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CHAPTER A-3
SURVEYING, MAPPING, AND OTHER
GEOSPATIAL DATA REQUIREMENTS

A-3.1 INFORMATION TO SUPPORT PREPARATION OF FEASIBILITY REPORT -
PHASE 1 AND PHASE 2

The need for datum consistency on the Kansas City’s flood risk management project is
essential. Since vertical reference datum uncertainties and deficiencies are known to exist within
the Kansas City area and across the Missouri and Kansas state lines it is imperative that spatial
datums be addressed during this feasibility stage and plans put in place to address these issues
during detailed design.

During the time when the Kansas City’s levee units were originally surveyed and
constructed, benchmarks and survey control would have been set up locally around each
individual unit isolated from other levee units. This independent approach of surveying and
construction, although adequate at the time, is not in line with the “System’s Approach” taken
for the Kansas City’s Flood Risk Management Project. Use of GPS based survey equipment also
allows for benchmarks and control to be located further from the individual units. For example,
it is possible that a benchmark used for Argentine can easily be used for Armourdale. Because
the Kansas City’s levees act together during a flood event to protect the area, the entire system of
levee units should be surveyed, such that there is no question how elevations from one unit
relates to another.

The purpose of this chapter of the feasibility report is to document the surveying,
mapping and other geospatial data used or reviewed as part of the feasibility level design. From
this review of data will come the recommendation to consider the entire seven levees when
planning and performing survey and mapping activities for future detailed design phases. Survey
data and mapping is the information base from which many engineering recommendations come
and certainly the base from which detailed design and construction will begin.

A-3.1.1 Kansas City Area Survey Control

Within the Kansas City’s Flood Risk Management project area, there are several systems
of survey control in existence. These systems are maintained by various entities.

A-3.1.1.1 Kansas City, Missouri and Missouri Department of Natural
Resources — Horizontal

The Missouri Department of Natural Resource directed the execution of a geodetic
survey of part of the Kansas City, Missouri Metro Area. As part of this effort, they were able to
show that all main stations were in conformity with the proposed Geometric Geodetic Survey
Standards Version Four September 1, 1986 for First Order; and have been rigidly adjusted on
NAD 1983 and whose coordinates have been computed on the Missouri Coordinate System of
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1983 West Zone. This project also made direct ties between several NGS control stations within
the area.

It is likely that this system of horizontal control will be incorporated into the survey plan
for detailed design.

A-3.1.1.2 Kansas City, Missouri Directrix — Vertical

Kansas City, Missouri has an independent vertical datum plane called the Kansas City
Directrix. According to an article on the KCMO Public Works website written by Sam Laffoon,
former Chief of Surveys for the City of Kansas City, The Directrix was established about 1860
by the city engineer of that time. In 1892, a resolution by the council of Kansas City stated that
the Kansas City Directrix was a plane 721.84 above mean sea level. Later records show that
precise levels from Beloxi, Mississippi determined it to be 723.24 above sea level. After the
general adjustment of 1929, the Geodetic Surveys changed their elevations in this area so that the
equation was again about 721.24. Then in 1948 they announced the results of “releveling” that
changed the equation to near 722.30, which is the conversion factor used today.

It is likely that this system of vertical control will NOT be incorporated into the survey
plan for detailed design.

A-3.1.1.3 Unified Government of Wyandotte County

The Unified Government use NOAA's National Geodetic Survey (NGS) system of
points. This national system is discussed below.

A-3.1.1.4 US Army Corps of Engineers

The Corps of Engineers establishes survey control depending on the subject matter. The
Corps has set up local control, used the NGS system, or other local controls already established.
Harbor lines were established many years ago and monuments set for these may still exist.

It is likely that US Army Corps of Engineers monuments that can be found in the project
area will be incorporated into the survey control system.

