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Purpose of this Technical Summary Notebook template:
This template’s purpose is to serve as a resource for the creation of technical documentation for USGS flood-warning and flood-inundation studies that are intended to be used for the development of a National Weather Service (NWS) Advanced Hydrologic Prediction Service’s forecast site.
It is assumed for some USGS study efforts, the only product(s) will be a Scientific Investigations Map. Therefore, a “Technical Summary Notebook” can accompany the data delivered to the NWS and other interested parties. This document is not intended to serve as a formal USGS published document, rather it is intended to provide a technical overview of the study that will aid future users of the data and models developed/used for the study. 
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GENERAL DOCUMENTATION

BACKGROUND AND PURPOSE
A general background of the study is presented in this section. 

Suggested information to detail:

· How the study was initiated and its purpose 
· When the study began and when it was completed
· Listing of partnerships and coordination

· Special considerations – e.g. changes to scope, modifications, delays, extensions etc.
Scope of Work of Study Effort
Provide a description of the overall scope of this study and include the stream(s) studied.
Provide a base map that depicts the study area and pertinent features.
The following paragraphs provide an example of a possible format used to handle multiple streams.
Note: The (#) stream reaches studied have been assigned an alphabetical designation (A-Stream Name 1, B-Stream Name 2 (if necessary) that is reflected throughout the orga​nization of this Technical Summary Notebook.
A. (Stream Name 1)
(Stream Name 1) flows generally (direction of flow in study area). The downstream study limit is the (DS study limit). The upstream study limit is the (US study limit). This stream reach is approximately (insert distance) in length. Explain how/why these limits were selected (corporate-municipal limits? Or distance from USGS gage etc.)
B. (Stream Name 2)
(Stream Name 2) flows generally (direction of flow in study area). The downstream study limit is the (DS study limit). The upstream study limit is the (US study limit). This stream reach is approximately (insert distance) in length.
Insert a Study Area Map Here with studied stream reaches identified.
Figure 1. Map of study area.

ENGINEERING ANALYSES

MODELING APPROACH 
Provide a brief general background discussion on the particular modeling approach (e.g. 1-D steady flow, 1-D unsteady flow, 2-D) that was selected for the study and the reasoning behind the use of this approach. 

Discuss model selection.
If applicable, detail the use of existing hydraulic models (e.g. obtained from a previous FEMA study), address these models relevance to current existing conditions and modifications or updates required (e.g. new bridges, etc), and the source of where the models were obtained.  

HYDROLOGIC ANALYSES

Introduction – provide a brief background of the hydrologic analyses performed (e.g. discharges associated with various selected stages were obtained from the USGS stream gage). A table may be used to depict what discharges are to be used for the study.
A. Stream Gage Selection and Rating Suitability
Provide a discussion of the stream gage selected for the flood-warning analysis, a brief history of flood events, and the period of data collection (record); verify the location of gage (was it ever relocated) and it’s uses as a NWS forecast point location. Coordinate with USGS and NWS sponsoring office the suitability of the current rating for the selected minimum and maximum stages and the corresponding discharges that were modeled for the study effort.
If applicable and using existing FEMA models, compare 10-, 5-, 1-, and 0.2- annual percent chance flows and corresponding water surface elevations to the rating curve to check for reasonability. Review the site for any possible backwater effects from downstream confluences and/or structures.
Discuss differences between FEMA and USGS (if published) flood frequencies, if any are evident.
B. Stream Gage Datum
Discuss any historical changes to datum, relocation of gage during the historical period, datum conversion and establish conversion from gage datum to NAVD 88. 

