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SECTION 01 31 20

PRQIECT TECHNI CAL DATA MANAGEMENT AND VI SUALI ZATI ON
05/ 22

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers the
requi renents for project technical data managenent
and visualization.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenments by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

EE R I R R S I R R R I R I R S R R R I R S I R R I R R R S R S R R R R

PART 1 GENERAL

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: This specification has been devel oped from

| essons | earned over a decade of DoD nega contracts,
and input fromthe data managenent industry. \at
this has taught us is where the Contractor fully
understands the activities and efforts associ at ed
with the collection and display of data during the
bi ddi ng process, the nore successful they are in
provi di ng what the Government requires fromits
system It has also taught us that the
enforceability of a specification depends on

speci fic neasures such as turnover times, governnent
approval submttals, work product expectations, and
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dedi cat ed nmeasurenent and payment for features.

The data management systems primary function is to
ensure quality construction that neets the

organi zation's regul atory requirenents, nmeets tine
and budget constraints. None of these conponents
have been added frivol ously but were thoughtfully
devel oped with the hindsight of |essons |earned on
ot her mega contracts which resulted in significant
additional cost, or a failure of sone or all aspects
of the systemto neet the Government's needs.

CGood data managenent system design relies heavily on
conmuni cati on and a common under st andi ng of
techni cal designer and construction office during
t he desi gn process considering the project staff's
technol ogi ¢ capabilities and the scope of the
project. This comunication is required to
adequately customi ze this specification. It is
strongly recomended to be as specific as possible
about governnent goals and expectati ons and design
the system and products with the sane anount of
detail as any other feature of work.

The Governnent has specific cybersecurity, project
docunentation, as built draw ng specifications and
software constraints defined by our security
protocol s and engi neering regul ations. Therefore,
witing a vague, performance style specification

wi t hout a thorough description of these needs and
constraints - placing the onus entirely on the
contractor to preneditate government needs - is not
appropriate. A specification that is adequately
descriptive but with roomfor contractor innovation

will lead to better biddability, and a better
under st andi ng of the Governnent's goals and desired
end products. This will lead to a better overal

out conmes and avoid |l engthy submttal processes and
di sagreenments with the Contractor to arrive at
accept abl e wor kfl ows and del i verabl es.

Tai l oring options have been added for

SQL RDBVS EDB (for use of SQL RDBMS - generic

dat abase | anguage whi ch rmust be custom zed will
remain even if this option is renoved. Choose this
opti on OR ACCESS ENTERPRI SE DATABASE, not bot h)

ACCESS ENTERPRI SE DATABASE (for small projects where
Access is nore appropriate choose this option - if
renoved generic database | anguage will remain

Choose this option OR SQ. RDBMS EDB, not both)

VWEB | NTERFACE Uilize this option for all types of
web interfaces - spatial and non-spatial. This
option contains the general requirenents for
security, accessibility and QA tools.

VWEB- BASED 3 S | NTERFACE Utilize this option for
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web- hosted A S nodels such as ESRI ArcA@ S on a
federated ArcServer platform

DYNAM C DATA WEB | NTERFACE Utilize this option for
web- host ed data visualizations such a M crosoft
Power Bl , QLI K, Tableau. to show data plots and
anal ytics on testing or installation QC data.

DESKTOP G S FILES Utilize this option for the
receipt of files for G S desktop products in the
full-scale version of the software. This is
different fromthe A S web viewer in that you have
the source files that can edited and republished to
t he Agency web service. The GS web viewer is
l[limted to viewing only and will no | onger be
avai l abl e after the contract ends.

OPENGROUND USACE users shoul d use this option for
all boring data. If no rock or soil boring data will
be collected, or if a different software format will
be used, do not use this option

SAMPLE DATA DELI VERABLES Intended to give a sanple
of the types of requirenents that need to be
detailed for different types of work. In a perfect
worl d, these requirenents would be placed in the
feature of work section which details the work
requi renents.

ADDI TI ONAL DATA COLLECTI ON PLAN SUBM TTALS Cont ai ns
sanpl e data collection plans for the collection of
aut omated grouting data and renpte sensing data such
as Li DAR, imagery, and photogramretry. This option
may becone redundant if a grouting and renote
sensi ng gui de specification is published.

CAD 3D MODEL Wilize this option if Section 01 78 00
CLOSEQUT SUBM TTALS is not properly descriptive of
standards and requirenents for a spatially

ref erenced CAD nodel

CAD QUALI FI CATI ONS AND ROLES Utilize this option is
Section 01 78 00 CLOSEQUT SUBM TTALS is not properly
descriptive of qualifications for CAD personnel

DATA VI SUALI ZATI ON SPECI ALI ST Utilize this option if
this role is desired in addition to a data manager
See PART 1, PERSONNEL for a description of the
position and notes about when it shoul d be

consi dered for use.

SDSFIE Utilize this option only if there is SDSFIE
schemn avail able for data to be collected on the
proj ect.

NETWORK | NFRASTRUCTURE Utilize this option only if
the project requires the Contractor to provide

i nternet connectivity to the site for thensel ves or
t he CGovernnent.
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If the content in any of these options is not
needed, the options can be renmpbved and will renove
all | anguage associated with the option. Language
inthe table in Part 1, DATA TURNOVER TI MEFRAMES
nust be manual |y corrected.

ALL TECHNI CAL DATA GENERATED AS PART OF THE CONTRACT

| S SUBJECT TO FEDERAL ACQUI SI TI ON REGULATI ON ( FAR)

CLAUSE 52.227-14 AND DEFENSE FEDERAL ACQUI SI TI ON

REGULATI ON (DFAR) 227-71. THEY ARE NOT REFERENCED | N

THE TECHNI CAL SPECI FI CATI ON SECTI ONS BUT THI' S

LANGUAGE | S PART OF THE NON TECHNI CAL SECTI ONS OF

THE CONTRACT. FOR | NFORMATI ON ON THESE CLAUSES TO

ASSI ST W TH ENFORCEMENT, GO TO

https://ww. acq. osd. m | / dpap/ dar s/ df ar s/ pdf/ current/ 20220101/ 227 71. pdf

https://ww. ecfr.gov/current/title-48/chapter-1/subchapter-H part-52

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

1.1 VEASUREMENT AND PAYMENT

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Measurenent and paynent have been handl ed a
variety of ways on data nanagenent projects. It has
been included as incidental to the Construction as
wel I through separate CLINs. Strongly reconmend a
separate Data Managenment CLIN or price breakout item
rather than treating this as incidental to
construction. It can be done in one [unp sum CLIN
for the whol e job, breakdown CLINs per PRODUCTS

bel ow, or a nonthly paynent. A [unp sum paynment is
strongly recomended for the initial system

devel opnent as a large effort will be required to
design and stand up the system

Monthly paynment in a separate monthly CLINis
strongly recomended to give the Government |everage
for tinely corrections for el enents which aren't
bei ng conpl eted within required turnover times.
Wthout the ability to withhold paynments, the
correction of deficiencies for data that is needed
in atinely manner cannot be readily enforced.

Al ternatively, you nust ensure that the Contractor
devel ops the systemin a tinmely manner.

NOTE FAR Subpart 227-71 - Rights in Technical Data
(Section 227.7103-14 Conformity, acceptance, and
warranty of technical data) details that Governnent
can withhold paynent "up to 10 percent of the
contract price pending correction or replacenent of
t he nonconform ng technical data or negotiation of

an equitable reduction in contract price."
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

1.1.1 Devel op The Data Managenent System

1.1.1.1 Payment

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: Edit bracketed itenms to ensure the paynent is
associated with the specific project deliverables.
Tai l oring options "WEB-BASED 3 S | NTERFACE" and
"DYNAM C DATA | NTERFACE" are present. If the option
is renoved, all associated |anguage will be renoved.

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

Payment will be made for devel opnment and delivery of products to provide a
conplete and fully functioning data nmanagenment system as specified herein
and in the Contract docunments including [required preconstruction
submittals, conplete construction and testing of the enterprise database
(EDB), all conponents of the web-based G S/ dynanic data interface, a
functional SFTP site, data nanagenent planning nmeeting conpletion

delivery of the initial training session, and approval of the quick
reference guide. Related costs include, but are not Iimted to, uploading
of all existing data as provided by the Governnent into the data
management system initial design, build, scripting, and popul ating |ayers
the web interface and desktop G S products, and including incidental itens

per the Contract docunents.] Al incidental costs associated with the
performance of work in this section are included in the Contract price.
The Government will make no additional separate paynent for items included

herein or by reference.

1.1.1.2 Measur enent

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

NOTE: Tailoring options are present for "WEB-BASED
G S | NTERFACE" and "DESKTOP G S FI LES"

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Measur enent for paynent of DEVELOP THE DATA MANAGEMENT SYSTEM will be paid
in one lump sum Paynent for the data managenent systemwill be made after
conpl etion of the foll ow ng work:

[ a. The data managenent staff have been submitted and approved,
b. Al preconstruction subnmittals have been submitted and approved,

c. The data managenent planning neeting with the Governnent has been
conduct ed,

d. The 100 Percent Data Managenent Plan (and all rel ated addenda)
subm tted and approved,

e. The initial training session has been conducted, and the quick
ref erence gui de submtted and approved, and

f. The database, web interface and GS being fully devel oped to 95
percent including all avail abl e design features and historical project
data | oaded to the system as subnitted/ denonstrated by the Contractor
and approved by the Government. The five percent will account for any
changes needed just prior to the start of work for which various
conponents of the system has been built, or testing required to be
conducted once initial data has been received.]

1.1.1.3 Unit of Measurenent

Unit of Measurenent: Lunps Sum (Ea).
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1.

1.

1.

1.2 Mai ntai n The Data Managenent System And Turnover O Final Products

1.2.1 Payment

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Tailoring options are present for "WEB- BASED
G S I NTERFACE", "DESKTOP G S FILES", "CAD 3D MODEL".

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

Payment will be made on a nonthly basis for the mai ntenance of the data
management systemin a fully functional state with 24/7 accessibility by
the Governnent, and up to date as specified in PART 1, "Data Turnover

Ti mefranmes”. This includes the enterprise database, SFTP site, VWb
Interface, and desktop G S conponents to be up to date (as defined by the
turnover tine requirenments) at all tines, and tinely resolution of any

i ssues with data correctness, conpleteness or other quality control
nmeasures identified by the Governnent as defined in this contract.

These paynents include the tinely submttal of all required data, digital
CAD and G S products, progress draw ngs, periodic as-built updates, and
reports - as required by this and other sections of the Contract -

t hroughout the Contract duration. This itemincludes all required support
staff. This itemalso includes all final turnover itens detailed in Part
Three, FINAL EDB TURNOVER, PART 1, SUBM TTALS, SD-11 CLOSEQUT SUBM TTALS,
and t hroughout this section. An anpbunt not to exceed 10 percent of the
total paynents nmay be withheld if the Contractor fails to performthe

required work. Al incidental costs associated with the performance of
work in this section are included in the Contract price. The Government
wi || make no additional separate payment for items included herein or by
ref erence.

.1.2.2 Measur enent

Measur enent of paynent for MAI NTAIN THE DATA MANAGEMENT SYSTEM AND
TURNOVER OF FI NAL PRODUCTS wi | I be nade nonthly for work conpl eted and
subm tted as descri bed above for the duration of the Contract activities
for which the data nanagenent system appli es.

.1.2.3 Unit of Measure

Mont hly (M) for the nunber of nonths which data nmanagenent work is
ongoi ng.

2 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.
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Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

EE R R R S I R R I R I R I I R S R R R O S R R I R I R R R R R R R

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

| SO 19110 (2016) GCeographic Information Methodol ogy
for Feature Catal ogui ng

| SO 19115-1 (2014) Ceographic Information -- Metadata
-- Part 1: Fundanental s

| SO 19115-2 (2019; AMD 1 2022) Ceographic Information
—Metadata —Part 2: Extensions for
Acqui sition and Processing

| SO 19119 (2016) GCeographic Information - Services

| SO TS 19139-1 (2019) Geographic Informati on —XM. Schema
| mpl enentation —Part 1: Encodi ng Rul es

U S. ARMY CORPS OF ENG NEERS ( USACE)
ERDC/ | TL TR-19-7 (2019) A/E/C CAD Standard - Release 6.1
U. S. DEPARTMENT OF DEFENSE ( DOD)

SDSFI E St andar ds Spatial Data Standards for Facilities,
I nfrastructure, and Environnent

1.3 DEFI NI TI ONS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: NOTE: Custonize the definitions for the

dat abase type, and file transfer products that are
actually required. Make sure to add any definitions
for other products or processes that are required.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

1.3.1 Dat a

R I kS S S I R S S I R R S S I I R S I
NOTE: Tailoring option for "SQL RDBMS EDB" is
present. The definition for a Relational Database

Management Systemwi ||l be renoved if the tailoring
option is renoved

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

A representation of facts, concepts or instructions in a structured,

sem -structured or unstructured format, suitable for processing and

i nterpretati on by humans or machi nes. Records generated by any activities
related to features of construction detailed in this Contract or by any
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i nstrunmentation or nonitoring equipment or processes in use on the
project. Includes raw data generated by automated coll ection systens,
recorded manual |y on paper or tablets, and data tables and databases and
their constituent records which can be used with custom or off-the-shelf
sof t war e.

. 3.2 Dat a C eani ng

The process of preparing data for analysis by correcting or qualifying
data that is incorrect, inconplete, irrelevant, duplicated, or inproperly
formatted.

.3.3 Dat a Managenent

The identification, definition, collection, organization, verification
correction, storage, protection, processing, communication, and transfer
of data in order to maintain project records in an organi zed, conplete,
and rapidly accessible archive for inmediate and future use.

. 3.4 Dat a Managenent System (DVB)

The hardware, software and network conponents, architecture, policies,
techni cal processes, and workflows that efficiently manage data and
infornmation for the duration of the contract-required activities.

.3.5 Data Val i dation/ Verification

The process of checking the accuracy and quality of source data before
using, inporting or otherw se processing data. The sane process as data
QA or @C. One formof data cleaning.

.3.6 Docurent ed Enterprise Dat abase (EDB)

A rel ational database hosted on a server that is utilized to contain,
organi ze, and relate large collections of data stored in individua

tabl es. Capable of handling a range of 100 or nore users at a tine, and
runni ng queries of multiple users sinultaneously. A database that is
"docunment ed" has detailed witten docunentati on of the schema, in which
all itenms from DEFI NI TIONS "Schema" are provided in table format, as well
as an acconpanying entity relationship di agram suppl emrented with

expl anatory text.

.3.7 Met adat a

A set of data that gives information about data. For geospatial data this
i ncludes information about the feature or dataset |ocation in space (i.e.
dat uns, projections, resolution, collection resolution and accuracy, and
ot her common requirenents), entered into the appropriate formin the AdS
software platform as well as infornation about the data attributes
(units, assunptions, sources, and other common information). File

net adata are stored in a text file with the sane nane as the target file.
Dat abase metadata are stored in table descriptions or in appropriately

| abel ed netadata fields.

.3.8 Rel ati onal Dat abase Managenent System ( RDBVS)
Rel ati onal Database Managenent System A type of database managenent

system (DBMS) that stores data in a row based table structure which
connects related data el enents. An RDBMS i ncludes functions that maintain
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1

1

the security, accuracy, integrity, and consistency of the data.

.3.9 Repor t

Any data or information in a format designed for human comuni cati on
where file format is not tabular but conprised of conceptual narrative,
formatted tables, or static visualizations, and the contained data is
either static or requires conversion to other file fornmats or nanual
cleaning or entry for aggregation, processing and anal ysis by nmachi nes.

.3.10 Schenma

Al so referred to as "database schema", it is the logical structure of the
of the database. Schenma consists of the foll owi ng database el enents:

(1) Table definitions and nanes;

(2) Field names;

(3) Field definitions;

(4) Field types (constraints), including precision and units for
nureric fields;

(5) Primary and Foreign Keys (to determne table relationships);
(6) Field default val ues;

(7) Domai ns;

(8) Calculated fields and the cal cul ati ons and equations to
produce val ues that popul ate them

(9) Sel ected database views required to produce val ues di spl ayed
in the web interface, used to derive reports, for ongoing CAD)A S
feature generation, or as requested by the COR

.3.11 Secure File Transfer Protocol (SFTP)

Also SSH File Transfer Protocol, a networked protocol to handle file
transfers between computers over the internet. It provides file transfer
access and managenent over a secure connection conmuni cating on server
data port 22. This should not be confused with sinilarly-naned "Sinple
File Transfer Protocol" which operates on server data port 115, and does
not nmeet the requirenents of an SFTP site for the purpose of this contract.

.3.12 Tabul ar Dat a

Any structured or sem -structured numerical or qualitative facts in a
character-limted field and record fornmat. Suitable for processing by
machi nes with mininal human interpretation, cleaning or processing, and in
afile format suitable for inporting into a database software program

wi t hout any structural changes to the file.

.3.13 Tag

A keyword or termapplied to a computer file that is stored in the file
netadata that can aid in searching for that file or docunment. Most
commonly used with files such as imagery to aid in conputer-based

sear chi ng.

4  ADM NI STRATI VE REQUI REMENTS

4.1 Dat a Managenent Pl anni ng Meeting

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This neeting was added as a forumfor getting
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the initial setup of the Contractor's data
management systemto neet the Covernment's
expectati ons and goals and give the Government
insight into the limting factors for turnover tines
and other requirenents. The neeting circunvents
using the submttal process to acconplish that. It
all ows the Government to have an i mredi ate feedback
about what kind of tinme requirenments for turnover
are realistic, and to set expectations, determ ne
wor kfl ows, di scuss schema changes to the database,
and build rapport. Adjust the length of this neeting
conmensurate with the conplexity and intensity of
data production of the project.

Covi d-19 has changed many el ements of how we do

busi ness. If both parties are confortable with

i n-person neetings based on current transm ssion and
new case trends, it is recommended to have the
neetings in person to help build rapport. If

i n-person neetings do not nake sense given infection
rates on site or in the area where personnel wll be
traveling from this requirement can be rel axed by
the government. If the project thinks it mght want

i n-person attendance, |eave the nore stringent
requirenent in the specification so that it can be
enforced as needed, however it can al ways be rel axed
| ater.

Tailoring option is available for "DATA
VI SUALI ZATI ON SPECI ALI ST" and "WEB-BASED G S
| NTERFACE"

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

Hold a col | aborative neeting with the [Contracting O ficer (COR]

[Adm nistrative Contracting Officer (ACO] within 15 days of the approval
of all applicable SD-01 submittals. This collaborative effort will consist
of a neeting over | ][4 full consecutive business] days, where primary
Contractor and data nanagenent Contractor (if subcontracted) each provide
i n-person attendance. The data nanager, data visualization specialist, and
dat a managenment QC rmust physically attend this nmeeting with [CORI[ACO in
order to facilitate the building of rapport and efficient comrunication
Addi tionally, personnel from each subcontractor having technical know edge
of data collection and processing for that subcontractor's features of
work nust also attend this nmeeting in person during designated days to be
decided in the agenda. The neeting nust not take place until subnittals
from paragraph SUBM TTALS - SD-01 are received and approved incl uding:

(1) 50 Percent Data Managenent Pl an

(2) Automated and Manual Data Coll ecti on Qutput Exanples
(3) Data Ceaning and Verification Plan

(4) QC Data Collection Plan

(5) Backups, Archiving And Di saster Recovery Pl an

(6) Data Transfer Workfl ow

(7) Data Managenent System Denpbilization Pl an

The goals of this nmeeting are:

a. To provide a venue for problemsolving on data requirenments and
wor kf | ows;
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b. Discuss and deci de on needed changes to the database scheng,;

c. To view, discuss and provide feedback on the web interface displays
and functionality as specified,

d. Discuss and provide feedback on the SFTP fil e organi zation structure;

e. Discuss and resolve any Government questions about Contractor
wor kfl ows as detailed in submittals;

f. Presentation and discussion of any Contractor-proposed changes to
nmet hods of execution;

g. Devel oprment of field data collection app formformats and associ at ed
products (if applicable);

h. Collaborate to support the Contractor in submittal of a 100 Percent
Dat a Managenent Pl an that neets the Governnent's expectations -
i ncl udi ng docunentation of all requested or agreed changes to
facilitate conpletion of the 100 Percent Data Management Pl an
subm ttal

i. To establish a working rapport between all data nanagenent personnel

j. To comunicate and clarify the specific goals and expectations of the
CGovernment with respect to any part of the data managenent system

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The foll owi ng paragraphs are needed on | arge
contracts with nultiple features of work where the
subcontractor for certain features will not be on
site at the tine of the initial data nanagenent
pl anni ng nmeeting. In these cases, the methods and
equi prent whi ch det erm ne dat abase schemm, report
formats, turnover tines, and others nmay not be known
until years after the NTP. It then becones necessary
to have a special planning neeting for each of these
features due to timng.

EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

1.4.2 Addi ti onal Pl anni ng Meeti ngs

An addi tional data nmanagenent planning neeting specifically for the

[ J[Cutoff WVall][Concrete Placenent][Excavation][Gouting] is required
no |later than 30 days prior to the start of work on that feature. For any
feature of work where the data-generating Contractor will not be on site,

and specific data-generating equiprment will not be detailed until the

start of that work which would affect the data managenent system hold a
speci fic data nanagenent planning nmeeting no |ater than 30 days prior to
the start of work on that feature. These del ayed coordi nati on neetings
must be of at |east | ][4 hours] duration (or as directed by COR) and
nmust not be conbi ned with other kickoff or coordination nmeetings. Al the
same personnel are required to be in attendance as the initial data
managenent pl anni ng neeti ng.

1.4.3 Coordi nati on and Techni cal Meeti ngs

The Contractor's Data Manager, or another enpl oyee that can act
conpetently on their behalf, nmust participate in recurring data nanagenent
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1.

techni cal neetings as needed, scheduled at [COR[ACO request. These
neetings will be critical prior to, and at the start of work for which

i ntensive or volum nous data collection will take place, but are not

i ntended to be ongoi ng weekly throughout the entire project. For bidding
pur poses assune nmonthly meetings for the duration of work. Conduct these
neetings in order to ensure the tinely and adequate coll ection,
formatting, quality, and flow of data fromsite to the EDB, SFTP site, and
web interface, and to troubl eshoot any recurring problens. These neetings
are also a venue for collaboration to solve technical problenms, nake data
management progress updates, give feedback, and make technical decisions
about dat a.

I nclude high | evel data nanagenent updates in the overall weekly
coordi nation neeting for the project.

5 SUBM TTALS

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The CGuide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
for Arny projects.

Tailoring options are avail able for "ADDI TI ONAL DATA
COLLECTI ON PLAN SUBM TTALS", "DATA VI SUALI ZATI ON
SPECI ALI ST", "WEB-BASED G S | NTERFACE", "DESKTOP G S
FI LES", "CAD 3D MODEL", "CAD QUALI FI CATI ONS AND
ROLES", and " OPENGROUND".

