


CCC Phytoremediation Project Report
Port of Houston Authority

Table of Contents

September 2007

1.0 Grant pplication ..,
2.0 Project Scope 3
3.0 Task 1: Develop Work and ampling Plan .4
4.0 Task 2: Evaluate Sampling Data and De ign Phytoremedial. Area .4
5.0 Task 3: Install Plants and Ben11 System 4

5.1 Installation of Mulch Sock .4
5.2 Planting Study Area 5

6.0 Task 4: Post-Installation Site Monitoring " 5
6.1 AnalyticaIReults 6
6.2 Grant Project Di CUSSiOll 6

7.0 Task 5: Public Outr ach " 7
8.0 Figures " " " 8

8.1 Figure I: Site Map 8
8.2 Figure 2: Sample Stations 8

9.0 Appendix A , 9
9.1 Field Sampling and Analysis Plan , 9

10.0 Appendix B 10
10.1 Pre-installation Analy1ical Results 10

1).0 Appendix C " 11
II .J Planting Plan I 1

12.0 Appendix D , 12
12.1 Site Photographs " 12

J 3.0 Appendix E , 13
13.1 Sampling Forms ,' " 13

14.0 Appendix F " , 14
14.1 Post-installation Analy1ical Result "" " 14

15.0 Appendix G , " " 15
15. Analytical Summary Report , "" 15

?



CCC Phytoremediation Project Report
Port of Houston Authority

September 2007

Coastal Coordination Council Phytoremediation Project

Final Report
1.0 Grant Application

The Port ofHouston Authority (PHA) applied to the Coastal oordination Council for a Coastal
Management Program grant during the 2006 Cycle 10 grant period. The PHA received approval
to conduct a Phytoremediation Stann Water Best Management Practice project at the Turning
Basin Terminal. The grant tern1 was schedule to run from March 2006 through March 2007.
The Port of HOlIstOl1 Authority requested aI extension of six months; the revised project end date
was 30 September 2007.

2.0 Project Scope

The Port of Houston Authority's Tuming Basin Tetminal is located directly on the Houston Ship
Channel and has many storm water outfalls that discharge directly to the channel which
ultimately reaches Galveston Bay. AlI segments of the Houston Ship Channel (l005, 1006, and
J007) are on the Texas 303(d) list and Galveston Bay is a critical ecosystem, so all discharges to
these waters need to be carefully evaluated. The site selected for the study is a stann water ditch
that drains a large area which includes the Central Maintenance compound on PHA property as
shown in Figure 1.

The Coastal Coordination Council study included the installation of mulch socks, wetland
planting, and stonn water sampling events. The baseline sampling work was conducted between
March 2006 and July 2006. The installation of benns and plants was conducted between
February 2007 and September 2007. The goal of the project was to establish wetland plants in
an exi ting drainage ditch to test, in conjunction with physical and biological filtration provided
by mulch socks, in-situ treatment of St0I111 water to improve water quality. Mulch ocks were to
pr vide physical barriers to retard storm water flow il the ditch and to pool water for blief
periods following rain events to help create and maintain conditions favorable for wetland plants.
By retarding flow and establishing wetland vegetation in th ditch, suspended solids would be
mor apt to settle out instead of continuing downst eam and ultimately be discharged into the
Houston Ship Channel. In addition to the physical 61tration provided by the treatment system,

iologica aIld phytoremedial benefi1 would also be rovided by the microbial and wetland plant
colonies respectively, as they became established.

The graIlt project was divided into five tasks. The first task was conducted beginning in March
2006 with the assistance of Delta Environmental Consultants, Inc. Task 1 was preliminary data
collection and development of a sampling plan. The PHA contracted Benc1unark Ecologica
Services, Inc. (BESI) to complete grant tasks 2, 3, and 4. BESI was responsible for the design
phase, installation of mulch socks, planting of wetland plants, and monitoring the inflow and
outflow storm water uaJity at the project site. The Port of Houston Authority las primary
responsibility for education an outreac 1 to meet the requirements of task 5.
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3.0 Task 1: De"elop Work and Sampling Plan

Th . first task required the development of a work and sampling plan. The work plan
documented the approach to e taken during the effectiveness study and included previous
samp ing data from the area, additional sample locations, sample frequency, sampling
parameters, analytical methods, data management, precipitation recording and overall project
requirements. The sampling plan was part of the work plan and focused on the specific
requirements for sampling and analysis of slonn water prior to the selection and installation of
vegetation. Field grab samples were collected from several different areas for four (4) storm
event, The stonn events occurred on 29 March, 31 May, 19 June and 5 July 2006. All samples
were sent to Xenco Laboratories in Houston, Texas for analysis. A copy of the Field and
Sampling Plan is available in Appendix A and the associated stann water analytical reports are
available in Appendix .

4.0 Task 2: Evaluate Sampling Data and Design Phytoremedial Area

Task two required evaluation of the samples from the four stann water events conducted at the
study site during 2006. In addition, the task required identification of appropriate vegetation to
provide improvements to the stonn water through filtration or uptake. The final requirement was
the development of the berm system design for the drainage ditch. BEST utilized the storm water
analytical data to develop the planting plan which includes the berm systems and identified the
planting plan and vegetation types, a copy of the plan is available in Appendix C.

5.0 Task 3: Install Plants and Berm System

he third task required the installation of the berm system as designated by the Planting Plan and
planting of aU veg tation.

5.1 Installation of Mulch Socks

In order to retard storm ater flow in th ditch, two set of mulch socks were installed
perpendicular a flow direction on 23 February 2007. The mulch socks were constructed with
UV treated polypropylene socks filled with pine bar' mulch. ~ach set consisted of three 10 foot
long, 12-incl1 diameter soc s in a pyramid configuration. Th nul h sock sets were positioned
such that the ditch area was divided 'nto two wetland segments. Existing grade and ditch
contours were considered when making detemlinations or mulch sock placement to maximize
the efficiency of th mulch sock baniers for stann water velocity control, wetland plant habitat
t:nbancement, and physical and biological filtration y the socks.

Mulch sock locations are shown in Figure 2, and photographs are presented in Appendix D.
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5.2 Planting Study Area

Th - initial planting 0 the study area was conducted 1-6 arch 2007.
harvested from Katy area donor sites and the PHA Bayport Mitigation
species were chosen as listed in the Planting Plan provided to the PEA 0

Wetland plants listed below were planted on 1 foot center.

September 2007

Wetland plants were
etland. Wetland plant
22 F bruary 2007.

• Maidencane (Panicum hemitomun) • Eastem gamagrass (Tripsacum

• Mountain spikerush (Eleochcris
dactyloides)

rnontana) • Rice cutgrass (Leersia hexandra)

• Sand spikerush (Eleocharis • Pickerelweed (Pontederia cordata)'"
montevidensis) • California bulrush (SchoenoplecLUs

• Squarestem spikerush (Efeocharis calljol'nicus) >i<

quadrangufata)

• Arrowhead (Sagiltaria sp.)

• Softrush (ll/l1eus effusus)

~Planted during the June 2007 event, but not in the March 2007 event

The study area was roped off and signs were instaJled notifying maintenance personnel not to
mow the area during the study. However, on at least two occasions a line trimmer was used to
mow wetland plants in the planting area and it is suspected that herbicides were applied directly
to or upstream of the study area. Due to poor soil conditions and unauthorized grounds keeping
activities, BESI conducted supplemental plantings on 19 June and 29 June 2007. Maximum
plant density achieved during the study was ::;40 % cover of planted species.

BESl irrigated the stu y area with 2,400 gallons of water on 6 March 2007. Study area soil
remained saturated due t higher than nomlal rain events for the remainder of the study.

6.0 Task 4: Post-Installation Site Monitoring

Water samp es were collected and analyzed as listed in the Field Sampling and Analysis Plan
developed by Delta Environmental Consultants. Sampling was conducted on 12 March, 22 :\1ay
and 16 August 2007. igure 2 shows the sample station locations. Sample stations A3 and A4
wer ' not sampled during the first two events because water was not flowing through these
ample locations. Stann water field forms were filled out for each event and copies are included

in Appen IX . Samples were analyzed by Xenco Laboratories 'n Houston, Texa . Listed below
is the analyte list for th study.

• Aluminum

5
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• Barium • Mercury

• Cadmium • Nickel

• Clu-omium • Oil & Grease

• Copper • Selenium

• Cyanide • Silver

• Iron • TSS

• Lead • Zinc

• Manganese

6.1 Analytical Results

Analytical results from the study are summarized in the tables presented in Appendix G, and
copies of the laboratory reports for the initial analysis are included in Appendix B and for post­
installation analysis in Appendix F. Tables 1, 2, 3, and 4 list the results for samples collected in
2006 (samples collected prior to the installation of the mulch socks and wetland planting) and
Tables 5,6, and 7 present the results for the 2007 sampling events listed above.

6.2 Grant Project Discussion

Although possible positive trends may be indicated, insufficient data were collected to conclude
whether the treatment system contributed to storm water quality enhanc m nt. Two primary
reasons ar cit d for the lack of conclusive results;

• Insufficient time for wetland plants to fully populate the tudy area prior to sampling
resulted in less than optimal filtration and biological treatment potential. Unauthorized
grounds keeping activitie and poor soil conditions slowed the development of wetland
plant communities within the treatment area. The maximum plant coverage for a
sampling event was appro imate y 40% at the time of the final (16 Auoust) sampling
event. It will take at least 1 full growing season (undisturbed) for lants t provide the
cover needed prior to conducting th sampling vents.

• Insufficient sample population. Additional sampling events ill be required to provide
the sufficient data to deteImine the effectiveness of the treatment system. Listed below
are some of the study variables noted that resulted in condition inconsistencies between
sampling events.

o Saturation of the soils in the watershed,

o Amount of rainfall prior to sampling,

o Plant coverage,
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o Biological activity in the mulch socks and the planting area,

o Activities conducted within the watershed. and

o Temperature

Although the dat were gen rally inconclusive, they suggest some constituent concentrations
were reduced somewhat as a re ult of the treatment. It j recommended that at a minimum, 3
additional sampling events be conducted once the etland plants fully colonize th treatment
area in order to adequat ly test the system's water quaJity enhancement potential.

7.0 Task 5: Public Outreach

The fifth task requires public outreach regarding the results of this grant project. Th Port of
Houston Authority will make this report available on the Port of Houston Authority website,
located at WWVv'.portofhouston.com. In addition, infonnation will be presented to inter sted
groups in the area or upon request.
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8.0 Figures

8.1 Figure 1: Site Map
8.2 Figure 2: Sample Stations
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9.0 Appendix A

9.1 Field Sampling and Analysis Plan
By: Delta Environmental Consultants, Inc.
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This field sampling and analysis plan (FSAP) provides guidance by defining in detail th
sampling and analysis methods to be used for all field work to be performed during the
CCC Grant Project studying the effectivenes of specific best management practices
(BMP's) as outlin d in eMP grant program cycle #I0 application.

The FSAP .s a :;:,uide for all field and aboratory proe dur s 0 be lIsed during the
onitoring activities. The contents of h FS P include methods and procedures that

will be implemented in the field for such activities as: stormwater sampling an handling.
chain-of-custody procedures and requirements, arious field observations and accurate
documentation of all operations conducted.

The FSAP is signed as a flexible guidanc document for each task in order to achieve
the stated objectives. The FSAP may be modified to reflect changes in objectives.
procedures, or scope of work based on successful field activities, adequate rainfall during
the project term, and project management changes. Modifications will be made as
revisions to sections within the document. Revisions and the date will be denoted in the
upper right-hand margin of each page.

1.1 Site Background

Port of Houston Authority's (PHA) Turning Basin facility is located directly on the
Houston Ship Channel and has many stormwater outfalls that discharge directly in the
channel which ultimately reaches Galveston Bay. All segments of the Houston Ship
Channel (1005, 1006, and 1007) are on the Texas 303(d) List and Galveston Bay is a
critical ecosystem, so all discharg s to the e waters need to be carefully evaluat d. Th
current list of parameter~ of concern at the Port of Houston include: total uspended
solids, oil/grease, aluminum, iron, lead, zinc, and ten other metals.

As is typical of coastal industrial operations, the Port of Houston faciliti tend to b
relatively nalTOW in width but extend great distances along the shoreline. Due to this
eonfiguratiOl the Turning Basin facility is comprised of many tormwater out falls fed by
small independent drainage sub-sy tems. Tl erefor , pollutants do not have far to trave
before entering the Houston Ship Channel. Additionally. implementing source and
treatment contro best management practices (BMPs) to abate stormwater pollution can
be cost intensive since implementing BMPs 'n each drainag ystem can lead to ry
large number of BMF. A bett l' understanding ot the pollutio ouree and low-cos
source an treatment control BMPs will allow for a more targeted, cost ef~ ctive
stomlwater pollutant load reduction program at the Port of Houston facilities an coastal
industries statewide.

The stormwater 8MP chosen for tlus demonstration is a combination of biofiltering and
phytoremediation techniques. Phytoremediation i a concept involving the use of plants
to remov contaminants in a bio matrix, sometimes referred to as a biofilt r. The design
of a biofilter may include multip e tiers 11 ing different typ of grasses and other plants
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to encourage or nhance nutrient uptakes, to accelerate evapotranspiration, and/or to
provide oxygen to the subsurface in order to provide biodegradation of contaminants. In
addition, the plants and filter bem1s provide a hydraulic barrier to slow the elocity of the
stormwater flow, therefore allowing tim for th sediment to settle to th bottom of th
project area rather than flow out the stormwater discharge point in this case the Houston
Ship Channel. One f the material that will be evaluated is the use of a mulch sock.
This sock is filled with recycled rou ch from a major can truction site and allows for a
cost ef ective and easily installed/maintainable biofilter, in lieu of an earthened check
darn. This material allow tor vegetation ov r the dam and water flow thr ugh h darn
whil achieving all the benefits of reducing the torrnwater runoff velocity.

1.2 Sampling Objectives

h primary objectives of this plan ar to:

1. designate nine new stonnwater monitoring points;
2. collect stormwater samples prior implementation of the BMP; and
3. collect samples of stonnwater from these nine new stOtmwater monitoring

points and from the existing stolTI1Water outfall (TBTO 12) during the
monitoring periods.

Meeting these objectives will allow for the proper evaluation of the effectiveness of the
BMPs implemented.

Page 2
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Field grab samples will be collected from 10 different locations within the study area for
at least 4 qualifying storm events. Th se points are illustrated in Figm I. Thes samples
will be obtained manually r with the use of an bco Autosampler (fUl1her described in
section 4.0). The qualifying storm event will be defined a., a storm event with at last 0.1
'nch f measured precipitation in the study area within a two hour period, that occurs
with a minimum interval from the preceding storm event of at least 72hrs and that the
event produces a discharge that is sufficient tor obtaining a sample at the TBT012 (study
area end point) location.

Samples from these stormwater events "\lil! b collected within th time period of
November 28, 2005 to January 28, 2006. The results f the four sampling event' will be
ompiled in a report and submitted to the PHA project manag r \.vithin 15 days of

r ceiving the final analytical results from the analytical laboratory.

All stormwater samples will be analyzed for TSS, Oil & Grease and for the fourteen (14)
metals which are tracked in current PHA stormwater permits (both MSGP and MS4).
The results will be documented in Table 1.

It is the intention of this program to meet the schedule set by the original grant
application, However, it is understood that the program will be flexible enough to adjust
to limited rainfall, inclimate weather, and equipment failures. Auto samplers will be
utilized in an attempt to capture the "first flush" from each storm event. For the purposes
of this project, the "first flush" will be defined as the tirst hour, after having met the
definition of qualifying event (0.1 inches of precipitation, adequate discharge to obtain a
sampl and no sampled event within 72 previous hours), of discharge from ample
location T8TOl2,
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Port of Houston Authoriry
Field Sampling and Analysis Plan

3.0 SAMPLE DESIGNATION

Nov mb r 2005
Revision I of I

Samples will e identified by a unique sample number or other appropriate identification.
These samples will be collected and transported from the 'ample location to a PHA
approved laboratory (Xenco Laboratorie ) for analysis. Before removal, however, a
sample is oft n separated into portions depending upon the analyses to be performed.
Each portion is preserved in accordance with applicable procedure and the ampl
container is identified by a sample label. The information recorded on the ampI label
includes:

• Project Name and. umber
• ampl Number
• Sample Location
• Tim IDate
• Name of Sampler
• Sample Matrix (soil, groundwater)
• Preservative
• Analyses Requested
• Chain-of-Custody Number

An indelible, water-proof marker/pen will be used to fill out all sample labels.

After collection, identification, and preservation, the sample will be maintained under
Chain-of-Custody procedures, as outlined in Section 5.1 of this document.

Page 4
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All onsite field activities will be conducted in accor ance with the Site Safety Plan,
amples will be collected in accordanc with the procedure described in Section 4.2.

4.2 Stormwater Sample Collection

4.2.1 General Approach

his Sampling and Analysis Plan may include th collection of sample to be analyzed
for Oil and Greas by EPA Method 1664. Oil and Grease samples must be collected by
manual methods, and tJ1e am pIes must be placed dire tly into the container supplied by
the laboratory (i.e., ISCO or other automated sampling devices will not result in the
collection of a legitimate sample for Oil and Grease). Thus, overall sampling design may
be controlled by this single analyte.

In some instances, it is not possible to collect samples manually, because of outfall
configuration or other physical limitations or safety hazards. In those cases, ISCO®
samplers may represent the only practicable alternative for obtaining runoff samples.
Thus, this section of the sample plan also includes instruction on how to use these
automated devices.

4.2.2 Preparing to Sample

he general sequence of activities leading up to the collection of storm water sample IS

as follows:

1. This Sample Plan mu t first be reviewed in its entirety.

2. he Site Specific Health and Safety Plan must be review d for applica ility to
this project.

3. Laboratory supplies e pre-ordered and hen received from the approved
laboratory (see Section 5.0 for description).

4. All saD1ple bottles need to e pr -la eled with aI relevant outfall and
analytical parameters because, with multiple outfalls to sampl , there ill not
be sufficient time for th sampler(s) to do the labeling under real-tim field
conditions. imilarly. the hain of Custody needs to b filled out with as
much information as possible prior to the sampling event. snally, with a
predefined sample plan, all information and except date and time of sampling
can e entered onto the fOlm.

Page 5
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5. Field uppJies are a sembled for ease of access (see Section 4.2.3 for list).

6. A qualifying stom1 event is chosen for sampling (see Section 2.0 for
description of how to choose and how to ensure proper record-keeping to
document the validity of the choice).

7. Prior to the commencement of rain, the sampler must check the on-site rain
gauge to ensure that it is in good working order.

8. As soon as rainfall commence (or ven in immediately beforehand), the
sampler transports the laboratory 'upplies and the field supplies to the location
of the fir t outfall to be sampled.

9. The sampler commences recording data p rtaining to this sampling event on a
blank copy of the Storm Water ampling Event Data Form (Appendix A).
Bac up documentation ( .g., on-site historical rainfaJl record keeping in he
form of an annotated calendar or other means) must be provided as indicated
on this form.

It is strongly recommended that the sampler perform a "dry run" of all sample collection
procedures prior to the first attempt at sampling an actual rain event. Time is of the
essence during storm water sampling, and "dry runs" can often be used to troubleshoot
potential procedural bottlenecks that could otherwise invalidate some or all of an initial
sampling event.

4.2.3 Field Supplies

Field supplies for this project consists of the following:

1. Laboratory supplies as described above.

2. Powder free latex or nitrile sampling gloves. Note that most sample
containers a provided by the laborntory include liquid acid preservatives.
Appropriate hand protective PPE must be worn at all times in order to
safeguard the skin from acid burn, as well as safeguarding the sample from
contamination. Safety glasses or a face shield hould also b used to mitigate
the potential for acid splashing. Additional PPE may be dictate by the
applicable site specific health and safety plan.

3' Rain gear.

4, Wristwatch or other tim piece.

Sampling poles, "boat hooks", or ther exten ional d vices per the sampler's
individual comfort level, and per the requirements of the outfal
configurations. The extensional device may be outfitted with a receptacle for
holding the laboratory sample bottles. If it is not, duct tape or fiber ,ape may
be used to attach the bottles to the devices. How vel', it should be noted that
attaching successive bottles using tap may take an unacceptably long period
of time. Thes are the types of issues that need to be evaluated during a
sampling' dry run" that is conducted prior to the first actual sampllng event.

Page 6
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6. ater-resistant clipboard containing paperwork includin , but not necessarily
limited to, blank copies of the StormWater Sampling Event Data Form. Chain
of Custody, and copy of this Sample Plan.

4.2.4 Filling Sample Bottles

All amples to be collected during this study will b "grab" samples. Collection of a crab
sample i straighttorward and can be as simple as holding the bottles under the storm
water falling from the discharge point. However, the following practices must be
followed during this procedure:

1. Fill bottl s directly. Do not transfer to an intermediate container, or use any
type of pumping apparatus with plastic tubing. The use of such devices will
invalidate all samples collected for Oil and Grease analysis.

2. Keep hands away from the op ning of th bottle in order to minimize the
chances of contaminating the sampl .

3. Always hold the bottle with its opening facing upstream (into the flow of
water) so that the water enters directly into the bottle and does not first flow
over the bottle or your hands.

4. Sample where the water has moderate flow and, if possible, some turbulence,
so that the stonn water discharge will be well mixed and the sample will be
representative. Sampling of scill\"'ater should be avoided. Make notes on the
Stann Water Sampling Event Data Form about how the sample was collected
in these regards.

5. Sample from a central portion of the stormwater flov,'. Avoid touchjng the
bortom of channels or pipes so a to not tit up solid particles. This is
particularly important bcause this Sampling Plan includes analyses for Total
Suspended Solids (TSS), which are easily influenced by improper sampling
procedure.

6. Do not rinse or overfill the bortles. The bottles contain liquid preservativ in
most cases and th analyses will not be valid if preservative i lost due to
overfilling or rinsing. In the vent of acei ental overfilling of any container.
discard the original sample container. and fill an extra, being sure t label it
prop rly.

7. As soon as th sample is ollected cap the bottle and nsure that the correct
label is applied. Container caps must be placed in a secure location while the
bottles are bing fil e to ensure that contamination f the caps does not
occur.
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1. Immediately place collected samples and th laboratory supply sample cooler
on ice, and follow the additional procedures for maintaining pro er custody as
outlined in Section 5.0.

2. Complete the entry of all remaining data on the tOfIn Water Sampling Event
Data Form. Be sure 0 record the total rainfall fro111 the on-site rain gaug as
soon as the rain vent ends. In the event that the rain event that has just been
sampled does not meet the criteria for amount of rainfall (at least 0.1 inches,
the sampling event is invalid, and the samples collected must be discarded.

ew sample kits must b obtained from the contract laboratory, and the
process recommenced.

3. File all completed ocumentation according to the facility's Environmental
Management System ( MS).

4.2.6 ISCO Sampling Procedure

The following general procedure should be referenced when using these automated
sampling devices.

1. Press the red STOP button on the instmment. This puts the instrument in a
PAUSE mode, \vithout stopping the program that is running. The manual
pause screen will give you the following options:

STOP PROGRAM
RES ME PROGRAM
VIEW ATA
GRAB SAMPLE

2. Use arrow keys to scro I through the choic s on each screen. Arrow to the
GRAB SAMPLE and press ~ ENTER

IF yOll have to stop the program and you get to the main screen, then arro\ up to STOP
PROGRAM and pres f- TER. The first screen will giv you the following list:
• Run Program
• View Report
• Other Function f- ENTER

Choose MANUAL FUNCTIONS then press f- ENTE

Choose "Grab Sample' at th top of the list f- E TER
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3. Using tbe key pad, enter a sample volume greater than your ample container
f- ENTER
The last screen will say PRESS ~ ENTER WHE T READY

4. Note 2 sample lines. One come in from the sample area, into the pump. The
other leaves the pump and is cOTU1ected to a quick disconnect on the center
section of the unit and continues down into the sampl bottles at the bottom of
the unit. Thi is the one to disconnect. It is the closer of the 2 lines if facing
the readout. Follow it from the top and disconnect it from the bottom nd
coHec your sampl . from there. Press ~ ENTE .

5. You will hear the unit purg the sample line then reverse the pump and b gin
to pull a sample. Once the volume (you ent red) has been met it will
automatically stop, then purge the exc ss sample back out the ampl line.

ff an error occurs, the sampling stops and it begins to purge too early, then ther was not
sufficient water in the sample line to create the suction necessary. Vou will either have to
manually grab a sample, or you will have to "dam-up" the water at the end of the sample

line in order to submerge the strainer located on the end of the sample line.

6. '\Then you have completed the sampling, retum to the main screen and arrow
up to the RUN choice and press ~ ENTER.

For mol' d tail d information on good stOlTI1 water sampling practice, please refer to
Washington State Department of Ecology Publication # 02-10-071 (December 2002)
titled "How to Do Stann Water Sampling: A Guide for Industrial Faciliti " This
guidance document references some procedures that aLe unique to the tate of
Washington but the vast majority of principles are universal.

Page 9
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Appropriate sample containers and preservatives will be provided. Th method of
analysis, container type and preservation methods required in Table 2.

5.1 Chain-Of-Custody

An essential part of any sampling/analytical cherne is nsuring the integrity 0 the
sample from collection to data reporting. The possession and handling of samples should
be traceabl from th time of collection through analysis and final dis osition. The
nethod selected for tilis project is Chain-Of-Custody and is required to as we that the
final results will be legally defensible. An examp e of the Chain-Of-Custody form to be
utilized on this project, can be found in Appendix B.

hain-Of-Custody (COC) documentation is essential for every sample collect . A
sampl is considered to be under a per on's custody if it i

• Collected by that person;
• fn a person's physical possession;
• In view of the person after taking possession;
• Secured by that person so that no one can tamper with it; or
• Secured by that person in an area that is restricted to authorized personnel.

A cae record will accompany each group of samples which are collected for laboratory
analysis. This CDC form will be provided by the laboratory doing the analysis. An
example of that Conn is on the following page.

The purpose of the coe fonn is to document the transfer of samples from th ampling
location to the laboratory and thereby assure that no samples are lost or nllslabeled. One
person will be responsible for maintaining the samples at any given time. During
shipment both the person rei inqui hing the samples to the hipper and th person
receiving t samples from the shipp r will sign the CO form and enter the time and
date of transfer. Responsibility for the sample will then pass to the receiver.

The OC form is filled out in black or u ink, any changes or lTors shoul be
corrected with a sing e straight line through th mistake, initialed and dated. The record
shoul contain the following information.

I. Project Numb r, site name and addres .
2. Date and time ofcollection.
3. Sample i entification number.
4. Type of sample submitted.
5. Type of preservation.
6. Analysis to be performed.
7. Date. time and signature for each transferal.
8. Any pedal comments or instructions to the lab.
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Pon of Houston Authority
Field Sampling and Analysis Plan

9. Name of samplers.
10. umber of sample.
11. Identification of common carrier, if used.

November 2005
Revision I of I

Any unused area of the OC fonn shall be crossed out \vith a single straight line. If a
l,;ommon carrier is required for sample transport the relinquished cae form should be
placed inside a waterproof bag and sealed in th transport container with sampl . A
completed custody seal will be placed across the container access.

5.2 Shipping of Samples

There will be no shipping of samples for this project. All analysis will b done y •enco
Laboratorie in Houston. Texas. All amples will remain in the custody of
representatives from either PHA, Delta, or X nco Laboratori s in Houston.
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Port of Houston Authority
Field Sampling and Analysis Plan

6.0 QUALITY ASSURANCE/QUALITY CONTROL

No\'ember 2005
Revi ion 1of I

In order to 'nsure that the data quality obtained from stormwater sampling is accurate,
precise and valid, all sampling and analysis activities will be performed in accordance
with the instructions outlined in this sampling plan.

Based on the volum of samples and h analysis to be performed, th QA/QC will
consist of duplicate samples only. No field blanks, trip blank. or equipment blanks will
be required,

For all sampling events, duplicate sample will b coJIected from a minimwn 0 one (1)
sampling location, representing en percent (l0%) of the sampling locations. Th
duplicates will be submitted to the laboratory as "blind sample,," without designation to
the laboratory as to the sample location.
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Port of Houston Authority
Field ampling and Analysis Pia

7.0 SCHEDULE

November 2005
Revision I of 1

Samples from these stonnwater events vvill b collected ithin the time period of
November 28, 2005 to January 28, 2006. The results of the four sampling events will be
ompiled in a report and submitted to the PHA project manager within 1 days of

receiving the final analytical results from the analytical laboratory.
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Table 1
Analytical Summary Table

Sample Sample Aluminum Arsenic Barium Cadmium Chromium Copper Cyanide Iron lead Manganese Mercury Nickel DII & Greas Selenium Sliver TSS Zinc
10 Dale (mwl) lmll/l) lmll/l) (mgll) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) {mg/l\ (ma/U /m!JIll fmuILl (mall) (mg/l) (mg/L) (mg/l)

Benchmark Value 0.76 - - - - - -- 1 0.0816 - - - - - - - 0.117
Pitts Study Averaaes - 0.0057 - 0.01589 0.01135 0.03069 0.01625 4.07654 0.0386 - 0.00033 0.01478 31.77 - - 123.05 0.2348
Pitts Stud\ Medians - 0.003 - 0.001 0.007 0.016 0.005 1.955 0.016 - 0.0002 0.008 4 - -- 58 0.1163

A1
A2 - --

A3
I- -

A4 - -
61

-- . - --- -
62

- -
t;1 . - - - -
C2

_.- - -. - - ..

01 - - - -
02 - - - -
Al -

A2 - -- .--

A3 - --- -
A4

._- --
61-
62 - _.- - - -

Cl - - _. - ---.- -

C2
01

_. ._-

02 - - - - . -
A1
A2 -- - - . - -

A3 --. - -- - -
A4
B1
82 --

Cl
C2 - - -

01
_.- -

02 -
A1 -
A2 - . -

'AJ" - --
- -



Table 1
Analytical Summary Table

Sample Sample Aluminum Arsenic Barium CadmIum Chromium Copper Cyanide Iron lead Manganese Mercury Nickel pH & Greas Selenium Sliver TSS ZInc
10 Date (mg/l) 4mglL) (mg/L) (mall) (mall) Ima/L) ImglL) (mgIL) (mg/l) (mUll) Ima/li Imwl} /mQ/L) /mafL) /ma/ll (mall) 14mQ/l)

Benchmark Value 0.76 - - - - - - 1 0.0816 - - - - - - 0.117
Pitts StudY Averaaes - 0.0057 - 0.01689 0.01135 0.03069 0.01625 4.07654 0.0366 - 0.00033 0.01478 31.77 - - 123.05 0.2348
Pitts Study Medians - 0.003 - 0.001 0.007 0.016 0.005 1.955 0.016 - 0.0002 0.008 4 - -- 58 0.1163

A4
81 -

82 - - . - ---
C1 - --- -

C2 -- - -
01 --- -- - -
02 - ---- -- --
A1 '--

A2 - - -
A3

A4 --

81
.0_- -

82
-- - - -- - -

C1
. - -- _. -

C2 - - -- - -
N ..-

02 - -
A1 . - - -_.- .- - . -
A2 -- -

A3
. - -_.. ---

A4 - -

81 -

82 --.. --- - - ---
C1 .. -- -. -- - -of--

C2 -- -~

01 ------ ~ ---
-02 - - --

- .. - . -
- -- _.. --

. - - - -
~ - -. - -



Table 2
Analytical Specifications

Analyte Method Volume Container Preservative Hold Time

O&G EPA 1664 1L Amber Bottle HCl or H2SO4 28 Days

TSS EPA 160.2 100ml HOPE None 7 Days

Arsenic 2008/6020 200ml HOPE HN03 6 Months

Banum 200.8/6020 200ml HOPE HN03 6 Months

Cadmium 200.8/6020 200ml HOPE HN03 6 Months

Chromium 200.8/6020 200ml HOPE HN03 6 Months

Copper 2008/6020 200ml HOPE HN03 6 Months

Cyanide EPA 335.2 200ml HOPE HN03 6 Months

Iron 200.8/6020 200mI HOPE HN03 6 Months

Lead 200.8/6020 200m' HOPE HN03 6 Months

Manganese 200.8/6020 200ml HOPE HN03 6 Months

Mercury 200.8/6020 200m' HOPE HN03 6 Months

Nickel 200.8/6020 200mI HOPE HN03 6 Months

Selenium 200.8/6020 200ml HOPE HN03 6 Months

Silver 200.8/6020 200ml HOPE HN03 6 Months

Zinc 2008/6020 200ml HOPE HN03 6 Months
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Port of HouSTon Authority
ield Sampling and Analy is Plan

November 2005
Revision I of I

STORMWATER SAMPLING EVENT DATA FORM

Event Description:

Fill this out when sampling is conducted. This is an internal record of your laboratory submission and it
h h I /I t"' I' t .h th I t Isows ow your sampJe co ec Ion IS compl/an WIt e s,orm we er ru es.

Time since the last measurable rainfall event
(Le" the most recent one that occurred before the one being hours
sampled now ~ must be greater than 72 hours - attach a
copy of your calendar or other recordkeepinQ data))

Name of sampler:

Date of sampling;

Time at which rainfall began:

Time at which discharge began:

Time at which sample was taken:

Must be within thirty minute!i of when the dlsc~arge started, OR, it can be up to 1

"""
hr., but you must provIde a written explanation as \0 why you couldn't do it earlier

Total amount of rainfall tor this event:
(note that you must remember to check your rain gauge after the

rain event is concluded)
Describe condition of sampling site:

• Is there visual evidence of contamination, such as Yes I No
sheen, debris, or muddiness?