HYDRAULIC ANALYSES

Provide a discussion of the hydraulic analyses and an overview of the general framework of the modeling technique employed for the study.
Example –
HEC-RAS (version 4.1), using the HEC-2 conveyance computations option, was used to model flood profiles for all streams analyzed in this study effort. After the initial hydraulic models calculations were completed, warnings presented by the HEC-RAS model were reviewed. The results were assessed for validity, accuracy, and appropriate engineering practices. Some of the areas of concern included: 1) critical water-surface calculations, 2) water-surface elevation differences between adjacent cross-sections, and 3) correct usage of ineffective flow areas.
After the initial areas of concern were addressed, the HEC-RAS models were recalculated. All remaining warnings generated by HEC-RAS were reviewed and judged acceptable for the final models presented in this study. Table (#) shows the models used and the model analysis date for each stream submitted in this project.
Table (X). Summary of the hydraulic model version and analysis date for each of the studied stream reaches.
	Flooding Source
	Hydraulic

Model Version
	Model

Analysis Date

	Stream Name 1
	HEC-RAS 4.1
	11/25/2010

	Stream Name 2
	HEC-RAS 4.1
	07/27/2010


Special Hydraulic Considerations
Provide more in-depth discussions of various modeling techniques in this section and include pertinent assumptions and reasoning behind modeling decisions to handle unique hydraulic situations.
Examples of these more in-depth discussions are provided for each heading below –
Solution Check at Bridges
During high flow conditions, it is possible for pressure flow to occur at a bridge or culvert. Pressure flow occurs when the water surface on the upstream side of a bridge equals or exceeds the low chord elevation. The validity of this type of solution was checked at all bridges where the water-surface elevation derived from the energy equation was found to be within 1.0 foot of the low chord elevation of a bridge. 

The standard-step method (energy equation) is applicable to the widest range of hydraulic problems (U.S. Army Corps of Engineers, 2002a). However, if flow conditions are such that the bridge opening may act like a pressurized orifice, (flow comes in contact with the low chord) pressure flow computations are warranted.

Submergence Check at Culverts 
During high flow conditions, it is also possible for road overflow to occur. Road overflow may result in weir flow if there is sufficient drop in channel/overbank elevation on the downstream side of the structure and, the structure is not submerged. Submergence is determined as a function of the ratio of the downstream flow depth to the upstream energy grade line, as measured from the minimum high chord of the deck (U.S. Army Corps of Engineers, 2010). The HEC-RAS model uses a default maximum submergence ratio of 0.95 for weir flow calculations. The HEC-RAS Applications Guide states: “When this ratio is exceeded for a bridge analysis, the program will switch from the weir-flow equation to the energy method to determine the upstream flow depth. For a culvert analysis, this ratio is not used because the program cannot perform a backwater analysis through a culvert flowing full. Therefore, a weir analysis will always be used when overflow occurs”. As a result, when road overflow occurs at a culvert and a weir flow computation is determined to be invalid, other modeling techniques must be used to account for an energy based solution. For situations in which road grades do not act like weirs, Shearman and others (1986) recommend abandoning culvert and weir hydraulics in favor of composite sections (the combination of the road and culvert cross-section geometries) to reflect pseudo-open-channel conditions.

A set of brief discussions are presented, based upon the stream(s) studied, which provide specific details related to the topic headings, if applicable, to the study.  Example discussions are provided for each topic heading for a hypothetical (Stream Name 1).

A. (Stream Name 1)
Work conducted by the USGS
Cross sections surveyed in the field and synthetic cross sections derived from a digital (X)-foot contour map obtained from (source of mapping data) (refer to the mapping section of this documentation for a discussion on the digital contour maps) were used to develop a step-backwater model to establish the selected flood profiles for (Stream Name 1).  
Scope of Work
Stream Name 1 flows generally (direction of flow in study area). The downstream study limit is the (DS study limit). The upstream study limit is the (US study limit). This stream reach is approximately (insert distance and units) in length.
Hydraulic Baseline

Stationing used for the hydraulic baseline for this stream is referenced to (units) upstream from the (hydraulic baseline origin point).
Cross-Section and Contracted Opening Geometry Data Surveyed in the Field

The USGS surveyed (#) cross sections at (#) hydraulic structures and (#) open channel sites for this reach of Stream Name 1. All surveys were referenced to the North American Vertical Datum of 1988 (NAVD 88) and the North American Datum of 1983 (NAD83).

