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Summary of Proposed changes

Justification: We have made minor modifications to the monitoring design of the permeable
pavement and green roof BMP, The permeable pavement and detention pond BMP are to be
contracted out for construction, and due to the lack of appropriate bids from coniractors, the
project had to be put up for bid again. We made the changes to facilitate more favorable bids
trom contractors,

Detail of Changes:

1. SECTION A6 - PROJECT/TASK DESCRIPTION
Revisions to the QAPP: This section has been updafed to use the most current shell language.

Exact language (Page 27):

Until the work described is completed, this QAPP shall be reissued annually on the anniversary
date, or revised and reissued prior to any signiticant changes being made in activities, whichever
is sooner. Reissuances and annual updates must be submitted to the TCEQ for approval at least
90 days before the last approved version has expired. If the QAPP expires, the QAPP is no
longer in effect and the work covered by the QAPP must be halted. 1f the entire QAPP is
current, valid, and accurately reflects the project goals and the organization's policy, the annual
re-issuance may be done by a cettification that the plan is current. This can be accomplished by
submitting a cover letter stating the status of the QAPP and a copy of new, signed approval pages
for the QAPP. If the QAPP needs to be updated to incorporate amendments made earlier in the
year ot to incorporate new changes, a full annual update is required. This is accomplished by
submitting a cover letter, a document detailing changes made, and a full copy of the updated
QAPP (including signature pages).

2. SECTION B1 - SAMPLING PROCESS DESIGN (EXPERIMENTAL DESIGN)

a) Design of petmeable pavement monitoring set up was changed to include 5 stalls of each
type sampled by one ISCO automatic sampler, instead of 3 per replicate. In the current
set up, there are no replicates. The total numbers of stalls have also been reduced to 56
from 95.

Exact language (Pages 39):

Five parking sialls of each type will be connected to an automatic sampler thai will collect runoff
from all five stalls. The five pavements are grass pavers, permeable interlocking concrete pavers,
pervious cotcrete, petvious asphalt and impervious conerete (control).

b) The geo-coordinates for automatic sampling in the permeable pavement BMP have been
altered.

Exact language {page 50-57):
Table B1.3 Field Sampling Collection Details
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Start
Date
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End
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Sampling

Sampl
1]
Matrix

Approx,’

- |Annmal

Monitoring
Ireq. (TSS,

. |Nutrients,

Chlordane)*

[Comm

ents

RG Inlet

37199

Upper Trinity
White Rock
Creek
Watershed Rain
Garden Inlet,
80.40 ineters
heading N82E
from
Intersection of
Coit Road and
MeCallum
Boulevard

32.987954°
-96,767331°

8/31/12

8/31/13

Automatic,
Discrete'

Water

25

Sampli
ng tied
to

rainfall

RG
Outlet/DP
Inlet 1

21200

Upper Trinity
White Rock
Creck
Watershed Rain
Garden Outlet/
Deteution Pond
Inlet 1, 84 04

Jmeters heading

N70E rom
interseetion of
Coit Road and
MeCallum
Boulevard

32.088107°
$6.767339°

831412

831113

Automatic,
Discrete

Water

Sanpli
np tied
to

rainfall

DP Inlet 2

21200

Upper Trinity
White Rock
Creek
Watershed
Detention Pand
Inlel 2, 170,93
meters heading
N74E fram
intersaction of
Coit Road and
MeCallum
Boulevard.

32.088282°
-96,766415°

8/31/12

8431/13

Automatic,
Discrote’

Water

Samgli
ng tied
to

rainfall

P. Asphalt

21202

Upper Trinity
White Rock
Creek
Watershed
Porous Asphalt
Outflow, 241.46
meters heading
S54E from
intersection of
Coit Road and
MceCallum

Boulevard,

32.986575°
06.766002°

8/31/12

8/31/13

Aulomatic,
Discrete'

Water

Sampli
ng tied
tor

rainfall
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P, Cantrol

21203

Upper Trinity
Whits Rock
Creek
Watershed
impervious
Pavement
Control
Outflow, 249.17
meters heading
S51E from
intersection of
Coit Road-and
MeCallum
Boulevard,

32.986446°

-96.766096°

8/31712

8/21/13

Automatic,
Discrete!

Water

9

SBampli
ng tied
o

rainfall

Grass Pave

21204

Uppor Trinity
White Rock
Creek
Watershed
(Grass Pavers
Qutflow, 259.17
meters heading
S48E from
intersection of
Coit Read and
McCallum
Baulevard,

32.986305°
-96.766108°

8/31/12

8/31/13

Axtomatic,
Discrete

Water

Sampli
ng tied
to

rainfall

Block Pave

21205

Upper Trinity
White Rock
Creek
Watershed
Tnterlocking
Block Pavers
Outflow, 265.43
meters heading
S54E from
intersection of
Coit Road and
MeCallum
Boulevard.

32086454
96.765894°

8/31/12

831113

Automatic,

Discrete!

Water

Sampli
ng tied
o

rainfall

Perv. Cono

21206

Upper Trinity
White Rock
Creek
Watershed
Pervious
Caonerete
Outflow, 257 49
meters eading
S356E from
intersection of
Coit Road and

MeCallum

32.986568°
-96.765888°

831/12

8/31/13

Autonatic,
Discrete'

Water

Sampli
ng tied
fo

rainfail
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Boulevard.

DP Outflow

21207

Upper Trinity
White Rock
Creek
Watershed
Detention Pond
Outflow, 205
meters heading
N45E firom
intersection of
Coit Road and
MeCallym
Boulevard.

32.989156°
-96.766607°

8/31/12

8/31/13

Automatic,
Discrete'

Water

Sampli
ng tied
{0

rainfall

RWH_SM

21208

Upper Trinity
White Rock
Creek
Watershed
Rainwater
Harvesting Soil
Moisture
Outflow, 93.09
meters heading
NI from NW
Corner of Turf
Building.

32.986694°
-56.702457°

8/31/12

8/31/13

Grab

Water

Sarmpli
ng tied
to

rainfall

RWIH_ET

21209

Upper Trinily
White Rock
Creek
Watershed
Rainwater
Harvesting
Evapotrauspirati
on Quiflow,
100.34 meters
heading NSE
from NW
Corner of Twrf

Building,

32.986756°
-96,762443°

8/31/12

8/31/13

Grab

Water

Sampli

ng ted

|to
rainfall
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Comm
ents

12,

RWH_HOS

21210

Upper Trinity
White Rock
Creel
Watershed
Rainwater
Harvesting
Home Owner
Schedule Rain
water Qutflow,
107.82 meters
heading N8I
froin NW
Corner of Turf

Building

32.986824°
96.762431°

8/3112

ICAGE

Grab

Water

25

Sampli
ny tied
to

{rainfall

RWH_CON

21211

Upper Trinity
White Rock
Creek
Watershed
Rainwater
Harvesting
Control Plot
Outflow, 115.17
maoters heading
NBE from NW
Comer of Turf
Building.

32.986889°
96.762421°

8/31/12

83113

Grab

Water

Sampli
ng tied
to

rainfall

GR_PSD_1

21212

Upper Trinity
White Rock
Creek
Watershed
Green Roof
Plants, Soil and
Drainage
Layer_1
Cuiflow, 56.66
meters heading
N1E from NW
Corner of Tuef
Building.

12.986370°
-96.762597°

&/31/12

&/31/13

Grab

Water

Sampli
ng tied
to

raintall

GR_PS_1

21213

Upper Trinity
White Rock
Creek
Watershed
Green Roof
Plant 5, Soil _1
Oulflow, 56.4
meters heading
N3E from NW
Coiner of Tnf

Building.

32.986369°
96.762572°

83112

8/31/13

Grab

Water

25

Sampli
ng tied
to

rainfall
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A approval) . Nutrients,:
_ _ ] i ) Chlordane)® .
16. GR_HYD_[ 21214 |Upper Trinity |32.986395° |8/31/12  |8/31/13|Grab Waler |25 Sampli
White Rock -96,762595° ng tied
Creek to
Watershed rainfall
Green Roof
Hydrotech_I
Outflow, 59.22
meters heading
NI1E from NW
Corner of Turf
Building,
17, GR_CON_I (21215 |Upper Teinity  [32.986393° |8/31/12 8/31/13|Grab Water |25 Sampli
White Rook -96.762568° ng tied
Creek to
Watershed rainfall
Green Roof
Control_|
Outflow, 59.32
meters heading
N3E from NW
Corner of Turf
Duilding,
18, GR_PSD» 2 121216 |Upper Trinity [32.986439° (8/31/12 8/31/13 |Grab Water [25. Sampli
While Rock -96.762590° ng tied
Creek o
Watershed rainfall
Green Roof
Plants, Soil and
Drainages
Layer 2
Culflow, 64,15
meters heading
NIE from NW
Corner of Turf
Building
19. GR_PS 2 21217 |Upper Trinity |32,086438" 18/31/12 |8/31/13 |Grab Water |25 Sampli
White Rock -96.762565° ng tied
Creek o ;
Watershed rainfall [
Green Roof !
Plants, Soil 2 '
Cutflow, 64.02
melers heading |
N3E lrom NW
Corner of Turf
Building,
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Sampl
[0
Matrix
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Amiual
Monitoring

|Freq, (TSS,

Nutrients,
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Comm
elts

20,

GR YD 2

21218

Upper Trinity
White Rock
Creek
Watershed
(ireen Roof
Hydroteoh_2
Outflow, 66,87
meters heading
N1E from NW
Corner of Turf
Building.

32.986463°
-96,762587°

8731112

ERHIL]

Grab

Wé.ler

25

Sampli
ng lied
to

rainfail

21.

GR_CON_2

21219

Upper Trinity
White Rocl
Creek
‘Watershed
Green Rool’
Controi_2
Quiflow, 66,98
meters heading
N3E from NW
Cortier of Turf
Building,

32.986401°
-96.762563°

8/31/712

831713

Grab

Water

25

Sampli
ng tied
to

rainfall

22,

GR_PSD_3

21220

Upper Trinity
White Rock
Creek
Watershed
Green Roof
Plant s, Soil and
Drainage
Layer_3
Qutflow, 71.5
ineters heading
NIE from NW
Corner of Turf
Building,

32 986506°
-96,762583°

8131/12

8731413

Grab

Water

23

Sampli
ng Hed
to

rainfall

23

GR_PS 3

21221

Upper Trinity
White Rock
Creck
Watershed
Green Roof
Plants, Soil 3
Outflow, 21.6
meters heading
N3E from NW
Corner of Turf

32.986506°
56.762557°

Building.

B/31/12

8/31/13

Gral’

Water

25

Sampli
ng tied
to

rainfall
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24,

GR_HYD_3

21222

Upper Trinity
White Rock
Creek
‘Watershed
Green Roof_
Hydrotech_3
Outflow, 74.37
neters heading
NIE from NW
Corner of Turf
Building.

32.986531°
-96.762582°

8/3112

8/31/13

Grab

Waler

25

Sampli
ng tied
o

rainfall

25,

GR_CON_3

21223

Upper Trinity
White Rock
Creek
Watershed
Green Roof
Control 3
Outllow, 74.62
meters heading
N3E firom NW
Corner of Turf
Building,

32.986531°
-96.762554°

8/31/12

8/31/13

Water

Sampli
ng tied
to

rainfall

26,

GR_PSD 4

21224

Upper Trinity
Whilte Rock
Creek
Watershed
Green Roof
Plants, Soil and
Drainage
Layer 4
Ciflow, 79,17
meters heading
NZ2E from NW
Corner of Turf
Building.

32986575°
-96.762577°

8/31/12

8/31/13

Grab

Water

Sampli
ng tied
[

rainfali

27.

GR_PS5_4

21225

Upper Trinity
White Rock
Creck
Watershed
Green Rool'
Plants, Soil _4
Outtlow, 75.18
melers heading
N3E trom NW
Corner of Turf
Building.

32.986574°
-96.762551°

8/31712

8/31/13

Grab

Water

25

Sampli
ng fied
to

rainfall
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Site Temporary JTCEQ [Site - Latitude, .~ [Start End [Modeof [Sampl [Approx.  [Comm
Number (Station ID  |Station [ Description Longitude |Date Date  [Sampling |e Annual enis
m oo (Approximat|(Upon | 1. " |Matrix | Monitoving ‘| -
“le QAPP - | ‘ © - |Treq, (188,
' approval) | ' . Nutrienfs,
‘ . ] ] Chlordane)*
28. GR_HYD 4121226 [Upper Trinity |32.986600° [8/31/12  |8/31/13 [Grab Water |25 Sampli
White Rock -96.762574° . ng tied
Creek to
Watershed rajnfall
Green Roof_
Hydrotech_4
Cutflow, 82.08
meters heading
N2E from NW
Corier of Turf
Building.
2. GR_CON_4[21227 |Upper Trinity |32986399° |&31/12  |&/31713|Grab Water |25 Sampli
White Rock -96.162548° ng tied
Creek to
Watershed rainfall
Green Roof_
Control_4
Outflow, 82.1
meters heading
MN3E from NW
Corner of Turf
Building,
¢) Monitoring set up for the green roof BMP has been changed to capture the entire runoff

from an event, instead of a representative portion of the runoff.

Exact Language (page 42):

The monitoring setup will congist of a downspout that drains to a barrel that is sized to collect all
the runoff from a 10 year storm. The runoft will be collected in the container from which grab
samples will be taken at the end of each storm greater than 0.23 inches (Figure 6, 7).

d)

The placement of the bioretention area has been changed. Previously, it was planned on
the Northeast corner of the permeable pavement parking lots, and was supposed to treat
runoff generated by the impervious parts of the proposed parking lot. However, it was
found that due to the reduction in the number of parking lots as well as area, a
bioretention area large enough for the purposes of the study will no longer be possible,
Hence, the location of the hioretention area BMP was moved to the South side of the
detention pond BMP. In this case, runoff generated from surrounding impervious area
will be routed to the bioretention area and any overflow will be piped to the detention
pond. As it is envisioned, in the new location, the bioretention area will serve as a
pretreatment for the detention pond BMP,

Exact Language (Page 40):

A bioretention area (rain garden) will be constructed South of the detention pond (Figure
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2, 4, 10). Curb cuts will allow for runoff to drain to a flume at the inflow of the
bioretention area. The flume will be equipped with an ISCO 6712 automatic sampler with
an ISCO 730 Recording Bubbler Flow Meter for automatic sampling and automatic flow
measurement, Runoft will be directed info the bioretention area (100ft x 20 f). Table
B1.1 indicates the initial trigger for automatic sampler measurement of inflow and
outflow for the rain garden, which can be adjusted as needed. All runoff in the rain
garden watershed will be routed through the inlet flume. A surface overflow box will
drain water to an underground pipe to the first inlet of the detention pond. Additionally,
the drainage layer of the rain garden will house a perforated pipe that will assist in soil
infiltration. An [SCO flow meter will measure the combined outflow through the
perforated pipe and overflow and samples will be collected with an [SCO 3700 automatic
sampler. The overflow and underground pipe flow will be combined, since the goal of the
project is to is to evaluate the overall performance of the bioretention area, In addition,
continuous monitoring of the water level in the BMP as well as the design parameters
allows calculation and separation of the volume and pollutant load of any overflow that
occurs especially for storms under 1.57. Estimation of the total effluent volume and
pollutant load is the real goal of the BMP experiments and we believe this will be
achieved by composite sampling. The outlet for the rain garden acts as one of the inlets of
the detention pond, making the rain garden, in effect, a pre- treatment for the detention
pond BMP {figure 10).

e) In Section B2, Field Sampling Procedures, the Urban Stormwater BMP Performance
Monitoring Handbook has been inserted as the primary storm event sampling method
reference.

Exact Language (Page 57):

Field Sampling Procedures

All freld monitoring and sample collection will be conducted in accordance with the
TCEQ Surface Water Quality Monitoring Procedures Yolume 1: Physical and Chemical
Monitoring Methods, RG-4135, Augusi 2012, Austin, TX or mosi recent version, except for
automated sampling, for which the SOP for the automatic sampler (attached as appendix
12) will be used, as automated sampling is not covered in SWQM procedures.

f) Section D3 has been expanded to addiess more fully how the data will be used to
calculate load reductions and other performance [eatures of the BMPs.

Exact Language (Pages 77-78):

D3 Reconciliation with User Requirements

Extension education programs are designed to target specific audiences and to deliver
current, unbiased, science-based information and technology. The objective of the evaluation
conducted under this QAPP is to provide the Extension education program with unbiased,
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science-based, quality assured data on the effectiveness of low impact development best

management practices for reducing nuirient and sediment contamination of storm water. No
other decisions will be made by the project team based on the data collected.

TCEQ seels quality assured data that establish the difference in pollutant loads entering and .
leaving each of the experimental BMPs, in order to estimate load reductions that will result
from further installation of similar BMPs, For this purpose, the load reduction will be
calculated for each pollutant in cach BMP by using the following equation for all storm
evenis for the monitoring period:

i)
Load Reduction = Z(Vmﬂowi X Cinptows — Voutfiow i % Coucflow 1)
i=1 .
n = total number of storms; V = Volume; C= pollutant coticentration

For the BMPs with automatic samplers, continuous flow measurement will be acquired,
which then is used to calculate the total storm volume for a particular event. Based on the
monitoring methods previously described, flow rates and water quality sample measurements
will be representative for each storm event.

For BMPs that do not use automatic samplers, a representative portion of the entire storm
(Rainwater Harvesting) or the entire storm (green roof) volume will be captured. Grab
samples from these would be analyzed for pollutant concentrations. Stalistical analysis will
be used only for the green roof BMP, as it is the only BMP with a fully replicated
experimental design (randomized complete block design), the data from which will be
analyzed using a two- way anova.

These data, and data collected by other organizations, may however be subsequently
analyzed and used for model development. Thus, data which do not meet project data quality
objectives will not be submitted to the TCEQ nor will be considered appropriate for any of
the uses noted above.
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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY

Monitoring Division

‘(Lﬂ—-g,v_,,/ @0 (Jr/vw—-’ M/‘:m/&ﬂ/*:/

Sharon Coleman, Acting QA Manager, Date

Water Quality Planning Division

T bgland,
Data Mantrgense

MU‘?’WM%T 2012

AnJh Chiglise, NPS QA Specialist
Nonpoint Source Program

% - /f///l/

Kyle G%n Lead &PS QA Specialist E’)ate

Quality #{ssurance Team

Pt (2dle s

Bill Carter, TCEQ NPS Project Manager Date
Project Manager, Nonpoint Source Program
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Texas AgriLife Resealch
Fouad Jaber, Project Manager ate Clint Wolfe, QA Officer Date
TTT Environmental Labs, Arlington, TX
Meera Neb, Lab. Director Date Jonpa Reagan, Lab. QA Officer Date

Texas AgriLife Research will secure writien documentation frbg additional project participants
{e.g., subcontractors, laboratories) stating the organization’s awargpess of and commitment to
requirements contained in this quality assurance project plan and any amendments or revisions of
this plan. The Texas Agrilife Research will maintain this documentatiqn as past of the project’s
quality assurance tecords. This documentation will be available for review. Copies of this
documentation will also be submitted as deliverables to the TCEQ NPS Projeet Manager within
30 days ot final TCEQ approval of the QAPP. (See sample letter in Appendix
document).
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Texas Agrilife Research

Sandhya Mohan, QA Officer Date

TTI Environmental Labs, Arlington, TX

jﬁ% m 512

lelanic Ball Project Mapager Date

Oalin Wsn

oberts, Lab. QA Officer Date

Texas AgriLife Research will secure written decumentation from additional project participants
(e.g., subcontractors, laboratories) stating the organization’s awareness of and commitment to
requirements contained in this quelity assyrance project plan and any amendments or revisions of
this plan, The Texas Agril.ife Research will maintain this documentation as patt of the project’s
quality assutance records, This documentation will be available for review, Copies of this
documentation will also be submitted as deliverables to the TCEQ NPS Project Manager within
30 days of final TCEQ approval of the QATP. (See sampla letter in Appendix N of thiz
document).
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A3 Distribution List

The Lead NPS QA Specialist will provide original versions of this project plan and any
amendments or revisions of this plan to the TCEQ NPS Project Manager and the Texas AgriLife
Research Project Manager. The TCEQ NPS Project Manager will provide copies to the TCEQ
Data Management and Analysis Team Leader and EPA Project Officer within two weeks of
approval. The TCEQ NPS Project Manager will document receipt of the plan and maintain this
documentation as part of the project’s quality assurance records. This documentation will be
available for review.