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 01 Preconstruction Submttals

50 Percent Data Managenent Plan; ¢, |

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

NOTE: The intent of a Data Managenent Plan is to
ensure that all data processes and policies are
fully docunmented, and that the Contractor fully
under st ands the expectations of the Governnent. The
50% Dat a Managenent Plan is the Contractor's first
attenpt to docunent their data nmanagement system
The finalization of the plan will be a collaborative
effort, with the Governnent and the Contractor

col l aborating on the final 100 Percent Data
Management Pl an, which will be submtted by the
Contractor after Governnent input during the data
managenent pl anni ng neeting. For sone data,
supplied to the Contractor by the Governnent, these
sections may need to be witten by the CGovernnent
and supplied to the Contractor.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Aut omat ed and Manual Data Col | ection Qutput Exanples; C[, [ 11

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: csv, ASCIl - which are common standard open
data formats - are readable by M5 Excel. O her
prograns than Excel can be used if the other program
is nearly universally available at the hone
district. This is for ease of data sharing as needed
anmong the construction and design teans. PDF
captures the static view of the data but prevents
data fromeasily being added to a database. It is
used primarily for data verification purposes, wth
a static viewthat is nore difficult to change for

t he purposes of QA QC. Excel readable files (or

dat abase tables) allow the data to be better
searched and anal yzed and nore easily ported into a
dat abase wi thout the need for re-typing data that
was al ready generated by a conputer.

EE R I R R S I R R I R I R I R S R R R O S I R R R R R S R R S R R R

Data Cl eaning and Verification Plan; ¢, |
QC Data Collection Plan; ¢, [__ 11

QC Daily Information Collection Plan; C[, |
Backups, Archiving And D saster Recovery Plan; ¢, [ 11

Data Transfer Workflow, C[, [ 11
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Dat a Managenent System Denobilization Plan; C[, |
100 Percent Data Managenent Plan; C[, |
Proposed Changes To The Enterprise Database Schemm; ([,
Wb Interface; G, [_ 1]

Qui ck Reference Guide; G, [ 1]

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: The follow ng preconstruction subnmittals are
ONLY to be included when the specification section
covering the work does not already require one. They
become especially inmportant to understand what data
will be collected in a perfornmance specification
where a nethodol ogy is not specified and so the
Governnent will not know the details of the data
collection until a proposed nethod is approved.
These pl ans are sanpl es based on conmon features of
wor k. Custonize the requirements, and add any

addi ti onal plans as needed.

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

Aut omat ed Grouting And Water Pressure Testing Data Collection Plan;

Cl, [ 1]
Renote Sensing Data Collection Plan;, ¢, [ 11

System Testing; C[, [
SD- 05 Design Data
GS Files; ¢, [____ 11

SD- 06 Test Reports

Phot ograph PDF'S; ¢, [ 1]
Di gital Photographs; ¢, [ 11
Dat abase Files; ¢, [ 11

Digital 3D CAD Model Files; C[, [
SD-07 Certificates

Data Manager; C[, [___ 1]

Data Visualization Specialist; C, [ 11

CAD Technician(s); (¢, [

CAD Supervisor; ¢, |
SD-10 Operation and Mai ntenance Data

Dat a Managenment Pl an Updates; C[, [ 11
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Data Transfer and QC Reports; C[, [
Ongoi ng Schema Updates; G, [ 11
Web Interface Updates; G, [ 11

SD-11 Cl oseout Submittals

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Documentation to record conpliance with
technical or administrative requirenents or to
establish an administrative mechani sm

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

Dat a Management System Denobilization Plan Updates; C[, |
Finalized Enterprise Database; C, [ 11
Fi nal i zed OpenGround C oud Borehol e Database; C, [ 11
Final File Indexes; ¢, [ 11
Dat a Management Manual ; G, [ 11
Final GS Files; ¢, [___ 11

1.6 PERSONNEL

1.6.1 Qualifications

EE R R R I R R R R I R S R R R R O S R R S I R R R R R S R R R R

NOTE: Extensive thought went into determning these
roles, their technical qualifications, and
responsibilities. The data manager is an essenti al
rol e. The nunmber of personnel needed to nanage the
proj ect data should be scal ed based on the breadth
of the contract. The full-tine Data Manager for the
Contractor is needed for nega projects with

dat a-i ntensi ve features of work that must neet
specific regulations for quality, or have a
significant |ife-safety conmponent. Snaller projects
may utilize a part time Contractor Data Manager with
schedul ed hours comrensurate with the data
production intensity of the work. The qualifications
have been changed from previ ous versions of this
specification to primarily include database skills.
The QC data managenent role outlined in the note
precedi ng section 1.6 under Section 01 45 00 is
intended to assist with interpretation of the

wor k- speci fic data as needed by the data manager to
make any necessary schenma changes needed to capture
it.

The data visualization specialist is an inportant
role for mega projects that will have a web

i nterface designed by the Contractor that includes
any business anal ytics functions in a dashboard
style display. The purpose of this role is to ensure
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that the necessary data to nonitor structural safety
and qual ity nanagenment (when required) is displayed
in the viewer in such a way that project and

engi neering staff can rapidly ascertain the "big
picture" of the data. If no visualization

web-vi ewer, or geospatial conponent will be
required, this role is unnecessary. If the project
will use only a GS web map it nay nake nore sense
to conbi ne the data managenment roles into one

posi tion.

If the data nmanager role is conbined with the Data
Vi sual i zation Specialist, it is very inportant to
ensure that the relevant qualifications and
responsibilities are captured in the Data Manager
requi renents below. Do this prior to renoving the
tailoring option DATA VI SUALI ZATI ON SPECI ALI ST
Tailoring options are avail able for "DATA

VI SUALI ZATI ON SPECI ALI ST", and " CAD QUALI FI CATI ONS
AND ROLES".

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

1.6.1.1 Dat a Manager

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

NOTE: Tailoring options are available for "SQ
RDBMS EDB" and "ACCESS ENTERPRI SE DATABASE".

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The data nanager nust have the follow ng verifiable credentials:

a.

Have a m ni mum of [ ]1[5] years of advanced experience occurring in
t he past [ ][ 8] years overseeing the inport, cleaning
verification, processing, storage, backup and scripted transfer of
construction data, simlar to the type that will be generated by work
in the contract.

Have a m ni mum of [ ][5] years' experience occurring in the past
[ ][5] years designing and editing [SQL][ M5 Access]| enterprise
dat abases utilizing an RDBVMS such as M5 SQL Server.

Have served as the data nanager on at |east two construction projects
of simlar conplexity, with simlar data production volune and data
managenent requirenents. Each project should be described in the
resume detailing the data managenent tasks perforned

Be approved by the [COR][ACO before any data is transferred into the
EDB.

Submit the resune for approval within 15 cal endar days after notice to
proceed.

1.6.1.2 Data Vi sualization Speciali st

The Data Visualization Specialist is responsible for the design
depl oynment, and nmi ntenance of the spatial (G S) and dynam c data web
interface, and nust have the follow ng verifiable credentials:

a.

Have a minimumof [ ]1[3] years of experience in use of
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[ J[ESRI ArcAS Pro and Arc@ S Online];

b. A current working know edge of cartographi c design and geoprocessing
nmet hods to produce the required visualizations in planinetric, profile
and 3D vi ews;

c. Have a mninumof | ]1[3] years of experience utilizing data
vi sual i zati on software such as Power BlI, Q ik, PowerPivot, Tableau
Pyt hon/ R data visualization/data science |libraries, or equivalent web
tools that will be used by the Contractor to neet the specification
requirenents.

d. Have perforned simlar work for one other construction project of
simlar size and conplexity to this contract, and containing simlar
[geotechnical, civil and structural] engineering work.

Submit the resune for approval within 30 cal endar days after the notice to
proceed. Provide in the resune sanples of the individual's work, including
maps, Vi sual analytics and other graphics that denonstrate the

i ndi vidual 's anal ytical and problemsolving skills, and nmaxi m zation of
the tools to nmeaningfully visualize technical datasets.

.6.1.3 CAD Super vi sor

Al'l CAD work nust be conpleted under the supervision of a CAD supervisor
with at |east 10 years of CAD experience, [ 1[5] years of which is in
[ ][ Aut oDesk Aut oCAD|[Bentley M croStation][Open Roads Designer S$4],
and who has produced as-built drawi ngs for a Contract of sinilar scale and
conpl exity.

Submit resunme for approval within 30 days of the notice to proceed

i ncludi ng rel evant education and experience, and details of previous work
on the qualifying Contract as-builts. Al CAD personnel must be approved
by the [CORI[ACO prior to perform ng work as part of this contract.

.6.1.4 CAD Techni ci an(s)

The CAD technician(s) are responsible for the conpletion of all required
prefinal and final as-built drawi ngs and all digital 3D CAD nodel files in
accordance with the requirenments specified in Section 01 78 00 CLOSEQUT
SUBM TTALS.

Al'l CAD Technici ans enpl oyed on the project nust have at |east | 11 3]
years of experience utilizing [ ] [ Aut oDesk Aut oCAD] [ Bent | ey

M croStation] [ Open Roads Designer SS4]. In addition, at |east one CAD
techni ci an nust have at |east [ 1[3] years of experience utilizing

[ ] [Autodesk Revit and Inventor]. Submit resume for approval within

30 days of the notice to proceed including relevant educati on and
experience, and details of previous work on the qualifying Contract
as-builts. Al CAD personnel nust be approved by the [CORI[ACQ prior to
perform ng work as part of this contract.

.6.2 Rol es and Responsibilities

.6.2.1 Dat a Manager

The Data Manager is responsible for:

a. Popul ation, maintenance, quality control, and oversight of the
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0.

Contractor's Data Managenment System and conponents;

Coordi nation with data collection professionals fromthe primary
Contractor and sub-contractors, QC personnel, and other parties
perform ng work on and offsite as necessary to obtain data;

Aut omat ed and manual input of data into the enterprise database (EDB)

Ensuring all data generated physically or digitally during
construction is captured, converted, cleaned, validated, QC checked,
and organi zed in the appropriate tabular and non-tabular formats as
described in this specification

Coordi nation with all other data nanagenent personnel to ensure data
flows efficiently fromsite to database to visualizations or other end
use;

Scripting of autogenerated reports required in this specification

Aut omat ed and manual transfer of database .csv and backup files,
non-tabul ar files, raw data, and all other docunents to the SFTP site
within the specified turnover tinefranes;

Devel op and oversee the processes for QC review of data entered into
the EDB as required by this specification;

Devel op and oversee the processes for backups of data as required by
this specification;

Participate in all data-related technical neetings and report and
speak on technical data matters when requests are made by the
Gover nment .

Aut hor and conpil e the data managenent plans and ot her data-rel ated
submttals.

Provi de usernane and password access to platforns required by this
specification including the web interface and SFTP site, and any web
applications utilized;

Wrk with the Data Management QC to devel op and incorporate the

wor kfl ows for integrating QC data into the data managenment system (via
digital collection nmethods and automated transfer processes as
appl i cabl e);

Design forns for QA digital data collection and processes to
facilitate direct input of data by the Governnent to the web interface/
dat abase (as applicable).

Al'l other data managenent tasks not specifically assigned.

If the Data Manager does not know how to execute any part of the technical
processes needed to acconplish any work specified, provide themwth the
appropriate training. Provide training within 30 days of the data
managenent ki ckoff neeting.

.6.2.2 Data Vi sualization Speciali st

The Data Visualization Specialist is responsible for
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. 6.

2.

Devel opnent, depl oynent, mai ntenance and updates of the web-based G S
and dynami c data display interfaces. Including all specified

vi sual i zati ons and graphical representations of data to conmunicate
proj ect progress, construction quality, and as applicable danmlife
saf ety nonitoring;

Coordi nation with the Governnent's data nmanager to design and edit
dat a di splays for maxi mum conprehensi on by Governnent personnel

Devel opnent and mai nt enance of the desktop ArcA S Pro projects and
source files (.aprx, .gdb, feature classes, rasters, and other A S
products);

Assisting the Contractor's Data Manager in authoring and compiling the
Dat a Managenment Plan for all visualization duties, G S netadata and
ot her docunentati on;

Working with the Contractor's data nmanager to provide scripted and
digital updates to the visualizations whenever possible. Uilizing
spatial data collected fromthe field that is outside of the database;

3 CAD Super vi sor

The CAD supervisor is responsible for:

a.

b

.7

Quality Control of the CAD Technici an worKk.

Ensuring proper use of advanced CAD tools and functions including the
use of the | ][ eTransm t] [ Packager] tool and the proper export and
transmttal of digital nodel files so that the full functionality of

| ayers, data files, annotation, and other functions, are retained upon
transmttal

Ensuring the correct use of A/E/C CAD standard [ 1[R6.1],
contained in reference ERDC/ I TL TR-19-7, in the creation of the
di gital CAD nobdel and as-built draw ngs.

Ensuring the features in the 3D digital CAD nbdel are geospatially
referenced to the project survey control and incorporated using the
correct horizontal and vertical datuns.

Ensuring the inclusion of all required drawing el ements and formatting
as specified in Section 01 78 00 CLOSEQUT SUBM TTALS, and ot her
feature of work sections of the contract.

Acting as a point of contact (POC) for any needed corrections or
changes to either the prelimnary as-built subnissions or the 3D CAD
nodel , or directly assigning a POC to interface with the Governnent as
needed to address corrections and changes.

EXI STI NG DATA

The Governnent will provide existing data for use by the Government in the
dat a management systemincluding but not Iimted to | ][ boring | ogs,
CAD drawi ngs, and G S feature classes and rasters]. The Governnent will
provide all files via the SFTP site once it has been established.
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1

8 DATA REQUI REMENTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This section is conprised of industry and
Government standard practices that will remain
nostly the sane fromproject to project regardl ess
of the type, size and scope. Only slight

custom zation is intended.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

8.1 Data Integrity

Maintain integrity of data such that records are accurate and internally
consistent, that all data and records reflect the quality of the data
gathered on the site, and that all data is preserved and archived for
future use.

.8.2 Data Omnership

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

NOTE: As stated in the initial note for this

section, the entire contract is subject to Federa

Acqui sition Regul ation (FAR) C ause 52.227-14 and

Def ense Federal Acquisition Regulation (DFAR)

227-71. They are not referenced in the technica

specification sections, however this |anguage IS

i ncluded in the non-technical part of the contract.

For conpl ete | anguage of these clauses visit:

https://ww. acq. osd. m | / dpap/ dar s/ df ar s/ pdf/ current/ 20220101/ 227 71. pdf

https://ww. ecfr.gov/current/title-48/chapter-1/subchapter-H part-52

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Al data generated on-site by | ]J[instrunentation, nonitoring,

anchor age, excavation, construction equi pnent, sanpling, concrete and soi
testing, grouting, blasting, surveying, concrete production, conveyance
and pl acenent, tunneling, mapping, cutoff wall construction, equiprent
calibration, maintenance], and all other data associated with the work
performed is the property of the Governnent. All calculations and
formul ae and any constants or variables used to produce data, reports, or
anal ytical products are the property of the Government and nust be

i ncluded in any required database fields, and turned over in an editable
or otherw se specified format upon request.

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

NOTE: It is very comon for Contractors to claim

that data is proprietary. The follow ng paragraph
specifically sets up the | egal expectation that no
data may be withhel d without exception - consistent
with the FAR and DFAR cl auses regardi ng data.

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

For any data to be excluded fromthe system submit a witten request for
a Government determ nation of whether data can be classified as
proprietary, along with a detailed justification. No data source is
exenpt fromthese data requirenents unless a specific exenption is
requested of and granted in witing by the [CORI[ACQ . Under no
circunmstances will "proprietary data" inpede the Government's ability to
nmoni tor construction, perform anal yses, or evaluate the effectiveness of
construction.
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1.8.2.1 Custom Al gorithns
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NOTE: The bel ow paragraph is meant to establish the
ownershi p of the data, not the "means and net hods"
of custom software designed by or for the Contractor
where ownership of the software remains with the
Contractor. However, there is a need for the
Covernment in many cases to review the process and
algorithms of this software to ensure it is
provi di ng accurate data.

For exanple, where a Contractor has set up a custom
excel spreadsheet using fornulas and/or Visual Basic
for Applications code to calculate the
cross-sectional area and 3D |l ocation of a barrier
wal | el enent during a barrier wall construction

proj ect and the Governnent did not specify software
devel opnent on the part of the Contractor. 1In this
case the Excel spreadsheet and Visual Basic for
Appl i cations code belong the Contractor, but the
algorithmin the code and the results of that code
need to be verified by the Governnent to ensure that
the code is accurately processing the data and
providing the correct output. For this exanple, the
cross-sectional area and its location in 3D space
will be directly relevant to showing that the
barrier wall was placed per the contract

requi renents.

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

I f software devel oped by or for the Contractor will be used for processing
of data provided to the Governnent, detail to the CGovernnent the

al gorithms and procedures used to process the data. The Contractor

mai ntai ns ownership of its conmputer code, unless otherw se specified, but
nust all ow the Governnent access to the algorithnms (with all

val ues/ vari abl es defined) and procedures to verify how the data is
processed so that the quality of the final data can be assessed.

1.8.3 Di scl osure of Data or Advertisenent of Project

Do not disclose any project data to third parties, and do not publish any
data without prior witten approval of the [CORI[ACO. Request and
receive permssion in witing prior to publishing or presenting any data
fromthe project to any third parties not associated with this contract,
this includes data with project references renoved. |If the data
managenent systemis the subject of any Contractor-produced papers, proper
design credit nust be explicitly attributed to the Governnent's data
managenent designers, as well as appropriate Contractor/subcontractor

per sonnel

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: If there are Governnmental or other
third-party owners/stakehol ders of the project, nake
sure to provide pernmission to release the data to

themin this section.
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1

1

8.4 Backups, Archiving and Di saster Recovery

Avoi d data | oss by backup and archival of all digital and paper data
records fromthe time of data generation until final data turnover. This
i ncl udes having specific policies, workflows, and infrastructure in place
to archive and have redundant backups on servers in either a comercia
cloud conputing platformor nultiple |locations according to industry
standard practice. Address backups, archiving and di saster recovery plans
in the appropriate submittal, as specified in paragraph SUBM TTALS, SD-01
Preconstruction Submttals.

If a data |l oss occurs, the Contractor is responsible for regeneration of
the data. Any data which are re-generated froma non-primary source mnust
be clearly noted in the record as shown in the EDB. Backup data within 24
hours of generation. Should a data |oss occur, even if is within this
24-hour wi ndow, the Contractor is responsible for all steps necessary to
recover fromthis data loss and will receive no additional paynent for
these data recovery efforts. Notify the [CORJ[ACO of any data loss in
witing within 12-hours of discovery that it has occurred.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This section is needed to establish the
expectati on of industry-standard data backup

routi nes on projects and assi gn ownership of al

data loss risk to the Contractor. 24 hours is

i ndustry standard for backup tines and shoul d not be

i ncr eased.
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8.5 Contractor Quality Control of Technical Data |ncluding Metadata

Verify and performcl eaning (see definitions provided in paragraph
DEFI NI TIONS) of all tabular data entered into the databases including at a
nm ni mum

(1) Verification of conpleteness of records such that all records
are conpleted with all data within required turnover tines;

(2) Correction of entry errors;

(3) Verification of source field data,;

(4) Data review for verification of entry correctness;

(5) Consistency and accuracy of nami ng convention

(6) Consistency and accuracy of field fornats;

(7) Standardi zed character entry of fields and records, for
exanpl e consi stent use of spelling, capitalization, spaces and
speci al characters (where all owed);

(8) Entry of required QC or correction netadata associated with
the records (per paragraph RECORD TRACKI NG REQUI REMENTS)

Conduct this process in accordance with all procedures and policies
outlined in the submitted and approved "Data C eaning and Verification
Pl an" in paragraph SUBM TTALS, SD-01 Preconstruction Submittals. See
par agr aph DATA TURNOVER TI MEFRAMES for turnover time requirenents.

1.8.6 Raw Dat a Requirenents

1.8.6.1 Digital Raw Data

Submit raw digital data files for any data gathering systemused on the
project in accordance with the foll ow ng:
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NOTE: The types of data that will be expected by

t he design team should be listed above. The list in
the example is not all-inclusive for every type of
proj ect.

In reference to nunber 2) - csv, ASCII, which are
conmon standard open data formats, are readable by
M5 M crosoft Excel. Oher programs can be used if
it is nearly universally available at the hone
district. This is for ease of data sharing as
needed anong the construction and design teans.

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

a.

Provide these files in a format readable by the current version (at
the tine of the contract) of Mcrosoft Excel, such as a tab-delinmted
ASCI| file, a CSV file, or other format readable by M5 Excel

To the extent possible, use data gathering systens that will generate
"non-proprietary" or industry standard format data files readable in
ASCI 1, CSV or with Mcrosoft Excel. Any necessary export or
conversion, or software required to perform conversions, will be
conpleted at the Contractor's expense.

Label all data columms so that it is apparent what data they contain
and provide netadata to [COR][ACQ including units, any fornul ae used
to calculate the data, and any criteria used to generate the data.
Detail netadata for these files in the Data Managenent Plan or in
addenda to that plan as appropriate.

Where these files as generated are not directly readable by M crosoft
Excel, submit raw data to the [CORI[ACO in their raw format and in a
second file created in Mcrosoft Excel with colum headi ngs that

i ncl ude units.
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NOTE: 1-4 are inportant to specify so that raw data
can be accessed in the case where any disall owed
changes such as averagi ng or fabrication of data may
be occurring in the database.
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Detect and correct any inconsistencies, mstakes, mssing records or
fields, or other anomalies in the data that may be generated through
use of automated data collection systems - including but not limted
to the automated grout nonitoring and data collection system and the
i nstrunmentation data collections system Provide a witten

expl anation of the nature and cause of any anonalies, and any
corrected records within 48 hours of the resolution of the anomaly.
Par agr aph RECORD TRACKI NG REQUI REMENTS, Itenms 7-9 apply to corrections
made as required in this section

Al data colums nust be |labeled so that it is apparent what data they
contain, and netadata provided to [COR][ACO including units, any
formul ae used to calculate the data, and any criteria used to generate
the data. Metadata for these files nmust be detailed in the Data
Management Pl an or in addenda to that plan as appropriate. For all
files with the sane structure, nmetadata nay be provided for the set of
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data docunents and is not required for every single file. Data
included in the EDB data tables fromthese raw data sources may be
upl oaded fromthe data source to mnimze any duplicate data entry of
tracki ng dat a.

1.8.6.2 Anal og Raw Dat a

1

Submit clear, conplete, readable, center-justified digital scans or
phot ographs of all analog raw data collected for the project in accordance
with the follow ng requirenents:

a.

8.

7

Al'l anal og reports of raw data nmust be scanned and transferred to the
CGovernnment via the Secure File Transfer Protocol (SFTP) site within 24
hours of generation in the field.

Any data collected via manual methods nmust be entered into the

dat abase by the Contractor within 48 hours of field generation

Anal og data entered in the database must include a field in the
appropriate table of the database with a hyperlink to the scan of the
analog file for URL referencing. Ensure coordinate X, Y, and Z of
features are included for any data coll ected by anal og met hods and
entered into the database table for the associated record.

Handwiting and scan quality must be clear and | egible, and contain
any related informati on needed to place the data in context, to which
the raw data pertains.

Scanned digital files nust be named according to the approved nam ng
convention, and stored in the appropriate |location of the SFTP
according to the file structure organi zation provided in the
attachnents.

Adj ust data collection forns utilized at any tine at [ COR][ ACO
request.