Synthetic Cross-Sectional Geometry Data

Using a geographic information system (GIS), the USGS generated a triangular irregular network (TIN) from contours, breaklines, and spot elevations to obtain supplemental cross-sectional data for (Stream Name 1). A total of (#) synthetic cross-sectional profiles were generated by use of the TIN at desired locations along the stream reach. In-channel data for all synthetic cross sections were estimated by interpolation from cross-sectional data surveyed in the field.

Starting Water-Surface Elevations
The starting water-surface elevation at the initial section for the (##.#) stage profile for (Stream Name 1) was obtained by the use of the most current (discharge measurement verified) stream gage stage-discharge rating. All starting water-surface elevations for all the profiles were confirmed using rating number (#) dated (MM/DD/YYYY). 
Manning's Roughness Coefficients

Manning's roughness coefficients (n) for the main channel and overbank areas of (Stream Name 1) were determined from field observation and aerial photographs by experienced personnel. Estimates of Manning's roughness coefficients range in value from (0.###) to (0.###) for the main channel, and from (0.###) to (0.###) for the overbank areas. 
Flow Lengths

Main channel and overbank flow lengths were computed through the use of HEC-GeoRAS (U.S. Army Corps of Engineers, 2009). Flow paths are drawn in the GIS by the user for both the main channel and overbanks. HEC-GeoRAS computes all flow lengths based on the flowpaths estimated by the user.
Hydraulic Structure Solution Reviews
For this study, all hydraulic structure computations were reviewed for the appropriate modeling solutions (see Special Hydraulic Considerations section of Hydraulic Analyses). Initial reviews focused on the type of solution computed at each structure (energy equation based or based on pressure and/or weir-flow equations). In the cases where road overflow occurred at a culvert, a submergence check was made. In the cases where the hydraulic model computed weir flow at a culvert that was determined to be submerged, the culvert was replaced with composite sections. Table A1 shows the river station, a location description, the type of structure, the presence of road overflow, and the solution type of all structures affecting the (##.#) stage profile for Stream Name 1.
Table A1. Summary of hydraulic structure solutions for the XX stage profile of (Stream Name 1).
	River
station (feet)
	Location Description
	Structure
type
	Presence of 
road overflow
	Solution
type

	7,343
	Lincoln Highway
	Bridge
	No
	Energy

	10,737
	State Route 30 (Westbound)
	Bridge
	No
	Energy

	10,837
	State Route 30 (Eastbound)
	Bridge
	No
	Energy

	17,727
	Ridge Road
	Bridge
	No
	Energy

	19,670
	State Route 309 / Elida Road
	Bridge
	No
	Energy

	19,743
	Railroad
	Bridge
	No
	Energy

	
	
	
	
	


Profile Verification (or Calibration)
If high-water mark or historical gage data were available, discuss how they were used to verify or calibrate modeling runs. If a FEMA Flood Insurance Study is available and current, but was not used to develop the flood inundation maps, was a check performed with model derived water-surface elevations and the FEMA flood profiles.
Backwater Elevation

Discuss if there is a potential for any backwater effects to occur. 

(Stream Name 1) should not be subject to backwater.

Conclusion of Hydraulic Analyses for (Stream Name 1)
This section can be used if multiple streams were studied and using the same topics as presented in the previous section.

B. (Stream Name 2) (second stream name if necessary, etc.) 
Conclusion of Hydraulic Analyses for (Stream Name 2)
 MAPPING INFORMATION

GEOSPATIAL MAP DOCUMENTATION
A discussion or listing is presented in this section that should provide the reader with sufficient information to describe aspects of the geospatial data used for the study.  

At a minimum, metadata should include the following:

Section 1: Identification information
This includes the title, creator or originator of the data, and abstract describing the content of the dataset, time period, keywords, contact information for a person or organization for questions

Section 2: Data Quality Information
 Contains information about the resolution or scale of the data, accuracy of the data, processing steps, and sources of the data (if source data were used).