• Are odors present? Yes I No

Other notes and observations (it is important to record all outfall conditions as they may influence your sample results l Continue
on reverse side of this sheet if necessary)

Xenco Laboratories, 11381 Meadowglen, Houston,
Laboratory where samples delivered Texas 77082 / 281-589-0692 phone /281-589-0695

fax
Date Delivered (or picked up by lab):

NOTE: Samples must be delivered to lab~, or else a new
stonn must be sampled.

Copy of Chain of Custody attached to this sheet?
(circle) Yes / No
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o 11381 MeadOWllIen, Suite L, Hous1on TX 77082 281~8~~2

o 5309 Wurzbach, Suite 104. San Antonio, TX 78238 21~og-33~

ANALYSIS REQUEST & CHAIN OF CUSTODY RECORD ILAB ONLY: I
o 5757 N.W. 158th Street, Miami Lakes. FI 33014 305-823-8500

10

B

9

7

6

5

3

2

4

- - - -- ..-._- ._~- .....
Company-City Port Phone 713- TAT: 5h 12h 24h 48h 3d 5d 7d 10d 21d StandardTATisprojectspedfic.
of Houston Authority 670-2440 It is typically 5-7 WoJ1<ing Days tor level II and 10+ WoJ1<ing days for level III and IV data.

Project Name DPrevin..~ly parformed "t XFNCO Site Project 10

Grant Project BMP Study

Proj. Manager (PM) I I I Remarks
Nioole Cass ncass@poha.com l: I .
Fax Results to 0 PM or e-mail Fal{ No: - ~ I I' I

to: PM and rsteinberg@deltaenv.oom !i I~
Invoice toO Accounting 0 Inc. InVOice With Final Report 0 Invoi~ must have ; p~-- ~ ~ ~ i
8m to: Roxana Herrera ~ -0 lJ) <tI- --_._-- z ~ ~ ~

Quote No: P.O No: 0 Call for a P.O. t -0 "0 ~
_ /'- E Q) ~

Reg Program: CLP AFCEE TRRP OW UST State Other. ~ I' 1m>
- -- . ~ £~

!~rget OLs ( OW CROL TRRP QAPP MOLs See Lab PM Attached Calf)~. I "Q ~ ~ ~

TRRP PCls: Tier 1 Tier 2 Residential Industrial ~ I M ~ ~ ~
- ::> .cE"'Q.

lPST No.:( Required) ~ I I I ~ ~ ~

Sampler Name SIgnature ~ I ~ tl [1

I I
I I ~ '" ~ I ~'" ., . .c.8 ltl

. eiil~:g.:2 ~CIl]j~
SilO Sampling n S ~ ... ... ~ ;i. I I I ~ 8. 0

amp e 0 te me E I co - ., 0.. ~ I iI'i '" Q)

8 I .<:. >< 8. ~ £ £ ~ I.!!! I I a. is Ci. I
-" "l:EJ:l o .l9 !!J., lJ)(!)."! II I ... .§-o Eg.- iii 0 ~ 01 g g ~ U) o/l Q) I < Cilltl
O~ :Z:OCl_ U U d. ... O::2 • "'~I(f) I

:- t' ~ N: XX ' t l-~ I I :
a X N X X [" '
4 - - - - -- -r- --" - I X· .

1-' - 1 - - - -t- ~ ~ ~ --+----
5 !

:~-=- -- f -~ - - - _I i:-~,
8. _ +--- '_ _ _I-- - t _ _ -t----+------+- I

:- .~ I I I. - -I I 1--

1

RelinqUished by (Inrtials and Sign) I Date & Time Relinquished to (Initials and Sign) I Date & l1me Rush Charges are Pre-Approved upon requesting them.

1 I Instructions.
2 __ _ All XENCO S~ndard Terms and ConditIOns Apply.

3 Lab: Containers Recelved' Cooler Temperature.

Preservallves: Various M. Hel pH<2 (H), H2S04 pH<;2 (5), HN03 pH"2 (N). Asbc Acid&NaOH (A). ZnAc&NaOH (Z). (Cool.<4C) (e). None (NA). See Label (l), Other (0) Na2S203
Cont. Size: 40z (4), 80z (8), 320z (32), 40ml VOA M. 1l (1), 500ml (5), Tedlar Bag (8). Wpe (W), Other Cont Type: Glass Amb (A). Glass Clear (C) Plasbc (P). Other (0) _

Matrix: Air (A), Product (P), SoHd(S), Water rNJ SDBE Committed to Excellence in Service and Quality since 1990 www.xenco.com
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Analytical Report 264371

for

Port of Houston Authority

Project lVlanager: Nicole Cass

CCC Grant Project

18-APR-06

XENCO
Laboratories

11381 Meadowglen, Suite L Houston, TX 77082 Ph:(281) 589-0692 Fax:(281) 589-0695

NELAC certification numbers:
Houston, TX E87603 • Miami, FL E86678 - Tampa, FL E86675

Houston - alias - San Antonio - Austin - Tampa - Miami - Latin America
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18~APR-06

Project Manager: Nicole Cass
Port of Houston Authority
Post Office Box 2562
Houston, TX 77252

Reference: XENCO Report No: 264371
CCC Grant Project
Project Address:

Nicole Cass:

We are reporting to you the results of the analyses performe on the amples received under the project name
referenced above and identified with the XE. 0 Chain of Custody Numbered 26437). All results being
reported under this Chain of Custody apply to the samples analyzed and properly identified with a Laboratory
ill number.

The results for the quality control samples were reviewed. All parameters for data reduction and validation
were reviewed. E timation of Data uncertamity for this report is found in the quality control section of tbis
report unless otherwise noted. In view of this, we are able to release the analytical data for this report within
acceptance criteria for accuracy, precision, completeness or properly flagged. Unless otherwise noted in a
Case Narrative, all dala reported in this Analytical Report are in compliance with NELAC standards.

The validity and integrity oflhis repon will remain intact as long as it is accompanied by this letter and
reproduced in full, unless written approval is granted by XENCO Laboratories. This report will be filed for at
least 5 years in our archives after which time it will be destroyed without further notice, unless other\l.'ise
3nanged with you. The samples received, and described as recorded in COC No. 264371 will be filed for 60
days, and after that time they will be properly disposed without further nOlice, unless otherwise arranged with
you. We reserve the right 10 retw-n to you ny unused sample, extract<; or solution related to them if we
consider so necessary (e.g., ample identifi d as hazardous wa Ie ample siz s xceeding analytical standard
practice, controlled ubstanc -s under regulated protocols, etc).

We thank you for electing XENCO Laboratories to serve your analytical needs. If you have any questions
concerning this repoli, please feel free to contact us at any time

Respectfully,

c- r,,& ~ _
Carlos A. Castro, Ph.., MilA

Managing Director, Texas

Reclpiem oftlte Pre!>,tigious SmaJl Business Administration Award ofE.r:cellence in 1994.
erlifled and approved by numerous Slales and Agencir::s.

A Small Business and Minority 1011105 Company 'hal deliver ER VrCE and QUALITY

Duston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America
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Project Id:

Contact: Nico e Cas

Project Location:

Certificate of Analysis Summary 264371
Port of Houston Authority, Houston, TX

Project Name: CCC Grant Project
Date Reeeived in Lab: Mar-30-Q6 09:30 am

Report Date: 18-APR-06

Project Man ger: Debbie immons

Analysis Requested
Lab ld:

Fh:/d ld:

D~pllr:

Matrix:

Sampled:

264371-001

AI

WATER

Mnr-29-0b 15:00

264371.(J(}2

AI

WATER

Mar-29-o6 15:00

264371-003

AI

'ATE

Mar-29..Q6 15:00

264371-004

A!

W TER

Mar-29-Q6 15: 15

Oil and Grease by EPA 1664

Od Grellse. Toco1 Recovered

Extracted:

Analyzed:

Unitsl,RL:

MUr-31- 6 1:25

mgfl RL
BRL 5.00

Mur-31-06 I 1:3

mglL RL

BRL 5.00

M'IC-3 J-06 19:09
TSS by EPA 160.2

TSS by EPA 160,2

E.\1racled:

Alla~~~('d:

UlIl/slRL: mglL

23.0

RL
5.00

0.002

RL
0.010

0.010

O. 00

0.010

0.010

0.010

0.010

0.001

0.010

0.010 ---------1
0,200------
0.002

--------,
0.010

-----
0,0004

BRi

0.687

I3Ri

0.022

BRL

BRL

mg/L

1.01

Mar-31-06 10:55

Apr-03-06 15:48

0.009
~~-----~~--

0.080

BRL
BRi
-----

1.4~

BRL

BRL

0.050

~I--

Extracted:

Allaly:t'd,

IUllitslRL:

Total Metals by SW6020A

Aluminum

Arsenic

Bllrium

Cadmium

Chromium

Silver

Zinc

HOUSlOn - Doll s· an ntoni - u~tin· Tllmj>a . Miami· Lncm mcricnSince 1990

Thls l)tK:lt) rtpOJ(. and rhe c-nlirc d1tw park &C' 11 reprc:5Cn1.i. hou bm1 nude IIJ' jour~"\.,; Iu: '''·C lind l;utl ndenttlll tbt.

Thl! In(trprd.1f10n...00 rt)ulb e:lpr~IhrlJu~t !.hIs nlytlciotl report repr~llh: JudiJIKflt \:t(XE:-.ICO LAt-Illral""t)

XE~CO LAbon:lll1n um lit' ,~pun i'olllty nd milker-nIl \Wrt'llnlY 10 tMmJ IlIIIC: o(k d11..1 hn~Yrres.cnt.N.

OUf lIublllry 11) IIml1ed 10 the lmo\ln\ in\ol= ft>r Illl" ,",,'Or". order unl~~ Olhtrll..-l.tea~ 10 In \l,"Tiuna:.
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RL
5.00

Al

Jng/L

21~

W TER

Mar-29.Q6 15: 10

Mar-31-00 19: 13

I
t

Mar-30-06 09:30 am

18-APR-06

Mllf-31-06 I 1:35

mgIL RL

BRL 5.00

AJ

WAlE

Mar-2Q.Qo 15: I0

~~--I

T

0.010

0.001 ------
0.010,

-----------
0.010 ---
0.200

0.002

0.010

0.0004

0.010

2.02_~..500t
BRL 0.010

BRL 0.010,

0-038 0.010

1\1

264371-006

ATEf{

Mar-29-06 15: 15

Mar-3J.Q610:55

Apr-0)-06 15:52

mglL RL-----= ------
0.010

0.002

T

Lab ld: 264371-005

Field Id: A2

Dep/Ir:

MalTi.\-: WATER

Salllp/I!d: Mar-29-06 15: 15

E.r/me/ed:

Analyzed:

V"I/s/RL:

Extrac/ed:

Analyzed: Mrlr-31-06 19: 11

VIIi/siR!: mgfL RL

14.0 5.00

ExtraNei)..

t1J1Qlyuu/:

Vlli/slllL:

Certificate of Analysis Summary 264371
Port of Houston Authority, Houston, TX

Project Name: CCC Grant Project
Date Received in Lob:

Report Date:

Project Manager:

0.897
----

BRL

0.023

BR

BRL
I BRL

0.624-
0.00

---
0.057

- -
BRl.

-
BRL

--- -- ---

Oil and Grease by EPA 1664

TSS by EPA 160.2

Total Metals by SW6020A

Oil & Orea.se. TOltll Re overed

Analysis Requested

Aluminum

Arsenic

Bnrium

Project Id:

Conlnct: Nicole Cass

Project Location:

Cadmium-
Chromium

Copper

Iron

Lead

Manganese

1....1ercury

J ickcl

Potassium

Selenium

Silver

Zinc

1$ by EPA 160.2

Hou ·ton - Dallas - San Anlonio - Austin - Tampa - Miami - Latin AmencaSince 1990

TIm t1411yli AJ !"CP"t'l. and the enllre IltlJ P.t.eKaiC II tt;'ll'el.enu.. liD ~tn rrud" for your C''I(c:.IU:IlI\C ~n'ld '.'OnfidenHullJW:

The InlcrpIt!t tll,.ll'll ~nd J ur~ r:xprnKd lhtou.w,hout thi} a11a)'1u:1l1 report repIdent the b01J~Jcl8mcn( orXE~rO L~l)I;ll\I,Mf"cs..

XENC'C Laborul0rt~ ....-,;\lm('; no rupI.lT'llilbllit~· lnd rna}:!: no 1,l,l'1TW11j lu the tnd Uie orlhe d~ta herrby pTCK'nfrxl
Our [I hillty 1$lmlltN 10 the M\l1UlI( In"oit'cd for (hh \\..:Irl: IJrdcr unl~5 (11ht't\\f~e :':gT<'cd ttl In \\nTlng
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....LI_......_I.

264371-012

..

WATE

Mnr-29-06 15.2U

immon~

Mar- 0-06 9:30 am

J8-APR-06

264371-011

V TER

Mar-29-06 15:20

264371-010

A4

W TER

Mar-29-Q6 15:20

264371-009

A.\

WATER

\1llr-29-Q6 J 5.10

Labld:

ield Id:

Dep/h:

,l1o/rix:

Sumpled:

Certificate of Analysis Summary 264371
Port of Houston Authority, Houston, TX

Project ~ame: CCC Grant Project
Date Received in Lab:

Report Date:

Project {Rnager:

Analysis Requested

Project Id:

Contact: l icole en .
Project Location:

Oil and Grease by EPA 1664

il & Gre'dsc. Towl Recovered

£>:/rac/ed:

,-Jllaly:ed:

Ulli/,vRL:

ar-31-Q6 I 1:40

mjfL RL

BRL 5.00

TSS by EPA 160.2

TSS by EPA 160.2

Exlrae/cd:

Analyzed:

VIIi/siR!:

Mur-3 J-06 IQ: 15

mglL RL

45.0 5.00

Ex/roC/i'lI: Mar-J I -06 10:55 Mar-31-06 10:55
I

A""I)iud: I Apr-OJ-06 16:29 L Apr-Q3-06 16:3.1

Unirs/RL: mglL RL mglL RL
I 6.83 0.010 0.7 I.> 0.010r---O.002 3 0.011 0.002

I 0.238 0,010 1 0.04<) 0.010

I
--

0.001 0.001 Bill 0,001

1 0.031 0.010 BilL 0.010

0.034 0.010 0.010 0.010

5, 3 0.200 0,997 U.200

0,OS7 0.002 0.005 0.002
-----'-

0.4J4 .010 0.062 0,010

BRL 0.00 4- r BRl 0.0004

0.Q28 0.0101 BRL 0.01
-- -

8_12 0.500 4.22 0.500
-l-

BRl 0.010f- BRL 0.01

BRL 0.010 BilL 0.010
--r

0.Q3(1 0.0100.252 0.010

Total Metals by SW6020A

Iron

Copper

Aluminum

Arsenic

Barium-------------------+--
Cudmium

----------
Chromium

Zinc

Hou~lon - ulliS· Sun Antonio - AlJ~lin - Tumpa - \i1inn - lliin Al11ericuSince 1990

TIll )tlNI fe:...)n~.nJ lhf flnttrC' pacbJ': n rq>roclltJ.. h bec11 mittie (or >ourn~ Ib.lvC'.:and cun(tdrn(lIl u.,c.
n~ lo(('rprcr..umb o.nd ~i1.lIb- erprcueJ lhmu~ut Ihl~ unIJ}11t'lJJ report r(7fftC'n111lc- bmJudiJl'l-l=nt 01 X£NCO LJhonJtun
,EN 14bomrl'Trl Uln 00 m;xlll...ibillt)' Ind m..ll:o nu ,,"Im.nf)' to lhc md u'\C' ,-fthe..b14 heteb> prr..rn1ed
Uur II"Dl1iry h llrnlltd Illihe DtnOOnlln\c)C<'d (IX lilt. wc-.rk .;'Imr unk ol11('1'\\1)C' a 'rttJ (03 in "Tinny.
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Mer-30-06 09:30 am

I -APR-06

Project Jd:

Contact: Nicole Cass

Project Location:

Certificate of Analysis Summary 264371
Port of Houston Authority, Houston, TX

Project Name: CCC Grant Project
ate Received in Lnb:

Report Date:

Project Manager: Debbie immons

Ano(.'sis Reque ted
Labld:

Field ld:

Dcpll"

Maid,':

Sail/pled:

254371-013 264371-014 264371-015

AS A5 A~

WATER WATER 'A ER

Mnr-29-06 15:25 Mnr-29-06 I : 5 Mnr-29-06 5:25

264371-016

TeTI.

WATER

Mnr-29-o6 15:35

Oil and Grease by EPA 1664

Oil & Grease. Total Re overed

£>:trucled:

AnQly~ed:

UIlIWRL:

Mnr-31-06 11:45

mgIL RL

BRL 5.00

Mnr-31-06 19: 17
TSS by EPA 160.2

TSS b)· PA /60.2

Total Metals by SW6020A

£>:traeted:

Ana(l'"Zi!d:

UnitslRL:

rExtruc/;;;;:- ­

I Ilnalyzed:

Unll,<;/RL:

rnglL

34,0

RL
5.00

:"1:'1'-31-06 10:5

Apr-03-06 16:37

Mar-31-<J6 10:55

Apr-03-06 16:40

mg!L R.L

0.010

0,002

0.010

0,001

0,010

0.010

0,200

0.01 J

0,645

BRL----
0,038

BRL

0.020

0.008 0,002

0.090 0,010
--

BRi 0.0004

0,078 0,010

2.10 0,500

BRL 0.010

BRL .010

0.041 0.010

BariulD

Mall~anese----
Mercury

-----
Nickel

Aluminum

An<enic

Cadmium

Chromium ------
Copp r

Iron

Lead

Potll:;siul11
----

Selenium

Silver

Zin~

Thl:; unnly2Ia.1 n:port. il1ld lhe M1lrc dJI I~lli~ 11 rcp~~l h~ bcom 11~t ttlr }'0Ur ('xt'I~l\'C' Jl\t.I oonlldermal UK'
Til< InlC'!J't"uu:lCtlS Illld rmul.. '""'~ 'hroullbou' Ibi> Inoll" .•1rOJl<'" n,p"''''''llh. be>' judlPT'<nlor XE~(.'O LJ>bcmlcr
Xl! '('0 Lo (orie IlSIoUm.'"3 00 responJl1bBicy and nuke'! no wJUTilInty to 1hr cnd laC' of he ~L\(II hf:Tt:by pteM"l'1/ed

Our lIubilll)' 1:1 hnw¢J 10.he AmOurU IIW01~'r:ocl t'or thl) work om un~ uthm...ue u~ed rl;J In v.rlt1ns

incc: 1990 Hou IOn - Do1111$ - an Antonio - Aus,in - Tampa - Miami - Loti" Am~ricn Carlos A. Castro, Ph.

Managing Director. Texas
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Mar-30-06 1)9:30 am

I -APR-06

Project Id:

Contact: Nicole Cass

Projccl Locati()n~

A"alysis Requested

Oil and Grease by EPA 1664

Oil & Grea.st'. TOfU! Rt:Covered

TSS by EPA 160.2

ISS by EPA J 60.2

Certificate of Analysis Summary 264371
Port of Houston Authority, Houston, TX

Project Name: CCC Grant Project
Date Received in Lab:

Report Date:

Project I anager: Debbie immons

Lab'tI: 26437J-OJ7 264371-018

Fit'ld Id: TBTI2 TBTI:!

Dep''':
Malrh: W TER WATER

Sampled: Mur-29-06 J5,35 Mar-29-06 15:35

Extracled:

Almly:ed: , uT-3 J-06 11:50

V"US/RL: IIlg/L RL

BRL 5.00

Ex/rat-ted:

,f"f1~I'~d: Mar-31-0619:19

UJlits/RL: mglL. RL
36.0 5.00

Thill '" 1)'Ik'..11 rrpon, nnd the C'otirto Wltll PikkJagc iT ~ t~lS., 11 of; b«fl nude r~r yOur odLt hie- u. 1,J.;:~1ntiMluwl U)

The \lucrpre!lJlIpndo md ~ulu. e;(pr~cd thruu!,hout thli. [l[ulytic4,t1 report rt'S1J~t the' I)Udttn}(1l1 MXENcn l..a.bcr.lIm1~,

XE:"iCO u.~lruMrjC' UI'nC!> no ropunJ~lht)' unJ makes no \ mIn,.., 10 the md U5C oClllt' dtrt hmby pra.tJ1!t"t.:l.
Our li"bllltyl.llm.1t-d (I) IhC' nmount In\oll:«I (or ,hl!lo wurk ordC'r unla'l (\lhe'\\ts~ D.gl'eeu fI.) t.n ",T1[Ina.

incc 1990 Hou<lon - Dull,," Sun AntOniO - All 'lin - Tampa. Miami - Ullin Amerlc
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C F_'_a9_9_i_n_9_C_ri_te_r_ia )

X In our quality control revie\-v f tbe data a QC deficiency was ob erved and flagged as noted. MS/MSD
recoveries were fOWld to be outside of the laboratory conlrollimits due to possible matrix. /cbemical
interference, or a concentration of target analyte high enough to effect the recovery of the pike
concentration. Tbi condition could al 0 effect the relative percent differenc in th M 1M D.

B A target analyte or commOn laboratory contaminant was identified in the method blank. Its presence
indicate possible field or laboratory contamination.

D The sample(s) were diluted due to target detected over tbe highest point of the calibration curv • or due to
matrix interference. Dilution factor are indud d in the final results. The result is from a diluted sample.

E Th data ex.ceeds the upper c libration limit; therefor, the concentration is rep0l1ed as estimated.

F RPD exceeded lab c ntr limits.

J The target analyte was positively identified below the MQL and above the SQL.

U Analyte was not detected.

L The LCS data for this analytical balch was reported below the laboratory control limits for this analytc.
The department supervisor and QA Director reviewed data. The samples were either reaD<llyzed or flagged
as estimated concentrations.

H The LCS data for this analytical batch was reported above the laboratory control limits. Supporting QC
Data were reviewed by the Department Supervisor and QA Director. Data were determined to be valid
for reponing.

K Sample analyzed outside of recommended hold time.

Recipient ofthe Prestigious SmalJ Business Administration Award ofE:xcellence in /994.
Cerlified and approved by numerous Stale' and Ag '/lcies.

A Small Blisine's and Jlyfinori(v Slatus Company Ihal delivers SERVICE and QUALITY

Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America

J1381 MelldowgJen Uine Suite L HOUSIOI1. Tx 77082-2647
2025 McKcnzl~ Drive IHte J60 , Cnrrolllol1, IX 75006
5309 WurWach. SIC 104 SUIl Antonio TX 7&238
016 U.S. HWY 301 i\'0l1h - \lire 900. Tnmp~, 'L3361

5757 NW I58th St. MiamI Luke', FL 33014
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(281) 589-069~
(972) 620-7966
(210) -09-3334
(813) c>20-2000
(305) 823-8500

Fax
(281) 389-0695
(971) 620-7963
(20 J ) 509-3335
(8JJ) 620-2033
("05) 823-8555



Work Order #: 264371

Blank Spike Recovery

Project Name: CCC Grant Project

Project ID:

Lab Batch #: 676817

Date Analyzed: 04/03/2006

'ample: 4S3395-I-BK

Date Prepared: 03/31/2006

Matrix: Water

Analyst: HAT

Reporting Unil : mglL Batch #: I BLANK IBLANK SPIKE RECOVERY STUDY

Total Metals by SW6020A BI:mk pike Blank Blank CoIltroI
R~ ult Added Spike Splk Limit> F1an

(AI IB] Resull %R 'V.
Analytes ICJ (D(

Aluminum 0.010 O.:WO 0.212 106 75-125

Arsenic <0.002 0.050 0.044 88 75-125

Barium <0.010 0.050 0.047 94 75-125

C.ldmium <0.001 0.020 0.020 100 7-·125

Chromium <0.010 0.050 0.049 98 75-125

pp~r <0.0\0 0.050 0.051 102 75-\25

Iron <0.200 0.200 0.225 113 75-125

Lead <0.002 0.050 0.048 96 75-125

Mangane 'e <0.010 0.050 0.048 96 75·125

Mereury <0.0004 0.0010 0.0009 90 75-125

Nickel <0.010 0.050 0.049 9B 75·125

POl.:Issium 0.500 2.00 J.72 8(, 75-125

Selenium <0.010 0.050 0.045 90 75-125

Silver <0.010 0.020 0.01/) <)5 75-125

Zmc <0.010 0.050 0.062 124 75-125

Blank pike Recovcl)'[D r 100"[C]/[BJ
All result~ arc bu~ed on MDL and validmed for QC pmp05 ~.
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BS / BSD Recoveries

Project Name: CCC Grant Project

-

Work Order #: 264371

Analyst: MAB

Lab Batcb ID: 676650 Sample: 676650-I-BKS

Date Prepared:

Batch #:

03f31/200G

1

Project ID:
Date Analyzed: 03,131/2006

MatTix: Water

Units: mgIL BLANK /BLANK SPI KE I BLANK SPIKE DUPLICATE RECOVERY STUDY

Oil and Grease by EPA 1664 Blank Spike Blank Blank Spike Blank Blk. Spl.: ConlTol ConlTol

Sample Result Added Spike Spike Arlded Spike Dup. RPD l..Imlts Limll3 Fllll:

IAJ IBI Result %R IE) Duplicate "IeR % ·/~R %RPD

Aoalytes ICI 11)1 ResultlFl IGI

Oil & Grease. TOInI Recovered <5.00 10.0 10.5 105 10.0 10.9 lOt} 4 70-130 20

Analyst: MCH

"ah Rakh Ill: 676616 Sample: 676616-I-BKS

Dale Pn:pared:

Batch #:

0313112006

I

Date Amilyzed: 03131 f2006

MatTix: Water

Units: mg/L BLANK IBLANK SPIKE I BLANK SPIKE DUPLJCATE RECOVERY STUDY

TSS by EPA 160.2 Rlank Spike Blank Dlank Spike Blnnk Blk.Spk Coolrol Conrrol
Sample Result Added Spike Spike Added Spike 001" RPD Limits Limits Flag

(AJ IBI RnuIt 'YeR IE] DupLk;ltr ·/~R Yo °/oR -I.RPD

AnaJytes lei ID) Re$ult WI IGI

TSS b) EPA 160.2 <).00 1000 987 99 1000.0 990 99 0 SO-I:'.O 20

Relative Percent Difference RPD = 2000 1(D-n/(D+Fll
Blank Spike Recovery In] ~ IOOV:)I[B)
Blank Spike Duplicate Re-covery {G]- IOO-<F)'1EJ
All rt:Sl.IIls are based on MDL and Vnhdnted ror QC Purpose.
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-
Work Order # : 264371

Form 3 - MS / MSD Recoveries

Project Name: CCC Grant Project

Project TO:

~

Lab Batch ill: 676817

Date Anal)7.ed: 04/031'2006

QC- Sample JD: 264338-001 S

Date Prepared: 03131/2006

Batch II:

Analyst:

1

HAT
Mal,;x: Water

Maui, SPlkt Dupl,e-"lc PC""'''l R"",vcl)· IGj- IOO·(F-A).._

Reporting Units; mgfL MATRIX SPIKE I MATRIX SPIKE DUPLICATE RECOVERY STUDY

Total Metals by SW6020A
Parent Splkcrl SlImple Spiked DupHcate Spiked Omlrol Control
Sample Spike R.csIIll S~mplc Spike SpikloC Sample Onp. RPD LimJts LimtlS fllug
Result Addcrl ICJ %R Added Rcsultl"l %R % "feR %RPD

Ana]yfes IAI fBI ID) lEI IGI

AJuminum 0.576 0.200 1.12 272 0.200 1.18 302 10 85-115 2) X

Arsenic <0.002 0.050 0.052 104 0.050 0.055 110 6 85-115 JO

Barium 0.212 0.050 0.276 128 0.050 0.283 142 10 85-115 20 X

Cadmium <0.1)01 O.O:W 0.020 100 0-020 0.021 10) 5 85-115 20

ChromiLUI1 <0.010 0.050 0.064 128 0.050 0.069 13S li 85-115 10 X

Copper <0.010 0.050 0.062 124 0.050 0.065 130 5 8S-11) 20 X

Imll 0.916 0.200 1.12 102 O.ZOO 1.15 117 14 85-115 10 X

Lead <0.002 0.050 0.063 l}6 0.050 0.067 134 6 85-115 20 X

Mang;mese I 0.048 0.050 0.107 118 0.050 0.112 12~ 8 85-115 20 X

Mercury <0.0004 0.0010 0.001 I 110 0.0010 0.0011 110 0 85-L L5 20

Nick.el 0.010 0.050 0.065 110 0.050 0.070 120 9 85-115 20 X

Pol""sium 14.8 1.00 18.1 165 2.00 18.6 190 14 85-115 2U X

Sd,mium <0.005 0.050 0.048 96 0.050 0.050 100 4 85-115 2S

Silver <0.010 0.020 0.019 95 0.020 0.020 100 5 85-115 20

Zinc 0030 0.050 0.077 94 0050 0.080 100 (, 85-115 2S

MatrIX Spil.e Peli.....'1l1 Ro:<:ovCf) [Dj ~ IOO·(l'-.~llll

Rclauv< r'creen' DilTc",1lC<: RPD, 200"(D-G)tD+G)

Nil - Nol DOleclc-d. ) - Pr=t &10\\ R~rtm~ lmut, B ~ P=l in Blank, NR - 1"01 RC<[ucsl(.~L I Imcrfercocc. NA ~ Not
Appl.....b!ci'l a Sec N2unt"". EQL - Esti:motc'd Q>IIlIlIlllllinn Limit
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Project Name: CCC Grant Project
Work Order #: 264371

ample Duplicate Recovery

Lab Batcb #: 67661

Date Analyzed: 03/3112006

QC· Sample 10: 264357-00 I

Date Prepared:

Batch II:

03/3112006

I

Project ID:
Analyst: l CH

Matri : Water

Reporting Units: mgfL SAMPLE J SAMPLE DUPLICATE RECOVERY

TSS by EPA 160.2 Porent omple nmple Control
Result Duplicate P Limlls filII

IAI Rcst111 %RP

Anatyte IB]

trss by EPA 160.2 7.00 R.M IJ 20

Lab Batch #: 76616
Date Analyzed: 03/31/2006

QC, Sample TD: 264382-002 D

Date Prepared:

Batch #:

03131/2006
)

Analyst: MOl

Mah'jx: Waler

Reporting Urtits; mglL SAMPLE ,SAMPLE DUPLICATE RECOVERY

TSS b)' EPA 160.2 Parent omple Snmple Control
Rt'lult Duplicate RPD Limits Flag

IAI Rcsul1 °!c,RPI)

Analyte IB]

TSS by EPA 160.2 44.0 46.0 4 20

Lab Balcb #: 676817

Date Analy;(ed: 04/03/2006

QC- Sample 10: 264338-001 D

Date Prepared:

Batch 1/:

03/31/2006

I

Anlilyst: HAT

Matrix: Water

Reporting Units: mglL SAMPLE:' SAMPLE DUPLICATE RECOVERY

Total Metals by SW6020A Parent Sample Sample ContrOl
Relulr l)upliCltrc RPD LImit- Flag

IAI Resulr %RPD

Analyte (B)

!Aluminum 0.576 0.616 7 25

Arsenic <0.002 <0.002 NC 20

Bnnum 0.212 0.220 4 20

'":adl1lillln '0.001 <0.001 NC 20
r:hromiu <0.010 <0.010 NC 20

iCop~r -0.010 <0.010 NC 20

Iron 0.916 0.948 3 20

Le3d '0.002 <0.002 NC 20

Mangan se 0,048 0.049 2 20

Mercury <0.0004 <0.0004 C 20

INickel 0.010 0.011 10 20

POlu siLJm 14.8 15.6 5 20

ISelenlum '0.005 <0.005 '\C 25

Sil\'er 0.010 ::0.010 1\C 20

Zinc 0.030 0.031 3 25

, pike Relntivo Difference RPD 200 -, (B-M/(S-A) I
All Re$ults ure based on MDL and validated for QC purpose~.
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o 11381~. sua. L. ticlunJn TX T7082 281·~

o 530ll W...m.ch. SuIle 104. San AnIcnIo. TX 7823821~

r~y~ Phone

l/Cl/t n~ Hb"lJ.. ~d1.rV\ It,:;-'"'' 7O-:2t.f'fO

110711_ Lana, o. , TX 75229 tn-481·!l9i9

ANALYSIS REQUEST & CHAIN OF CUSTODY RECORD I~~T:( ("2 r I Fli
o !fi1S7N.W. '59It>SlnIel.t.l>amlu.k"",F13901. ~H500 G.- '-t./ ~

o Z~18 Soum Fabl\ClJ'O Rd. RlvglYlew. A 33S09 813-620-2000

Serial': 195653 Page ( at Z.
TAT: 5h 12h 24h 48h 3d 5d 76 10el 21d Slandard TAT Is prOject specific. i

II is typically 5-7 Wooong Days rOl level II and 10+ Worldng days lor level III and IV dala.

InvoiceAOO Aooountlng 0 Inc. In~ Vlith'F1naJ Report 0 Invoice must have II P.O

~Ilo:k' Q-{j{1 J1J1CJ..... mf"lef0.-

Reg Prognun: ctP AFCEE TRRP OW UST Slale Other:

Tllrget DLs ( OW CAOL TRRP QAPP MOls S<le Lab PM AItachod Call 1

Proj.M~~ (PM) Co.. 5." U
~D(L 5 _...