Dat a Tur nover Ti nefranes
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NOTE: Tailoring options are available for "DYNAM C
DATA | NTERFACE" and "DESKTOP G S FI LES'

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide all data from any automated data gathering system or nanual
collection systemwhich is not otherw se described specifically in the
feature of work sections, or this section, according to the foll ow ng
requirenents:

Dat a For nat Tur nover Ti e Turnover Location |[Section
Raw Data Files 24 hours SFTP a
Converted Raw Data Files 24 hours SFTP b
Reports 24 hours SFTP c
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Dat a For mat Turnover Tine Turnover Location Section
Generated Data as required by data 24 hours EDB/ Dynami ¢ Data c
dictionary Interface
Appended QC Data 48 hours EDB/ Dynami ¢ Data d
Interface
QC Data col | ected synchronously to 24 hours EDB/ Dynami ¢ Data d
wor k Interface
[I nstrunentati on Readings - 10 m ns Field e
Aut omat ed] Interface/ Dynam c
Data I nterface
[Instrunentation Readings - Mnual ] 1 hour - or as |USGS/ M DAS e
directed by dat abase as
[ COR] [ ACO directed by
[ CORI [ ACO / Dynani ¢
Data I nterface
[ Cof f erdam Pi ezonmet er Readi ngs] collect hourly |EDB f
24 hours
[ Sei smogr aph] 10 m ns Seismic Wbsite f
[ Concrete Thernal ] 10 mns Concrete Thernal f
Data Website
QC Verification of Data 72 hours EDB g
Met adat a 72 hours EDB g
[@S Project Package (.aprx)] 24 hours when SFTP h
updat ed
[ ESRI Geodat abase (.gdb)] 24 hours when SFTP h
updat ed
Enterpri se Dat abase Tables (.csv) [ 1[24 SFTP
hour s]
Enterpri se Database backup files [ J[Qarterl|SFTP

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

listed in the table above and
bel ow have been reviewed for feasibility by

NOTE: Al
t he text

time frames

i ndustry practitioners and are consi dered

appropriate. For

concern for

smal |
life safety or
construction conponents, it

risk,

proj ects without significant

ti me-sensitive

may be appropriate to

use longer tinme wi ndows based on the anount of

project staff,
Gover nmrent

Custom ze the elenents in accordance with the scope

aut onat i on,

and how often the
needs to review the data bei ng generat ed.
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1.

of this specification. For exanple if no S files
are required, delete the associated text.
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a.

8.

8

Submt all raw data within 24 hours of data collection to the
[CORI[ACO via the SFTP site.

If conversion of this raw data is necessary in order for it to be
readabl e by M crosoft Excel, submit this converted raw data file
within 24 hours of data collection.

Transfer all non-tabular files (as defined in Part One, DEFIN TI ONS
"REPORT") to the SFTP site within 24 hours of subnittal to RMS unl ess
ot herwi se stated el sewhere in the Contract.

I mport data records into the Enterprise Database (EDB) within 24 hours
of generati on.

Enter or append, as applicable, QC data collected after the initial
generation of data for a given feature of work to the appropriate
records in the EDB within 48 hours of the QC data collection, except
where specifically stated otherwise. Enter QC data for features of
wor k being collected synchronously to the work within 24 hours of
generati on.

Provi de near real tine access to continuously-recorded autonated

data. Miintain accessibility to [COR[ACO using hyperlinks in the
secure web interface as described in Part 2 PRODUCTS or other sections
of this contract. Mke any manually collected data that is part of
this systemavailable in the reporting systemno |later than 24 hours
after it has been gathered. Enter all required data into the SQ. EDB
within 24 hours if applicable.

C verify the data and provide data verification netadata within the
appropriate table of the EDB, with appropriate relationships in the
dat abase created within 72 hours of initial data appearing in the
EDB. For detailed QC requirements see PART 1, "Contractor Quality
Control of Data".

8) Provide the nost recent version of the ArcA@S Pro .aprx, .gdb and
raster datasets within 24 hours of an update (or nightly when updates
are occurring daily), to the SFTP site. See PART 3, DESKTOP A S FILES
for details.

Make data available in the dynanmc data interface within 10 m nutes
for continuously recorded automated data (e.g., all autonated
instrumentation). Make any manually collected data that is part of
this system (e.g., instrunmentation data) available in the reporting
systemno later than 1 hour after it has been entered into the EDB per
the tinefranes above, unless internet connectivity at the site causes
the inability of rapid transm ssion fromthe collection device. In
this case update the data within 8 hours or as directed by the

[CORI[ACT .

Record Tracki ng Requirenents
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NOTE: The follow ng record tracking practices are
i ndustry standard. The intent is to be able to
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understand the provenance and quality of data. They
track when and how records were created, entered,

and al tered.
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Each record entered into the Enterprise Database (EDB) nust docunent the
following if not already specifically defined in the database schena, or
al l owed by the Governnent to be non-applicable in the Data Managenent Pl an

a. Source of the record (e.g. laboratory information, sanple ID
i nstrument nane, name and affiliation of observer/tester/data
gat herer);

b. Organization generating the data (e.g. [CORI[ACQ, Contractor
Contractor Laboratory);

c. Date and Tine where data was created (e.g. when sanple was taken,
start and stop tine of drilling or grouting, when observation was
nmade) ;

d. Nanme of the data collector (when manually collected);
e. Date and Tine data was entered into the system
f. Nane of the individual entering the data.

VWere a conplete record was nodi fied after subm ssion, docunent the
fol | owi ng:

g. Date/time any data in the systemwas nodifi ed;
h. Nanme of personnel who nade the edit;

i. Reasons for the edit (e.g. where | aboratory testing data is appended
to a sanmple record, correction was requested by the CGovernnent,
correction for entry error of analog data, or other edits).

1.8.9 Nam ng Conventions

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Nami ng conventions are inportant for severa
reasons.

For certain prograns such as M5 SQL, Oracle PL/SQL
or ArcA S there are characters that should never be
used in certain places because they interfere with
the internal progranm ng and cause features not to
work. Assuring conpatibility with the prograns is
very inportant to avoiding future |abor to elimnate
t hese errors.

Al files nmust be named according to the same
convention in order to automate the use, novement or
qguerying of files.

Manual |y searching through hundreds or thousands of
raw data records is nuch easier if the nam ng
convention is meaningful. |[|f the agency has already
established a file nam ng convention that neets
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these criteria, utilize that one.

For phot ographs, contractors often have decent

nam ng conventions, and renam ng files according to

a Government requirenent is a large cost-driver. To
avoid these costs, allow the Contractor to propose a
convention instead of inposing one.

The followi ng standards help to ensure all the above
are covered.

Tailoring option in the following entries is
avail abl e for "DESKTOP G S FI LES"

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

1.8.9.1 Fi el ds of Database, ArcE@ S Feature Cl asses, or Tabl es

Nam ng conventions for all elements nust be devel oped according to the
followi ng requirenents. Were a precedent exists in the project design or
other parts of this contract, use the established precedent, however,
change nanes prior to use in G S/ database to be consistent with the
fol | owi ng:

a. No spaces. |If a space is needed an underscore nust be used;

b. 256-character limt;

c. No special characters;

d. No characters that are considered reserved in Arc@S or M5 SQL

e. Do not start a name with an underscore or a nunber;

f. Each record nmust be named utilizing the sane format and character
l ength. For record names containing a nuneric ID that could utilize a
di f ferent nunmber of characters between records, zeroes nust be
utilized as placeholders at the start of the ID nunber to ensure
consi stent character |lengths for scripted searches;

g. Employ a standardi zed schene for names that include el enent-specific
information as required in the Contract section where required and
el i mi nat es random al phanuneric characters that do not relate to the
el enent .

.8.9.2 Fol der and Fil e Nanes

Al files and report (non-tabular) and raw data files |oaded to the SFTP

site nmust be consistently named according to the follow ng conventions

(except photographs). Work with the Governnent to resolve any nham ng

convention issues in the initial data nanagenent kickoff neeting, however

the [CORI[ACO mmy direct a change to the nam ng convention of any files
at any tine throughout the duration of the Contract if the convention is
not conducive to automation.

a. No spaces. |If a space is needed an underscore nust be used;

b. 256-character limt;

c. No special characters;
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d. No characters that are considered reserved in Arc@S, or combn
dat abase prograns such as M5 SQ., Oracle PL/SQ., Postgres, MySQ or
other full scal e RDBMS s;

e. Do not start a name with an underscore or a nunber;

f. Each group of file types nust be naned utilizing the sane fornmat and
character length (where possible).

Propose in the Data Managenent Plan a file nomenclature for each file
classification that should include the project/Contract code, work
feature, applicable unit ID, and date data was generated (or began being
generated if it spans across multiple dates). See the follow ng exanpl es:

Feature of Work Unit ID Dat e Sanmpl e File Nane

File Type

Concrete Batch Ticket |Mnolith R12 06/ 02/ 21 |BatchTickets_R12-2 20210622
Lift 2

Gouting CSV - raw Hol e R1440P 08/ 20/ 21 |R1440P_15-25 20210802

data file Stage 15-25

Drilling Log PDF Hol e R32 07/ 26/ 21 |BoringlLog_R32_20220731

Load Cell Load cell 15 09/05/21 |LoadCelllnstall _15 20210905

Instal lation Log

1.8.9.3 Site Feature ID s

Propose a consistent nam ng convention for all features and tests on site
in the Data Managenent Plan and utilize it unless otherw se specified in
other locations of the plans and specifications. For features or tests
that have failed or been abandoned where another feature or test for the
same purpose is conducted, utilize the original ID for that feature or
test, but designate a letter R (for "retest" or "redrill") or other letter
convention as appropriate to the test.

For all nam ng conventions, docunent the convention and define all nunbers
and letters utilized for each in the associated work plan submittal and

t he Data Management Plan. Provide a table in the EDB which defines the
nam ng conventi on conponents.

Feature Speci fication Sanpl e Name
Grout Hole station 1(plus Yes, neets spec 0100UXP

sign) 00, Upstream Prinary

hol e

Grout Hole station 1(plus No, does not neet spec _P100USej | zhf 056
sign) 00, Upstream Prinary

hol e

1.8.9.4 Phot ogr aph Nani ng Conventi on

Propose a nam ng convention for raw digital photograph files in the 50
Percent Data Managenent Pl an which provides neani ngful information about
t he subject of the photo. Utilize the approved convention for al
phot ogr aphs.
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1.8.10 Spatial Data Projections
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NOTE: Wthin the US, CAD and surveys will be done
nost commonly in State Plane. Using the sane
projection in GS as well as in CADwill prevent
confusion and errors. Alternative projections can
be used (i.e., UTM, however, all netadata required
to accurately reproduce data in 3D space nust be
provi ded, and for sone systens this nmay require
epoch as well as horizontal and vertical datuns.

Al data provided to the Governnent should be on one
consi stent spatial system rather than nixing and
mat chi ng spatial systems which can lead to
significant errors.

Tailoring is available for "DESKTOP G S FI LES"

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

Al spatial data nust be projected in nodeling products using |
coordi nates. The Horizontal Datum nust be [ 1, 1 ], U S Survey
Feet. The Vertical Datumis | ], US. Survey Feet. Cearly describe
proj ections and datuns of data collection and display in the Data
Managenent Plan and in all associated netadata forns and tabl es.

1.8.11 Ceospatial Metadata

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: This section should be included if geospatia
data will be generated as a part of the contract.
Ceospatial data generation may al so be required by
ot her feature of work sections such as Surface

Bl asting or Instrunentation. The purpose of this
section is to define how we want the contractor to
apply the 1SO and SDSFI E- M st andar ds i ncl udi ng basic
general requirenents and engi neering-specific
requirenents as |listed. The SDSFI E- M st andard
defines the feature-level netadata that is
accessible to the user in ArcCatalog. This section
defines the feature netadata that will be included
in a netadata table of the database al so.

R R I R I R I R R I R I R R I R R R I R R I R R R R I R I R O O

For all geospatial netadata, utilize the SO TS 19139-1 standard tenpl ate
XML for creation of fields in the G S dataset |evel netadata. Follow the
SDSFI E- M SDSFI E St andards, SO 19115-1, and |1SO 19115-2 for the conpletion
of the 1SO netadata form The following list should also be included in
the infornation conpleted in the 1SO netadata form as applicable.

Uilize the follow ng additional standards where applicable |1SO 19110,

I SO 19119, and ISO TS 19139-1

Include all netadata as records in a netadata table of the EDB
1.8.11.1 Vect or Dat asets
a. Date dataset was created;

b. Equi prent used to collect the data;
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Agency, personnel, and contact information for original dataset;

Nane, description, and |ocation of survey control the original dataset
is referenced to;

Is the geonetry and |l ocation as designed or as built;

If the data was derived, converted, or inported from another dataset,
the source dataset file nanme, format, date, datum projection
resol uti on, and description (as applicable);

Narrative information about the data and what it depicts (from
"Summary/ Descri ption");

For layer files where the synbology is interpretive of engineering
data (for exanple grout stage perneability, grout stage vol unes,
barrier wall element overlap/thickness) - describe in the notes
section of the application any description needed to understand the
synbol ogy and binning applied. If synbology is calcul ated based on a
field value, describe the field values and how they are derived in the
field-1evel netadata;

If it is a derivative product nmade by geoprocessing from ot her

dat asets - docunent the datasets used to produce it including file
nane, format, date, and a description of the datasets. |nclude any

i nfornmati on about interpolation nethods, geoprocessing tools, and

rel evant variables (and their definitions) or settings used to create
it.

.11.2 Rast er Dat asets
Dat e data was col | ect ed;

Dat aset resolution (raster): (1) Equi pnent resolution, (2) Accuracy
of equi prent resolution, (3) Dataset resolution

Equi prent used to col |l ect the data,;
Corrections or processing steps applied to the raster

If the data was derived, converted, or inported from another dataset,
the source dataset file nane, format, date, datum projection
resol ution, and description (as applicable);

Narrative information about the data and what it depicts (from
"Summary/ Descri ption");

For layer files where the synbology is interpretive (for exanple
subsi dence data fromInSAR) - describe in the notes section of the
application any description needed to understand the synbol ogy and

bi nning applied. If synbology is calculated based on a field val ue,
describe the field values and how they are derived in the field-Ievel
net adat a;

If it is a derivative product nade by geoprocessing from ot her

dat asets - docunent the datasets used to produce it including file
nane, format, date, and a description of the datasets. |Include any

i nformati on about interpolation methods, geoprocessing tools, and

rel evant variables (and their definitions) or settings used to create
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1.8.12 Phot ogr aphs

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The intent of this section is to ensure that
all progress and other photos provided to the
CGovernnment are transnitted in high resolution, and
that they are able to be indexed and queried by
their subject matter. Having several thousand
photos with no data on where photos were taken,

wi t hout dates and other critical data makes the
phot ographs much | ess useful.

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

Submit Digital Photographs taken at the project site as specified

t hr oughout the contract, including progress photos required in Section

[ ], with a minimumof 181.11 pixels per crm 300 pixels per in

resolution for all photo files. Provide photos in a | ossless conpression

file format that does not |ose any pixels in the conpression process (e.g. .TIFF, .PNC
and .G F). Ensure no loss of original resolution fromthe raw photo if

converted to a lossless format. Create digital imges and netadata that

nmeet or exceed the specifications of the Exchangeabl e I mage Fil e Format

(EXIF) version [ 1[2.3] or higher

The enterprise database nust contain a popul ated table which identifies
all images taken at the project, and includes fields for the |isted
captioning itens, and fields for the basic netadata encoded in each
digital imge including resolution, latitude, longitude. Include a field

for hyperlinking to the digital inmages.

1.8.13 SDSFI E

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Delete this section if SDSFI E schema does not
exi st for the dataset being collected. Determnining
a standard SDSFI E schena for construction data is
not reconmended due to the highly custom zed nature
of the work. The SDSFIE requirenment applies to al
DoD projects, however each branch has their own
version. Information is available at SDSFI E. org.

Tailoring is available for "SDSFIE"

R R R R I R I R R I R R R I R R R R I R R I R R R R I R R I R O O

Wrk with the Governnment's Data Manager to ensure all applicable spatia
data and spatial netadata are SDSFIE conmpliant. This is not required for
datasets where there is no established SDSFl E standard.

1.8.14 Net wor k | nfrastructure

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: This may be covered in other areas of the
contract. The purpose of this section is to ensure
that if the contractor is maintaining the web
interface fromthe site renptely that they have the
requi red connectivity to push updates to the web
interface and ot her conponents. Sonme renote sites
also rely on the contractor to provide internet
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infrastructure for the governnment. This should be
custonmi zed based on the project.

Tailoring is available for "NETWORK | NFRASTRUCTURE"

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

Provi de the Governnent with, and utilize network infrastructure that can
achi eve speeds of at least [ 1[250] Kbps or the nmaxi mum conmercially
available in the area if | ][ 250] Kbps cannot be achi eved.

1.8.15 COR Access to Data

Provi de any data or assistance in accessing the data, as specified in PART
2, SFTP SITE, and at any tine as requested by the [CORI[ACQ . Provide
current database table [ ][-csv, backup] files or any other

data/report files upon request.

Provi de usernane and password access to any interfaces required by this
Contract to any nenber of the Governnent or applicable third party at
[CORI[ACO request. Provide access within 48 hours of the request.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: |If any conmponents referenced in this section
are not required in the contract, renove the

associ ated | anguage (i.e. "SFTP", "interface",

"dat abase").

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

1.8.16 Conflicts of Data Requirenents

In the case of a conflict between any data requirenents in the Contract,
the data requirenent nmust be whichever is nore detailed, rigorous,
specific, precise, and conplete as determ ned by the [COR[ ACT .

1.8.17 Data Collection Prior to Full Approval of the Data Managenent
Syst em Conponent s

If the Contractor is able to nobilize for the start of work prior to al
conponents of the data managenent system being fully approved, collect al
data and input/convert as necessary to integrate it into the fina

dat abase, SFTP site, and web interface.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: The process for approving the data nmanagenent
systemas laid out in this specification is conplex
and | engthy on large-scale projects. It is intended
to preneditate and work out all potential issues at
the start of construction when it is easy to fix
themrather than wait until they occur. However,
the cost associated with this strategy is extended
time prior to systemapproval. This |anguage is

i ntended to make sure the contractor is aware that
they need to apply the sanme standards and be able to
integrate early data with the mai n dataset.

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

1.9 RELATED WORK SPECI FI ED ELSEVWHERE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: It is the role of the 01 31 20 section to
ensure the tinely receipt of the data in a fornat
appropriate for real tinme verification, and
long-termretention and di splay. To do this, an
under st andi ng of what work verifications will be
perfornmed, and the data products needed to
facilitate this is needed.

Dat a managenent design requires rigorous
cross-checki ng of other specification sections for
data generation requirenents, and conflicts with the
01 31 20 data requirenents. In this section of the
01 31 20 specification, list any technical sections
where there is a data requirenent or a reference
back to 01 31 20. It is inmportant to make sure they
are cross-referenced, but NOT to restate the
requirenents in 01 31 20.

For any technical specification that has a data
generation requirement, add the follow ng to that
section in the part one Requirenments. Adapt the
sections in 01 31 20, or in the technica
specification section for the work if the
requirenents are different fromthe genera
requirenents in the 01 31 20 | anguage. This includes
itenms such as file formats and nomencl ature,
turnover tines, special reporting in the form of

dr awi ngs.

The narrative bel ow each section identifies commbpn
data and verificati on needs of each section. This is
not an exhaustive list but a guide for how to think
about designing the data specification based on the
features of work of the contract.

For nore data intensive features of work, the
digital data generation should be addressed in that
techni cal section or in the data nmanagenent

speci fication, and how the Government wants to
receive it needs to be specified. See Part 3 "DATA
REPORTS AND DI SPLAYS" for exanples.

CGeneral Data Managenment Requirenments Sanpl e Language
for other specification sections in the Part 1
requi renents:

1. X DATA MANAGEMENT REQUI REMENTS

The Contractor and any Subcontractors performng
work specified in this section nust provide al
generated data. Al data generated as part of this
specification is subject to the requirenments in
Section 01 31 20 DATA MANAGEMENT. Conduct a thorough
review of the data specifications in this section
and in 01 31 20 DATA MANAGEMENT, and ensure proper
revi ew and conpli ance.

Provide data for all of the fields in the EDB for
the project pertaining to the work described herein
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via the appropriate tables as specified by the
Section 01 31 20 DATA MANAGEMENT, and the data
di ctionary.

Provide all analog data related to the specified
work via the SFTP in accordance with the

requi renents specified in Section 01 31 20 DATA
MANAGEMENT

DI VI SION 01
SURVEY CONTROL AND REMOTE SENSI NG

This is not a guide specification yet, however every
construction project should include a section which
identifies survey control requirenments including
accuracy and precision. Requirenments typically
stated in this section include personne

requi renents, datuns, project survey control points
to be used for devel opnent of survey baseline and
construction of structures, survey accuracy and
preci sion, and types of surveys to be conducted.

For renote sensing (such as Li DAR, orthoi nagery,
phot ogramretry, bathynmetry), the requirenents

i nclude a data collection plan, the specific
accuracy and precision of the equipnent and the

dat aset, equi pnment and dataset resol ution, any C
tests on the equi pment or data, calibration

requi renents, and other standards related to
geospatial accuracy of the dataset collected, data
processi ng net hods and steps, raw data and fina
data products and reports, and any procedural or
security requirements related to the equi prment
utilized (i.e. UAS). These requirenments wll be
devel oped in tandemwi th the techni cal designer for
t he data nmnagenent specification and system and

t he technical designer for the feature of work they
are required on. For exanple, if LIiDARIis required
to be collected for quantities, the |l and surveyor
and the RE may be involved in devel oping the

requi renents. |f photogrametry, LiDAR and or

Ot hoi magery are being collected to docunent

geol ogi ¢ foundations, the | ead geol ogi st nay al so be
i nvol ved in devel oping themto ensure the proper
resolution is required. The 01 31 20 specification
details for instance, what data is to be coll ected,
the turnover times, the specific dataset

requi renents as needed for short termverifications
or long-term project docunentation

For contractor-proposed nmethods, it is inmportant to
require detailed submttals on the specific accuracy
and precision of the equi pment and the dataset,

equi pnment and dataset resolution, any QC tests on

t he equi pnent or data, calibration requirenments, and
ot her standards rel ated to geospatial accuracy of

t he dataset collected, data processing methods and
steps, raw data and final data products and reports.
It is also essential to have all of this information
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revi ewed and approved by qualified personnel (such
as a licensed | and surveyor) prior to approving it's
use. It is also inmportant to understand any
procedural or security requirements related to the
equi prent utilized to ensure cybersecurity standards
or other applicable federal regulations are followed
(for example in UAS use).

M nimumreferences to be included in this section as
applicable to specified work:

EM 1110- 1- 1005 (2007) Control and Topographic
Sur veyi ng

EM 1110- 1- 1000 (2015) Photogrametric and Li DAR
Mappi ng

EM 1- 1002 (2012) Survey Markers and Mnunentations

EM 1110- 1- 1003 (2011) NAVSTAR d obal Positioning
Syst em Surveyi ng

Section 01 45 00 QUALI TY CONTRCL

It was deternmined as a major | esson |earned that

a QC person as part of the QC organization who is
not the Contractor's Data Manager or other personnel
in the data managenent spec shoul d be assigned to
coordinate the flow of the data fromthe field to

t he data nanagenent staff (typically renote

enpl oyees). This role can also help the data
managenent staff understand how the database schena
will be set up for the specific data when the
Contractor proposes neans, nethods and equi prent.
They al so have a role in verifying data.