Section 3: Spatial Data Organization
 Specifies data type as vector or raster.
Section 4: Spatial Reference Information
 Details the projection or coordinate system.

Section 5: Entity Attribute Information
 Provides a definition and description of the attributes in the tables or fields in a dataset. 

Section 6: Distribution information
Gives information about how the data can be obtained
Section 7: Metadata Reference
 Information about the format and contact information for the creator of the metadata.
A useful reference that provides more detail is “FGDC Don’t Duck Metadata. Metadata Quick Guide”, April 2006 version.

It is available online at http://www.fgdc.gov/metadata/documents/MetadataQuickGuide.pdf
Surveys conducted by the USGS

Example text-

The USGS conducted both Global Positioning System (GPS) and conventional surveys for this study. The GPS surveys were conducted to establish a control network at pertinent loca​tions along each of the streams studied. Conventional surveys were conducted to obtain stream and hydraulic-structure geometry. Third order accuracy (horizontal and vertical) was maintained for all conventional survey data collected (Federal Geodetic Control Committee, 1984).

The horizontal datum for the survey is the North American Datum of 1983 (NAD83), Ohio State Plane (Ohio North) coordinates. The vertical datum for the survey is the North American Vertical Datum of 1988 (NAVD 88).

GPS surveys were conducted by the USGS using both Real-Time Kinematic (RTK) and static surveying techniques. Control for the USGS survey was established using a majority of National Geodetic Survey (NGS) monuments with known horizontal and/or vertical coordinates. A comparison of the published coordinates and surveyed coordinates are shown in the Table (#) below. The benchmarks that were held as true for the networks are shaded.  
Table (#). Comparison of published coordinates to USGS surveyed coordinates. All data shown in feet, NAD83, and NAVD88.
	Reference
mark
number
	Benchmark
Name
	Published
Easting
	Published
Northing
	Published
Elevation
	Surveyed
Easting
	Surveyed
Northing
	Surveyed
Elevation
	Delta
Easting
	Delta
Northing
	Delta
Elevation