Fax Ita 10 0 PM or Fax No:

e-maJlto: 1\.1 (if SS CD fJDJlit ,tl5YJ1

~ Name OPraViOOslYperf~alXENCO

Il,.TLG(~-t t/vc{,(Lf
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P.ONa:
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Quote No:

Cl>

...".

(,.)

~

-0
ro

CD
It>

31.....JJ.U&j~lli~-t..:::!..-+ J:!I...~~~~~~~~::=......!..---.:...~=-:...L.L~~~~J...,;,,~~~~~~~-l.:..e.._~~~'!'£!:~!!:..._=:L.:.Q--=::=

MtItr1x: AIr (A). ProdtJct (Pl, SoId(S). WatElf (W) SOSE Committed to Excellence in Service and Quality since 1990 IIIWw.xenco.com



o 11381~. SulIe L.. HcusIon TX n0iJ'2 281-689-0692

o 5309 WunblIch. Su119 1006. San AnIOnlo, TJ( 78238 21 0-509-3334

o 1\0711~ lane. SUM D. DaIas. TJ( 76229 972-481·11999

$eMail: 1956 5 j Page L.. 01

1
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Debbie Simmons

From: Richard Steinberg [RSteinberg@deltaenv.com]

Sent: Thursday. March 30 2006 1:28 PM

To: ke lIy.steinberg@ xenco.com; debb ie.simmons@ xenco. com

Cc: Kindra Brock; Nicole Cass

Subject: Metals requirements

Debbie and Kelly,

) submitted 6 sets of samples yesterday for analysis on behalf of the PHA. I need to clarify which metals we need
run and reported on these samples. Please do not just run the PP13 as listed on the chain of custody, rather,
please analyze for the following:

Metals (AI As, Ba, Cd, Cu, Fe, Pb, Mn, Hg, Ni, K, Se, Ag, Zn)

Of course, we still need the TSS and O&G. The intent of this email is to cfarrify which metals to run/report.

Thanks.

Richard Steinberg
Delta Environmental Consultants, Inc
10255 Richmond Ave. Suite 200
Houston, Texas 77042
'if Direct: (832) 200-1460

Toll free: (800) 477-7411
'fi Fax: (713) 981-8821
~ rs.-teinberO'@dehaenv.c Jll

4/1 R/2()()fi Page 15 of 16



264371

ofPage

COC No:

No:--------
ThIs (0ll1I IS a su)l9lemenl to

ITIONS / CORRECTIONS FORM

x

REQUEST FOR A

____ 11381 Meadowglen, Suite L, Houston. TX 77082 (281) 589-{)692

____2025 McKenzie Rd., Suite 160,Carrollton, TX 75006 (972) 620-7966

____5309 Wurzbach Rd.• Suite 104, San Antonio. TX 78238 (210) 509-3334

____5757 N.W. 1581h St., Miami Lakes, FL 33014 (305) 823--8555

____2618 South Falkenburg Rd., Riverview, FL 33569 (813) 620-2000

""0
OJ
to

CI>
->.
(j)

o-,
->.
(j)

This InlormalJon should be Iaken from the ooglool cae Requested By: Kindra Brock OfT: 4/17/2006 10:00
Contractor. Phone: ~Addinon TAT

Port ofHouston
Add= DcorrectJon 24 HOURS--

Project Name: Project Manager. o Hol(J E 48 HOURS
:J --

CCC Gra/lt Project Niev{e Cuss '-E
I'roject Localion. Deanoel,ation e '" Ui <Il <Il Ui 3 DAYS

.t:: ~ ~ ~ ~ ~ --
(.) 0. 0. a. 0. 'u

DI\!OAddltJon " >0; x x ><
Project No.. Projcct Director: W W W W w 5 DAYS

Q) Q) Q) Q) Q) --
E E E E E
i= i= 1= i= i=
'0 u -0 U '0 __7-days
'0 '0 '0 '0 '0

Lab 10 Field 10 Datemme Depth Matrix Sample Description :r: :r: :r: J: J: Remarks

264371--003 X

264371--006 X

26437HJ09 X

264371-015 X

264371--016 X

Comments: Chromium left off list of required metals, please provide.

Matrix Legend

samplex~)Wditions&Corrections.i\.!gio Sanchez S"Solld P =Product Add Received By: Debbie Simmons DfT: 4/17/200610:00
L =Liquid 51 = Sludge Add Assigned By: Off:

OalelTime: 3/30/2006 9:30 A=A;r 0= Add Processed By: Dff:



Analytical Report 266898
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13-JUN-06

Project Manager: Nicole Cass
Port of Houston Authority
Post Office Box 2562
Houston, TX 77252

R ference: XE CO Report No: 266898
CCC Grant Project
Project Address: Houston

Nicole Cass:

We are reporting to you the results of the analyses pertormed on the sample received under the project name
referenced above and identified with the XE CO Chain of Custody Numbered 266898. All results being
reported under thi Chain of ustody apply to the samples analyzed and properly identified with a Laboratory
ID number.

The results for the quality control samples were reviewed. All parameters for data reduction and validation
were reviewed. Estimation of Dala uncertainity for this report is found in the quality control section of this
report unless otherwise noted. In view of this, we are able to release the analytical data for t.h.is repOI1 within
acceptance criteria for accuracy, precision: completeness or properly flagged. Unless other"vise noted in a
Case Narrative, all data reported in this Analytical Report are in compliance with NELAC standards.

The validiry and integrity of this report will remain intact as long as it is accompanied by this letter and
reproduced in full, unless written approval is granted by XENCO Laboratories. nis report will be filed for at
least 5 years in our archives after which time it will be destroyed without further notice, unless otherwise
arranged with you. The samples received, and described as recorded in coe No. 266898 will be filed for 60
days and after that time they will b properly disposed without further notice, unless otherwise arranged with
you. We reserve the right to return to you any unused samples, extracts or solutions related to them if we
consider so necessary (e.g., samples identified a hazardous waste, ample sizes exceeding analytical tandard
practices, controlled substances under regulated protocol , erc).

We thank you for selecting XENCO Laboratori s to serve your analytical needs. If you have any questions
concerning this report, please feel free to contact us at any time.

Respectfully,

Recipumt ofthe Prestigious Smal/ Business Administration Award of Excellence in 1994.
Certijied and approved by numerous States and Agencies.,

A Smal! Business and Minority Status Company that delivers SERVICE and QUALITY

Houston· Dallas - San Antonio· Austin - Tampa· Miami - Latin America
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Project Id:

Contact: icole Cass

Project Location: Houston

Certificate of Analysis Summary 266898
Port of Houston Authority, Houston, TX

Project arne: CCC Grant Project
Date Received in Lab: Jun-OI·06 II :04 am

Report Dille: 13-JUN-06

Project Manager: Debbie Simmons

Lab Ttl: 266898-001 266898-002 266898-003 266B98-<104

Analysis Requested Field Ttl: AI AI AI AI

Depth:

Matrix: WATER WATER WATER WATER

Sampled: May-31-ll6 15:45 May-31-Q6 15 :45 May-31-06 15:45 Moy-31-0615:45

Metals by EPA 200.8 Extracled: Jun-I3-06 09:08

Anal)"'..ed: Jun-13-0612:10

Un;t:JIRL- mglL RL
Aluminum 0.113 0.010

Arsenic 0.005 0,0021

Barium 0.043 0.010

Cadmium HRL 0.001

Chromium 0.013 0,010

Copper BRL 0,010

Iron 0.220 0,200

Lead SRL 0.002

Manganese 0.017 0,010

Mercury SRL 0.0004

Niclocl SRL 0.D10

Selenium BRL 0.010

Silver BRL 0,010

Zinc 0.019 0.010

Oil and Grease by EPA 1664 Extracted..

AlIa~I'zeli: Jun-05-06 15:42

U,u·,slRl .. mglL RL

Oil & Grease. Total Recovered I SRL 5.00

TSS by EPA 160.2 exrracted:

An~vzed: Jun-06-06 19:30

UnitsIRL: mgfL RL

TSS by EPA 160.2 13.0 5.00

Total Cyanide by EPA 335.4 Extracted..

A nal)'tet1: )un-ll7-06 10:26

UnitsIRL: I mgfL RL

Cyanide. Total BRL 0.020

This .tnaJyoal rcpon, lind thO' enllfCl dlli p.Wuac jt J"t'prt'SC'1lb, lIu been made for)"Ol.Lf ~Ius-I"c and t'oafidcnht.d u.lLl

Th. In'etp",..tions IUld ,.",11< c"l'~ Ihmughou' th.. "" 1)1/001 ropcn IqJlCItfll ,be ba<l judlllllCn,.f XENCO L.1bcnllon..
XEI'ICO I..Ibonllori", 1S<Um<> no rapon,lblllty and mi,,, no ",,,,,,,'y '0 \h cnd usc of".hc dltl< hereby p""",,'cd
Our IlJIbllhy limited CO lb<l DtnOunt InvoJad for this wtlrk order un! othet\'l'l~ asr~ to LJ:. \\tT1IJna..

Since 1990 HOUSlon • [)nllllS - San Antoni - Austin - amp - Miami - l...aJ:in Amen
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',-- Carlos dastfo, Ph. A

Managing Director Texa



Jun-O 1-06 I :04 am

13-JUN-06

Proj~t Id:

Contact: Nicole Cass

Project Locatitln: Hou ton

Certificate of Analysis Summary 266898
Port of Houston Authority, Houston, TX

Project Name: CCC Grant Project
Date Received in Lab:

ReiXJrt Date:

Project Manager: Debbie Simmons

Lah Id: 266898-005 266898-006 I 266898-007 266898-008

Ana/y$is Requested Field ld: III A2 A2 "

Deptk

Matrix: W TER WATER WATER WATER

Sampled: Moy-31.Q6 16: 10 May-3I-0616:10 May-3I-0616:10 May-31-06 16: 10

Metals by EPA 200.8 I Extracted: Jun-13-06 09:08

IAna~r.ed, Jun-! 3-06 12:26

V"its/!U: mgtL RL
Aluminum 0.076 0.010

Arsenic 0.023 0.002

Barium 0.083 0.010

ClIdmium BRL 0.001

Chromium BRL 0.01°1

Copper BRL 0.010

Iron BRL 0,200

Lead BRL 0.002

Mungaucse BRL 0,010

Mcrcury BRL 0.0004

Nickel BRL 0.010

Sclcnium BRL 0.010

Silver BRL 0.010

Zinc BRL 0.010

Oil and Grease by EPA 1664 Exm'Cf"t/:

A IIal)'U!ll: Jw\.Q5-06 15:44

Unlts/Rl: mglL RL I
Oil & Greusc, Total Recovered BRL 5.00

TSS by EPA 160.2 IEnracfctf:

Jun-06-06 19:30iAnalY-.JJd:

UnitslRL: mgIL RL
TSS by EPA 160.2 BRL 5.00

Total Cyanide by EPA 335.4 Extracted:

AnalywJ: .!un-O'-06 10:28

Uni/!iIRL: mgIL RL
Cyanide. Total BRL 0.020

ThiJ >,'Uca) rq?Ot1. IlId Iha r;:nlkc diU!. p«kJ:i'! i~ n:p(am~ hDl b«n made (I)r youralc]ulh'C' Ind canfidcnu JlIf('.
Tho ,n'crprctall"", .nd """,,, exp_,hl'OUilhoot tbl. an.l)l1caJ tcpotlTcpr<oart tho •JudBll'""I .rx CO LaboTUlOn..
x.EN'CC labonltoTics NliUr:tk!I no>~1 ibility l3I!'Jd l'nIlJccs no ....·~nry 1D me end Woe Drth~ dltI hereby:pI nK:d
OurllM>iJlty J limJroo [0 the! tillOu.nl In~'o}Ced frtr lhb "'-Oft order LHIIcs.s Othdw~ li1'tOJ (0 In v.Tl1ln~

Since 1990 Houslon - Dallas - Sun Antoni - AUSlin - Tamp.l - MJami - Latin AmcriCll
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~~~Carlos A~astro, Ph,

Managing Director, Texas



Project Id:

Contact: Nicole Cass

Project Location: Houston

Certificate of Analysis Summary 266898
Port of Houston Authority, Houston, TX

Project Name: CCC Grant Project
Date Received in Lab: Jun-D 1-06 II: 04 am

Report Date: 13-JUN-06

Project Mana er: Debbie Sinunons

lAb Ed: 266898-009

I
266898-010 266898-011 266898-012

Analysis Requested Fid./d ld: A3 A3 AJ A3

Depzlt:

Matrix: WATER WATER WATER WATER

Sampled: May-31-06 16:00 Mlly·31-06 16:00 May-31-06 16: 10 May-31-0616:10

Metals by EPA 2tlO.8 Extracte4: Jun-13'()609:08

IAnalyud: Jun-13-0612:30

VnlwRL: mgfL RL

Aluminum 0.025 0.010

Arsenic 0.005 0.002

Barium 0.066 0.010

Cndmiurn BRL 0.001

Chromium BRL 0.010

Coppcr BRL 0.010

Iron BRL 0.200

Lead BRL 0.002

Manganese BRL 0.010

Mercury BRL 0.0004

Nickel BRL 0,010

Selenium BRL 0.010

Silver BRJ.. 0,010

Zinc BRL 0,010

Oil and Grease by EPA 1664 Exlfacle':

Analyzed.. Jun-05-06 J5:46

UnilsIR.L: ' mgfL RL

Oil &. Grease. Total Recovered BRL 5.00

TSS by EPA 160.2 &7racled:

AnalyZeil: Jun-06-06 19:30

UllflsIRL: mgIL RL

TSS by E.P A 160.2 BRL 5.00

Total Cyanide by EPA 335.4 IExtraetcJ:

Analj1ti!rJ: Jun·07·06 10:30

I Unit.sIRL: mg.1.. RL

Cyanide, TolllJ BRL 0.020

ThjJ lnalytlCIII rcpo.rt. .IIJd the' cnhn:l d'lI. pa.::kt.ae II n:pn::"~"lltJ. h bc:c11 rmtk far yOUI ~:\C1Ui C" lind confldcnrill~
Tho 'OI"'l"<I''''''lIIono """,II c,pl'CUOd IhrotJihoullhl 1lJl&l)11coll "']",,, t<pro><n< 'he 1><0, Judgmo'" ofX£r<CO La"""",,,,,
XENCO Lo!lotalDn< .....moa no ",,,,,,n,iblllt)· AllO ma.... no '''''''1)'10 Ihcond laC oi Ibc dati h<rcb)' "","",,<cd.
Our hllbillty b Ilmn~ 10 Ihe: .mOUnt 10\0 coj for thl wotkOrdtr\Jnl DlhQ'\loI" .arced!Q In wrhlu~,

Since 1990 Houston Dallas· an Anlonio - Austm • Tampa - },{illrni - lin Amcric'
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un-O 1-06 II :04 am
13-JUN-06

Project Jd:

Contact: Nicole Cass

Project Location; Houston

Certificate of Analysis Summary 266898
Port of Houston Authority, Houston, TX

Project Name: CCC Grant Projed
Date Received in Lab:

Report Date:

Project Manager: Debbie Simmon

Labld: 266898-013 266898-014 266898·015 266898-016

Analysis Requested Flt!l.dld: A4 A4 ,'\4 A4

Depth:

Matrix.. ATER WATER WATER WATER

Sampled:! May-31-o6 16:20 May-31-06 16:20 May-31..(l(; 16:20 May-31-06 16:20

Metals by EPA 200.8 b1racteJ,' Jun-13..(l6 09:08

Anal)'ud: Jun-13-Q612:33

UnirsfRL: mg/L RL

Aluminum 0.073 0.010

Ars<:nic 0.031 0.002

Barium 0.112 0.010

Cadmium
I

BRL 0.001

Chromium BRL 0.010

Copper BRL 0.010

Iron 0.210 0.200

Lead BRL 0.002

Mangancse BRL 0.010

Mercury BRL 0.0004

Nickol BRL 0.010

Selenium BRL 0.010

Silver BRL 0.010

Zinc BRL 0.010

Oil and Grease by EPA 1664 Exlracted:

Ana/y;.ed: Jl1n-09-06 18:36

Un;tsIRL: mgfL RL

Oil & Grease, Total Recovored I BRL 5.00

TSS by EPA 160.2 Extracted:

Ana/rud: Jun-06·06 19:30

Unlts/Ri: mgfL RL

TSS by EPA 160.2 14.0 5.001

Total Cyaojde by EPA 335.4 Extracted:

Allaly~d: Jun-Q7-06 10:32

UnitsIRL: I mgfL RL

Cyanide. Total BRL 0.020

1'1111 1Thl1;:mc:aJ 1'q'On.. IlId thC'l mtlle Jt[l J*l~ iCi il Ttprecrn_. h~ b«:n I'NIdc: r-or}'OIJ1 (:\l:lusl\"C Ilnd conflJC011111 UJiC
The In,,,,,,,,,"o.", and ,,,.ults cxpra.J«l 'hroU$hOOl th,. ,n 1)'Iloal 'cpQrl ''l>r'''<!1[ the bcoljudllll..,n, orXENCO Ubc""o,,,,
XENCO UlxnwI'On", W1JJD<O no _lUlbllll)'.nd mak no ~.smnl)"o 'he ond "'" oflh,d hcn:by p",.,,,,,,,,,.
Our Ihablllt)t Is llUlllN (tll~ amoutll tn\'Oi«d for thu. work ord~ unl* olhc:rwlte as,rttdlo In 'olt'111Ing.

Since 1990 Housto - Dallll.!> • San Antonio· Austin - Twnpu - ,"f,ami • Latin Amen
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--~~rb
Carlos A: ~O:;h. A

Managing Director, Texas



Project Id:

Contact: Nicole Cass

Project Location: Houston

Certificate of Analysis Summary 266898
Port of Houston Authority, Houston, TX

Project Name: CCC Grant Project
Date Received in Lab: JLUl-o 1-06 11 :04 am

Report Date: 13-JUN-06

Project Manager: Debbie Simmons

Lab ld: 266893-017 266898-018 I 266898-019 266898-020

Analysis Requested FJeld ld: AS AS AS ,15

Depth:

MalrLl:: WATER WATER WATER WATER
Sampled: May-31-06 16:30 May-31"()6 16:30 May-31"()6 16:30 May-31"()616:30

Metals by EPA 200.8 Ex"aclI!d: Jun· 13-06 09:08

Anaf)'T.ed: Jun-13-06 12:37

UnlfslT{L: mgtL Ri

Aluminum 0.503 0.010

ArsCIlic 0.018 0.002

Barium 0.099 0.010

Cadmium BRi 0.001

Chromium 0.013 0.010

Copper BRi 0.010

Iron 0.940 0.200

Lead 0,005 0.002

Manganese 0.057 0.010

Mercury BRi 0.ClOCl4

Nickel BRi 0.010

Selenium BRi 0.010

Silver BRi 0.010

Zinc 0,032 0.010

Oil and Grease by EPA 1664 EXflVlcled:

A nlllYT.ed: Jun-09-06 18:38

UnJlsIRL: II1g1L Rl..

Oil & Grease. TOUlI Recovered BRi 5.00

TSS by EPA 160.2 Extracted:

Ana1r..ed: Jun-06"()6 19:30

Unlls/RL: II1g1L Ri

TSS by EPA 160.2 36.0 5.00

Total Cyanide by EPA 335.4 Extracted:

Anlll)'T.ed: Jun-07-06 10:38

UnlfslRL: mgfL Ri

Cyanide, Tolal I BRL 0.020

1111 iln,lydl:.ll rcp<1rT. and thec'fulrc daa. p«;k.Agc If rcpr nU, hnJ been made raryour adUJlvc ~Jld ronfick'f.Itl:d u~.

Th' lnt<q>r<W101l1 and I'<QJI~ ,,,,,,,,sal 'hroughoUl t!l~ n I)'T1CllI ropon rcp=' ,be lJcj;, Judgm<nl or XENCO Labonllo"""
XENCO Ubo,lIO"" a=l""" no _'bll"y ODd ma>co no w"'""l)IlD lhc rnd U1< ofth' dOl. mby p_n'<d,
Ow Ilebfllr)' illlmtlc:d eo 1bco an,QUOI InvCliccd for this work order unJ othcTv..I.fC.~ to In writing

Since 990 ous(on - DaJlus - S Antonio - Au 'lin - Twnpa - Miami - Latin America
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'~c&~_Carlo ~ astro, Ph. A

Managillg Dirl;ctor, Texa



Project Id:

Contact: Nicole Cass

Project LOCAtion: Houston

Certificate of Analysis Summary 266898
Port of Houston Authority, Houston, TX

Project Name: CCC Grant Project
Date Received in Lab: Jun-O I-06 II :04 am

Report Date: 13-JUN-06

Project Manager: Debbie Simmons

~ab ld: 266898-021 I 266898·022 266898-023 266898-024

Analysis Requej'ted Field Jd: 02 02 I 02 0
1

Depth: I
."Iatrix: WATER WATER WATER WATER

Sampled: May.3 t.06 16:40 May-31-06 16:40 May-3I-06ICl:40 May-31-06 16:40

Metals by EPA 200.8 E:.:tracU!lI· Jun-13-06 09:0~

Analyzed:

I
Jun-13-06 12;41

UnjtsIRL: mgIL R.L

Aluminum 0,D30 O,OLO

Arsenic I I 0,019 0.002

Barium I 0,109 0,010

Cadmium I BRL 0.001

Chromium BRL 0.010

Copper I BRL 0.010

[ron I BRL 0.200

Lead BRL 0.002

Manganese BRL 0.010

Mercury I BRL 0.0004

Nickel I BRL O.DIO

Selenium I BRL 0.010

Silver I BRL 0.010

Zinc BRL 0.010

Oil and Grease by EPA 1664 Extracted:

AII/llyzert Jun-09-06 18:40

Unlts/RL: mg/L R.L

Oil & Grease. Total Recovered I BRL 5.00

TSS by EPA 160.2 ex"acted:

AnalYZlJd: Jun.()6-06 9;30

UnIISlllL: mgfl. R.L

TSS by EPA 160,2 BR.L 5.00

Total Cyanide by EPA 335.4 £ltraded:

Analyzed: I
I

Jun-07-06 10:40

Units/RL: mglL RL
Cynmde, TOlal

,
BRL 0020I I

Thl 'n.I)'II",1 ttpOn. ond lb enure da.Id p;lCk.oj:o II ~"'. hJI> o.x" mod. for yout ",c1"",vo IIJld «J<\fJJlcnll.t """
Th. IlIlorpr••lIlons and _Ill "'P"...,j thl'1lullhool thli on,I)'1I..1""""' rcpra<llllbc IJudji11'<lnl orXENCO L&bo,..,on..
XENCO l.ab<>DIOrl.. "">CO no rapon>Jbllhy nd mak.. no "'"",""I)' 10 Ill< ern! .... ofth. d... horc01 pre nltd

w lI.ablLhy la Hmlt-ed 10 lht3 amOU111 lU"'(\ICod (or this wor~ order uno orncl""N15C ajT'CCd 10 In "1'1bng

Sin~c: 1990 Houston - Dallar - San Antonio - Auslin - Tampa - Miami - 1..1Itin Amenca
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,~~~-Carlos A. astro, Ph. A

Managing Director, Tex -



JUI1-01·06 11:04 am

13-JUN..Q6

Project Id:

Cootact: Nicole Cass

Project Location: Houston

Certificate of Analysis Summary 266898
Port of Houston Authority, Houston, TX

Project Name: CCC Grant Project
Date Received in Lab:

Report Date:

Project Manager: D bbie Simmons

lAb ld: 266898-025 266898-026

I
266898-027 266898-028

Analysis Requested Fk/d ld~ Duplioale DuplicDlC DupllC>lIC Dup\icillC

Depth:

MatrLr. WATE WATE WATER V,'ATER

Sampled: May-31-06 16:50 May-31-0616:50 Mny-JI·0616:50 May-31-0616:50

Metals by EPA 200.8 I Extracted: Jun-13-06 09:08

A,uII)':ed.' JUll-13-0612:45

Unit.'iI1U.: mglL RL

Aluminum 0.025 0,010

Ancnic 0.018 0.002

Barium 0.109 0.010

CadIl1JUUl BRL 0.001

Cbromium BRl. 0.010

Copper BRL 0.010

Iron BRL 0.200

L~ad BRL 0.002

Manganese BRL 0,010

Mcrcur>' BRL 0.0004

Nickel BRL 0.010

Seleniull1 BRL 0.010

Silver BRL 0.010

Zinc BRL 0.010

Oil and Grease by EPA 1664 Ex/raeted:

Analyzed: JI.lll-09-06 18:42

UnitsIRL: mg/L RL

Oil & Grease. Toeal Recovered BRL 5.00

E...tTae/{:J:
I

TSS by EPA 160.2
Analyzei/: Jun·06-06 19:30 I
UnltsIR.L: mglL RL I

TSS by EPA 160.2 5.00 5.00

Total Cyanide by EPA 335.4 &'7Tar:td:

AnQ/yr.e:l: Jun"{]7-06 10:42

UnitsIRl..: mgiL RL

Cyanide, TOlal BRL 0.020

Th~:\f1 I)'tJQll J~n. And thq wire data Pf.'CQSI: It rt'pfQCtll • h n OlI:Idc fUI YI)Ul O'\alu..t'o'o Ind conlidc:n,ial u.e.
11K: Intorp,mllcns nnd I..ult> cxprcowlthroughoul !hl .,,0' 1rep<Jf1 t<Pf...., the bc&IJ\Jdirnonl ofXENCO I.oboni. Moo,
XENCO lAbo.. 'Of1 .. u,"'" no """,,""bllll)' lTltl rn4k no ~amnl)'lo Ihoend .....a(Ill.d... hcrrl» I"""'0lod
Our lIl1blhf)' l IlmJrcd,O ,h~ amou1'I1 In\olCcd l'pr th \Io'ork order unl oth,""""l~ egrt:td to In "-Thin:

IDee 1990 l-I uston - Dallas - San Antonio - Austill - Tampa. MIami - Lalln AITl~rica

Page 9 of 17



C F_I_a_g_g_in_g_C_ri_te_r_ia )

X In OUI quality control review oithe ala a Q deficiency was observed and flagged as noted. MS/MSD
recoveries were found to be out ide oCtIle laboratory control limits due to possible matrix Ichemical
interference, or a concentration of target analyte high enough to effect the recovery of the spike
concentration. This condition could also effect the relative p reent differenc in the MSIMSD.

B A target analyte or commOn laboratory contaminant was identified in the method blank. Its pre ence
indicates possible field or laboratory contamination.

D The sample(s) were diluted du to targets detected over the highest point of the calibration curve, or due to
matrix interference. Dilution factors are included in the final results. The result i from a diluted sample.

E The data xceeds the upper calibration limit; therefore, the concentration is reported as estimated.

F RPD exee ded lab control limits.

J The target analyte was positively identified below the MQL and above the SQL.

U Analyte was not detected.

L The LCS data for this analytical batch was reported below the laboratory control limits for this analyte.
The department supervisor and QA Director reviewed data. The samples were either reanalyze<! or flagged
as estimated concentrations.

H The LCS data for this analytical batch was reported above the laboratory control limits. Supporting QC
Data were reviewed by the Department Supelvisor and QA Director. Data were determined to be valid
for reporting.

K Sample analyzed outside ofreconunende(/ hold time.

Recipient ofthe Prestigious Smull Business Administration Award ofExceUence in 1994.
Certified and approved by numerou States and Agencies.

A Small Business and Minority Status Company thor deliver. S8R VICE and QUALFTY

Houston - Dallas - San AntonIo - Austin - Tampa - Miami - Latin America

11381 Mtlldowglcn lAne Suile l Houstotl. Tx 77082-2647
9701 HIlIT)' Hines Blvd. Dallas. TX 75220
5309 WUrzbllCh, Ie 104 SIlJl AntoOlO TX 7823S
3016 U.S. HWY 301 onh- uile900,Tampll,Fl33619
5757 NVi 1581h 51. \1iami Lakes. FL 33014
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Work Order #: 266898

Blank Spike Recovery

Project Name: CCC Grant Project

Project ID:

Lab Batch II: 680087

Date Analyzed: 06113/2006

Sample: 435573-I·BKS

Date Prepared: 06113/2006

Matrix: Water

Analyst: MCH

eporting Units: mglL Batch #: BLANK /BLANK SPIKE RECOVERY STUDY

Metals by EPA 200.8 Blank pike Blank BI.nk Control
Resull Added Spike Spike LLmJts FlQl:S

IAI (B) Resull 'loR "loR
Analytes ICl [01

Alumioum <().01O 0.200 0.186 93 85-115

Arsenic <0.002 0.050 0.050 100 85-115

BlIriwn <0.010 0.050 0.053 106 85·115

Cadmium <0.001 0.020 0.021 105 85·115

Chromium <0.010 0.050 0.051 102 85-115

Copper <0.010 0.050 0.049 98 85-115

Iron <0.200 0.200 0.190 95 85-115

Lead <0.002 0.050 0.048 96 85-1 IS

Manganese <0.0/0 0.050 0.055 110 85·IIS

Mercllry <0.0004 0.0010 0.0008 80 85-115 L

Nickel <0.010 0.050 0.049 98 85·115

Selenium <0.010 0.050 0.050 100 85-115

Silver <0.010 0.020 0.021 lOS 85·1t S

Zinc <0.010 0.050 0.050 100 85·115

Lab Balch II: 679779

Date Analyzed: 06107/2006

Sample: 679779-I-BKS

Date Prepared: 06/07/2006

Matrix: Water

Analyst: AMB

Reporfing Units: mgIL Batch II: I BLANK /BLANK SPfKE RECOVERY STUDY

Total Cyanide by EPA 335.4 Blank Splk Blank Blank Control
Result Added Spike SpIke Limits Flags

[A] lB) Re ull %R %R
Analytes fCl IDI

Cyanide. Total <0.020 0.200 0.205 103 80-120

81ank Spike Re<,ovcry [OJ- 100"(C)I(B]
All results IlI"C bllScd on MDL and validated for QC purposes.
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( BS / BSD Recoveries )

P)"ojed Name: CCC Grant P.-oject

Work Order #: 266898

Anal)'sl: AMB

Lab Batc.h ID: 679735 Sample, 619135-1-BKS

Date PI'epared, 0610512006

Batch #: I

Project U>:
Date Analy7..ed: 06/05/2006

Malrix: Water

Units: mgIL BLANK !BLANK SPIKE I BLANK SPIKE DUPLICATE RECOVERY STUDY

Oil and Grease by EPA 1664 Blank Spike Blank Blank Spike BIalik Blk, Spk Control Control
Sample Result Added Spike Spike Added Spike Dup. RPD Limits Limlls ~"ag

IAI 181 Rl:<'luJI %R WJ DupliC2te "I"R "I. "I.R %RPD

Analytes IC\ IDI RcsulllFl IGI

Oil & Grease. TOlsl Rcc.ovc:red <5,00 20.0 2J.G lIS 20.0 23.6 118 0 70-130 20

Analyst, AMB

L3b B3tcb 10: 679995 S3mple: 679995-I-BKS

Date PTepared, 0610912006

B3teh U:

Date Analyzed' 0610912006

MatTix: Water

Units: mgIL BLANK (BLANK SPIKE I BLANK SPIKE DUPLICATE RECOVERY STUDY

Oil and Grease by EPA 1664 Blank Spike BIll.nk Blank SI'ILr.e Bla.nk BIk..Spk Control Control
Sllmple R~ult Added Spike Spike Added Spike Dup. RPD Limits Limits Flag

IAJ IBI Result %R IE) Duplle'Hc %R '!I. "loR %RPD

Analytes ICl fD1 Rnu.!t IF) IGI

Oil & Grease. Total Reco"ered <5.00 20.0 2>." 119 :W.O 21.0 105 13 70--130 20

Aoolyst: AMB

Lob Bateb ID: 679757 Sample: 679757-I-BK S

Date Prepared: 06/061'2006

Batch II:

Date Analyzed: 06106/2006

Matrix: Water

Units: rnglL BLANK IBLANK SPlK.E I BLANK SPIKE DUPUCATE RECOVERY STUDY

TSS by EPA 160.2 Blank Spike Blank Blank Spike Blank BIk.Spk Control Control
SllJDple Resnll Added Spike Spike Added Spike Dul" RPD Limils Limits Ftag

(AI 181 Re:o;ult %R IE) Duplicate "loR 0/0 "loR %RPD

Analytes ICI [0] ResulllFl IGI

TSS by EPA 160,2 ":5_00 1000 941 9~ 1000.0 m 92 2 80-120 20

Relative Percent Difference RPD = 200"!(D.F)/(D+F!1
Blank Spike Recuvery (DJ = 100'{C)/[B)
Blank Spike DuplieMc Rceov~ry fGJ = lOO°{F)/\E)
All results are bas~"d on MDL lind Valtdatcd lor QC Pw-poseo;
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Work Order 1# : 266898

Form 3 - MS I MSD Recoveries

Project Name: CCC Grant Project

Project JD:

Lab Batch LD: 68008

Date Analyzed: 0611312006

QC- Sample 10: 267249-001 S

Date Prepared: 0611312006

Batch 1/:

Anal~,&t:

1

Mel-I

Matrix: Water

Reporting Units: mgfL MATRIX SPIKE I MATRJX SPIKE DUPLICATE RECOVERY STUDY

Metals by EPA 200.8 Parent Spi~ed S~mple Spiked Dllpticale Spiked Control Control
Sample Spike Result Sample Spik" Spiked Sample Dup. RPD Llmitt Limits FIllS:
RcsuJl Added ICi %R Added Result WI ·/oR % ·/oR ~.RPD

Analytes JA) fBI IDI (Y.I IGI

Alwninum 0.016 0.200 0.171 78 0.200 0.173 79 1 75-125 25

Arsenic 0.101 0.050 0.1$4 106 0.050 0.148 94 12 75-125 25

Barrum 0.114 0.050 0.182 13ft 0.050 0.181 134 1 75-125 25 X

Cadmium <0.001 0-020 0.018 90 0.020 0.019 95 5 75-125 25

Chromiwn <0.010 0.050 0.057 114 0.050 0.059 118 3 75-125 25

Copper <0.010 0.050 0.046 92 0.050 0.046 92 0 75-125 25

Iroo 4.48 0.200 5.00 260 0.200 4.69 105 85 75-125 25 XI'

Lead 0.002 0.050 0.047 90 0.050 0.049 94 4 75-125 25

Manganese 0.667 0.050 0.76(; 19l': 0.050 0.709 &4 81 75-125 25 XI'

Mercury <0.0004 0.0010 0.0009 90 0,0010 0.0009 90 0 75-/25 25

Nick.'" 0.011 0,050 0.056 90 0.050 0.056 90 0 75-125 25

Selenium <0.010 0.050 0.039 78 0.050 0.040 80 3 75-125 25

Silver <0.010 0.020 0.020 100 0,(120 0,021 105 5 75-125 25

Zinc 0.015 0.050 0,056 &2 0.050 0.056 82 0 75-125 25

Lab Batch 10: 679779

Date Analyzed: 0610712006

QC- Sample I D: 266867-001 S

Date Prepared: O&f07n006
Barcb It;

Analyst:

I

AMB

Matrix: Waler

ReportiDg Units; mgfL 1\1ATRIX SPIKE I MATRJX SPIKE DUPLICATE RECOVERY STUDY

Total Cyanide by EPA 335.4 Parent Spl~ed Sample Spiked DupUcale Spiked Cookol Control
Sample Spike ResuJl Sample Spike Spiked Sample Dup. RPD Limit! Limit! Flag
RtsuJt Added (CI "/.R Added ResulllFl "I.R "I. "loR ·I.RPD

Analytes IAI IB( fD] IE] IG(

Cyamde, Tolal <0.020 0.200 0.217 109 0,200 0223 112 3 &0-120 20

Matrix Spike I'erccnl Reco\'ef)' [DI~ IOO·(C-A)1B Matrix Spilce Durl"",t. P=ent Recovery [OJ =lOO'(F-,\)1E
Rclalo"" PctttIll Di[f~ RPD - 200'(D-GY(~}

ND ~ NOI O"..I1.."kd, J =PrcsentlklowR~g Limit. B Presem in Rlan., NR - Not Requested. I - lmerfererce. NA ~ 1\'0.