A-3.1.1.5 National Geodetic Study

The NGS defines and manages a national coordinate system. This network, the National
Spatial Reference System (NSRS), provides the foundation for transportation and
communication; mapping and charting; and a multitude of scientific and engineering
applications.

NGS conducts aerial photography surveys near airports in the United States and its
possessions to position obstructions and aids to air travel. NGS also maps the coastal regions of
the United States and provides data for navigational charts. There are numerous NGS
monuments throughout the Kansas City’s Seven Levees Project area.



It is likely that this system of vertical control will be incorporated into the survey plan for
detailed design.

A-3.1.2 Surveys

A-3.1.2.1 O&M Manuals and Record Drawings

The O&M Manuals and Record Drawings were reviewed and used extensively during the
feasibility level design. A records search was performed to determine what survey information
was available during the design and construction of the Armourdale Unit. O&MM Plate No. 164
shows the Bench Marks that were used during the 1962 modification to the Armourdale Unit.
See Exhibit A-3.1. These bench marks have not been confirmed and are not known to have been
used by subsequent surveys conducted by the Corps of Engineers for this feasibility level design
in early 2000’s.

A-3.1.2.2 2000 Surveys for Miscellaneous Feasibility Level Design Efforts

A centerline survey of the top of levee was conducted in April of 2001 for all seven units
in the Kansas Citys protection system. The survey was conducted for verification of the O&M
Manual elevations and used as a baseline for the hydrologic and hydraulic analyses. See
attached Exhibit A-3.2 showing the centerline survey elevations plotted along approximate levee
stationing.

A review of the centerline survey indicated that some areas along the levee were lower
than shown in the O&M Manual. Based on this, a resurvey of portions of the centerline was
conducted in late 2003. The results of the resurvey confirmed that, in comparison with the
original design elevations, several areas were lower. The following are the sections of levee
units that were resurveyed:

CID-MO Unit — Station 73+00 to Station 89+37

CID-KS Unit — Station 0+00 to Station 3+00

Fairfax-Jersey Creek Unit — Station 27+00 to Station 30+00
Fairfax-Jersey Creek Unit — Station 303+00 to Station 295+00
North Kansas City Unit — Station 90+00 to Station 110+00
North Kansas City Unit — Station 265+00 to Station 285+00
Armourdale Unit — Station 93+00 to Station 102+00
Armourdale Unit — Station 246+00 to Station 252+00

In addition, the area between the CID-MO and East Bottoms Units was resurveyed to
verify the intended line of protection (existing “high ground”). Contour mapping suggested that
this area does not provide the same level of protection as the CID-MO or East Bottoms Units.

A-3.1.3 Geospatial Data
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Around the beginning of Phase 1 of the Feasibility Level Design, the GIS members of the
team were tasked with acquiring geospatial data from GIS vendors, local municipalities, etc. As
this study area covers two different state plane zones, it was decided that all project geospatial
data be in UTM zone 15, which covers the whole study area.

Geospatial data used for this project includes the following:

Acquired Data (see Exhibit A-3.3 for graphical summary)

>

In 2004, the Unified Government of Wyandotte County provided two-
dimensional survey data of the Argentine and Armourdale Units. This
topographic and planimetric AutoCAD mapping (103 files) has a projection of
Kansas State Plane, North (feet), NAD 83. The elevations are based on Mean
Sea Level, North American Vertical Datum (NAVD) of 1929. The 2D
contours have a 2-foot interval. Concerning utility data, sanitary sewer, water,
and electric, AutoCAD data was acquired from three different points of
contact within the Unified Government of Wyandotte County. Again, all of
the utility data had a projection of Kansas State Plane, North (feet), NAD 83.

The governments of Cass County, Missouri, the City of Kansas City,
Missouri, and Wyandotte County, Kansas each provided relatively current
land parcel spatial data and accompanying tabular data detailing appraised
value, assessed value, land use, and ownership information.