Nancy Ragland, Team Leader
Data Management and Analysis
MC-234

(512) 239-6546

U.S. Environmental Protection Agency Region 6
State/Tribal Section

1445 Ross Avenue, Suite # 1200

Dallas, TX 75202-2733

Eeslie Rauscher, Project Officer
(214) 665-2773

AgriLife will provide copies of this project plan and any amendments or revisions of this plan to
each project participant defined in the list below. AgriLife will document receipt of the plan by
each participant and maintain this documentation as part of the project’s quality assurance
records. This documentation will be available for review,

Texas AgriLife Research
17360 Coit Road, Dallas, TX 75252

Fouad Jaber, Project Manager
(972)-932-9672

Clint Wolfe, Quality Assurance Officer
(972)-952-9635

Sandhya Mohan, Research Assistant
(972)-852-9674
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TT1 Environmental Laboratory
2117 Arlington Downs Road
Arlington, TX 76011-8210

Meera Neb, Lab. Director
(817) 861-5322

Jonna Reagan, Lab. QA Officer
{817) 861-5322
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List of Acronyins

AWRL Ambient Water Reporting Limit —'

BMP Best Management Practice

CAP Corrective Action Plan j

CAR Corrective Action Report

cocC Chain of Custody

CWA Clean Water Act

DocC Demonstration of Capability o

DMP Data Management Plan

DMRG Data Management Reference Guide |

DM&A Data Management and Analysis

DQO Data Quality Objective

EPA Environmental Protection Agency

GIS Geographic Information System
—

GPS Global Positioning System

IT Information Technology

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate

LID Low Impact Development

LOD Limit of Detection

LOGQ Limit of Quantitation

MS Matrix Spike

NELAC Igggi?er;i:]lél:vironmental Laboratory Accreditation

NPDES National Pollutant Discharge Elimination System

’EPS Nonpoint Source

orep Operating Policy and Procedure

PO Project Officer

QA/QC Quality Assurance/Quality Control

QAM Quality Assurance Manual
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QAO Quality Assurance Officer
QAPP Quality Assurance Project Plan
QAS Quality Assurance Specialist
QM Quality Manyal
QMP Quality Management Plan
RPD Relative Percent Difference
SLOC Station l.ocation
s0p Standard Operating Procedure
SWQM Surface Water Quality Monitoring
SWOQMIS Surface Water Quality Monitoring Information System _l
TBD To Be Determined
TCEQ Texas Commission on Environmental Quality
TKN Total Kjeldahl Nitrogen
TSWQS Texas Surface Water Quality Standards
WQIL Water Quality Inventory
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A4 Project/Task Organization

TCEQ
Monitoring Division

Kyle Girten

Lead NPS QA Specialist

Assists the TCEQ Project Manager in QA related issues. Serves on planning team for NPS
projects, Participates in the planning, development, approval, implementation, and maintenance
of the QAPP. Determines conformance with program quality system requirements. Coordinates
or performs audits, as deemed necessary and using a wide variety of assessment guidelines and
tools, Concurs with proposed corrective actions and verifications. Monitots corrective action.
Provides technical expertise and/or consultation on quality services. Provides a point of contact
at the TCEQ to resoive QA issues. Recommends to TCEQ management that work be stopped in
order to safe guard project and programmatic objectives, worker safety, public health, or
environmental protection, ‘

Water Quality Planning Division

Kerry Niemann, Team Leader

NPS Program

Responsible for management and oversight of the TCEQ NPS Program. Oversees the
development of QA puidance for the NP8 program to be sure it is within pertinent frameworks of
the TCEQ. Monitors the effectiveness of the program quality system. Reviews and approves all
NPS projects, internal QA audits, corrective actions, reports, work plans, and contracts.

Enforces corrective action, as required. Ensures NPS personnel are fully trained and adequately
staffed.

Bill Carter

TCEQ NPS Project Manager

Maintains a thorough knowledge of work activities, commitments, deliverables, and time frames
associated with projects. Develops lines of communication and working relationships between
the coniractor, the TCEQ, and the EPA. Tracks deliverables to ensure that tasks are completed
as specified in the contract. Responsible for ensuring that the project deliverables are submitted
on time and are of acceptable quality and quantity to achieve project objectives. Serves on
planning leam for NPS projects. Participates in the development, approval, implementation, and
maintenance of the QAPP. Assists the TCEQ QAS in technical review of the QAPP.
Responsible for verifying that the QAPP is followed by the contractor. Notifies the TCEQ QAS
of particular circumstances which may adversely affect the quality of data derived from the
collection and analysis of samples. Enforces corrective action.
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Anju Chalise
NPS Quality Assurance Specialist
Assists Lead QAS with NPS QA management. Serves as liaison between NPS management and
Agency QA management. Responsible for NPS guidance development related to program
quality assurance. Setves on planning team [or NPS projects. Participates in the development,
approval, implementation, and maintenance of the QAPP.

Rebecca Ross

NPS Data Manager

Responsible for coordination and tracking of NP8 data sets from initial submittal through NPS
Project Manager review and approval. Ensures that data is reported following instructions in the
Surface Waier Quality Moniioring Data Management Reference Guide (January 2012, or most
current version). Runs aytomated data validation checks in SWQMIS and coordinates data
verification and error correction with NPS Project Managers® data review, Generates SWQMIS
summary reports to assist NPS Project Managers® data reviews. Provides training and guidance
to NPS and Planning Agencies on technical daia issues, Reviews QAPPs for valid stream
monitoring stations. Checks validity of parameter codes, submitting entity code(s), collecting
entity code(s), and monitoring type code(s). Develops and maintains data management-related
standard operating procedures for NPS data management., Serves on planning team for NPS
projects.

Texas AgriLife Research (AgriLife)

Fouad Jaber
AgriLife Project Manager

Responsible for ensuring tasks and other requirements in the contract are executed on time and
are of acceptable quality. Monitors and assesses the quality of work. Coordinates attendance at
conference calls, training, meetings, and related project activities with the TCEQ. Responsible
for verifying the QAPP is followed and the project is producing data of known and acceptable
quality. Ensures adequate training and supervision of all monitoring and data collection
activities. Complies with cotrective action requirements,

Clint Wolfe
AgriLife QAQ

Responsible for coordinating development and implementation of the QA program. Responsible
for writing and maintaining the QAPP. Responsible for maintaining records of QAPP
distribution, including appendices and amendments. Responsible for maintaining written records
of sub-tier commitment to requirements specified in this QAPP. Responsible for identifying,
receiving, and maintaining project quality assurance records. Responsible for coordinating with
the TCEQ QAS to resolve QA- related issues. Notifies the contractor Project Manager and
TCEQ Project Manager of particular circumstances which may adversely affect the quality of
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data. Responsible for validation and verification of all data collected according with Table 4
procedures and acquired data procedures afier each task is performed. Coordinates the research
and review of technical QA material and data related to water quality monitoring system design
and analytical techniques. Conducts laboratory inspections. Develops, facilitates, and conducts
monitoring systems audits,

Meera Neb
Laboratory Director, TTI Labs, Arlington, TX

Responsible for supervision of laboratory personnel involved in generating analytical data for
this project. Responsible for ensuring that laberatory personnel involved in generating analytical
data have adequate training and a thorough knowledge of the QAPP and all SOPs specific to the
analyses or task performed and/or supervised. Responsible for oversight of all operations,
ensuring that atl QA/QC requirements are met, and documentation related to. the analysis is
completely and accurately reported. Enforces corrective action, as required. Develops and
facilitates monitoring systems audits.

Jonna Reagan

Laboratory QAQ, TTI Labs, Arlington, TX

Monitors the implementation of the QAM and the QAPP within the laboratory to ensure
complete compliance with QA objectives as defined by the contract and in the QAPP. Conducts
internal audits to identify potential problems and ensure compliance with wriiten SOPs.
Responsible for supervising and verifying all aspects of the QA/QC in the laboratory. Performs
validation and verification of data before the report is sent to the contractor. lnsures that all QA
reviews are conducted in a timely mannet from real-time review at the bench during analysis to
final pass-olT of data to the QA olTicer.

Sandhya Mehan

AgriLife Data Manager

Responsible for the acquisition, verification, and transter of data to the TCEQ. Oversees data
management for the study. Performs data quaiity assurances prior to transfer of data to TCEQ,
Responsible for transferring data to the TCEQ in the Event/ Result format as specified in the
DMRG (January 2012, or most current version), Znsures data are submitted according to
workplan specifications. Provides the point of contact for the TCEQ Data Manager to resolve
issues related to the data.

Sandhya Mohan

Agril.ife Field Supervisor

Responsible for supervising all aspects of the sampling and measurement of surface waters and
other parameters in the field. Responsible for the acquisition of water samples and field data
measurements in a timely manner that meel the quality objectives specified in Section A7 (Table
A. 1), as well as the requirements of Sections B1 through B8. Responsible for field scheduling,
staffing, and ensuring that staff is appropriately trained as specified inr Sections A6 and A8.
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U.S. EPA Region 6

Leslie Rauscher
EPA Project Officer .
Responsible for managing the CWA Section 319 funded grant on the behaif on EPA. Assists the
TCEQ in approving projects that are consistent with the management goals designated under the
State's NPS management plan and meet federal guidance. Coordinates the review of project
workplans, dralt deliverables, and works with the State in making these items approvable. Meets
with the State at least semi-annually to evaluate the progress of each project and when conditions
" permit, participate in a site visit on the project. Fosters communication within GPA by updating
management and others, both verbally and in writing, on the progress of the State's program and
on other issues as they arise. Assists the regional NPS coordinator in tracking a State’s ananual
progress in its management of the NPS program. Assists in grant close-out procedures ensuring
all deliverables have been satisfied prior to closing a grant.
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Figure A4.1. Organization Chart ~ Lines of Communication
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the United States (USEPA, 1996). Recent rapid urbanization and population growth have
exacerbated this problem. Uraditional urban development increases the imperviousness of land.
This in turn results in increased total runoff volume, increased peak runoff flow, decreased time
to concentration, and deteriorated water quality (Dietz, 2007). Urban runoff contaminants
typically include sediments, oil, grease, pesticides and nutrients from yards, roads, and parking
lots. Water quality and quantity problems fiom existing stormwater control measures have
resulted in re-evaluation of traditional urban water managementand put a new emphasis on
sustainable design practices (Standards and Sustainable Sites Initiative, 2007).

Low impact development {(L1D} is being increasingly adopted as an alternative to traditional
water management systems. LID includes practices such as bio-retention, green roofs, rainwater
harvesting, and permeable pavements, which can all be integraicd in new development as green
building infrastructure. While recent studies have evaluated the effectivencss of LID practices in
various regions in the United States, there is still a great need to evaluate these practices in the
field and to collect quantitative data on LID practices petformance, especially in the Southern
part of the United States. There is also very little data on the potential impact of the adoption of
LID practices al a watershed level.

The goal of this project is to improve the quality and reduce the total and peak flows of
stormwater from a site typical of commercial development in the White Rock Lake watershed.
The Upper Trinity river (segment #0805) has been considered impaired due to legacy pollutants
including chlordane in fish tissue (TCEQ, 2008a). Chlordane is usually found as a sediment
bound pollutant. Additionally, nitrogen and phosphorous are considered pollutants of concern for
water quality based on screening levels (TCEQ, 2008b). The project will therefore design,
construct and evaluate green building infrastructure at the Texas AgriLife Research Urban
Solutions Center in Dallas. These Best Management Practices (BMPs) will provide examples of
how LID can be integrated in new buildings and developments or retrofitted to existing
developments that aim at reducing sediments (and sediment bound pesticides), and nutrients
loadings into urban runofT. The five LID BMPs targeted in this study are permeable pavements,
bio-retention area, rainwater harvesting, green roofs, and detention ponds.

Funding for the project is provided by the CWA 319 (h) NPS grant programs with match
provided by AgriLife Research. Data collected as a result of the project will be used to
demonstrate the effectiveness of construction of the LID BMPs, in terms of reduction of
pollutant loads mentioned above. This demonstration will be further used to promote
knowledge, awareness and implementation of the demonstrated BMPs among individuals,
businesses and government entities.

This QAPP is reviewed by the TCEQ to help ensure that data generated for the purposes
described above are scientifically valid and legally defensible. This process will ensure that all
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data submitted to SWQMIS have been collected and analyzed in a way that helps to guarantee
their reliability and therefore can be used in programs deemed appropriate by the TCEQ.

A6 Project/Task Description

In this project, several green bullding infrastructure BMPs will be construeted and used to:

* Reduce stormwater runoff volume and peak flow and improve the water quality of the
water discharged. ‘

s Analyze water quality based on nitrogen, phosphorous, chlordane and total suspended
solids. :

¢ Collect engineering performance data for a site typical of the Southern U.S., for
subsequent use in design of these BMPs,

¢ Demonstrate the effectiveness of BMPs in the Trinity River Watershed and the DFW
Metroplex. ‘

« Educate city, state, and local officials, stormwater professionals, scientists, students and
business owners in the use of green building infrastructure to reduce stormwater runoff
volume and peak flow and improve the water quality.

Five low impact development (LID) Best Management Practices (BMPs) will be incorporated
into the Texas AgriLife Research Urban Solutions Center in Dallas (figure 1). The potential
reduction in pollutant load as a result of implementation of these BMPs is as follows (Table
A6.1)

Table A6.1 Estimated Load Reductions Expected

Volumne . Nitrate Ortho-P Chlordane
BMP reduction TSS reduction reduction reduction reduction
Bio-retention 71 -567 lbsfyr -5 tbsfyr 1l -3 lbs
(-96%) (-30%) (-96%}
Permeable .93% -719 ibs -6.25 1bs 0.11b -3.72
payement : (-93%) {-90%)} («10%) (-93%)
paimyler 25% 2208 Ibs -2 Ibs 0.1 1b -1 b
harvesting
(reen root -63% -330 lbs -5 Ibs -llb -2.52 tbs
Delention pond -50% -378 lbs -1.2 lbs -0.11b -2.00 lbs

Source: Deitz, 2007

The design of bioretention, permeable pavement, rainwater hatvesting, green roof, and detention
pond BMPs will be evaluated for their effectiveness to reduce stormwater runoff and improve
outflow water quality. These technologies aim to identify and treat nitrogen, phosphorus,
chlordane and total suspended solids that affect the White Rock Watershed and part of the Upper
Trinity River. In the case of the green roofs, rainwater harvesting and permeable pavement, a
controlled experimental setup will be conslructed to collect data, These three BMPs will also be
installed on a larger area on the campus by which data from the controlled setup will be used to
calculate the total load of pollutants removed from the area. In order to produce results in a
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timely manner, the BMP demonstration/evaluation will follow the timeline described in Table
A6.2,

Table A6.2 Project Milestones

Task | Project Milestones Agency Start | End
1.2 | Prepare & submit guarterly reports(QPR) to TECQ Agrilife 06/10 | 03/13
1.3 | Conduct and submit reports of quarterly contract conference AgriLife, TCEQ [ 10/10 [ OL/13

calls
1.6 | Submit project fact sheet-original, updates, final Agrilife 07/10 | 03/13

9.2.1 | Develop QAPP : Agrilife 06/10 | 10/10

9.3.1 | Obtain QAPP approval TCEQ 11410 | 03/11

9.4.1 | Final QAPP updates AgriLife TBD | TBD

2.1.1, | BMPs draft and final engineering plans and reports AgriLifc 1 3/11

311, :

4.1.1,

501,

6.1.1

9.6.1 | Data Submital AgiLife 12/10 [ 3/13

10.1 [ Draft and final reporis AgriLife 2113 | 313

See Appendix B for the project-related work pian tasks related to data collection and schedule of
deliverables for a description of work defined in this QAPP. See Section B1 for monitoring to be
conducted under this QAPP.

Revisions to the QAPP

Until the work described is complcted this QAPP shali be reissued annually on the annlvetrsary
date, or revised and reissued prior to any significant changes being made in activities, whichever
is sooner. Reissuances and annual updates must be submitted to the TCE(QQ for approval at least
90 days before the last approved version has expired. if the QAPP expires, the QAPP is no
longer in effect and the work covered by the QAPP must be halted. If the entite QAPP is
current, valid, and accurately reflects the project goals and the organization's policy, the annual
re-issuance may be done by a certification that the plan is current. This can be accomplished by
submitting a cover letter stating the status of the QAPP and a copy of new, signed approval pages
for the QAPP. [f the QAPP needs to be updated to incorporate amendments made earlier in the
year or to incorporate new changes, a tull annual update is required. This is accomplished by
submitting a cover letter, a document detailing changes made, and a full copy of the updated
QAPP (including signature pages).

Amendments

Amendments to the QAPP may be necessary to reflect changes in project organization, tasks,
schedules, objectives, and methods; address deficiencies and non-conformances; improve
operational efficiency; and/or accommodate unique or unanticipated circumstances. Requests
for amendments are directed from the contractor Project Manager to the TCEQ Project Manager
in writing using the QAPP Amendment shell. The changes-are effective immediately upon
approval by the TCEQ NP8 Project Manager and Quality Assurance Specialist, or their
designees, and the EPA Project Officer (if necessary).
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Amendments to the QAPP and the reasons for the changes will be documented, and revised
pages will be forwarded-to all persons on the QAPP distribution list by the Contractor QAO.
Amendments shall be reviewed, approved, and incorporated into a revised QAPP during the
annual revision process or within 120 days of the initial approval in cases of significant changes.

A7 Quality Objectives and Criteria

The project objective is to evaluate, demonstrate and quantity the effectiveness of low impact
development on storm water quality. The quantitative and qualitative information needed to
monitor the effectiveness of the BMPs are given in table A7.1.

Table A7.1 Measurement Performance Specifications for BMP effectiveness monitoring

i s ] BIAS .
PARAMETER | UNITS [ MATRIX | METHO | PARAMETE [ AwR | Limitof ‘Recover | PRECISIO | o kec [ Gomplotenos
D R CODE L Quantitatio [y at LOQ N of s (%}
: n (LOQ) (%) (RPD of LCS
i LCS/LCSD
}
Rainfall iN Other |Campbell 46530 NA NA NA NA NA B
{Inches, weather
Gauge data) station
Flow Volume GAL water 15C0O 50062 NA NA NA NA NA NA
for Duration of flow
Storm Cvent meter,
Flume,
Walr
Flow Siream, CFS [ water | 15C0 00081 NA NA NA NA NA il
Instantaneous flow
meter,
Flume,
Weir
pH Ph/Unit | Water EFA 00400 NA NA NA NA A 90
] 150.1
Specific uSlem | Water | EPA120. (0064 NA NA NA NA NA a0
Conductance 1
Residue, Total | mg. | Water | SM 2540 00530 4 2 NA 20 0 95U
Morfilterable D
(TSS)
NOzplus NOy | mall | Water EPA 00593 05 05 70-130 20 % 90
N, total, 3000
Calculated
value {mgfl )
Nitrogen, mg/l | Water | SM 4500 00610 0.1 01 70-130 20 s )
Ammonia, total NH3 D
Total Kjeldaht mg/L | Water | SM 4500 00625 0.2 0.2 70-130 20 80- 90
N NH3 E 120
Orthophosphat | mgi. | Water | 'SM 4500 00671 0.04 0.02 70-130 20 80- 90
e Phosphorus, PE ) 120
Dissolved
Total mgil | Water | SM 4500 00665 06 05 70-130 20 80- a0
Phosphorus PE 120
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- : e [ . . [ BIAS : 1
PARAMETER | UnMTS | MATRIX | METHO | PARAMETE | awr | Limitof |Recover | PRECISIO | o poc | compietenes.
o : D R CODE L |Quaniltatio [yatiOQ] N of s (%)
. i n{LCQ) {({%) {RPD of LCS
LCSILCSD. j
*Chlordane il Water EPA 39350 0.002 1 85-136 30 65- ou
{Tech mix & 80814 136
metabs) Whole
Water
*Chlordane HofKg [Sedimen| EPA 39351 2.4 50 40-160 a0 40- g
{Tech mix& t BOB1A, 160
melabs) Sed.
Dry Welght

Referepces: US EPA Mefhods for Chemical Analysis of Water and Wastewater, Manual #EPA-600/4-79-020. American Public Health
Association, American Water Works Association and Water Environment Federation, Standard Methods jor the Examination of Weater and Waste
Water, 20th Ed., Texas Commission on Environmental Quality Surfice Water Gualfity Monitoring Procedures, Volume 1,: Physical and
Chemical Monitoring Methods, RG-415, August 2012, Austin, TX..

*The LOQ for these paramelers are groater than tho AWRL, and as a result, data eniered into SWQMIS for these parameters will be flagged with
thc “AA” data qualifier code.