AwlkablcN - Sec NarntlV". EQL - E.nima~ Quanljlati<lD Llllli\
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Sample Duplicate Recovery

Project Name: CCC Grant Project
Work Order #: 266898

Lab Batch II: 680087

Dale Analyzed: 06113/2006

QC- Sample 10: 267249.(JO I 0

Date Prepared:

Batch #:

06/1312006

1

Project ID:
Analyst: MCH

Matrix: Water

Reporting Units: mgfL SAMPLE 1SAMPLE DUPLICATE RECOVERY

Metals by EPA 200.8 Parent Sample Sample Contl;oJ
Result OupUalte RJ'1} Limits FIJI

tAl Result %RPD

Analyte (8)

IAluminum 0.016 <0.010 NC 25

jArsenic 0.101 0.102 I 25

Barium 0.114 0,117 3 2S

admium <0.001 <0.001 NC 25

hromium <0.010 <0.010 NC 25

ropper '0.010 <0.010 NC 2S

Iron 4.48 4.47 0 25

Lc..1d 0.002 0.003 40 2S F

MlUlgancsc 0.667 0.666 0 2S

lMercury <0.0004 <0.0004 NC 2S

[Nickel 0.01 J 0.01 I 0 25

!Selenium <0.010 <0.010 NC 25

Silvcr <0.010 <0.010 NC 25

Zinc 0.015 0.015 0 25

Lab Batch #: 679757

Dale Annlyud: 06/06/2006

QC- Sample 1D: 266898-0 I7 0

Date Prepared:

Balch #:

06/06/2006

I

AnalysI: AM B

Matrix: Water

Reporting Cnjl~: mglL SAMPLE / SAMPLE DUPLICATE RECOVERY

TSS by EPA 160.2 PnrCD I Sample Sample Control
Rc'ull DUpUClilC RPD limits Flag

fA) Re ult %RPD

Analyte fBI

Irss by EPA 160.2 36.0 39.0 8 20

Lab Balch II: 679779

Date An Iyzed: 06/07/2006

QC- ample 10: 266867-001 D

Date Prepared:

Batch #:

0610712006

1

Analyst: AMB

Matrix: Water

Reporting Units: mgIL SAMPLE I SAMPLE DUPLICATE RECOVERY

Total Cyanide by EPA 335.4 Parcnl Sample Somplc Control
Rc ult DupLlCDlr RPD Umlls Fla

IA) Resull %RPD

Analyte fBI

!cyanide. Total <0.020 <0.020 NC 20

Spikc Relative Difference RPO 200 "I (B-A)I(BM) I
All RcsullS are based on MOL and validated for QC' purpo cs.
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Analytical Report 267633

for

Port of Houston Authority

Project Manager: Nicole Cas

CCC Grant Project

27-JUN-06

XENCO
Laboratories

11381 Meadowglen, Suite L Houston, TX 77082 Ph:(281) 589-0692 Fax:(281) 589-0695

NELAC certification numbers:
Houston, TX E87603 - Miami, FL E86678 - Tampa, FL E86675

Houston - Dallas - San Antonio - Austin - Tampa - Miami· Latin America
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27-JUN-06

Project Manager: Nicol Cass
Port of Houston Authority
Post Office Box 2562
Houston, TX 77252

Reference: XENCO Report No: 267633
CCC Grant Project
Project Addres : Hou ton

Nicole Cass:

We are reporting to you the results of the analyses performed on the samples rec ived under the project name
referenced above and identified with the XENCO Chain of Custody Numbered 267633. All results being
reported under this Chain of Custody apply to the samples analyzed and properly identified with a Laboratory
ill number.

The results for the quality control samples were reviewed. All parameters for data reduction and validation
were reviewed. Estimation of Data uncerninity for this report is found in the quality control section of this
report unless otherwise noted. Tn view of bis, we are able to release the analytical data for this report wilhin
acceptance criteria for accuracy, precision. completeness or properly flagged. Unless otheLWise noted in a
Case Narrative, all data reponed in this Analytical Report are in compliance with NELAC standards.

The validity and integrity of this report will remain intact as long as it is accompanied by this letter and
reproduced in full, UIlless written approval is granted by XENCO Laboratories. This report will be filed for at
least 5 years in our archives after which time it will be destroyed without further notice, unless otherwise
arranged with you. The samples received, and described as recorded in COC No. 267633 will be filed for 60
days. and after that time they will be properly disposed without further notice, unless otherwise arranged with
you. We reserve the right to return to you any unused samples, extracts or solutions related to them if we
consider so necessary (e.g., amples identified as hazardous waste 'ample size exceeding 811alytical standard
practices, controlled ubstances under regulated protocols, etc).

We thank you for selecting XENCO Laboratorie to serve your analytical needs. If you have any questions
concerning this report, please feel free to contact us at any time.

Respectfully,

c:=tcltn~ _
Carlos A. Castro, Ph ., MBA

Managing Director, Texas

Recipient o/the Prestigious Small Business Administration Award o/Excellence in 1994.
Cerlified and approl'ed by numerous State and Agenci

A Small Business and Minority Status Company that delivers SER VICE alld QUALITY

Houston - Dallas - San Antonio· Austin - Tampa - Miami - Latin America
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Project Id:

Contact: Nicole Cass

Project Location: Houston

Certificate of Analysis Summary 267633
Port of Houston Authority, Houston, TX

Project Name: CCC Grant Project
Date Received in Lab: Jun-! 9-06 j 1: 19 am

Report Date: 27-JUN-06

Project Manager: Debbie immons

Lab ld: 267633-001 I 267633-002 267633-003 267633-004

Analysis Requested Field Id: AI A~ A3 .'.4

DepTh:

MaIFi.x: WATER I WATER WATER WATER

Sampled: I Jun-19..Q609:oo ) Jun-19-06 09: 15 Jun-19-06 09: 10 Jun-19-06 09:05

Metals by EPA 200.8 ExtracTed: Jun-20-06 09:09 I lun-20-06 09:09 Jun-20-06 09:09 Jun-20-0609:09

AnalYt/fo: Jun-20-06 20:09 lun-20-06 20:24 Jun-20·06 20:28 Jun-20'{)620:32

UniTs/RL: 1l1!VL RL mgfL RL mg/L RL mg/L RL
Aluminum 0.221 0.010 0.137 0.010 0.091 0.010 0.139 0.010

Anienie 0.005 0.002 0.010 0.002 0.003 0.002 1 0.015 0.002

BElJ'ium 0.022 0.010 0.027 0.010 0.021 0.010 0.Q35 0.010

ClldmiullI BRi 0.001 BRL 0.001 SRi 0.001 BRi 0.001

Chromium BRi. 0.010 BRl- 0.010 SRi 0.010 BRi. 0.010

Copper BRi. 0.010 BRL 0.010 SRi 0.010 SRi. 0.010

Iron BRL 0.200 SRi 0.200 BRL 0.200 BRi 0,200

lead BRi 0.002 BRi 0.002 SRi 0.002 BRi. 0.002

Manganese SRi 0.010 SRi 0.010 I BR.L 0.010 0.011 0.010

Mercury SRi 0,0004 SRi 0.0004 SRi 0.0004 Bll 0.0004

Nickel SRi 0.010 BRL 0.010 SRL 0.010 SRi. 0.010

Selenium SRL 0.010 BRt 0.010 BRi 0.010 SRi 0.010

Silver SRL 0.010 BRL 0.010 BRi O.OIOi Bll 0.010

Zi.oc BRi 0.010 BRL 0.010 BRL 0.010 BRL 0.010

Oil and Grease by EPA 1664 Extracted:

Analr..ed: Jun·21·<J6 17:04 Jun-21·06 17:06 Jun-21'{)6 17:08 lun-21-06 17: 10

VnbsIRL: mgIL Rl mgIL RL mgfL RL mgIL Rt

Oil & GrellSe, Total R.ecovered BRL 5.00 BRt 5.00 BRL 5.00 BRL 5.00

TSS by EPA 160.2 IExtracted:

Analyzed: Jun-20-06 19:20 lun- 0-06 19:22 Jun-20-06 19:24 lun-20-06 19:26

I Vnits/Rl: mgiL Rt mg!L RL mgIL Rl mg/L RL

TSS by EPA 160.2 BRi 5.00 BRt - 5.00 BRL 5.00 5.00 5,00

Total Cyanide by EPA 335.4 Ex/ractetl:

AtlOlyv"l: JUI1-21-06 14:20 ]un-21-06 14:22 1uo-21·0617:00 JW1-21-06 17:02

UnitsIRL: mgIL RL I mgIL RL mgfL RL mg'L RL

Cyanide. ToUll BRi 0,020 BRL 0.020 BRt 0.020 BRL 0.020

nu. liDid)"JClJ rcpOl'T. anlt lbc I:.nlj~ dt'[l1 p.lI:1r.a8~ I~ rtpJ'Olt'nu. b bea1 nu.d:o (t,r )'ou.r~cJ1J"ivc Ind conOdenlJol use.
I1lc Inlap""'''OO and ",suI" <:<press<:<! thrOuih0lJ1 ,hJ. an I)'l1Cl1l "'POrt rcprClCl\11P1o bMlJudll"1"nl of XENC:O l..obo.. ·rico.
XENCO liOO['llor!.e. l:lJ.Al1l1Cl no ~n.t:~billry nnd mI.!.: no w-rnnry fo tbe CIld U-'C' n(Lb~da hard» pro$('1t1cd,
Our Illbilll)' l Hmllod to lhc amounl in\'cdcod for thil ""'Oft urdcr llnlc othuwtJ.l! .gr~ IV In w'JlJny..

Since 1990 OUS!OIl - Dallas - San looi - Au,tin - TllIT1pu - Miam, - Ullin America
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Project ld:

Contact: icole s

Project Location: Houston

Certificate of Analysis Summary 267633
Port of Houston Authority, Houston, TX

Project Name: CCC Grant Project
Date Received in Lab: ]un·19-06 JI: 19 am

Report Date: 27-JUN-06

Project Manager: Debbie Simmons

Analysis Requested

Metal by EPA 200.8

Aluminum

Arsenic

Barium

Cadmium

Chromium

Copper

Iron

Manganese

Mercury

Nickel

Selenium

Silver

Zinc

Lab ld: [

FIe./d ld:

DtqJth:

Matrix:

Sampled:

Extracted:

Analyzed:

UnltsIRL:

267633-005 267633-006

AS TBT-12

WATER WATER

Jun-19-o609:20 Jun-19-o6 09:25

Jun-20-o6 09:09 Jun-20-o609:09

Jun-20-of> 19: 12 Jun-20-0620:36

mglL RL mglL RL

0.149 0.010 0.122 0.010

0.007 0.002 0.008 0.002

0.022 0.010 0.026 0.010

BRL 0.001 BRL 0.001

BRL 0.010 BRI. 0.010

BRL 0.010 BRI. 0.010

BRL 0.200 BRL 0.200

0.004 0.002 BRI. 0.002

0.016 0.010 BRL 0.010

BRI. 0.0004 BRL 0.0004

BRL 0.010 BRL 0.010

BRL 0.010 BRL 0.010

BRI. 0.010 SRI. 0.010

BRI. 0.010 BRI. 0.010

Jun-21-06 17: 12 Jun-21·06 17:14
Oil and Grease by EPA 1664

Oil & Grease. Total Recovered

E:etracteti:

Analyzed:

UnlrslRL: mgIL

BRL

RL

5.00 1

mglL

SRI.

RL

5.00

TSS by EPA 160.2

TSS by EPA 160.2

Total Cyanide by EPA 335.4

CyanIde. Total

Extracted: ,

Analyze<!:

UnltslR1:

.Extracted:

Analy'Uul:

UnitsIRL:

Jun-20·06 19:28

mgIL RL

BRL 5.00

Jun-21-06 17:04 I
mglL RL

BRL 0.020

Jun-20-06 19:30

mgIL RL

BRl_ 5.00

Jun·21·06 17:06

mglL RL

SRL 0.020

Thl< In il'dc:.J """,n. AIld Ille enllfe dallI~. 11~b. h.. b<a1 made for)..... ""-'us! c:006d""" 1_
Th. IOtc:rprollltiOll.\ Ind """I.. cxpraEd Ihn>us!t 1"'.. ""'1)11..1n:pon lC"'",",,,II~ t>e.1 Jlldpnl or 'CO ~Ill_
XENCO LAi>oIllron w. no n:apocuibIIJ~.nd mal<ca no "mamy ,o.h rod ... al'1h<dala~ pre"",,"",
Out JlabJUt)' ~ hmJtcd 10 11K' llmOU.ntlo"olCCd for rh)J work «dCI unlcu Ofhcrw'IIl: .jVttd to LD \\TlhDS

inee 1900 Houston - Dallas - San Antonio - "'oslin - Tamp - Miami - Latin Amen
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C F_I_a9_Q_in_9_C_ri_te_r_ia )

In our quality control review of the data a QC deficiency was observ d and flagged as noted. MSIMSD
recoveries were found to be outside of the laboratory control limits due to possible matrix Ichemical
interference, or a concentration of target analyte high enough to effect the recovery of the spike
concentration. Thi condition could also effect the relative percent difference in the MSIMSD.

B A target analyte or common laboratory contaminant wa identified in tbe method blank. Its presenc
indicates possible field or laboratory contamination.

D The sample(s) were diluted due to targets detected over the highest point of the calibration curve or due to
matrix interference. Dilution factors are included in the final results. The result is from a diluted sample.

E The data exceeds the upper calibration limit; therefore, the concentration is reported as estimated.

F RPD xceeded lab control limits.

J The target analyte was positively identified below the MQL and above the SQL.

U Analyte was not detected.

L The LCS data for this analytical batch was reported below the laboratory control limits for this analyle.
The department supervisor and QA Direclor reviewed daLa. The samples were either reanalyzed or flagged
as estimated concentrations.

H The LCS data for this analytical batch wa3 reported above the laboratory controllirnits. Supporting QC
Data were reviewed by the Department Supervisor and QA Director. Data were detennined to be valid
for reporting.

K Sample analyzed outside ofrecommende hold time.

Recipient ofthe Prestigious Small Business A dministralion Award ofE:rceJlence in 1994.
Certified and approved by numerous Stare and Agencie '.

A Small Business and Minority Status Company thaI delivers SERVICE and QUALITY

Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America

J 1381 Mcadowglen Lane SUIte L Houston. T~ 77082-2647
9701 HalT)' Hines Blvd. Dalla. TX 15220
309 Wurzbach. Stc 104 San AntonIO TX 78238

3016 U.S. HWY 30 I ortb· SUIte 900, Tampa, FL 33619
57 7 w 158lh St, Miami Lakes, FLJ30J4
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(20J) 509-3335
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Work Order #: 267633

Blank Spike Recovery

Project Name: CCC Grant Project

Project ID:

Lab Batch #: 680660

Dale Analyzed: 06/2012006

Sample: 4S5779-I-BKS
Date Prepared; 06/20(2006

Matri.x; Water

Analyst: MCH

Reporting Units; mgIL Batch #: I BLANK !BLANK SPIKE RECOVERY STUDY

Metals by EPA 200.8 Blunk Spike Blank Blank Cootrol
Result Added Spike Spike Limits Flag

IAj IDI Resllil %R "loR
Aoalytes ICI IDI

AJwninum <0.010 0.200 0.212 106 85-115

Arsenic <0.002 0.050 0.043 86 85·115

Barium <0.010 0.050 0.050 100 85·115

Cadmium <0.001 0.020 0.017 85 85·115

Qlrol1llUm <0.010 0.050 0.046 92 85·115

Copper <0.010 0.050 0.051 102 85-115

Iron <0.200 0.200 0.180 90 85-115

Lead <0.002 0.050 0.046 92 85-IIS

Manganese <0.010 0.050 0.046 n 85-/15

Mercury <0.0004 0.0010 0.0010 100 85-115

Nickel <0.010 0.050 o.oSI 102 85-115

Selenium <0.010 0.050 0.050 100 85-/15

Silver <0.010 0.020 0.018 90 85-115

Zinc <:0.010 0.050 0.047 94 85-)15

Lab Batch #: 680505
Date An9lyred: 06/21/2006

Sample: 680505-1 ·BKS
Dale Prepared: 06/21(2006

Matrh:: Water

Analyst: A1\A B

Reporting Units: mglL Batch #: 1 BLANK !BLANK SPTKE RECOVERY STUDY

Total Cyanide by EPA 335.4 Blank Spike BlulJk Blonk Control
Rc~u}t Added ~l)ikc Spike Limits Flags

[AJ IBJ Result 'YoR %R
Analytes ICI ID)

Cyanide, Total <0.020 0,200 0.173 87 80-120

Blank Spike Recovery [OJ- lOOO(C]f[B)
All result are based 00 MDL and validated for QC pU'll0. e .
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C BS / BSD Recoveries )

Project Name: CCC G.-ant Project

Work Order #: 267633

mdyst: AMB

Lab Batch ill: 680504 Sample: 680504-1-8KS

Date Prepared: 06111 f2006

BlIlch#:

ProjecllD:
Date Anal~~/.ed: 06121/2006

Matrix: Water

Units: mgfL BLANK /BL.ANK SPIKE f BLANK SI)TKE DUPLICATE RECOVERY STUDY

Oil and Grease by EPA 1664 Blank Spike Blank Blank Spike Blank Blk.Spk Control Control
Samplt Result Added Spike Spike Added Spike Dup. RJ'D Limit~ Limits F1s2

[AI fB[ RC"ult %R IE) Dopllrnte %R -;. -I.R %RPD

Analytes ICI 101 RC$ult IFI IGI

Oil & Grease. TotJll Recovered <.5.00 20.0 22.6 113 20.0 23.0 liS 2 70-130 20

Analyst: MAB

Lab Batch (D: 680436 Sample' 680'l36-I-BKS

Date Prepared: 06120/2006

Blitch ff,

Dale AnaJyzed: 0612012006

M .... lrh:: Water

Units: mgIL BLANKIBLANK SPlKE I BLANK SPIKE DUPLICATE RECOVERY STUDY

TSS by EPA 160.2 Blank Spike BllUlk Blank Spike Blank BUc.Spk Control Conlrol
Sample Result Added Spike Spike Added Spike Dop. RPD Umlt5 L1mlt~ Flag

IAI IBJ Rcsull %R lEI Duplicate "loR 0/. o/.R %RPD

Analytes ICI fDl Result 11'1 IGI

ISS by EPA 160.2 <5.00 1000 ~99 90 1000.0 907 91 I 80-120 20

Relative PeTCCot Difference RPD - 200*j(D-I')/(D I f)
Blank Spike Recovery [DJ - 100"(CY\HI
Blank Spike Duplicate Recovery [G]- 100"(F)I(E]
All results sn: based Oil MDL "n<l Vahdaled for QC Pul'pOSl:1>
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Work Order /I : 267633

Form 3 - MS / MSD Recoveries

Project Name: CCC Grant Project

l'roj~cl lD:

Lab Batch to: 68066

Date Anllly.ted: 0612012006

QC- Sample l.D: 267633-(}OS S

Date Prepared: 06120/2006

Batch II:

Anal)'st:

1

MCR

M.atrix: Water

Reporting Units: mgfL MATRIX SPTKE I MATRIX SPIKE DUPLICATE RECOVERY STUDY

Metals b}' EPA 200.8 Parent :splkell SHmple SpIked J)upUCllle Spiked Conlrol Control
Sample Spike Remit Sample Spike Spiked Sample Dup. RPO Limits Limits Flag
Resull Added ICI %R AlIdcd Rl:'Suit fFJ %R % "loR "I.RPD

Aoalytes IAI IBI IDI ((,;1 IG]

Alwnln\UD 0.149 0.200 0.323 87 0.200 0.323 87 0 85-115 25

Arsew.: 0.007 0.050 0.046 7& 0.050 0.047 80 3 85-115 25 X

Barium 0.022 0.050 0.070 96 0.050 0.075 106 10 85-115 2S

Cadmium <O.OOj 0.020 0.016 IlO 0.020 0.016 80 0 8>-IIS 2S X

Chromium <0.010 0.050 0.0Cl4 8 0.050 0.043 86 166 85-115 20 XF

Copp<:r <0.010 0.050 0.048 96 O.OSO 0.049 98 2 8S-IIS 25

!rO[l <0.200 0.200 0.310 ISS 0.200 0.310 ISS 0 85-115 25 X

Uad 0.004 0.050 0.045 &2 0.050 0.043 78 5 85-115 25 X

Manganese 0.016 0.050 O.OSI 70 0.050 0.051 70 0 85·115 25 X

Mercury <0.0004 0.0010 0.0(/03 80 O.Q(HO Q,0008 80 0 85-IIS 25 X

Nickel <0.010 0.050 0.0% 92 0.050 0.047 94 2 85-115 25

Selenium <0.010 0.050 0.036 72 0.050 0.036 72 0 85-115 25 X

Silver <0.010 0.020 0.017 8S 0.020 0.017 85 0 85-115 25

Zin<: <0.010 0.050 0.042 84 0.050 0.041 82 2 85-115 25 X

Lab Batc.h 10: 680505

Date Analyzed: 06/2 InOO6

Qt:- Sample 10: 267699-001 S

Date Prepared: 06121/2006
BlIlcb II:

Analyst:

1

AMB
Matrix: Water

Matrix Spi.lce Duplicate Pen:ettt RecQ\''''Y IGI ~ IOOO(F-A)fF.

Reporting Unils: mgIL MATRIX SPIKE (1\1ATRIX SPIKE DUPLICATE RECOVERY STUDY

Total Cyanide by EPA 335.4 Parent SpIked SHmple Splkcd lluplic"ItC Spiked ConlJ'ol Control
Sample Spike ReSl1Il Sample Spike Spiked Sample Dup. RPD Limi15 Limi.15 Flag
Result Added lei %R Added Result IFI ·/OR 0/. "I.R %RPD

AnaLytes IAI 181 II>I I~I IGI

Cyanide.• Total <0.020 0200 0.166 83 0200 0.163 82 I 80-120 20

Main:< Sptkc Percent Reeo'''')' (01- IOO"(C-A}'B
Rdam" PCfCCDl Dille...""e RPD -100"(D--G}'(D+<l)

ND ~ NOI ~!Cd. J ~ /'r=:01 Bc!o" RtpoItmg Ltmi1. B = Pres<u m BIanI<. NR = Not Request_<\' I ~ lnt.,nen:ncc. NA ~ NOI
ApplicabieN - Sec Narrsm". EQL D Es!um!Cd l)uanllimoo Lunil
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Sample Duplicate Recovery

Project Name: CCC Grant Project
Work Order #: 267633

ab Batch : 680660

Date Anal. zed: 06/2012006

QC- ample JD: 267633-005 D

Date Prepared:

Batch /I.:

06120/2006

I

Project ill:
Analyst: MCH

Matrix: Water

Reporting Units: mgfL SAMPLE / SAMPLE DUPLICATE RECOVERY

Metals by EPA 200.8 lParent Sample ample Control
Re uJt Duplicate RPD Limit F1llg

fA) Result %RPD
Analyte 181

iAJuminum 0,149 0.14\ 6 25

iAm:nic 0.007 0.007 a 25

lannum 0,022 0.026 17 25

\Cadmium <0.001 <0.001 NC 25

!chromium <0.010 <0.010 NC 20

!copper '0.010 <0.010 NC 25

Iron <0.200 <0.200 NC 25

Lead 0.004 0.007 55 25 F

~angancse 0.016 <0.010 NC 25

lMercury <0.0004 <0.0004 NC 25

Nickel <0.010 <0.010 NC 25

Selenium <0.010 <0.010 NC 25

Sill'cr <;0.010 <0.010 NC 25

Izinc <0.010 <0.010 NC 25

Lab Batch Il: 680436

Date Analyzed: 06/20/2006

QC- Sample 10: 267634-003 D

Dale Prepared:

Batch #:

06/20/2006

I

Analyst: MAB

MurJx: Water

Reportillg Units: mglL SAMPLE / SAMPLE DUPLICATE RECOVERY

TSS by EPA 160.2 Porent Samplc Sample Coutrol
Result Duplicate RPD Llmlfs Flag

[AI Result %RPD

Analyte IB)

'rSS by EPA 160.2 <5.00 <5,00 NC 20

Lab Batch #: 680505

Date Analyzed: 06121/2006

QC- Sample ill: 267699-001 D

Date Prep red:

Batcb #:

06/2.1/2006
)

Analyst: MB

Matrix: Water

ReportiJlg UnIts: mg/L SAMPLE,. SAMPLE DUPLICATE RECOVERY

Total Cyanide by EPA 335.4 Partnl ample Sample Control
Re Ull Oupllcat<: RP Umlts Flag

IAI Result %RPD

Analyte fB)

~yanide. Total <0.020 <0.020 Ie 20

pike Relative Difference RPD 200 • I (8-A)I(B+.'\) I
All R suIts arc ba:;cd On ~DL and validstcd for QC purpos~ .
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18-JUL-06

Project Manager: Nicole Cass
Port of Houston Authority
Post Offie .Box 2562
Houston, TX 77252

Reference: XENCO Report No: 268300
CCC Grant Project
Project Addre s: Houston

Nicole Cass:

We are reporting to you the results of tIle analyse performed on t le samples received under the project name
referenced above and identifi d with the XE 0 Chain of Custody umbered 268300. All results being
reported under this Chain of Custody apply to the samples analyzed and properly identi tied with a Laboratory
ill number.

The results for the quality conlrol samples were reviewed. All parameters for data reduction and validation
were reviewed. Estimation of Data uncertainity for this report is found in the quality control section of this
report un less other.vise noted. In view of this, we are able to release the analytical data for this report within
acceptance criteria for accuracy, precision, campi teness or properly flagged. Unless otherv.'ise noted in a
Case Narrative, all data reported in this Analytical Report are in compliance with NELAC standards.

The validity and integrity of Ihis report wi \l remain intact as long as it is accompanied by this letter and
reproduced in full, unless written approval is granted by XENCO Laboratories. This report will be filed for at
least 5 years in our archives after which time it will be destroyed without further notice, unless otherwise
arranged with you. The samples received, and described as recorded in cac No. 268300 will be filed for 60
days, and after that time they will be prope:-ly disposed without further notice, unless otherwise arranged with
you. We reserve the right to return to you any unused samples extracts or solutions related to them if we
consider so necessary (e.g., amples identified as hazardous \' aste, ample siz ~ exceeding analytical standard
practices controll d ubstauces under regulated protocols, etc).

We thank yOll for selecting XENCO Laboratorie to -erve your analytical need. If yOll have any questions
concerning this report, please feel free to contact u at any time.

R spectfully,

~,,~ -
Carlos A. Castro, Ph.~, MBA

Managing Director, Texas

Recipient ofthe Presligious Small Busines Administration A word ofExcellence ill 1994.
erlifled Qnd approved by numerous Slaies and Agenc.:ies.

A Small Business an Minority Stalus Company Ihal delivers SERVICE and QUALITY

Houston - Dallas - San Antonio - Austin - Tampa - MiamI - Latin America
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Jul-06-06 03:52 pm

18·JUL-06

Projectld:

Contact: Nicole Ca. s

Project Location: Houston

Certificate of Analysis Summary 268300
Port of Houston Authority, Houston, TX

Project Name: CCC Grant Project
Date Received in Lab:

Report Date:

Project Manager: Debbie Simmon:

Ana(ysis Requested
Lob ld:

Field 1rJ:

Dep/h:

/lta/rLl;:

Sall/pled:

268300-001

AI

W,~TER

Jul-05-0615:35

268300-002

AI

WATER

Jul-05-06 15:35

268300-003

AI

WATER

Jul-05-06 15:35

268300-004

Al

WATER

Jul·05-06 5: 5

Jul-07-06 09;25

Jul-07-06 17:4

T

1
~------~ -~---

mg/L RL

0,084 0.010

0.005 0.002

0.043 0.010

BRL 0.001

0,057 0.0 I 0 I

BRL O.QI 0:

2.08 0.200

BRL 0.0021

BRL 0.0101'

~·:-=--=--=--=-o-._O-O_'_'_O.oOO4lI _
0.055 0.0) oj-4------ _..1.- -1-1---_.~_

BRL 0.010
BRL 0.0-10'1-------

BRL 0.0\0

!

Ex/rac/ed:

Allol.v:er/:

UllitslilL:

~ J
I

,

I
I- TI

Alumir\\lm

Arsenk

Lead---------

Metals by EPA 200.8

Zinc

Bariulll

Cadmium
---

Chromium

C pper

Iroll

Silver

Se~enium

Mangane'

Mercury----
Nickel

Jul-lO-06 II: 16

tnglL RL
-----------

BRL 5,00

Oil and Grease by EPA 1664

Oil &. Grense. otal Recovered

ISS by EPA 160.2

T5 by EPA 160.2

IE.,,/rac/cd:

IAIlQlyu.'d:

, U/IIislRL:

IExtrac(ed:

Allalyzed:

Ulli/slRL:

Jul-OC,·06

mglL

BRL

0:30

RL

5.