The project team purchased 3D data (ASCII point and break line data) that the
contractor used to produce the Wyandotte County 2D contours. This 3D data
was used to help identify the projected toe of levee for the various proposed
raise alternatives. This data had the same datum as the Wyandotte County
information: Kansas State Plane, North (feet), NAD 83 and North American
Vertical Datum (NAVD) of 1929.

Existing In-House (Corporate) Data

>

The project team used Missouri River Microstation mapping. The Missouri
River mapping was created in 1998 and 1995 and has a projection of UTM
Zone 15 (feet), NAD 83. The topographic data, or 3D contours, have a 4-foot
interval and a vertical datum of NGVD 29 feet.

ESRI, GDT, and Navtech data sets were used as references. These USACE
licensed, commercially derived, data sets are essentially census spatial data
with more attribution and accuracy. These data sets were in a variety of
projections and needed to be manipulated for use within the project.

USGS’s Digitally Ortho-rectified Quarter Quadrangles (DOQQ) black and
white imagery was used throughout this project as import background and



navigation information. The DOQQs have a 1-meter resolution. The dates of
these DOQQs range from 1991 to 1997. The DOQQs are a part of the GIS
team members’ corporate data holdings, which were acquired through
regional geospatial data clearinghouses.

The USACE-KCD purchased commercially made digital ortho-rectified color
imagery of the Kansas City metropolitan area. This imagery has a 2-foot
resolution. The date of this imagery is June 2001.

Projects — Phase 1 and Phase 2 Feasibility Level Design

» Data Acquisition — October 2000 through March 2001 — Phase 1

Much of this time was used to data mine for Kansas River spatial data and
arrange for acquisition of this data.

Data Processing — March 2001 through May 2001 — Phase 1

All of the Wyandotte County AutoCAD data was converted to Microstation
format and then projected from Kansas State Plane, North (feet), NAD 83 to
UTM Zone 15 (feet), NAD 83.

Public Hearing Support — May 2001 through June 2001 — Phase 1

The GIS members of the project team were tasked with mapping support for
the Phase 1 June public meeting. The maps mainly showed each levee unit’s
zone with aerial photography behind it.

HEC-FDA Model Inputs (Economic and H&H support) — October 2001
through March 2003 — Phase 1

The GIS members of the project team were tasked with mapping support for
the economics field inventory efforts. After acquiring the land parcel spatial
and tabular data from the sources listed above, this land parcel data and their
parcel numbers were displayed over the top of contour, building, and road
name spatial data with the DOQQ’s as a background. These maps helped the
USACE economists acquire information about possible damage assessment
associated with levee failure. The USACE economists used these maps to
complete field studies to gather new, accurate data about building wealth in
the Kansas City metro area.

The GIS members of the project team were also tasked with mapping support
for the H&H efforts. H&H team members requested a set of comparison
maps showing the relationship between river miles and existing levee
structures where they cross the top of levee centerline. This data later aided in
comparing the top of levee elevation to the water surface elevation of a 0.2%
chance of exceedance (500-yr) flood event.

Levee Raise Layouts (existing & new top of levee) — February 2003 through
June 2004 — Phase 1
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The GIS members of the project team were tasked with creating a map set
showing the location of existing levee structures where they cross the top of
levee centerline. Color-coded station number text was included to coincide
with the Levee/Floodwall Features Inventory spreadsheet information and to
help categorize each feature's point. The project team needed this mapping
for eventual use in this engineering appendix document.

The GIS members of the project team were also tasked with creating a map set
showing the location of specific zones of inundation near selected pump
stations. Again, the project team needed this mapping for eventual inclusion
in this engineering appendix.

Lastly, the GIS members of the project team were tasked with creating a map
set showing the footprints of potentially affected areas, borrow areas, and
utility line (UL) uplift concern areas. Also needed was the location of existing
levee structures where they cross the top of levee centerline. The project team
needed this mapping to analyze areas of concern.

