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USACE Civil Works Reporting

* USACE Civil Works (and civil works reporting) began in 1824 @
* General Survey act of 1824 Annual Report
Fiscal Year 2012
* “the surveys, plans, and estimates, for each, when completed, to be laid before O e e wies
Congress” (1 October 2011 ~ 30 September 2012)

* Act for Improvements of the Ohio and Mississippi Rivers of 1824

* “to be laid before Congress... after the commencement of each session, a statement of
the proceedings under this act”

* USACE has a diverse and evolving mission portfolio Part2012)

* USACE has a range of historical influences on Civil Works The Atlantic-Pacific Interoceanic Canal Study Commission, ap-

T 2 : pointed on April 18, 1965, in compliance with Public Law 88-609,
* Addition of Territories and the formation of States

is_studying the feasibility of a sea level canal in the American
' ui nuclear or conventional
* Wars

means, the best location, and the estimated cost. The law limits
the study time to June 30, 1968, and the cost to $17,500,000, The
Commission appointed the Chief of Engineers as the Agent for
- - Engineering Feasibility, with the responsibility of coordinating
* Environmental Regulations (to name a few) thegeffnrts if the Corp}; of Engineers, the Atomic Energy Com-
mission, the Panama Canal Co. and other government agencies

working on this phase of the study.

* Bear and Bull economies

1966 Chief’s Report
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* |ncreasing need to identify navigation operational efficiencies

Project Need

* Constrained operating environment

Increasing demands on aging infrastructure footprint

* Incomplete operating picture through time

Modern knowledge management ca. 1990’s

* Generational knowledge ca. 1960’s

Functioning projects from the 19 century

Chief’s reports are a comprehensive summary

* Routine uses of dredging data

L ]

Sediment budgets
Project design validations
Sedimentation analyses

Event driven impacts to sediment transport

Civil Works ~ $5 B

Nav~$ 258

Total Dredging FY 2008-2017

2,000.00

1,500.00 |

1,000.00

Millions

500.00

0.00

2008 2009 2010 5944

2012 2013 9014 ]

2015 2016
2017
Fiscal Year AVG

@ Dollars 4 Yards |

US Army Corps of Engineers -

Engineer Research and Development Center



Project Objectives

* Demonstrate the use of Optical Character Recognition (OCR) W E el
and Natural Language Processing (NLP) to identify and |
liberate useful data from the corpus of annual reports.

* ldentify and develop useful insights and data products from [ REEEEE NN,
extracted data. d EIBLEE E IR ;

* Deliver extracted data and data model to users who will
inform the direction of data use and future model

development.

Annualreports 1848-2012:
~31 |.f. of shelf space in ERDC library
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>100,000 pages -’i'*{‘ N
>30 GB of pdf documents i W h‘“ 79
~1GB of text data i e ,-
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Process: Workflow
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~ * Qutline target data to extract for dredging and placement

* Date * Volume/Weight
* Division * Unit of measure
* Project * Cost

* Location *  Work type

* Operation Type

Model the relevant information

sure, of about 115 feet above or below the mean lake level pre-
vailing at the time.
The cost of completed new work is $483,000, exclusive of

amounts expended on previous sprujectu. The average annual

maintnnnnee mt. during the past b years was $25,659.
Local lly cnmplled with
Yy fmhhu There are several wharves used for han-

dling coal, building materials, petroleum products, and miscellan-
eous commodities and one shipbuilding A freight
terminal is also available for use. Whila these facilities are
generally adequate for existing traflic conditions, a public wharf
open for all on equal terms :hnu]d be provided.
and results during the vear. Condition sur-

veys were made over tha entire pmjm channel during April
and May 1959, at g ;

he U.S. hopper l:lredse

er tha ey

dredge Dmu Bay at tha old turnlnn: ba.sin in June 1959 were
$£2,917. Costs of supervision and administration of the project
were 298. Total cost for maintenance this fiscal vear were

$31,033.
_ Condition at end of fiscal ywear. The project was completed
= Fiscal_Year*
g GATE Interactive Test Environment &

|I'J'""-! R |
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Test the model