This person's role and responsibilities will be
detailed in the quality control program
specification section. This person should be an
engi neer and capabl e of understandi ng the work
represented by the data. Sanple |anguage to be
entered into the Experience Matrix table of Part 3
is as follows. Change the work experience

requi renent to match the project needs. This person
is referenced in 01 31 20 under the QC data
collection plan and the Data Managenent Pl anni ng
Meeting - both of which they are required to
participate in.

Dat a Managenent

Graduate G vil Engineer with 5 years' experience in
the QC verification of features of work being
perfornmed as part of this contract. This requirenent
is afull time Quality Control staff position
performng duties at the job site to support Data
Managenent, facilitating the flow of data and
docunent ati on generated during work by al
Contractors into the data managenment systemin
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accordance with the specifications. This position

al so assists in verifying the validity of provided
data as necessary. This position is in addition to
the offsite Data Manager requirenent in
specification Section 01 31 20 and nust not be
conbined with that position. This individual reports
directly to the Quality Control Manager and nust be
not be assigned duties outside of Quality Control or
as outlined in the specifications, however the
position is expected to work in close collaboration
with the Contractor's Data Manager in these and any
specified duties. The Contractor nust fill this
position within 60 days of NTP

The need for conprehensive digital collection of QC
data al so needs to be addressed in Section 01 45 00
so that the Contractor understands what we want and
bids it properly. The gui de specification enphasis
for this section is on QC daily reports submtted
via RVMB. It is strongly advised to add | anguage in
PART 1 that refers to this specification, and at

| east mentions the types of requirements that will
apply to QC data. It is also strongly advised to add
a requirenent that the Contractor streanline the
collection of QC data via digital nmeans in
coordination with their Data Manager. If the
Contractor is struggling with nmanual entry of QC
data, this will inpact their turnover times, and our
ability to use that information effectively. It is

i mportant to include the language in the QC section
so it is understood that this effort is part of the
prime contractor's responsibility. If witten in the
Dat a Management section it will be assuned to be the
responsibility of the data management subcontractor
rather than a dedicated effort of the QC team
Sanpl e | anguage to be entered in PART 1 is as
fol | ows:

"1.X QUALI TY CONTROL DATA

Section 01 31 20 DATA MANAGEMENT outlines specific
requi renents for the reporting of QC data and
information as fields in the database related to the
feature data (for exanple, concrete fresh properties
tests, or the taped depths of blast holes prior to
loading is a field in the drilling report tables).
Collect discrete field QC data in such a way that it
reduces the effort and time required to incorporate
into the database and data managenent system This
may include utilizing digital data collection
devices in the field, utilizing apps with custom zed
fornms that directly popul ate the database, or other
nmet hods devel oped by the Contractor in consultation
with their Data Manager. The data managenent QC
personnel in the QC matri x nmust assist in supporting
and streamining this effort.

Refer to Section 01 31 20 DATA MANAGEMENT for ot her

details about time requirements for this data to be
entered into the database, the preconstruction
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submttal "QC data collection plan", and data
managenent coordi nation planni ng neeting. The data
management QC personnel must coordinate with the
Contractor's Data Manager as needed to create an
efficient flowof field and QC data into the data
managenent system The Contractor must design this
effort so that no repetition of effort between the
dat a managenment systemand RVS is required.”

In addition to this, it is strongly reconmended to
add an itemto the QC Plan subnmttal where the
Contractor will outline howthey plan to integrate
data to the data nanagenent system See the

foll owi ng sanpl e | anguage:

"Procedures, workflows and equi pmrent used to coll ect
QC data fromthe field and facilitate rapid
integration into the project database and data
managenent system Descri be how the QC data
collection plan fromO01 31 20 DATA MANAGEMVENT wi | |
be integrated into this plan."

Section 01 78 00 CLOSEQUT SUBM TTALS

The CAD standards, as-built draw ng, and 3D CAD
nodel requirenents are contained in the 01 31 20
section. However, they are specified as a cl oseout
submittal in 01 78 00, meaning the Gover nnment
doesn't receive themuntil the end of the contract.
This is a problemfor nore than one reason. The
as-built library on a najor project is enornous, and
the contractor often doesn't apply resources to
creating it until the end of a contract. If the
Contractor is |osing noney, they may forego
conpleting the as builts at all. This has happened.
This al so pushes reviews into a very short tine
period at the end of the contract when the project
is likely to be losing staff. Review of the 3D CAD
nodel by skilled CAD technicians should be taking
pl ace at mlestones throughout the contract to nake
this nore manageabl e and ensure a thorough review
For data managenent systens where t he Gover nnent
produces their owmn GS or CAD nodel, the subm ssion
of the updated 3D CAD nodel weekly or however often
is needed to utilize features for the construction
of GS features.

A MAJOR OVERSI GHT OF THE GUI DE SPECI FI CATION IS THE
LACK OF A REQUI REMENT THAT ALL FEATURES BE

GECSPATI ALLY REFERENCED TO REQUI RED PRQJECT SURVEY
CONTROL POI NT(S).

O her issues that shoul d be addressed:

1) The requirenent of docunent subnission via
"optical disk". Change this requirenent to

subm ssion via the SFTP site, directly to the
CGovernment's data exchange platformif other than
the SFTP site (i.e. Mcrosoft Azure, comon cl oud,
ProjectWse - as the Governnent's nethods and data
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transfer capabilities evolve), or external hard
drive.

2) The requirenent that "The CAD files nust be
conplete in all details and identical in form and
function to the CAD drawing files supplied by the
CGovernnment." |s problematic when the Governnent's
CAD nodel features are geonetrically incorrect, not
geospatially referenced, or otherw se inconplete.
The Contractor should not be allowed to allow sl oppy
nm stakes to matriculate into the final 3D CAD nodel
3) The specification does not specifically require
the use of the current A/E/C CAD nodel standard
version [R XX)], it only references where to find

t he governnent's CAD/ Bl M standards. The use of
correct annotation references and ot her components
of the standard should be a requirenent to ensure
you can fully understand the nodel

DI VI SI ON 02
Section 02 32 13 SUBSURFACE DRI LLI NG AND SAMPLI NG

Ensure the format for data collection and final data
products are consi stent between 01 31 20 and any

section that covers drilling or subsurface
exploration. It is common for the software and
format of drill logs to be specified in this

section. For exanple, the USACE has noved to an
enterprise subsurface data program call ed
OpenGround. The requirenents are stated within
Section 01 31 20 and referenced in Section 02 32 13.

Dl VI SI ON 03 CONCRETE MATERI ALS

There are several separate subsections for concrete,
shotcrete, aggregate, and other naterials, nmany of
whi ch have a specific and uni que requirenent for
data. Include all subsections which require the
generation of data that will be input into the data
managenment system The nmain datasets generated by
concrete specifications are concrete and aggregate,
grout and shotcrete QC testing. This includes tests
covered by ASTM standards such as fresh properties
(bl eed, slunp, mx tenperature, air content, unit

wei ght), strength devel opnment (with data coll ected
at different tinme intervals), and thermal nonitoring
- anong others. These tests are critical to ensuring
concrete quality and structural integrity over tine,
and the data should be collected in the project

dat abase so that the project can accurately assess
the concrete quality and any future variance
requests, as well as identify potential areas of
future O&M or renedi ation

DI VI SI ON 31
Section (TBD) | NSTRUMENTATI ON

Because of the data-intensive nature of automated

SECTION 01 31 20 Page 43



data acquisition systens, and the need for real tine
review, this specification is likely to be very

dat a- heavy, and potentially include the use of a
web- based user interface, a joint instrunentation
nmoni toring plan (JIMP), data managenment duties, and
a file sharing site. Make sure the two are
cross-checked for consistency and ensure al
applicable data requirenments listed in 01 31 20 are
understood to apply to instrunmentation data as well.

Section 31 00 00 EARTHWORK

Excavation data is of interest to the governnent in
order to verify quantities submtted for paynent, to
track the progress of work, to verify the excavation
was achi eved, and to assess spoils and di sposa
guantities and waste when the excavated materials
nmust be reused in specific designations. Oten the
contractor is allowed to survey at stations and
produce cross sections for quantity determ nations
utilizing the "end area met hod". However, the use of
the "composite method" is increasing, where
subtraction is cal cul ated between two Li DAR -
derived DEMs with a nmuch hi gher degree of accuracy.
Quantities of material excavated and di sposed of can
al so be tracked utilizing truck tickets. If the data
management systemw ||l be used to track these
gquantities, it is inmportant to ensure the correct
data fields and data products are required within

t he specification.

Section 31 23 06.00 BLASTI NG - SURFACE

Blasting is a data-intensive feature of work. The
bl ast design and quality, and whether the contractor
foll owed specified tol erances are eval uated through
specific data. Datasets to be collected as a
basel i ne for any blasting program should incl ude:

1) Al'l bl ast design paraneters used to include
bench, burden, blast hole depth and di aneter

stemm ng, decking, explosive agent and priners
types, sizes and wei ghts, holes per delay, pounds
per delay, fragnentation index, and other pertinent
desi gn paraneters.

2) Post bl ast evaluation and misfire information
3) Loadi ng | ogs

4) Vi bration and airblast predictions and reports
(generally delivered realtine via website)

5) Drill hole plans and reports including
penetration rates

6) Bl ast photos and vi deos

The bl asting specification needs to support the
recei pt of the data types, and the 01 31 20
specification details what to do with them entry
into the database, if and how they are to be

di splayed in the web interface, relevant turnover
times, file formats and other requirenents. This
data is valuable for protecting the government
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against differing site conditions clains or clainms
that the geol ogy caused bl ast danage rather than the
bl ast design.

Division 31 [31 32 23] Foundation Drilling and
Grouting (no UFGS as of 2022)

Grouting is concrete injected into the subsurface
via drill holes to fill in voids in the geol ogy that
m ght allow too much water to nmove through an area
where that is not desirable for structural stability
or operational efficiency. On civil works projects
subj ect to engineering regulation ER 1110-2-1156
Safety of Dans, the grouting data requirenents are

i ntensive and specific. As of the witing of this
specification the gui de specification does not

exi st, however that technical section is where they
shoul d be housed. This includes the requirenents for
the automated grouting control data collection
system grouting data collection plan, and other
data and reporting verification requirements of the
program needed to assess closure and fina
permeability. Ensure the receipt of data and the

di splay formats properly capture needed
verifications in this section

Section [31 56 10] CUTOFF WALL (no UFGS as of 2022)

A cutoff wall, or barrier wall, is a specific
structure installed into the subsurface of a dam
where the geol ogi c foundation is highly karstic and
i ntroduces significant risk of seepage and piping or
internal erosion to the structure. This structure
consi sts of concrete panels or secants placed al ong
t he upstream dam axis directly through the dam and
into the rock foundation. This process involves the
excavation of enbankment material and rock, and

repl acenent with concrete in panels or secants.

USACE has an informal guide specification for cutoff
wal | s that has not yet been published through UFC as
of the witing of this specification. Pertinent data
for this feature of work will be detailed in the
specification section, and generally includes the
fol | owi ng:

1) Excavation verticality and orientation
nmeasurenents - including raw data froma sonic
neasurenent tool (i.e. Koden) or other equi pnent

t hat does the neasuring, and then analytical reports
that show the verticality for approval prior to
concrete placenent. Because a section of the damis
sitting open with slurry stabilizing the embankment
during this verification, it is very tinme sensitive
2) Concrete placenent including quantities, and
all nornmal QC tests including fresh properties,
strength, and other requirenents.

3) Concrete verification cores including
classification of concrete anonalies as specifically
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defined in the technical section

4) Pernmeability testing, conducted using sone

nmet hod of falling head testing and converted to
permeability val ues;

5) Anal ysi s of panel or secant overlap and
thickness in relationship to specification tol erance
and geologic conditions (if sub-specification).
This work feature has very specific engi neering
verification needs in the field, and as a part of

t he post inplenentati on eval uati on conducted after
the work has been conmpl eted. These needs are filled
by a conbination of static reports (1), nunerica
anal ysis (4) and visualizations (1-5).

Section 31 66 10 ROCK FOUNDATI ON PREPARATI ON

Foundati on preparation is an inmportant part of any
proj ect where concrete will contact rock or other
concrete. For projects subject to engineering

regul ation ER 1110-2-1156 Safety of Dans, ER
1110-1-1901 or EM 1110-1-2908 Rock Foundations the
CGovernment is required to docunent the rock
foundations of its projects, and any dental
treatments conpl eted. As technol ogy advances, USACE
is enploying renpte sensing nethods such as

phot ogramretry, Li DAR, and Othoi magery to
conpl i ment hand-col |l ected data on maps. The

requi renents in the foundati on preparation section
will coordinate with the requirenments in any renote
sensi ng and survey specification as well as this
specification for data. There are no dedi cated
renote sensing guide specifications yet published,
however the data product requirenments are presented
here for reference.

Section 31 63 26 DRI LLED CAl SSONS
Section 31 63 29 DRILLED CONCRETE Pl ERS AND SHAFTS

Drilled shafts and cai ssons are installed when the
geol ogi ¢ foundation of a structure does not have
rock of sufficient bearing strength for the weight
of the structure that will be built on top of it.

The data generated by the installation of these
features is inmportant to verify the design
assunptions have been net for the integrity of the
structure. For drilled shafts, some of the data
generated will be the pilot hole geol ogic |og,
penetration test, proof test, |oad tests,
orientation and di nmensions of the final shaft (ex.
cross hole sonic logs), plunbness the installed

rei nforcement structure, groundwater data, concrete
fresh properties, and strength data.

Section 31 68 13 SO L AND ROCK ANCHORS
VWere anchors are a techni cal conponent of

structural stability, the docunentation of anchor
installation data is very inportant. Data such as
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the geologic log of the pilot hole, bond zone,
alignment, water tightness test results,
installation QC and QA, stressing and |ock off, and
any installed instrunentati on such as load cells
will be detailed in this technical section. Oten
concrete will be placed over anchors, and so anchor
approval becones part of the time sequencing for the
construction schedule - the concrete should not be
pl aced prior to the approval of the anchors, though
the contractors will often try to negotiate this. In
this case, the turnover time for this data in order
to effectively assess and approve the anchor
installation is very inportant, and shoul d be
considered in the tine requirenents for the

subm ttal of the data.
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Section Nunber Section Title
[ ] WEATHER AND WATER STAGE DATA RESTRI CTI ONS
[ ] SURVEY CONTROL

[ ] REMOTE SENSI NG

01 33 00 SUBM TTAL PROCEDURES
01 33 16.00 10 DESI GN DATA ( DESI GN AFTER AWARD)
01 45 00 QUALI TY CONTROL

[ B LABORATORY TESTI NG FACI LI TI ES

01 78 23 OPERATI ON AND NMAI NTENANCE DATA

02 32 13 SUBSURFACE DRI LLI NG AND SAMPLI NG

03 23 00 STRESSED TENDON REI NFORCI NG

03 30 00 CAST- | N- PLACE CONCRETE

03 30 53 M SCELLANEQUS CAST- | N- PLACE CONCRETE

03 33 00 CAST- | N- PLACE ARCHI TECTURAL CONCRETE

03 37 00 PREPLACED- AGGREGATE CONCRETE

03 37 13 SHOTCRETE

03 37 23 ROLLER- COVPACTED CONCRETE FOR MASS CONCRETE CONSTRUCTI ON
03 37 29 CONCRETE FOR CONCRETE CUTOFF WALLS
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Section Number Section Title
03 70 00 MASS CONCRETE
31 00 00 EARTHWORK
[ 1] I NSTRUMENTATI ON' AND MONI TORI NG

[ 1 CONTROL OF WATER AND DEWATERI NG

31 23 00.00 TUNNEL EXCAVATI ON - BLASTI NG
31 00 00 EARTHWORK

31 23 01 UNDERWATER BLASTI NG

31 23 06.00 BLASTI NG - SURFACE

31 36 00 GABI ONS

31 41 16 METAL SHEET PI LI NG

31 43 13.13 CONCRETE PRESSURE GROUTI NG

31 56 13.13 SO L- BENTONI TE SLURRY WALLS

31 62 13.13 CAST- | N- PLACE CONCRETE PI LES

31 62 23 PILING COMPOSI TE, WOOD AND CAST | N- PLACE CONCRETE
31 62 23.13 CONCRETE- FI LLED STEEL PI LES

31 63 16 AUGERED CAST- | N- PLACE PI LES

31 63 26 DRI LLED CAl SSONS

31 63 29 DRI LLED CONCRETE Pl ERS AND SHAFTS

31 66 10 ROCK FOUNDATI ON PREPARATI ON

[ 1 GROUTI NG

[ ] CUTOFF WALL CONSTRUCTI ON
31 68 13 SO L AND ROCK ANCHORS

[ ] ROCK TUNNELI NG

31 73 19 TUNNEL AND SHAFT GROUTI NG

35 20 14 STOPLOGS

35 31 19 STONE, CHANNEL, SHORELI NE/ COASTAL PROTECTI ON FOR STRUCTURES
35 41 00 LEVEE CONSTRUCTI ON
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Section Nunber Section Title

35 73 13 EMBANKMENT FOR EARTH AND ROCKFI LL DAMS

PART 2 PRODUCTS

2.1 SYSTEM DESCRI PTI ON

Rk Ik Sk kR IR R R O O Ok e S S R AR Ik R R O o O R O I S bk b R

NOTE: Tailoring options are available for "SQ
RDBMS EDB" and "ACCESS ENTERPRI SE DATABASE".

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

The work covered by this section consists of a data managenent system for
engi neering and construction technical data. The system enconpasses every
aspect of how this technical data is handled from generation to turnover,
and its constituent conponents - including specified netadata (e.g.

ti me/ date of generation, equi pnent nanme for tracking, nane of person
generating the data). Elenents of the data management system i ncl ude

har dware, software, network infrastructure, database architecture, a Data
Management Pl an, raw and processed tabul ar data, a web-based interface,
and reports and docunents incidental to all construction or verification
activities, coordination, training, quality checking, and any other

associ ated information deliverables required during the construction
contract.

However, this specification does not replace nor supersede the USACE

Resi dent Managenent System - Section 01 45 00.15 10 RESI DENT MANAGENMENT
SYSTEM CONTRACTOR MODE (RVMS CM) used for Contract nmonitoring, subnmittals
and admi nistration of the contract. It also does not replace nor
supersede the Quality Control Specification 01 45 00 QUALI TY CONTROL
except where the specific data requirenents are called out in this
specification. The requirenents in this specification are in addition to,
but do not replace Section 01 78 00 CLOSEQUT SUBM TTALS whi ch details

cl oseout subnittals and requirements for CAD as built draw ngs.

2.1.1 Overvi ew of Goal s and Components
The goal s of the Governnment are to:

a. Mnimze the cost to the Governnment required to transform translate,
research, aggregate, query and anal yze dat a.

b. Consume project data in graphical and spatial displays that allow a
rapi d assessment of progress, and easy conprehensi on of dam safety and
qgqual ity managenment verification

c. Aggregate the project's data record in an organi zed manner for easy
access during construction.

d. Receive data products in a tinely nanner that have been subject to
t hor ough QC checki ng.
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To acconplish these goals, an effective data managenent system ensures the
followi ng for data: conplete collection, appropriate record formatti ng,

cl eaning, verification, timely transnission, conplete docunentation, and
secure and organi zed storage. An [SQL][ M5 Access] enterprise database
(EDB) using a relational database nanagenent system (RDBMS) is required to
house all project data. The conplete initial data dictionary to be used
for the tables transferred to the Governnent and an entity relationship
diagramw || be provided by the Governnent.

The data collected nust follow the guidelines as specified in this
section. Al coordinates for spatially |ocated data nust be provided in
t hree di mensi ons such that the data can be used in 2D or in 3D G S and

ot her visualization, CAD and mapping software. In any instance where the
Contract does not specify, the receipt of clean tabular data in a digital
format is the default standard for project data.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Dependi ng on the requirenents of the
contract, the systemshould utilize sone type of
tabul ar database. For very | arge datasets such as
are collected on dam safety nodifications and

navi gation projects, an enterprise SQ | anguage

dat abase, mmintained using a rel ational database
managenent system (RDBMS) should be required. This
is the only type of database with the functionality
and storage capacity to handle very | arge datasets,
power web-based visualization applications, and
limt user entry error through the use of database
rules and donmain tables. For snmall contracts where
data is to be collected and querying capabilities
are desirable, use of an M5 Access or simlar

dat abase i s acceptable.

The snmal |l est datasets can utilize Mcrosoft Exce
wor kbooks; however, we woul d caution agai nst doing
so. Excel has the nobst limted functionality, and
there is no way to limt user entry to conply with
field types or entry choices, so the dataset will
requi re nmore manual cleaning, QA QC, and data

val i dati on which woul d be avoided in true

dat abases. This work will fall to the Government
and i s VERY | abor-intensive.

If the database is the primary deliverable and the
Government will utilize it to power their own

web- based vi sual i zation applications, consider
requesting the specific type of SQ database - e.g.
Oracle PL/SQL, MSSQ., or PostgreSQ..

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

2.2  DOCUMENTED ENTERPRI SE [ SQL] [ VB ACCESS] DATABASE

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

NOTE: The purpose of utilizing an SQ | anguage
enterprise database is the greater functionality it
has and nunber of sinultaneous users it can
acconmmodat e. For any megaproject, an SQ | anguage
EDB and RDBMS is the standard.
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For projects of smaller scope and conplexity, an
access database may suffice for the effort. Excel is
not a functional database structure and shoul d not
be utilized for several reasons unless the
CGovernnment al ready has an established database to

i mport excel files into, and provides the contractor
with the specific data tables, fields and field
types - all formatted for easy inport into the
Government's dat abase. This is essentially the
product the specification is designed to deliver in .csv
updates, but for a different reason as expl ai ned

bel ow. Only a dat abase has the power to query and
aggregate data, and to accomopdate nassive datasets
wi t hout becom ng corrupt ed.

The nightly updates of .csv files are intended to be
used by projects that already have a database and
can perform automated updates for rapid
reconciliation of new data. This would be the case
for projects who are building and hosting their own
vi sualizations (i.e. web nodel, dashboard). These
same .csv files could be used to view the data in

M crosoft Excel (by just opening the file with
Excel ), but would need to be | oaded into a database
in order for the data to be readily queried. If the
Contractor will host the visualizations, nightly .csv
updates are not necessary, however the work to
produce nightly versus weekly, nonthly, or other is
t he sane because the Contractor will be scripting

t hese updates to run automatically - meaning the
system updates itself - a person isn't performng
this task.

The requirenent for closeout backup files to be
subm tted should apply to all projects, regardl ess
of whether the project or the Contractor is hosting
the visualizations. The backup files allowthe
Government to inspect the Contractor's full work and
obtain any required views or scripts in the

dat abase. Backup files can al so be used by the
CGovernment to create the database if the project dos
not have staff skilled in SQ. database construction
In this case, the Contractor will usually be
required to admini ster the web-based visualizations
and database for the duration of the contract. The
subm tted SQ. database backup files can be used by
the agency's |IT departnent/contractor to create the
dat abase on the CGovernnent's servers. For exanple
USACE personnel can subnit a service request ticket
with G6 to "restore"” - or set up a |local instance of
- the database and grant |ocal user read/wite/edit
access. This is not an efficient workflow for
transferring the database though, and should not be
used as a substitute for the nightly .csv update due
to the | arge anpbunt of |abor involved in setting up
t he dat abase from backup files.

