 989.7966 988.2| 1.596589 \
3 30230, 991.7979 990.3| 1.497902
3 30249| 992.4213 991.2| 1.221261
4 30302 994.1601 993| 1.160106
5 30083 986.9751 985.4| 1.575067
6 30369 996.3583 994.8| 1.558269
7 30174 989.9606 988.4| 1.560631 b
8 30393/ 997.1457 995.5| 1.645671 A A
9 30462 999.4095 998.3| 1.10945 [ X ]-, L bt
10 30439 998.6549 996.6| 2.054857 -
11 30382 996.7848 995.6( 1.184778| : N
L 12 30186/ 990.3543 988.7| 1.654332| S I'
1.48 i e B . i e
0.26098 : ¢ :

MAVD &8

Datum = 1946 plans + 1.52 = 2020 Datum -

Plan Year L—_1_9?é|

Jon Roseng ren ; { |

From: Gene Dreyer ) P N S L g
Sent: Monday, March 16, 2020 1:44 PM

To: JonRosengren e R0 g 4 et
Subject: RE: NGV 29 to 83 conversion

242 o

Latitude: 41 .3053&2000

Longitude: 35 .5310€4000
Elevation/Z: 335 _4€¢

69
Latitude: 41.5053¢&2
Longitude: 55.551064
Elevation/Z: 235

995.00 in NGVD29 is equal to 995.466 in NAVD88

L

Gene R Dreyer, PLS
Survey Manager

Bolton & Menk, Inc. i S et IO RE A B o S TR
Mobile: 515-291-4065 T a2 o S e
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EXHIBIT 1 e
(Location of Proposed Levee)

peginning at a polnt 1000 feet Sput:
20-77-4%, Statlon O, this peint being gnﬂthagdw
and running
North 65 degrees West to Station 27
North 55 degrees West to Station &4
North 86 degrees West to Station 76
South 85 degrees West to Station 1oL
North 87 degrees West to Statien 1lo
Vorth 72 degrees West to Station 21k
Horth 47 degrees West to Station 2ls
North to Station 322
North 22 degrees East to Station 341
North 654 degrees East to Station 356 or the
South end of the Coulthard Levee on the north
Quarter (NW%) of Section 2~ 77- us. i

ol S .
EXHIBIT 8 ¢

30 feet West of +3
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line of the Northwest
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* the District beginning at ¢
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2 ;elv"'ws:,;eﬂ{' along 8ald right-of-way line to a ;.winz ?}%gnf(}reek Drainage O an intep—
06 5;0—7?’“ ;r.ence north 70 degrees West i
1 §
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Le+t3 | ! ry eing for inspection and maintenance t can be syeq as.:et hopy,
T & b o
G ‘ i pf;tmgr;e;gegl rgr construction to be taken from b Oad g,
' material to be borrowed from the 1 OW pits between the 1le
] Borrow pits and side of the levee, Vee and the ri
wide Ent,f,z-el_;fust 1ot be continuous, but must n ver, 4,
. 4Cross the borrow pit at inte ave a strip of natural :
! The height of the levee wily PES. wod ¢xceeding lLog feggdi“m‘bed earth 15 4
) he e W be ] Be
§ ' top 15 shown 3 feet above thsshfgﬁ"ﬁ&fgrthe Erade lines on tye .
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. ' Attached to thyg report ang of April, 194 Profile, markeq Exhipiy,
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EXHIBIT 3
(Right of Way Proposed)

200 feet wide belng 30 feet from the center line on the land side and 170 feet

_Wa,
ik yline on the river slde of the elvee across the following tracts:

i
fﬁ center

5s=t1°“ 20"7?"1‘4

NE NE EOOKI)ESO ft. 60 A. H. F. Foss

NW NE 200x1500 ft. 64 A. Ernest Briley
sotton =TTl o0

s+ W3 2200 x 200 10 A. Frank McIntosh

NW W 1020 x 200 L.8 A, Emil W. Gunther
spotton 18-77=14

NE S8 1400 x 200 6.4 A, Emil W. Gunther

Gov: Lots 1-2-&3 Accretions thereto

3980 x 200 18.2 A. Frank MeIntosh
jccretions to Sections 2= 11— 12- and 13 in 77-45
21300 x 200 96 A/ Travellers Insurance Co.
(gwners under contract
: enry K. Peters f
Gov, Lots 1 and 2 in Section 3, y RERek Ry O Belenen)
1500 x 200 T A. Wm. Dean
¥4 NW Section 2,
. 1200 x 200 5.5 A. Travellers Insurance Co.

3 (Owners under contract
i . Henry XK. Peterson and El
Ascretion to Sgetion 2-11-12- & 13 ~77-45 RS BuiRotisuon)

| o x 200 2 A,
16% A.

Wm. Dean

| Total

'

-
~
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Pt
-
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’
!
;
i
f
i
|
I
!

/)

.\;,.* 1“. = . %_.
: o T S i R T
BRI = See Ergineess Reprt Lo [off Ly

Ut of lands in District together with owners names as shown by the Transfer Book.
Section 5. 77- U4 .
NW West of Allen Creek

N3 S‘-'fi West of A1l
en
8% SW% West of Allen Eggg Wm. L.

Wm. J. Hemlnover Fig B et

Stuart Currie
Walker
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DESOTO CUT-OFF

1 National Geodetic Survey, Retrieval Date = APRIL 6, 2020

MJ0702 **I-i-*********ﬂ'*tﬂ*********t*t****ﬂﬂ*t***tﬂ*********ﬂ******t*t****
MJ0702 DESIGNATION S8z

MJ0702 PID - MJ0702

MJ0702 STATE/COUNTY- IA/POTTAWATTAMIE

MJ0702 COUNTRY - US

MJ0702 USGS QUAD - LOVELAND (2018)

MJ0702

MJ0702 *CURRENT SURVEY CONTROL

MJ0702

MJ0702* NAD 83(1986) POSITION- 41 29 32. (N) 095 59 06. (W) SCALED

MJ0702* NAVD 88 ORTHO HEIGHT - 303.515 (meters)@85i78i(feet) ADJUSTED
MJ0702

MJ0702 GEOID HEIGHT - -28.550 (meters) GEOID18

MJ0702 DYNAMIC HEIGHT - 303.373 (meters) 995.32 (feet) COMP
MJ0702 MODELED GRAVITY - 980,151.3 (mgal) NAVD 88

MJ0702

MJ0702 VERT ORDER - SECOND CLASS 0

MJ0702

MJ0702.The horizontal coordinates were scaled from a map and have

Jon Rosengren

_Latltllde: 41 _5053€2
Longitude: 35 _ss106g
ElevationiZ: 535

Gene Dreyer

Monday, March 16, 2020 1:44 PM
Jon Rosengren

RE: NGV 29 to 83 conversion

22
Latitude: 4150532000
Longitude: 55.531084000
Elevation/Z: 535 . 4¢¢

995.00 in NGVD29 is equal to 995.466 in NAVDSS

Gene R Dreyer, PLS
Survey Manager
Bolton & Menk, Inc.
Mobile: 515-291-4065
Bolton-Menk.com
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