A new parameler code has been requested for rainfal! for the period of time runofT flow is measured and sampled during a storm, event, Duration
will be measured as the difference between the beginning of the first time interval in which rainfall is detecterl until the end of the bast titne
interval in which rainfall is deiected betore the end of flow measurement and sampling.

Only data collected that have valid TCEQ parameter codes assigned in Table A7.1 are stored in
SWOQMIS. Any parameters listed in Table A7.1 that do not have a valid TCEQ parameter code
assigned will not be stored in SWQMIS.

Precision

Precision is the degree to which a set of observations or measurements of the same property,
obtained under similar conditions, conform to themselves. It is a measure of agreement among
replicate measurements of the same property, under prescribed similar conditions, and is an
indication of random error. :

Field splits are used to assess the variability of sample handling, preservation, and storage, as
well as the analytical process, and are prepared by splitting samples in the field. Control limits
for field splits are defined in Section BS.

Labortatory precislon is assessed by comparing replicate analyses of laboratory control samples
in the sample matrix (e.g. deioinized water, sand, commercially available tissue). Precision
resulis are compared against measurement performance specifications and used during
evaluation of analytical performance. Program-defined measurement performance specifications
for precision are defined in Table A7.1

Bias

Bias is a statistical measurement of correctness-and inciudes multiple components of systematic
error, A measurement is considered unbiased when the value reported does not differ from the
true value, Bias is determined through the analysis of laboratory control samples and L.OQ
Check Standards prepared with verified and known amounts of all target analytes in the sample
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matrix (e.g. deioinized water, sand, commercially available tissue) and by calculating percent
recovery. Results are compared against measurement performance specifications and used
during evaluation of analytical performance. Program-defined measurement performance
specifications for bias are specified in Table A7.1.

Representativeness

Site selection, an appropriate storm event sampling regime, analysis according to TCEQ SOPs,
and use of only approved analytical methods will assure that the measurement data represent the
conditions at the site. We anticipate 25 significant storms will be sampled per year, contingent on
weather patterns, based on analysis of 19 years (1992 to 2010) of houtly rain data from 2 City of
Dallas monitoring station (hitp:/fwww.ci.dallas.tx.us/sts/html/fe.html), about | mile northwest of
the Texas AgriLife campus. The range of storms to be sampled was found to be 25 to 50,
depending on the number of rain events that make up 90% of the volume of the rainfall in a dry
or a wet year, A significant storm is any storm that yields more than 0.23 inches based on the
analysis cited above, :

Each sampling event where automatic samplers are used (Permeable pavement, Rain Garden,
Detention Pond) will consist of water quality samples collected at each sampling station (BMP
inlet- except for permeable pavement- and BMP outlet) at equal time intetvals. For automatic
samplers, once the sampler is trigpered, 450 ml runolf is collected in 30 minutes intervals. A
timed callection is used for sampling all parts of the hydrograph, This process continues tili
runoff drops below the triggering flow or 24 sampling bottles are filled. If the flow rate drops
below the triggering flow rate the sampler will siop collecting samples. It will start again as soon
as the flow rate rises above the {riggering flow rate but in all cases will end 24 hours after the
initiation of flow measurement.

At the BMPs where automatic samplers are not used (rainwater harvesting, green roof), grab
samples (450 ml) will be collected at the end of each event. In atder to collect water samples
from the beginning to the end of a storm, a volume splitter will be used, that captures 1/10 and
discards 9/10" of the runoff volume. In this mannetr, a representative sample will be collected,
which will retain the characleristics of the first flush as well as the runoft from all parts of the
hydrograph, without needing to store large volumes. See section B1 for details. In order to assess
effectiveness of the BMPs, data wiil be collected for storms of varying size and intensity
throughout the year.

Completeness

The completeness of the data is basically a relationship of how much of the data is available for
use compared to the total potential data. Ideally, 100% of the data should be available.
However, the possibility of unavailable data due to accidents, insufficient sample volume,
broken or lost samples, etc. is to be expected. Therefore, it will be a general goal of the
project{s) that 0% data completion is achieved.
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Comparability
Confidence in the comparability of data sets for this project is based on the commitment of
project staff to use only approved sampling and analysis methods and QA/QC protocols in
accordance with quality system requirements and ag described in this QAPP and in TCEQ SOPs,
Comparability is also guaranteed by reporting data in standard unils, by using accepted rules for
rounding figures, and by reporting data in a standard format as specified in Section B10.

AWRLs (Table A7.1) are used in this project as the /imit of quantitation specification, so data
collected under this QAPP can be compared against the TSWQS. Laboratory fimits of
gquantitation (Table A7.1) must be at or below the AWRL for each applicable parameter.

Laboratory Measurement Quality Control Requirements and Acceptability Criteria are provided
in Section BS,

Analytical Quantitation
To demonsirate the ability to recover at the limit of quantitation, the laboratory will analyze an
LOQ check standard for each batch of samples run.

Laboratory Measurement Quality Control Requirements and Acceptability Criteria are provided
in Section BS, ‘

A8 SPECIAL TRAINING/CERTIFICATION

No special certifications are required. However, field personnel will receive training in proper
sampling, Before actual sampling occurs, field personnel will demonstrate to the Agril.ife Lead
and Agrilife QAO their ability to properly perform field sampling procedures. Laboratory
analysis will be performed by TTI Environmental Lab, Arlington, TX (NELAC certified) as per
TCEQ reguirements.

Global Positioning System (GPS) equipment may be used as a component of the information
required by the Station Location (SLOC) request process for creating the certified positional data
that will ultimately be entered into the TCEQ's SWQMLIS database. Any Positional data obtained
by the Nonpoint Source Program grantees using a Global Positioning System will follow the
TCEQ*s OPP 8.11 and 8.12 policy regarding the collection and management of positional data.

Positional daia entered into SWQMIS will be collecied with a GPS and verified with photo
interpolation using a certified soutce, such as Google Earth or Google Map. The verified
coordinates and map interface can then be used to develop a new Station location.

Contractors and subeontractors must ensure that laboratories analyzing samples under this QAPP

meet the requirements contained in section 5.4.4 of the NELAC standards (concerning Review of
Requests, Tenders and Contracts).
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A9 Documents and Records

Laboratory Test Reports

Test/data reports from the laboratory must document the test results clearly and accurately.
Routine data reports should be consistent with the NELAC standards (Section 5.5.10) and
include the information necessary for the interpretation and validation of data. The requirements
for reporting data and the precedures are provided. The data reports will include

* Sample results.

Units of measurement.

Sample matrix.

Dry weight or wet weight (as applicable).

Station information.

Date and time ol collection

LOQ and LOD (formeriy referred to as the reporting limit and the method detection limit,

respectively), and qualification of results outside the working range (if applicable).

Certification of NELAC compliance on a result by result basis.

Title of report and unique identifiers on each page.

Name/address of the laboratory.

Name/address of the client,

A clear indication of the sample(s) analyzed.

Date and time of sample receipt.

Identification of method used.

[dentification of samples that did not meet QA requirements and why {e.g. holding times

exceeded).

Cleary identified subcontract laboratory results (as applicable).

Name/title of person accepting responsibility for the report.

* Project-specitic quality controf results to include field split results (as applicable);
equipment, trip, and field blank results (as applicable); and precision, bias, and LOQ
check standard results.

+ Narrative information on QC failures or derivations from requirements that may affect
the quality -of results or is necessary for verification and validation of data.

The information in test repotts will be consistent with the information that is needed to prepare
data submittals to TCEQ.

Otherwise, reports will be consistent with the NELAC standards and should include any
additional information critical to the review, verification, validation, and interpretation of data.
This should be based on the process that has been worked out with the Contractor and is
documented in Section D1 and D2 of this document.
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The NELAC certified laboratory’s process for reporting data or relevant portions of the
laboratory’s SOP or quality manual will be submitted as a separate file with the QAPP.

Electronic Data

Data will be submitted to the TCEQ in the event/result format specified in the TCEQ Data
Management Reference Guide (DMRG; January 2012 or most recent version) for upload to the
Surface Water Quality Monitoring Information System (SWQMIS). The Data Review Checklist
and Summary as contained in Appendix C of this document will be submitled with the data.

The submitting entity will submit a station location request (SLOC) directly to the TCEQ Data
Manager through SWQMTIS for each sampling site to obtain a station [dentification number, If
submitting entity does not have access to the SWQMIS, TCEQ Project Manager will assist the
submitting entity to get the access. TCEQ Project Manager should be copied on all the
correspondence throughout the process. The TCEQ Project Manager will ensure that submitting
entity actually requests SLOCS before submitting any data to the TCEQ. Project personnel
should seek guidance from the TCEQ Data Manager regarding proper use of EPA station iypes
when preparing SLOCs. No data can be submitted to the TCEQ until station identification
nrumbers have been assigned to the sites.

The AgriLife Urban Selutions Center will review, verify, and validate water quality monitoring
data before it is submitted to the TCEQ. Data will be submitted to TCEQ quarterly (Table A9,1)
and at least 1 month prior to use, or priot to presenting to stakeholders. Water quality data
consistent with TCEQ formatting requirements will be submitted for upload into the Surface
Water Quality Monitoring Information System (SWQMIS). Data submittal will foliow the
deliverable schedule and continue till 3/15/2013, The deliverable scheduie has been attached as
an addendum in Appendix B.

Table A9.1 Schedule of data submittal for upcoming quarters

Date for

Task Submission
Number Task - . to TCEQ
05.6.6 | o B Data Submittal ) 3/15/2012
09.6.7 Data Submittal . 6/15/2012
0968 | 7 Data Submittal - 9/15/2012

‘»09.6.9 Data Submittal - 12/15/2012
09.6.10 [ ) ) Data Submittal 1 3/15/2013

All reported Events will have a unique TaglID (see DMRG). A Tag Prefix must be requested
from the TCEQ in accordance with the DMRG where the Submitting Entity does not already
have one. TaglDs used in this project will be seven-character alphanumerics with the structure
of the two-letter Tag prefix followed by a four digit number and ending with the character “N™:
for example - KI11234N, KI1235N, etc,
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Submitting Entity, Collecting Entity, and Monitoring Type codes will reflect the project
organization and monitoring type in accordance with the DMRG. The proper coding of
Monitoring Type is essential to accurately capture any bias toward certain environmental
condition (for example, high flow events). The Project Managet should be consulted to assure
proper use of the Monitoring Type code.

The following table describes the duration and form in which data will be recorded:
Table A9.2 Records and Documents Retention Requirements

Documeni/Record Location Retention Form

QAPP, amendments, | AgriLife, TCEQ 5 years Paper/Electronic
and appendices :
QAPP distribution AgriLife 5 years Paper
documentation

Chain of custody AgriLife 5 years Paper

records

Correclive action Agril.ife 5 years Paper
documentation

Laboratory data AgriLife, TCEQ 5 years Paper/Electronic
reports/results

Progress reports/final | Agril.ife, TCEQ S years Paper/Electronic
report/data

B1 Sampling Process Design (Experimental Design)

The experimental design of the project aims to demonstrate the effectiveness of Low lmpact
Development BMPs constructed in the premises of Texas AgriLife Research and Extension
Center {(Figure 1) In reducing total and peak flows of stormwater as well as improving its quality.
The five LID BMPs that will be assessed in this study are permeable pavements, bio-retention
area, rainwater harvesting, green roofs, and detention ponds. Each of these BMPs will have its
own sampling criteria and the data collected will involve measurement of sediments {and
sediment bound pesticides) and nutrients loadings into urban runotf as well as engineering
performance data for a site typical of the Southern U.S., for subscquent use in designing these
BMPs elsewhere,

Permeable pavements will be designed as functional parking lots with a permeable top fayer and
underground storage. The bio retention area will be a vegetated BMP that collects runoff from
nearby impervious areas and treat it by filtering it through the soil media and underground
storage. Rainwater harvesting and green roof BMPs will have two parts to them, a demonstration
component and an experimental component that evaluates their use as a stormwater BMP, The
detention pond will be designed to collecl runoff from the whole center.
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The runoff will be collected for water quality data using automatic samplets for the permeable
pavement, the rain garden and the detention pond. Automatic samplers will be used to. collect
both inflow and outflow- from the rain garden and the detention pond, while in the permeable
pavement, only the outflow will be measured using automatic samplers. It i8 not possible to
collect runoff before it reaches the permeable pavement, since it will be infiltrating rain that will
fall on the pavement itself, as well as the runoff from the rest of the watershed, However,
sampling the inflow is not necessary in this case, due to the presence of a control.

Grab samples will be used to collect runoff from the green roof BMP and rainwater harvesting
BMP, In the rainwater harvesting BMP, runoff will be collected in a water storage container at
the end of each storm event. The water collection apparatus is designed in such a way that water
flows into one end of the rectangular storage container into a Tipping Bucket Rain Gauge with
Data Logger (Spectrum Technologies, Inc.), that measures the volume in five minute increments.
As the watcr exits the rain gauge, it goes into a volume splitter (Figure 1a, 1b) that is designed to
keep 1/10™ of the volume measured by the rain gauge and discard the rest. The volume splitter
consists of a metal plate positioned directly below the rain gauge that has 10 equal sized holes
drilled in it which are sized to accommodatea 10 year 15 minute flow rate (4.5 in/hr), One of the
holes is connected (o a tube that diverts the water into the storage container. The rest of the holes
are connected to another pipe that diverts the water out of the storage container, ensuring that
only 1/10¥ of the volume is stored. '

This apparatus will make sure that the runoff is representative of the entire storm event,
including the first flush, without needing to store large volumes of water that would have been
necessary for storing the entire runoff, 'The container is around three feet long and wilt circulate
all the runoff from the storm, thus resulting in a well- mixed sample.

The Green Roof BMP is made up of four shelters, each ot which is divided into four sections
(see below for details. The four sections each drain into a 55 gallon barre!, which is large enough
to capture runoff from a L0 year storm from that section, thus ensuring the entire runoff from
particular events will be collected. Grab samples will be taken from each barrel after mixing,
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Figure 1a: Diagram of the volume splitting apparatus in the storage containers
used for grab sampies (Rainwater Harvesting, Green Roof),
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Figure 1b; Top view of the volume splitting apparatus.
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Triggers (initiation points) for automatic water quality sampling will be adjusted after collecting
flow and volume data from a few initial storm events. Flow measurements will be obtained using
loggers, every 5 minutes. This interval was determined to be adequate based on hydrographs
collected during previous studies done at the center (Ampim e al 2011). Data from these events
will be used to adjust the triggers for the rest of the experimental period. The foliowing table
{B1.1) illustrates the initial trigger flow for the three BMPs equipped with automatic sampling,
as well as initial sampling intervals.

Table B1.1 Summation of the sampling triggers and sampling interval for the BMPs
equipped with automatic samplers

'BMP. [ Areaof “Inflow - : " Outflow

' watershed Automa | Initial | Initial | Automati | Initial- | Initial
per tic . . | Trigger |samplin |¢ " | Trigger | samplin
sampler ) . . g . o S
(Ha) Samphn o interval S’?mplmg | interval

& s - s

Permeable | 0.0056 | No | NA NA Yes T2x10° |30 min

Pavement m¥s

Rain 0.2201 Yes 1.118x10* | 30 min | Yes 2x10° 130 min

Garden m? /s m¥/s

Detention | 9.016 Yes 541x10° [30min | Yes 2x10° [ 30 min

Pond m’/s m*/s

The BMPs are designed to retain runofl from up to a 1.5 inch design storm. The initial flow
triggers to collect inflow in the rain garden and detention pond were caleulated from historical
rainfall data tor the area spanning the last 19 years, available from a weather station located a
mile away from the Agrilife Center campus.

[nitial triggers were determined such that the automatic samplers would start sampling at flow
rates (see table B1.1) determined using the curve number method (Curve Number = 90, Natural
Resources Conservation Service, hitp://www.nrcs.usda, gov ), for a storm of 0.23 inches and
duration of 3 hours, for the drajnage area for each BMP (see table B1.1). The 0.23 inches, 3 hour
storm was obtained as the average size storm over 19 years that contributed 10% or less of the
total yearly runoff volume. Hence, such a storm was designated as “trivial” for the purposes of
this study. :

The sampling event protocol will be adjusted as needed after the fivst sample storm event o
subsequently, with written concutrence of the TCEQ project manager. Such adjustments will be
done to avoid sampling trivial storms o' 0.23 inch/3 hours or smaller, as mentioned above. The
adjustments would also be done to ensure that an adequate number of sampling across a defined
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pottion of the hydrograph centered around the peak are taken with each significant storm event,
If an event triggers sampling but ultimately proves to be trivial, based on daily rainfall data or
flow data, the sample(s) will be discarded and the equipment will be re-set. All storm data
collected will be recorded regarding it samples are analyzed or not.

Outflow is measured using the automatic sampler in the permeable pavement BMP, as well as
the rain garden and detention pond BMPs. Here the sampling threshold needs to be set very low
in order to capture any outflow generated from the storm. Therefore, initial trigger flow for the
outflow is constrained by the accuracy of the flow meter (ISCO Teledyne), and therefore has
been set to the minimum flow rate that can be detected by the flow meter (see Table B1.1).

The automatic samplers, wherever Installed, will be programmed to take 450 ml samples every
30 minutes, and sampling starts at the initial phase of that time interval, ensuring collection of
any first flush flow. Sampling will continue till the flow drops below the initial trigger level.
New discrete samples will be initiated every 24 hours.

The runoff from the rainwater harvesting and green roof BMPs will be collected manually, after
each rain event that is greater than 0.23 inches. As mentioned above, a representative sample
from all parts ol the hydrograph will be retained in the storage container, using a volume splitter
that retains 1/10 and discards 9/10" of the volume of the runoff. Since it is a one-time grab
sample at the end of each event, the water sample that is collected in the water containers (sec
below for monitoring details) will be adequately mixed at the time of collection.

= Liraen Roof Raln Garden Akl ael i Harvesting | DetentionPond

Figure 2. Sampling locations of the five BMPs on the Texas Agril.ife campus,
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Monitoring will encompass evaluating the following water quantity and quality parameters for
each of the BMPs:

Total runoff volume/event
Peak [low rate

pH

Electrolytic Conductivity
Total Kjeldah] N (TIKN)
NO3/NO,

Ammonia

Total Phosphorus
Orthophosphate
Sediments; TSS
Chlordane

Design and sampling parameters for the five different BMPs are as follows:

1. Permeable pavement

A newly constructed parking lot (Figure 2), intended to serve the Center will incorporate five
different types of pavements, four of which will be permeable. Five parking stalls of each type
will be connected to an automatic sampler that will colicet runoff from all five stalls. The five
pavements are grass pavers, permeable interlocking concrete pavers, pervious concrete, pervious
asphalt and impervious concrete {control).

Runoff quantity and quality will be measured, and storage will be estimated. Inflow quantities
will be estimated from rainfall measured from a weather station (Campbell Scientific) on the
property. Inflow will not be measured using an automatic sampler, as the experimental setup
allows for a control parking lot, which can then be compared to the runoff from the different
permeable pavement treatments to study differences in the efficacy of the different kinds of
permeable pavements that are being studied. Surface runoff (outflow) will be measured via a
perfmated drain running the length of the stalls in the pa1 king median and an overflow box and
pipe (Figure 3).
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Figure 3. Design of monitoring system (5 parking spots).

A flow meter (ISCO Flow Meter) wili be used to measure the overflow and the perforated pipe
flow in the sub-grade, Flow from the two. pipes will be combined and water quality samples will
be collected with an automatic sampler {(ISCO 6712 Portable Sampler) located in the median.
The structure and placement of the flow meter that measures the combined ouiflow creaies
turbutence and ensures adequate mixing before the runoff is collected by the automatic samplers.
Table B1.1 indicates the initial trigper for automatic sampler measurement of outflow for
permeable pavements, which can be adjusted as needed.

The experimental parking stalls will be part of a larger parking lot intended to hold
approximately 56 stalls. The remaining stalls will be constructed of pervious concrete. With the
data collected from the experimental stalls, a representation of runoft and pollutant reduction will
be estimated for the total parking lot.

