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The Way It Used To Be

70+ Different Access databases
— Must search multiple databases to find all data.
— Must enter data manually into each database.
— Minimal GIS component
— Each database had it's own shapefile.



The Way It Used To Be

EPA’s Assessment Database (ADB) worked but had to be manually changed to
be copasetic with Missouri’s Water Quality Standards.

— Every Triennial Review required update to ADB
— No GIS integration.
— 303(d)/305(b) GIS shapefiles were a time intensive process manually created from the final

report produced for EPA.



Development of WQA

WQA is Phase Il of the MoDNR - Water Protection
Program Enterprise Application: “Missouri Clean Water
Information System” (MOCWIS )

- Phase 1 — Water Quality Standards
- Phase 2 — Permitting and Compliance

- Phase 3 — Water Quality Assessment



Groups Involved in Development

Application and Development Staff - Creating and programming
the system, Business Rules & GIS web application

Contractor — RKV Technologies — Business Analysis, Project
Charter, programming, ect.

GIS Staff - GIS database design, database and application
service management, help with the web application development
and configuration, subject matter expert/liaison, system
documentation/requirments

Enterprise Data Warehouse Staff — Database tasks for
OWIR/ATTAINS and WQX submittals, Report needs for the end
users (Business Objects/Web Intelligence)

MoDNR Staff — Design guides, testing, and conversion



Project Charter

Project Purpose which includes findings from Business Analysis and
recommendations for implementation

|dentified the Scope of the project- Goals & Objectives, Subject
Areas, Functions & Activities, What was not included in the project.

|dentified all users of the system

Detailed the Project approach

|dentified Project Team roles/ responsibilities
|dentified all team members and their responsibilities
Deliverables

Project Schedule



Development of the System

* Project Time Frame: 1/2009 to 9/2010 — 6 months of which was
Business Analysis

e Contractor created:

Project Charter that outlined the requirements and scope of the project.

User Interface Specifications - Documents that detail what screens are
needed and what they should look like.

Use Case Specifications — Documents that detail what the system is
supposed to do for each action performed in the system.



Business Analysis

Purpose — Capture the current water quality data management
process used by the Water Quality Monitoring and Assessment
Unit and provide a recommended solution.

Took approximately 6 months (1-2 several hour meetings per
week for ~ 6 months)

Documentation of the business needs found during analysis, as
well as documenting EPA OWIR/ATTAINS and WQX data
submission/schema requirements.

Outcome is a recommended course of action and set of goals for
MoDNR.



Goals from Business Analysis

Finding a replacement solution for all WQIS functionality
Reducing the number of water quality data repositories
Adhering to EPA reporting requirements

Reducing the amount of manual data entry required for water quality
raw data

Improving the accessibility of all water quality data

Providing a better overall solution for maintaining water quality data.



Documentation



Data Mapping



Bugs - Issue Tracking



Bugs - Issue Tracking



Deliverables

One enterprise system for information.

Searchable and available to MoDNR staff and public.
Under greater scrutiny

Greater consistency

GIS feature classes available for MODNR staff in real time.

GIS shapefiles will become available on the Missouri Spatial Data
Information System (MSDIS) for public use.

Automated process for submission of 303(d)/305(b) information
(OWIR/ATTAINS)

Automated process for submission of sample data to EPA’s
STORET database. (WQX)



End Product — The Water Quality
Assessment System

Web based enterprise application which supports the work of the
Missouri Department of Natural Resources (MoDNR) Water Quality
Monitoring Program.

Used for storage, organization, analysis and distribution of water
quality and assessment data collected by the MoDNR and many
other sources.

The application integrates data management with GIS editing
capabilities to save time, provide better data accuracy, and gain
timely access to the data by both in-house and public users.

Automated Process for flowing data to WQX and OWIR/ATTAINS



End Product

All components integrated into one system.