The requirenent of a database mirror in Part Three
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DOCUMENTED ENTERPRI SE [ SQL] [ M5 ACCESS] DATABASE of
this specification is designed to provide a way for
personnel to interact with the Contractor's SQ

dat abase data during a contract if the project does
not have qualified personnel to set up an interface.
The database mirror will provide the project with a
M crosoft Access database updated daily. The benefit
of the nmirror is being able to directly access and
mani pul ate the tabular data if there isn't a

dat abase on the CGovernnent's servers.

An ESRI EGDB is not a substitute for an enterprise
dat abase. Data is not designed to be easily queried
and aggregated outside of the desktop AS

envi ronnent, and nost project personnel are not
usual ly G S users. The database requirenent and the
ESRI products requirenents are not redundant and
shoul d not be conbi ned.

There are different ways to acconplish data
transfer, this is the easiest currently, however
that may change in the near future, and when it does
this docunent will be updated accordingly. Having a
non-DoD entity connecting to the DoD network through
the firewall to transfer data is currently only

al l owabl e with specific G6-authorized exceptions. |f
the project wants to have a shared data space that
both the Contractor and the Governnent can access,

M crosoft Azure is currently (2022) an approved
cloud platform Anmazon cloud is also approved for
DoD data. The transfer systemwould require

di fferent specifications with this nethod; however,
dat a system devel opers savvy enough to use Azure or
Amazon shoul d have no problemtailoring this

speci fication accordingly.

The use of the SFTP to receive .csv and backup files
of the database is the | east expensive, and nost
tried and true nmethod for transfer of data (in

files). If the Contractor will build a web
interface, daily updates of the database tables are
| ess inmportant, however, it is still strongly

recommended that these updates are required
t hr oughout the contract and not just as a cl oseout
submittal so that USACE can exam ne the data for

data QA

Applicable to USACE projects only: The Contractor
may utilize separate subs for instrunentation where
appl i cabl e, however when the Contractor manages the
i nstrumentati on data outside of MDAS, it absolutely
should utilize an SQL EDB due to the nassive amount
of data it will store. Make sure to have a

requi renent that covers this need in the

i nstrunmentation nonitoring specification. If the
project will utilize the Contractor for
instrumentation, but will also utilize MDAS, set up
a requirenent for the Contractor to provide this
data directly through APl or some other means into
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M DAS

Tailoring options are available for "SQ RDBMS EDB"
and "ACCESS ENTERPRI SE DATABASE".

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Set-up, maintain and update a docunented [ SQL] [ M5 Access] enterprise

dat abase (EDB) in a full-scale RDBMS that is conpatible with the
CGovernment's [ SQL] [ M5 Access] database, as proposed in the 50 Percent
Dat a Management Pl an and approved by the COR, for the duration of the
contract. Store the EDB on the Contractor's servers or the Contractor's

cl oud storage account for the duration of the contract. Update Database
Files including .csv files of the nbst current version of the database
tables to the SFTP site by mdnight daily. Update the [ SQ. RDBMS| [ M5
Access]| database backup file of the conplete and nbst current version of
the Government's portion of the database to the SFTP on a quarterly basis,
and no later than 60 days after the loading of the |last record, and at
anytinme requested by the [CORI[ACO . Uilize industry best practices in
the formatting of .csv files so that text fields containing commas do not
interfere with the structure of the .csv (i.e. enclose in double quotes or
ot her industry standard).

Provi de the Governnent with an exported data dictionary of the
Contractor's EDB optinized for QA of the database tables and fields (to
ensure all field types, nanmes, units, precision, and other field
paranmeters are correct) in the 100 Percent Data Managenent Plan submittal
Upon conpl etion of the Contract and before final denobilization, deliver
to the [CORI[ACO the Finalized Enterprise Database according to PART 1,
SUBM TTALS prior to final payment.

.3 CLOUD- BASED DATABASE SERVI CES

If a cloud-based dat abase solution is utilized for the database and file
management which offers secure file transfer equivalent to or higher than
the SFTP requirenent, and third-party database access, this may be
utilized in Iieu of an additional SFTP or database mirror. Provide the
Cover nment usernane and password access to the project via that cloud
environnent, and include any instructions for access and use of al

dat abase and file transfer tools in the "Quick Reference Guide"

4 SFTP SITE

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: Currently (2022) there are not nmany | ow cost,
| T-security approved nethods of transferring

dat abase files in real tine across the firewal
because of security constraints.

There will always be a lag tinme between data
generation, Contractor entry and QC of the data
Contractor entry of related QC data, and

i ncorporation into the database updates - even when
the Contractor hosts the web interface. The method
in this docunent outlines the nost practiced and

i nexpensive nmethod to date. Because data is com ng
in as files on the SFTP site, which is a secure,
third-party hosted site, the Governnent can utilize
scripts to downl oad these files wi thout having to
perform manual updates. RMS or other systens
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utilized remain the venue for satisfying | ega
requi renents of submission for paynment. |f the
Contractor becones able to load data directly into
ProjectWse, or the structure of RVS permits it to
function in this capacity, this could replace the
SFTP use for non-tabular file docunent storage and
transfer. Currently the database structure of RMS
does not accommpdate structured data fromthe
Contractor.

If the Governnent needs to have the Contractor

dat abase hosted in a conmon environnent that the
Governnent can interact with in real tine, and
provides real time access to data, the M crosoft
Azure specialty software is currently FedRAMP
approved. However Azure required for use by the
Contractor will add expense as it is not considered
a common software for the Contractor to use, and it
may al so incur a licensing-usage fee for the
district. Any cloud-based solution nust be FedRAMP
approved prior to inplenmentation. The other methods
for direct connection between the Contractor

dat abase and Covernnment data managenent system woul d
be through the approval of a firewall exception, a
Governnment DMZ, or a Contractor-hosted DVZ. Al of
t hese are governed by G6 policy and perm ssions

whi ch have no standard criteria for application. If
you are interested in one of these methods, discuss
with your local G6 or IT security professional

The organi zational structure of an SFTP site that is
used by the Governnent to popul ate their own

web-vi ewer and dashboards shoul d be especially

wel | -t hought out because of the automated data
transfer that will be designed to pull data from
that |ocation. Al so consider the ease of access and
intuitiveness of navigation for users.

Al ternatively, the Contractor nmay be required to
propose a structure to be used, but this often only
del ays the CGovernnent having to think about it unti
the submittal process when it nmay be | ess convenient
and there may be less time to design it properly.
The Contractor prefers to know what the Gover nnment
wants in nost cases.

Tailoring options are available for "SQ RDBMS EDB"
and "ACCESS ENTERPRI SE DATABASE".

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

Host a SFTP site which serves as a systemfor file transfer for the
duration of the contract. [COR][ACO personnel must be granted unlimted
24/ 7 access to the SFTP site. Provide username and password access to this
site to COR Establish the SFTP site and provide [COR][ACO access to the
site no later than 7 days after notice to proceed has been issued. Provide
[CORI[ACO personnel access fromthe |ist provided by the Government
within 48 hours of the SFTP site being created, and for 6 nonths follow ng
t he upl oading of the last project record. Add new users as requested by
the Government within 24 hours of the request. The SFTP site nust allow
traffic over Port 22 for conpliance with US Government security protocols.
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2.

O her web-based docunent sharing tools (e.g., OneDrive, Google Drive
DropBox or others) that do not conply with the SFTP requirenents nay not
be used as a substitute for an SFTP site.

Host all reports and non-tabular files, raw data, [SQ.][M Access]

dat abase .csv and backup files, and other files as directed by the
[CORI[ACO, on the SFTP site in the same organi zati onal structure as the
tenpl ate provided by the Governnent in the Vol unme | ] attachnents. The
SFTP fol der structure nust be fully functional, accessible, current, easy
to navigate, and conplete with all specified data available for retrieval
by both automated and manual methods. If this criteria is not net,
pertinent paynents will be withheld until the issue is resolved and
acceptable to the [COR|[ ACTO .

.4.1 SFTP Fil e | ndexes

No | ater than 30 days after the last file transfer has been conpleted, and
prior to denobilization, provide Final File Indexes of the SFTP site and
all data files transferred in accordance with PART 1, SUBM TTALS, SD- 11
Include an index of all files according to the specified organizationa
schenme, utilizing a standard nam ng convention, detailing all other files
transferred to the Government. Account for all listed files on the SFTP
site and verify they are within the sanme organi zati onal structure as the

i ndex. Provide a signed accountability checklist showing the verification
was conduct ed.

5 DATA TRANSFER AND QC REPORTS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Typically, QA of the SFTP, database and G S
nodel have been problematic on | arge projects,
especi al ly when the Governnent's Data Manager is not
on site and integrated in the construction office.
The intent of the reports and automated emails is to
ensure the Contractor is keeping the DVS conponents
up to date based on the actual site project as work
progresses.

Tailoring options are available for "DESKTOP A S
FI LES".

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Produce scripted reports of the followi ng Data Transfer and QC Reports:
a. Data Transfer Reports:

(1) Automate the delivery of a weekly report (Excel-readable
attachrment) on Mondays before 7 am| ][Eastern] tinme zone to
COR-requested enmmil recipients that sunmarizes all of the changes
to the SFTP within the previous week, ending at 2359 hours | oca
project tine the previous day. Include the date, filepath,
docunent name, associated submittal section and submittal item
nunber, and other data for each record as requested by the COR
Format the attachment so that it is easy to understand what
changes were nmade.

(2) Automate the delivery of a daily report (Excel-readable

attachment) to COR-requested ennil recipients that lists all of
t he changes to the SFTP within the previous 24 hours from 0000 to
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2359 |l ocal project tine. Include the date, filepath, docunment
name, associated subnittal section and submittal item nunber, and
other data as requested by the COR Format the report so that it
is easy to understand what changes were made.

(3) If alist of digital deliverables is provided by the Governnent,
prepare the above reports in one and two to show what itens on the
list were submitted with a date, and what items are stil
out st andi ng.

(4) Automate the delivery of a daily report (Excel-readable
attachment) to COR-requested ennil recipients that lists all of
t he changes within the previous 24 hours from 0000 to 2359 | oca
project tine to the EDB parent tables for which a feature ID
nunber is associated (for exanmple a Hole ID, Blast ID, Anchor ID
Stage ID, or other ID type). Include in the report the nane of the
parent table, the feature ID of each record added, and date the
wor k was conpl eted/record generated. |If data records were updated
- as opposed to newmy generated - indicate this for each record.
Filter out records in this report that would be generated by
routi ne dat abase mai nt enance and update processes. The goal of the
CGovernment is to track the addition of new records to the database
to ensure the Contractor is updating the EDB within the specified
turnover times.

(5) Automate the delivery of a weekly report (Excel-readable
attachment) to COR-requested enmil recipients that lists all of
the changes within the previous 24 hours from 0000 to 2359 | oca
project time to the S EGB. Include in the report the G S node
alignment (i.e. 3D, 2D Plan, 2D Profile Cutoff Wall, and any
ot hers used) feature class nane, the feature ID s added or
updat ed, and date of update. The goal of the Governnent is to
track the addition of new geospatial features and records to the
web interface to ensure the Contractor is updating the A S nodels
within the specified turnover tines so the Governnment can
ef fectively track progress using the viewer.

b. QC Reports: Provide the contract-required individual QC inspector
daily reports and conbined QC daily report fromRMS - including any
attached reports or documentation - to the appropriate |ocation of the
SFTP site within 24 hours of upload to RVS

Store copies of all above reports in the appropriate folder of the SFTP
site. Add new reports to the SFTP synchronously to turnover tine

requi renents for each item Propose report formats for all elenents
described in this section as part of the 50 Percent Data Management Pl an
submttal. The CGovernment will use these reports to QA the SFTP site, the
dat abase, and the web viewer to ensure the required data work is up to
date. Process any requested changes to the report format or content within
48 hours of the request.

.6  WEB- BASED SERVI CE DELI VERY EXPECTATI ON
For all web-based services required within this Contract, ensure that

service availability is nmaintained from#6:00 amto 10:00 pm | ocal project
tinme.
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2.7 ESRI G S REST SERVI CES
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NOTE: Thi s product gives the Government
pre-processed and pre-published access to the A S
products that are directly connected to the
Contractor's project database and hosted within
ESRI's online products on the web. Feature services
are generally point, |line and pol ygons, or tabular
data you want in a dashboard that contains dumy
coordi nates (such as concrete QC test results).

| magery Layers or Tile Services are published for
raster datasets such as aerial inmmges and ot her DEM
files. The benefit of this requirenent is the
ability to have full creative control over your
visualizations if ESRI Enterprise Portal is used for
CAC users on the Governnent's Portal, while avoiding
the scripting and publishing fromthe database
directly, which has not been effectively inplenented
in DoD to date. This requirenent is used in
conjunction wi th database requirenents, but replaces
t he "WEBSI TE | NTERFACE OF DATA" and "WEB-BASED G S

| NTERFACE". Using this method requires that the
Governnent build and nmmintain their owm web nmaps and
dashboards, and to successfully acconplish this it
will require providing the Contractor with a
starting list of web services desired, including the
schema of the attributes and any additional fields
needed to filter or classify the data. For exanple
if the dashboard will show passing or failing, that
is easiest as a field in the feature service.
Additionally, if QC narrative is desired for the
feature service, ensure that is included in a

comments field of the attribute table schensn.
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Provi de ESRI REST feature services, scene |layers, inmage |layers, and tile
services hosted on ArcA@S Online (AGOL) or ArcA@S Enterprise Portal wth
export capability enabled. Deliver links to feature services which are
shared with the Governnent's user group utilizing an ESRI coll aboration,

or provide usernane and password access to the Contractor's AGOL or
Enterprise Portal account to access the links. Update REST feature
services and scene layers within 15 ninutes of an update to the database,
and update other services within 24 hours of generation of the new dataset.

Specific feature service attribute schema is provided in the attachnents
to the solicitation. Ensure the attribute data in the feature services
follows the schema requirenents specified for the docunmented SQ. dat abase.
The data within the attribute tables of all feature services nust be free
fromerrors, appropriately attributed, and utilize the field type of the
correspondi ng database field. Make any changes to the feature services
including the addition of attribute fields, corrections to data errors,
nunerical field precision, and field type as requested. Mike the requested
change wi thin 48 hours of the request.

Provide the followi ng web services in 2D and 3D

Lifts of enmbankment material by zone];

I
a. | 1[
b. | ][ Most current top of rock surface and contours];
c. [ ][ Excavated quantities per billing cycle];
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d. [ ][ Placed quantities per contract billing cycle];

e. [ ][ Spoils quantities per contract billing cycle];

fo 0 ][ Concrete structures including attributes for concrete
materials testing. For concrete testing data wi thout spatia

coordi nates create dummy coordi nates. Include pass/fail for each test
perfornmed, retest and retest IDif applicable to the sanple, and QC
narrative about the test included in a comrents field for all tests if
failing or resanpled];

g [ ][Soils material testing locations including attributes for
soil testing with pass/fail for each test perforned, retest and retest
IDif applicable, and QC narrative about the test included for al
failing or retested sanples];

h., | ][ Blast Plans and Reports including blast holes, polygons,
overbreak in final surfaces, final grade survey, and any

over excavation];

i J[AI'l processed orthophotographs or aerial photos produced,
and DEMs from Li DAR data gat hered on si te]

j- [____TJ[AIl grout stages and holes in 2d profile with grout stage
sunmary data including grout volunme, mx design, effective pressure]
k. [ ][ Verification holes including all attribute data of water
pressure testing, falling head testing, concrete anonalies]

. ][Anchors including all attribute data for testing, and
pass/fail for each test perforned];

m | ]J[Cutoff wall panels and secant piles orientation and

location in space, including all attribute data associated with

al i gnment acceptance and materials testing].

n. Provide | ]1[15] additional feature services not requested in
this list or the schema provided as requested throughout the course of
construction.

8 WEB | NTERFACE AND GEOGRAPHI C | NFORVATI ON SYSTEMS (d S)

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Tailoring options are available in this
section for "WEB-BASED G S | NTERFACE", "DYNAM C DATA
| NTERFACE", and "DESKTOP 3 S FI LES".

EE R R R S I R R I R R I R S R R R S R R R S I R I R I R R R R R S R R

Devel op a web-based visual user interface to spatial and tabul ar project
data that incorporates the follow ng elenents. Host this interface for the
entire Contract duration, and for [ 1[6] nonths follow ng
dernobi i zati on, or the Contract closeout, whichever comes first.

Wthin 30 days of the end of the data managenent planning neeting, provide
a presentation of the initial Web Interface build for prelimnary approva
by the [CORI[ACO . Wthin 30 days after any subsequent Data Managenent

Pl anni ng Meetings held for major features of work that weren't covered by
the initial planning neeting, or where a change to the web interface is
made due to the subject feature of work starting nmuch later in the
Contract (for exanple the | ]J[cutoff wall]), provide a presentation of
t he conponents of the web interface to be added/updated including A S and
dynam c data conponents for approval by the COR to satisfy the Wb
Interface Updates submittal requirenent.

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

NOTE: It is inportant not to require the web
interface to be hosted past the contract end date.
Si x mont hs has been a typical required tinme period
on a large project.
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.8.1 Web-based A S Interface

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: ESRI ArcA@S is already a FEDRAMP approved
software platform and as such nmany agencies are
already using it for web-hosted display and desktop
products of geospatial data. If the designer w shes
to specify a different service/program renove and
repl ace all bracketed | anguage. |If the designer will
speci fy ESRI products, renove all brackets around
ESRI | anguage and enpty brackets.

EE R R R S I R R I R R I R I R R R I R S I R I R I R I R R R R R R R R

Devel op [ ][ESRI] GS web viewers in plan, profile and 3D vi ews using
web services published with [ ][ArcA S Server or Enterprise]. G ant
read-only access to the Government to all G S services used in the web

vi ewers such that the Government can securely add services to Governnent
web viewers and [ ]J[ArcA S Enterprise or Portal maps] applications.
For details of execution see Part Three, EXECUTI ON

.8.2 Dynam ¢ Data Wb Interface

Devel op the web interface to have a display conmponent featuring tables,
charts, graphs, plots, w dgets, and other visualizations in an integrated
dashboard style user interface with the S views as exanpled in the
nockups provided in the Vol une [ ] attachnents. Display data in near
real -tine fromthe appropriate enterprise database, even when the data

di splayed is not real-tinme fromgeneration (i.e. analog data collection).
As the needs of the project evolve, the [CORI[ACO w Il direct changes or
additions to these displays. Make additions and changes to display
conponents as requested by COR

.8.3 Desktop G'S Files

EE R R S I R I R I I R I R I R I R R R I R S I R R R I R I R R R R R R R

NOTE: Verify versions and update the software
utilized based on what the project uses prior to
finalization of spec. The intent of the |ast
sentence in brackets is to clarify for the
Contractor that there is not an existing 3D nodel of
t he planned or existing features and that the
Contractor is to build it. Delete this |anguage if

this is not required.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

Devel op, update, and nmaintain the required 2D and 3D nodels, conplete with
all existing feature classes and rasters provided by the Governnent, and
all avail able planned and conpl eted el enents of work as directed by this
specification and the [CORI[ACO for the project duration. Devel op desktop
G@Sfiles in ESRI Arc@S Pro version | 1[2.X] or current as directed
by the [CORI[ ACQ . The desktop nmap packages and associ ated spatial data
(e.g. .aprx, .gdb's, and other appropriate file types) nust contain al
formatti ng, synbol ogy, |abeling, binning, and other information requested
by the Governnent. The formatting nmust be such that the user can easily
produce a printed map(s) after performng only the nost minor formatting
or rescaling. Print tenplates will be provided by the Government. Provide
t hese docunments and all source files as specified in PART 3 EXECUTI ON
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The Governnent will provide all historical GS |layers, as detailed in the

Vol une [ ] attachnents, that are required for display in the 2D web
interface.[ The Governnent will not provide a base 3D nodel or any 3D
feature classes, however the Governnent will provide any data required to

be displayed in the 3D AS by the Contractor (as detailed in the Vol une
[ ] attachnents).]

.9 QUI CK REFERENCE GUI DE

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: Tailoring options are available for
"WEB- BASED G S | NTERFACE" and "WEB | NTERFACE"

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

Devel op a Quick Reference Guide that nmeets the following criteria at a
m ni nmum

a. Describes howto access and view i nformati on managenent systemtools
and conponents;

b. Describes how to downl oad data, reports, draw ngs and maps;
c. Describes howto nmake or change graphical outputs for the project;

d. Is designed in an indexed, and well-organi zed manner and witten in
pl ain English rather than technical jargon

e. Includes web addresses of web-hosted sites in use, and POC i nformation
for adm nistrators who can provi de user-access to the Governnent;

f. Docunents and indexes all the views and group |ayers and avail abl e
graphi cal datasets in an intuitive user guide to the web viewer so
that the user has an understanding of the full capabilities of each
Vi ew,

g. Cearly describes howto view and filter data in the web viewer, as
wel |l as the use of all other functionality of the web interface of
spatial and graphical data;

h. Cearly describes howto utilize field forms on digital devices to
i nput data into the web viewer;

i. Clearly describes howto downl oad and utilize any phone app required
toutilize field fornms for direct entry of field data;

j. Documentation of all URL's used and credenti als.

k. Cearly describes the use of the custom web-based QA tool for the
dat abase;

I. dearly describes howto use the database mrror functions.

Text, recorded videos (not to exceed 3 mnutes each) with separate videos
for each topic, and other COR-approved fornmat nmay be provided as the quick
ref erence gui de, however it nust neet the requirenents for organization
and i ndexi ng by subject. General software manufacturer product literature
in whole or in part will not satisfy this requirenent. Host the guide to
an additional page of the web interface and provi de neani ngful user
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2.

search, reference and selection options to find related vi deos/topica
text/pictures. Prepare and submt the guide within 30 days of the approval
of the initial web interface. If the guide is part of the web interface,
schedul e a 1-hour neeting to wal k through the tool and functionalities.
Record the nmeeting and subnit the recording to RM5 and the SFTP site, and
make it accessible on the website itself.

10 DI G TAL CAD MODEL

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: |If these requirenents and subnittals are
al ready stated in Section 01 78 00 CLOSEQUT
SUBM TTALS, renove the "CAD 3D MODEL" tailoring
option fromthis specification.

If the project intends to naintain and update its
own web interface in ESRI products, the turnover
times and formats of the CAD nodel are nore

i nportant to consider so that the 3D CAD nodel can
be used to update the G S nodel. Al so consider the
Interoperability between CAD and G S progranms used
when requiring a specific CAD format.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Provide the Digital 3D CAD Model Files files conprising the 3-dinensiona

CAD nodel and associated data files in | ] [ Aut odesk Aut oCAD] [ Bent | ey
M croSt ati on] [ OpenRoads Designer 3D] format, conpatible for use with
[ ][ Aut oCAD 2018] [ Bentl ey CONNECT V.8]. The CAD files nust be conplete

in all as-constructed details, and identical in formand function to the
Contract drawing files supplied by the Governnent, except to replace
design with as-built data, and to correct mistakes in original design
files.