Validate Results

_— Automated Extraction

D v . 4 e —
l-mm — A= e

|dentify error modes

Improve the model and/or the targetw

* Required Iltem

Scale model deployment

Publish
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Removal, Placement, and Operation Records Extracted from the Annual Report

R e S u I t S of the Chief of Engineers US Army, on Civil Works, 1908-2000

¥ Operation ®Placement ® Removal

~* Operations, 1908-2000
* 41,774 records
* 15fields

* Placements 1908-2000
* 6,692 records

i F B

§

Number of Extracted Records
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. 31.248 records saaaaaasaaaasa!szzs;masz:z:s!ggsssamm!m

M | “

» 24fields M
* Removals 1908-2000 ] | | ||I|||| “hl

» 27 fields
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- . Operations — tasks where dredging, placement,
or a combination of the two tasks are identified

~ « Placements - tasks where material is
intentionally moved to a location

* Removals - tasks where material is intentionally
removed from a location
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Results Extracted Data

Placement &
Removal

« District Stated

(1)
[1.many]

* Name/Location®
* Project_District

-
|
|
|
l| + District_PresentDay
.
|
|
|
|

« Length/Width/Depth/
Area (with units)

(1]

* Required Item

——— - — - All Files

Operation

N prny « Fiscal_Year*
) « Volume

Appendix i

Cost | 0 memy

CostCalculated e

PageNumber ' . gLad'EDaT:
WorkType | * InProgressDate

. « Appendix I
« MaterialPlaced « AreaMeasure/Unit
« PageNumber '{ * Constituent |
« PlacementlLocation * ConstituentOfiD 1
« Volume/Unit * LinearMeasure/Unit
« Weight/Unit 1 + MaterialRemoved I
* WorkPeriod ' * MeasurementType ]
« PageNumber |
__ Placement 4. SiationStart/StationStop
« TotalValue I
* Volume/Unit* [
» WorkPeriod
« WorkType I
| _ Removal_ _ |

US Army Corps of Engineers « Engineer Research and Development Center
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Quallty Control

Malformed Numbers
e “2.078,221” is clearly wrong

* Numbers beginning with O

Outlier Detection

* Removals over 50,000,000 or less than 10
* Placements over 10,000,000 or less than 10

Aggregation

* Sum volumes and operation record counts by year

* Limit decadal volume differences of annual totals to 10x

Data Gaps
Visual Analysis

Name Field Acrobatics

* Uniqueify, Spell Check, Fuzzy String Matching

Data Valldatlon

Baton Rouge Harbor, LA

Non-unique

1910 1974 1980 1985 1990
FiscalYear

.. Honolulu,Hl

Pre-dates State

W10 1920 1900 1940 19%0 1960 1970

Galvestdrr*ﬁarbor TX

lell

1950
e

1915 1920 1925 1930 1935 1940 1948 O
FiscalYear

HousatonicRiver, CT

lell
12263 W,

12262 i

12261 -
12260 -
12259 +

12258

12257 - p—
umf “Discontinuous

1910 1920 19%

1940 1950 1960 1970
Fiscalfear

Investigate results
when they don’t line
up with expectations.

Galveston Harbor & Channel, TX

110

1049

Discontiguous, ea
termination

1068 -

1067 +

1968

1952 1954 19%6 1958 1960 1962 h@
FracalYear

US Army Corps of Engineers + Engineer Research and Development Center
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Quality Control: What could possibly go wrong?

e Pre-OCR Source Material Errors Pre-OCR: target extracted as “2.078,221 cubic yards”

e Post-OCR Data Extraction Errors Tacoma, Grays Harbor, and Olympia, Wash., revised 1963.) is:

* Character misinterpretation

Agitation dredging: IFour pump barges were operated in the

MICOITECL WOras Vicksburg district moving a total of 3,863,504 cubic yards of material

misspelled words (2:078,221 cubie yﬂ.l‘f]S at DllepOl"t to Delta Point (598-602)*

_ 1,538,688 cubic ynrds at Racetrack Towhead (606-612), and 246,595
Improper characters cubic vards at Shipland Point (548), at a total cost of $296,071.78.
introduction or omission of whitespace

chipped ink

band annetaticn Post-OCR: target extracted as “385bi” and “075 cubic yards”

Operations and results during fiscal year. Regular ful 3e.