Total Cyanide by EPA 335.4

Cyanide. Totel

Extract<!d:

Al1fllyzcd:

Unl1s1RL:

Jul-lO-06IS:0l:l

mg/L RL

SRl. 0.020

HO\lston - D'llius - n Amonic - ustin - Tumpo . Mi.ami - Latin AmericaSmce 1990

nll.'l1llL.'J>1iCI,11 rcrOT1, J lhe t11l1rc dam POiclo.uiiC' It JepfOrnts, htc. b«M made (or' )uutc 11I~tw lm~ l.'\)ntlclrtlllr.1 Woe

nlC' hl(r-r'Vf(( (IO~ anJ rnul1~ e-xp1'C'Mt'd ,hrouahuLu lhl" ilnal}1l("1l1 rcpnn r~rt"M".JH til.: b 1 juJ.lMnt ..,r,xENCO L,OOrtllOrte.
~E.l'\CO Ldborarune. A ~l.lr'rl00 n.J fC1op,)n",ibIJlr;' and m.al:e\ no \lNn1Ity!1l (h~ ~ld lJiC of the dlll.l hcreh)' prescnlc-d

QUI HBbillt}, iJi hmll~ II,) lhiE' aJ'!1tlUOl {nvQlcttl ror tl11.;: work oNC'r unle ~ o(herwtse j]~rrcd 10 in wnhnl:J

Page 3 of 18



1u -06-06 03:52 pm

1e-JUL-06

Project Id:

Contact: l icole Cas,

Project Location: Housto

Analysis Requested

Metals by EPA 200.8

Aluminum

Ar~nic

Barium

Cadmium

ChromIUm

Copper

Iron

Lead

Mangan 'e

Mereury

Nickel

Selenium

Sih'er

Zinc

Oil and Grease by EPA 1664

Oil & Greas . Total Recovered

TSS by EPA 160.2

TS~ by EPA 160.2

Total Cyanide by EPA 335.4

Cyalllde. TOI. I

Certificate of Analysis Summary 268300
Por-t of Houston Author-ity, Houston, TX

Project Name: CCC Grant Project
Dale Received in Lab:

Report Oat:

Project Manager: Debbie Simmons

I.ab Id: 168300-005 16 300-006 268300-007 268300-00

Field Id: :\2 1\2 A~ A~

Of>pth:

MotrL,': WATER WATER WATER \VA ToR

ampled: JuJ-O -06 1- :30 Jul.(l5-06 15:30 JuJ-05-06 15.30 Jul- 5-06 15.30

B.>:tfactet!: Jul-07-06 09 25

Allal)'Ud: JuJ-07·06 17:47

UlIilsl8L: mg/L RL
0.110 0.010

0.015 0,002

0.046 0.010

BR 0.001

BRL 0.010

BRt. 0.010

1.55 0.20(}

=-1
-

BRL 0.002

0.014 O.DIO

BRL 0.0004

0.042 O.DIO
--

BRL 0.010
-

BRL O.DIO

BRL 0.010

Extracted:

Aflaly;ed: Jul-lO·0611:18

Ullifi;/RL: mgIL RL I

BRL 5.00+
Extracted:

.4traJy:L'r/: Jul-06-0620:32

UllitslRL: mgf RL
BRL 5.00

Extracted:

Analy:.l!d: 1-10-06 15,16

UllitslRL: mglL Rt.

BRL 0,020

Thu. oIN\Jytlc.t report. 1100 tile' CTI0~ lbta p.K'u;!c Ul"C?fC">C'T1t1> h.1.) n m..'kSe: roJt yrJllr r du 1\ e I not I\, nt1~krut.,l u.\t"

InferprTtAlIo11llnd roultJ C"wrO)oJ thrcu~oU't Ih .1lIAlyncal rrpm rep~n1 t.I:w: bn.JUUilnnl1(1f,\F'J(O UbmoIMIt'1o.
XENCO u. .klna ~UI""no ft''-f'\1fbl Ility j]J)J nWr..a no \~ ITTWl'.\ (0 thr end UiC! ofltc d hc:R'b)- rt enteJ
Our It.\bl/Il) l!l. IImrrw It' 1M .t.mQIJnt In llo:cd f"r 1hi.\. w\lrk order lJnlcu ."heN-ISl:.a~ 0 In ",'nlina

ince 19QO Hnu' tor. - alia - ,m Amonio· I\U lin· Tamp;1 - Mi:,mi - Latin Arnerlc

Page 4 of 18

...... Carlos A. Castro, Ph. A

Managing Director. Texa



1..3

'A1ER

Ju]'{)5-()6 15:2<·

ul-06-Q6 03: 2 pm

18·JUL·06

26

WATER

Jul·OS-Or> 15:25

Report Oat:

Project Manager:

26c300-010

A3

W. "fER

Jul 05·06 15:2-

26 300-009

AJ

WATER

Ju[-05-0 IS:25

Lab [d:

Fie[d [d:

Depth:

/11olrix:

SOli/pIed:

Certificate of Analysis Summary 268300
Port of Houston Authority, Houston, TX

Project. lame: CCC Grant Project
Date Recei"ed in Lab:

Analysis Requested

Project Id:

Contact: Nicole Coss

Project Location: Houston

Metals by EPA 200.8

Aluminum

Arsenic

BHnllm

C~dmium

C romium

Copper

Iron

LCild

.Vlnngan

Mer Uf)'

'---------~------Nickol

elenium

Silver

Zinc

Extraded:

Analyzed:

Units/RL:

-1--
~--+--

---------t---------
~

Jul'{)7-0609:25

Jul.Q7.06 17:51

mgfL RL

0.2 I 0.010

Rl.. 0.002

0.031 0.010

BRl.. 0.001

B 0.010

BRI. 0.010.

1.02 0.200

0.003 0.002

0.026 OlllO

SRL 0.0004

0.02 0.010

SRL 0.010

BRl.. 0.010

0.013 0.010,

Oil and Grease by EPA 1664

Oil & Grease. Total Recovered

TSS by EPA 160.2

T "by EPA 160.2

Extracted:
I

Allolyud:1 Jul·10-06 11:20

~lts/RL: ' IU-=.gfL RL

___BRL 5.01
IExlra(·tetf:

Allal)'~ed:

Ullils/RL:

ul'{)6-0620:34

mgfL RL

14.0 5.00

Total Cyanide by EPA 335.4

CYlllllde. Towl

Extraclt:d:

Analyzed:

1Ii1s/RL:

11-10-06 1518

mg.-'L RL

BRL 0.020

T1J' n.lyfu:d.l Rpol1. and lbe entire dAu ~;'tJ:£t It 1tprew!nli" hAs berm m; l,le (or )'uur aciusl've I1Ild (Imfitknllo'.al U'C'.

T1'c Inle'fPrt'wtloru lind ult op~ Iht'\'1l~1J11hjs.,lntl}"icJI rtpOn n:-pra.c'Tl11M jU~1 \,r"'E~'c.:O l...Ab~lral 'n
•-E'Ir 0 Loborl'Olir> W11<I nu IC>j1On,lblliry and mllh.. no "'1TlI1\l) 'n,h, <11d u.eo{,locda", bercby P"""l\"~.

Our Ilo1hlhl)' Il.llmJtL"d 10 lhc amount 10'001<:«1 r"r lhb \Ai\\rlc ('H\Serun1c:1.s. oth~lM' ,'TC'Cd" in .....l1l'n~.

ince 1990 HOlL~roll - DlIllas· III Antoni - Au tin - 'Inmpu - \o1iami Latin Amcncli
--~r-~\J

-Carlo A. Castro, Ph.~A
Managing Director. exas
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Jul-Q6-06 03:52 pm

I -J1)L-06

Project Jd:

Contact: icol Cass

Project Location: Hou ton

Certificate of Analysis Summary 268300
Port of Houston Authority, Houston, TX

Project Name: CC Grant Project
Date Received in Lab:

Report Date:

Project Manager: Debbie Simmon

Analy is Requested

_1-
-- ---------

Metals by EPA 200.8

Aluminum

Arsemc

Barium

C1dmium

hromium

Copper

Iron

lead

Mangan se

Mercury

i-::kcl

Selenium
-------

Sil\'er

Zin

LAb Id:

Fiddld:

D~ptlr:

Mll1rix:

Sampled:

Extracted:

Atta(l':ed:

Un/l$lRL:

26 300-013

i\4

WATER

Jul-05-06 1 AO

26 -,00-014

.'\4

WATER

JuJ-05-06 15:40

268300-015 268300-016

1\4 A4

WATER WATER

Jul-05-06 15:40 Jul-OS-o6 15:40

Jul-07-06 09:25

u -07-06 7:55

mgfL L

0.096 0.010

0.011 0.002

1.048 O.OlOf

B L 0,001

BRL 0.010

BRL 0.010

J.71 0.200

BRL 0.002

0.013 0.010

BRl 0.0004
--

0.046 0.010

RL 0.010

SRl 0.010

BRI.. 0.010

Ex/ruc/ed:Oil and Grease by EPA 1664
Analy...t/: Jul-1S-06 I \ :06

UnllslRL: mg/I.. RL
Oil & Grease. TOilll Reco-\-'c:-rc-d-----·------ --- - BRL S-.o-o-----------;C

55 by EPA 160.2

TSS by EP 160.2

Ex/rac{t!Q:

AnalYZI!d: I
Unlts/RL:

Jul-06-0620:36

mg/ RL

BRL 5.00

Total Cyanide by EPA 335.4 E.,·tracfed:

Anal)'~ed:

Unil'l!RL:

Ju]·lo-06 15:20

mgtL RL

BRL .020

ihl an )'laLl report. QJld the entire d 1Lj, P .:~. 11 reprntnu. h» bern 1ruId~ (1.1'}' Ur t~lu 1\' .md ronl\dcnu.aJ u

11lc InlCTJ1retlllo and rnul~ t''(p~ tluouW.hoUf lhb .,M.1 '11:4- J rq'('lrt rq.raenl thr botjud~tnr XE'l( 0 Libof&tlJr
X~CO LaOOrntCf1ft. uml:a DD lnponllbiliry ~J n 't', nIJ \loAmUlty t the end UK or be: d" hereby pr n!at
Our Ilcbllt}' 11 Il.mftcd fa tke.li1\Ou.nlm\·olC'Cd. for Itn "ork order un~ o(hcr....hc~[O In v.TirlOi

in.:!: 1990 HOllblOtl - Dallas San Anlonio - Auqin - T~rnpa . Miami - utin mcrica
::: - ;,,& &a

Carlos A. Co tro, Ph. A

Managing Director, Texas

Page 6 of 18



26 '00-01 S268300-017lAb M:

Certificate of Analysis Summary 268300
Port of Houston Authority, Houston, TX

Project arne: CCC Grant Project
Date Received in Lab:

Report Date:

Project Manager:

Project Id:

Contact: Nicole Cass

Project Location: Houston

Analysis Requested

Aluminum

Arsenic

Barium

Cadmium

Chromium

Copper

Iron

L d

Manganese

Mercury

Nickel

Selenium

Silver

Zinc

Fi~M Id:

Dept":

Matrix:

Sail/pied:

Extracted:

Al/o(l'ud:

Units/RL:

A5

WATER

Jul-05-06 15:50

WATER

Jul-05-06 15:50

5

"ATE WATER
Jul-Q5-06 15:50 JuJ-05·06 15:50

Jul-07-0609:25

ul-07-06 18: I0

mgiL

. J3 0.010

0.011 0.002

.04 0.010

BRL 0.001

BRL O.OID

BRL 0.010

1.63 0.200

IlRL 0.002

0.014 0.010

BRL 0.0004

0.043 0.010

BRL 0.010

BRL 0.010

aRL 0.010

Oil and Grease by EPA 1664

Oil & Grease. Tot~1 Rccov~n_'(\

TSS by EPA 160.2

TS by EPA 160.2

Total Cyanide by EPA 335.4

Cyanide. TOla

. Extracted:

Al/aIYUIII:

VnittlR'-:

Extracted:1

AllulyU!d:
I

IIiIl!/RL:,

---+-­
E.\·trocted:

AI/ulyted:

Units/RL:

Jul-18-06 11:08

mglL RL -----~-t ----
BRL .00

----

Jul-06-06 20:38

mglL Rl.

7.0 .00

Jul-10-06 15:2

mglL RL

BRL 0.020

Thi.J .1Il~IY'n:;,!1 r~, • nd 1he cnurr tWla,PlClc&C 11 rcpm.~ hO) hero made tnr )llUr ~(C'lu~\C!und wntldcnll.al w
The Inl~1DlJur. and fc:!loulb C'CPC- ~ l.hroug;lloullh~"n.d~licIIJ Jepon rermcnl th~ b~IJu~nl"rx.r'l'CO 1.Abr.;lrlU)J'l
XENCO l..4!:Ktrall1n 1I1Jl~ l'\t) rt$po millry-amI nlJUs no ~llft~1)' 10 ,he: (':J'ld use of the datil hcrroy ~1I~ntoJ

Out Ii bJIlt') Ii limited to lbt i11'11DunlmvoIC fnr I'U~ \\ark onfa unle\.1l-)thCTWi~ ER'oi to tn \+'nlln~

Since 1990 Hous10n - OulllL~ - !Ill Antonio - Austin - Tampa - Milll11i - tin Amcricu
-- - -- ~\ht;~

- Carlos A%'a tro, Ph. A

Managing Dir ClOT, Texas
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pmJu)-06-o603:5

I ·JUL-06

Certificate of Analysis Summary 268300
Port of Houston Authority, Ho ston, TX

Project Name: CCC Grant Project
Date Received in Lab:

Reporl Date:

Project Manag r: Debbie Sim:nons

Project Jd:

Contact: ico e Cas

Project Location: Houston

Oil & Grease, Tornl Recovered

Analysis Requested

)1etals by EPA 200.8

011 and Grease by EPA 1664

268300-023 268300-024

TBT-11 TBT·I:!

WATER WATER

Jul-05·06 15'45 Jul-05-06 I :45

Jul-07-0609'25

Jul-07·06 ,'1

mjfL RL
.1"3 0.010

0.005 0,002

0.041 0,010

BRL 0.001

BRL 0, 10

BRL 0.010

1.44 0..200

BRL 0.002

0.018 0.010

BRL 0.0004
--- _.

0.0' 0.010

BRL 0.010

BRL 0.010

0.011 0.010

t

t
I

268300-022

TBT·12

VATER

Jul·05-06 15:45

26 300-02

TBT·l1

, TER

Jul-05-06 15:45

--------------~----

Lab Id:

Field /d:

Depth:

,\-fatrix:

Sa",pled:

A nalyzl'l!:

Units/RL:

extrUcted:

Ana(vzed:

lJlI/lslRL:

Extracted:

Jul· ~-06 1I : I0

mgtL RL--=r= BRL 5.00

---------

Aluminum

Anenic

Lead

M:l!1llllnese
-----~

Mercury-'-------------Nickel---------
S lenium

B:uium

Cadmium

Chromium

C pper

Iron

Silver

Zinc

Jul-06-06 20:40
TSS by EPA 160.2

TS b)' EPA 160,2

extracted:

Analyzed:

Unifs/RL: mglL

5.00

RL

5.00

Total Cyanide by EPA 335.4

}ounide. Toull

extracted:

I AI/a/yr.ed:

Ul/iL'!/RL:

Jul·II-06 13:52

19<L RL

BRL .020

Th\ au.tI,1h:ill rt"POtt. wtd lhe enure da~ poLtagr II rrprcscn~. h~ II n1adt (or ~\"Iut l:'~I'U 1\e~ L:on~dmll II uSoc
1nc lntrtp.'"'tfllt!Ur!a and rn-uf~ l:'xrrt"(..~d IhrouQbvUI (hh llnQI)'11cul rc:p<'lrt feprncnllhc bC51 d~1 ofXE'lCO Llbor. 1,'1
XENCO 1...Abor;)ton ""urn no rtiopOMslonluy 'md n1.1lcb no \Io-mTl101)' 10 the (nJ lJt.C ,,"'If he d.;Uu b«t~ pl'CKntm
I)ur ILDhlllf')' ~ limited to lhe: l\mDUnl tnwknf Ii" Ih.i __ \Io~1f'~ ~Htler Lin I gth~rwi'>C I ted (0 In v.1HIl\t

ince 1990 Houston - D~ las - an I\l(Illi - AU~lin . Tum a· 1ium; - lutin l11ericn ....
Carlo

Managing Director, exas
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X In Our quality control review of the data a Q deficiency wa observed and flagged a noted. MS/MSD
recoveries were found to be out ide oflhe laboratory control limits due to po ible matrix /chemical
interferenc , or a concentration of target analyte high enough to ffeet the recovery of the pike
concentration. Thi condition could also effect the relative percent difference in the MSfMSD.

B A target analyt or common laboratory contaminant wa identified in the method blank. Its presence
indicates po sible field or laboratory contamination.

D The sample(s) were diluted due to targets detected over the highest point of the calibration curv ,or due to
matrix interference. Dilution factors are included in the final results. The result is from a diluted sample.

E The data exceeds th upper calibration limit; therefore, the concentration j reported as estimated.

F RPD exceeded lab control limits.

J The target analyte was positively identified below the MQL CInd above the SQL.

U Analyte was not detected.

L The LCS data for this analytical balch was reported below the laboratory control limits for this analyte.
The department supervisor and QA Director reviewed data. The samples were either reanalyzed or flagged
as estimated concentrations.

H The LCS data for this anal)1ical batch was reported above the laborntory control limits. Supporting QC
Data were reviewed by the Department SLpervisor and QA Director. Data were determined to be valid
for reporting.

K Sample analyzed outside of recommended hold time.

Recipiem ofthe Prestigious Small Business AdmUlistratiOlI Award ofExcellence ill 1994.
eriifled und upproved by lIumerous Stale and Agencies.

A Small BI/sines. and Minorit)' S'uIW; Company ,hat delivers ERVIC£ and QUALITY

Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America

D8 MendowglcllUtne Suite Houston, Tx 77082-2647
970 I Hnrry Hin Blvd. Dallas. TX 75220
5309 WUl7.bnch. Ie 104 San AnI(lnio TX 7823
3016 U.. HWY 301 North - uite 900. T mpa. FL3361 ')
5757 NW 1581h St. Mimni Lakes. FL 30\4
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(214) 9020300
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(20 I) 509·3335
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Blank Spike Recovery

Project arne: CCC Grant Project

Work Order #: 268300 Project ID:

Lab Batch #: 6& 1342

Date Analyzed: 07/0712006

ample: 4 6257-1-BKS

Date Prepared: 07,0712006

Matrix: ater

Anal)'st: ViCH

Reporting Units: mg/L Batch #: I BLANK /BLANK SPIKE RECOVERY STUDY

Metals by EPA 200.8 Blank pike Blank Blank Control
Result Added pike Spik Limits FIn s

(A] IB] Re ult %R %R
Analytes I I 10]

Juminum 0.010 0.200 0.194 97 X5·115

Arsenic 0.002 0.050 0.054 108 85·115

Barium 0.010 0,0:50 O.OS() 112 -8-5.11 :5

Cadmium <0.001 0,020 0.022 liD 85-115

Chromium '0.010 0,050 0.053 106 8:5·115

Copper <0.010 0.050 0.054 IDS 85-115

Iron <0.200 0.200 0.169 85 85-115

Leod 0.002 0.050 0.05\ 102 85-115

Manganese <O.OJO 0.050 0.051 102 85-115

Mercury <0.0004 0.0010 0.001 I lID 85·115

Nickel <0.010 0.050 0.053 106 85-115

Selenium <0.010 0.050 0.054 108 85-115

Silver <0.010 0.020 0,022 110 85·115

Zin <0.0\0 0.050 0.055 110 85-\15

Lab Batch II: 681308

Date Analr-ad: 07/\ 0/2006

Sample: 681 J08-I-BKS

Date Prepared: 07/1012006

Matrix: Water

Analyst: AMB

Reporting Unlts: mgIL Batch #: I BLANK IBLANK SPIKE RECOVERY STUDY

Total Cyanide by EPA 335.4 Bbnk Spike Blank Blnnk ooirol
Rcsull Added Spike Spike LImit. FIn s

IAI IB) Result "loR %R
Analytes ICI ID)

Cyanide. TOIllI <0.020 0.200 0.166 83 80-120

Lab Batch #: 681355

Date Analyzed: 07i 112006

Sa mple: 6813SS-1-BKS

Date Prepared: 07/11/2006

I latrix: Wal r

Analyst: AMB

Reporting Units: mg/L Batch #: I BLANK IBLANK SPIKE RECOVERY STUDY

Total Cyanide by EPA 335.4 Blunk pike BJnok J3lunk COOlTOI
Result Added Spike pIke Limits Flag'

IAI )8) ReJiuh %R "loR
Analytes IC] ID]

Cyanide. Total <U.020 0,200 0.181 91 80-120

Biank pike ecovery OJ· OO·rCVfBJ
All results are ba don ,"lDL and 'alidated for QC purposes.
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- S / BSD Recoveries

Project Name: CCC Grant Project

~
~

Work Order #: 268300

Analyst: AM"B

Lab Batch 10: 68126& Sllrnl)lc: 11l! 1268-I-BKS

DlIte Prepared:

Batch #:

07110/2006

I

Project ill:
Date Analyzed: 07/1012006

Matrix: Water

Units: mgIL BLANK IBLANK SP] KE 1 BLANK SPIKE DUPLlCATE RECOVERY STUDY

Oil and Grease bv EPA 1664 Blank Spike Blank Blank Spike Blank B1lcSpk Control ContTnl. ~ample Result Added Spike Spike Added Spike Dup. RPD Limits l.imjts J-'1ag

IAI rBI Kcsull %R I~:J I)oplieat .. "loR % "/.R %RPD

Analytes ICl IDt Result IF! IG]

Oil & Grcosc. ToL11 Recovered <5_00 20.0 23.9 120 20 23.6 118 :1 70-130 20

AnaJ)'st: AMB

f.ah R"t.-h m: 681710 Sample: 681710-I-BKS

Oale Prepared:

Batch #:

0711 8/2006

I

Date Anal)'7..cd: 07118/2006

Mams: Water

Units: mgfL BLANK !BLANK SPIKE 1BLANK SPIKE DUPLICATE RECOVERY STUDY

Oil and Grease b)' EPA 1664 Rlank Spike UJau.k Blank Spike Blank Blk. Spk Cnnlrol Control
Sample Result Added Spike Spike Added Spike Dup. RPD Umit, L.Imlts Flag

IAI IBJ Remit %R IE] Dupllcale %R ~o %R %RPD

Analytes ICI 101 Result 11'1 IGI

Oil & Grease. lolal Rccoven:d <:5.00 20.0 200 100 20 19.3 97 J 70-130 20

AnaJyst: AMB

Lab Batch ID: 681165 Sample: 6SI165-I-BKS

Dale P"efl3I"ed:

Batcb #:

07/06/2006

I

Date Analyzed: 07/0612006

Malrix: WaleI'

Units: mgll BLANK /BLANK SPIKE I BLANK SPIKE DUPLICATE RECOVERY STUDY

TSS by EPA 160.2 Rlank Spike Blank BIOInk Spike Blank Blk. Spk Conlrol ConlrD)
~ampleResnlt Added Spike Spike Added Spike Dol" RPD Limil$ Limits Flag

fA] [Bl Resu.lt %R IE) Dnpliealc ·I.R % ·/oR ·IoRPD

Analytes ICI 10 ] Resu.lt IFI [G]

T::;::; by EPA I(,(U '0.00 1000 935 94 1000 921 92 ::> 80-120 20

Relative Percenl Difrercnc.c RPD ~ 200",(D-f)tIDj F)i
Hlank Splke RccQ\"ry [D)- IOO"(ClilB)
Blank Spikc Duplicate Reeo\c')' IGJ - IOO·(F)'lFJ
All results arc based on MDL and Validakd for QC Purposes



Work Order # : 268300

( Form 3 - MS I MSD Recoveries J
Project Name: CCC Grant Project

ProjectID:

~,

Lab Batch m: 68 I341

Datl: Analyzed: 07/0712006

QC- Sample Tn: 268251-002 S

Date Prepared: 07/0712006

Batch fl.:

Anlllyst:

Matrix: Waler

MCI-]

Reportjng Units: mgIL MA TRIX SPIKE' MATRIX SPIKE OUT'LICATE RECOVERY STUDY

Metals by EPA 200.R
PRT"cnl Spiked Sample Spiked Duplicale Spiked Control Conlrul
Sample SpIke Rewll Sample Spike Spiked Sample Dup. RPIl Limit. Limits Flag
Result Added Ie) 'Y.R Added ResulllFl "I.R % %R %RPD

Analytes 1,\] 181 ID) IE) IGI

Aluminum 0.039 0.200 0.154 S8 0.200 0.139 50 15 75-125 25 X

Arsenic 0.073 0.050 0.116 86 0.050 0.120 l)4 9 75-125 25

Banlnn 0.363 0.050 0..113 100 0.050 0.400 74 30 75·125 25 XF

Cadmium <0.001 0.020 0.017 85 0.020 0.017 85 0 75-125 15

ChromilllTI <0.010 0.050 0.039 78 0.050 0.036 12 8 75-125 25 X

Copper <0.010 0.050 0.053 106 0.050 0.051 102 4 75-125 25

Iron 8.63 0.200 9.37 370 0.200 9.55 460 22 75-125 25 X

Lead 0.005 0.050 0.0% 82 0.050 0.045 80 2 75-125 25

Manganese 0.043 0.050 0.078 70 O.OSO 0.073 60 15 75-125 25 X

Mercury <0.0004 0.0010 0.0009 90 0.0010 0.0009 90 0 75-125 25

Ni.:kel 0.226 0.050 0.272 92 0.050 0.267 82 II 75-125 25

Selenium 0.106 0.050 0.160 108 o.oso 0.172 132 20 75-125 25 X

SiI"cr <1>.010 0.020 0.016 80 0.020 11015 75 6 75-125 25

Zinc 0.012 0.050 0.045 66 0.050 0043 62 6 75-125 25 X

Lab Batch TO: 6R IJI)R

Date Analy7.ed: 0711012006

QC- Sample TD: 268300-004 S

Date Prepared: 0711012006
Batch fl.:

Amllyst:

I Matrix: Water
AM13

Reporting Units: rngIL MATRJX SPIKE' MATRIX SPIKE DUPLICATE RECOVERY STUDY

Total Cyanide by EPA 335.4 Parent ~'piked Sample Spiked Duplknle Splkerl CunlTol ConlTol
Sample Spike Resull Sample Spike Spiked Sample Dup. RPD Limits Limit. Flag
Rcsult Added rq "loR Added Rc-mlt IFl "loR 0/. %R "IoRPO

Analytes IAI 1'81 10J lEI IG)

Cyarude. rolLll <0.020 0.200 0162 81 0.200 0.163 82 I 80-120 20

Matn.~ ~pw: PCm:n1 Rcco\-cry (D) ~ IOO,,{C-i\l'B Maleic< Splkc DUpl,,;,!c I'C.'H'111 Reco,,,,r;' [GI = IOO'IF·AVl!
Rclall\'l: PCn:cn1 lliffc~ncc RPJ) ·l00·,U·G) ID+G)

ND - Not DClCCtcd, J 1'=1&10" RtpC'rtlng limi\, B ~ Pr=nl in Bla.nk. Nll - Not RL"lllCSlcd. I ~ Imcrfcrcncc. NA - NN
f\pplicnNcN ~ Soc Namrltw. EQL - EstiImloo Qu:>ntilnLi.m Limil
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Work Order 11 : 268300

( Form 3 - MS / MSD Recoveries J
Project Name: CCC Grant Project

ProjecllD:

Lab Batch ID: 681355

Oatc Analyzed: 07/1112006

QC- Sample ID: 26SJOO-024 S
Dale Prepared: 07fll12006

Batch H:

Analyst:

I

AM~

Matrix: Water

RepDrting Units: mgfL MATlUX SP1KI<: f I\'lATR1X SPIKE DUPLICATIi: RECOVERY STUDY

Total Cyanide by EPA 335.4
Pllrent Spiked Sample Spiked Dupllclllc Splk~-d CQulrol Control
~ample Spike J.lcsuU Sam(llc Spilu: Spiked Sample Onp. RPD Limits Limits ~'Ia~

RcsuJI Added ICI %R Added Rt>Sult IF) 'Y.t{ % "/oR "4RPD
Analytes fA) IBI IDI lEI IGI

Cyanide. Tutul <O.fJ20 0.200 0.189 95 0.200 0.189 95 0 ~O-120 20

Matrix SpIke r~",enl Rcc",~ 10] - 1001",e-A)IE! M,m" Spike Du"l;"a!" Perrent Rcro~I'Y IG) = IOO'(I'-i\)1E
Relllme Perrenr Diff""",ce RPD ~OO"iD-GHD+G)

NO NOl Ikteclc.d. J ITcscnt Bdo" Reporling I .mit, I) rrc.<cnt in Rlank. NR - No. Rc<Juc.ted, r ~ Inlcrf=ncc, NA ~ Not
'\PIllicclllcN - S<:c Normt;,c, EQL - f.'1trmll't! QuanlJlntion Limit

Page 130118



Sample Duplicate Recovery

Project Name: CCC Grant Project
Work Order #: 268300

Lab Batch #: 681342

Date Anal)'zed: 07/07/2006

QC- ample 1D: 268251-002 D

Date Prepared:

Batch #:

07/0712006

I

roject ID:
Analyst: MCH

Matrix: WaleI'

Reporting Units: giL SAMPLE / SAMPLE DUPLICATE RECOVERY

Metals by EPA 200.8 Parent ample ample I Control
Re uJt Duplicate RPD limits flag

IA] Result %RPD

Analyte 181

Aluminum 0.039 0.037 5 25

jAl'selllC 0.073 0.073 0 25

Bnrium 0.363 0,362 0 25

Irudmium <0.001 <0.001 NC 25

!chromium '0.010 <0.010 NC 25

~opper <0.010 0.017 1\C 25

1ron 8.63 8.93 3 25

Leud 0~OO5 0.004 22 25

[Manganese 0.043 0,042 2 2-

Mercury ,0.0004 0.0004 NC 25

Nickel 0.226 0.229 I 25

Selenium 0.106 0.1 IS II 25

Silver <0.010 <0.010 NC 25

Zinc n.012 0.012 0 25

Lab Batcb#: 681165

Dille Analyzed: 07/0612006

QC- Sllmple 10: 268228-00 \ 0

Date Prep:lred:

Batch #:

07/0612006

I

Analyst: AMB

Matrix: WaleI'
Reporting Units: mg/L SAMPLE iSAMPLE DUPLICATE RECOVERY

TSS by EPA 160.2 Parent Sample Sample Control
Result Duplicate RPT) Umll3 FbI,:

IA] Result %RPD

Aoalytc IB)

IorSS by EPA 160.2 <5.00 <5.00 NC 20

Lab Batch #: 681 165

Date AnalyZed: 07/06/2006

C- Sample ID: 268300-022 0

Date Prepared:

Batch #:

07/0 12006

I

Analyst: AMB

Matri : Waler

Reporting Unit : mglL SAMPLE,' SAMPLE DUPLICATE RECOVERY

55 by EPA 160.2 PlIrent ample ample Control
Re ull DupliCJIte RPD Limits Flal:

IA) R ull %RPD

Analyte 181

trss by EPA 160.2 5.00 5.00 20

pike Relntiv' Difference RPD 200 -, (B-A)/(B-A) I
All R¢sull~ lire b. sed on MDL and validate<! for QC Plll'POS~>.
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Sample Duplicate Recovery

Project Name: CCC Grant Project
Work Order #: 268300

Lab Batch #: 6 1308

Date Analyzed: 0711 012006

QC- ample ID: 268300-004 0

Date Prepared:

Batch #:

0711012006

I

Project 10:
Analyst: MB

Matrix: Water

Reporting nils: gfL SAMPLE / SAMPLE DUPLICATE RECOVERY

Total Cyanide by EPA 335.4 Parent Sllmple ample Control
Rc ult Duplicate RPD Limltl> flag

IAI Re ull %RPD

Analyte IBI

Icy.mide. Total <0.020 <0.020 1\C 20

Lab Batch #: 68135
Dllte Analyzed: 07/11/2006

QC- ample 10: 268300-024 D

Date Prepared:

Balch #:

07/1112006

1

Analy I: AMB

Matrh: Water

Reporting Unit: mg/L SAMPLE /SAMPLE DUPLICATE RECOVERY

Total Cyanide by EPA 335.4 P(U"cnt ample Sample Conlrol
Result Duplicate RP L1mlls flag

IAJ Result %RPD

Analyte IBI

!Cyanide. TOlal <0.020 <0.020 NC 20

Spike Relative Differencc RPD 200 • IlB-A)i(B-A) I
All Results an:: bn.scd on MDL and \'ulid(llcd lor QC purposc ,
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o 113S 1 MealbwgIen. SuIlll L. HousWln TX nCRl 281~Q2 ANALYSJS REQU EST & CHAIN OF CUSTODY RECORD I~ ONLY: ~ _~
o 5309 Wurzbacl1, Sullo> 104, san An\:lnlo. TX 78238 21()'~ 0 5767 N.W. 15&11 Slr&et. Miami Lakes. A 33014~ L....o:2=.1.6.1.Ku..._~.o..a.<::-_l::t.-J

o 11078~ La"". Su" O. Dda.s, TX 75229 9n-481-9999 0 le18 South F;ltk<>n~LflllRd, Rlwe","w. R 33569 813-620-2000

Serial': 161764 Fa 01 "Z
CompMy-etty PtIooe TAT: So 12h 240 48h SO 5d 7d 1 21d Standard TAT is projecl spec:ffIc. ?
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Coastal Coordination Council Phytoremediation Project

Planting Plan

1.0 Introduction

This document is to provide the planting strategy for the Coastal Coordination Council (CCC)
Grant Project - Storm Water PhytOl'emediation Study being conducted by the Port of Houston
Authority (PHA). The goal of the project i, to establ ish wetland plants which, in conjunction
with physical and biological filtration provided by mulch socks will enhance storm ater
quality .

Benchmark Ecological Services, Inc. has been contracted b, PH to complete the design phase.
install the mulch socks, plant the area, and monitor the inflow and outflow storm water quality a
the proj ect ite. The location of this project is shown on Figure I. The _ite selected for the study
is a storm water ditch on PHA property.

2.0 Site Preparation

In order to restrain stonn water flow in the ditch. two sets of mulch socks will be installed
perpendicular to the flow direction. Each set will consist of three 12-inch diameter socks that will
be installed in a pyramid configuration (Figure 2). Wooden or metal stakes will be used to hold
the mulch socks in place. The mulch sock sets will be positioned such that the ditch area is
divided into wetland segments. Existing grade and ditch contours will be considered when
making final determinations for mulch sock location to maximize the efficiency of the mulch
sock barriers for stOlm water velocity control, wetland plant habitat enhancement, and physical
and biological filtration by the socks. The goal will be to position the downstream set of mulch
socks as close to the project discharge as possible, and to place second set as close as possible
midway between the first set and the upstream road intersection.