Provide the nost up to date version of all [.dwg][.dgn] files and

associ ated data files conprising the 3D CAD nodel in a weekly update to
the SFTP site by [ ][ 0600 hours] | ocal tinme zone every

[ ][ Monday]. All itens (polylines, points or others) in [.dwg][.dgn]
files nust be on correct A/E/C Layers, in accordance with A/E/ C CAD
standard ERDC/ I TL TR-19-7. Utilize the same required tenplates as are
required and used for redline and final as-built draw ngs as applicable.
Uilize [ ][e-Transmt][ Packager] to export all features and submt
all associated files in one zip file when submitting the CAD files. The
Covernnment reserves the right to reject any files it deens inconpatible
with the Governnment CAD system files not conpliant with the [ ][ R6. 1]
A E/ C standard, and files containing features w thout accurate geospatia
referencing or with geonetric inaccuracies.

.10.1 Spati al Referencing

Spatially reference the features of the 3D CAD nodel to the verified
primary project survey control, utilizing the established project

hori zontal and vertical datuns and projections. Create all applicable
features as geonetrically correct closed 3D features which can be inported
as closed nmultipatch features in Arc@S. Ensure all features are true to
as-constructed di mensions and | ocations.
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2.11 DATA MANAGEMENT PLANS AND ADDENDA TO 100 PERCENT DATA MANAGEMENT PLAN

2.11.1 50 Percent Data Managenent Pl an

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Tailoring options are avail able for WEB- BASED
G S | NTERFACE", "SQ. RDBMs EDB" and " ACCESS
ENTERPRI SE DATABASE".

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Wthin 60 days after Notice to Proceed, prior to conducting the data
managenent pl anni ng neeting, submt a 50 percent plan for managenent of
all the various data collected throughout this contract. The Plan nust be
wel | -organi zed, and in a digital format where both text and tables can be
easily edited during the data nanagenent planning meeting. The Plan nust
include all sections and information detailed in PART 3, DATA MANAGEMENT
PLAN to the best of the Contractor's know edge at the time. Proposed
substitutions for any requirenents will be approved in the 100 Percent
Dat a Managenent Plan subnmittal. |Include the foll owi ng proposals to
Contract requirenents:

a. Any proposed substitutions to required visualizations in this docunent;
b. Proposed nam ng conventions per paragraph in PART 1 Nanmi ng Conventi ons;

c. Proposed Contractor database platform per paragraph in PART 2,
DOCUVMENTED ENTERPRI SE [ SQL] [ MS ACCESS] DATABASE

d. Proposed format for required Data Transfer and QC Reports per
par agraph Data Transfer and QC Reports in PART 2;

e. Proposed photograph PDF organi zation format per paragraph PHOTOGRAPH
PDF' S AND RAW DI A TAL PHOTCS in PART 2.

Thi s docunent serves as the seed docunent for use in the data managenent
ki ckof f meeting containing all necessary information about the
Contractor's side of the data nanagenent systemwi th respect to the
Contract requirenents and in light of changes that nay occur due to the

design-build nature of the Contract. The 50 percent plan will be used to
record all decisions and information about the joint data managemnent
systemthat are agreed upon in the neeting, and will beconme the basis for

the 100 Percent Data Managenent Pl an. Government approval of this plan
indicates it is conplete enough for use in the data nanagenent pl anning
neeting. Approval does not indicate an approval of any proposed devi ations
or substitutions.

2.11.2 100 Percent Data Managenent Pl an

Wthin 30 days after the end of the data managenent planni ng neeting,
submit the initial conprehensive Data Managenent Plan for the project. The
100 Percent Data Managenent Plan nust include all sections and i nformation
detailed in PART 3, DATA MANAGEMENT PLAN, and nust reflect all [COR][ACO

i nput, and col |l aborative decisions, products and workflows fromthe data
managenent planning neeting. It nust be updated with the results of any
subsequent ki ckoff neetings for features of work where the data-generating
Contractor will not be on site, and specific data-generating equi prent

will not be detailed until the start of that work.

Thi s docunent serves as the authoritative data managenent gui de which
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docunents the collection, processing, storage, flow, and visualization of

i nfornati on and data t hroughout the contract. At the end of construction
the final version will becone the Data Managenent Manual outlined in SD 11
Cl oseout Subnmittals. Resubmit this document every 6 nonths with any
updates per PART 1, SUBM TTALS SD-10. A sanple Data Management Plan wil|l
be provi ded upon request after award.

2.11.3 Addenda to the 100 Percent Data Managenent Pl an

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The followi ng plans are intended to nmake the
Contractor detail the workflows utilized to nmeet the
specification requirenments, and subnit themfor
review by the Governnent. The plans are subnmitted
prior to the data nanagenment planning nmeeting to
gi ve the Governnent a chance to review and di scuss
themwi th the Contractor during the nmeeting to help
resol ve any issues prior to the start of intensive
data col |l ection.

EE R R R S I R R R I R S R R R R R O S R R I R R R R R R R R

The addenda to the data nmanagenent plans are subnitted and approved prior
to the data managenment planning neeting with the exception of the Proposed
Changes to the Enterprise Database Schema, which is subnmitted
synchronously to the 100 Percent Data Managenent Pl an. These indivi dua

pl ans may be changed during the data nmanagenent planni ng neeting based on
the col |l aboration that occurs and are subject to a second approval as part
of the 100 Percent Data Managenent Plan submittal, of which they are a
conmponent .

The addenda to the 100 Percent Data Managerment Pl an nust include the
fol | owi ng:

.11.3.1 Aut omat ed and Manual Data Col | ection Qutput Exanples

Wthin 45 days after Notice to Proceed, before conducting the data
managenent pl anni ng neeting, subnmit digital sanples of all raw outputs
fromautonated data collection systens and all manual processes. Submt
aut omat ed systens outputs in two formats: 1) Excel -readable digital format
with field types defined on separate pages or in a separate docunment as
needed. 2) PDF of digital printouts. Submt fornms or |logs to be conpleted
manual ly digitally in PDF format. The purpose of this subnittal is to have
all necessary data output formats available for use in the data nanagenent
pl anni ng nmeeting and for the Governnent understandi ng of proposed changes
to the EDB schemn

.11.3.2 Data Cl eaning and Verification Plan

Wthin 30 days after Notice to Proceed, before conducting the data
managenent pl anni ng neeting, subnmit and have approved a detailed plan for
cl eaning and verification (see definitions provided in PART 1) of data
generated either by an automated or manual process on site. This includes
the identification of all procedures and policies related to consistency
and accuracy of nam ng convention, field formats, standardi zed character
entry of fields and records, correcting entry errors, verification of
source field data and data review for verification of entry correctness.
This plan must include all technical specifications for all hardware and
software utilized in this process. This plan nust be devel oped by the data
manager and the data managenent quality control representative identified
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in Section 01 45 00 QUALITY CONTROL as applicable. Reference PART 1 for
record tracking requirenents of EDB contents.

.11.3.3 QC Daily Information Collection Plan

Wthin 60 days after Notice to Proceed, before conducting the data
managenent pl anni ng neeting, subnmit and have approved a detailed QC daily
i nfornmation collection plan that includes:

a. How the narrative information about installation procedures and
performance of the work that goes into the QC daily reports will be
added to the EDB and related to records for the features of work the
QC was perforned on.

b. How activity codes will be collected in conjunction with "a" and
i ncorporated into the database and related to relevant fields.

c. How personnel hours and equi prent and hours will be incorporated into
t he EDB.

d. Any proposed changes to the EDB that will be required to incorporate
items a-c, and how the information will be related to the features of
wor k.

.11.3. 4 Backups, Archiving and Di saster Recovery Plan

Wthin 30 days after Notice to Proceed, before conducting the data
managemnment pl anni ng neeting, submt and have approved a detailed plan for
t he backup, archiving and disaster recovery for data and data systens,
sufficient to describe the steps the Contractor will take to protect and
store project data of all types fromthe tinme of autonated or nanual
generation, through project record turnover to [COR][ACO and

di scontinuation of the SFTP site.

.11.3.5 Dat a Transfer Workfl ow

Wthin 45 days after the Notice to Proceed, before conducting the data
managenent pl anni ng neeting, subnmit and have approved a detailed plan
describing the Contractor's data transfer technical workflow in detail
The plan nust show in depth how the data transfer systemon the
Contractor's side will integrate all features specified by the Governnent
in PART 1, Data Turnover Tinefranes, how turnover tines will be net, and
how it will dovetail with the Governnent's systemarchitecture (if
appl i cabl e).

.11.3.6 Proposed Changes to the Enterprise Database Schema

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

NOTE: Tailoring options are available for "SQ
RDBVMS EDB" and "ACCESS ENTERPRI SE DATABASE".

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Wthin 30 days after conducting the Data Managenent Pl anni ng Meeti ng,
subm t proposed changes to the EDB for approval. The Gover nnment

acknow edges schena changes to the enterprise database will be required as
a result of Contractor-specific systens and net hods. Provide a detail ed
description of any proposed changes to the schema of the enterprise

dat abase required to make actual data collection for the project
consistent with the Government's goals. As one exanple - adding fields to
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the tabl e "Concrete_ M xDesign" for the specific cenentitious naterials
that will be used in the concrete m xes. As another exanple, adding fields
specific to the type of hardware used to verify cutoff wall panel or
secant alignment. This addendum nust include witten justification for
each proposed change, and a draft version with all of the following with
proposed changes hi ghli ghted:

(a) Data Dictionary
(b) Entity Rel ati onship Di agram

Additionally, for each schenma change, submit the SQ. statenment for the
change. All changes nust be in accordance w th paragraphs DOCUVENTED
ENTERPRI SE [ SQL] [ M5 ACCESS] DATABASE in PART 1 and PART 2, and will
require [COR|[ACO approval prior to inplenentation

2.11.3.7 Dat a Managenment System Denobilization Pl an

Wthin 45 days after Notice to Proceed, before conducting the data
managenent pl anni ng neeting, subnit a step-by-step plan docunenting how
t he data nanagenent systemwi || be denobilized including:

a. Schedule correlated to project schedule mlestones and overall project
conpletion for final deliverable conpletion and transfers and
deconmi ssi oni ng of data system conponents.

b. Proposed nethod for transfer of all final datasets, (viewer conponents,
G S files, algorithms, scripts, and other products) to the Government.

c. Schedule of prelimnary test of final data transfer fromitemb that
i ncl udes adequate tine to address these issues prior to data system
cl oseout .

d. The steps of equi pnent/conponent denpbilization and details of al
i npacts of these steps on the data managenent system functionality.

2.11.3.8 Dat a Managenent System Denobilization Plan Updates

Wthin [ 1[12] nmonths of schedul ed project conpletion, begin
submitting updates to the data managenment system denobilization plan
Provi de any updates to the plan required for changes in technology (i.e.
har dware, software, applications) and methodol ogy that may have taken

pl ace throughout the execution of the contract. Resubnit the entire
denobi li zation plan but clearly denote in the body of the plan what has
been renoved and what it was replaced by, or what has changed.

Ful | details of execution of the Data Managenent Plan are in PART 3, DATA
MANAGEMENT PLAN.

2.12 TRAI NI NG

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The purpose of training is user integration
to the web-based tools and the DVS. |If the
Contractor is not hosting a web interface it my
still provide value for famliarization with any
ot her product they are produci ng such as the

dat abase, database mirror. This rmust be determ ned
by each i ndividual project.
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Covi d- 19 has changed many el ements of how we do

busi ness. If both parties are confortable with

i n-person neetings based on current transm ssion and
new case trends, it is recommended to have the
neetings in person to help build rapport. If

i n-person neetings do not nake sense given infection
rates on site or in the area where personnel wll be
traveling from this requirenment can be rel axed by
the government. If the project thinks it mght want

i n-person attendance, |eave the nore stringent
requirenent in the specification so that it can be
enforced as needed, however it can al ways be rel axed
| ater.

Tailoring options are available for "WEB-BASED 3 S
| NTERFACE"

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de training sessions, on site or at the Government office - as
coordinated with the Governnent, to famliarize and train Government users
on the G S and dynam c data web interfaces and use of the database mrror
Provi de [ 1[3] sessions, | 1[4] hours in length each

.12.1 Initial Training Session

Coordinate the initial session to take place no later than 15 days after
the approval of the initial web interface. Contractor's Data Manager, and
Data Visualization Specialist must be physically present at the neeting,
and any ot her data managenent staff who made integral contributions mnust
participate either in person or via webinar hosted by the Contractor

Record the training session, bookmark the recordi ngs according to topic,
and host to the help section of the web interface (specified in PART 2,

QUI CK REFERENCE GUIDE) within 5 business days of the conpletion of the

sessi on.

.12.2 I nternedi ate and Fi nal Sessions

Coordi nate the internediate session to take place during execution of the
Contract with date/time to be arranged between the Government and the
Contractor. Denonstrate at this meeting that Governnent feedback from
initial meeting has been inplenmented, and that adequate coordi nation

bet ween the Governnent and the Data Manager is taking place prior to the
start of features of work for which intensive data collection will occur.

Coordi nate the final session to take place near Contract conpletion to aid
in transfer of information managenment systemto the Government systens,
including but not Iimted to transfer of databases, web services, and

ot her data system conponents.

.13 PHOTOGRAPH PDF' S AND RAW DI G TAL PHOTGOS

In addition to the raw digital photo subm ssions described in Part One,
subm t PDF docunents displaying all Contract required progress or other
phot os organi zed into separate docunents. Propose docunent organization
in the 50 Percent Data Managenent Plan for approval by the [CORI[ACO (for
exanpl e by feature of work, work phase, work location, or other paraneters
whi ch make navigation intuitive). Render the photos in the PDF with a
resol ution that represents the original photo resolution to the human
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2.

eye. Place photos according to their proper orientation (portrait or

| andscape). Create an index wth bookmarks for each PDF organi zed by
subm ttal section and suborganized by work area (if applicable) and then
by date in the sequence which they were taken.

Process all raw photos for inclusion in the PDF submission with a border
including a 13 mr 0.5 in caption at the base of each photo for descriptive
i nfornmation. Include the following information for each photographic inage
in the caption:

Proj ect Nanme

Contract Nunmber
Contract or Nane

Dat e

Station and O f set
Phot o Number
Orientation View
Wor k El enent Depicted
CGeneral Project Area

.13.1 Tur nover Ti nes

Submit all raw photographs to the SFTP site within 48 hours of collection
and organize in folders on the SFTP site in accordance with the provi ded
file structure in the Volune [ ] attachnents. Photos nust be updated
to the PDF docunents within 7 days of collection. PDF docunments nust be
updat ed and upl oaded to the SFTP site weekly.

14 OPENGROUND CLOUD DATABASE AND RECORDS

R R R R R I R R R R R I R R I R I R R I R R R R I R I R I O O

NOTE: This section applies to USACE projects only -
USACE uses OpenGround Cloud for drilling data.
Delete the tailoring option for OPENGROUND i f used
by ot her agencies or OpenGound will not be

needed/ used.

The Drilling Data Standards Conmittee in the
Ceotech, Ceology & Materials Community of Practice
i n USACE devel oped the fields for boring log entry
to streamine the usage of geologic terns and
descriptors. These terns have been researched from
USACE ER, EM ATSM and other standards. References
to the standards can be found in the OpenG ound

Cl oud program This scherma is avail able for use by
any organi zation, and the software i s DoD- approved.
For nmore information, contact the Data Standards
Committee Chair via the Geotech, Ceol ogy and
Materials Comunity of Practice |ead at USACE
Headquarters.

In the nost recent update to EM 1110-1-1804

Ceot echni cal I nvestigations, a National Drilling
Manual was conpiled fromthe drilling manual s of
several districts. This manual was edited to include
the use of the terns utilized in the drilling

dat abase fields. The manual is neant to be used in
conjunction with the database and is intended to be
provided to the Contractor and required for use in
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hol e 1 ogging in the applicable subsurface

i nvestigations specification. The use of the manua
in producing field logs will linmt potentia
translation errors upon data entry. Ensure that
sections of the Contract requiring drilling al so
require the use of the National Drilling Manual for
consi stency.

R R I R I R I R R I R R R I R R R I R R I R R R I R R I R O

Provide all drilling and soil testing data utilizing USACE Bentl ey
OpenG ound Cl oud configured for the [ ] project. USACE will provide
necessary pernissions to Contractors entering data. Provide a |ist of
users with nane and emails for the Governnent to grant access. |f the

Contractor does not already have a license for QoenG ound cl oud,
user-specific "named user" or concurrent |icenses nmust be obt ained.

Enter the data for all drill holes on the project, including but not
[imted to [exploratory drilling, grout holes, pilot holes, verification
hol es, instrunentati on holes, blast holes]. See PART 3, OpenG ound C oud
Dat abase and Records for details of execution

PART 3 EXECUTI ON

EE R R R S I R I R I R I R S R R R R S R R I R R R R R S R R O

NOTE: The purpose of requiring specific schema

el enents are to ensure that the Governnent is
provided with val ues used for critical evaluation of
engi neering and construction work, and in a format
where they can be rapidly queried and visualized

wi t hout additional cleaning and formatting. Wthout
providing the Contractor with a baseline of data
expectations, they are expected to try to figure out
what the CGovernment wants. Lessons | earned on nega
projects fromthe past decade have shown that it is
far nmore efficient to detail the CGovernnent's
expectations at the outset of the Contract, and in
witing to ensure they are delivered.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

3.1 DOCUMENTED ENTERPRI SE [ SQL] [ M5 ACCESS| DATABASE

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

NOTE: Tailoring options are available for "SQ
RDBVMS EDB" and "ACCESS ENTERPRI SE DATABASE".

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Transfer the digital datasets identified in the data dictionary, and any
addi ti onal datasets requested by the COR, to the Government via the

proj ect enterprise database (EDB). Provide data for all fields of each
table, according to the field definitions provided in the data dictionary.

3.1.1 EDB Structure

The docunented [SQL][ M5 Access] enterprise database nust utilize the
tables, fields and rel ationships detailed in the data dictionary. The
Contractor must supply all data for all tables and fields of the database
for work being conducted within applicable turnover times. If data is not
provided within specified turnover times, funds for both the features of
wor k being conpleted and for data managenent nay be withheld until the
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data i s provided.

A prelimnary data dictionary will be provided with the Vol une [ ]
attachments. The database is required to convey the data in a way that can
be easily researched, understood and i ngested by the CGovernnent. The
Contractor may utilize their own schema structure as needed within the
above constraints for the val ues used by the Governnent. Popul ate al
fields within each table for every record as applicable. Wilize the sane
tabl e names, fields, field nanmes, field types, dommins, units, precision
and rel ationships as defined in the data dictionary agreed upon in the 100
Percent Data Managenent Pl an. Tabl es added to the database exclusively for
use by the Contractor for their own internal business processes not
related to the verification of work are not required to be transferred to
the Governnent. This exenption does not include QC data.

1.2 Schema Changes

I ncorporate any additional requested database fields, tables,

rel ati onshi ps and dat abase views, either as requested by the [ COR [ACQ,
or as necessary to capture new features of work, throughout the Contract.
The Governnent's data nmanager will work with the Contractor's data manager
to ensure requested new structural changes do not add significant burden

Propose nodifications to the database schena that will inpact the
Covernnment's ability to ingest the data as needed. Any changes to the
schema i npacting the tables, fields and rel ationships ingested by the
CGovernment rmust be approved by [COR][ACO prior to any change to the EDB
and docunented in the subsequent update to the Data Managerment Plan. This
requi renent does not apply to triggers, tables, and fields, and other

el ements that are built for the Contractor's use only. Clearly identify
the table(s), field(s), and or relationship(s) to be changed, and the
specific changes to be nade. Repair or popul ate any records that were
collected prior to the schema change that may be affected.

.1.3 Dat abase M rror

Allow the Governnent to view all tables in the EDB using Mcrosoft Access
software. This can be acconplished through upload of a mrror database to
the SFTP (dat abase(s) files updated daily which contain copies of the EDB
tables but are not directly updated with new project data from sources
other than the EDB), or by providing a Mcrosoft Access file with
security-conpliant live-linked data tables, and/or through other neans
proposed by the Contractor in the 50 Percent Data Managenent Pl an, and
accepted by the [ COR [ ACQO .

1.4 Ongoi ng Schena Updat es

For updates to schenma of the Governnent's tabl es throughout construction
after the initial "Proposed Changes To The Enterprise Database Schena"
submttal in PART 1, SUBM TTALS SD- 01, update the follow ng docunents
hosted to the appropriate location of the SFTP site that detail the
changes:

a. An excel docunent detailing the new field nane, field type, associated
units, field definition, relationships if any, and any associ at ed
cal cul ati on used to produce the val ue.

b. ER diagram of the database structure that reflects the change.
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3.

3

3.

c. Any inpacts to the existing dataset arising fromthe change.
d. Reason for the change.
Submit this spreadsheet weekly with all changes fromthe week for

[CORI[ACO approval. If there are no schema updates, formal submittal is
not necessary

.1.5 Dat abase Vi ews

The construction of database views is required by the Contractor in order
to facilitate providing data specified in sonme of the visualizations. The
CGovernment will provide the required cal cul ations, constants and

definitions needed to facilitate the construction of these database views.

2 DATA DELI VERABLES FOR SPECI FI C FEATURES OF WORK

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: The state of data requirenents across UFGS
specifications are highly variable from docunent to
docunent. This section is intended to specifically
detail the data deliverables for work already
specified in the feature of work sections as the
exanples in section 1.3 outline. This section is

i ntended to provide a venue for detailing data and
report deliverables that are NOT properly detail ed
in other sections of the contract. For exanple if
there is no renpte sensing section, the Li DAR, or
phot ogrammetry deliverabl es may be stated here. O
if not covered in the grouting section, OPTV
deliverables may be stated here. Keep in mnd, this
opens a can of worns. These types of work have
preci sion, accuracy, equipnent, calibration, QC
processi ng, and ot her requirenments that should be
stated sonewhere to ensure a quality data product is
received. In a perfect world there would be no
sections of requirenents like this in this
specification. Alternatively, this tenplate can al so
be used for consistency in the appropriate feature

of work specification sections if needed.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

2.1 Data and Reports

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Insert a description of the data type.

EE R I R R S R I R I R I R S R R R R R S R I R I R I R R S R S R R R S

[ 1]
2.1.1 Raw Dat a

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

NOTE: Insert a list of the raw data file types,
contents and turnover tines and nethods if different
fromwhat is specified in Part One "Geospati al

Met adat a". Sone datasets may be appropriate for
scanned copy of a paper record generated by the
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equi pnrent, such as Koden raw data, however the

majority of data will be received digitally.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

[ 1]
3.2.1.2 Processed Dat a

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include any final deliverables required to be
produced fromthe raw data including file type,
resol ution, hosting size.

EE R R S I R R I R I R I R S R R R O S R R I R I R R S R R R R

[ ]
3.2.1.3 Reports

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

NOTE: Include the contents and requirenents for
reports associated with data subm ssions. Sone
verifications will be satisfied through the

subm ssion of a report containing the data rather
than the data itself. One exanple of this is
verticality verification for cutoff wall panel
excavations - a report subnmitted show ng
verticality, alignnment, and rotation of each el ement
with plots generated fromthe Koden data is far nore
useful for rapid approvals than the raw data where

t he governnment woul d have to generate these
products. Renenber, these requirenents belong in the
appropriate work section. Only list themhere if

t hey have not been required there.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

[ 1]

3.2.1. 4 Vi sual i zati ons

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Include any specific visualizations needed in
G S including synbol ogy and bi nning, plots, charts,
graphs, and tables of data. in this section.