	1
	ALL 75 00.40
	1515856.061
	367397.655
	894.32
	1515856.055
	367397.556
	894.288
	-0.01
	0.10
	-0.03

	2
	ELM RESET 1954
	1511299.177
	394262.059
	865.12
	1511299.264
	394262.037
	865.180
	-0.09
	0.02
	-0.06

	3
	LIMA
	1530656.273
	392815.971
	888.26
	1530656.273
	392815.971
	888.266
	0.00
	0.00
	-0.01

	4
	DEL OUTPOST
	1464682.683
	434600.162
	NA
	1464682.849
	434600.105
	NA
	-0.17
	0.06
	NA

	5
	34 MAT 1959 781
	NA
	NA
	779.97
	NA
	NA
	779.839
	NA
	NA
	0.13

	6
	36 SC 1959
	NA
	NA
	981.15
	NA
	NA
	981.442
	NA
	NA
	-0.19

	7
	40 MAT 1959 801
	NA
	NA
	800.33
	NA
	NA
	800.130
	NA
	NA
	0.20

	8
	41 MAT RESET 1979
	NA
	NA
	794.36
	NA
	NA
	794.259
	NA
	NA
	0.10

	9
	43 MAT 1959 780
	NA
	NA
	779.59
	NA
	NA
	779.469
	NA
	NA
	0.13

	10
	927 ADJ 1904
	NA
	NA
	926.39
	NA
	NA
	924.491
	NA
	NA
	0.03

	11
	A 351
	NA
	NA
	872.85
	NA
	NA
	872.814
	NA
	NA
	0.04

	12
	ALL 75 01 77
	NA
	NA
	872.45
	NA
	NA
	872.475
	NA
	NA
	-0.02

	13
	ALL 75 07.00
	NA
	NA
	885.12
	NA
	NA
	885.120
	NA
	NA
	0.00


Accuracy of Mapping Data

Example text-

Selected data collected during the GPS field surveys were used by the USGS to perform quality-control checks of the mapping data. The Root mean square error (RMSE) of the selected data was used to assess the horizontal accuracy of the mapping data. RMSEX (RMSE along the abscissa) and RMSEY (RMSE along the ordinate) of easting and northing coordinate data obtained from field GPS surveys and the (#)-foot contour topographic (planimetric features) were (#.##) and (#.##)feet, respectively. Combining these two values results in an RMSER (radial RMSE) of (#.##)feet. The RMSEZ (vertical RMSE) of the elevation data obtained from field GPS surveys and the topographic mapping data was 0.56 feet. 

According to the National Standard for Spatial Data Accuracy (NSSDA) (Federal Geographic Data Committee, 1998) horizontal accuracy requirements for a map produced at 1 inch equal to 500 feet, the RMSER must be less than 11.0 feet. For a 2 foot contour interval map, the NSSDA vertical accuracy requirements state that the RMSEZ must be less than 0.6 foot.
Based upon the NSSDA standards’ both the RMSER and RMSEZ are less than the maximum acceptable error. Therefore, the digital mapping data for this study meets the horizontal and vertical criteria for the NSSDA applicable to FIRM Work Maps (FEMA, 2003) as established by the Federal Geographic Data Committee (Federal Geographic Data Committee, 1998).
Development of Depth Grids

Provide a brief discussion in this section that describes the methodology used to develop the depth grids for the water-surface profiles that are tied to the selected river stages.

Refer to:  Quality Assurance and Quality Control Plan for Flood Inundation Mapping at River Forecast Locations for the National Weather Service Advanced Hydrologic Prediction Service, August 21, 2009, Section 5.1 Elevation Grids. 
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APPENDIXES
Example -

APPENDIX A: ELEVATION REFERENCE MARKS

RM1

 LA2473 ***********************************************************************

 LA2473  DESIGNATION -  ALL 75 00.40
 LA2473  PID         -  LA2473

 LA2473  STATE/COUNTY-  OH/ALLEN

 LA2473  USGS QUAD   -  CRIDERSVILLE (1983)

 LA2473

 LA2473                         *CURRENT SURVEY CONTROL

 LA2473  ___________________________________________________________________

 LA2473* NAD 83(1995)-  40 39 48.53325(N)    084 07 54.11766(W)     ADJUSTED  

 LA2473* NAVD 88     -       272.589  (meters)     894.32   (feet)  ADJUSTED  

 LA2473  ___________________________________________________________________

 LA2473  X           -     495,384.503 (meters)                     COMP

 LA2473  Y           -  -4,819,814.990 (meters)                     COMP

 LA2473  Z           -   4,134,302.677 (meters)                     COMP

 LA2473  LAPLACE CORR-          -3.43  (seconds)                    DEFLEC99

 LA2473  ELLIP HEIGHT-         238.28  (meters)          (10/07/05) GPS OBS

 LA2473  GEOID HEIGHT-         -34.30  (meters)                     GEOID03

 LA2473  DYNAMIC HT  -         272.453 (meters)     893.87  (feet)  COMP

 LA2473  MODELED GRAV-     980,121.6   (mgal)                       NAVD 88

 LA2473

 LA2473  HORZ ORDER  -  FIRST

 LA2473  VERT ORDER  -  FIRST     CLASS II

 LA2473  ELLP ORDER  -  FOURTH    CLASS I

 LA2473

 LA2473;                    North         East     Units Scale Factor Converg.