Figure 2- Mulch Sock Cross-Sectional Diagram

Stakes

Mulch Socks
12 inch Diameter

10 Feet Long

Prior to planting. herbicide will b applied to the pecies currently growing in the planting area.

Benchmark Ecological Service', Inc. February 22, 2007
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CCC Phytoremediation Planting Plan
Port of Houston Authority

February 22, 2007

3.0 Wetland Plant Selection

The anticipated intermittent wetting/drying within the planting area limits the suitable plant
species to those adapted to imilar natural habitats. 11 addition to growing ell under tbe site
nvironmental conditions, species selection will be limited to plants that tend to establish dense

stands. Higher plant density will ensure maximum surface area for microbial colonization and
maximize suspended particulate filtration within the planting beds. The microbes will augment
biofiltration of dis olved organics and nutri nts. Sinc some the known contaminants
previously documented in the site stormwater are suspected to be bound to suspended
particulates, it is desirable to maximize physical filtration by the plants and mulch socks. The
other critical trait necessary for selected species is rapid establishment due to project ime
constraints and the ne d for plants to rebound quickly following long dry periods.

Plant species currently being considered for pla.nting include:

• Maidencane (Paniclim hemifomum)
• Mountain spikerush (Eleocharis montana)
• Sand spikerush (EJeochoris montevidensis)
• Squarestem spikerush (Eleocharis quadranguLala
• Common spikerush (EleochaYis paJusfris)
• Dwarf spikerush (Eleocharj.)· parvula)
• Arrowhead (Sagillaria spp.)
• Softrush (Juncus ejJusus)
• Jointed flatsedge (Cyperus articulatus)

Some combination of the above Ii ted wetland plants will b planted. Multipl specie that tend
to b "Ie s wet" may also be planted at elevations above the wetland species. Since th . ditch is
relatively narrow and is not expected to be continuously wet, it i uncertain how successful the
development of the wetland species will be. It is felt that the more transitional plants may
ultimately dominate on at least a portion of the planted area and provide the desired contaminant
removal function. pecies being can idered are Bushy bluestem (Andropogon glomera/us),
Eastern gamagrass (Tripsocum docty/aides), and Vas ey grass. Additional wetland and
transitional plant species ill be considered, depending on availability at the time of planting.
Actual species transplanted will be recorded fo future reporting.

4.0 Planting Plan

The selected species will be harvested from local habitat and/or nutsery stocl' nnd transplanted
within 24 hours of harvest Plants will be harvested as plugs with multiple cu ms and roots still
attached. Plugs will e stored and transp0l1ed in tubs, buckets, and/or plastic bags so that they
are protected from dehydration, freezing, ndind damage. All plants will be sprigged

Benchmark Ecological Services, Inc. 3



CCC Phytoremediation Planting Plan
Port of Houston Authority

February 22, 2007

averaging one pug per foot. Shovels, dibbles, or other device will b used to reat soil
depressions. Plug will be inserted into th depres ion such that the roots are below the mud line.
Light tamping around each plug will help minimize uprooting by flowing water. Figure 3 shows
a conceptual layout of a lantin bed.

, .0 Plant Maintenance

Plants will be periodically monitored to document survival and stand development. Supplemental
watering will be conducted as needed during extended dry periods.

Benchmark Ecological Services, Inc. 4
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Port of Houston uth~ ril)

Field nmpling and Anal> is Plan
February 2006

Revi ion I of I

(I) Ir--S-T-OR-W-A-T-E-RS-A-M-P-L-IN-G-E-V-EN-T-O-A-TA-F-O-R-M--

Event Descriptiojl: l
_-----Il.&:J~~(.LIII~.aL.:___eL.yr() (t~ tht.ti., cA c1 /I SUy
FI/I this oul when sampling IS conducted. This IS an tntemal r9Cord of your laboratory submission and II
shows how your samDle collection is comDl/ant wIth the storm water rules
Time since the last measurable rainfall event 772(I e . the most recent one tI'Iat occurred~ the one being hours
sampled now - must be areater than 72 hourS)

Nam of sampler:
N~d Ht- (\~rJ'1e..

Date of ampllng:
7·(l. 0/

Time at which rainfall began:
'"\. 06CXJ

Tim at which discharge began:

Time at which sample was taken: 12..15
Total amount of rainfall for this event:

(note lhal you must remember 10 d1 ck your r81n gauge all r 1he rain
eyent Is concluded)

Describe condition of sampling site,

{;)• Is there v(sual eVidence of contamination, such as Yes / Explain

sheen. debris. or muddmess?

(9• Are odors present? Yes I Explain

Other notes and observations (Ills Imponanllo record all ouffell <:cndlllons as lhey may Influence your ample r U~SI Continue on
reverse s de olltlls sheet If necessary)

10 Siv-pl"~"'f'/(~ B ~ ~

Laboratory where samples delivered Xe"cQ

Date Delivered (or picked up by lab):
OTE S mples need 10 be deILl/erM 10 lab ~lt1ln 24hrs of collectIon

Copy of Chain of Cu tody attached to thi sheet? 9 1 No
(Circle)
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Pon of Houston Authority
Field ampling and Analysi:> Plan

February 200
Revi ion I of I

_Ir-------------T-D-A-TA-FO-R-M-·~

Event Description: ~"'-

Fill this out when samplmg IS conducted his IS an Internal record ofyour laboratory submission and il
shows how your sarno/a colfaction IS como/iant with the storm water rules
Time since the last measurable rainfall event 7 }J-
(I. '. the most recent one that occurred~ the one beIng hours
sampled now - must be Qreater than 72 hourS)

Name of sampler: l l ~" ,... I\tlL,..,~\~oll , ~i1t ~".J~

Date of sampling: '>/JJlo)
TIme at which rainfall began:

Df..i! 0r~

Time at which di~charge began:

Time at which sample was taken: , (;/ I)

Total amount of rainfall for this vent:
(note thai you must remember 10 chedl yoU! I'llln gauge after the rain

event IS concludedl

Describe condition of sampling site:

• Is there visual evidence of contamination, such as Yes f 0 Explain
sheen. debris. or muddiness?

• Are odors present? Yes f ~o Explain

Other note and observations (III Important 10 rsoord all outfilll conditions as they may Innuence your sarnpl results I Conlinue on
reverse side of lhis 3 I If necess ry)

Laboratory wher samples deliver 1 Xc. ,-, (. c

Date 0 livered (or picked up by lab):
NOTE S mple need 10 be delivered 10 I b ll"l,n 24hrs of COl ClJon

Copy of Chain of Custody attached to thl h t1 (Y~' { No
(circle)
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February ~006

Revi ion I of I

_ Ir--S-T-O-R-W-A-T-ER-S-A-P-LI-N-G-e-V-e-N-T-O-A-T-A-F-O-R-M--

F,II this out whan sampling IS conducted This IS an mtem I record ofyour laboratory submission and It
shows how our sam Ie collectIOn IS cern /lant with the storm water rules,

Explain

Explai

Innuence your sample results' Continue on

/'j/tf Lo..;.J'l
-'

__/_/_7_...__ hour

Time at which ::c;sa=:m=pl",,-,=~::.:.»l=

Name of ampler:

Date of sampling:

Time at which rainfall began:

Time at which dlsch

Total amount of ralnfaJl for thl event:
(note lh you mu I remember to ched< your rein gauge alief the r In

event IS conduded

Time since the last measurable rainfall event
(I e . the most recent one th I occurred~ the one being
sam led now - must be reater than 72 hours

Describe condition of sampling site:

• Is there visual eVidence of contamination, such as
sheen, debris, or muddiness?

• Are odors present?

Other not s and observations (illS Important to record aU out
reverae side of ttli sheet If necess ry)

-rk Wi-J~ CD "I~) 01, ~ t>i f4 flP'- "t -1 /0
{).Jl-,f-b co, ';'5 jto- A I J A4 -Ifz;, uv~u

Laboratory wh r samples deliverecl

NOTE S
Oat 0 liv red (or picked up by lab):
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Copy of Chain of Cu tody attached to th sheet?
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Analytical Report 278924

for

Port of Houston Authority

Project Manager: Nicole Cass

PHA Phytoremediation Study

28-MAR-07

XENCO
Laboratories

%.
.-
.-1____... ::r:.

11381 Meadowglen, Suite L Houston, TX 7708 Ph:(281) 589-0692 Fax:(281) 589-0695

NELAC certification numbers:
Houston, TX E87603 - Miami, FL E86678 - Tampa, FL E86675

Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America
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28-MAR- 7

Project Manager: Nicole Cass
Port of Houston Authority
Post Office Box 2562
Houston, TX 77 52

Reference: XENCO R port No: 278924
PHA Phytoremediation Study
Project Addres·: PHA

Nicole Cass:

We are reporting to you the results ofth- analyse p rformed on the ample received under the project name
referenced above and identified with tbe XENCO Report Number 278924. All results being reported under
this Report Number apply to h amples analyzed and properly identified with a Laboratory I number.
Subcontracted analyses are identified in this report with either the NELAC certification number of the
ubcontract lab in the analyst ID field, or the complete subcontracted report attached to this repo .

Unless otherwise noted in a Casc Narrative, all data reported in this Analytical Report are in compliance with
NELAC standards. Estimation of data uncel1ainty for this report is found in the quali ty control section of this
report unless otherwise noted. Should insufficient sample be provided to the laboratory to meet the method
and NELAC Matrix Duplicate and Matrix Spike requirements, then the data will be analyzed, evaluated and
reported using all orher available quality control measures.

The validity and integrity of this report will remain intact as long as it is accompanied by this letter and
reproduced in full, Wllcss written approval is granted by XENCO Laboratories. This report will be tiled for at
least 5 years in OUf archives after which time it will be destroyed without further notice, unless otherwise
arranged with you. The samples received, and described as recorded in Report No. 278924 will be filed for
60 days, and after that time they will be properly disposed without further notice, unle s otherwise arranged
with you. We re erve tbe right to return to you any unused sample, extracts or solutions related to them if we
consider so necessary (e.g., samples identiticd as hazardous waste, ample iz s xceeding analytical standard
practices, controlled substances under regulated protocol, etc).

W thank you for electing XENC Laboratori s to serve your analytical need. If you have any que tions
coucernin this report, pleas feel free to cDotact us at any tim .

Re pectfully,

- -
Carlo A. Castro, Ph.D., MBA

Managing Director, Texas

Recipient oIthe Prestigious Small Business Admin;stra/;ofl Award oflixcellel1ce ;/1 1994.
el"/{jied and approved by numerous Stales and Agencies.

A Small Business and Minority Statlls Compuny that delivers SERVICE and Q 'Aun'
Houston· Dallas - San Anlonio - Austin· Tampa - Miami - Latin merica

Page 2 of 16



Project Id:

Contact: Nicok Ca

Project LoclItion: PHA

Analysis Requested

Metals by EPA 200.8

Aluminum

Ar~enic

Barium

Cadmium

Ch.romiwn

Copper

Iron

Lead

Manganese

Mercury

Nickel

Selenium

Silver

Zinc

Oil and Grease by EPA 1664

Oil &. Gre; sa. Tornl Recovered

TSS by EPA 160.2

T S by EPA 160.2

Total Cyanide by EPA 335.4

Cyanide, Tolul

Certificate of Analysis Summary 278924
Port of Houston Authority, Houston, TX

Project Name: PHA Phytoremediation Study
Date Received In Lab: Mnr-12-07 04:22 pm

Report Date: 28-MAR-07

Project Manager: Debbie Simmons

LAb Id: 78924-001 278924-002 278924-003 27.924-004

Field Id: PRS-QnOI PRS-0002 PR.-DOO3 PRS-QOO4

Depth:

Matrix: WATER WATER WATE \ 'ATER

Sampled: Mar-] 2-07 12: 15 Mar-12-07 ).2:25 Mur-12.{)712:27 Mllr-12-lI7 12:29

Extraeled: Mar-19-07 10:47 [\1:11"-19-07 10:47 Mur-llJ-07 10:47 Mllr-19-0710:47

A"a(vztd: Mar- 19-07 16: 6 Mnr-19-07 16:44 Mar-19-()7 16:48 Mar-19-V7 lId

U"ltslRL: mg/L RL mBiL RL rngtL L ITIlli.L RL
0, lOS 0.010 0.109 0.010 0.262 0.010 0.15 .010

0,009 0.002 0.019 0.002 0.008 0.002 BRL .002

0.072 0.010 0.083 0.010 0.064 0.010 0.056 0.010
-

BRL 0.001 BRL 0.001 BRL 0.001 BRL ,001

0,017 0.010 BRL 0.010 BRL O.OlO 0.010 ,010

,010 0.010 0.014 0.010 0.01 0.010 0.011 .010

0,793 0.200 0.560 0.200 0.6 0 0.200 1."0 .200

0.002 0.002 BRL 0,002 0.003_ 0.002:1 0.009 0.002
_.-

0.021 0.010 0.015 0.010 0.095 O.OtO0.042 0.010
.... - - -_~_--

BRL 0,0004 BRL 0.0004 BRL 0.0004 i BRL 0.0004

BRL 0.010' BRL 0,010 BRL 0.010 BRL 0,010- - -
BItL O.OIOt BRi Q,OIO BRL 0.010 BRL 0.010_. -
BRL 0.010 BRL 0,010 BR.L 0.010 ! BRL 0.010

0.010'
-

0.019 0.012 0.010 0,025 0.010 0.052 0.010

I ExlraC/~d: I
, AnDlyzed: tvIar-16-07 18:00

I
Mar-16-0718:02 M.1r-16-07 18:04 M:lr-16-07 18 :06

I UnllslRL: mgJL RL mgiL RL mgfL RL. mglL RL
BRt S.ooI BRL .00 SRL 5.00 BRL 5.00

£.,lrDctad:

A/lD(v~ed: Mar-15-07 I :0 Mar-IS-07 18:02 Mar-IS-07 I :04 Mar-IS-0718:0

UllilvRL: mglL RL mg/L RL mglL RL mglL RL
-----

21.0 5.00 12.0 5.00 I .0 5.00 50.0 5.00

6Xlr(l~'ll!d:

I A IUl /yzed: Y1ar-16-07 16:2R viar-16-0716:30 Mur-16-07 J6:32 , lar-16-Q7 16:34

Ullit.vRL: mgf RL mgiL R mg/L RL mglL RL

BRL 0.020 SRt 0.020 BRL 0,020 BRL 0.020

"U'l.UIW)1iN! It'';l\JM, and the entire OOLU pad"ll.ft"e II n:pro.~U.1. h bte1 made IOr)"(lurc:tt'lu)I'o'e I1nd C\.Irtl1dm(1111 U~.

~ IlllC'Tprrt1l1Ofu Rlxll"tJullJo C:'xpfQ..SC'd IhNUil1'K1UI tl,'" JnllIYll~::'J repo" repres,cnC lIlQ bOil Judimcn~ Lli XENCO L.J,but.lluri.
XENCO LabonHonCi lIS urn no [apomuhlll!)' I1lJ make:. no WQlTl:uuy r~ the c:ntf IHC nru\Q ~lt1LIl hereby ptUrlllN

Our lIabilH)' is limned 10 the: Dmount m... cdl.-"CJ tot 11111 wur~ N&r unl ~olh(1'\\'ltrCI a¥T«'~ ~(1 In y,T!l1n,ij.

Since 1'J90 Housron - Dallas - an Antonio - Austin - Tamp • I lillmi - l.lItin m~nCll
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Project Id:

Contact: Nicole ea s

Project Location: PHA

Certificate of Analysis Summary 278924
Port of Houston Authority, Houston, TX

Project Name: PHA Pbytoremediation Study
Date Received In Lab: Mar-12-07 04:22 pm

Report Date: 28-MAR-O?

Project Manager: Debbie Simmons

mgl Rl
-

0.420 0.010

BilL 0.002

BRL 0,010

BRL o,oor

BilL 0.010

RL 0.010

0,350 0,200
--

Bill 0,002

0,019 0,010

BRL 0.0004

BRL 0.010

BRL 0.010
~--

BRL 0.010- ._-
BRL 0.010

m~IL RL lllglL R I1lglL L

0.470 0.010 0415 0,010 0.39r 0,010

BRL 0.0021 Bill 0.002 BRl 0.002

0.036 O.OIOL BRL 0.010 BRL 0.010

BRL 0.001 BRL 0.001 BRL 0.001-- .---
BRl 0.010

1
SRL 0.010 BRL 0,010

BRL 0.010 BRL O. to BRL 0,010

0, i 9 0.200 O. '90 0.200 0.310 0.200

0.005 0.002 BRL 0.002 BRL 0,002
--------

0.048 0.010 0.036 0,0 I0 0.017 O.O]()
----

BRL 0.0004 Bill 0.0004 BRL 0.0004
-------1

BRL 0.010 SRL 0.010 BRL 0.010------ -----------
BilL 0.0101 BRl 0.010 BRl 0.010

BRL 0.0101 BRL 0.010 BilL 0.010
-------j---- -----

0,037 0.010: BRL 0.010 BRL 0,010

278924-005 278924-006 278924-007 27 924-008

PR -Ooo~ PR, .(loo6 PRS-4){){l7 PRS-oOOS

WATER lATER WATE WATER

Mar-12-0? 12:31 Mar-12-07 12:34 MUI'-12-0712:37 Mar-12-07 J2;40

Mnr-19-07 10:47 Mar· 19-07 I J:40 Mur-19-07 I I :40 Mar-19-07 J I AD

Mar·19-071(d5 Mar-I 9-07 21 :48 Mur-J9·0722:25 Mar-19-D7 22 :30

I-

T

Lab Id:

M/I Id:

Dept":

Mafrb::

Sampled:

Exfracted:

Allaly:ed:

Ullits!R[,:

Analysis Requested

Metals by EPA 200.8

Aluminum

Arsenic

Barium

ndmium

I1romjum

Lend

Zinc

Copper

Iron

Mangallcse
-----------

Mercury

Nickel
-------------~-------

Seltnium
---------

Silver

Oil and Grease by EPA 1664

Oll & Grease. Total Recovered

TS by EPA 160.2

TSS by EP;\ 160.2

Total Cyanide by EPA 335.4

IEx/rac/ed:

;l 1foly:ed: Mur·16-07 18:08

I Unll:ilRJ.: rngfL RL

BRL 5,00

Ex/racter/:

Allolyud: !Io-lJr-15-07 8:08

Un I/s/R I.: mg/L l

19.0 5,()O

xfracted:

A/lo~r:ed: Mar-16-07 16:36

V"lf:;lR I.: Illg:L RL
-

BRl 0.020

Mar-16-07IR:IO

mglL RL

BRL S.OO

Mar-1S-07 IS: I

m 'L RL

27.0 50

Mar-I 6-07 16:38

mg/L RL

SRL 0.020

Mar-lo-07 J8: J8

mglL ilL

Bill 5.00

Mar.15-07IS:I:!

mgfL RL

23.0 5,00

Mar-16.IJ7 16:40

msil RL

Bill 0,020

Mnr·15-071 :14

l11g1l Rl

18,0 5,00

\1ar·16·07 16:42

mgll RL

BRL 0.020

TIm allillytlc",1 rq'>O . und Iht r:n'lre J,JIQ pa.:bJj.'t Jr ~mr::nh, I 'h«n nud~ lor YOU! t"ChJ$l\t And confldcJ11lJlI u...~
~ IntC'rprc:t.lllmu. and ro.ull' ('-'Cpt"bkU IhJouo.oou' '~Ii Ilnalytli,;:.ll rtp..Jn t'q)l'bll1llhcbolJudiYf'rnto!XENCO LIb-In ,~.
XENCt) L.ab\lrt:llltnC'o I[ umt'3 no l'npOt~lblJft)·.ani.J nlJ.l:kes Il"" ",lrrnrl1y 1.0 Ihe: ~nu u,C' 01' he unla her~b prCllt'ntcd,
Om II"bllltj' I~ I1mucd III lhe UrU lnv It~ (or thb work ordc:r ul'll :I. ot1'Jtt'o'{L\e ~1V(,N 10 III wrltlllj..

SIIICC 19'}O Houston - Dallas· an Antonio· Austin - TlIInpll - Miami - Larjn Americn
/-~~~

..... Carlos A~ t:;stfo, Ph. A

Managln Director. T xa
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Mar-12-07 04:22 pm

28- M-07

Project Id:

Contac!: Nicole Cass

Project Location: PHA

Certificate of Analysis Summary 278924
Port of Houston Authority, Houston, TX

Project Name: PHA PhytoremediatioD Study
Date Received in Lab:

Report Date:

Project Manager: Debbie Simmons

Allalysis Requested

Metals by EPA 200.8

Aluminum

Arsenic

Bnnum

Cadmium----
Chromium

Copper

Iron

Lad

Manganese

Mercury

Nickel

Selenium

Silv I'

Zinc

Oil aDd Grease by EPA 1664

O,l Grease. Total Recovered

TSS by EPA 160.2

TS by EP 160.2

Total Cyanide by EPA 335.4

Cyunide. Total

Lab Id:

Field Id:

Depth:

,"'latrix:

Sampled:

E:rJrai"ted:

Analyzed:

UnifsIRL:

; Extracted:

A"'11)'zl''':

Ull/ts/RL:

EX/rilch''':

Alla~v:ed:

lli/slRL:

Cor/rorte":

A//IIly:£":

U/lils/Rl.:

27 924-00'1

rR -000

WATER

Mar-12.{J7 12:43

Mar-19.{J7 11 :40

1\ 01'-19-07 22:34

mglL RL

0.229 0.010

BRL 0.002

0.0'3 0.010

BRL D.OOI

BRL O.OID

BRL D.OIO

0.280 0.200

BRL 0.002;

0.025 0.010

BRL O.OO()4 !
. -
BR.L 0.010

BRL 0.010

BRL 0.010'

BRL 0.010.

Mnr-16-07 18:22

I11g/l RL
-

5.33 5.00

MflJ"-15-07 18: 16

mglL Rl

17.0 5.00

Mnr-16-0716:44

m~IL Rl

BRL 0.020

nll~ lJ.U1:s1)11l".JI repvn. und the colJrT Wlt p ~baGe II rrpre- r.tl>. hm bun nloOXle (UI ;.Xlur Odu..MH lind &,;onfidentlJI Ullie.

Th~ 1Il1ttpfTldtion d.nd ,~uJb C')opr~ rhr..H.lgh..'ut ,h :anllynCll rcpor1 rcp~11hc Jodpltnl or. 'ENeo UNttlltana.
XENCU Labooltone IlNUmc:> no I ~\Molblh'Y omd m-.lo.:c nn WrrnuJt)r lu the ~tlilaot orrlu: JlILa htrtl-t' procnlN.
Our h6bHlt'), u limited 10 the mnnunl ln~"\...1 t:d (lJr Ihl Wl1'li;. t>nJC1 unl \llhe:v.15c GYJ«\J tt.' In ~nllna

ince 1<,190 Hall,tan - alias - un ilIon; - Austin - Tampa· 1illmi - Llltin Amcric~
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C F_I_a_9_9_in_9_C_r_ite_r_i_a ) U.I_IUl'-l;

x In our quality control review of the data a QC deficiency was observed and flagged as noted. MS/MSD
recoverie were found to be outside oftlle laboratory control limits due to possible matrix /chemical
interference, or a concentration of target analyte high enough to effect the recov ry of the pike
concentl'ation. T11is andition could also effect the relative percent difference in the MS/MSD.

B target aualyte or common laboratory contaminant wa identified in the method blank. lts presence
indicates possible field or laboratory contamination.

D The ample(s) wcr diluted due to targets detected ov r the highest point ofth calibration curve, or due to
matrix interfen.:nct.:. Dilution factors are included in the final results. The result is from a diluted ample.

E he data exceeds the upper calibration limit; therefore, the concentration is reported a estimated.

F RPD exceeded lab control limits,

J The target analyte was positively identified below the MQL and above the SQL.

U Analyte was not detected.

L The LCS data for this analytical batch was reponed below the laboratory control limits for this analyte.
The depariment supervisor and QA Director reviewed data. The samples were either reanalyzed or flagged
as estimated concentrations.

H The LCS data for this analytical batch was reported above the laboratory control limits. Supporting QC
Data were revie\\,'ed by the Department Supervisor and QA Director. Data were determined to be valid
for reporting.

K a pI analyz d outside of t' commended hold time.

Recipieltt ofthe Prestigious SUI all Bus/ne. s Administration Award ofExcellence ill 1994.
Certified and approved by mlmel'O is States alld Agencies.

A Small Busine. s and Minority Slatus Company thaI delivers SER VICE and QUA LlTY

Houston - Dallas - San Antonio· Austin - Tampa· Miami· Latin AmerIca

11381 Metidowg en Lane Suile OLlston. Tx 770S2-~647

9701 Harry Hin~ Blvd. Dallas. TX 75220
5332 Blackberry Drive, Suite 104. Sun Anlonio, TX 78238
3016 U, ,HWY 301 North - Suite 900. Tampa. FL 33619
5757 t\W 1581h I. Miami Lnke . FL33014
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(2 I) 58Q·0692
(:1 14) 902 0300
(210) 509·333
l~13) 620-2000
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Fax
(281) 5 9-0695
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(20 l) 509-3335
(8 IJ) 620·2033
(305) 23-8555



Work Order #: 78924

Blank Spike Recovery

Project Name: PHA Phytoremediation Study

Project 10:

b Batch #: 693519

Date Analyzed: 03/191'2007

Sample: 493258-1-BK

Date Prcpar d: 03/1912007

Matrix: Water

Analyst: M H

Reporting Units: mgll.. Batch #: ) BLANK /BLANK SPIKE RECOVERY STUDY

Metals by EPA 200.8 Blank pike B1Jlnk Blank Control
Result Added Spike pike Limits Flag

IAI IB) Rcsull %R. %R
Analytes ICJ ID)

Aluminum 0.011 0.200 0,201 95 85-115

IArsenic '0.002 0.050 0,055 110 85-115

Barium <0,010 0.050 0.051 102 85-115

Cadmium <0,00\ 0.020 0.021 105 85·\15

Chromiulll 0.010 0.050 0.057 114 85·115

Copper '0.010 0.050 0.057 114 85·1\5

Iron <0.200 0.200 0.176 88 85·115

Lend <0.002 0.050 o.ass 110 85-115

Manganese <0.010 0.050 0.055 110 85-1 )5

Mercury 0.0004 0.0010 0.0010 100 85-115

Nickel <0.010 0.050 0.050 100 85-115

Selenium 0.010 0.050 0.055 lID 85-115

Silvor <0.010 0.020 0.020 100 85-115

Zinc <0.010 0.050 0.053 106 85-115

Blank pike Rc<;overy [DI- IOOW[Cj.[BJ
I~II results nrc based on MDL and vlllidutcd for purpos.
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Work Order #: 7 924

C_' B_la_n_k_S_p_i_k_e_R_e_C_O_v_ery J
Project Name: PDA Phytoremediation Study

Project ID:

ab Batch #: 693565

Date Analyzed: 03/1912007

Sample: 493259-1-BKS

Date Prepared: 03/19/2007

Matrix: liter

Anal)" t: MCH

Reporting nits: mglL Batch #: I BLANK /BLANK SPIKE RECOVERY STUDY

Metals by EPA 200.8 Blank pike Blank Blank Cootrol
Result Added Spike pike Limil~ Flags

IAI JBJ Rrsult %R "loR
Analytes ICI 101

Aluminum '0.010 0.200 0.196 9R 85-115

Ar'cnic <0.002 0.050 0.049 98 85-1 IS

Barium <0.010 0.050 0.050 100 85-115

Cudmium 0.001 0020 0,019 ()5 85-115

Chromium -0.010 O.OSO 0.046 92 85-J 15

Copper 0.010 0.050 0.045 9<l 85-115

Iron <0.200 0.200 0.180 90 85-115

U:lld <0.002 0.050 0.048 96 85-115

Manganese <:0.010 0.050 0.048 96 85-115

MereuI)' <:0.0004 0.0010 O.OO! I J 10 85-115

Nickel <0.010 0.050 0.045 90 85-115

Selenium <0.010 0.050 0.054 108 85-115

Silver <0.010 0.020 0.018 90 85-115

Zinc <0010 0.050 0.044 88 &5-115

Lab Balch II: 693521

Date Analyzed: 03/1612007

Sample: 693521-I-BKS

Date PreplI red: 03/16/2007

Mlltrb:: Waler

Analyst: MAS

Reporting Units: mgfL Batcb #: 1 BLANK IBLANK SPlKE RECOVERY STUDY

Total Cyanide by EPA 335.4 Blanl, Spike Blnnl< Blanl< onlrol
Result Added Spike Spike Limil~ Flags
I I IHI Result %R 'loR

Analytes I J IDI

Cyanide:. TOlal <0.020 0.200 0.197 99 80-120

B~an' Spike Recowl}' [DJ IOO·[CJ/[BJ
, II resull' nrc based on MDL Ilnd validare for QC purpose.
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Work Order #: 278924

Analyst: AMB

Lab Batch ID: 693470 Sampl£': 693470-1-BKS

BS / BSD Recoveries

Project Name: PHA Phytorcmediation Study

Date Prepared: 03/1 fi!2007

Batch #:

Project 10:
Date Anal)rJ;ed: 03/16/2007

Matri;\:: Waler

~-

Uni~: mgIL BLANK /BLANK SPI KE ( BLANK SPIKE DUPLICATE RECOVERY STUDY

Oil and Grease b)' EPA 1664 Blank Spike 8lll"k Blank Spikc Blank BIle. Spk Control Canlrol
Sample Result Added Spike Spike Added Spike Dup. RPD Limits Limits Flu!!