2. Bioretention area (Rain Garden)

A bioretention area (rain garden) will be constructed South of the detention pond (Figutre 2, 4,
10}. Curb cuts will allow for runoffto drain to a flume at the inflow of the bioretention area. The
flume will be equipped with an [SCO 6712 automatic sampler with an ISCO 730 Recording
Bubbler Flow Meter for automatic sampling and automatic flow measurement. Runoff will be
directed into the bioretention area (1001t x 20 [t). Table BI.1 indicates the initial trigger for
automatic sampler measurement of inflow and outflow for the rain garden, which can be adjusted
as needed. All runoff in the rain garden watershed will be routed through the inlet flume. A
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surface overflow box will drain water to an underground pipe to the first inlet of the detention
pond. Additionally, the drainage layer of the rain garden will house a perforated pipe that will
assist in soil infiltration. An ISCO flow meter will measure the combined outflow through the
perforated pipe and overflow and samples will be collected with an ISCO 6712 automatic
sampler. The overflow and underground pipe flow will be combined, since the goal of the project
is to is to evaluate the overall performance of the bioretention area. In -addition, continuous
monitoring of the water level in the BMP as well as the design parameters allows calculation and
separation of the volume and pollutant load of any overflow that occurs especially for storms
under 1.57. Estimation of the total effluent volume and pollutant load is the real goal of the BMP
experiments and we believe this will be achieved by composite sampling, The outiet for the rain
garden acts as one of the inlets of the detention pond, making the rain garden, in effect, a pre-
treatment for the detention pond BMP (figure 10).

The structure and placement of the flow meter that measures the combined outflow creates
turbulence and ensures adequate mixing before the runof¥ is collected by the automatic samplers.
A pressure transducer (Levelogger Junior, Model# 3001, Solinst) will also be installed within a
well point to measure soil water storage. Overall, the monitoring data will be used to guantify
total water inflow (runoff), outflow (runotf and infiltration), soil water storage, and pollutant
balances,

Pressure Transducer <l:D Flume Q:I Automatic Sampler @ Overflow Box

¥ > Flow meter %"= parforated Pips -—— Direction of Flow

Figure 4. Schematie diagram of rain garden.
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3. Green roof

The green roof BMP wili include a controlled experiment and a larger roof for pollution
reduction as well as a demonstration for the public (Figure 2, 5). The controlled experiment will
feature four roof shelters representative of a residential roof with varying green roof designs,
Each roof will be divided into four sections to compare four types of growing media that will
include different layers of soil, drainage, insulation and roofing membranes,

The four sections (Figure 6) will consist of four different treatments: A conventional green roof,
as made by Hydrotech, lnc.; a green roof design that consists of the plant layer, soil mix,
drainage layer, and roofing material; a green roof design consisting of plant layer, soil mix and
roofing material; a control ‘green roof® with no vegetation. Plants will be selected to withstand
minimal maintenance.

Container with rain
gauge

Figure 5. General design of the green roof experimental plot with 4 treatment
sections,

All green roofs will be monitored for rainfall, soil storage, and runoff on a continuous basis.
Water samples will be collected from the runoff to demonstrate the effectiveness of green roofs
in removing pollutants. The monitoring setup will consist of a downspout that drains to a batrel
that is sized to collect all the runoff from a 10 year storm, The runoff will be collected in the
container from which grab samples will be taken at the end of each storm greater than 0.23
inches (Figure 6, 7). A grab sample will be taken from the container at the end of each event
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after stirring to assure the sample will be representative. 450 ml water samples will be collected
in water collection bottles as recommended by the NELAC certified lab.

Wnsulation

Root Bacrier

Figure 6. The four treatments in the Green Roof design- a) Control (roof structure only),
h)Yegetation, soil medium and roof shelter, ¢) Vegetation, soil medium, drainage layer,
roof structure, d) Commercial green roof (vegetation, soil medium, drainage layer,
insalation, root barrier, roofing membrane, and roof structure).

A demonstration green roof will also be constructed on the front veranda of the Pavilion
Building at the Center (Figure 2). This will be a conventional green roof made by Hydrotech Inc.
that consists of the following layers:
1. Planis selected for their ability to withstand drought and self —regenerate.
2. Engineered lightweight growing medium that has suitable pI{ range, nutrients, and
porosity for plant growth.
3. Drainage layer that retains water in profiled troughs, and drains away excess water
through channels between troughs.
Insulation layer that resists moisture and situated above roof membrane and root barrier
" Root barrier that prevents roots from affecting the roof membrane.
Roofing membrane that is made of Hydrotech’s Monolithic Membrane®,
Structural support that is designed to support the weight of the green roof.

I
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Figure 7. Details of green roof monitoring set up.

4, Rainwater Harvesting

Similar to the green roof, the rainwater harvesting BMP will invelve both a controlled
experiment and a demonstration component, The controlled experiment will consist of four roof
shelters constructed with a turf lawn beside eagh, planted with Zovsia japonica (Figure 2, 8).
Three shelters each have a gutter with leaf guard and a downspout draining to three connected 35
rainwater harvesting barrels. The lawns connected to these three shelters will be irrigated with
the harvested rainwater, which will be measured using a DLJ Hose Bibb water meter (Daniel L.
Jerman Co.). One conirol plot has a downspout draining directly to the lawn. The barrels are
equipped with overflow pipes that drain into the lawn.

‘A roof to lawn area ratio of 1:3 will be used, to reflect a typical residential area in the Dallas-
Fort Worth Metroplex. The rool and plot area considered in this study are 100 square feet (9.3
m*) and 150 square feet (13.9 m?), assuming rainfall coliection from half the roofl. The total
runoff volume can be calculated by multiplying area of roof, roof runoft coefticient and rainfall
depth. Under the current set up, a 2.64 inch (6.71 cm) rainfall would fill the rain barrels to
capacily (165 Gallons), with a roof coefficient of 1. The barrels are equipped with pressure
transducers that monitor the depth of water continuously. Since we will know the volume of
water that goes I, and the volume of water in the barrels, any overflow that occurs can be
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calculated. The barrels are equipped with overflow pipes at the top that discharge directly to the
lawn. The amount of overflow will not be measured divectly.

Varying irrigation methods will be installed on the plots including soil moisture based,
evapotranspiration (ET) based, and timed irrigation (typical homeowner). See Appendix A for
location on campus,

The control plot will follow typical homeowner irrigation and will have three barrels manually
filled with city water every time the barrels become empty. To ensure all water can be accounted
for, drip irrigation is used on all plots. Each plot will have a gutter spanning the length of one of
the ends downstream from the plot, which will feed into a pipe system with a rain gauge (Rain
Gauge with Data Logger, Spectrum Technologies [nc.) and a water storage container. The rain
gauge will measure depth of runoft’ and a grab sample will be obtained tor water quality from the
container. The gutters that transport the runoff from the lawn to the water collection container
will be sized and sloped to adequately convey a 1.5°” design storm without any overflow,
Pressure transducers (Levelogger Junior, Model# 3001, Solinst) will also be placed in the
rainwater harvesting barrels to measure waier levels. '

The soil moisture treatment plot will be equipped with a soil meisture probe (VH 400,
Vegetronix Inc.) that is connected to a pump via a controller. Each time the soil moisture reaches
a critical threshold (30% depletion), the pump will be activated to supply water from the
rainwater harvesting barrels to the turf lawn, The pump will shut off when the soil moisture
reaches field capacity.

The ET based method will utilize controllers programmed to iriigate based on published ET
monthly data (Texas ET Network) and the crop coefficient for warm season turf grass used in the
plots.

The time based irrigation treatment will follow a typical homeowner pattern of irrigating the plot
various times per week according to season, A goal of this is to show that the typical homeowner
patterns contribute to over-irrigation.

The control plot will have a downspout that drains all rainwater directly on the lawn with no
storage, as well as timed irrigation using city water, City water will be manually filled in three
rainwater harvesting barrels so as to provide uniformity in irrigation, compared with the other.
plots.

The runoff volume will be monitored and samples taken for water quality measurements from
the storage container, The monitoring setup will consist of a Rain Gauge with Data Logger
(Spectrum technologies Inc.) for measuring the runoff volume sel up in a waler storage
container. The runoff will be collected in the container from which grab samples will be taken at
the end of each storm greater than 0.23 inches (Figure 8). A representative portion of the entire
storm will be collected in the container. A grab sample will be taken trom the container at the
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end of each event after stirring to assure the sample will be representative. Water samples (450
ml) will be collected in water collection bottles as recommended by the NELAC certified lab.

Raof Shelier

Downspout to barrel
Pressure Transducer

Contalner with rein
gauge

Figure 8. General design of rainwater harvesting experimental plot

The demonstration component will monitor several rainwater tanks installed on Center buildings.
Four systems (300, 500, 1500, and 2500 gallon tanksj will house a pressure transducer
{Levelogger Junior, Model# 3001, Solinst) to record water levels. This will also aid in
caloulating the overflow volume, when it happens,

As the tanks in the demonstration are of various sizes, and installed on different roofs, they will
retain different storm events, However, the results from the confrolled experiment can be
normalized to that of the demonstration component by reporting results in gallons stored/sq ft of
roof to extrapolate the amount of pollutant reduction and runoff captured from the demonstration

tanks.

5. Detention Pond

A detention pond will be designed to retain 1.5 inches of runoff and measured for inflow/outflow
and its respective water quality, The pond will be designed to resemble a meandering river with
two forks, planted with associated vegetation to reduce erosion as well as act as filter strips, to
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setve as a demonstration tool for stream restoration. The width to tength ratio will also be taken
into consideration to maximize sediment retention and nuttient Intake, The detention pond will
have two inlet points, one at each fork, and all of the Texas Agriliife campus (6 acres) runoff will
be routed to the pond via the two inlet flumes (Figure 9). One of the inlets of the detention pond,
also doubles as the outlet of the rain garden BMP (see figure 10). '

Water samples and flow will be measured via automatic sampling with an 1ISCO 3700 and
surface flow measuring device, Table BL.1 indicates the initial trigger for automatic sampler
measurement of inflow and outflow for the detention pond, which can be adjusted as needed.
Also, a pressure transducer (Levelogger Junior, Model# 3001, Solinst) will be placed within the
pond to gauge water level periodically.

Pressure Transducer ([:I:] Flow q:l Automatic Sampler

Weasuring

1
Devlce +— Direction of flow

Figure 9. Detention pond monitering setup, with measurements at the two inlet
points and outflow
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Owerliow clevice

Figure 10. Site Diagram of Detention pond and Bioretention area

Each monitoring station has its own set of equipment for sampling, an overview of which is
given in table B1.2, The permeable pavement, detention pond, and rain garden BMPs will be
sampled with an automatic sampler for water quality. The water quality of inflow and outflow of
the detention pond and rain garden BMPs will be sampled via automatic sampler, but in the
permeable pavement BMP, only the outflow will be sampled for water quality via automatic
sampler.

The green root and rainwater harvesting BMPs are not equipped with automatic samplers. The
outflow in each of these BMPs will be collected in a container, and samples will be collected
manuatly (grab samples).
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Table B1.2 Monitoring Plan Overview
Water Quality
: " Flow/ Volume . .
BMP Location Monitored Measurement Nutrients!
Pollutants
Equipment Measured
Permeable Campbef! Sclentific
pavement Inflow Wealher station’ Norne None
Comblined outflow from
Perforated pipe and Flow meter (ISCQ 1SC0 3700 Automatic N, P, TSS, .
overflow Teledyne) sampler . Chlordane
Flume
ISCO 3700 Automatic N, P,TSS,
Bloretentian Inflaw Pressure transducer sampler Chlordane
{Levaloager, Jr., Solinst)
Pressure transducer * Mane
. Water storage {Levelogger Jr, Solinst) Nane
Combined oulflow from
Perforated pipe and Flume ISCO 3700 Automatic N, P, TSS,
overflow LM " sampler Chlordane
Campbell Scientific )
Green roof Inflow Weather station’ Nona None
Rain Gauge with Data Wi
ater storage container &
Gulflow :;.c::g)ger (Spectrum Tech. manual sampling N, P, TSS
Rainwatar Inflow Campbell Scientlfic Nonz None
Harvasliing Waather statton' Rain Barrels N, P, TSS
Outflow Rain gauge & water Water storage contalner & M, P, TSS,
storage container manual sampling Chlordane
. ) . . ISCO 3700 Automatic N, P, TSS,
Detention Pond linflow #1 Flow measuring device sampler Chlordane
. . ISCO 3700 Autematic N, P, TSS,
Inflow #2 Flow measuring device sampler Chlordane
| Pressure transducer( Nere None
Water storage Levelleger Jr, Solinsf)
o ISCO 3700 Autornatic N, P, TS5,
Qutflow Flow measuring device sampier Chiordane

"Data used from the Campbeli Scientific Weather station witl represent the rainfoll recorded from the initiation of the storm event to the lime at
which the water quality samphing ends for the permeable pavement, green roof, and rainwater harvesting. The end time may vary for each BMP. -

Table B1.3 gives a description of each of the monitoring sites and approximate frequencies of
sampling for each parameter. Sampling frequencies depend on the frequency of rainfall. The
BMPs are designed to retain storms up to 1.5 inches, and to generate outflow only for events
greater than 0.75 inches. We anticipate 8 minimum of 25 storms per year that would be sampled
{see the section on representativeness), and a minimum of 9 storms per year that are greater than
0.75 inches, based on local (1 mile NW of sampling area) rainfall data of the past 19 years
(Flood Control District, Dallas, http:/fwww.ci.dallas.ix.us/sts/himl/fe.html). This would vary
according to the rainfall patterns of the sampling years.

Therefore, we anticipate that outflow will be generated only in about 9 storms per year (storms
greater than 0.75 inches) in the permeable pavement, rain garden and detention pond, where
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outfllow will be sampled by an automatic sampler. This outflow sampling will be triggered at a
flow rate of 2x10°® m*s, which is the minimum flow rate that can be measured by the flow
meter.
Table B1.3 Field Sampling Collection Details

Sife
Num
ber

Temporary TCEQ |Site Latitude, Start End [Modeof [Sampl |Approx. Comm |Monito
Station 1D Station | Description Longitude  |Date Date  |Sampling e Annual ents  |ring
TE* (Approximat | (Upon Matrix | Monitoring Type
¢} QAPP Freq. (TSS, Code
. approval) MNutrients,
' Chiordane)®

RG Inlet 21199 |Upper Trinity  [32.987954°  |8/31/12 8/31/13 | Automatic, [Water |25 Sampli |BF
White Rock  |-96.767331° Discrete! ng tied
Creek . to
Watershed Rain rainfall
Garden Inlet,
80.46 mefers
heading N82E
from
Intersection of
Coit Road and
McCallum
Boulevard

RG Outlet/DP {21200 1Upper Trinity  (32.988107°  [8/31/12 8/31/13 | Automatie, |Waier |9 Samphi [BF
Inlet 1 White Rock -96.767339° Discrete' ng tied
Creek to
Watershed Rain rainfal]
Garden Outlet/
Detention Pond
Inlst |, 84,04
meters heading
N70E from
inlersection of
Coit Road and
WeCallum
Boulevard

DP Inlet 2 21201 |[Upper Trinity  [32988282° |8/31/12 8/31/13 | Automatie, |Waler |25 Sampli |BF
White Rock 96,7664 5° Discrete’ ng tied
Creek to
Watershed rainfall
Detention Pond
Inlet 2, 170,93
meters heading
N74E from
intersection of
Coit Road and
WeCallum
Boulevard,

I*, Asphalt 21202 |Upper Trinity  [32986575%  |8/31/12 8/31/13 | Automaltie, | Waler |9 Sampti |BF
White Rock  {-96,766092° Discrete’ ng tiod
Creek to

Watershed rainfall
Porous Asphalt
Outflow, 241.46
meters heading
S54E (rom

intersection of
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Site
Num
ber

Tempoerary
Station 1D

TCEQ
Station
D+

Site
Description

Latitude,
Longitude
(Approximat
<)

Start
Date
(Upon
QAPP
approval)

(Mode of
_|Bampling

End
Ds_lte

Sampk
e
Matrix

Approx.
Annual
Monitosing
Freq. (TSS, -
Nutrients,
Clilordane)’

[Comm

ents

Monitof
ring
Type
Code

Coit Rogd and
MeCallym
Boulevard.

P. Control

21203

Upper Trinity
White Rock

" |Creek

Watershed
[mpervious
Pavement
Control
Outflow, 249,17
meters heading
S51E from
intersection of
Coit Road and
MeCallum
Boulevard.

32.986446°
-96.766096°

8/3112

8/31/13)Automatic,

Discrete’'

Water

Sampli
g tied
to

rainfall

Grass Pave

21204

Upper Trinity
White Rock
Creck
Watershed
Grass Pavers
Outflow, 259.17
meters heading
S48E from
intersection of
Coit Road and
MeCallum
Boulevard.

32.986305°
-96.766108°

8/31/12

8/31/13{Automatic,

Diserete’

Water

Sampli
ng tied
fo

rainfall

BF

Block Pave

21205

Upper Trinity
White Rock
Creek
Watershed
Interlocking
Block Pavers
Outflow, 265.45
meters heading
S54E from
intersection of
Coit Road and
MeCallum
Boulevard.

32.986434°
-96,765894°

831712

8/31/13 }Automatic,

Discrete!

Water

Sampli
ng tied
to

rainfall

BF
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Site
Num
ber’

Tempoerary

Station [D

TCEQ
Station
D=

Site
Description

Latitude,
Longitude
(Approximat

€}

Start
Date
{Upen
QAPP
approval)

End
Date

Muade of
Sampling

Sampl
&
Matrix

Approx.
Annual
Monitoring
Freq, (TSS,
Nutrients,
Chlsrdane)®

Comm
ents

Monito
ring
Type
Code

Perv, Cong

21206

Upper Trinity
White Rock
Croek
Watershed
Pervious
Concrete
Cutflow, 257.49
meters heading
S56E fiom
intersection of
Coit Road and
MeCallum
Boulevard.

32.986568°
-96.763888°

8/31/12

8/31/13

Automatic,
Discrete’

Water

9

Sampli
ng tied
te

rainfall

BF

DP Quiflow

21287

Upper Trinity
White Rock
Creek
Watershed
Daetention Pond
Quitflow, 205
meters heading
N45E from
inlerseulion uf
Choit Road and
MeCallum
Boulevard.

32,989156°
-96.766607°

8/31712

8/31/13

Automatic,
Discrete’

Water

Sampli
ng tied
to

rainfall

RWI sM

21268

Upper Trinity
White Rock
Creek
Watershed
Rainwater
Harvesting Soil
Moisture
Outflow, 93.09
melers heading
NS from NW
Corner of Turf
Building,

32.986694°
-96.702457°

8/31/12

8/31/13

Grab

Water

25

Sampli
ng tied
to

rainfall

RWH_ET

21209

Upper Trinity
White Rock
Creek
Watershed
Rainwater
Harvesting
Evapotranspirati
on Outflow,
100,34 meters
heading NSE
from NW
Coruer of Turf

32.986756°
-86.762443°

8/31/12

8/31/13

Grab

Water

Sampli
ng tied
to

rainfall
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Site
Num

bor |-

Tenmporary
Station ID

- JTCEQ

Station
TD*

Site
Description

Latitude,
Longitude
(Approximat
¢}

Start
Pate:
{Upon
QAPP
approval)

End

Dntp

Mode of
Sampling

Sampl
e .
Matrix

Approx.
Annual
Monitoring
Freq, (TSS,
Nutricnts,

|Chlordang)*
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Comm
ents

Monito
ring
Type
Code

Building,

RWH_HOS

21210

Upger Trinity
White Rock
Creek
Watershed
Rainwater
Harvesting
Home Owner
Schedule Rain
water Outflow,
107.82 meters
heading N8E
from NW
Corner of Twrf
Building

32.986824°
-96.762431° |

8/31/12

8/31/13

Grab

Water

25

Samphi
ng tied
to

rainfall

BF

RWH_CON

21211

Upper Trinity
White Rogk
Creek
Watorshed
Rainwater
Harvesting
Control Plot
Oulflow, 115.17
mefers heading
NBE [rom NW
Corner of Turf
Building,

32.986889°
-96.762421°

8/31/12

83113

Grab

Water

25

Sampli
ng tied
[

rainfall

14,

GR_PSD |

21212

Upper Trinity
White Rogl
Creek
Watershed
Green Roof
Plants, Soil and
Drainage
Layer |
Outflow, 56.66
meters heading
NIE from NW
Corner of Turf

Building.

32.986370°
-96,762597°

(831412

8/31/13

Grab

Water

25

Sampli
ng tied
to

rainfall




Upper Trinity Watershed Green Building Infrastructure For Storm Water Management
Revision Date: 11/1/12

Page 55

Site
Nuin
ber

Temporary
Stition 1D

TCEQ
Station
1D+

Site
Description

Latitude,
Longitude
{Approximat
€)

Start
Diate
{(Upon
QAPP
approval) -

|Emel

Date

Maode.of
Sampling

Sampl

-

Matrix

Approx,
Annual
Monitoring
Freq. {TSS,
Nutrients,
Chlardane)?