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

[
3.2.1.5 Dr awi ngs

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

NOTE: |If progress drawings are required as part of

the delivery, detail here.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

[ 1]
[3.2.2 Grouting and Water Pressure Testing

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: Bel ow are exanples of data sets for specific

features of work, including howthey will be
di splayed in GS and the associ ated data plots
needed. |If the contract specifies that the

Contractor builds and mai ntains a dashboard, the

vi sual i zation informati on nmay be better placed
within the section pertaining to the dashboard vi ew
of the data. It has been presented here for ease of
reference. Format the specification according to the
organi zati onal structure that makes it the sinplest
to reference for both the Contractor and the

Gover nment .

Adj ust this section as necessary to capture specific
proj ect needs. OGther typical required reports could
i ncl ude anchor installation, drilled shafts/piles,
excavation, blasting, earthwork, or other features
of work.

These requirements nust be devel oped with heavy

i nput fromthe technical designer for that feature
of work specific to the project. Tailoring options
are avail able here for "WEB-BASED G S | NTERFACE".

ENSURE THESE ARE NOT DUPLI CATE REQUI REMENTS I N OTHER
SPECI FI CATI ONS

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

3.2.2.1 Raw Dat a

Provide digital raw and appended raw data files of the automated grouting
control and data collection systemin .csv fornat and |load to the
appropriate location of the SFTP site within 12 hours for raw data and 24
hours for appended raw data. Format raw data files, or appended data files
if not an option for raw data, such that the field headers have names that
all ow the user to understand what date they contain

3.2.2.2 Processed Dat a

Provi de grouting and water pressure testing data to all required fields of
the EDB as detailed in the data dictionary, provided in the Volunme | ]
attachments. Differentiate water pressure testing records in the nam ng
convention and in the EDB records in accordance with the provided data

di ctionary.

3.2.2.3 Reports

Furni sh records of pay quantities to the [COR[ACOQ w thin 24 hours for
the previous day's activities. Submit daily records in the form of
drilling and grouting reports with the daily log of construction

Include in the drilling report:

(1) The location and station/offset of each hole drill ed;
(2) The date;

(3) Drill rig identification;

(4) Inclination and azi nuth;

(5) Time drilling was started and stopped;
(6) Rock type and condition if core is |ogged;
(7) Any unusual drilling conditions encountered;
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(8) Depth and quantity of drilling fluid | oss and gain;
(9) Total footage drilled.

Include in the water pressure testing report:

(1) Equipnent calibration |ogs;
(2) Date;

(3) Hole ID tested,;

(4) Depth of test;

(5) Pressures appli ed;

(6) Time interval;

(7) Vol unme of flow.

Include in the grouting report:

(1) Hole ID

(2) Date;

(3) Grout mxes used for each zone;

(4) Time of each grouting effort and pressures attai ned;
(5) Maximum mininmumand end injection pressure;

(6) Maximuminjection rate;

(7) Volume of grout nixture placed;

(8) Volume of cenment solids injected in the hole;

(9) Itenized total quantities of grout materials placed;
(10) Quantity of grout wasted;

(11) Tenperature of the grout;

(12) A plot of the evolving perneability and pressure with tine.

3.2.2. 4 Vi sual i zati ons

a.

Graphs - Included in PDF docunents, may also be included in Raw Dat a.

(1) Gauge Pressure, Effective Pressure (and Down hole Pressure if
used) vs. Test Duration in mnutes

(2) Flow Rate (gal/mn) vs. Test Duration in M nutes

(3) Apparent Lugeon value vs. Test Duration in M nutes

(4) Vol unme of grout, water, or dye vs. Test Duration in M nutes

Grouting, Water Pressure Testing or G out Trend Plots in PDF fornat
for each borehole and for each test type with all stages and graphs
shown (e.g., each borehole will have one PDF record of G out Trends
plots for all stages and one PDF record for water pressure test plots
for all stages). Hyperlink grout stages in GS profile view alignnent
to trend plots.

Grout summary synmbology in the G S environment: Synbolize grout
stages as a layer(s) in a section viewwthin the sinplified and
desktop G S environnent. Col or stages al ong a borehole to highlight
areas of high grout take. [Initial synbology nmust be gray for 0-5

gal lons, yellow for 5-15 gallons, brown for 15-30 gallons and red for
over 30 gallons.

Water Pressure sunmary plots in the GS Environnment: Water (and dye
testing) stages nust be colored al ong a borehole to highlight areas of
hi gh [ugeon values. Initial synbology nust be green for 0-3 |ugeons,
yell ow for 3-10 lugeons, brown for 10-50 |ugeons and red for greater
than 50 lugeons. Final "As-built" grout sunmary plot(s) must be
provided in an Adobe PDF and as per Section 01 78 00 CLOSEOQOUT

SUBM TTALS (as-built draw ngs).
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e. Create and nmintain a georeferenced, three-dinensional CAD file with
pl an and section views for the devel opment of the as-built draw ngs
outlined in this specification. Represent each hole drilled and
grouted in both plan and section views of the nodel. Display the
following information in section view, and submt acconpanyi ng pl an
view drawi ngs for orientation of the profile. This nmay require nore
t han one view of the same section:

(1) Hole location by station with applicable orientation or
orientation indication and inclination

(2) Grout volunes and m xes placed per stage in gallons;
(3) Synbolized by grout vol une;

(4) Lugeon values fromwater pressure testing by stage;
(5) Drilling information (e.g., cavities, rod drops, water
| osses, and ot her data as applicable);

(6) Ceologic formations along the profile as a backdrop
(7) Location and type of |ost tooling;

(8) Irregular events;

(9) Hol e depths and top and bottom el evati ons;

(10) Stationing at regular intervals;

(11) Grout hole IDs;

(12) El evations.

Display the following information in plan view

(1) Gout holes with [ abeled hole ID;

(2) Instrunentation, exploratory drill holes, or other rel ated
structures in the inmediate vicinity;

(3) Final bottom elevation of the holes;

(4) Northing and easting grid;

(5) Conpass rose and scal e;

(6) Total grout takes for finished holes in liters gallons;

(7) Hole synmbolized by status (such as planned, drilled,

i n-progress, conpleted, and other synbol ogi es comonly used).

Provide all updated CAD source files for the drawi ngs and all other
necessary data to view and edit the drawings in the full CAD programvia
the SFTP site weekly. Use all applicable projections and datuns specified
and ensure all features are georeferenced to project survey control
Update records and drawi ngs within | 1[48] hours of data collection
or [24] hours of progress status changes, and submt updated digital PDF
copies on a weekly basis for the duration of the grouting via the SFTP
site. Provide one full-size, color printed copy submtted to the
Contracting O ficer weekly. The [CORI[ACOQ nay request changes in fornat
or symnbol ogy at any tinme and should take effect within [ 1[5] cal endar
days.

1[3.2.3 Cutoff Wall Verticality and Orientation

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Tailoring options are avail able here for
"WEB- BASED G S | NTERFACE" .

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

3.2.3.1 Raw Dat a

Provide the digital raw data files of the verticality and orientation
nmeasuring device. If the native file format requires proprietary software
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to read, convert the files into an Excel -readable format. Provide printed
hard copy data produced by the [ ][ Koden] via a clean, legible scan in
PDF fornmat.

Load raw data files and scans to the SFTP within 12 hours of the
nmeasur enent of the excavated el ement.

.2.3.2 Processed Dat a

Provi de active data and associated plots of verticality and rotation in

M crosoft 365 Excel or another approved software application which clearly
denonstrate actual position in space along every axis. Plot this against
theoretical |ocation in space and specification tol erances. Label al

data, constants, and values with units, and orientation in relation to the
project baseline. Provide plots within 24 hours of the excavation via RVS
and the appropriate location on the SFTP.

.2.3.3 Reports

Submit detailed reports of the verticality, alignnent, and rotation of
each el ement excavation within 24 hours of neasurenment of each excavation
Submit reports of verticality, alignnent, and rotation for each el enent
and its neighboring elenments for signed off by the [CORI[ACO prior to
backfilling the element with concrete, as detailed in Section

[ ][ Section 31 56 10 CUTOFF WALL]. Both reports nust depict actua
versus theoretical alignnent as specified in this section. Refer to both
the raw and corrected verticality and rotation measurenent data with a
full list and explanation of all values, constants, formulas, and

i nformati on used to process this data. Submit to-scal e graphical plots for
each test per the requirenents herein. Subnit any diagrans/schenatics
necessary for interpretation of the data. Use the sane reference
orientation in all instrunent reports.

.2.3.4 Vi sual i zati ons

Drawi ngs showi ng an anal ysis of barrier wall elenents nust be conpl eted
for each elenment and each set of adjoining elenments show ng the
verticality, orientation, overlap and continuity of the barrier wall.
These drawi ngs must be conpl et ed weekl y.

Di splay actual |ocation of these elenents in space in the G S environnent,
in plan and section views. Display overlap between elenents in the AS
envi ronnent as a separate |ayer

a. Sections of barrier wall elenments taken at | ] meters (m | ]
foot (ft) depth intervals of the actual |ocation of all barrier wall
el enents nust be shown in plan view such that they are | ocated
correctly in space and the verticality and alignnent of each el enent
at each | ] m| ] ft depth intervals can be seen

b. These plan view section cuts of the elenments nust also include a
section at the top of the wall, at the soil-rock interface and at the
bottomof the wall. The el enent section cuts at depths nust be pl aced
in layers by depth that can be turned on and off by the user
separately such that user can | ook at section cuts of all conpleted
barrier wall at sonme specified depth individually (e.g., 30 feet bel ow
work platform or at bottomof barrier wall el enments).

c. Overlap between adjoining el ements nust be shown as red when criteria
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specified in [31 56 10] is not net, yellow when criteria are within
0-5 percent over requirenment and green where criteria is nore than
five percent over requirenment. Final overlap analysis and draw ngs
nmust be conpleted in CAD format as per Section 01 78 00 CLOSEQUT
SUBM TTALS (as-built draw ngs).

o

nclude all relevant base |ayers such as stratigraphic units,
embanknments extent, abutment contacts, instruments, station/elevation
grid, location of features that cross-cut the enbankment, existing
grout curtain, existing post-grouting water permneability data,

top-of -rock, and other datasets as requested. Al so include the

[ Koden-] cal cul at ed excavati on and pl acenent geonetry of
panel s/ secants, and [hydronmi||-]detected top-of-rock if data is

col I ect ed.

e. Visualize verification holes in the cutoff wall as Iine/polyline
features, and concrete anomalies as point features w th unique
synbol ogy for each type of concrete anomaly. See the Vol unme | ]
attachnents for details.

f. Hyperlink verification hole elements in G S to Hvorslev plots, CCTV
footage files, and OPTV/ ATV | ogs.

1[3.2.4 Li DAR Surveys

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R

NOTE: Tailoring options are avail able here for
"DESKTOP G S FI LES".

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

3.2.4.1 Raw Dat a

Provide raw Li DAR data in .LAS format, including acquired Li DAR |ine
strips and the SBET files with all EO information included. Calibrate raw
files. [The .LAS files must include all returns, intensity data and RGB
val ues.] Submit all raw data to the SFTP within | 1[48] hours of
generati on.

Deliver mass point data utilizing .LAS [ 1[V1.4], containing all .LAS
items of point data record format 1. The header file nmust contain al
systemgenerated .LAS itens as defined in the Public Header Bl ock, and at
a mnimummnmust contain the "File Creation Year Day" and "File Creation
Year" which will represent the final deliverabl e-generated .LAS date
Specify the projection information for the point data in the Variable
Length Record using the appropriate GeoTl FF t ags.

3.2.4.2 Processed Data
a. Noise-renoved Li DAR point cloud (classified points) with return nunber
in .LAS format. Break files up into approved tile schene. [The .LAS

files nust include all returns, intensity data and RGB val ues.]

b. Create Digital Elevation Mdel (DEM using an appropriate

i nterpolation nethod to produce | ]1[0.01] ni ]1[.3937008] in
posti ng DEM for geol ogi ¢ foundati ons and sl ope nonitoring surveys, and
[ 1[21.0] nf ][3.28084] in -posting DIM for quantity surveys,

however this resolution may be adjusted at the direction of the
[CORI[ACO . Reference DEMs to the sane horizontal and vertical datuns
as the .LAS files. Produce DEMs in GeoTIFF file format. Tiles nust be
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edge joi ned and seam ess within the project. Docunent interpolation
and ot her data processing nethods and provide in the netadata.

c. Process geologic foundation datasets to produce vector features in A S
of all discontinuity and other structural rock features and of denta
concrete.

d. A sanple synbol ogy and visualization for nmonitoring survey
del i verabl es showi ng cunul ative displacenment is provided in the Vol unme
[ ] attachnents. Uilize this sanple as the basis for show ng
changes to nonitored areas over tinme.

e. Provide project-based netadata for all final data products.

f. Submt processed datasets within | ][ 7] days of conducting the
field survey.

3.2.4.3 Reports

Produce a report for each foundation (horizontal and inclined surfaces or
tunnel section), that includes all requisite netadata, quality control
field fornms, the field checklist for foundation cleaning signoff show ng
data collection was not started until the [CORI[ACO confirned appropriate
cl eani ng had taken place, data collection technician and Gover nment
representative sign off that conpliance with Section SURVEY CONTROL

par agr aphs LAWS AND REGULATI ONS GOVERNI NG AERI AL DATA COLLECTI ON and
SECURI TY REQUI REMENTS were foll owed, and any other information as directed
by the [CORI [ ACQ .

For nmonitoring surveys produce a report including survey draw ngs show ng
cunul ative displacenment cal cul ated between initial and nost recent DEM

dat asets, and field notes, within | ] [48] hours of data collection
For displ acenment drawi ngs, utilize a binning for features that captures
[ 1[0.01] nm [ ]1[-3937008] in changes, and a synbol ogy that nakes

t hese changes easily identifiable utilizing both raster synbol ogy and
contouring lines as necessary to achieve a high-quality visualization
Submit a final report of nonitoring surveys at the conpletion of the
project and prior to denobilization. Submit all quantity surveys conducted
utilizing LiDAR in accordance with | ] SURVEY CONTROL

1[3.2.5 Ot hoi magery
3.2.5.1 Raw Dat a

Provi de the raw i magery exposures acquired (Stereo Pairs), the final
aero-triangul ation solution (Exterior Orientation EOfiles) in the format
required, or as directed by the [CORI[ACO . Submit raw data to the
appropriate folder of the SFTP within [ ] [48] hours of generation

3.2.5.2 Digital Data

Othorectify the imagery to create a digital nosaic for the entire project
area. Enploy software techniques to radionetrically process the

ort hophotos to ensure naxi numtone and contrast bal ance between adj acent
tiles. Docunent the techniques applied in the Data Managenent Pl an

Use the sane tiling scheme fromthe Li DAR deliverables for each ortho

deliverable, and provide the final 4-band digital orthophotos in
unconpressed GeoTIFF format (. TIFF) with world files (. TFW for each tile.
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Produce vector polygons in GS of the dental concrete placed if collected
with imagery. Subnmit all processed data to the appropriate fol der of the
SFTP site within [ ] [7] cal endar days of generation for geol ogic
foundations. Submit monthly site overview inagery within [ ] [48]
hours of data collection

.2.5.3 Met adat a

Project-level Metadata nust conmply with the current |1SO Content Standards
for Digital Geospatial Metadata including | SO 19115-2. ESRI ArcCat al og,
ArcA@ S Pro, or script-based geoprocessing tools may be used to create the
net adata records. Construct netadata records with sufficient quality to
pass through the USGS Metadata Conpiler with less than three errors. Al
products generated nust be identified in the netadata.

.2.5.4 Reports
Include in the report for each foundation part all applicable information

for orthoinmagery collection. Submt to the appropriate folder of the SFTP
site within | ] [7] cal endar days fromdata collection

1[3.2.6 Bat hynetric Surveys

3.2.6.1 Raw Dat a

Provide all field verified survey control nonurments as digital data in US
Survey Feet reduced to the nearest | 1[0.3048] cn | ][-.01] foot.
Survey control nust be provided in PNEZD format and submitted in

conma- separ ated val ues (.csv) file extensions.

Provi de all hydrographic el evati on soundi ngs and topographic shots (if
applicable) as digital data in US Survey Feet reduced to the nearest

[ 1[3.048] cmr | ][-1] foot referenced to nmean | ower |ow water
(MLLW. Provide point files in ENZ format and submit with ".xyz" file
extensions for all multi-beam hydrographi c soundi ngs sorted into

[ 1[30.48] cmr | 1[1] foot cell size, nean biased (on cell-center),
with z values in el evation node.

.2.6.2 Processed Dat a

Provide [.dgn] graphics files and DEMfiles with [Bentl ey OpenRoads

Desi gner; McroStation SS10; Autodesk]. Create files utilizing a

dat a-reduction and averagi ng techni que submitted and approved in the

Bat hynetric Survey Plan. Additionally, provide all vector feature classes
(in a file geodat abase) for topographic contours or other applicable
features |l oaded to the G S npdel and created to produce progress or
as-built draw ngs.

.2.6.3 Pr ogress Drawi ngs

Provi de progress draw ngs for each survey made, show ng the excavated
surfaces, and as applicabl e benches, fractures, any blast damage and
whet her sl opes are in or out of specification tolerance.

I nclude [ 1[15.24] cm | ][0.5] foot contours and use a conti nuous
col or synbology for the raster surface which clearly shows how the
excavated surface is changing over time. Reference surfaces to the digital
plan files provided at award. |Include all pertinent Contract information
inthe title block. Include below the notes section all tables for survey
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limts, survey project control, and excavation limts. Submt one digital
PDF of the drawing for each slope verification survey, and the fina

survey with the digital stanped/signature of the Certified Hydrographer
Submit all required drawings and data files with the submttal for paynent.

13.3  WEBSITE | NTERFACE OF DATA

3.

EE R R R S I R R I R R I R I R R R I R S I R I R I R I R R R R R R R R

NOTE: The conplexity of the web interface should be
dependent upon the scale and conplexity of the work
performed. The requirenments in this section should
be added to the contract if there is any type of web
interface utilized - they include general security,
operability and system QA tools. The tailoring
option for "WEB | NTERFACE" is utilized for this
secti on.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

3.1 Cener a

Vi sual i ze every elenent for which there are spatial coordinates, and
provi de construction verification and nmonitoring data and visualizations
in a format constructed to maxinize user conprehension of the data. [A
nockup and tabl es of dashboard views, @S alignnents, specified plots,
tables and A S |ayers and group | ayers] are available in the Vol une

[ ] attachnents. The verification and nonitoring goals are specified
in this section throughout PART 3 EXECUTION [and in the Volune [ ]
attachment s]. Show pl anned el enent | ayouts and positions for all designed
elements within the Contract (such as [ ][barrier wall elenments, rock
rei nforcenments, or drilling and grouting locations]), in their geospatia
| ocation, at their proposed |ocation before construction begins. Show
these sane elenents in their correct geospatial |ocation after
construction of each elenment is conplete in separate |ayers. Synbolize

pl anned, in progress, and as-constructed el enents using the COR-provided
symbol ogy, or as directed by the COR Include as many data fields in the
feature attributes appearing in the viewer as practical. Append rel ated
data to geospatial features at [COR][ACO request.

Propose any visualization substitutions in the 50 Percent Data Managenent
Pl an in accordance with PART 2, DATA MANAGEMENT PLANS AND ADDENDA. \Where
an alternative will be utilized, incorporate in the 100 Percent Data
Managenent Pl an subnmittal for approval by the [CORI[ACO. Provide a
prelimnary presentation of the Wb Interface conponents in accordance
with PART 1, SUBM TTALS, SD-01. Provide Wb Interface Updates for any
features where the interface needs to be updated, changed, or further
devel oped due to nmjor features of work starting later in the contract, in
accordance with PART 1, SUBM TTALS, SD-10. Exam ne these goal s and

requi renents, and where the specified itemwould increase the cost of the
system substantially due to additional software |icensing, or where there
is a superior or nore innovative solution, propose an alternative

vi sual i zation or process that acconplishes the sanme goal

. 3.2 Security Credentials

EE R R I I R I R I I R I R I R I R R R I R S I R I R I R I R R R R R R R R

NOTE: Bracketed | anguage is applicable to USACE
personnel only. Verify this for any organizations
out side of USACE prior to including in contract

| anguage.
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Grant 24/7 read access to the Governnment, the Contractor, and any rel ated
subcontractors for this contract. Grant representatives of the Governnent
any necessary usernane and password or other security credential for
access no later than 30 days fromthe Notice to Proceed. The Governnent
will provide a list of nanes and enmil addresses of users. [All Governnent
enpl oyees can be assuned to have a ESRI Viewer |license suitable for
read-only access to Arc@S Online map tool s]. For new personnel requested
by the Governnent throughout the contract, grant access and provide
security credentials within 24 hours of the request.

.3.3 Site Qperability and Usability

Ensure the website is fully functional, current, easy to navigate, and
conplete with all data available for retrieval by both autonated and
manual nethods. If the website does not nmeet this criteria, pertinent
paynments will be withheld until the issue is resolved and acceptable to
the Contracting O ficer.

.3.4 User QA Feedback and Tracking

Provi de graphic user interface forns on a web interface (can be a separate
tool fromthe G S viewer, but nust still be |inked/ enbedded via a tab or
other integrated neans into the main viewer) for any authorized user to
provi de direct feedback on the Contractor's database records, web
interface, and SFTP site work including the ability to:

a. Verify, flag for correction or nmasking, and accept data fromthe
dat abase tabl es;

b. Submt corrections or updates needed to the G S;
c. Subnmit corrections or updates needed to the dashboard,;
d. Subnit corrections or file updates needed to the SFTP site;

e. Track the status of submitted requests including relevant rel ated
information in a table which shows the follow ng infornmation

(1) Data managenent system (DMS) conponent the correction was
requested for;

(2) Date/tinme the request was submitted by the user

(3) The dashboard page, G S nodel alignnent and feature class, SFTP
fol der or other elenent the comment/request pertains to;

(4) The narrative request entered by the user
(5) Requesting user's name or initials;

(6) The status of the Contractor's response - i.e. "requested", "in
progress", "resolved", and "expired resolution wi ndow'. Script an
autonmatic update of any "in progress" issues to "expired
resol uti on wi ndow' when the 48-hour resolution wi ndow fromthe
date and tinme of submission is exceed prior to the issue status
bei ng changed to "resol ved"
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3.

4

(7) Date of resolution;
(8) Any resolution notes;
(9) Initials of Contractor personnel making the correction

Provide the ability to filter the information shown in the table based
on items a, c, and e above. Make any requested corrections or updates
to data records or displays within 48 hours of the request. The
Covernment will provide a |list of authorized users for accepting and
fl aggi ng dat abase records, however subm ssion of comments on the rest
of the DMS conponents nust be available to all Governnent project

per sonnel

WEB- BASED G S | NTERFACE

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: Tailoring option "WEB-BASED G S | NTERFACE" is
enpl oyed for this entire section".