Feature Inventory Delineation Maps — September 2003 through December
2003 — Phase 1

The GIS members of the project team were tasked with adding onto the
information created with the existing condition maps by adding top-of-levee
elevation and description text to the existing levee station text. By adding this
information to the map, map users are able to gather most of the
aforementioned spreadsheet information without referring to the spreadsheets.

Utility Site Maps — November 2003 through June 2004 — Phase 1

For the Argentine Unit, the GIS members of the project team were tasked with
creating a map set that shows specific zones of uplift concern for utilities data.
This map set also shows utilities data with text.

Also for the Argentine Unit, the GIS Section created a map set showing where
utilities cross the levee. At these crossings, there are specific text boxes
giving data about the crossings.

Hard copies of gas maps were obtained from Kansas Gas Energy to
supplement electronic information obtained. Both hard copy and electronic
data was referred to when evaluating impacts to utilities.

Real Estate Support — December 2001 through June 2004 — Phase 1

The GIS members of the project team were tasked with creating map plates
similar to those created for the economic field survey discussed above, but
without the contour information. Real estate personnel on the project team
needed this information for their analysis.

For the Argentine Unit, the real estate team members needed a group of maps
showing the three alternatives being considered: raising the levee to a 500
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year level of protection, raising it to 500-year plus 3 feet, and raising it to 500-
year plus 5 feet. Each of these alternatives has a different set of files that
include stability berms, proposed levee raise, proposed I-walls, proposed
floodwalls, temporary right of ways, and outside COE property areas that the
COE may have to purchase. This map set was generated for a sponsor
meeting on 28 January 2004.

» Feature Inventory Delineation Maps — September 2006 through May 2007 —
Phase 2
GIS members were tasked with similar activities during Phase 2 and Phase 1.
They created feature delineation maps for the Armourdale Unit consisting of
the following information:

Existing Levee Stationing

Existing Levee Features

Recommended N500+3 raises and features
Utility crossings

Real Estate Parcels and right of way

A-3.1.4 Datum Relationship

Table A-3.1 shows the sources of survey and mapping data that was used during the
Armourdale feasibility level design. During Phase 1 of the feasibility design, the PDT
determined that a common datum was needed when referencing various sources of data. The
horizontal datum would be UTM Zone 15, NAD 83 and the vertical datum would be NGVD 29.
When data was obtained in a datum other than that desired, it was converted before using. The
attached table shows that all sources of data used during feasibility had the same datum. An
attempt was made to determine if any of the surveys conducted used any of the same benchmarks
or monuments. It was desirable to perform a check between any of the sources of data. We were
unable to determine if any of the surveys used any of the same benchmarks or monuments.
However, because a consistent horizontal and vertical datum was used, the data should be
relatively compatible for feasibility purposes with no known discrepancies.

A-3.2 SURVEY INFORMATION NEEDED FOR DESIGN, PLANS, AND
SPECIFICATIONS

Survey information used during feasibility was from a combination of sources of varying degrees
of age and accuracy. While this data is acceptable for feasibility, it is inadequate for design and
construction. A completely new survey will be conducted prior to developing plans and
specifications for construction. The development of plans and specifications requires a higher
degree of accuracy and detail in regards to existing elevations, structures, utilities, and other
items. Project at the following levee units have been preliminarily recommended as a result of
the Seven Levees Feasibility Level Design:

North Kansas City — Harlem, National Starch
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Fairfax - BPU

East Bottoms — Blue River Confluence
Argentine — Full Levee Raises
Armourdale — Full Levee Raise

CID — Full Levee Raise

According to Engineering and Design Interim Guidance for a Preliminary Evaluation of
Vertical Datums on Flood Control, Shore Protection, Hurricane Protection and Navigation
Projects, dated October 31, 2006, projects that are defined by a superseded datum such as NGVD
29, are in need of updating. Since the entire Kansas City’s system was designed and constructed
in NGVD 29, it is recommended that detailed survey efforts necessary to conduct detailed design
(PED) be done in NAVD 88. This recommendation acknowledges that risk exists with
interchanging data with different datum. Designers will need to know and understand from
where their data originates. While vertical control will be NAVD 88, horizontal control will be
UTM Zone 15 (feet), NAD 83.