Comm
ents

j Type
Code

Monito
ring

GR_PS 1

21213

Upper Trinity
Whils Rock
Creek
Watershed
Green Roof_
Plant s, Soif _1
Outflew, 36,4
meters lieading
N3E from NW
Corner of Turf
Building,

32.986369°
-96,762572°

8/31/12

8/31/13

Grab

Water

25

Sampli
ng tied
to

rainfall

BF

GR_HYD_1

21214

Upper Trinity
White Rock
Creek
‘Watershed
Green Roof_
Hydrotech 1
Outflow, 59.22
meters heading
NIE from NW
Corner of Turf
Building.

32.986395°
-96,762595°

831712

8/31/13

Grab

Water

Sampli
ng tied
to

rainfall

GR_CON_|

21215

Upper T'rinity
White Rock
Creek
Watershed
Green Roof
Control_1
Cutflow, 59.32
meters heading
N3E from N'W
Corner of Turf
Building,

32.586393°
-96.762568°

8/31/12

8/31/13

Grab

Water

Sampli
ng tied
to

rainfall

GR_PSD 2

21216

Upper Trinity
White Rock
Creek
Watershed
Green Roof
Plants, Soil and
Drainage
Layer 2
Outflow, 64,15
meters heading
NI1E from NW
Cornzer of Tuel
Buiiding

32.986439°
-96.762590°

831712

8/31/13

Grab

Water

Sampli
ng tied
to

rainfall
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Site
Num
ber

Tempovary
Station 1D

TCEGQ
Station
1D*

Site
Description

{Latifuite,

Longitude
(Approximat
1

Start
Date
{Upon
QAPP
appraval)

End
Date

Mode of
Sampling

Sampl
&
Matrix

Approx,
Annual
Monitoring
Freq, (TSS,
Nutrients,
Chlordane)®

Comm

. |ents

Monito
ring
Type
Code

GR_PS 2

21217

Upper Trinity
White Rock
Creek
Watershed
Green Roof
Plants, Soil _2
Quiflow, 54.02
inefers heading
N3E from NW
Corner of Turf
Building.

32.986438°
-96.762565°

8/31/12

8/31/13

Grab

Water

25

Sampli
ng tied
to

rainfail

BF

20,

GR_ITYD 2

21218

Uppert Trinity
White Rock
Creek
Watershed
Green Roof
Hydrotech_2
Qutflow, 66.87
meters heading
NI1E from NW
Corner of Turf
Building.

32,9864063°
.96,762587°

8/31/12

8731113

Grab

Water

25

Sampli
ng tied
to

rainfall

BF

2L,

GR_CON_2

21219

Upper Trinity
White Rock
Creek
Watershed
Green Roof
Coutrol 2
Outflow, 66.98
meters heading
N3E from NW
Corner of Turf
Building.

32.986461°
-96.762563°

83112

8/31/13

Grab

Water

25

Sampli
ng tied
o

rainfall

BF

22,

GR_PSD_3

21220

Upper Trinity
White Rock
Creek
Watershed
Green Roof
Plang 5, Soil and
Drainage
Layer 3
Quiflow, 71.5
ineters heading
NIE from NW
Corner of Turf
Building,

32.986506°
-96.762581°

8/31/12

&/31/13

Graly

Water

25

Sampli
ng lied
to

rainfall

BF
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Site
Num
ber

Temporary
Station 1D

TCEQ
Station
ID+

Site
Deseriptivn

Latitude, '
Longitude

1(Approximat
<)

Start
Date
(Upon
QAPP
approval)

End
Date

|Mode of
Sampling

1Sampl

[
Matrix

Approx.
Annual
Monitoring
Freg. (TSS,
Nutrients,
Chlordane)?

Comm

enls

Monife
ring
|Type
Code

23

GR_PS_3

21221

Upper Trinity
White Rock
Creek
Watershed
CGhreen Roof
Plants, Soil _3
Qutflow, 71.6
meters heading
MN3E from NW
Corner of Turf
Building,.

32.986506°
-06.762557°

8/31/12

831113

Grab

Water

25

Sampli
g tied
to

rainfall

BF

24,

GR_HYD 3

21222

Upper Trinity
White Roclk
Creek
Watershed
Green Roof
Hydrotech_3
Outflow, 74,37
meters heading
NIE from NW
Corer of Turf
Building.

32.986531°
-96.762582°

8/31/12

8/31/13

Grab

Water

25

Sampli
ng tied
fo

rainfail

BF

25.

GR_CON 3

21223

Upper Trinity
White Rock
Creck
Watershed
Green Roof
Conlrol_3
QOutflow, 74.62
meters heading
N3E from NW
Cormner of Turf
Building.

32,986531°
-06,762554°

8/31/12

8/31/13

Grab

Water

25

Sampli
ng tied
to

rainfall

BF

26,

GR_PSD 4

21224

Upper Trinity
White Rock
Creek
Watershed
Green Roof
Plants, $oil and
Drainage
Layer 4
Quiflow, 79,17
melers heading
N2E from NW
Corner of Twrf
Building,

32.986575°
-96.762577°

8/31/12

8/31/13

Grab

Water

25

Sampli
ng tied
to

rainfall

BF
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* |Site  |Temporary TCEQ |Site *|Laticade, . [Start End  |Madeof [Sampl |Approx.  [Comim [Monito
Num |Station 1D Station | Description Lomgitude = |Date Date - [Sampling |e Annual cnts  [ring
ber ' 1b* (Appreximat](Upon - ' Matrix | Monitoring Type

: : &) ©IQAPP ‘ i Freq. {I8%, | - [Code
approval) ) " |Nufrients,
R . ‘ Chlordaney’
27. JGR_PS_4 21225 [Upper Trinity  [32.986574° [8/31/12 8/31/13 |Grab Water |25 Sampli [BF
‘White Rock -96.762551° ny tiet
Creek ’ to
Watershed rainfall
Green Roof_
Plants, Soil 4
Cutflow, 79.18
meters heading
N3E from NW
Corner of Turf
Building, .
28. |GR_HYD 4 [21226 |pper Trinily  |32.986600° |8/31/12  [8/31/13|Grab Water |25 Sampli |BF
White Rock -96.762574° ng tied
Creek to
Watershed rainfall
Green Roof
Hydrotech_4
Qutflow, 82.08
meters heading
N2E from NW
Corner of Turf
Building.
29. |\GR_CON_4 21227 [Upper Tiinity  |32,986599°  [8/31/12 8/31/13|Grab Water |25 Sampli [BF
White Rock -96.762548° ’ ng tied
Creck to
Watershed rainfall
Green Roof
Control_4
Outflow, 32.1
meters heading
N3E from NW
Corner of Turf
Buikding.

#SLOC requests for these stations have been submitted to SWQMIS,

! Hor each site, there will be multiple samples in each sampling event, one each 30 minutes of the recorded starm event.

*We anticipate, depending on weather patlern, a minimumn of 25 significant storm events per year that generate runoff for inflow samples, and a
minimum of 9 storm events per year that generate autflow, based on historical rainfall data For the area
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B2 Sampling Methods

Field Sampling Procedures

All field monitoring and sample collection will be conducted in accordance with the TCEQ
Surface Water Quality Monitoring Procedures Volume 1: Physical and Chemical Monitoring
Methods, RG-415, August 2012, Austin, TX or mosi recent version, except for automated
sampling, for which the SOP for the automatic sampler (attached as appendix D) will be used, as
automated sampling is not covered in SWQM procedures.

The ISCO auto sampler model 6712 with a twenty-four bottle configuration and bubbler flow
meter will be used. Continuous flow measurement enables sampling to be triggered by a
specified flow rate (See table B1.1) calculated according to historical rainfall data, watershed
area and curve number of the watershed, The sampler will be programmed to collect 450 ml of
runoff in 30 minutes, with sampling starting at the beginning of that time interval enabling
collection of any first flush flow that may be present.

Samples will be picked up within 12 hours after the [irst sample was coilected (sooner if the
storm flow has fallen below the trigger level without likelihood of resuming). Samples will be
acidified to < 2 pH for nuirient analysis, and transported to the lab for analysis within 3 hours of
pick-up, except in the event the lab is closcd, in which case the sample(s) will be delivered
within 2 hours of the lab re-opening. A SOP for the automated sampler data collection is
attached as Appendix D of this document. Sample volume, container types, minimum sample
volume, preservation requirements, and holding time requirerhents for each analytical test
collected are given in table B2.1. Preservation of all samples is performed in the field
immediately upon collection, within 15 minutes,

Table B2.1 Storage, Preservation and Handling Requirements

‘Parameter .. | Container [-Minimum "~ | Preservation = | Maximum
: : o0 |'Sample Volume " | Stordge
Ammonia- N Plastic or Glass | 100 p H< 2.(ADD 28d
H,804), 4° C
Nitrate/nitrite- N | Plastic or Glass 100 p H< 2 (ADD 28d
H,804), 4° C
Total Kjeldahl N | Plastic or Glass | 500 p H<2 (ADD 28 d
F2504), 4°C
1+ Orthophosphate | Plastic 100 Filter, 4° C 48h
P
Total Plastic 100 p H<2 (ADD 28d
Phosphorous H2804), 4° C
TSS Plastic or Glass | 1000 (Basedon | 4°C 7d
turbidity)
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Parameter | Container * | Minimum | Preservation . | Maximum
o ' Sample Volume |~ - - | Storage
Chlordane Glass 1000 p H<2 (ADD 30d
L HCL), 4° C

Processes to Prevent Cross Contamination

Procedures outlined in the TCEQ Surface Water Quallty Procedures outline the necessary steps
to prevent cross-contamination of samples. These include such things as direct collection into
sample containers and the use of commercially pre-cleaned sample containers.

Documentation of Field Sampling Activities

Field sampling activities are documented on the Field Data Reporting Form as preseated in
Appendix F. For all visits, station ID, location, sampling time, sampling date, sampling depth,
preservatives added to samples, and sample collectot’s name/signature are recorded. Values for
all measured field parameters are recorded. Detailed observational data are recorded including
water appearance, weather, biological activity, stream uses, unusual odors, specific sampie
information, missing parametets, days since last significant rainfall, and flow severity.

Recording Data
For the purposes of this section and subsequent scctlons all personnel follow the basic rules for
recording information as documented below:

1. Legible writing in indelible, waterproof ink with no moditications, write-overs or cross-outs;

2. Changes should be made by crossing out original entries with a single line, entering the
changes, and initialing and dating the corrections.

3. Close-outs on incomplete pages with an initialed and dated diagonal line.

Sampling Method Requirement or Sampling Process Design Deficiencies and Corrective
Action

Examples of sampling method requirement or sample design deficiencies include but are not limited
to such things as inadequate sample volume due to spillage or container leaks, failure to preserve
samples appropriately, contamination of a sample bottle during collection, storage temperature and
holding time exceedance, sampling at the wrong site, efc. Any deviations from the QAPP and
appropriate sampling procedures may invalidate resulting data and may require corrective action,
Corrective action may include for samples to be discarded and re-collected. [t is the responsibility of
the AgriLife Project Manager, in consultation with the Agril.ife GAO, to ensure that the actions and
resolutions to the problems are documented and that records are maintained in accordance with this
QAPP, In addition, these actions and resolutions will be conveyed to the NPS Project Manager both
verbally and in writing in the project progress reports and by completion of a corrective action plan
(CAP).

The definition of and process for handling deficiencies and corrective actions are defined in Section
CL.
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B3 Sample Handling and Custody

Sample Labeling

Samples from the field are labeled on the container with an indelible marker.
Label information includes:

1. Site identification

2. Date and time of collection

3. Preservative added, if applicable

4. Designation of “field-filtered” (for metals) as applicable

5. Sample type (i.e., analysis (es)) to be performed

Sample Handling

Samples are collected at the field site after each rain event, labeled and appropriately preserved
for laboratory analysis. Once preserved, the samples will be packaged according to the
specifications of the subcontracted NELAC certified laboratory and mailed out to the contracted
laboratory by courier,

The details concerning how the samples are logged in at the laboratory, how they are examined
for documentation and preservation, how holding times are insured ete, will be provided once a
decision is made on selection of the NELAC certified laboratory,

Sample Tracking

Proper sample handling and custody procedures ensure the custody and integrity of samples
beginning at the time of sampling and continuing through transpott, sample receipt, preparation,
and analysis.

A sample is in custody if it is in actual physical possession or in a secured area that is restricted
to authorized personnel. The COC form is used to document sample handling during transfer
from the field to the laboratory and among contractors. The following information concerning
the sample is recorded on the COC form (See Appendix G).

1. Date and time of collection

2. Site identification

3. Sample matrix

4. Number of containers

5. Preservative used

6. Was the sample liltered

7. Anatfyses required

8. Name of collector

9. Custody transfer signatures and dates and time of transfer
10. Bill of lading {if applicabie)
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Sample Tracking Procedure Deficiencies and Corrective Action
All deficiencies associated with chain-of-custody procedures as described in this QAPP are
immediately reported to the Contractor Project Manager. These include such items as delays in
transfer, resulting in holding time violations; violations of sample preservation requirements;
incomplete documentation, including signatures; possible tampering of samples; broken or
spilled samples, etc. The AgriLife Project Manager in consultation with the AgriLife QAO will -
determine if the procedural violation may have compromised the validity of the resulting data.
Auny failures that have reasonable potential to compromise data validity will invalidate data, and
the sampling event should be repeated. The resolution of the situation will be reported to the
TCEQ NPS Project Manager in the project progress repoit. Corrective Action Plans will be
prepared by the Contractor QAO and submitted to TCEQ NPS Project Manager along with
project progress report.

The definition of and process for handling deficiencies, nonconformance, and cotrective action
are defined in Section C1.

B4 Analytical Methods

The analytical methods are listed in Table A.1 of Section A7. Laboratories collecting data under
this QAPP are compliant with the NELAC Standards. Procedures [or laboratory analysis will be
in accordance with the most recently published or online edition of Standard Methods for the
Examination of Water and Wastewater, the latest version of the TCEQ Surface Water Qualify
Monitoring Procedures, Volume I: Physical and Chemical Monitoring Methods, RG-415,
Auwgust 2012, Ausiin, TX or most recent version, or other reliable procedures acceptable to
TCEQ.

Copies of laboratory SOPs are retained by the contractor and are available for review by the
TCEQ. Laboratory SOPs are consistent with EPA requirements as specified in the method.

Standards Traceability

All standards used in the field and laboratory are traceable to certified refetence materials,
Standards and reagent preparation is fully documented and maintained in a standards log book.
Each documentation includes information concerming the standard or reagent identification,
starting materials, including concentration, amount used and lot number; date prepared,
expiration date and preparer’s initials/signature. The bottle is labeled in a way that will trace the
standard ot reagent back to preparation. Standards or reagents used are documented each day
samples are prepared or analyzed.

Analytical Method Deficiencies and Corrective Actions

Deficiencies in field and laboratory measurement systems involve, but are not limited to such
things as instrument malfunctions, failures in calibration, blank contamination, guality control
samples outside QAPP defined limits, etc. In many cases, the field technician or lab analyst will
be able to cotrect the problem. If the problem is resolvable by the field technician or lab analyst,
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then they will document the problem on the field data sheet or laboratory record and complete
the analysis. Ifthe problem is not resolvable, then it is conveyed to the AgriLife Laboratory
Supervisor, who will make the determination and notify the AgriLife QAO. If the analytical
system failure may compromise the sampte results, the resulting data will not be reported to the
TCEQ. The nature and disposition of the problem is reported on the data report which is sent to
the Agrilife Manager. The AgriLife Project Manager will include this information in the CAP
and submit with the Progress Report which is sent to the TCEQ NPS Project Manager.

The definition of and process for handling deficiencies, nonconformance, and corrective action
are defined in Section C1.

The TCEQ has determined that analyses associated with the qualifier codes “holding time
exceedance” “sample received unpreserved”, “estimated value,” etc. may have unacceptable
measurement uncertainty associated with them. This will immediately disqualify analyses from
submittal to SWQMIS. Therefore, data with these types of problems should not be reported to
the TCEQ. Additionally, any data collected or analyzed by means other than those stated in the
QAPP, or they must have an approptiate data qualifier found in the SWQM DMRG (2012, or
most recent version).

B5 Quality Control

Sampling Quality Contrel Requirements and Acceptability Criteria

Field Split - A field split is a single sample subdivided by field staff immediately following
collection and submitted to the laboratory as two separately identified samples according to
procedures specified in the SWOM Procedures. Split samples are preserved, handled, shipped,
and analyzed identically and are used to assess variability in all of these processes, Field splits
apply to conventional samples only.

The precision of field split results is calculated by relative percent difference (RPD) using the
following equation:

RPD = [(X)-X2l{ (X +X2)/2} * 100]

A 30% RPD criteria will be used to screen field split results as a possible indicator of excessive
variability in the sample handling and analytical system. If it is determined that elevated
quantities of analyte (i.e., > 5 times the LOQ) were measured and analytical variability can be
eliminated as a factor, than variability in field split results will primarily be used as a trigger for
discussion with field stalT to ensure samples are being handled in the field correctly. Some
individual sample results may be invalidated based on the examination of all extenuating
information. The information derived from feld splits is generally considered to be event
specific and would not normally be used to determine the validity of an entire batch; however,
some batches of samples may be invalidated depending on the situation. Professional judgment
during data validation will be relied upon io interpret the results and take appropriate action. The
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qualification (i.e., invalidation) of data will be documented on the Data Review Checklist and
Summary. Deficiencies will be addressed as specified in this section under Quality Control or
Acceptability Requirement Deficiencies and Corrective Actions.

Laboratory Measurement Quality Control Requirements and Acceptability Criteria

Batoh — A batch is defined as environmental samples that are prepared and/or analyzed together
with the same process and personnel, using the same lot{s) of reagents. A preparation batch is
composed of one to 20 environmental samples of the same NELAC-defined matrix, meeting the
above mentioned criteria and with a maximum time between the start of processing of the first
and last sample in the batch to be 25 hours. An analytical batch is composed of prepared
environmental samples {extract, digestates or concentrates) which are analyzed together as a
group. An analytical batch can include prepared samples originating from various environmental
mattices and can exceed 20 samples.

Method Specific QC requirements - QC samples, other than those specified later this section, are
run (e.g., sample duplicates, surrogates, internal standards, continuing calibration samples,
interference check samples, positive control, negative control, and media blank} as specified in
the methods. The requirements for these samples, their acceptance criteria or instructions for
establishing criteria, and corrective actions are method-specific.

Detailed laboratory QC requirements and corrective action procedures are contained within the
individual laboratory quality manuals (QMs). The minimum requirements that al] participants
abide by are stated below.

Limit of Quantitation (L.OQ) — The laboratory will analyze a calibration standard (if applicable)
at the LOQ on each day calibrations are performed. In addition, an LOQ check standard will be
analyzed with each analytical batch. Calibrations including the standard at the LOQ will meet
the calibration requirements of the analytical method or cotrective action will be implemented.

LOG Sediment and Tissue Samples — When considering LOQs for solid samples and

~ how they apply to results, two aspects of the analysis are considered: (1) the 1.LOQ of the
sample, based on the Areal-world@ in which moisture content and interterences affect the
result and (2) the LOGQ in the QAPP which is a value less than or equal to the AWRL
based on an idealized sample with zero % moisture. '

The LOQ for a solid sample is based on the lowest non-zero calibration standard (as are
those for water samples), the moisture content of the solid sample, and any sample
concentration or dilution factors resulting from sample preparation or clean-up.

To establish solid-phase LOQs to be listed in Table A7.1 of the QAPP, the laboratory

will adjust the concentration of the lowest non-zero calibration standard for the amount of
sample extracted, the final exiract volume, and moisture content {assumed to be zero %
moisture). Each calculated LOQ will be less than or equal to the AWRL on the dry-
weight basis to satisfy the AWRL requirement for sediment and tissue analyses. When
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data are reviewed for consistency with the QAPP, they are evaluated based on this
requirement. Resulis may not appear to meet the AWRL requirement due to high
moisture content, high concentrations of non-target analytes necessitating sample
dilution, ete. These sample results will be submitted to the TCEQ with an explanation on
the Data Review Checklist and Summary as to why results do not appear to meet the
AWRL requirement.

LOQ Check Standard — An LOQ check standard consists of a sample matrix (e.g., deionized
water, sand, commercially available tissue) free from the analytes of interest spiked with verified
known amounts of analytes or a material containing known and verified amounts of analytes. It
is used to establish intra-laboratory bias to assess the performance of the measurement system at
the lower limits of analysis. The LOQ check standard is spiked into the sample matrix at a level
less than or near the 1LOQ for each analyte for each analytical batch of sampies run.

The LOQ check standard is carried through the complete preparation and analytical proeess.
LOQ Check Standards are run at a rate of one per analytical batch.