EE R R R S I R I R I R O I R I R I R R I R S I R I R I R I R R R R R R R R O

Provide a secure A S interface per PART 2, "Wb-based A S Interface” which
nmeets the following mnimmecriteria:

a.

Produce dynamic views of data in 2D plan view, profile view, section
view and 3D, and integrate CAD and BIM el enents to these views as
appropriate to depict constructed conponents in correct geonetry and
geospatial location. Incorporate alternative alignments and static
section views as specified in the Volunme | ] attachnents or as
requested by the COR

Synbol ogy of represented data in the G S nust be changeabl e upon
request by the Governnent, but does not need to be editable inside the
web environnent. Conpl ete requested synbol ogy, filters, or other

di spl ay changes within 24 hours of the request. Provide synmbol ogy for
progress to represent "planned", "in progress" and "as-built" such

t hat specific subconponents of the structures (i.e. [cutoff wall bites
and panels, control tower lifts, outlet works lifts]) can be tracked
for progress with this layer. Additionally for all testing data

di splayed in the G S, provide a synbol ogy for passing, failing, and
passing re-test (or as directed by COR);

Include a well-organi zed table of contents for the GS viewer w ndows
with the capability of turning |ayers and groups of |ayers on and off;

Group relevant layers in the G S table of contents together by

features of work as specified in the Volunme | ] attachnents (e.g.
[instrunentation, geotechnics, designed structures, blasting (plan and
report), cutoff wall, tunnel, control tower, excavation, nonitoring]);

Apply scaling | abels to features so that at an appropriate scale the

| abel s appear, but never overwhelmthe view. Include the ability to
turn labels off. Apply one feature class in each view with | abels that
al ways appear as a reference for the user for orientation such as a
station line or other primary project |ocation reference;

Include a self-serve function for downl oadi ng the nbst data associ at ed
with a selected feature in the web browser;
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g. Provide a standard, off-the-shelf option to generate a PDF nmap from
the current viewin any GS viewer alignment. The PDF nust be of a
formatting quality suitable for including in reports, for exanple the
frame nust be centered and in an appropriate size on the page, and
contain a legend for all elenents included. The Governnent nmay request
any structural changes to the graphical displays of data at any tine.
Conpl ete any requested changes within 48 hours of the request.

h. Include links to static docunments and plots where docunments are
associated with a single |location or |ocation range - for exanple:
phot ogr aphs, PDF QA/ QC reports, scanned handwritten docunments and | ogs
in PDF, PDF checklists, PDF or JPEG sanple tickets, PDF test reports,
grout plots, water pressure test results, and other inportant
docunents as directed), final subnmittal packets, interactive reports
such as concrete breaks or other reports listed in this specification,
and As-built or Progress Drawings for construction elenents wthin
this system Set up the |links using hyperlinks as specified or other
t echni ques proposed by the Contractor in the 50 Percent Data
Managenent Pl an, and approved by [CORI[ACO in the 100 Percent Data
Managenent Pl an.

For reports (e.g. pdf's, photos, field formscans, and others) that
are approved by the Government's data nanager, provide a |ocation on
an anonym zed external web folder such that the user does not have to
provi de user credentials to access each hyperlink. Exanples of this
type of data include [boring logs, verticality reports, or itens for
pay]. Hyperlink all documents which contain any structural schematics
or information about distress in the enbanknent or structures directly
to the SFTP site so that secured access is nmaintai ned. The [ COR] [ ACO
will direct which additional datasets nmay be sensitive. Any docunent
determ ned by the [COR][ACO to contain sensitive information nust be
password protected.

i. Provide the option of a storynmap/operations dashboard style fornat
wi th enbedded G S and sunmary statistics for QC testing data;

j. Make new spatial features available in the ArcPortal environnent
wi thin 24 hours of generation;

k. Make other data available within 24 hours of generation, or as
specified in other sections of the contract.

.5 SYSTEM TESTI NG

Provide a test of the data nmanagenment systemw thin 30 days prior to the
start of production data generation. This includes |oading dunmmy records
to all fields of the database and feature services, and verifying that the
data is correctly appearing in the digital delivery products required by
the Contract.

Clearly mark all dummy records as such within a record tracking field of
the database. Once the test has been successfully conpl eted, renove the
dunmy records fromthe database. Provide docurmentation of the test
conduct ed including the foll ow ng:

a. Date the test was conduct ed;

b. Nanme(s) of person(s) conducting the test;

c. Specific steps conducted in order to test the systemincluding a
brief narrative explanation of the purpose of each step;
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d. The results of each test step;

e. Any actions that were taken to achieve an acceptable test result
whi ch include a final operational system

f. Docunented support including any screenshots necessary to
denonstrate that the systemis operational according to the

requi renents of this specification

g. Date and verification all/only dumy records were renoved fromthe
dat abase.

3.6 DYNAM C DATA WEB | NTERFACE

EE R I R R S I R R I I R R I R I R I R R I R S I R I R I R I R R I R R R R R R R

NOTE: As with other elenents of the data system
design, the graphical data visualizations the
Covernment wants need to be communicated clearly to
the Contractor. Each specialty subcontractor may
know what is expected fromtheir specific work, but
only the project personnel know what CGovernnent
requirenments need to be eval uated during
construction and for post construction risk
assessnments (if applicable). If specific web
interface visual formatting (e.g. item"i" above- or
ot her specific views of certain data streams, ESR
storymap formats, or integrated data visuals and
ESRI maps, the specification will need to be very
detail ed and prescriptive about what is wanted, and
it is good to provide any additional attachments
needed to clarify the Governnent's intent.

The tailoring option for "DYNAM C DATA | NTERFACE"
has been enployed for this entire section

EE R R R I I R I R I I R R S R R R I R R I R S I R R R I R I R R R R R R R

Provide functionality within the web interface platformto provide dynamnic
views of data plots, charts, graphs, tables, w dgets, and other formats as
directed by the COR Visualization nust nmeet or exceed requirenents,
deviations in style and navigation controls are acceptabl e however nust be
approved by the Governnent in the web viewer approval. The initial plots
and other formats will be provided in the Volune attachnents. The spatia
web interface nmust neet the following criteria at a mnimum and nust add
other criteria as directed by the COR

a. Build the plots and ot her data-displays for each feature of work as
specified in the Volume attachnments. As work progresses the nay
request additional plots or data displays based on specific issues
encount ered. Add new data di splays within 48 hours of the request;

b. Provide the ability to adjust scales on the data displays, or update
scal es as requested by the COR and conplete requested changes within
24 hours;

c. Provide the ability to select data to be displayed (e.g. by groups of
features, location, feature of work, and others as pertinent to the
work) and to filter the data by crucial elenments such as date range,
feature subpart or other elenments as directed by the COR

d. Synbolic and col or conponents of display, and scales or binning of

val ues (where applicable) nust be changed at [COR][ ACO request.
Conpl ete any requested changes w thin 24 hours;
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3.

e. Include an intuitive, well-organized, graphic user interface for
navi gati on between and within the spatial and dynam c data portions of
the website, and for hosting the user guide, recorded trainings, and
user input forms for system QA

f. Provide the ability to view relevant data di splays together for ease
of access and conparison. Specific requests are listed in the Vol une
[ ] attachnents;

g. Provide legible synbology and | egends for all plots, and | abel axes,
axi s points, and data points on displays as appropriate to bal ance the
need for information with the need for conprehendi bl e display. Apply
scaling labels to features so that at an appropriate scale the |abels
appear, but never overwhel mthe view - or so that |abels appear when
t he nobuse hovers above a plotted point/bar, or other feature. If the
option for the user to turn labels on or off is available in the
application, enploy it. Make changes to synbol ogy, scaling, |abeling,
and/ or erroneous data maski ng when requested by the [CORI[ACO within
24 hours;

h. Script the connection of data displays to the Contractor's EDB, so
that data is updated to the visualizations within 10 m nutes of an
update to the EDB

i. Provide a nethod to create printed products with | egends.

7 DESKTOP G S FI LES

EE R I R R S I R R I I R R I R I R I R R I R S I R I R I R I R R I R R R R R R R

NOTE: For software products such as ESRI Arcd S,
make sure to | ook up the version that is nost
currently available to the organization and fill it
in. It is advised to have the contractor utilize
software that is already FedRAMP approved and wi dely
avai l able to all Governnent technol ogy users via an
enterprise license. Allowi ng the contractor the
flexibility to use their own choice of software may
result in a product that cannot be used by the

proj ect .

The tailoring option for "DESKTOP A S FILES" had

been enpl oyed for this entire section
ER R IR I I R R R R R I I R R R R R I I I R R R S I I R R R R R S S I R R S I I I R O I R I I I R R R R S I I I I

Build the ArcPro G S project to contain geospatial data such as feature

cl asses i n geodatabases, rasters (e.g. DEM DTM .CeoTiff, .Tiff), point

cl ouds, and other applicable geospatial file formats. Display all elenents
associated with the 3-di mensional |ocation in this environnent and include
all associated attribute data. Build plan and profile views, any speci al
section or other views, and 3D view as detailed in the Volune | ]
attachments. Add all data from EDB tables with associ ated spatia
conponents, feature classes, rasters, imagery or CAD |layers visualized in
the sinplified GS as layers within this project package.

Publ i sh updates of el enment progress or geonetry/location changes, to the

web-viewer within 48 hours of field generation of the data. Update the .aprx,
and raster datasets to the SFTP within 24 hours of an update (i.e. nightly
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when daily changes are occurring). Conplete netadata fields for each

feature class within the feature class

and in a separate docunent according to the netadata standards specified

in PART 1, Ceospatial Metadata. Upon conpletion of the contract,

conpl ete netadata docunentation and deliver to the Governnent finalized .aprx,
raster and other applicable files in the closeout subnmittal Final GS Files.

8 FI ELD DATA COLLECTI ON

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: This requirement should be utilized when
digital data collection in the field is needed by
the Governnent and the Contractor is adm nistering
the database and all visualizations in a web viewer
t hroughout the contract. The Governnent can devel op
and use the app fornms thensel ves, however the
Contractor needs to provide a nethod for ingestion
and display of this data into the viewer.

The tailoring option for "WEB-BASED G S | NTERFACE"
has been enployed for this entire section as this
work will only be utilized in association with a @S
Vi ewer .

R R R R R I R R I R I R R I R R I R I R R I R R R R I R R I R O O

Provide a nethod for Governnent input of data into the project database
and G S web interface through the use of customforns in an off-the-shelf
app designed for use Surveyl23 or Collector, or a simlar app accessible
by the Governnent. Work with the Governnent's data manager to devel op any
additions to the database schemn, spatial and dynanmic data |ayers on the
web interface, EGDB, and workflows for the input and visualization of this
data not already detailed in this specification and attachnments. If the
Contractor will build the app forns and provide the ESR account, the
[CORI[ACO wll provide the necessary information required for the
Contractor to create the app fields and G S features no |later than 30 days
prior to the start of data collection

.9 DATA MANAGEMENT PLAN

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Tailoring options are available for "SQ
RDBVMS EDB" and "ACCESS ENTERPRI SE DATABASE".

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Submit the 100 Percent Data Managenent Plan within 30 days of the data
management pl anni ng neeting, and update at |east every six nonths for the
duration of the Contract to include any changes or updates to any part of
the data nmanagenment system Attach all data submittals or plans required
as submittals in PART 1, SUBM TTALS SD-01 as addenda to the 100 Percent
Dat a Managenent Pl an. The Data Managenent Pl an nust i ncl ude:

a. A data flow diagramdescribing Contractor's Data Managenent System
i ncludi ng each data source type (e.g. raw data, raw appended dat a,
analog field data, digital field data), and processes for structured
and unstructured data collection and aggregation

b. A table of all datasets generated during the project that includes:

raw data format, data generation nmethod, identifying the data
generation systemif digital or automated, necessary data
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transformati ons, data appending, estimted start date of data

coll ection, and description of the data transfer process to the EDB
and/ or SFTP site. If data managenment is subcontracted, the prinmary
Contractor must coordinate with all applicable subcontractors to
provide all necessary information for the conpletion of this table.

Descri ptions of conponents of the data nanagenent system i ncl udi ng
software used to create, store, transfer, process, analyze or
vi sual i ze dat a.

Nam ng conventions utilized as detailed in PART 1, Nami ng Conventi ons.

Identify and describe data recording and gathering software and
hardware (e.g. nake, nodel, version and nmanufacturer) and the raw data
file formats it produces.

Docurent ati on of any formul ae, queries, scripts, and macros used to
calculate fields. Present the information in an organi zed and
nmet hodi cal format.

A realistic estimated (50 percent)/agreed (100 percent) schedule for
data coll ection and upl oad frequency for each data source if different
fromwhat is required in Part 1, Data Turnover Ti mefranes.

Alist with screenshots or witten details of the visualizations and
verification reports to be utilized as agreed in the data managenent
pl anni ng meeting. The Contractor nay propose better or nore
cost-efficient ways to show what is needed than what the Government
required in the 50 Percent Data Managerment Plan submittal. These
changes nust be reviewed in the data managenent planni ng neeting and
approved in the final 100 Percent Data Managenent Pl an subnittal

Expl ain how automated data that is obtained directly fromfield
sensors by various subcontractors will be integrated into the

web-vi ewer. Exanples of this data woul d be automated instrunentation
data, seismic data, and concrete thermal data

Ent erpri se dat abase docunentation including relationship diagrans,
data source tables, and database schema including fields, field types,
units, precision, views, and other pertinent data as directed. |If new
tables, fields, relationships or views are added to the EDB (as
described in PART 3, Docunented Enterprise [ SQL][ M5 Access] Database,
t he changes nmust be reflected in the schenma, and added to the Data
Managenent Plan in an addendumtable titled "Schenma Changes". This
tabl e nust show all information about each change and the date the
change was effective in the EDB

A tabl e of nanes, roles and contact information for the data
managenent personnel. |nclude one person for each feature of work
identified fromeach subcontractor that will serve as the POC for
techni cal data questions and probl emsol vi ng. Update when personne
changes.

Approved data transfer and data QC report fornat.

Approved Phot ograph PDF format.

Al'l proposed and approved changes to any component of the data
managenment system

SECTION 01 31 20 Page 86



0. At no nore than 6-nonth intervals, incorporate all changes into the
mai n docunment and resubnmit to COR Resubnission is also required when
a revision to the Data Managenment Plan is issued due to design after
award components, or other such significant changes or additions to
the EDB schenma and visualizations. Resubmttal nay occur after al
additions for each such approved feature of design/work have been
conpl et ed

Ensure all final docunentation of the EDB and ot her conponents of the
dat a managenment system have been docunented prior to a final closeout
subm ssi on of the Data Managenent Pl an

p. Mintain all data plans listed in PART 2, Addenda to the 100 Percent
Dat a Managenent Plan and submitted per PART 1, SUBM TTALS SD-01
Preconstruction subnittals as addenda to the Data Managenment Pl an
Updates to these plans nust be reflected in Data Managenent Pl an
Updat es.

.10 FEATURE OF WORK DATA COLLECTI ON PLANS

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: The followi ng plans are provided in case the
specification section associated with the feature of
wor k does not contain the plans. It is nore
appropriate for these data collection plans to be

| ocated within the corresponding feature of work
secti on.

This entire section is part of the tailoring option
" ADDI TI ONAL DATA COLLECTI ON PLAN SUBM TTALS".

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

3.10.1 Aut omat ed Grouting And Water Pressure Testing Data Collection Plan

No | ater than | 1[90] days prior to the comencenent of the work,
submt a detailed description, nane, nanufacturers nane, specifications,
sampl e out puts, and sanple M5 Excel -conpatible data files generated by the
Aut omat ed Grouting and Data Coll ection Systenms to be used during grouting
and water pressure testing. Name and provide product specifications for
all software products used to control or process data fromthe autonated
grouting systen(s). Additionally, name and provi de specifications for any
proprietary software required for gathering, processing, or viewng the
aut onat ed data. Specifications for conmonly used software such as

M crosoft O fice, Adobe Acrobat, or other similar progranms are not

requi red. Include descriptions of all mathematical operations and formul ae
contained within the software that are related to output files, such as
the nethod for calculating the effective pressure. Provide calibration
certificates for all instrunents nmeasuring pressure and flow

.10.2 Renot e Sensing Data Col |l ection Plan

No | ater than | 1[90] days prior to the start of data collection
propose a nethodol ogy and plan for the collection of

[ ][ Li DAR] [ ort hoi magery] [ photogrammetry] in accordance with the data
requi renents specified for [ ][ geol ogi ¢ foundations, routine

noni toring, site progress, quantities], or for any other purpose that
woul d i nmpact the resolution and accuracy of the data collection. O ganize
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the plan into separate sections for each nethod, and only conbi ne sections
applicable to both such as ground control and datuns. |nclude the
follow ng at a m ni num

11

a. Data acquisition nethods, workflow onsite, and how t he data
collection will be coordinated with construction activities and the
brief wi ndow of tine in which data may be col |l ected;

b. lIdentify a designated lead in charge of nobilization, planning, and
the coordination of activities with other elenents of construction
(e.g., foundation preparation and concrete placenment) and define
responsibilities in detail

c. ldentify roles and responsibilities of all personnel involved in
the data collection and processing effort;

d. Data collection, classification, and other paranmeters to be

enpl oyed as applicable (e.g., pulse rate, scanner frequency, point
density or other paraneters) in order to produce data to specified
requi renents;

e. Product delivery formats - |ist each product;

f. Metadata fields to be collected and provided and netadata fornat;

g. Ground control and accuracy standards;

h. Calibration testing nethodol ogy(s), equipnent calibration schedul e,
and certificates/proof of calibration;

i. Proposed equiprment for the collection of datasets including
manuf acturers specifications, catal og cuts and any applicable
regul atory or calibration certificates/records for the specific
equi prent used;

j. Description of internal verification quality control processes;

k. Data processing workfl ow and net hodol ogi es for converting raw data
i nto post-processed data products;

|. Data validation processes;

m Pre-processi ng and accuracy check

n. Processing quality control

0. Product delivery workflow and quality control

p. Propose a tile schene and size for deliverables.

g. Propose a sanple nonitoring survey synmbol ogy for visualizing
cunmul ati ve change detected if applicable.

OPENGROUND CLOUD DATABASE AND RECCRDS
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NOTE: This section applies to USACE projects only -
USACE uses OpenGround Cloud for drilling data.
Delete the tailoring option for OPENGROUND i f used
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by ot her agenci es.

This requirenment should be used for USACE projects
where the technical specification requires drilling
and core |ogging as part of the perfornmance of work,
and the submittal of associated boring | ogs. Sone
features of work which may require it are

geot echni cal investigations, blasting, grouting,
drilled shafts (pilot holes).

This entire section is part of the tailoring option
" OPENGROUND" .
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11,1 Di gital Loggi ng

The Contractor is encouraged but not required to utilize tablets in the
field for borehole |ogging, with the software Dataforensics pLog, which is
seam essly integrated with Bentley OpenGound to inport data fromthe
field into the database. If a digital data-gathering device is utilized,
apply the sane record tracking requirenents and data | oss prevention
standards as described in PART 1, Backups, Archiving and Di saster Recovery
and Record Tracking Requirenments. Load raw data files fromthe device to
the SFTP site in .csv format in accordance with the turnover tines stated
in PART 1, Data Turnover Tinefranes. The Contractor nust be able to
produce a witten or printed backup of field data in case an equi prnent

mal functi on causes a data loss. In the event of a data |oss, the
Contractor is responsible to re-log the hole fromthe core, and nust take
all necessary steps to ensure the data has been captured prior to core

di sposal or storage as applicable. Store |egible scans of these |ogs on
the appropriate |location of the SFTP site in PDF format within 48 hours of
conpl etion of the hole.

For digitally collected | ogs, the geol ogist who conpleted the | ogs nust
performthe required verification QC of the data in the database, and the
Cover nnment - approved digital [og format nust be used to produce PDF' s of
the logs for submittal according to the sane requirenments as nanual ly
conpl eted | ogs.

.11.2 Manual Loggi ng

If logs are conpleted nmanual ly, manually, enter the data into the
penGround cl oud database within 48 hours of the hole being drilled. The
geol ogi st who | ogged the hole nust performthe data entry for continuity,
and a separate geol ogi st nust performthe QC verification of the data in
OpenGround within 96 hours of the hole being drilled.

.11.3 Data Entry and PDF Drill Logs

For data entry into OpenGround, utilize fields with dropdown |ists where
applicable. Only use additional descriptions for text entry of data when a
dropdown list for that feature does not exist. Verify there is no
applicable field for a feature before using the Comments/ Remarks fields in
any table to enter data

Produce PDF | ogs of each hole fromthe C oud, and place on the SFTP site
within 24 hours of hole entry into QpenG ound, and submt in accordance
with requirenments in [ ][ Section 02 32 13 SUBSURFACE DRI LLI NG AND
SAMPLI NG . Submit a notification to the Governnment that the Finalized
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3.

3.

OpenG ound Cl oud Borehol e Database is ready for review in the cloud
environnent within 96 hours of the final hole for the project being
drilled.

12 DATA MANAGEMENT MANUAL
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NOTE: Tailoring options are available in this
section for "DESKTOP G S FILES", and "WEB-BASED G S
| NTERFACE"
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Wthin 90 days of the last record update to the EDB and prior to
denobi li zation, submit a final Data Managenent Manual . |ncorporate as part
of this manual the follow ng:

a. Al sections and contents of the final Data Managenent Plan, with the
i nfornati on updated to the end of the contract;

b. Final docunentation of the EDB including all netadata, data dictionary
and entity relationship diagrans (including table names, field names,
table fields, and rel ati onshi ps between these tables, added field
definitions), views/queries, macros, scripts (except those used as
interimtools and not applicable for archiving), sumary tables,
formul ae used to cal cul ate values or autommtically assign categories
(e.g. Pass or Fail based on a nunber or criteria fromanother field),
dat a source docunentation, units, and file structure for al
hyper!|inked or referenced docunments such that these |inks and
ref erences can be used once the EDB is installed on the [COR][ACO
net wor k;

c. An index and description of all conponents of the Desktop G S nodel,
including all elenents contained in the .aprx and .gdb(s), and any
separate netadata docunentati on;

d. A detailed index of the published feature classes organized in the
tabl e of contents of the web-hosted G S nodel;

e. The submitted and approved final index of the SFTP site contents by
file structure - described in Part 2, SFTP SITE

13 FI NAL EDB TURNOVER
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NOTE: Tailoring options are available in this
section for "SQ RDBMS EDB' and "ACCESS ENTERPRI SE
DATABASE" .
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Notify [CORI[ACOQ when the EDB is considered final with all data being
upl oaded and finalized. Submittal of the Finalized Enterprise Database

i ncl udes compl ete backup files fromthe [SQ. RDBMS] [ M5 Access]| dat abase
and separate .csv files of the final, fully documented [ SQ.][ M5 Access]
EDB tabl es containing all project data. Transfer nust take place via the
SFTP site prior to denpbilization and within 60 days after the final
record has been added to the database. The final database structure and
contents are subject to the sane QC requirenents for final data
verification and integrity, and must be approved by the [COR[ACO prior
to the final paynent for data managenent. Host the final EDB for 6 nonths
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after transmitting EDB docunentation, or until Contract closeout,
whi chever cones first.

-- End of Section --
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