Based on the data reviewed and the directives recently initiated by USACE Headquarters,
it is recommended that all surveys completed for any of the Kansas City Levees Units, be
coordinated and looped together to establish reliability and consistency among the system. The
existing control systems in existence around the area should prove sufficient to complete the
loops. However, because there are known deficiencies between various control systems, the
survey task will not be straight forward but require research and care in selecting monuments.
An overall loop encompassing all of the seven levee units may not be feasible under any one
approved project, thus a plan to loop the entire system will be created consisting of several
interconnected subloops. See the attached Exhibit A-3.4 depicting this concept. It is anticipated
that surveys will incorporate state of the art GPS technology allowing for easier connectivity
between units.
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A-3.3 SUPPLEMENTAL EXHIBITS AND TABLES
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EXHIBIT A-3.1
1962 M odification Armordale Unit Bench Marks

4 . - .
T wanesora |l ave | u LI D 'y — < 318 _SITY_Lanrs \ / \ Creak 4
3 3 S ARMSTRONG l wE. r i . M\\/\
- - & I A 3 . : Z : J { \(j:/ N
= I~ -
il E W g > 5 A Yell & g ‘ “ILann ” = Pave. 9 " ‘ | (:
[ &
A, X y AVE 3 T L /
p ARNETT : T 7 /
BARNETT o 3 = RANDOLPH - % _BIRMINGHAM _~
) ,’.! 7 a LS S T, g
ul 3 ! 3 / TAUROMEE | AVE. GRANDVIEW TAUROMEE . N IBEATY BIND
3 & AvE. & E g E E o CuTesr umit
3 3 § E\ § o £ 9| o/ sanpusky 9
\ B AVE.] “
3 ORVILLE
J avE. : ELLA AVE -
% S ¥ LA AV : £ sasersosum seveesumonws | | | dKansast \ A T
[ - o 1 N . ,
. o 1 af & Wl B & & % SPLITLOC _JLAVE T / L = STASoE 7163 LOWER ARMOURDALE
wlogloul = SPUITLO! AVE. STATIONING.
Al ] LB 1y AVE.
e, QHIO AVE, 7
i INORTHRUP | R N 88
Qﬂ 8 E g 5 e R TENNY AVE, 3 1 € c.1.D. LEVEE : :
- o a8 &y lave —— T sradoz+35 £no \ STA 299420 |
N BIVERVIE o A2l CENTRAL AVE.RP 1,070,000 N. -
o FL L RASEN IR /NN - AR DEC SCENTRAL AVE LR Lero00owy | w2
AVE. .- FORD \_‘/ RN
. [~ i 3 = lmevuotos ] e\ | P AN ¢ 74205452
» [ g § [t F8-70 XX /NATIONAL BEEF PP v 4 ;
2. 98, \J LLYON AVE, V. z N 0O -
_ el o E g 1 5 E < lhE o p20 ;
i ciTyY PARK af o) 3 ) N A % LY . A !
i3 m RIDGE S VE. S H SCALE 1N MILES
“\mllm‘ T N O | R ¥
D 7 A \\\\\‘:\\\\ ‘{I . ) i zf = x| x \ % ; a & / ) i BUNKER
S A g o8 5 & 5 : N A AN
S8 UPSTREAM f",? Fz . = .18 ™ BN e B il \
| gl |-
7, & al Bl & & & [~/ ’é‘, s ‘ \ ,\ STA. 27647,
7,
4 H . \ N
: o 21 [ PACIFIC VE. , rme\ o 8%
\ _ ted) “ Y8, == F KANSAS CITY o. Al9
\ P 3470, L j SOUTHERN  \, ® 2 2. H
Gy \u//,-,"”’,,,,.e“ P B8 AVE. = £ S PP, 38,32 3 g "
: % N\ ey L ave. 2 ave & A bt '