The percent recovery of the LOQ check standard is calculated using the following equation in
which %R is percent recovery, SR is the sample result, and SA is the reference concentration for -
the check standard:

%R = SR/SA * 100

Measurement performance specifications are used to determine the acceptability of LOQ Check
Standard analyses as specified in Table A7.1.

Laboratory Control Sample (1L.CS)— An LCS congists of a sample matrix (e.g., deionized water,
sand, commercially available tissue) free from the analytes of interest spiked with verified
known amounts of analytes or a material containing known and verified amounts of analytes. 1t
is used to establish intra-laboratory bias to assess the performance of the measurement system.
The LCS is spiked into the sample matrix at a level less than or near the midpoint of the
calibration for each analyte. In eases of test methods with very long lists of analytes, LCSs are
prepared with all the target analytes and not just a representative number, except in cases of
organic analytes with multipeak responses.

The LCS is carried through the complete preparation and analytical process. LCSs are run at a
rate of one per preparation batch.

Results of LCSs are calculated by percent recovery (%R), which is deflined as 100 times the
measured concentration, divided by the true concentration of the spiked sample.

The following formula is used to calculate percent recovery, where %R is percent recovery; SR
is the measured result; and SA is the true result:
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%R = SR/SA * 100

Measurement performance specifications are used to determine the acceptability of LCS analyses
as specified in Table A7.1.

Laboratory Duplicates — A laboratory duplicate is prepared by taking aliquots of a sample from
the same container under laboratory conditions and processed and analyzed independently. A
laboratory control sample duplicate (LCSD} is prepared in the laboratory by splitting aliquots of
an LCS. Both samples are carried through the entire preparation and analytical process. LCSDs
are used to assess precision and are performed at a rate of one per preparation batch.

For most parameters, precision is calculated by the relative percent difference (RPD) of LCS
duplicate results as defined by 100 times the difference (range)of each duplicate set,'divided by
the average value (mean) of the set. For duplicate results, X, and X, the RPD is calculated from
the following equation: (If other formulas apply, adfust appropriately.)

RPD = [(X; - XoM {(Xi+X5)02} * 100]

Laboratory equipment blank — Laboratory equipment blanks ave prepared at the laboratory where
collection materials for metals sampling equipment are cleaned between uses. These blanks
document that the materials provided by the laboratory are free of contamination. The QC check
is performed before the metals sampling equipment is sent to the field. The analysis of
laboratory equipment blanks should yield values less than the LO(Q}. Otherwise, the equipment
should not be used. :

Matrix spike (MS) — Matrix spikes are prepared by adding a known mass of target analyte to a
specified amount of matrix sample for which an independent estimate of target analyte
concentration is avallable. Matrix spikes are used, for example, to determine the effect of the
malrix on a method’s recovery efficiency,

Percent recovery of the known concentration of added analyte is used to assess accuracy of the
analytical process. The spiking occurs prior to sample prepatation and analysis. Spiked samples
are routinely prepared and analyzed at a rate of 10% of samples processed, or one per
preparation batch whichever is greater. The information from these controls is sample/matrix
specific and is not used to determine the validity of the entire batch. The MS is spiked at a level
less than or equal to the midpoint of the calibration or analysis range for each analyte. Percent
recovery (%oR) is defined as 100 times the observed concentration, minus the sample
concentration, divided by the true conceniration of the spike. '

The results from mairix spikes are primarily designed to assess the validity of analytical results
in & given malrix and are expressed as percent recovery (%R). The laboratory shall document
the calculation for %R, The percent recovery of the matrix spike is caleulated ysing the




Upper Trinity Watarshed Green Building Infrastnieture for Storm Water Management
Revision Date: 11/1/12
Page 67
following equation in which %R is percent recovery, SSR is the observed spiked sample
concentration, SR is the sample result, and SA is the reference concentration of the spike added:

%R = (SSR - SR)/SA * 100
Measutement performance specifications for matrix spikes are not specified in this document.

The results are compared to the acceptance criteria as published in the mandated test method,
Where there are no established criteria, the laboratory shall determine the internal criteria and
document the method used to establish the limits. For matrix spike results outside established
criteria, corrective action shall be documented or the data reported with appropriate data
qualifying codes.

Method blank — A method blank is a sample of matrix similar to the batch of associated samples
(when available) that is {tee from the analytes of interest and is processed simultaneously with
and under the same conditions as the samples through all steps of the analytical procedures, and
in which no target analytes or interferences are present al concentrations that impact the
analytical results for sample analyses. The method blanks are performed at a rate of once per
preparation batch, The method blank is used to document contamination from the analytical
process. The analysis of method blanks should yield values less than the LOQ, For very high-
level analyses, the blank value should be less than 5% of the lowest value of the batch, or
corrective action will be implemented. Samples associated with a contaminated blank shall be
evaluated as to the best corrective action for the samples {e.g. reprocessing or data qualitying
codes). In all cases the corrective action must be documented.

The method blank shall be analyzed at a minimum of once per preparation batch. In those
instances for which no separate preparation method is used (example: volatiles in water) the
batch shall be defined as environmental samples that are analyzed together with the same method
and personnel, using the same lots of reagents, not to exceed the analysis of 20 environmental
samples,

Quality Conirol or Acceptability Requirement Deficiencies and Corrective Actions
Sampling QC excursions are cvalualed by the Agrilife Project Manager, in consultation with the
Agril.ife QAO. In that differences in sample results are used to assess the entire sampling process,
including environmental variability, the arbitrary rejection of results based on pre-determined limits
is nof practical. Therefore, the professional judgment of the AgriLife Project Manager and QAO will
be relied upon in evaluating results. Rejecting sample results based on wide variability is a
possibifity. Field blaaks for trace elements and trace organics are sceutinized very closely. Field
blank values exceeding the acceptability criteria may automatically invalidate the sample, especially
in cases where high blank values may be indicative of contamination which may be causal in putting
a value above the standard. Notations of field split excursions and blank contamination are noted in
the quarterly report and the final QC Report, Equipment blanks for metals analysis are also
scrutinized very closely.
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Laboratory measurement quality control failures arc evaluated by the laboratory staff. The
disposition of such fallures and the nature and disposition of the problem is reported to the Agrilife
Laboratory QAQ, The Laboratory QAO will discuss with the Agril.ife Project Manager, If
applicable, the AgriLife Project Manager will include this information in the CAP and submit with
the Progress Report which is sent to the TCEQ NPS Project Manager.

B6 Instrument/Equipment Testing, Inspection and Maintenance

Automated sampler testing and maintenanee requirements are obtained from the manufacturer’s
website (http://www.iseo.com/products/manualsl.asp?PL=201&GP=20110 ).

Equipment records are kept on all field equipment and a supply of critical spare parts is
maintained by the Contractor Field Supervisor.

All laboratory tools, gauges, instrument, and equipment testing and maintenance requirements
are contained within laboratory QAM(s). Testing and maintenance records are maintained and
are available for inspection by the TCEQ. Instruments requiring daily or in-use testing may
include, but are not limited to, water baths, ovens, autoclaves, incubators, refrigerators, and
laboratory pure water. Critical spare parts for essential equipment are maintained to prevent
downtime. Mainicnance records are available for inspection by the TCEQ.

B7 Instrument/Equipment Calibration and Frequency

All ingtruments or devices used in obtaining environmental data will be calibrated priot to use as
needed. Detailed laboratory calibration methods are contained in the manufacturer®s instruction
manual,

Each instrument has a specialized procedure for calibration and a specific type of standard used
to verify calibration. The instruments that might require calibration are listed below in Table
B7.1. ‘

All calibration procedures will meet the requirements specified in the EPA approved methods of
analysis. The frequency of calibration as well as specific instructions applicable to the analytical
methods recommended by the equipment manufacturer. will be followed. All information
concerning calibration will be recorded in a calibration logbook by the person performing the
calibration and wil! be accessible for verification during either a laboratory or field audit.

All instruments or devices used In obtaining environmental data will be used according to
appropriate laboratory or field practices, Written copies of SOPs are available for review upon
request. . ‘ :
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Failyres in any testing, inspections, or calibration of equipment will result in a CAR and

resolution of the sitnation will be reported to the TCEQ in the quarterly repori. The CARs will be
maintained by the Project Leader and the TCEQ PM.

Table B7.1, Instrument Calibration Requirements

Equipment Relevant Calibration Requirement
ISCO 67128ampler Product Owner’s Manual
ISCO 730 Flow Meter Product Owner’s Manual

Data not meeting post-error limit requirements invalidates associated data collected subsequent
to the pre-calibration and are not submitted to the TCEQ.

B8 Inspection/Acceptance of Supplies and Consumables

New batches of supplies are tested before use to verify that they function properly and are not
contaminated. The laboratory QAM provides additional details on acceptance requirements for
laboratory supplies and consumables.

B9 Non-direct Measurements

This QAPP docs not include the use of routine data obtained from non-direct measurement sources.
Only data collected directly under this QAPP {s submitted to the SWQMIS database. All data
collected under this QAPP and any acquired data will comply with all requirements/guidance of the
project and QAPP.

However, rainfall data will be collected using a Campbell Scientific weather station. This data will be
used for calculating input volumes for the Permeable pavement, Green roof, and Rainwater
harvesting BMPs.

B10 Data Management

Field Collection and Management of Routine Samples

Field staff will visit sites immediately following rainfall events to collect samples and download
flow data. In addition, these sites will be visited daily to maintain equipment. Site identification,
date, time, personnel, water depth, measurements of field parameters, and any comment
concerning weather or conditions at the site are noted in the field notebook. A field notebook is
filled out in the field for each site visit. If no flow is observed at a site, samples will not be
collected but information about the site visit will be recorded in the field notebook.

Samples collected al the site will be labeled for transportation to the laboratory. Site name, time
of collection, comments, and other pertinent data are copied from the field notebook to the COC.
The COC and accompanying sample bags/bottles are submitted to laboratory analyst, with
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relinquishing and receiving AgnLle: SWL will be accompanied by COC sheets filied out by the
field technician.

All COC, field observations, and data will be manually entered into an electronie spreadsheet.
The electronic spreadsheet will be created in Microsoft Excel software on an IBM-compatible
microcomputer with a Windows XP/Vista/7 Operating System. The project spreadsheet will be
maintained on the computer’s hard drive, which is also simultaneously saved in & network folder.
All pertinent data files will be backed up weekly on an external hard drive.

Original data recorded on paper files will be stored for at least five years. Electronic data files
will be archived to CD after approximately one year, and then stored with the paper files for the
remaining 4 years.

Laboratory Data

All field samples will be logged upon receipt, COC's (if applicable) will be checked for number
of samples, proper and exact [.D. number, signatures, dates, and type of analysis specified. The
field technician will be notifted it any discrepancy is found and proper corrections made. All
samples will be stored at 4°C until analysis.

Current data files will be backed up on r/w CD’s weekly and stored in separate area away from
the computer. At least 10% of all data manually entered in the database will be reviewed for
accuracy by the Agriliife PM/QAO to ensure that there are no transcription errors, Hard copies
of data wiil be printed and housed in the laboratory for a period of five years.

Personnel
Section A4 lists responsibilities and lines of communication for data management personnel.

Data Management Process

Samples are collected by field staff and transferred to the laboratory for analyses as described in
Sections B1 and B2. Sampling information (e.g. site location, date, time, sampling depth, etc.) is
used to generate a upique sampling event in an interim database built on an avtogenerated
alphanumeric key field. Measurement results from both the field data sheets and laboratory data
sheets are manually entered (by field and laboratory staff, respectively) into the interim database
for their corresponding event. Customized data entry forms facilitate acourate data entry,
Following data verification and validation, the data are exported from the interim database into
the Event/Result format required for submission to TCEQ’s SWQMIS (as described in the
SWOM DMRG January 2012 or later version), Onee TCEQ approval of the data is obtained, the
interim data are loaded into SWQMIS by TCEQ data managers. See Appendix J for the Data
Management Process Flow Chart.

Record-keeping and Data Storage
AgriLife record keeping and document control procedures are contained in the water quallty
sampling and laboratory standard operating procedures (SOPs) and this QAPP. Original field
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and laboratory data sheets are stored in the AgriLife offices in a fireproof file in accordance with
the record-retention schedule in Section A9. Two copies of the database are backed up each
Friday on magnetic tape. One copy is stored in a fireproof safe in the AgriLife office, and one
copy is stored off-site. If necessaty, disaster recovery will be accomplished by information
resources staff using the backup database.

Archives/Data Retention
Complete original data sets are archived on permanent thardcopy/external and internal hard
drive} media and retained on-site by the Contractor for a retenticn petiod specified in section A9,

Data Verification/Valicdation
The control mechanisms for detecting and correcting errors and for preventing loss of data
during data reduction, data reporting, and data entry are contained in Sections D1, D2, and D3.

Forms and Checklists
See Appendix E for the Field and Laboratory Data Sheets,
See Appendix C for the Data Review Checklist and Summary.

Data Dictionary

Terminology and field deseriptions are included in the SWQM DMRG (January 2012 or most
recent version). Note that a new Monitoring Type Code for automatic samplers is under
development by TCEQ and wil! be incorporated when available, For the purposes of verifying
which entity codes are included in this QAPP, a table outlining the entities that will be used
when submitting data under this QAPP is included in table B10.1,

Table B10.1 Example usage of codes

Name of Monitoring | Sample Tag Submitting Collecting | Monitoring
Entity description | Prefix Entity Entity Type Code
Texas Agrilife 24’0{'floff'?g AD -AD AD BF

A LN
Research, Dallas, TX oy fcﬁl -
Texas Agrilife Grab samples | AD AD AD BF
Research, Dallas, TX | @/ rainfal

runoffl

Data Handling

Data are processed using the Microsoft Excel 2003/2007 suite of tools and applications. Data
integrity is maintained by the implementation of password protections which control access to
the database and by limiting update rights to a select user group. No data from external sources
are maintained in the database. The database administrator is responsible for assigning user

rights and assuring database integrity.
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Hardware and Software Requirements
Hardware configurations are sufficient to run Microsoft Excel 2003/2007 under the Windows
XP/Vista/7 operating system in a networked environment. Information Resources staff are
responsible for assuring hardware configurations meet the requirements for running current and
future data management/database software as well as providing technical support. Software
development and database administration are also the responsibility of the information resources
department. Information Resources-develops applications based on user requests and assures full
system compatibility prior to implementation.

Information Resource Management Requirements
The agency’s information technology (IT) policy is available at
http://nistamu.edu/Home/IT Policy.php .

Quality Assurance/Control
See Section D of this QAPP.

C1 Assessments and Response Actions

__Table C1.1 Assessments and Response Requirements

Assessment

Approximagte Responsible Scope Response
Activity Schedule Party Requirements
Status Monitoring Continuous AgriLife Project |Monitoring of the project Report to TCEQ in

plan and or
discretion of
contractor

control procedures employed

{at the laboratory and the

contract laboratory

in writing to the
contractor QAQO to
address corrective
actions

Oversight, etc, Manager status and records to ensure | Quarterly Report
requirements are being
fuifilled.
Monitoring Systems Dates to be TCEQ QAS The assessment will be 30 days-to respond
Audit determined by tailored in accordance with |in writing to the
TCEQ objectives needed to assure. | TCEQ fo address
compliance with the QAPP. |carrective actions
Field sampling, handling and
measurement; facility
reyiew; and data
management as they relate to
the NPS Project
Laboratory Inspection| Based on work AgriLife QAO  |Analytical and quality 30 days to respond
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Assessment Approximate Responsible Scope Response
Aetivity Sehedule Party Requirements
Monitoring Systems | Based on work Agrilife QAQ  |The assessment will be 30 days to respond
Audit plan and or tailored in accordance with  |in writing to the
discretion of objectives needed to assure | contractor QAO to
contractor compliance with the QAPP. |address corrective
Field sampling, handling and |actions
measurement; facility
reyiew; and data
management as they relate to
the NPS Project
Site Visit Dates to be TCEQ PM Status of activities, Overall |As needed
determined by compliance with work plan
TCEQ and QAPP

Corrective Action Process for Deficiencies

Deficiencies are any deviation from the QAPP, SWQM Procedures Manual, SOPs, or Data
Management Reference Guide. Deficiencies may invalidate resulting data and may require
corrective action, Corrective action may include for samples to be discarded and re-collected,
Deficiencies are documented in loghooks, field data sheets, etc. by field or laboratory staff, It is
the responsibility of the AgriLife Project Manager, in consultation with the AgriLife QAQ, to
ensure that the actions and resolutions to the problems are documented and that records are
maintained in accordance with this QAPP. In addition, these actions and resolutions will be
conveyed to the NPS Project Manager both verbally and in writing in the project progress reports |
and by completion of a corrective action plan (CAP).

Corrective Action
CAPs should:
¢ [dentify the problem, nongonformity, or undesirable situation
Identify immediate remedial actions if possible
Identify the underlying cause(s) of the problem
Identify whether the problem is likely to recur, or occur in other arcas
Evaluate the need for Cotrective Action
Usc problem-solving techniques to verily causes, determine solution, and develop an
action plan
Identify personnel responsible for action
istablish timelines and provide a schedule
Document the corrective action

To facilitate the process a flow chart has been developed (see figure C1.1: Corrective Action
Process for Deficiencies).



Figure C1.1 Corrective Action Process for Deficlencies
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Status of CAPs will be documented on the Corrective Action Status Table (See Appendix L) and
included with Quarterly Progress Reports. In addition, significant conditions (i.e., situations which,
if uncorrected, could have a serious effect on safety or on the validity or integrity of data) will be
reported to the TCEQ immediately.

The AgriLife Project Manager is responsible for implementing and tracking corrective actions,
Corrective action plans will be documented on the Corrective Action Plan Form (See Appendix M)
and submitied, when complete, to the TCEQ Project Manager. Records of audit findings and
cotrective actions are maintained by both the TCEQ and the AgriLife QAO. Audit reports and
corrective action documentation will be submitted to the TCEQ with the Quarterly Progress Report,

If audit findings and corrective actions cannot be resolved, then the authority and responsibility for
terminating work are specified in the TCEQ QMP and in agreements in contracts between
participating organizations.

C2 Reports to Management

Reporis to TCEQ Project Management
All reports detailed in this section are contract deliverables and are transferred to the TCEQ in
accordance with contract requirements.

Laboratory data repotts- Data will be submitted quarterly to the TCEQ in the event/result format
specified in the TCEQ Data Management Reference Guide (DMRG; January 2012 or most
recent version) for upload to the Surface Water Quality Monitoring Information System
(SWQMIS).

Mohitoring Systems Audit Report and Response - Following any audit that is performed, a report
of findings, recommendations and response is sent to the TCEQ in the quarterly progress report.

Quarterly Progress Report - Summarizes the Contractor’s activities for each task; reports
monitoring status, problems, delays, and corrective actions; and outlines the status of each task’s
deliverables,

Monitoring System Audit Response - The contractor will respond in writing to the TCEQ within
30 days upon receipt-of a monitoring system audit report to address corrective actions.

Contractor Evaluation - AgriLife participates in a Contractor Evaluation by the TCEQ annually
for compliance with administrative and programmalic standards,

Final Project Report - Summarizes the Contractor’s activities for the entire project period
including a deseription and documentation of major project activities; evaluation of the project
results and environmental benefits; and a conclusion,



Upper Trinity Watershed Green Building Infrastructure for Storm Water Management
Revision Date: 11/1/12
' Page 76
Reports to Contractor Project Management
Laboratoty test reports (Section A9) will be submiited to Agrilife Project Management ona
quarterly basis. The laboratory test reports contain QC information which is reviewed by the
AgriLife Project Manager/QAQ. Project status, assessments and significant QA issues will be
dealt with by the Agri-Life Reseatrch Project Manager who will determine whether it will be
included in reports to the TCEQ Project Management.

Reports by TCEQ Project Management

Contractor Evaluation - The Contractor participates in a Contractor Evaluation by the TCEQ
annually for compliance with administrative and programmatic standards. Results of the
evaluation are submiited to the TCEQ Financial Administration Division, Procurement and
Contracts Section,

D1 Data Review, Verification, and Validation

For the putposes of this document, data verification is a systematic process for evaluating
performance and compliance of a set of data to ascertain its completeness, cotrectness, and
consistency using the methods and criteria defined in the QAPP. Validation means those
processes taken independently of the data-generation processes to @valuate the technical usability
of'the verified data with respect to the planned objectives or intention of the project.
Additionally, validation can provide a level of overall confidence in the reporting of the data
based on the methods used.