Interpretation of stray marks as text Maintenance, hired labor: Channel condition surveys were maﬁﬁ
U.S. hopper dredge Puacific, October 5, 1965, to March 7, 123'

removed 488,415 cubic yards from Sand Island shoal, and 3*6]{,:
Binding errors 075 cubie yards from Crossover channel, a total of 873,490 Clll'ue
yards, bin measurement. Maintenance, contract: I’1P€ liS"

dredge Robert Gray, leased from Port of Grays Ilarbor Commlis

sion, removed 790,690 cubic yards of material from Cheha’,

River and north channel, July to December; and 30,000 cU¥

US Army Corps of Engineers « Engineer Research and Development Center



Quality Control: What could possibly go wrong?

- M 0d€| i ng E rrO rS Hll E 151 G";‘:;T B |1Iunrm ur!uumu

* Precision Errors — model extracts correct information incorrectly :
* Recall Errors — model fails to extract valid information R -
* Administrivia T . T,

Fotmagy Baass

+  Addition, deletion, renaming Recall Error: unexpected tabulararrangement e =

Carpes (vt L Quais o Jum 14 - M LPr
LI S wnl Banas inlr
= ; . . ot Sotrnse Chommel Ot T9  Neww 38 ——
Projects RIVERS AND HARBORS — DETROIT, MICH.. DISTRICT) 1361 o (U3 gt e
[ ey Wy L¥ FER RN (ETREY]
s Districts sure, of about 114 feet above or below the mean lake level pre- i "
vailing at the time. i O Oon 11 - e 3 va1 300
The cost of completed new work is $483,000, exclusive of SR R e BPRIE. - i e
* Divisions amounts expended on previous projects. The average annual i Chanar e B Mo 19, 1972
maintenance cost during the past 5 years was £25,659, 2= ey s
Loecal rm;pr ration. Fully complied with. ulietonty o -
* Territories Terminal facilities. There are several wharves used for han. il m =3
dling coal, building materials, petroleum products, and miscellan- o Bl s - e . < g .
eous commodities and one shipbuilding yard. A package-freight v B, U3 boppes &t bom 11 - 5. 1992
¢  States terminal is also available for use. While these facilities are e b Rt
generally adequate for existing traflic conditions, a public whart PCahemton Lhuarat) S U, L Jr
. . open for all on equal terms should be provided. Pachuding Chasset e
. MUItI*rEferE'nCIng Operations and results during the fiscal year. Condition sur- TORERD T o AR TRV .
veys were mmh- over the cuhru_- project channel during April Wk ey Bt M s et Fo! Yows
Mgl N Bav [§ PRSI Lhas g, AWINN
k and May 1959, at he U.S. hopper dredge M., el Mraican ——
. P]"OJEC‘t Transfer Hdlﬂﬂ perfunmui maintenance dredgingover the entire : rrneh s e o e o
L e VA %71
I Bgrwiart o Puoerd Jud 0= 08, WWTI LIt
i : dredging J} J ::::1- A 11 - Doy 3 TR L
dredge Depoe Hu,,e at the nIui turning basin in June 1950 were T .