. ; = /////””,';;;;;;,",..m\w D\ ey ave vtnie  |n g & \ N \\ o~ 32
o oL ensone]l_plave, | " AR s EGEN
& AEn 3 v, | § 2 Alg Levee raise e
§! B 2 & oF g Gl MORE \ \ - T e e e e
o, X\, i s E X Y ol Existing lovee _ _________________ = —f—t=
' ) l/ll I NS R N N\ STA 257466 308N Floodwall raise . _ - FAIT TR ITALTTERLLTIR
AVEL. S " RS i \\"” 74 ';;;,'“ 7 \ *§TAZ e 64.97AH :
\ VEMENT 3 N\ z i v/ Jhm ”,///, %,’7;,”' 2, \ o2 \S74.256¢71 Floodwall on existing levee _ ____ ___ _  sodoospoeedmmtes
: I I A, . e~
4N ) ’o,,%\\/ ~\\ 5 , = , ,.,,‘t/a AN ~ 75 &] \_, Bj(‘;"'? 3142 Existing floodwall — —— . -
. . A . E By g . « g . B
g > 44&\ N aavamd . - e, 7 e ~ 0 1 \»o 085 000 & Existing channel slope profechon._..«_f _______ e
. jeraese 8. ) RN \\5 - = 7 C-M’Jl‘”"”' Sendbag g@ap — s
i " = )
; N ENN 2 _ - Pt A7 | . Stoplog gap—— s
: \\ s . “ ] = o R ol Existing pumping plant _______ [ B
1- B E SN = & — o MCALPINE L AVE_, g . W . % . Pumpipg plant (New)_ . ______ - [~ W—
E = EN X 6 I ; jﬂ‘ BN o STA.246+53 A . e
- - - i AN - . scotT s ave. W . %_mﬁ . 1, STA.244770 Existing refaining wall __ :
i . ~ . CAnsAS - e . - *ﬁ\/\ cusTER STA. 240473 Retaining wallNew)__ .~ . - . __ _ -
. ave.dar’ " [KANSAS : q i -
k KANBAS AV ; = e I EEE T T . § R I I R (e e I / /’ SHAWNEE AVE, : Borrow area___ i i)
- - : ~— cusTER ¥ WVE, 7] @) @ . : ; ]
» , STA 68NN _ " R I I 1 I I ° g |, 8l & / adiocaTED Buildings (business and industrial)___ __ 77
) ' Z WNEE| AVE. 4 8F OTHERS : H .- -
\ U [lsua i L V e, i Channel improvement _ __ ____
. . - - - . .( COLGATE-  [lua ave Raise gatewell on existing drainage structure_ ____ ____ __ _ .
STA.764 ez \A » PALMOLIVE * i : AlS ise gatews g ge . -
- . ’ OSAGE AYE. AP, - llosace lAVE. = < n . Existing drainage structure to remain undisturbed_ ____ __ __ _ e
. - »
- oy @ = @ ! Drawing number
S srnme \ \\ S F £ “llaaor | =8 e /,/ g .
N ) = § ‘ ’ Area fill o —
. N\ o oaw ave ) & Relief well system . : ————
o Jl_ IS LIS QU A @K L SN vk omamaem vV REIIET Well SVYSsTeM o e e .
' \ TS = g = 73 7, XLipgsmaez0t6a b -
STA. 79480 \ \ 2 P = I " g 2 o A Existing Protection-other units * e
7 2 al ¥ oS CE O OAFE OB S A A o= s 2 E S Bl E [ Y STA.212+76 i i K i
) Y \ EELEEEREEREENE 2w B s & : ‘ Miles above mouth of WKansas River. _________ . _ __ __ -
\ ARGENTINE / CHEYENNE AVE S BALE M, é'fgc'zf‘l%;:x’ Al5 : ’ Flood warning gage and number_ ___ __ _ . ® a2
. \ \ 4 NG PK. AP, A Jo ° w Existing TBM. (for description see below)- __ _____ _ _ _ __ a.bk=lf
> : ' :
\ onieell sz lpawnee J|_dist. z P " sta.94260 g¢ | - () Riprap levee raise only_____ 000000000000
Aé ol , L =
STA. 91476 ’ Z d Al4 : . E R?prap overlay on excsﬂng. slope protection__ _________ __e-e-e-o-o-o-0-eo
0.000 i MILL ST. P.P. Y 2 STA. 185470 1,060,000 & . Riprap levee raise and riprap overlay on