All data obtained from field and laboratory measurements will be reviewed and verified for
conformance to project requirements, and then validated against the data quality objectives
which are listed in Section A7. Only those data which are supported by appropriate quality
control data and meet the measurement performance specification defined for this pmject will be
considered acceptable and submitted to the TCEQ for entry into SWQMIS,

The procedures for verification and validation of data are described in Section D2, below, The
AgriLife Field Supervisor is responsible for ensuring that field data are properly reviewed and
verified for integrity. The Laboratory Supervisor is responsible for ensuring that laboratory: data
are scientifically valid, defensible, of acceptable precision and bias, and reviewed for integrity.
The AgriLife Data Manager will be responsible for ensuring that all data ave properly reviewed
and verified, and submitted in the required format to TCEQ for loading in SWQMIS. The
AgriLife QAQ is responsible for validating a minimum of 13% of the data produced in each task.
Finally, the AgriLife Project Manager, with the concurrence of the AgriLife QAOQ, is responsible
for validating that all data to be reported meet the objectives of the project and are suitable for
reporting to TCEQ.
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D2 Verification and Validation Methods

All data will be verified to ensure they are representative of the samples analyzed and locations
where measurements were made, and that the data and associated quality control data conform to
project specifications. The staff and management of the respective field, laboratory, and data
management tasks are responsible for the integrity, validation and verification of the data each
task generates or handles throughout each process. The field and laboratory tasks ensure the
verification of raw data, electronically generated data, and data on chain-of-custody forms and
hard copy output from instruments,

Verification, validation and integrity review of data will be performed using self-assessments
and peer review, as appropriate to the project task, followed by technical review by the manager
of the task. The data to be verified (listed in Table D2.1) are evaluated against project
performance specifications (Section A7) and are checked for errors, especially errors in
transcription, calculations, and data input. If a question arises or an error is identified, the
manager of the task responsibie for generating the data is contacted to resolve the issue. Issues
which can be corrected are corrected and documented electronicatly or by initialing and dating
the associated paperwork. If an issue cannot be corrected, the task manager consults with the
higher level project management to establish the appropriate course of action, or the data
associated with the issue are rejected and not reported to the TCEQ for storage in SWQMIS.
The performance of these tasks is documented by completion of the Data Review Chesklist and
Summary (Appendix C).

The AgriLife Project Manager and QAQ are each responsible for validating that the verified data
are scientifically valid, defensible, of known precision, bias, integrity, meet the data quality
objectives of the project, and are reportable to TCEQ. One element of the validation process
involves evaluating the data again for anomalies. Any suspected errors or anomalous data must
be addressed by the manager of the task associated with the data, before data validation can be
completed.

A second element of the validation process is consideration of any findings identified during the
monitoring systems audit conducted by the TCEQ QAS assigned to the project. Any issues
requiring corrective action must be addressed, and the potential impact of these issues on
previously collecled data will be assessed. Finally, the AgriLife Project Manager, with the
concurrence of the QAO validates that the data meet the data quality objectives of the project and
are suitable for reporting to TCEQ,
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Data to be Verified

Field
Task

Laboratory

Task

Texas
AgriLife
Research

Data
Manager

Task

Sample documentation complete; samples labeled, sites
identified

-<

Field QC samples collected for all analytes as prescribed in
the TCEQ SWOM Procedures Manual

Standards and reagents traceable

Chain of custody complete/acesptable

Sample preservation and handling acceptable

Holding times nat excecded

Collection, preparation, and analysis consistent with SOPs
and QAPP

< |e]=fel=] =

< e | |

Field documentation (e.g., biological, stream habitat)
complete

Instrument calibration data complete

<.

QC samples.analyzed at required frequency

QC results meet performance and program specifications

lee ] =

Analytical sensitivity {(Minimum Analytical
Levels/Ambient Water Reporting Limits) consistent with
QAPP

-

Resulis, calculations, transcri;itions checked

Laboratory bench-level review _performed

All laboratory sampies analyzed for ail parameters

Corollary data agree

Nonconforming activities documented

| | e [

Outliers confirmed and decumented; reasonableness chock
petrformed

Dates formatted correctly

TAG IDs correct

TCEQ ID nunber assigned

Valid parameter codes

Codes for submitting entity(ies), collecting entity(ies), and
monitoring type(s) used correctly

Time based on 24-hour clock

Absence of transcription error confirmed

Absence of eleetronic errors confirmed

Sampling and analytical data gaps checked {e.g., all sites for

A L T ol O Lol Eol ool ool B A o A

which data are reported are on the coordinated monitoring
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Texas

ApriLife

Field Laboratory Research
Task Task Data

Manager
Task

Data to be Verified

schedule)
Field QC resuits attached to data review checklist Y
Veritied data log submitted . Y
10% of data manually reviewed Y

D3 Reconciliation with User Requirements

Extension education programs are designed to target specific audiences and to deliver current,
unbiased, science-based information and technology. The objective of the evaluation conducted
under this QAPP is to provide the Extension education program with unbiased, science-based,
quality assured data on the effectiveness of low impact development best management practices
for reducing nutrient and sediment contamination of storm water. No other decisions will be
made by the project team based on the data collected.

TCEQ secks quality assured data that establish the difference in pollutant loads entering and
leaving each of the experimental BMPs, in order to estimate load reductions that will result from
further installation of similar BMPs, For this purpose, the load reduction will be calculated for
cach pollutant in each BMP by using the following equation for all storm events for the
monitering period:

n
Load Reduction = Z{Vinﬂowi X Cinprowi — Voutrtow i X Coutftow i)
=1
n = total number of storms; V = Volume; C= pollutant concentration

For the BMPs with automatic samplers, continuous flow measurement will be acquired, which
then is used to calculate the total storm volume for a particular event. Based on the monitoring
methods previously described, flow rates and water quality sample measurements will be
representative for each storm event,

For BMPs that do not use automatic samplers, a representative portion of the entire storm
(Rainwater Harvesting) or the entire storm(green rool} volume will be captured. Grab samples
from these would be analyzed for pollutant concentrations. Statistical analysis will be used only
for the green roof BMP, as it is the only BMP with a fully replicated experimental design
{randomized complete block design), the data from which will be analyzed using a two- way
anova.
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These data, and data collected by other organizations, may however be subsequently analyzed

and used for model development. Thus, data which do net meet project data quality objectives

will not be submitied to the TCEQ nor will be considered appropriate for any of the uses noted
above,
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Appendix A. Site map and Diagrams
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Location of the different BMPs on AgrilLife Property
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Appendix B. Work Plan
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SCOPE OF WORK

Tasks, Objectives and Schedules

Task 2:
Construct and evaluate bio-retention low-impact development BMPs

Objective: :
To reduce NPS poilution as well as total and peak storm water runoff from selected parking lots
and buildings. To accomplish this goal, the AgriLife Urban Solutions Center will design,
construet, and evaluate the effectiveness of innovative bio-retention BMPs for siormwater
volume and peak flow reduction and water quality improvement in urban areas. In addition to
their immediate water quality benefits propetties, the bio-retention BMPs will be used to
generate engineering data, serve as a long-term demonstration, and as an educational tool to
increase implementation of appropriate stormwater BMPs,

Subtask 2.1:

Identification of Locations and Design - The AgriLife Urban Solutions Center will select one or
more locations for the bio-retention areas in the Center parking lot to collect and treat the most
runotf. The selection will be based on the parking lot design as well as the integration of the
BMP into the landscape design to increase its appeal to the general public. The bio-retention
areas will be designed to retain 15 inches of per square foot of runoff. The square footage of the
bio-retention areas will be designed to retain the first 1.5 inches of rainfall on the catchment area
which consists of 5.3 acres of impervious areas and 4.9 acres of green spaces. Only part of this
area’s runoff will be treated by the bio-retention areas based on the selection criteria stated
above,

Subtask 2.2:

Bio-Retention BMP Construction — The AgriLife Urban Solutions Center will subcontract with
appropriate companies for excavating and hauling the native soil and replacing it with gravel,
and a mixture of high infiliration compost-native soil mixture, Perforated pipes, geotexile,
overtlow boxes and plant material will be appropriately installed for the oplimal operation of the
bic-retention area.

Subtask 2.3:

Evaluation - The AgriLife Urban Solutions Center will select appropriate equipment to collect
water quality samples, water inflow and outflow, rainfall, and storage data. The equipment will
be instalied in the bio-retention area. The data will be compiled and summarized on quarterly,
seasonal, and annual bases. The monitoring data will be used to quantify total water input
(rainfall), output (runoff, and infiltration), storage (soil water storage), and pollutant balances for
the bio-retention areas. Progress of the experiment and problems encountered will be described.
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Deliverables
The AgriLife Urban Solutions Center will provide draft engineering plans of the bio-retention
pond to TCEQ prior to beginning construction activities.
The AgriLife Urban Solutions Center and TCEQ will conduct a conference to discuss the
engineering plans prior to beginning construction activities.
The AgriLife Urban Solutions Center will provide TCEQ copies of the final certified engineering
plans for the bio-retention pond.
The AgriLife Urban Solutions Center will provide a report that summarizes activities related to
construction of the bio-retention pond.

Task 3:
Construct and evaluate pecrneable pavement LED BMPs

Objective:

To design, construct, and evaluate the effectiveness of innovative permeable pavemeni BMPs for
stormwater volume and peak flow reduction and water quality improvement in urban areas, The
demonstration will include several types of porous pavements for comparison as well as water
quality monitoring to demonstrate the treatment funetions of permeable pavements,

Subtask 3.1;

Identitication of Locations and Design - The Agril.ife Urban Solutions Center will select thirteen
adjacent parking spaces in the Center parking lot for this demonstration. The selection will be
based on an average parking traffic on the demonstration location as well as ease of data
collection {e.g., adjacent to a parking lot island where equipment can be placed). The design of
the demonstration will include sub-grade and sub-base design and perforated pipes as
recommended by the literature. The design will include provisions to hydrologically separate the
parking spots from each other.

Subtask 3.2:

Permeable Pavement Construction — The AgriLife Urban Solutions Center will subcontract with
appropriate companies for excavating and hauling the existing impervious pavement, The sub-
grade and sub-base preparation, the batching and mixing of pervious concrete and pervious
asphalt as well as the installation will also be subcontracted. Perforated pipes and drainage
boxes will be appropriately installed for the optimal operation of the permeable pavement as well
as data collection.

Subtask 3.3:

Fvaluation - The AgriLife Urban Solutions Center will select appropriate equipment to collect
runoff samples from the surface, infiltrate from the perforated pipes and rainfall to demonstrate
the efficiency of this BMP and comparing the various types of permeable pavement material,
The permeable pavements will be compared to a monitored contrel impermeable pavement,

Deliverables:
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The AgriLife Urban Solutions Center will provide draft engineering plans of the permeable
pavement to TCEQ prior to beginning construction activities.
The Agrilife Urban Solutions Center and TCEQ will conduct & conference to discuss the
engineering plans prior to beginning construction activities.
The Agrilife Urban Solutions Center will provide TCEQ copies-of the final certified engineering
plans for the permeable pavement.
Report that summarizes activities related to construction of the permeable pavement.
Tasks, Objectives and Schedules (Replicate or modify table as needed)

Task 4:

Construct and evaluate rainwater harvesting LTD BMPs

Objective:

To design, construct, and evaluate the effectiveness of an innovative Rainwater Harvesting
System (RHS) BMP. The RHS combined with an effective irrigation system will control the
stormwater peak flow and demonstrate water quality improvements in urban areas, The
demonstration will also show the expected water quality from rainwater harvested from roofs.

Subtask 4.1;

Rainwater Harvesting System Construction - The Agtil.ife Urban Solutxons Center will construct
three RHS at the Cenfer. Each RHS will consist of a catchment area built from a common roof
material, a gutter with leaf guard and a downspout, a first flush diverter and a water collection
barrel. Each setup would be a small scale representation of an average house in North Central
Texas area. The four plots will represent three different irrigation management methods with
RHS and a control site without RHS. The three [lllgatlon methods will represent:

Time-based irrigation scheduling

Evapotranspiration (ET) based scheduling

Soil-moisture-based irrigation scheduling.

Irrigation systems will be installed to waler emulated lawns. All RES will be constr ucted and
built by Agrilife staff.

Subtask 4.2:

Evaluation - The AgriLife Urban Solutions Center will select and install equipment to determine
tank volume, rainfall amounts, runoff volumes and soil moisture data. The demonstration will
show stakeholders the optimum way to use harvested rainwater in otder to reduce runoff
volumes. It will also provide information on the quality of harvested rainwater.

Deliverables

The AgriLife Urban Solutions Center will provide draft engineering plans of the RHS to TCEQ
prior to beginning construction activities.

The AguL:fe Urban Solutions Center and TCEQ will conduct a conference to dlSCllSS the
engineering plans prior to beginning construction activities.

The AgriLife Urban Solutions Center will provide TCEQ copies of the final certified engineering
plans for the RHS.
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The AgrilLife Urban Solutions Center will provide a report that summarizes activities related to
construction of the RHS,

Task 5:

Construct and evaluate green roof LID BMPs

Objective:

To install a green roof as a stormwater BMP on a suitable campus building. The demonstration
will aim at showing the requirement to install green roofs as well as the effectiveness of green
roofs as a stormwater BMP,

Subtask 5.1:

Selection of Location and Design - The AgriLife Urban Solutions Center will select a building
on the Center grounds to install a green roof demonstration. The building will be selected based
on the roof slope, sun exposure and ease ot access. The green roof will be designed to conform
to. scientifically accepted standards, The roof will be divided into four sepatate sections to
compare four types of growing media that will include different rates of organic material and
native soil ratios. Plants will be selected to withstand minimal maintenance.

Subtask 5.2:

Green Rool Construction - The Agrikife Urban Solutions Center will construct a green roof to
include a high quality water proofing and root repellant system, a drainage system, filter cloth, a
lightweight growing medium and plants. The plants and the soil will be prepared in movable
interlocking grids.

Subtask 5.3:

Evaluation - The ApriLife Urban Solutions Center will monitor rainfall, soil storage and runoff
on a continuous basis. Water samples will be collected from the runoff to demonstrate the
effectiveness of green roofs in removing pollutants,

Deliverables

The AgriLife Urban Solutions Center will provide draft engineering plans of the green roof BMP
to TCEQ prior to beginning construction activities.

The AgrilLife Urban Selutions Center and TCEQ will conduct a conference to discuss the
engineering plans prior (o beginning construction activities.

The AgriLife Urban Solutions Center will provide TCEQ copies of the final cettified engineering
plans for the green roof BMP. '

The AgriLife Urban Solutions Center will provide a report that summarizes activities related to
construction of the green roof BMP.

Task 6;
Construct and evaluate detention pond LID BMPs
Objective:
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To construct a large detention pond to collect, retain and treat runoff from parking lots at the
Center. The scale of the pond will provide a demonstration for housing communities. The
design as well as the management of the pond will be part of the educational purpose of this
BMP,

Subtask 6.1:

Selection of Location and Design - The AgriLife Urban Solutions Center will select the best
location to collect the most runoff based on surveys and watershed delineation. The pond will be
designed to refain 1,5 inches of runoff. The pond will be desighed to encourage bank vegetation
to reduce erosion as well as act as filter strips. The width to length ratio will also be taken into
consideration to maximize sediment retention and nutrient intake.

Subtask 6.2:
Detention Pond Construction - The AgriLife Urban Solutions Center will subcontract with an

engineering firm to construct a detention pond to tulfill the design requirements listed in Task
6.1

Subtask 6.3:

Evaluation - The Agril.ife Urban Solutions Center will continueusly monitor the inflow, outflow
and storage of the pond. Water samples will be collected regularly to demonstrate the
effectiveness of the BMP. Appropriate equipment will be selected and installed for this purpose.

Deliverables:

The Agrilife Urban Solutions Center will provide draft enginecring plans of the detention pond
to TCEQ prior to beginning construction activities.

The AgriLife Urban Solutiens Center and TCEQ will conduct & conference to discuss the
engineering plans prior to beginning construction activiiies, ,
The Agril.ife Urban Solutions Center will provide TCEQ copies ol the final certified engineering
plans for the detention pond. _

The AgriLife Urban Solutions Center will provide hydrologic and water quality data collection,
compilation and analysis reports.

The AgriLife Urban Solutions Center will provide a report that summarizes activities related to
construction and hydrologic data of the detention pond,

Task 8:

Collect water quality/quantity engineering data

Objective: :

To collect engineering data needed to document the effectiveness of and model the performance
of the BMPs in improving stormwater quality and reducing its total and peak flows

Subtask 8.1:
Data Quality Objectives - The AgriLife Urban Solutions Center will develop data quality
objectives which will clarify the purpose of the monitoring and/or modeling study, define the
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most appropriate type of data to collect, and help determine the most appropriate methods and
conditions under which to collect them.
Subtask 8.2:
Conduct a Data Review — The AgriLife Urban Solutions Center will conduct a data review to
identify data gaps, and to determine the types of data needed to achieve the data quality
objectives.
Subtask 8.3
Develop a Water Quality Monitoring Plan — The AgriLife Urban Solutions Center will
summarize the specific objectives of the project's monitoring effort interpretation to be used in
the project, and determine preliminary locations, times and other details of planned monitoring
activities. The monitoring plan will demonstrate how the planned activities support the data
quality objectives. '

Deliverables
The AgriLife Urban Solutions Center will provide a Draft and Final Sampling Plan, including
DQOs and data review.

Task 9:
Develop Quality Assurance Project Plan

Subtask 9.1;

QAPP Planning Meetings — The AgriLife Urban Solutions Center will schedule QAPP planning
meetings with the TCEQ Project Manager, Quality Assurance staff, technical staff, management,
and contractors, to implement a systematic planning process, based on the elements of the TCEQ
NPS QAPP Shell. The information developed during the planning meetings will be incorporated
into a QAPP. Additional planning meetings may also be conducted to determine if any changes
need to be made to an existing QAPP.

Subtask 9.2:

QAPP for Moniforing — The AgriLl.ife Urban Solutions Center will develop and submit to the
TCEQ a QAPP with project specific data quality objectives consistent with the £PA
Requirements for Quality dssurance Project Plans (QA/R5} format and the TCEQ NPS QAPP
Shell 120 days prior to the initiation of any data collection. All of the monitoring procedures and
methods preseribed in the QAPP will be consistent with the guidelines detailed in the TCEQ
Surface Water Quality Monitoring Procedures, Volume | and 2. The QAPP will be developed
by the AgriLife Urban Solutions Center with technical assistance from the TCEQ Project
Manager, Quality Assurance staff, technical staff, management, and contractors. The QAPP will
be approved by the TCEQ,

Subtask 9.3: .
Drata Collection - The AgriLife Urban Solutions Center will develop a monitoring program and
conduct monitoring, as outlined in the QAPP, to achieve data quality objectives.
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Subtask 9.4:
QAPP Update — The AgriLife Urban Solutions Center will provide input annually throughout the
project period and will provide input to TCEQ 60 days prior to the end of the effective period of
the QAPP. The Agril.ife Urban Solutions Center will develop annual QAPP revisions no less
than 45 days prior to the end of the effective period of the QAPP.

Subtask 9.5:

QAPP Amendments - The AgriLife Urban Solutions Center wili document amendments to the
QAPP and the reasons for the changes and revised pages will be forwarded-to all persons on the
QAPP distribution list by the Contractor Quality Assurance Officer. Amendments shall be
reviewed, approved, and incorporated into a revised QAPP during the annual revision process or
within 120 days of the initial approval in cases of significant changes.