 LA2473;SPC OH N     -   111,983.029   462,033.852   MT  0.99996388   -1 04 19.0

 LA2473;UTM  16      - 4,505,357.910   742,466.666   MT  1.00032369   +1 52 11.8

 LA2473

 LA2473!             -  Elev Factor  x  Scale Factor =   Combined Factor

 LA2473!SPC OH N     -   0.99996262  x   0.99996388  =   0.99992650

 LA2473!UTM  16      -   0.99996262  x   1.00032369  =   1.00028630

 LA2473

 LA2473_U.S. NATIONAL GRID SPATIAL ADDRESS: 16TGL4246705358(NAD 83)

 LA2473_MARKER: I = METAL ROD

 LA2473_SETTING: 59 = STAINLESS STEEL ROD IN SLEEVE (10 FT.+)

 LA2473_SP_SET: STAINLESS STEEL ROD IN SLEEVE

 LA2473_STAMPING: ALL. 75 00.40

 LA2473_MARK LOGO: OHDT  

 LA2473_PROJECTION: FLUSH

 LA2473_MAGNETIC: I = MARKER IS A STEEL ROD

 LA2473_STABILITY: B = PROBABLY HOLD POSITION/ELEVATION WELL

 LA2473_SATELLITE: THE SITE LOCATION WAS REPORTED AS SUITABLE FOR

 LA2473+SATELLITE: SATELLITE OBSERVATIONS - June 30, 1993

 LA2473_ROD/PIPE-DEPTH: 9.8  meters

 LA2473_SLEEVE-DEPTH  : 1.0 meters

 LA2473

 LA2473  HISTORY     - Date     Condition        Report By

 LA2473  HISTORY     - 1990     MONUMENTED       OHDT

 LA2473  HISTORY     - 19930630 GOOD             NGS

 LA2473

 LA2473                          STATION DESCRIPTION

 LA2473

 LA2473'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1993

 LA2473'10.7 KM (6.65 MI) SOUTHERLY ALONG INTERSTATE HIGHWAY 75 FROM THE JUNCTION
 LA2473'OF STATE HIGHWAY 117 IN LIMA (EXIT 117), 1.0 KM (0.60 MI) NORTH OF THE
 LA2473'INTERSECTION OF AMHERST ROAD (EXIT 118), 67.0 M (219.8 FT) NORTH OF THE
 LA2473'CENTER OF A CROSSOVER, 12.3 M (40.4 FT) WEST OF THE CENTERLINE OF THE
 LA2473'SOUTHBOUND LANES OF THE HIGHWAY, 9.8 M (32.2 FT) EAST OF A WITNESS POST
 LA2473'AND FENCE, AND 0.4 M (1.3 FT) BELOW THE LEVEL OF THE HIGHWAY. NOTE--ACCESS
 LA2473'TO THE DATUM POINT IS THROUGH A 5-INCH LOGO CAP.  THE SLEEVE DEPTH DOES NOT
 LA2473'MEET THE SPECIFICATIONS FOR A CLASS A MARK.
RM2
 LA0061 ***********************************************************************

 LA0061  DESIGNATION -  ELM RESET

 LA0061  PID         -  LA0061

 LA0061  STATE/COUNTY-  OH/ALLEN

 LA0061  USGS QUAD   -  CRIDERSVILLE (1983)

 LA0061

 LA0061                         *CURRENT SURVEY CONTROL

 LA0061  ___________________________________________________________________

 LA0061* NAD 83(1986)-  40 44 12.     (N)    084 09 00.     (W)     SCALED    

 LA0061* NAVD 88     -       263.688  (meters)     865.12   (feet)  ADJUSTED  

 LA0061  ___________________________________________________________________

 LA0061  GEOID HEIGHT-         -34.47  (meters)                     GEOID03

 LA0061  DYNAMIC HT  -         263.559 (meters)     864.69  (feet)  COMP

 LA0061  MODELED GRAV-     980,129.5   (mgal)                       NAVD 88

 LA0061

 LA0061  VERT ORDER  -  FIRST     CLASS II

 LA0061

 LA0061

 LA0061;                    North         East    Units  Estimated Accuracy

 LA0061;SPC OH N     -   120,140.      460,640.      MT  (+/- 180 meters Scaled)