3 xcs & vaRD — ”_;( //\@ : existing slope protection___________________ _ - @0909OHGE0ES
- . -
. - STA. 156475 — Al //,@
N N\ 2, sTREET fm = AL N V ,<Q
AlO Pt ed —;, C.I.D. UNIT
v b = T1 i @ Color Code: .
WW —E - = R Blue color indicates work required for urnderseepsege
T o W Y o ' control
@ . v . . .
° o “BORROW AREA'B’ . JICINITY N Red color indicates all other new constructionr
S -8 & N 800 o 800 1800 2400 S require o
Y : ) sl X . ) SCALE IN FEET ol
3 CHEE g , : | Biack alcates ensting conations. pE (YR DRAWING
: ’ c i ®) nore:
BENCH MARK DATA BENCH MARK DATA ) ) ° BENCH MARK DATA ) Al stations and ranges shown in this set of . MAY 1976 .
BENCH MARK NO. BENCH MARK NO. . BENGH MARK NO. _ o Drawings refers #o the Bsse Line shown. : CONTRACT NO. DACW41.74.C.0093
t-3  Point is 256’ upstream (S) of Mo. Pac. R.R. Signal light no. 2859R and is approx. midway between James . L-11 Poit is 115" downstream from centerfine of Terminal R.R. Bridge, 6.25" westward of 2" steel pipe, 27 15 E L-20 Point is approx 100" upstream from E. end of Argentine Bridge; 51.65' N.W. of naif in 30" cottonwood .
St. Bridge and K.C. Southern R.R. Bridge, 85.7' E. of E. rail of £. Mo. Pac. switch track. . of red painted triangle in centerline of old floodwall at levee Sta. 228400 and is 45.0" E. of nail and disc in tree on landside of levee; 117.60" N. of N.E. corner hand rail post at N.E. corner of Argentine Bridge; . . o ’ Freyised for "As Built” condstions 9/?072 -
. . ost holding telephone box. 87.65" N.W. of nail in telephone pole; is on riverward shoulder of levee and is 2.9 landward from 2' . - p
Mew standardized brass cap, type no. 1, set in concrete, flush with surface, at edge of rock revetment on p '8 telen . ) ion pige phore po .@,.,_De/‘/&d Wo"k, Ste. 0100 fo St 6 141, C/]&ngcd T -
riverward edge of levee, on left bank of Haw River. Cap is stamped “L-3" 1953. Elev. 760.21 . New standardized brass cap set'in concrete and 0.4’ below surface and in approx. centerline of levee. Cap is A ) - @ éga’ M F/wdw Y4 5} 63 //0 1o Sk 274774 1
" stamped “L-11", 1953, Elev. 761.16 ) oo ’ New standardized brass cap set in concrete.and flush with surface, on left bank of Kaw River. Cap is sl L @mfﬁ g Skl rofes 7=
L-§ Point is 445.55' upstream from centerline of R.R. tracks at extreme W. end of K.C. Southern R.R. Bridge ‘ stamped *‘L.-20", 1983. Elev. 765.76 e ! hs
s over Kaw River and is on left bank of river, is 76.2' E. of nail and disc in E. side of brace post for power 114 Point is 1601.5' downstream from centerline of 7t Street Bridge, on riverward shouider of levee at top of: REVISIONS -