IAI 181 Resoll. %R Ilq Dupllcate %R % o/.R e/.RPJ)

Analytes ICI IDI Re-sull IFI IGI

Oil & Gress.... Tol;l! Recovered <5.00 4(1.0 36.3 91 .10.0 31.5 79 I .. 70-130 20

Analyst: AMR

lAth Batch TIl: 693472 Sample: 693472-I-BKS

Dale Prepared: 03/1612007

Batch #: I

Date Analyzed: 0311612007

MatTix: Water

Units: mgfL BLANK {BLANK SPIKE (BLANK SPIKE DUPLICATE RECOVERY STUDY

Oil and Grease by EPA 1664 Rlonk Spike Bluuk Dlank Spike Blank Blk. Spk Control Control
Sample Rc-sull Added Spike Spike Added Spike nul'. RPD Limils Limits Flag

IAI IB] Result "loR IE) Duplicate O/.R % "loR %RPO

AnaJytes ICI 11>1 Resull WI IGI

011 & Grease. Tolal Recovered <).00 40.0 36.4 91 40.0 35.5 89 2 70-IJO 20

Analyst: KHM

Lab Batch ID: 693403 Sample: 693403-1-BKS

Dall' J'rl'pB'"l'1J: 03/15/2007

Batch #: J

Date AnaJY-l.cd: 03115/2007

MatrIx: Water

Units: mgfL BLANK {BLANK SPrKE I BLANK SPIKE DUPLICATE RECOVERY STUDY

TSS by EPA 160.2 Blank Spike Blank Blank Spike Blnnk Blk. Spk Control Control
Sample Result Added Spike Spike Added Spike Dup. RPI> Llmlls I.lmib Flag

(AI 181 Result %R lEI Duplicate "loR 0/0 ·IoR %RPD

An.alytes IC) 101 ResulllFI IGI

TSS by E"Pi\ 160.2 <5.00 1000 ')44 94 1000.0 964 96 2 HlI-I20 10

Relative Perccnl Differencr RJ'D = 100·I(D-I-1'(O FII
Blank SpIke R.x;QVelY [DJ - 100-(C),lBJ
Hlank Spike Duplicalc Recovery [GJ - IOO"\F)IJFJ
All results are based on MDL and Validated for QC Purposes
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Work Order II: 278924

( Form 3 - MS / MSD Recoveries ~
Project Name: PHA Phytoremediation Stuay

PrO.iect m:

Lab BatchID: 6\1351\1

Date Analp.ed: 03119/200

QC- Sample JD: 279246-003 S

[)ate Prepared: 03119/2007

Balch II: I Main):: Water

Analyst: MCH

allix Spi.kc DupJ"".c Percent Rcto\'Ct)' (G) - IOO'(F-t\

Reporting Units: mgIL MA TRIX SPI KE I MATRIX SP1KE DUnICATE RECOVERY STUI)Y

Metals by EPA 200.8
Parent Spiked Sample Spiked Duplicate SpIked Control Conlrol
Sample Spike Result Sample Spike Spiked Sample Dup. RPD Limits l.imits Flog
Resplt Added ICI "loR Added Resplt WI "loR "I. "loR %RPD

Analytes IAI IBI IDJ lEI IGI

Aluminum 0.U36 0.200 0.295 130 0.200 0.291 128 2 75-125 25 X

Arsenic <0.002 0.05U 0.057 11<1 0.050 0.057 114 0 75-125 2S

Barium 0.140 0.050 0.189 9R 0.050 (Un 104 6 75-125 25

CadmIum <0.001 0.020 0.021 105 0.020 ll.O21 105 a 75-125 :!5

CbrolTlIUrD <0.010 0.050 0.062 124 0.050 0.062 124 0 75-125 25

Copper <0.010 0.050 0.056 ll2 0.050 0.055 110 2 75-125 25

Iron 1.45 0.200 1.65 100 0.200 1.67 110 10 75-125 25

Lead <0.002 0.050 0.057 114 0.050 0.058 116 2 75-125 25

Manganese 0.189 0.050 0.11l7 0 0.050 0.181 0 NC 75-125 25 X

Mcrcwy <0.0004 0.0010 0.0011 110 0.0010 0.0011 110 0 75-125 25

Nid:el 0.014 0.050 0.069 110 0.050 0.070 112 2 75-125 25

Scl"n1urn <O.OID 0.050 0.062 124 0.050 0.061 122 2 75-125 2S

Sit",r <0.010 0.020 0.020 100 0.020 0.019 95 5 75-125 25

Zinc <0.010 0.050 0.056 112 0.050 0.053 lOG 6 ')5·125 25

Matrix Spike Pen:cnt RC<:(»LT)' IlJJ IOO·<l·Al'B
Relall\"e Percent Difference Rrv 200'(D-G~ID'G)

ND - Nul Delo:t<-d. J - Prcsetll B.:IolI Rel'olllng lurul B - P=l In Dian\.. N!I. No. ReqllC"led. 1= IntCtference, 1'1/\ - Not
.-\pplic:>bJcN - Sc, N:urati\"c. I:.QL - I:stmu!cd Quant.LlllOll Urnit



( Form 3 - MS / MSD Recoveries)

Project Name: PHA Phytoremediation Study
~

Work Order #: 278924

Lab Batch ID: 6')3565

Date Arllllyu>d: 031191200

QC- Sample TD: 278924-00& S

nate Prepared: 03/19/2007

Balch Ii:

AlIRlyst:

1

MCH

Project ro:

Malr;):: Water

Reportin~ Units: mgIL MATRIX SPIKE I MATRIX SPIKE DUPLICATE RECOVERY STUDY

Metals by EPA 200.8 rarcnl Sf'i ked Sample Splkffi Duplicate Spiked Control Control

I
Sample Spike I{<'SIlIt Sample Spike Spiked Sample Dup. m'D L.lmHs Limits Flu!:
Result Added ICJ ~..R Added Result IFI "loR % %R %RPD

Analytes IAI IBI lUI IEj IG)

Aluminum U.415 0.200 0.631 108 0.200 0.636 111 3 X5-115 2S

Arsenic <0.002 0.050 0.033 66 0.050 0.035 70 (, 85-115 25 X

Ranum <0.010 0.050 0.051 104 0.050 0.053 106 2 115--IIS 25

Cadmium <0.001 0.020 0.007 35 0.020 0.007 35 0 85-115 25 X

Chrotruum <0.010 0.050 0.038 76 0.050 0.038 76 0 85-115 20 X

Copper <0.010 0.050 0.035 10 0.050 0.036 72 3 85-115 25 X

Iron 0.390 0.200 0.6W 135 0.200 0.660 135 () 85-115 25 X

Lead <0.002 0.050 0.040 SO 0.050 0.040 80 0 85-115 25 X

Manganese 0036 0.050 0.080 88 0.050 0.081 90 2 85-115 25

Mercury <0.0004 0.0010 U.OOIl 110 0_0010 0.0012 120 9 85-115 25 X

Nickel <0.010 0.050 0.031 62 0.050 0.031 62 ° 85-115 25 X

St'It'J1Jum <0_010 0.050 0.039 18 0.050 0.041 82 5 H5-IIS 25 X

Silver <0.010 0.020 0.013 65 0.020 0.013 65 0 R5-11S :..s X

Zinc <0.010 0_050 0.047 94 0.050 0.049 98 ~ 85-115 25

Lab Balch 10: 693521

Dale Anal~7.ed: 0311612007

QC- Sample rD: 278896-001 S

Date Prepared: 0311612007

Batch #:

Analysl:

I

MAE

Matrix: Water

Malrix Spike Duplicate 1''''':''01 Rcco\~1)' IOJ ~ IOO?(F-Al'E

Reporting Units: mgIL MATRIX SPIKE I MATRI.X SPIKE DUl'LJCATE RECOVERY STUDY

Total Cyanide by EPA 335.4 P'lrcnl Spiked Sample Spiked Duplicate Spliced Control Control
Sample Spike Result Sample Spike Spiked Sample Dup. RPD Limits Limits Flag
Resuh Add<.-d ICl ':loR Added Result IF] "loR % ~~R °1..RPO

Analrtes IAI IHI II» lEI IGI

Cyamde. Total <0.020 0.200 0201 101 0.200 0.201 JOI 0 80--120 20

M3IrL~Spik" P=t Rcro\"cry [D] ~ IOOole·A) H
Rd3Ji,c Pc:rrenl Diffc"'Dl.-e RPD ~ 200?ID--())'(D I G)

ND - Not IktttteoL J - ~'f1' Bckm Roporling Lmu~ B - P'CSClll U1 Blan!:. NR ~ No. Rc-q~Icd. I - Interference. NA ~ NUl
AppJi<:abkN S"" NarraIM. EQL - lislumt<tJ Qwnl1l"'OD LUJlIl



Sample Duplicate Recovery

Project Name: PHA PhytoremediatioD Study
Work Order #: 278924

ab Batch #: 693519
Date Analyzed: 3/1912007

QC- Sample 10: 279246-003 D

Date Prepar d:

Batch #:

03/1912007

I

Project 10:
Allalyst: MCH

Matrix: Water

Reporting Unit : mg/L SAMPLE I SAMPLE DUPLICATE RECOVERY

Metals by EPA 200.8 Parcnt ample ample Control
Result upllCllte RPD Limi FLag

(AJ Result 'V.RP

Analytc 18)

Aluminum 0.036 0.029 22 2S

ArseniC "'0,002 0.002 C 2

Barium 0.140 0.136 J 2

Cadmium <0.001 <.0.001 1\C 2S

Cluomiull1 <0,010 -0.010 NC 2S

~opper <0,010 0.010 ,C 25

Iron 1.45 1.40 4 25

Lead 0.002 0.002 liC 25

Mangnnese 0.189 0.179 5 25

Mercury 0.0004 <0.0004 NC 25

Nik I 0.014 0.012 1$ 25

:;elenium 0.010 <0.010 NC 25

Silver <0.010 0.010 NC 25

Zinc <0.010 <0.010 NC 25.

Spike ReJath Oifferen~ RPD 200 • I(B-A}!(S"'A) I
All Result. are bn~d on MOL and validnted for QC urpo>es.
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Sample Duplicate Recovery

Project Name: PHA Phytoremediation Study
Work Order #: 27 924

Lab Batch #: 693505

Date Anal~d: 03119/2007

QC- Sample 10: 27 924-006

Date Prepar d:

Batch #:

3/19/2007

1

Project 10:

Analy I: rCH

Matrix: Water

Reporting Unit : mglL SAMPLE f SAMPLE DUPLICATE RECOVERY

~etals by EPA 200.8 Par nl ample S:lmple Control
Resull Duplical RP Limits Fla

(AI Result '/oRPD

Analytc IBJ

!Altlminum 0.415 0.495 III 25

!Arsenic <0.002 O.OO::! NC 25

BlIrium <0.010 0.012 NC 25

!clldmium <0.001 <0.001 IC 25

!chromium -<0.010 <0.010 lC 20

!copper '0.010 <0.010 K 2S

Iron 0.390 0.520 29 2S F

Lead <0.002 O.Oo::!. NC 25

M~nganese 0.036 0.043 18 25

Mercury <0.0004 <0.0004 NC 25

N' kel <0.010 0.010 NC 25

Selenium <0.010 <0.010 NC 25

Silver <0,010 <0.010 NC 25

Zinc 0.010 0.012 NC 25

Lab Batcb #: 693470
Date Analyzed: 03/16/2007

QC- Stlmpl(' 10: 278897-001 D

Date Prepared:

Batch II:

031)612007

I

Analyst: AMB

l\1nlri~: Waler

Reporllng Units: mg/L SAMPLE i SAMPLE DUPLICATE RECOVERY

Oil and Grease by EPA 1664 Parenl Sample Sample Control
Result Dupllcme RPO Limits Flll~

(AJ Result %RPO

Analyte IB(

foil & Gre~:;e. Toml Re 'overed 949 9.75 J 20

ab Batch #: 693403

Date Anal)'zed: 0311 5r2007

- ample ill: 27R909-002 D

Dale Prepared:

Batch f/:

03/1512007

I

Analy t: KHM

Matrix: Water

Reporllng Unit: mglL SAMPLE / SAMPLE DUPLICATE RECOVERY

SS by EPA 160. Iparenl ample ample COlltrol
Result Dupllcale RPO Lim/l lag

(AJ Rc ult %RPD

Analyte tBI

trss b)' EPA 160.2 <5.00 <5.00 Ie 20

pike Relatiyc Dlfferen e RPD 200 -, (B-A}/(B-A) I
All Results are based on MOl. nnd validuted for QC purpose .
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Work Order #: 278924

Sample Duplicate Recovery

Project Name: PHA Phytoremediation Study

Lab Balch #: 69340

Date Analyzed: 03,11512007

QC- Sample 10: 27 924-009

Datc Prepared:

Batch #:

03/1512007

I

Pro.ject In:
Analyst: KHM

MatrLx: Water

Reporting Units: mgiL SAMPLE / SAMPLE DUPLICATE RECOVERY

TSS by EPA 160.2 Parent Sample Sample Control
Re:m[t Duplicate RPO Limits Flag

[A] Result %RPD

Analyte IBJ

trss by EPA 160.2 [7.0 16.0 6 20

Lab Batch #: 9352 [

Date Analyzed: 03/16/2007

QC- Sample TO: 27 96-001 D

Date Prepared:

Batch #:

03(16/2007 Analyst: MAB

Matrix: Water

Reporting Units: mgfL SAMPLE I SAMPLE DUPLICATE RECOVERY

Total Cyanide by EPA 335.4 Pareot Sample Sample Conlrol

Result Duplicate RPO Limits Flag
IAJ Resu[t %RPO

Analyte 181

CY;lllide. TOlal <0.020 I <0.020 NC 20

Spike Relntivc Difference RPD 200 "I (B-A;I(B-A) I
All Re~lIIL~ ure based on MDL nnd validoled for QC pllrpo~es.
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Client:

Date/TIme:

Lab 10#:

Initials:

PreloglnINonconformance Report- sample Log-In

f Or r(
? (I Z (t

Simple Receipt Checklist
.-= I ,

'1 Temperature of containerl cooler? ~ as No NlA / t'. ·C
It2 ShIpp/no container In aood condhlon? (' 88 No Nona
t3 5amplea received on Ice? as No NlA BlLNWWiter
*4 Custodv SeaJs Intad on shipping conts.lnerl cooler? Yes No r41/('

ItS Custody Se&ls Intact on BernDie bottfeal contaJner? Yes ~,,:

jffi Chaln of Custody present? lV'ei No
1#7 Sample Instruetlons complete of ChaJn of Custody? /)(es No
18 Any missing/extra samples? Yes (N'ri
19 Chain 01 CustodY slaned when reflnQulshedl received? "ves No
"10 Chain of Custodv acrees with sample fabella)? (Yes No
'111 ContaIner labeI(sll8alble end intact? I~es No
'12 SarnDI. matrix! crooertles acree with Chain t:i Custody? If'ea No
N13 SamDles In procer conts.Inerl bottle? '/Ves No
114 Samples preserved? /'fes No NlA
115 Sample contaJner Intact? ,,-ves No
'18 Suffldent sample amount fOf Indicated testes)? ~ ¥ss- No
'17 All samDlea received wIttlln sufficient hold lime? \'es No -
'18 Subcoutract of samD!ell)? Yes No ( NiA
'19 VOC samples have zero headspace? Yes No ' -N/A

-
Nonconformance Documentation

Contact:

Regarding:

Contacted by. Date/Tlme:

CorrectIve Action Takan:

Check ailihat Apply: o
o

ellent unders1ands and would like to proceed with analysis
Cooling process had begun shortly after sampling event
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Analytical Report 282953

fo

Port of Houston Authority

Project Manager: Nicole Cass

PHA Phytoremediation Study

04-JUN-07

XENCO
Laboratories

--4c.__ ""1 :r:

11381 Meadowglen, Suite Houston, TX 77082 Ph:(281) 589-0692 Fax:(281) 589-0695

NELAC certification numbers:
Houston, TX E871002 - Miami, FL E86678 - Tampa, FL E86675

Houston - Dallas - San Antonio - Austin - Tampa - Miami - Latin America
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04-JUN-07

Project Manager: Nicole Cass
Port of Houston Authority
Post Office Box 2562
Hau ton, TX 77252

Reference: XENCO Report 0: 282953
PHA Phytoremediation Study
Project Addrcss: PH

Nicole Cass:

We are reporting to you the results of the naly e, p rformed on the sample received under the project name
referenced above and identified with the XENCO R port Number 282953. AU results being repMed under
this Report Number apply to tbe samples analyzed and properly identified with a Laboratory Dumber.
Subcontracted analyses ar identified in thi report with either the NELA . certification number of th
subcontract lab in the analyst 10 field, or the complet subcontracted r port ttached to this report.

Unless otherwise noted in a Case NalTativc, all data reported in this Analytical Repon are in compliance with
NELAC standards. Estimation of data uncertainty for this report is found in the quality control section of this
report unless otherwise noted. Should insufficient sample be provided to the laboratory to meet the method
and NELAC Matrix Duplicate and Matrix Spike requirements, then the data will be analyzed, evaluated and
reported using all other available quality control measures.

The validity and integrity of this report will remain int.act as long as it is accompanied by this letter and
reproduced in full, unless written approval is granted by XE CO Laboratories. This report will be filed for at
least 5 years in our archives after which time it will be destroyed without further notice, unless otherwise
arranged with you. The samples received. and described as recorded in Report No. 282953 will be filed for
60 days, and after that time they will be properly disposed without further notice, unle s otherwise arranged
with you. We reserve the right to retum to you any unused samples, extracts or solut ions related to them if we
consider so nece ary ( .g., samples identified as hazardous waste, sample size exceeding analytical standard
practic 5, controlled sub tance under regulated protocols, etc).

We thank you for selecting XENCO Laboratories to serve your analytical needs. If you have any questions
concerning this report, please feel free to contact us at any tim

Respectfully,

-
Carlos A. Castro, Ph.D., MBA

Managing Director, Texas

Recipient ofthe Prestigious Small Business Administration Award ()/Excellence in 1994.
Certified alld approved by numerous Stales and Agencies.

A Small Busines. and Minority Stalll Company 'hat deliver SERVICE and QUALITY

Houston - Dallas - San Antonio - Austin - Tampa - Miami· Latin America
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Project Id:

Contact: Nicole Cass

Project Location: PHA

Certificate of Analysis Summary 282953
Port of Houston Authority, Houston, TX

Project Name: PHA Phytoremediation Study
Date Received in Lab: Ma. -22-07 11:2 am

Report Date: 04-JUN-07

Project Manager: Debbie immons

WATER WATER WATER

Mlly-22-07 9: 3 May·22-0709:4 May-22-0709:42

Analysis Requested
Lab Id:

Field Iii:

Dep/h:

Malrix:

Sampled:

282953-001

PRS.oOIO

\ ATER

May-n-0709:30

2$2953-002

PRS-OO) I

282953-003

PR -0014

282953-{l04

PR -001 $

5,00B .0

May-2J-0715:09

mgt RL

May-24-0715:12

IllgfL RL

BRL 0.020

M~y-23-07 15:08

mg/L RL

127 5.00

May- 4-07 I :10

Illg/L RL

BRL 0,020

IVlU}'·23-07 15:07

nlg/L RL

175 5.00

Muy-24-07 15:08

ng/ R

BRL 0.020

May-23-07 15:05

mg/L RL

12.0 5,00T

May-24-0715:06

mg/L RL

SRL 0,020

/li/slRL:

r--
E.\·/rtlc/ed:

An/llyzed:

UnitslRL:

A/lo/ned:I .

Oni/s1RL:

Ex/rae/ed: May-23-0709:45 1:Iy-23-0700 :45 May-23·0709:45 May-23-07 09:45

Aflalyzed: Muy-23-07 4:3 May-23..()7 14:42 M8y-23-07 14:47 May-23-0714:51

mg/L RL mglL RL mg/L Rl. Ing/L RL
----=

0.124 0.010 1.23 0.010 1.24 0.OH1 1.37 0.010

0.004 ,002 0.006 0.00. 0.003 0.002 0.004 0,002--- -----
0,021 .0 I° 0.041 0.010 0.035 0.0 I 0 0.044 0.0 I0

BRL ,001 SRL 0.001 SRL 0.001 BRL .001
+--

BRL ,010 BRL 0.010 BRL 0.010 BRL 0.010
-'--

BRL 0,010 BRL 0.010 BRL 0.010 BRL 0.010

0.2~O 0,200 1.01 0.200 1.22 0.200 1.36 0.200

------- BRL 0.002 0,004 0,002 1 0.006 O.002~-'-o.OO 0.002

0.010 O.OiO 0.082 0.010 0,079 ·0.0l0t 0.113 0,010

SRi 0.0004 BRL 0.0004 BRL 0,0004 BRL 0.0004

0.016 0.010 0.018 O.OlO 0.010 0.010' 0.015 o.ol(}

SRL 0.010 SRL 0.010 BRL a.olo
f

BRL 0,010

~
SRL 0.010 BRL 0.010 BRL 0.010~ SRL 0.010

SRL 0.010 0.014 0.010 0,031 0.0101 0,037 0.010

ExlroC'/Rd:

AJla/YUII: Muy-24-0703:30 ,....hy-24·0708:35 May-24-0708:40 May-14-0708:45

I l./nil.'ilRL:1 J1 'L~~L mglL RL mglL RL mglL RL==c SRL 5.00 BRL 5.00 BRL 5:0-0-~ '--B-RI:: . 5.00

E,,,,lrae/I!d:

Metals by EPA 200.8

TSS by EPA 160.2

Oil and Grease by EPA 1664

M:lngane e

Mercury

Nickel

Al.llninum

Arsenic

Barium

Cadmium

Chromium

TS by EPA 160.2

Total Cyanide by EPA 335.4

Copper

Iron
------

Le:ld

Oil & Gren"e. 0131 Recovered

Zinc

Selenium

Si'ver

Cyanide. TOlal

Houston - DlIlla~ - nn Antonio· Auslin - Tampa - liami - lin meric<iocc 1')90

Ttll,. nL1l~h:~1 1'q)01"I. iV'Id lhe ~rll'E' CI.::.1.1 Tlnrknae Jt ~nl\., hw. he.:n 1ll~lt for ~aur o:ttc.lub~' c c.nd l.'Oniidmli.J'J lUC.
The rntetpn-W!Jom. and re:ru]li ~)(prt':(..a11hrouy'bou{ l.hu anaJyliC\,\( rcporc ft:pl'titnllhr: tm.I .lllda:mcn1 til' XE~ V LAboJUt~1nl::l

XE CO LlIborMoriel ~uma ntl faJ'lOMlbtht), Jd mnkn OQ ·,.. ilt7\u~r)' to the l:nd ~(' of'he d UI hCR'by prt:m"lltJ.

t)ur IInbllity 1:10 ~Imhtd tl) Inc wTIlJUnl invokdi for Ihh. 'l,\,ork (m,ll:r UJ1I~ olh-rrwi:.~ Il) In lrtoT1f111,ij,
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Project Id:

Contact: Nicole Cass

Project Location: PHA

Certificate of Analysis Summary 282953
Port of Houston Authority, Houston, TX

Project Name: PHA Phytoremediation Study
Date Received in Lab: May-22-07 11 :22 am

Report Date: 04-JUN-07

Project Manager: Debbie SimJJlons

Sumplcd: Iny-22-07 09:4

Analysis Requested
wbld:

Field Id:

Dep/h:

.'rIalrLI::

282953-005

PRS-OOH,

WATER

282953-006

PRS..()OI i

\ATER

Muy-22-07 09:5 I

282953-007

PRS-QOI8

WATER

May-22-07 09:54

2 2953-008

PRS-0019

\ 'ATER

May-22-0709:50

May-23-07 09:45May-23-07 09:45

Muy-23-07 15:

Mny.23-0709:45

Mny-23-07 15: 0 May-23-071 :21

RL mglL RL rnsfL RL

0.01 .949 0.010 0.774 .010

0.002 0,008 0.002 0.007 .002

0.0\0 ,079 0.010 0,065 .010

0.001 BR.L 0.001 BRL 0.001

0.010 RL 0.010 BRL .010
-----

0,010 BRL 0,010 BRL 0.010

0.200 1.0\ 0.200 0.770 0,200
------

0.002 0.004 0.002 i 0.002 0.002
+1-----· - _-l- _

0.010 0.077 O~IO1 0_.0_6° °,_0_1()

0.0004 BRL 0.0004 BRL 0.0004-1- _

0010 0.016 0.0~OI 0_,_02_2__ 0.010

0010 BR.L 0.0101 BRL 0.010-------
0,010 BRL 0.010 BRL 0.010

------
0.010 0.0130,OiO BRL 0.010

-+

Ulliis/RL:

EXJrac{~d: Mny-23-0709:45

AllUlyud: May-23-0 14:55

lIl11fL RL mgfL

3.06 0.010 1.0'

0.007 0,002 0.008

0.086 0.0 I 0 0.063

aRL .001 BRL

0.012 0.010 BRL

0.011 0.010 BRL

2.56 0.200 1.16

0,026 0.002 0.004
--j-----

0.319 0.0 10 0.239

r------sr;,-C 0.0004L BRL

~ 0.010 0.030

BRL 0.0 I0 3RL--------'---- ,--+---
BRL 0.010 BRL----

0.067 0.0 I0 0.019

Lead

Aluminum

Menie

Bnrium

Cadmium

Chromium

Copper

MangHne'c

Mercury

Niek I

Metals by EPA 200.8

Iron

Zinc

Selcniltl11

Silver

MU~·-24·07 08:55 Mny-24·0709:00 M:1y-2-1--07 09:05

mglL RL
i

fllgiL RL mgfL RL

BRL 5,00, BRL 5.00 BRL .00

Oil and Grease by EPA 1664

Oil & Grease, Total Recovered
------

TSS by EPA 160.2

TSS by EP 160.2

Ex/roc/cd:

I
AI/oly:.£d:

Ul/i/s/IlL:

.r/raC/ed:

AI/alyzed:

Ullils/8L:

May-24-07 08:50

mglL RL

BRL 5.00'

May-23-07 15: J 0

mglL RL

978 5,00

May-23-07 15: II

rnglL RL

'41 .00

Mn)'-23·07 15: 12

mWL RL

52.9 5.00

May-23-07 15: 13

IllgfL RL
-----

37.0 5,00

Total Cyanide by EPA 335.4

Cyanide. Totai

EXlrac/e(l:

Alla(V"'Jd:

UI/its/RL:

~1:ly·:!4-07 15: 18

mglL RL

BRL 0.020

May-24-07 15:20

mgiL RL

ORL 0.020

May-24-07 15:22

mglL RL

BRL 0.020

Muy.24-07 15:24

mgfL L

BRL 0.020

nil. ,\ll,d}tJC'",,1 report. ,'!\d 1hc C'lH.l~ c:l.J.w PacoiC h ~~nb. h.ll.s b-«'nnw.'IJo lor your f'.clusl"t' waJ ("unfidenliJ.( u\"c:.
n1C Il1ltrplVw1fot\J, Imd rQU11f, t",p'~ed throulj::hout thIS 4nClI]1lcal report rt'p~r r~ h't'lJudalnerlc of XE 'CO lnborulL..I~C'~,

XE.NCO LaOOrulOrlet l1»umc) no r~.. n"lbihry lind TTUlko Ill,) \ f1on~ W lhe end U I,'l(thfl dfllO hCfClbyprocnre<!.
'Jur lIablllty it hmucd to thC(1l1M)Unl il)'IoOlctd r('lr ,I'li, won ord.a unl~, Clll).cNtle RiTCC<d III rn \\T1l1n-,=.

Since 1990 HC'llSIOn - DClllns - 'an Antonio - Austin - Tampa lYhaml - Lmjn America
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Mlly-22-07 II :22 am

04-JUN-07

Certificate of Analysis Summary 282953
Port of Houston Authority, Houston, TX

Project Name: PHA P ytoremediation Study
Date Received in Lab:

Report Date:

Project Manager:

Project ld:

Contact: Nicole Cas

Project Location: PHA

Analysis Requested

Metals by EPA 200.8

. J'Jmillum

Arsenic

Baril!

Cadmium

Chromium

Cc-ppcr

Iron

Lead

M;lngnncse

Mercury

Nickel

Selenium

Silver

Zi:lc

Oil and Grease by EPA 1664

OJ] & Grca~c. Total Reeo\' red
------

TSS by EPA 160.2

TSS by EPA 160.2

Labld: 282953-009

Field ld: ''RS-0020

Dep'!I:

MatrL~: WATER

Sampled: May-22-07 10:03

Extraeled: Ma -23-07 09:45

Allaly..e"d: May-23·07 15:25

IIits/RL: mglL RL

1.21 O.OJO

0.003 0.002

0.032 0.010

BRL 0.001
'--

BRL 0.010
..

BRL 0.010

1.13 0.200

0.006 0.002

Ii
0.067 0010

-----
BRL 0.0004
- --

0.019 0.010

BRL 0.010

BRL 0.010

0.030 0.010

Extracud:

Ana/yud: May-24-07 0<); 10

Units/RL: mg/L RL

BRL 5.00

Extracted:

AIIQI)'~f!d: May-23-071$:14

UllifsJRL: O1g1L RL
160 5.00

Total Cyanide by EPA 335.4

yanide. Total

ExtraCliJd:

AnalJ'7.ed: May-24-D7 15:26

Ullits/RL: mglL RL

BRL 0.020

ThI'Ollnlll)1ln1l tt+'on. oi.ral the cnrlrb t1:aw p......loi.\ II r~1'5~1l1~ h ~C1'l made (oq'our c~lusl~c ImJ ~nlldt1mi\1 u .
Th~ InlerprC1:atum:olIlOO mulls e:tp~h1Ll\fOUiooUt lhl" lU"It\I~1)C'..l1 Jeport rt'Pre3clll the bt\.l jlld,in'lent ~lrXENro Ul1lM1HOnc:i.
XE:-.ICO Lnb.-KU!Ond tlJ,),wn~ no ra.polll,b)lil)' and rn ea no wlUTllnty to {he- end UJCll)I'he lihtll he-reb} p~nlod
Our 1101"11111)1 l~ llTnl1cd 1C111ie 'lllM"'un1Invokcd for l~" \l.m~ nrrJer unle: otl'.~T',\"I~ .I~ In In v.';tlnl:l:.

ince lQQO Hou~ton - Dallas - an Antonio - Austin - Tampa - Miami - utili America
..--------- +--~C- %<~_

Carlos A~aslro, Ph.

Managing DireclOr. Texas
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C F_1_a..::...9..::.,9_in--=9~C_ri_te_r_ia )

X In our quality control review of the data a QC deficiency vas observed and flagged as noted. MS/MSD
reeoveri s were found to be outside oftlle laboratory control limits due to possible matrix Icbemical
interferenc • or a concentration of target analyte high enough to effect the recovery of the spike
concentration. This condition could also effect the relative percent difference in the MS/MSD.

B A target analyte or common laboratory contaminant was identified in the method blank. Its presence
indicates possible field or laboratory contamination.

D The sampl ( ) were diluted due to targets detected over the highest point of the calibration curve, or due to
matrix interference. Dilution factor are included in the final results. The result is from a diluted sample.

E The data e ·ceed the upper calibration limit: therefore, tbe concentration is report as timate.

F RPD exceeded lab control limits.

J The target analyte was positively identified below the MQL and above the SQL.

U Anal~1e was not detected.

L The LCS dala for this analytical balch was reported below the laboratory controllimils for this analyte.
The department supervisor and QA Director reviewed data. The samples were either reanalyzed or flagged
as estimated concentrations.

H The LCS data for this analytical batch was reported above the laboratory control limits. Supporting QC
Data were reviewed by the Department Supervisor and QA Director. Data were determined to be valid
for reporting.

K Sample analyzed out ide ofrecom ended hold time.

Recipient ofthe Prestigious Small Business Administration Award ofExcellence in 1994.
ertflied und IJpproved by numerous Stales and Agmcies.

A Small Bli ines. and Minorily Status Company (hal delivers SERVfC and QUALITY

Houston - Dallas - San Antonio - Austin - Tampa· Miami - Latin America

I J3S Meadowglell 'Ine Suite L Houston, Tx 77082-2647
9701 Harry Hines Blvd, Dullas. TX 75220
5332 Blackberry Drive. Suite 104, Sun Antonio, TX 7 238
3016 U.S. H\VY 301 l\orth· ~uile 900. Tampa. FL D619
5757 NW I5Blh St, Miami Lnkes. FL33014
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Phone
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(214) 1)02 0300
(210) 509·3334
( 13) 1\20-2000
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(2 I) 589-0695
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(20 I) 509-3]35
(SI3) 620·2033
(305) 823- 555



Work Order #: 282953

Blank Spike Recovery

Project Name: PHA Phytoremediation Study

Project ID:

Lab Batch #: 697252

Date Analyzed: 05/23/2007

ample: 495386-1-BKS

Date Prepared: 0512312007

Matrh:: alcr

Analysl: MCH

Reporting Units: IllgfL Batch #: 1 BLANK /BLANK SPIKE RECOVERY STUDY

Metals by EPA 200.8 Blunk Spike Blank Blank Control
R 'ult Added pike Spike Limil~ Flail!