 LA0061

 LA0061                          SUPERSEDED SURVEY CONTROL

 LA0061

 LA0061  NGVD 29 (??/??/92)  263.862  (m)          865.69   (f) ADJ UNCH    1 2

 LA0061

 LA0061_U.S. NATIONAL GRID SPATIAL ADDRESS: 16TGL406134(NAD 83)

 LA0061_MARKER: DS = TRIANGULATION STATION DISK

 LA0061_SETTING: 7 = SET IN TOP OF CONCRETE MONUMENT

 LA0061_SP_SET: CONCRETE POST

 LA0061_STAMPING: ELM 1943 1954

 LA0061_MARK LOGO: CGS   

 LA0061_MAGNETIC: N = NO MAGNETIC MATERIAL

 LA0061_STABILITY: C = MAY HOLD, BUT OF TYPE COMMONLY SUBJECT TO

 LA0061+STABILITY: SURFACE MOTION

 LA0061_SATELLITE: THE SITE LOCATION WAS REPORTED AS NOT SUITABLE FOR

 LA0061+SATELLITE: SATELLITE OBSERVATIONS - July 08, 1993

 LA0061

 LA0061  HISTORY     - Date     Condition        Report By

 LA0061  HISTORY     - 1954     MONUMENTED       CGS

 LA0061  HISTORY     - 1954     GOOD             NGS

 LA0061  HISTORY     - 19930708 GOOD             NGS

 LA0061

 LA0061                          STATION DESCRIPTION

 LA0061

 LA0061'DESCRIBED BY NATIONAL GEODETIC SURVEY 1954

 LA0061'3.5 MI W FROM LIMA.

 LA0061'ABOUT 2.3 MILES WEST ALONG THE ERIE RAILROAD FROM THE STATION AT

 LA0061'LIMA, THENCE ABOUT 0.45 MILE NORTHEAST ALONG STATE HIGHWAY 117

 LA0061'(SPENCERVILLE ROAD), THENCE ABOUT 0.6 MILE WEST AND NORTH ALONG

 LA0061'CABLE ROAD, THENCE ABOUT 0.15 MILE WEST ALONG ELM STREET, 22 1/2

 LA0061'FEET SOUTH OF CENTER LINE OF ELM STREET, 24 1/2 FEET WEST OF

 LA0061'CENTER LINE OF DRIVE SOUTH OF BRICK HOUSE NO. 2223 ELM STREET,

 LA0061'ABOUT 2 FEET SOUTH OF A ROW OF ELM TREES, 107 FEET SOUTHWEST AND

 LA0061'ACROSS ROAD FROM RM NO. 1, 101 1/2 FEET SOUTHEAST AND ACROSS ROAD

 LA0061'FROM RM NO. 2, ABOUT 2 FEET ABOVE LEVEL OF ROAD AND SET IN THE

 LA0061'TOP OF A CONCRETE POST ABOUT FLUSH WITH THE GROUND.

 LA0061

 LA0061                          STATION RECOVERY (1993)

 LA0061

 LA0061'RECOVERY NOTE BY NATIONAL GEODETIC SURVEY 1993

 LA0061'IN LIMA, AT THE INTERSECTION OF WEST ELM STREET AND FERNWOOD DRIVE,

 LA0061'82.0 M (269.0 FT) EAST OF THE EXTENDED DRIVE CENTER, 32.5 M (106.6

 LA0061'FT) SOUTHWEST OF REFERENCE MARK 1, 31.2 M (102.4 FT) SOUTHEAST OF

 LA0061'REFERENCE MARK 2, 10.6 M (34.8 FT) SOUTH OF THE STREET CENTERLINE,

 LA0061'7.4 M (24.3 FT) WEST OF THE CENTER OF A DRIVEWAY LEADING TO HOUSE

 LA0061'NUMBER 2543, 0.5 M (1.6 FT) ABOVE THE LEVEL OF THE STREET, AND THE

 LA0061'MONUMENT IS FLUSH WITH THE GROUND SURFACE.
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