Acute Toxicity Events

Toxic Event ID
65

Date of Event
09/08/2015

08/22/2015

08/08/2015

08/03/2015

Q772015

07M13/2015

10/16/2014

09/30/2014

08/20/2014

06/26/2014

Nature of Event
Fish Kill

Fish Kill

Fish Kill

Fish Kill

Fish Kill

Fish Kill

Fish Kill

Fish Kill

Fish Kill

Fish Kill

Facility/NFS Name

Fruitland American Meat

Perryville Southeast WWTF

Belton WWTF

Cause

Oxygen,
Dissolved

Oxygen,
Dissolved

Oxygen,
Dissolved

Oxygen,
Dissolved

Other

Chlorine

Ammaonia,
Un-ionized

Ammaonia,
Total

Ammonia,
Total

Chlorine

Source

Dam or Impoundment
Manure Runoff

Dam or Impoundment
Dam or Impoundment
Agriculture
Unpermitted

Discharge,Domestic
Wastes

Industrial/comm.discharge,

Unpermitted

Sanitary Sewer Overflows

Pipeline Breaks

Pipeline Breaks

Size  WBID
1.3 103.00

14
1.3 103.00
27 103.00
4.0 3435.00
0.8 2184.00
1.5 2208.00

0.2
0.7 42400
2 1703.00



Comments’ |impaired by bacteria, and by cadmium and zinc in sediments. TMDL approved in 2006 for Diss. Zn

and Total Zn. Delisted for Pb in sediment 2016 (geometric mean below PEC threshold).

Save Changes

Use Attainment Assessed By Previous WBID Change Reason

AQL Use Not Supported Kirk Lambrecht | changes |
GEN Use Not Assessed, Inadequate Data Trish Rielly

HHP Use Mot Assessed, Inadequate Data Trish Rielly
IRR Use Not Assessed, Inadequate Data Trish Rielly Cause Delist Date Delist Reason

LW Use Not Assessed, Inadequate Data Kirk Lambrecht Lead-S  08/07/2015 WQS attained; new assessment method

SCR Use is Fully Supported Trish Rielly
WBCA  Use Not Supported Kirk Lambrecht

Use Attainments


















WQA - OWIR Batch Error Report E-mailed to
users before submission to OWIR/ATTAINS Node

Assessment Unit Validation Error(s):
AUID=6743, WBID=734.00
Uses exist with an Attainment of 'Supporting' or 'Not Supporting'; at least one Monitoring record must exist for the Assessment Unit.

AUID=4238, WBID=1293.00
Assessment Unit out of sync with MoCWIS Standards information; click the 'Sync with Standards' button to perform necessary updates.

AUID=4513, WBID=3326.00
Uses exist with an Attainment of 'Supporting' or 'Not Supporting'; at least one Monitoring record must exist for the Assessment Unit.

AUID=6683, WBID=32650.00
Uses exist with an Attainment of 'Supporting' or 'Not Supporting'; at least one Monitoring record must exist for the Assessment Unit.

AUID=3713, WBID=3825.00
Assessment Unit out of sync with MoCWIS Standards information; click the "Sync with Standards' button to perform necessary updates.

AUID=2340, WBID=32931.00
Assessment Unit out of sync with MoCWIS Standards information; click the "Sync with Standards' button to perform necessary updates.

AUID=2341, WBID=3937.00
Assessment Unit out of sync with MoCWIS Standards information; click the "Sync with Standards' button to perform necessary updates.

AUID=8475, WBID=3981.00
Assessment Unit out of sync with MoCWIS Standards information; click the "Sync with Standards' button to perform necessary updates.

AUID=68457, WBID=7033.20
Assessment Unit out of sync with MoCWIS Standards information; click the "Sync with Standards' button to perform necessary updates.

AUID=6425, WBID=7033.30
Assessment Unit out of sync with MoCWIS Standards information; click the "Sync with Standards' button to perform necessary updates.

AUID=130%, WBID=7171.10
Assessment Unit out of sync with MoCWIS Standards information; click the "Sync with Standards' button to perform necessary updates.

AUID=6945, WBID=7182.00
Assessment Unit out of sync with MoCWIS Standards information; click the 'Sync with Standards' button to perform necessary updates.

AUID=595%4, WBID=7326.00

Use AQL / Impairment Nutrient/Eutrophication Biol. Indicators exists with incomplete GIS information; each Impairment must have corresponding G1S information.
|



OWIR/ATTAINS Submittal



WQX MoDNR Node Submittal



WQX Node Error Report

Message Parse and Load Initialized and Waiting at 04/06/2016 09:24:00 AM
Message Parse and Load started at 04/06/2016 01:28:32 PM

Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error
Error

Sample Fraction Mame is required when Characteristic Name = "Inorganic nitrogen (nitrate and nitrite)"”
Sample Fraction Name is required when Characteristic Mame = "Orthophosphate"

Result [Line 1), Activity Identifier=13130
Result [Line 1), Activity Identifier=13130

|Sample Fraction Name is required when Characteristic Name = "Inorganic nitrogen (nitrate and nitrite)"