. pole and 84.8' N'E. of centerline of R.R. track at head block. revetment, on left bank of Kaw River. It is 52.90" S.E. of nail and disc in 8" elm tree and is 687.50' upstream L-22 Point is approx. 2025 upstream from N.E. corner of West Kansas Ave. Bridge; 124.3' N.W. of marked i KANSAS RIVER BASIN, KANSAS RIVER -
from HLR ~25. triangle painted red on troliey pole; 3.0' E. {iandward) of 2" iron pipe and is 85.8' S.W. of red painled TY
Hew standardized brass cap | type no. 1, set in concrete and flush withSurface on riverward shoulder of - . trianile :n trolley pole. i ¢ ) e * " KANSAS CI KANSAS 1962 MOD
levee at edge ‘e rock revetment. Cap is stamped “‘L-5, 1953. Elev. 759.88 . E New standardized brass cap 'set in concrete. Cap is stampsd ‘L-14", 1953. Elev. 763.88 .
R - New standardized brass cap set in concrete, on riverward shouider of levee, on left bank of Kaw River. ! ARMOURDALE UN'T . .
" 1.9 _.Point is 669.4' downstream from centerline of C.R.l. & P. R.R. Bridge, 2945’ E. of S.E. corner ‘of concrete L-16 Point is 1303.7' downstream from N. end of 12t Strest Bridge and 1355’ upstream from S.W. comer of Mill St. Cap is stamped “‘L-22", 1953 Elev. 767.30 i .
valve box and 64.6' E. of E. raif of switch track. Pumping Sta. It is 2.88' N. (landward) from 2 iron pipe painted white ' ~ ' LOCATION AND VSINITY
. 5 ) Co . . L~24 Point is between two R.R. tracks 83.0° S. of 8. end of Kaw Valiey R.R. Bridge, which passes over U. P.
few standardized trass cep set in concrete, flush with surface and in edge of revetment on riverward New standardized brass cap set in concrete and flush with surface on riverward shoulder of levee, at top of ) o . h AR )
is stommed Lo 1953, Elev. T9.87 evetment, Cap is starped “L_16", 1953, Elev. T64.36 ] R.R. tracks, 5.4' S.W. from S.¥. raii of N.E. track, 3.21" N.E. of N.E. rail of S.W. track; 73 85" W. of ".‘ m’ ) Sheet No. 2
shoulder of feves, Cap is stempet L9, 1953. Elev. 758. . p I IO biue painted triangle on guy pole; 23.50' N. of blue painted triangle on power pofe'and 30.96' E. of blue ¢ eets
painted triangle on power pole. i; CORPS OF ENGINEERS D'g' No. A2
L~19 Point is 1050' downstream from centerline of E. end of Argentine Bridge, 319.6' S.E. of nail in ‘one cottonwood. iree; £ KANSAS CITY DISTRICT .
100° S.¥. of hub set in line with smoke stack of brick bidg. to N.E.; 100" SH. of hub set in line with K.C. 0ld standard river monument cap set in concrete, on left bank of Kaw River, Cap is s*amped “L-24", 5 Sul 2 Recommended:
Power and Light Bldg.; on riverward edge of levee and is 3.0 landward from 2 iron pipe. 1953. Elev. 789.39 g < B N :
;, CHiEF 110! m%m
New standardized brass cap set in concrete. Gap is stamped “'L-19", 1953 Hev. 765.40 g DESIGNED BY: DRAWN BY: CHECKED BY:
: TAK~JAH. JMM. &L.B

3-10 . ] ' - . 0.8 M. M. PLATE NO. |64 :
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