Subtask 9.6

Data Submittals - The Agril.ife Urban Solutions Center will review, verify, and validate water
quality monitoring data before it is submitted to the TCEQ. Data will be submitlted to TCEQ
quarterly and at least | month prior to use, or prior to presenting to stakeholders. A semi-annual
report of water quality data consistent with TCEQ formaiting requirementis will be submitted for
upload into the Surface Water Quality Monitoring Information Systern (SWQMIS),

Deliverables:
¢  QAPP Planning Meeting

e  Draft and Final QAPP
+ Draft and Final QAPP Annual Updates
¢ Draft and Final QAPP Amendments
¢ Data Submittals :
e Water quality monitoting non-conformances will be reported to TCEQ Project Manager
and included in quarterly progress reports.
EXHIBIT A
SCHEDULE OF DELIVERABLES

Task | Deliverable : Original Amended

Due Date | Due Date
01.2.01 | QPR | &/15/2010 6/15£2010
01.2.02 | QPR /1572010 | /1572010
01203 | QPR 12/15/2010 12/15/2010
01.2.04 | QPR ) 3/15/2011 3/15/2011
01.2.05 | QPR 6/15/2011 6/15/2011
GL206 | QPR 9/15/2011 9/15/2011
01.2.07 | QPR 12/15/2011 121542011 |
01208 | QPR 3/15/2012 3/15/2012
01.2.09 | QPR - i 6/152012 | 6/15/2012
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Task | Deliverable Original Amended
_ Due Date Due Date
01.2.10 | QPR 8/15/2012 9/15/2012
01211 [ QPR 12/1572012
01.2.12 | QPR o o 3/15/2013
01.3.01 | Invoice 6/30/2010 6/30/2010
01.3.02 | Invoice 9/30/2010 9/30/2010
01.3.03 | Invoice 12/312010 | 12/31/2010
01.3.04 | Invoice 33172011 | 3/31/2011
01.3.05 | Invoice 6/30/2011 6/30/2011
01.3.06 | Invoice ~ TTToB0R0L | 9/30/2011
01.3.07 | Invoice o 12/30/2011 | 12/30/2011
01.3.08 | Invoice 33142012 3/31/2012
01.3.09 | Invoice 6/30/2012 6/30/2012
01.3.10 | Invoice | 7/30/2012 9/3072012
01.3.11 | Invoice 8/31/2012 12/30/2013
01.3.12 | Invoice 9/30/2012 173172013
01.3.13 | Invoice o 2/28/2013
01.3.14 | Invoice 3/3172013
01.4.1 | Post Award Meeting Notes (6/3/10 at TAMU) 112010 10/15/2010
01.4.2 | Quarterly Conference Call with TCEQ (Notes) L 1043172010 § 104312080 |
0143 | Quarterly Conference Call with TCEQ (Notes) 1/31/2011 1/31/2011
01.4.4 | Quarterly Conlerence Call with TCEQ (Noles) 4/30/2011 4/30/2011
0L4.5 | Quarterly Conference Call with TCEQ (Notes) 73172011 773172011
0146 | Quarterly Conference Calt with TCEQ (Notes) 10/31/2011
01.4.7 | Quarterly Conference Call with TCEQ (Notes) ‘ 1/31/2012
01.4.8 | Quarterly Conference Call with TCEQ (Notes) 413012012
01.49 | Quartetly Conference Call with TCEQ (Notes) o 13172012
014,10 | Quarterly Conference Call with TCEQ (Notes) 10/31/2012
01.4.11 | Quarterly Conference Call with TCEQ (Notes) | 1430013
01.5.1 | Response to Coniractor Evaluation 9/30/2011 9/30/2011
01.52 | Response to Contractor Evalualion 9/30/2012
01.5.3 | Response to Final Contractor Evaluation ) 41302013
01.6.1 | Projeot Fuet Sheet - original L2010 71142010
01.6.2 | Project Faet Sheet - updats 8/15/2011 8/15/2011
01.6.3 | Project Fact Sheet — update . B/15/2012
01.64 | Project Fact Sheet — final 134152013
01,7.1 | Annual Report Article 9/15/2010 9/15/2010
01.7.2 1 Annual Report Article 8/15/2011 /1572011
01.7.3 | Annual Report Ariicle 8/15/2012
01.74 1 Annual Repart Article -~ (inal 3172013
02.1.1 | Biorctention Draft Engineering Plan 10/15/2010 | 1/15/2011
02.2.1 | Bioretention Bngincering Conference Notes 11/15/2010 | 13/15/2010
02.3.1 | Bioretention Final Engineering Plan 171572011 3/15/2010
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Task | Deliverable Original Amended
Due Date Due Date
02.4.1 | Bioretention Summary Report/As-Built Plan 5/15/2011 5/15/2011
| 03.L.1 | Permeable Pavement Dralt Engineering Report 10/15/2010 171572011
03.2.1 | Permeable Pavement Engineering Conf Notes 1 11415/2010 [ 11/15/2010 |
03.3.1 | Permeable Pavement Final Engincering Plan 1/15/2011 31542010
034.1 | Permeable Pavement Summary/As-Byili Plan 51152011 5/15/2011
| 04.1.1 | Rainwater Harvest Draft Engjneering Plan 10/15/2010 11572011
04.2.1 | Rainwator Harvest Engineering ConfNofes | 1152010 | 1I/15/2010 |
04.3.1 [ Rainwater Harvest Final Engineering Reporl 1/15/2011 3/15/2010
04.4.1 | Rainwater Harvest Sumlnary/As-Built Plans 5/15/2011 51572011
05.1.1 | Green Roofs Draft Ungineering Plan 10/15/201C | 1/15/2011 |
052.1 | Green Roofs Engineering Conference Notes 111572010 | 11/152010 |
053.1 } Green Roofs Final Engineering Report 1/15/2011 34152010
05.4.1 | Green Roots Summary Report/As-Built Plans 5/15/2011 5/15/2011
06.1.1 | Detention Pond Draft Engineering Plan 10/15/2010 | 1/152011 |
062! | Datention Pond Engineering Conf Notes 11/15/2010 | 11/15/2010
06.3.1 | Detention Pond Final Engineering Report 1/15/2011 3/15/2010
06.4.} | Detention Pond Summary/As-Built Plans 5/15/2011 5/15/2011
| _07.1.1 | Electronic Copies of Training Materials - 12/3172010 3/31/2011
07.1.2 | Training Event Documentation 813142011 11/31/2011
07.1.3_| Training Event Schedule 12/31/2010 | 3/31/2011
| 07.2.1 | Stormwaier BMP Website [nitiated 11/30/2010 113172011
| 0722 | Stormwater BMP Website Final Update _&/1572011 871512011
07.3.1 | Training Survey Instrument & Plan 11/30/2010 1/3172011
07.3.2 | Documentation of Survey Results 8/15/2011 1 1/15/2011
08.1.1 | WQ Monitoring Plan to inglude DQOs and a Data Review 7/31/2010 743172010
C9.1.1 ¢ QAPP Planning Meeting (6/15/10 at TAMU) 73172010 16/31/2010
09.2.1 | Draft QAPP 8/102010 10/31/2010
09.3.1 | Final QAPP 9/10/2010 11/31/2010
09.4.1 | Final QAPP Updates TBD TBD
09.5.1 | Final QAPP Amendments ) | ™D |  TBh
09.6.1 | Data Submittal 12/15/2010 | 12/15/201C
09.6.2 | Data Submittal 3/15/2011 3/15/2011
09.6.3 | Data Submittal 6/15/2011 6/15/2011
|_09.64 | Data Submittal _ 9152011 91572011 |
09.6.5 | Data Submittal 12/15/2011 127152011
09.6.6_| Data Submittal 3/15/2012 3/15/2012
09.6.7 | Data Submittal 6/15/2012 6/15/2012
. 09.6.8 | Data Submittal 9/15/2012 9/15/2012
09.6.9 | Data Submittal 12/15/2012
09.6.10 | Data Submiital 3/15/2013
10.1.1 | Draft Report 71512012 2/15£2013
10.1.2 | Final Report 3 _ B/15/2012 31152013
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Appendix C. Data Review Checklist and Summary
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NPS DATA REVIEW CHECKLIST AND SUMMARY

A completed checllist must accmﬁ‘p'a’ny all data sets submitted ¢o the TCEQ) by the Contractor.

QAPP Title:

Effective Date of QAPP:

Data Format and Structure Y, N, or N/A
A, Are there any duplicate Tag /d aumbers in the Events file?
B. Do the Tag prefixes correctly represent the entity providing the data?
C. Have any Tag Jd numbers been used in previoys data submissions?
D. Are TCEQ station location (SLOC) numbers assigned?
{E. Are sampling Detfes in the correct format, MM/DIVYYYY with leading zeros?

F. Are the sampling Times based on the 24 hour clock (e.g. 13:04) with leading zeros?
G. Is the Comment field filled in where appropriate (e.g. unusual accurrence, sampling

problems, unrepresentative of ambient water quality)?
H. Submitting Entity, Collecting Entity, and Monitoring Type codes used corractly?
I, Arg the sampling dates in the Resudes file the same as the one in the Events file for cach Tag 1d?
I Are values represented by a valid parameter code with the correct units?
K. Are therg any duplicate parameter codes for the same ZTag /a7
L. Aro there any invalid symbols in the Greater Than/Less Than (GT/LT) fie'd?
M. Are there any Tag fds in the Results file that are not in the fvents file or vice versa?
Data Quality Review Y, N, or N/A
A Are all the “less-than” values reported at the LOQ? If ne, explain on next page.
B. Have the outliers been verified and a "1" piaced in the Verify_flg field?
C. Have checks on correctness of analysis or data reasonableness been performed?

e.g.: Is artho-phosphorus less than tetal phosphorus?
Arc dissolved metal concentrations less than or equal to total metals?

D, Have at least 10% of the data in the data set been reviewed against the field and laboratory data

sheets?
E. Are all parameter codes in the data set listed in the QAPP?
B Are all stations in the data set listed in the QAPP?
Decumentation Review Y, N, or N/A
A, Are blank results acceptable as specified in the QAPP?
B. Were control charts used to determine the acceptability of field duplicates?
C Was documentation of any unusual eceutrences that may affect water quality included in the

Event table’s Comments field?
D. Were there any thilures in sampling methods and/or deviations from sample design requirements

that resulted in unreportable data? If yes, explain on next page.
E. Were there any faitures in field and/or laboratory measurement systems that were not resolvable and

resulted in unreportable data? If yes, explain on next page. ]
F, Was the laboratory’s NELAC Accredifation current for analysis conducted?

. [ Field Code Changed

{;Ifleld Codé Chal\ggd
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Data Set Information
Data Souree:
Date Submitted:
Tag_ID Range:
Date Range:
Comments:
- Please explain in the space below any data discrepancies discovered during data review including:
¢ Inconsistencies with AWRL specifications or LOQs
s Failures in sampling methods and/or laboratory procedures that resulted in data that could not be reported to the

TCEQ
e Include completed Corrective Action Reports with the applicable Progress Report

o [ certify that all data in this data set meets the requirements specified in Texas Water Code Chapter §,
Subchapter R {TWC §5.80! et seq) and Title 30 Texas Administrative Code Chapter 25, Subchapters A & B.
o This data set has been reviewed using the Data Review Checklist.

Agrilife Datx Manager:

Date:
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Appendix D. Automated Sampler SOP
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ISCO 6712 Field SOP

The [SCO 3700 automatic samplet is a portable programmable liquid sampler. The sampler can
be set in a flow based sample collection mode, the triggers for which will be determined after the
initial few storm events during the sampling period. The sampler is set to hold 24 wide mouthed
polypropylene bottles of 1000 ml each for composite or discrete sampling.

Procedure:
The equipment will be configured and programmed according to the manufacturer’s guidelines.
The following is the SOP for obtaining samples from the TSCO 6712 after a rain event.

Take to the field:
Empty ISCO bottles in bases
ISCO bottles lids
ISCO base lids
Scoop for emptying the stilling wells
Stilling well sample bottles (1/2 liter Nalgene)
Gloves

Use this ISCO button interface geaphic as reference:

important note: Do NOT step in the flumes!

2. When you get to a plot, use the 3 black rubbery hooks to unlatch the top of the ISCO
from the base. This will open to the control panel part.

3. The sereen should read:

—_—
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SEMPLER IMHIGITED
1G9 35 Ze—JiJH-a4

. If there is a flashing star after the date, that means the sampler collected samples, If there

is not a star, close the lid back up, and move on to the next plot. If there is a star,
continue with the directions,
Press the *Display Status™ button,
With “Review” flashing, press the “Enter” button.

CREULEN, PRINT
FROGRAM ITHFORMATION

Press the right arrow button twice so that “Results” in flashing. Press the “Enter” button,

FRINT PROGRAM [N, -
SETTINGS, RESULTSI

The first few screens will tell you about the program that is running: When it was started
and the volume of the samples. Use the right arrow button to scroll though these screens.

. As you scroll through (using the right arrow button), the sample times will show up.

Record the following things:
a. Bottle number
b. Date sampled
c. Time sampled
d. The date you coliected the samples

10. You can use the Chain Of Custody (COC) form, or use your own form and then

transcribe the data onto a clean COC form.

11, The Sample ID is done in the form:

Plot letter Event Number — Bottle Number
(for example, plot E, event 18, bottle 3 would be E18-3)

12, In the third column of the COC, three timestamps should be listed per line.
13, Also in the COC, the “retrieval date” is the date when you collected the samples from the

field, and the “collection date™ is when the ISCO actually sucked the water up (the date
on the ISCO screen).

14. When you're done downloading (writing down) the data from the ISCO screen, the last

screcn will look like this:
REUTEW PROSWAN LA,
SETTINGE, RESULTSI

15. With “No™ flashing, press the “Enter” button.

[6. Now press the “Stop™ button,

[7. Press the “Start Sampling” button.

18. With “Start™ flashing, press the “Enter” button.

19, The next screen will ask at which bottle to start. Bottle 1 should already be there, so

press the “Enter” button,
STARY SANPL ING
EOTTLE 4 (Ll—242

20. Replace the lid of the top of the 1SCO, and fasten with the black rubbery hooks.
21. Unfasten the 3 metal hooks tarther down the ISCO.



22.

23.
24,
23,
26,
27,

28.

29.
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‘Take the top of the ISCO off and set it aside. Be careful of the many wires that are
attached to the different parts of the machine. Also, try not to set it down in a really
muddy place.
Cap all of the bottles in the ISCO base, and label them by number. _
Remove the base trom the concrete pad, and place a new base in its place.
Replace the top section of the ISCO, and fasten the metal hooks back,
If you want, you can use the lids to the ISCO bases for easier transpott back to the car.
They have handles thai are easier to hold.
Stir the water in the stiiling well around to get the sediments back into suspension. Take
a sample in a labeled bottle.
Clean out the stilling wells by bailing out the water with the scoop. When you get to the
end, pull the plug out and let the remaining water drain oul. Be sure to put the cork back
in.
Take the samples back to the lab for preservation and packaging to be sent out to the
NELAC lab.

References; .
Teledyne ISCO, 2010, 6712 Portable Automatic Sampler Instruction Manual, Lincoln, NE
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Appendix E. Field Data Reporting Form
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Upper Trinity Watershed Green Building Infrastructure for Stormwater
Management

_ @ RESEARCH

& EXTENSION

Touns ABM Systein

FIELD DATA SHEET

Date: Collected by: Rain event # Inches; Air Temperature;

Permeable Pavement
Treatment # Bottles Collected Remarks

Porous concrete
Inferlocking pavers
Grass Pavers

Porous Asphalt

Impervious Concrete

Rain Garden
- Sampling location. |77 # Bottles collected | - Remarks

Inflow

Qutflow

Detention Pond
Sampling lpeation. |- . #Bottleseoliected - | " Remarks -
Inflow '
Outflow
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Upper Trinity Watershed Green Building Infrastructure for Stormwater

Management

m RESEARCH

& EXTENSION

Texas ASM Systom

Air Temperature:

FIELD DATA SHEET
Date: Collected by: Rain event # Inches:
RAINWATER HARVESTING
Experimental plots
Plot ID Watér méter .~ | Grabsample - | Remarks -
: reading | eollection: : : s
i v N
P2 Y N
P3 Y N
P4 Y N
Rainwater Barrels
Barrel type: - - Waier meter regding Reniarks
300 L
500 L
1500 L,
2500 L
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Upper Trinity Watershed Green Building Infrastructure for Stormwater

Management

m RESEARCH

& EXTENSION

Yexas ARM System
FIELD DATA SHEET
GREEN ROOF
_'Tfégatmcnt e ‘Replicate ..~ " Crab s:;_qu_le Remarks
S - ~gotleeted -
TT Rl T v T N
T1 R2 Y N
T1 R3 Y N
Tl R4 ¥ N
T2 RI1 Y N
T2 R2 Y N
T2 R3 Y N
T2 . R4 . Y N
T3 R1 Y N
T3 R2 Y N
T3 R3 Y N
T3 R4 Y N
T4 R1 Y N
T4 R2 Y N
T4 R3 Y N
T4 : R4 Y N




Upper Trinity Watershed Green Building Infrastructure for Storm Water Management
Revision Date: 11/1/12
Page 109

Appendix F. Chain-of-Custody Form
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Chain-of-Custody Form (COC)

Upper Trinity Watershed Green Building Infrastructure for Stormwater Managenent
Texas AgriLife Research , 17360 Coit Road, Dallas, TX 75252, Phane: 972-952-9260

(Permenble Pavement/Rain Garden/Detention Pond)

Plot D __Retrieval Date Rainfall BEvent It __ Colleeted by
Sample ID, ) | Colleciion Dato - *Fime of Collaction
.
Refinquished By Date Time
Received By Date- Time
Relinquished By Date Time

Received By Date Time
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Chain-of-Custody Form (COC)

Upper Trinity Watershed Green Building Infrastructure for Stormwater Management
Texns Agrilife Research , 17360 Coit Road, Ballas, TX 75252, Phone: 972-952-9260

(Rainwater Harvesting/Green Roof)

Retrieval Date Rainfall Event # Collected by
E!"t m . Sﬂmp_lel[i.__ 7| Colléetion Date . | "Time of Colleetion
PletID Sample T Collection Date Time of Collection *
PlotID . | SampleID '~ | CollectionDate - | Time of Collection,
PlotID . . |-Sample ID Collection Date Time of Collection
Relinquished By Dale Time:
Received By Date Time
Relinquished By Date Time

Received By Date Time
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Obtained from manufacturer’s website:
http://www.isco.com/products/manualsl,asp?P1=201&GP=20110

{ Field code Changed




Upper Trinity Watershed Green Building Infrastructure for Storm Water Management
Revision Date: 11/1/12
Page 113

Appendix H. Automated Sampler Testing and Calibration Requirements

Obtained from manufacturer’s website:
http:/fwww isco,.com/products/manualst.asp?PL=201&GP=20110




Upper Trinity Watershed Green Building Infrastructure for Storm Water Management
Revision Date: 11/1/12
Page 114

Appendix 1. Field and Laboratory Data Sheets

All documentation from TTT labs Arlinglon, TX provided as separate PDT file



Upper Trinity Watershed Green Building Infrastructure for Storm Water Management
Revision Date: 11/1/12
Page 115

Appendix ]. Data Management Flow Chart
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Draft NPS Data Management Process Flow Chart

A

Data Collection

Interim Database (Field

L Staft)

( .
Field Data Entered into

!

( Data Screening and
Yalidation (AgriLife
Dala Manager and

L QAO)

b

Returied to AgriLife PM
if revision necessary

Laberatory Data 1
entered (nfo [nterim
L Datebase (Field Staft)
( Data Sereening and
Validation {AgriLife
Laboratory Manager
and QAQ)
S . v
™
Data Checked by Agrilife |,
L Project Manager
-
Data Transfer
(AgriLife Data
Manager and QAOQ)
TCEQ NPS Project Manager
(with Data Review Checklist
and Summary)
vy Rewned to TCEQ PM

)

if revision necessary

~
Submittal loaded into SWQMIS
by TCEQ Data Manager

:

Loading summary report
reviewed and approved by
TCEQ NPS Project Manager

|

Data moved to
production SWQMIS
by TCEQ Data
Manager
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Appendix K. Corrective Action Status Table
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Appendix K - Corrective Action Status Table
Corrective | Date Description of Deficiency Action Taken Date
Action # Issued Closed

T
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Appendix L. Corrective Action Plan Form
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Appendix L - Corrective Action Plan Form

Corrective Action Plan

Issued by: Pate Issued Report No,

Description of deficiency -

Root Cause of deficiency

Programematic Impact of deficiency

Docs the sericusness of the deficiency require immediate reporting to the TCEQ? 1f so, when was it?

Carrective Action fo address the deficiency and prevent ifs recurrence

Proposed Completion Date for Each Action

Individual(s) Responsible for Each Action

Method of Verification

Date Corrective Action Plan Closed?
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Appendix M. Example Letter to Document Adherence to QAPP
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APPENDIX M
Example Letter to Document Adherence to the QAPP

TO: (name)
{organization)
FROM: (name)

{organization)

RE: Texas Agrilife Research and Extension, Upper Trinity Watershed Green Building Infrastructure for Storm Water
Management

Please sign and return this form by (date) to:
{address)

I acknowledge receipt of the “Upper Trinity Watershed Green Building Infrastructure for Storm Water Management

» Revision Date”. 1 understand that the document describes quality assurance, quality control, data management and
reporting, and other technical activities that must be implemented to ensure the results of work performed will
satisfy stated performance criteria.

My signature on this document signifies that I have read and approved the document contents. Furthermore, [ will
ensure that all staff members participating in activities covered under this QAPP will be required to familiarize
themselves with the document contents and adhere to the contents as well.

==

Signature Date

Copies of the signed forms should be sent by the Contractor to the TCEQ NPS Praject Manager within 60 days of
TCEQ approval of the QAPP.