!REEUIt (Line 1), Activity Identifier = 13132

Sample Fraction Name is required when Characteristic Mame ="Orthophosphate”
Sample Fraction Mame is required when Characteristic Name = "Inorganic nitrogen (nitrate and nitrite)"
Sample Fraction Name is required when Characteristic Name ="0Orthophosphate"
Sample Fraction Name is required when Characteristic Name = "Inorganic nitrogen (nitrate and nitrite)"
Sample Fraction Name is required when Characteristic Name ="Orthophosphate"
Sample Fraction Mame is required when Characteristic Name = "Inorganic nitrogen (nitrate and nitrite)"”
Sample Fraction Name is required when Characteristic Mame ="Orthophosphate”
Sample Fraction Mame is required when Characteristic Name = "Inorganic nitrogen (nitrate and nitrite)"”
Sample Fraction Name is required when Characteristic Mame = "Orthophosphate”
Sample Fraction Mame is required when Characteristic Name = "Inorganic nitrogen (nitrate and nitrite)"
Sample Fraction Name is required when Characteristic Mame = "Orthophosphate”
Sample Fraction Mame is required when Characteristic Name = "Inorganic nitrogen (nitrate and nitrite)"
Sample Fraction Name is required when Characteristic Name ="0Orthophosphate"
Sample Fraction Name is required when Characteristic Name = "Inorganic nitrogen (nitrate and nitrite)"
Sample Fraction Name is required when Characteristic Name ="0Orthophosphate"
Sample Fraction Name is required when Characteristic Name = "Inorganic nitrogen (nitrate and nitrite)"
Sample Fraction Name is required when Characteristic Mame ="Orthophosphate”
Sample Fraction Mame is required when Characteristic Name = "Inorganic nitrogen (nitrate and nitrite)"”
Sample Fraction Name is required when Characteristic Mame = "Orthophosphate”
Sample Fraction Mame is required when Characteristic Name = "Inorganic nitrogen (nitrate and nitrite)"
Sample Fraction Name is required when Characteristic Mame = "Orthophosphate”
Sample Fraction Mame is required when Characteristic Name = "Inorganic nitrogen (nitrate and nitrite)"
Sample Fraction Name is required when Characteristic Name ="Orthophosphate"
Sample Fraction Name is required when Characteristic Name = "Inorganic nitrogen (nitrate and nitrite)"
Sample Fraction Name is required when Characteristic Name ="0Orthophosphate"
Sample Fraction Name is required when Characteristic Name = "Inorganic nitrogen (nitrate and nitrite)"
Sample Fraction Name is required when Characteristic Mame ="Orthophosphate”
Sample Fraction Mame is required when Characteristic Name = "Inorganic nitrogen (nitrate and nitrite)”

Result [Line 1), Activity Identifier=13132
Result [Line 1), Activity Identifier=13134
Result [Line 1), Activity ldentifier =13134
Result [Line 1), Activity Identifier =13136
Result [Line 1), Activity Identifier = 13136
Result [Line 1), Activity Identifier = 14097
Result [Line 1), Activity Identifier = 14097
Result [Line 1), Activity Identifier = 14099
Result (Line 1), Activity Identifier = 14099
Result [Line 1), Activity Identifier = 14101
Result [Line 1), Activity Identifier = 14101
Result [Line 1), Activity Identifier = 155346
Result [Line 1), Activity Identifier = 155346
Result [Line 1), Activity Identifier = 155347
Result [Line 1), Activity ldentifier = 155347
Result (Line 1), Activity Identifier = 155348
Result [Line 1), Activity Identifier = 155348
Result [Line 1), Activity Identifier = 155349
Result (Line 1), Activity Identifier = 155349
Result [Line 1), Activity Identifier = 155350
Result (Line 1), Activity Identifier = 155350
Result [Line 1), Activity Identifier = 155351
Result (Line 1), Activity ldentifier = 155351
Result (Line 1), Activity Identifier = 155352
Result [Line 1), Activity ldentifier = 155352
Result (Line 1), Activity Identifier = 155353
Result (Line 1), Activity Identifier = 155353
Result [Line 1), Activity Identifier = 155354



GIS Data Integration

Stream Surveys — Monitoring locations (points) and Use Attainability
Ratings (lines)

Toxic Events — Streams (lines) & Lakes (polygons)
Nonpoint Source Areas (polygons)
Raw Sampling Sites (points)

Water Quality Assessments — Streams (lines), Lakes (polygons),
Lake downstream (point)



Contact Info:

Robert Voss (573) 522-4505 Robert.Voss@dnr.mo.gov
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