$2.917. Costs of supervision and administration of the project

';:EI"E sgﬂp Tﬁtﬂ[ cost fnl" mniﬁh"nﬂl‘lﬂ‘ thl‘ ﬁﬂfﬂ.‘ :‘l-'l"'.ﬂf wWere Annual Repnrt Df ThE Chief Df Englneerai 19?2* Vﬂtume 2
91,083,

Condition at end of fircal year. The project was completed 1*1

Annual Report Of The Chief Of Engineers, 1959, Volume 2

US Army Corps of Engineers « Engineer Research and Development Center
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Applications

Sedimentation Analyses
» Zakikhani et al. (2011)
* Tate et al. (2014)

Project Design Validation
» Zakikhaniet al. (2011)

Long Term Sediment Budgets
* Patterson (1983)
* Rosati (2005)

Event Driven Impacts

* Rosati & Kraus (2009)
* Andrew Morang et al. (2012)

618,000 cu myear
Depths 12.2-15.5 m MLW

:

388
o
2

Sedimentation rate change
following deepening and
widening (Rosati & Kraus, 2009)

10°cum
T

-
o

169,000 cu myear 2

Depths 5.8-10.4 m MLW
5 ‘/—*‘}

Cumulative Volume Dredged,

1950 1960 1970 1980 1990 2000

Year

Charleston Harbor Cumulative Maintenance Dredged Volume
O Pre-diveriion  © Post-diverison & Poit-red e rikon

e

Sedimentation rate change following
hydrologic routing change, derived

from CR extracted data.

Comgleted, 1985

Satteg Brped Dl el

& gy N

o o8 -*-""ﬂ""—".

1900 1910 10 1930 10 190 190 1o 1980 1990 oo 2010

Year

US Army Corps of Engineers + Engineer Research and Development Center
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Website

* Project documentation at
https://dots.el.erdc.dren.mil/dig.html

* Available for download:
* Extracted dredging records
* Extracted text data
* GATE NLP model
* Contractor metadata report

* Linkto PDF reports at USACE Digital Library

DOTS
ERDC Dredging Operations

Technical Support Program

Knowledge base + Submit a DOTS Request About DOTS

Dredging Data Extracts

from the Annual Report of the Chief of Engineers,
U.S. Army, on Civil Works Activities

Backgrnund

Since the mid-1800's the Chief of the US Army Corps of Engineers has reported Civil Works activities 1o the Secretary of
the Army (previously the Secretary of War) in a comprehensive annual report. This information isnt known to be
consolidated in any other source. The annual reports are available as electronic documents, but the data contained within
each document is not structured for analysis, primarily because it is in text format. The Dredging Innovations Group (DIG)
is mining data from these reports using Optical Character Recognition technology to “read” the reports, and by building
data modeis 10 structure the data contained in the reports. The ultimate goal of this effort is to generate a gatabase that
covers over 150 years of USACE dredging activity.

Features

Get Extracted Dredging Data [csv files) (Removal, Placement, Operation, All 3 *zipped®)
Get Raw Text Data (All 106 *zipped®) or (See and download individual Text files)

Get CATE Model Files (ACE-GATE.zip)

Get the Report (ACE_Dredging_Final_Report_20170929.pdf)

Get PODF Annual Reports (Find individual Chief's Reports at the USACE Digital Library)

Suggested Citation Format

Data downloaded for use should be credited as follows:

Dredging Data Extracts from the Annual Report of the Chief of Engineers, U.S. Army on Civil Works Activities. Coastal &
Hydraulics Laboratory, US. Army Engineer Research and Development Center. Retrieved (month, day, year) from
httpsy//dots.elerdc.dren.mil/dig.htmi.

Ask Connect

| Contact DOTS ERDC

US Army Corps of Engineers « Engineer Research and Development Center




Future Efforts

Site is live — go play with the data
Continuous improvement on data quality

Expansion of data gap coverage

* Goal is comprehensive dataset

Improvement/expansion of model competence

* We appreciate feedback. See the ask on last slide!

Query and visualization interface

Integration with contemporary databases

US Army Corps of Engineers + Engineer Research and Development Center
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" Our Ask

¢ Help us improve:
* What would be interesting topics to extract from the corpus?

* Do you have data that you think we missed?

* Did we find data that conflicts with your local information?

* Are you interested in expanding the GATE model to extract new
features?

* Thanks!

Brandan Scully

Brandan.m.scully@usace.army.mil

https://dots.el.erdc.dren.mil/dig.html

US Army Corps of Engineers + Engineer Research and Development Center