IAI 181 Result %R %R
Analytes [CJ IDI

Alumimml <0,010 0.200 0.200 100 85-115

....rscnic <0.002 0.050 0.055 110 8- ·11 -

Barium <0.005 0.050 0.054 108 85-\ 15

Cadmium -0.001 0.020 0,022 110 85-115

Chromium <0.010 0.050 0.055 110 85-115

Copper <0.003 0.050 0.055 110 5-115

Iron <0.150 0.200 0.21 105 85-115

Lead 0.002 0.050 0.053 106 85·115

Mang~n ~e <0.003 0.050 0.054 108 85·115

Mercury <0.0004 0.0010 0.0010 100 85·115

Nickel <0.005 0.050 0.056 112 85-1 \5

Selenium <0.003 0.050 0.054 108 85-115

Silver <0.002 0.020 0.020 100 85-)15

Zinc <0.003 0.050 0.050 100 85-115

Lab Batch II: 697320

Dalc Analvzed: 05/2412007

Sample: 697320-I-BKS

Date Prepared: 05/24/2007

Matrix: Water

Analvst: MAB

Reporting Units: mgfL Bntch #: 1 BLANK IBLANK SPIKE RECOVERY STUDY

Total Cyanide by EPA 335.4 Blank Spi.llc Blunk Blunk Conlrol
Result Addcd Spike SpiJ;e Limits Flags

tAl 181 Re~ull "loR %R
Analytes ICI [OJ

I Cyanide. Tow! 0.020 0.200 0.196 98 80-120

Blilllk Spike Recol'cry [DJ IOO·[CJ/[BJ
All results are bused on MDL and validated for OC purpose,.
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-
Work Order #: 282953

Analysl: ELC

Lab Bntcb lD: 697303 Sample: 697303-I-BKS

BS / BSD Recoveries

Project Name: PHA Phytoremediation Study

Date Prepared: 05124/2007

Batch #: 1

Project ID:
nate Analyzed: 05124/2007

Matrh: Water

Units: mglL BLANK !BLANK SPIKE I BLANK SPIKE DUPLICATE RECOVERY STUDY

Oil and Grease by EPA 1664 Blank Spike Blank Blank Spike Blank 81k. Spk ConlTol Lonlrnl

Sample Result Added Spike Spike Added Spike Dup. RPD L.imil~ Limils Flag
IAI \8) Resull %R IE) Oupllrnl~ ·/oR % "loR "/oRPD

Analytes leI IDJ Rc~ulllFl (GI

Oil & urea.."" TOI:!I Recovered <5.00 40.0 35.4 89 ~O.O 33.9 85 5 70-13(l 20

Analyst; CRU

T.ah Rateh 10: 697264 Sample: 697264-I-BKS

Dale Prepared: OS/23/2007

Batch II:

Dale Analyzed: 05123/2007

Matrix: Water

Units: mg/L BLANK IBLANK SpfI(E I BLANK SPIKE DUPUCATE RECOVERY STUDY

TSS by EPA 160.2 Blank Spike BlaD\; lJIank Spike Blank BIIi. Spk ConlTal Control
Sample Result Addrd Spike Spike Added Spike Dup. RPI) Limils Limits Flag

IAI lSI Resull "loR IE) Duplic"rc %R 0/. %R ";'RPD

Analytes ICI IDI R~ullWI IGI

TSS by £I'A 16U.2 ·,5.00 1000 911 91 1000.0 931 93 1 80-120 10

Relali\ e Percenl Difference RPD - 200·I(D-fJI( D' FII
Blank SpIke Rcco\l'I)" DI HKJ·(C)I! RI
Blank Spike Duplicate Recovel)' (G] l00·(F!'[E]
All ITsults IlfC basc(] on MOl nnd Val,Llalcll fi.,r QC Purpo=
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- Form 3 - M'S I MSD Recoveries

Project Name: PHA Phytoremediation Study

Work Order #: 282953

Lab Batch lD: 119725

Dale Analyzed: 05f2312007

QC- Sample fD: 282787-002 S

Date Prepared: 0512)/2007

Batch II:

Analyst:

1

MCH

Project lD:

Matrix: Waler

Reporting Units: mgll M,~TRIX SPI KF./ MATRJX SPfKE DUPLICATE REco\r..:IH'STUDY

Metals by EPA 200.8 Parent Splkf>d Sample Splkcd Duplicalc Spikffi Control Control
Sample Spike Rl:Sull Sample Spike Splked Snmple Oup. RPD l.imll< Limi'-' Flag
ResuJt Added IC) %R Added Rl."SuJt IFI ·loR % %R "f.RPI)

Analytes IAI 151 IDI lEI IGI

Aluminum 0.067 0.200 0.232 1:3 0.200 0.241 87 5 75-125 25

Arsenic OMS 0.050 0.503 110 0.050 0512 128 15 75-125 25 X

Barium 0.214 0.050 0.273 IIg 0.050 0.27~ 12K 8 75-125 25 X

Catlmium <0.001 0.020 0.015 75 0.020 0.Ol6 80 (, 75-125 25

C1uumium <0.010 0.050 0.045 90 0.050 0.046 92 2 75-125 25

Copper <0.010 0,050 0.043 116 0.050 0.044 88 2 75-125 25

Imn 0.400 0.200 0,570 85 0.100 0.580 90 6 75-125 25

l..cad 0.013 0.050 0.058 90 0.050 0.058 90 0 75-125 25

Manganesc 0.073 0.050 0.119 92 0.050 0.122 98 6 75-125 25

McrcW)' <0.0004 0.0010 O.OOO!> liD 0.0010 U.OOO~ SO 0 75-125 25

Nickel 0.022 0.050 0.064 84 0.050 O.06/i 88 5 75-125 25

Sd<.:niunl <0.010 0.050 0.040 lIO 0.050 0.041 82 1 75-125 25

Silver <0.010 O.O:W 0.026 130 0.020 0.025 125 4 75-125 25 X

Zinc 0.019 0.050 0,057 16 0.050 0.057 76 0 75-125 25

Lab Batch 10: 697320

Date Analyzed: 0512412001

QC- Sample 10: 2&2760-001 5

Date Prepan'd: 05/24f2U07

Balch #:
Analyst:

I

MAD

Matrix: Water

Reporting Unjts: mgll MATRIX SPIKEI MATRIX SPIKE DUPLICATE RECOVERY STUDY

Total Cyanide by EPA 335.4 Pare.nl Spiked Sample Spiked Dupllcale Spiked Control Control
Sample Spike RC'!ult Sample Spike Spik("t! Samp" Oup. RPD Limits L1mlls F1a~

Resull Added ICl "loR Added Result 1"1 °f.R ~. %R %RPU
Analytes (AI IBI 101 lEI IGI

C)'anWe. TOI,,1 "-0.020 0.200 0.1!>9 95 0.100 0.193 97 2 80-120 20

M.rm. Spilc Perccnl Ra:(I\'C1) [D) IOO°(C-r\l1l MalrLx Spikc Dur1ie,le Perce,nr R""""Cl)" [OJ - IOO9(F·,\)'E
Re1;lli\c Percent O,lTcn:nc.:c RPD .!Ol/·I [).G) (D+(JI

N'D - Not DcllXlcd.l - P"",,--nl Bclu\\ RcponUlg LinuL II - !'resent m BIanl.. NR Nol Rcq....led. I - Intcrfcrc....'C. NA = Nor
t\pptic:lbleN See N3IT311\ c. "~L - bloulcd QuanlJlallOn Unal
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Sample Duplicate Recovery

Project Name: PHA Phytoremediation Study
Work Order #: 28295

Lab Batch #: 697252

Date Analyzed: 05123.12007

QC- ample ID: 2 27 7-002

Date Prepared:

Batch #:

0512312007

1

Project 10:

Analyst: MCH

Matrix: aler

Reporting Units: mgfL SAMPLE I SAMPLE DUPLICATE RECOVERY

Metals by EPA 200.8 Parent ample Sampl Control
Re~ult Dupllcatc RPD Limit· Fhlg

[AJ Result %RP

Analyte IB]

~lummul1l 0.067 0.066 ~ 25

!Arsenic 0.448 0.484 S 2

Burium 0.214 0.240 11 25

~ndmium <0.00\ <0.001 .'e 25

Chromium <:0,010 0,UI0 l\C 25

Copper <0.010 <0.010 NC 25

Iron 0.400 0.410 2 25

LC<ld 0.013 O. 14 7 25

Manganese 0.073 0.D78 7 25

Mercury <0.0004 <0.0004 NC 25

Nickel 0.022 0.023 4 25

Iselenium <0.010 0.010 NC 25

Silver <0.010 <0.010 C 25

ilinc 0.019 0.022 15 25

Lab Batch N: 697264

Date Anlllyzed: 05/23/2007

QC- Sample lD: 282953-00 I D

Dale Preplired:

Batch fl.:

05123/2007

I

Analyst: CRU

Malrix: Water

Reporting Units; mg/L SAMPLE! SAMPLE DUPLICATE RECOVERY

TSS by EPA 160.2 PlIrcnt ample Sample Control
Result Duplicate RPD Limlls Flag

rAI Result %RPD

Ana yte IBJ

h-ss by EPA 160.2 12. 12,0 0 20

Lab Batch #: 697320

Date Analyzed: 05124/2007

QC- ample 10: 282760-00 I D

Date Prepared:

Batch #:

05/2412007

I

Analyst: MAB

Matrb.: Water

Reporting Unit: mglL SAMPLE I SAMPLE DUPLICATE RECOVERY

Total Cyanide by EPA 335.4 Porcn! Sample ample Control
Result DupllclllC RPD Lhni Flag

I ) Resull VoRPD

Analyte 18)

Cyanide. Totnl '-0.020 <0.020 NC 20

pike Relutive Difference RPD 200·1 (B-AJ}(B+A) I
All Results nrc based all MOL and \'nlidotc:d for QC purposes.
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Analytical Report 288057

for

Port of Houston Authority

Project Manager: Nicole Cass

PHA PhytoremediatioD Study

27-AUG-07

11381 Meadowglen, Suite L Houston, TX 77082 Ph:(281) 589-0692 Fax:(281) 589-0695

NELAC certification numbers:
Houston. TX E871002 - Miami, FL 86678 Tampa, FL £86675

Houston - Dallas - San Antonio - Austin· Tampa - Miami - Lati America
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27-AUG-07

Project Manager: Nicole Cass
Port of Houston Autbority
Post Office Box 2562
Houston, X 77252

Reference: XENCO Report No: 288057
PHA Phytorernediation Study
Project Addres : HOll ton

Nicole Cass:

We are reporting to you the result oftbe analyses performed on the amples received under the project name
referenced above and identified with the XENCO Report wl1ber 288057. All results being reported under
thi Report umber apply to the sample analyzed and properly identified with a Laboratory ID number.
Subcontracted nalyses are identified in this repo11 witb either the NELAC certification number of the
subcontract lab in the analyst ID field, or the complete subcontracted report attached to this report.

Unless otherwise noted in a Case I arrative, all data reported in this Analytical Repo11 are in compliance with
NELAC standards. Estimation of data uncerwinly for this report is found in the quality control section of this
report unless otherwise noted. Should insufficient sample be provided to the laboratory to meet the method
and NELAC Matrix Duplicate and Matrix Spike requirements, then the data will be analyzed, evaluated and
reported using all other available quality control measures.

The validity and integTity of this report will remain intact as long as it is accompanied by this letter and
reproduced in full, unless written approval is granted by XENCO Llboratories. This report will be filed for at
least 5 years in our archives after which lime it will be destroyed without further notice, unless otherwise
arranged with you. The samples received, and described as recorded in Report No. 288057 will be filed for
60 days, and after tl1at time they will be properly disposed without further notice, unless otherwi arranged
with you. W reserve the right to retum to you any unused samples, extract or solutions related to them if we
consider 0 nee sary (e.g., samples id ntified as hazardous waste, sampl size exceeding analytical standru'd
practices, ontrolled substances under r oulated protoc Is, etc).

We thank you for selecting XENCO Laboratories 0 senre your analytical needs. If you have any questions
conceming this report, please feel free to contact us at any time.

Resp ctfully,

Carlos A. Castro Ph.D., MBA

Managing Director, exa

Recipient ofthe Prestigious mall Business Admi"istration Award ofExcellence il1 1994.
ertified and approved by numerous. tales and Agencies.

A Small Business and Minority Status Company that deliver SERVICE and QUALITY

Houston - Dallas - San Antonio - Austin - Tampa· Miami - latin America
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Project ld:

outact: Nicole Cass

Project Location: Houston

Certificate of Analysis Summary 288057
Port of Houston Authority, Houston, TX

Project Name: PHA PhytoremediatioD Study
Date Received in Lab: Aug-I 6-07 02:40 pm

Report Date: 27-A G-07

Project Manager: Debbie Simmons

Analysis Requested

Metals by EPA 200.8

Aluminum

Arsc:ni<;

BariulTl

Cadmium

Chromium -------
Copper

lron

Le~d

Mnnganese-----
Mercury------
l'ickel

Se:enium

liver

Zinc

Oil and Grease by EPA 1664

0;1&

TSS by EPA 160.2

T~S Y EPA 160.2

Total Cyanide by EPA 335.4

CYlImde. Totu

Lab ld: 288057-001 288057-002 28 057-003 28 057-004

Fll!ld ld: PR$-oQ21 PR$.o011 PRS.(J023 PRS-0024

Depth: I

Ma/rix:1 ATER \\1 TER WATER

Sump/ed: Aug-I 6-07 11:48 Aug-16-07 11 :50 Aug-I <:>-07 11:55

Extrac/ed: Aug-20-07 08:00 Aug-20-07 0, :00 Aug-20-0? 08:00

Allaiy:ed: :5 Aug-2-l-07 3:59 Aug-24-07 14 :03 Aug-24-07 )4 :08

nits//{ : I11i:¥L RL mwL RL mgfL L mglL RL

0.149 0.010 0.265 0,010 0.299 0,010 11.0 0.010
~,

0.002 0.002 0.004 0,002 0.005 0,002 .004 0.002
-------I --

0.009 0.005 0.017 .005 .019 0.005 1 0.148 0.005

BRL 0.001 BRL 0,001 BRL 0,001 + BRL 0.001
-- -- - -
0.003 0.003 0.004 0.003 0.004 0,003 0.0: 0.003

BRL 0.003 BRL 0.003 BRL 0,00_, 0,021 O. 03

0.150 0.150 0.270 0.150 0.360 0,150 9.47 0.150_._--
0.004 0.002 0.005 0.002 0.004 0,002 0.277 0.002

0.033 0.003 0.041 0.003 0.040 0.003 0.408 0.003
- - -

BRL 0.0004 DRL 0.0004 BRL 0,0004 BRL 0.0004

SRL 0.005 BRL 0.005 BRL 0,005 0.012 0.005
---

13.RL 0.003 BRt 0.003 3RL 0.003 BRL 0.003
- -
BRL 0.002 BRL 0.002 3R.L 0,002 BRL 0.002

0.0031
--- --- -

O.Dl5 0,016 0.003 0.015 0,003 0.069 0.003

Extrac/ed:

Ana!}~ti: Aug-lO.07 18:32 Aug-20-07 18:34 Aug-20.()7 :8:36 Aug·:!O-O? 18:3&

VII iI.";R I.: mg/L RL I mglL RL mg/L RL mg/L RL1
BRL 5.00 BRL 5.00 BRL 5.00 BRL 5.00

.xm/C'/eil:

Allo!yud: Aug-.0-0713:10 Aug-20·0713:11 AllS-20-07 13: 12 AIP-20-07 13: 13

1I1/!,IRL: mg/L RL mglL RL I11g1L RL rng/L RL
---

11.0 5,00 19,0 5.00 11.0 5.00 6S0 5.00

Ex/ra<'/('iI:

A/lu!yud: Au ·24-0712:08 Aug-24-0112:10 Aug-24-07 12; 12 Aug-24-07 t 2: 14

lIi/5!RL: mwL Rl IIlg/L R 191 RL I gil RL
-- --

BRL .020 BRL 0.020 BRt 0.020 aRl .020

Thi" 4U1ul)1kAI report.l1I1d Iix' C'Illrrt' datll P Be! II ~pribt:n1~ \us b-ct'n ill.we rlJt)'tlm a~llJ~j...e .wId cOl'lfiiknrinl u.sc.
The inlerprc'I"llltm.'i.llUiJ resulu. r.~pre cd 1hmuih~Jullhl" al~L!I)"llC.rt.11't'Jl"Or1 rtprC)('n[ 1M he.lJu4;:rnem of 'ENCO LcbQ[tl.lnrl~,

XE:\lCO L..tbllr.l.(ones. UfnCJ no ftoSpnnslbLllcy lmd mt\kal r:'JO W~(l'[lf1t)' fo lhe enJ use ofthtt d..1.ta hC't't"by pn:scnltd
Our 1Il1blUt) 1511l11h~d lu lhe ilm('tUnl il1\okcd for ["~ wnrk ..,rdl:f uulb l1Ihcrv.f$e IjT0C'4ls;1 1n \\'Titln,j.

Since 1990 HO~lOIl • Dallas - an Amonio - A,ISlin - Tumpa - hamt - Lnl;n merlcn
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Managing Director, Texas



Aug-I 6-07 02:40 pm

27-AUG-07

Debbie

Certificate of Analysis Summary 288057
Port of Houston Authority, Houston, TX

Project Name: PHA Phytoremediation Study
Date Received In Lab:

Report Date:

Project Manager:

Project Id:

Contact: icole Cass

Project Location: Houston

Analysis Requested

Metals by PA 200.8

Aluminum

Arsenic

Barium

E.dmium

Chromium

Copper

Iron

Lead

Manganese-----
Mercury

Nickel

Selenium

Silver

linc

Oil and Grease by EPA 1664

Oil & Grease. TOUII Recovered

TSS by EPA 160.2

r by EPA 160.2

Total Cyanide by EPA 335.4

Cynnide. Toral

LabJd: 2 057-005 28 057-006 2 8057-008

Field /d: I'R -0025 fiR -oO~6 PRS·OOr PR .()()2S

Depth:

.l1a/rix: TER WATER WATE WATER

Sampled: Aug-I 6-07 12:05 Aug-lo-0712:10 Aug-16-07 12:15 Aug-J6-07 12;20

Ex/rueled: Aug-2o-0708:00 Aug-20-0708:oo Aug-20-07 0 ;00 ug-20-0708:00

Anillyzed: Aug- 4-0 14:12 ug-24-07 14:16 Aug- 4-07 14:3 ug-24-07 14 :37

U"ltvRL: mg/L RL mglL RL mg/l RL IUglL RL
11.6 0.010, 10.4 0,010 6.00 0.010 6.16 0.010

----
0,006 0.002 0.0011 0.00 0.004 0.002 0,005 M02----
0,192 0.005 1 0.183 0,005 0.10 0.005 0,109 0.005

- ---+-
BRL 0.001 BRL O.OOl BRL 0.001 BRL 0.001
--- --.

0.043 0.003 0.039 0.003 0.0\5 0.003 0.017 0.003--
.025 0.003/ .024 0.003 0.014 0.003 0.014 0.003

0.1501 0.150:
--

12.0 10.9 5m 0.150 6.12 0.150-- --
0.lA5 0.002 r 0,240

0.
0021 0.150 0.002 0.151) 0.002

0.686 0.003 0.671 0.003 0.323 0.003 0.3 7 0,003

BRL -0.00041 BRL 0,0004 BRL 0.0004 RL 0.0004--
0.013 0,0(}5 1 0.013 0.005 1 0.007 0.005 1

0.007 0.005

BRL 0.003 BRL 0.003 BRL 0.003 BRL 0.00
.. -

BRL 0.002 BRL 0.002 BRL 0.002 BRL 0.002--
0.00 t- 0.OS80.118 0.003 0.111 0.003 0.060 0,003

£.'Clracl~d:

AnolrJ"'d: lIS-20-07 J 8:40 A g-20-07 1 :42 Au' -20-0718:44 Aug-20-07 18:46

Uni/s/RL: rng/L RL nlfVL RL mgfL RL miVL RL
I

5.00[BRL 5,00 BRt. BRL .0 Btl 5.00

x/ra,/ed:

AllaJy~ed:1 Aug-20-0? 13: 14 Aug-20-0? 13:15 ALI -20-07 13: 16 AlIg-20-{l713:17

VIIi/siR£,: mgfL RL mgfL RL mg/L RL mglL RL
633 .00 620 ,00 477 5, 0 417 5.00

Ex/rat'led: I
AJla(l'zed: : Aug-24-07 12: 16 Aug-24-07 12:18 ug-24-07 12:20 Aug-24-07 12:22

UJlil.vRL: mgt R mgfL RL mglL RL ml!lL RL
BRL 0.020 BRL 0.020 BRL 0.020 BRL 0.020

Thu un.l1I)1I(:,)1 report. 100 the mllrc ~1J ~ :i ~ 11 rcrr~H h'"~ ll"IJ..tc fllr >ourc1.. )ur.i\'~ anJ ronflJenlllll Woe-,

The In(erp~l:lliol1\ ,md l'1SullJ aptt:s&td throu,boullhl i\n:lIJyht::aJ rttJOn f'C'p 11be~ Judi-nXrH I)fX£NC"O UlhorntOr1C'
Xr.\ICO L.nbomfon ••UmQ nO rdpOoslbillo/ and TTU»:5 no wWTnnl)'1o the CTld JUC: l)rtht J1\u ho-eh) pre- nl~l.

OUt l10bl hry I" lImlled tolhe n.mounl bn.OICtd rrlf'lhl "vrli mder LiN otha'\\'I-'C~ 10 in wn(ln~.

Since 11)9 Hou Ion - Dallas - Ull AntOniO - Austin - Tampa· I Jiami - olin Alllerica
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Project Id:

Contact: Nicole Cas

Project Location: Houston

Certificate of Analysis Summary 288057
Port of Houston Authorit)', Houston, TX

Project Name: PHA PhytoremediatioD Study
Date Received ill Lab: Aug-16-07 02:40 pm

Report Dote: 7-AUG-07

Project Manager: Debbie Simmon

Lab /d: 288057-009 288057-0 I() 288057-011

Ana(vsis Requested FMd/d: PRS.oO~9 PRS-003() PRS-OO,I

Dep/Ir:

Ma/rix: WATER WA'IER WATE\.

Sump/cd: Aug-16-07 12:15 Aug-I6-07 12:30 Allg-I6-07 12:35

Metals by EPA 200.8 E.x/racted: Aug-20-0? 08;00 Aug-20-07 08:00 Aug-20-07 08;00

Ilnafyud: Aug-2 0714:4 Aug-24007 14:45 AlIg-24007 14 ;49

llitslRL: mgfL RL III RL OIg1L RL
-- --

Aluminum 1).51 0.010 6.00 0.010 6.08 0.010

0.005
-- -

An;enic 0,005 0,002 0.002 0.005 0.002
.---- ,-

Barium 0.112 0,005 0.101 0.005 0.108 0.005-. -- --
CadmiullJ BRL 0001 BRL 0.001 L- BRL 0.001-- -

0.0031
-

Chromiulll 0.017 0,003 0.015 O. 03' 0.016 -- -
Copper 0.017 0,003 .013 0.003 0.015 0.003-- --- -_.
Iron 6.35 0.150 5.81 0.150 6.04 0.150- --
Lead 0.159 0,002 0.142 0.002

1
0.147 0.002

I I -
Manganese 0.337 0.003 0.312 0.003 1 0.332 0.003

- - -
Mer<;ury BRL 0.0004 BRL 0.0004, BRL 0.0004--

0.0051
-- ---

Nkkcl 0.008 0.005 0.007 0,007 0.00.5- .
0.003 1Seleniulll BRL 0.003 BRL BRL 0.003

-- - --
Silver BR 0.002 BRL 0,002 BRL 0,002
-- ----- ---

0.003'Zinc 0.060 0.003 0.056 0.060 0,003

Oil and Grease by EPA 1664 £:>:/rac/td:

Alia/ned: Aug-20-07 18:4 Aug-20-07 IS:SO Aug-20-07 18 :52

j
VnJts/RL: mglL R I m~L RI. mg/L RL-- - ..--.._--

Oil & Grease, Total Recow:red BRL
5~

BRL 5.00 BRL 500
----- --

TSS by EPA 160.2 U'/rac/ed: I
.1/1lJ1yzed: Aug-20-07 J': I ug-20-07 13: 19 Aug-20-07 13 :20

VllltslRL: mglL RL mglL RL mglL r L
--- ---- -

T S by EPA 160,2 407 5,00 433 5.00 110 5,00
-- -- - -- --

Total Cyanide by EPA 335.4 E.x/rae/ed:

A"u~I·:ed.. Aug-24-07 12:28 Aug-24007 12:30 AlIg-24·07 12 ;32

Uni/s1RL: m~ L I11gfL RL &iL RL
- ---- ---
Cyanide. Total BRL 0.020 BRL 0.020 BRL 0.020

1111s lmtil)'tIL"a.1 rt'pC{1, i:ll1d 1m: ('rIUrr: &(0\ p...ka C' II l'q)rtlit'llt h~ t'll made 1'i."f Yl,)U, C' ..:Ill.! I\l!llJnd C'onfidmtlul WoC'",

The ImC1'PreuonM :md rc:suIL\ np cd (luou~houllhf.ll Itnld)'ICUI report rq)~nf (he &c:.tJlIdgmtnl of' XENCO uborahmb
XENC'O Labnral nas Umt':$ no rGp\ll\)1bitlty ilnd rnM::e:I no \\~lUlty ro ItJe end u'i<' "rtJle 111M her~by ~rcserlJrd.

Ol.Or lIubihcy lb hnwed 10 Il'lCll'lmDUnt Invul,,«t ft.-If 1M \\iJ.1k:: ord~ unl~NhcrwilcniJeedtj) In v.rtllnEl.

Sillce 1990 Heu 'COil - Dallus - lin t\ntenio - Aus[;n . Tampa - Miumi - L1!in meneu
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C F_I_a_9_9_i"_9_C_ri_te_r_ia )

X In our quality control review of the data a QC deficiency was observe and flagged as noted. MS/MSD
recoveries were found to be outside of the laboratory control limits due to possible matrix Ichemical
interferenc , or a concentration of target analyte high enough to effect the recovery of the pike
concentration. Thi condition could also ffect the relative percent difference in the MS/MSD.

B A target analyte or common laboratory contaminant was identified in the method blank. It presence
indicate possible field or laboratory contamination.

D The ample(s) were diluted due to targets detected over the highest point of the calibration curve, or du to
matrix inteIference. Dilution factors are included in the final re ults. The re ult is from a diluted sample.

E The data exceeds the upper calibration limit; therefore, the concentration is reported as stimated.

F RPD exceeded lab control limits.

J The target analyte was positively identified below the MQL and above the SQL.

U Analyte was not detected.

L The LCS data for this analytical batch was reported below the laboratory control limits for this analyte.
The department supervisor and QA Director reviewed data. The samples were either reanalyzed or flagged
as estimated concentrations.

H The LCS data for this analytical batch was reported above the laboratory control limits. SupPo11ing QC
Data were reviewed by the Department Supervisor and QA Director. Data were determined to be valid
for reponing.

K Sample analyzed outside of recoounended hold ti me.

Recipient oftire Prestigious Small Bu illes AdmiJ,Jstratiol1 Award ofExcellence ill 1994.
Certified andapproved by numerOltS Slares ([nd Agencia. .

A Small Blisilles and Mino'-;f)" Status Company that delivers SER ViCE and QUALITY

Houston· Dallas· San Antonio - Austin - Tampa· Miami· Latin America

11381 Melldowglen LIme Suile L Houston. Tx 77082-2647
9701 Harry Hines Bl\·d. Dallas. TX 75220
5332 Blllckberry Drive, Suite 104. Sfln Anlonio. X 782~8

2505 '. Flllkcnburg Rd .. Tllmp • FL -3619
5757 NW 158th Sr. Miami Lake" FL.33014
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C B_la_D_k_S_p_ik_e_R_e_c_o_v_e_ry J
Project Name: PHA PhytoremediatioD Study

Work Order #: 288057

Lab Batch #: 702983

Date Analyzed: OS124/2007

Sample: 498516-I-BKS

Date Prepared: 0812012007

Project 10:

Matrix: Water

Analyst: HAT

Reporting Units: mglL Batch #: I BLANK /BLANK SPIKE RECOVERY STUDY

Metals by EPA 200.8 Blll1Ik Spike Blank I)lonk outrol
Result ,\dded Spike pike Llmih flags

IA) IBI Result %R %R
Analytes lei IDI

Aluminum <0.010 0.200 0.197 99 85-115

Arsenic <0.002 0.050 0.047 94 85-115

Barium <0.005 0.050 0.049 98 85-115

ICadmium <0.001 0,020 0.020 100 85-115

ChromIUm <0.003 0,050 0.047 94 35-115

Copper <0.003 0.050 0.047 94 85-115

Iron <0.150 0.200 0.190 95 85-115

Lend <0.002 0.050 0.047 94 85-115

Man~llesc <0,003 0.050 0.047 94 85-115

Mercury <0.0004 0.0010 0.0012 120 85-115 H

Nickel <0.005 O.OSO 004R 96 85-115

Seleniwn <0.003 0.050 0,048 96 85-115

! Silver <0.002 0,020 0.020 100 85-115

Zinc <0.003 O,OSO 0.048 96 85-115

Lab Batch #: 703063

Date Analyzed: 08/24/2007

Sample: 703063-1-BKS

Date Prepared: 01l/24!2007

Mutrix: Wnter

Annlyst: AMB

ReportIng Units: mg/L Batch #: 1 BLANK IBLANK SPIKE RECOVERY STUDY

Total Cyanide by EPA 335.4 Blank Spike Blank Blank Conlrol
Result Added Spike pike Limits flags

IAJ [BI Result 'YoR %R
Anal~'tes ICJ IDI

Cyamde. Total 0,020 0.200 0.212 106 80-120

Blank pike Recovery [D] = 100"(qt[B]
All re~llllS nrc based on MDL :lnd validated for Q( purpo'e..<.

Page 7 of 14



Work Order #: 288057

n81~'SI: AMB

Lab Batch ID: 70264~ Sample: 702645-I-BKS

BS / BSD Recoveries

Project Name: PH A. Phytoremediation Study

Date Prepared: 08f2012007

Balch #:

Project ill:
Dille Analyzed: OH120f2007

Matrix: Water

·T

Units: mgIL BLANK fBLANK SPIKE I BLANK SPIKE DUPLICATE RECOVERY STUDY

Oil and Grease by EPA 1664 Blank Spike Btank Blank Spike Blank Blk. Spk Control Control
Snmplc Result Added SpIke Spike Added Spike Dup. RPD Limits Limils Flag

fAI Result %R Duplialtc %R % %R %Rl'D

Analytes IBI ICJ [OJ lEI Reiult IFI IGI

Oil & GmISC. Total Recovered <5.00 .w.0 37.1 93 40 33.5 S4 10 70-130 20

Analyst: AMA

Lab Batch JD: 702660

Units: ml!!L

Oate Prepared: 0812012007 Date AnalY-Lcd: 08/2012007

Sample: 702660-I-BKS Bolch /.1: I Matrix: Waler

I BLANK /BLANK SPIKE I BLANK SPTKE DUPUCATE RECOVERY STUDY I
Oil and Grease by EPA 1664 Blank Spike ntank Blank Spike Dlank nTk. Spk Conlrol Control

SlImple Rl'Sull Added Spike Spikc Added Spike Dup. RPD Limits Limits Flag
IA1 Resuh %R Dllp1ic~te %R -;. °loR %RPD

Analytes IHI ICJ (D( (E] R~ult IFI IGI

Oil & G~.asc. TOlal Recovered <5.00 40.0 35.B 90 40 37,0 93 3 70-130 20

Analyst: CRU

Lab Batch 10: 702689 Sample: 7026fl9-I-AKS

Dale Prepared: 0812012007

Batch f/:

Date Analyzed: 08120/2007

atrix: Water

Units: mgIL BLANKIBLAI'IK SPIKE I BLAl\'K SPIKE DUPLICATE RECOVERY STUDY

TSS by EPA 160.2 Rlllnk Spike Blank BIalik Spike Blank Blk. Spk Control Control
Sample Result Added Spike Spike Added SpIke Dup. RPD Limil~ Limits F'lag

IA( Resull %R DDplic~le %R % %R %RPD

Analytes (BI ICJ 101 fEI R""uItWI IGJ

TSS by EPi\ 160.2 <5.00 1000 '>21 92 1000 929 93 1 80-120 20

Rclalh e Percent Difference RPO = 2000 f(O-F)/( O~ Fli
Blank SpIke Recovery [OJ - lOO·(CHB)
Binnie Spike DuplicDte Reeo,-cry [GJ - looolFJ.1EJ
All n"SUllS arc based un !'.IIK and Validated for or Purposes



( Form 3 - MS / MSD Recoveries J
Project Name: PHA Phytoremediation Study

..

Work Order #: 288057

Lab Batch JD: 702983

Date AnllIF.ed: 0812412007

QC-Sample ID: 2&8047-004 S

Date Prepared: 08120/2007

Balch #:

Analyst:

1

HAT

Project fD;

Matrix: Water

Reporting Ullit.s: mgtL MATRIX SPIKE I MATRIX SPIKE DUPLICATE RRCOVF.RY STUDY
-

Metals by EPA 200.8
Parent Spiked SalDpk Spiked DupUCJlh: Spiked Control Control
Sample Spike Result Sample Spike Spiked Sample Dup. RPD Limits Limits Flag
Result Added IC] %R .\dded Resull 111 %R ./. ~.R %RPD

Analytes IAI 181 ID) lEI fG)

Aluminum <0.010 0.200 0.190 95 0.200 0.187 94 I 75-125 15

Arsenic 11.003 0.050 0.038 70 0,050 0.036 66 6 75-125 15 .x
Barimn n.407 0.050 0.520 226 0.050 0.507 100 12 75-125 25 X

Cadmium <0.001 0.020 0,014 70 0.020 0.013 65 7 75-125 25 X

Chromium <0.003 0.050 0.042 &4 0.050 0.040 SO ) 75-125 25

Copper <0.003 0.050 0.036 n 0.050 0.033 (>6 ') 75-125 25 X

1m" 0.530 0.200 0.800 135 0.200 0.770 120 12 75-125 25 X

Lead <0.002 0.050 0.1)40 110 0.050 0.037 74 8 75-125 25 X

Manganese 0.496 0.050 0.619 2-16 0.050 0.612 232 (, 75-125 25 X

Mercury <0.0004 0.0010 0.0007 70 0.0010 0.0006 60 15 75-125 25 X

Nickel <0.005 0.050 0.040 80 0.050 0.037 74 8 75-125 25 X

Selemum <0.003 0.050 0.030 60 0_050 0.029 58 3 75-125 25 X

Si""r <0.002 0.020 0.014 70 0.020 0.013 65 7 75-125 25 X

Zinc <0.003 0.050 0.029 58 0.05D 0.027 54 7 75-125 25 X

Lab Batch ID: 703063

Date Analyzed: 08/2412007

QC- Sample TO: 288271-002 S
Date Pn~pared: 08l24f2007

Batch Ii-:
Analyst:

J

AMl3

Matrix: Waler

Matrix ~pil:c DupliCi\t~ Percenl !\C<'O\CI)' IGI ~ 100·\"--A}~

Reporting Units: mgIL MATRJX SPIKE I MATRIX SPIKE DUPLICATE RECOVERY STUDY

Total Cyanide by EPA 335.4 Parent Spiked S~mple Splkt'lJ l)uplicalp Spiked Control Control
Sam(llc Spike Result Sample Spike Spiked Sample Dup. RPD Umil.S Limils Flag
Rpsull Added ICJ o/~R .\ddcd ResuJlIFI "loR % %R %RPD

AnaJytes (AI (BI lUI IE) IGj

Cyanide, Total <'0.020 0.200 0.227 114 0.200 0.228 114 0 80-120 20

M'lri.~ Spu..~ Perrenl Re.:ovcry tD) ~ IOO'le-AIB
Rd:tll\'C I'm:ent Diff=ncc RI'D = 200·lD-GI'(D>GI

ND ~ NOl Delcc":d J ~ !'n:seD! Ekkn>. R"IX>rtlng LiQul. B - r=tll U1111anl. l\'1!. - Not Rcqucsttd. r - JQld=nce. NA = Not
ApplicMJkN - ~c N:urative. EQL - Estltn.'ll«l QU;mtilation Limit



Sample Duplicate Recovery

Project arne: PHA Phytoremediation Study
Work Order #: 2 8057

Lab Batch #: 7029 3

Date Analyzed: 08/24/2007

Q - ample ID: 047-004

Date Prepared:

Batch #:

o 120/2007

I

Project 10:

Analyst: HA

Matri : Waler

ReporUng Units: mglL SAMPLE / SAMPLE DUPLICATE RECOVERY

Metals by EPA 200.8 Par nr ample 'nmple C()nlrol
Resull OuplicRt<: RPD Llmlb flag

IAI Result %RPD

Analyte IB)

Aluminum <0.010 <0.010 NC 25

Arsenic 0.003 0.005 S 2S F

Bnrium 0,407 0.458 [2 25

Cadmium -0.001 <0.001 NC 25

Chromium <0.003 0.003 NC 25

Copper <0.(0) <0.003 l\'C 2S

Iron 0.530 0.580 Q 25

Lend <0.002 0.002 NC 25

Manganese 0.496 0.557 12 25

Mercury <0.0004 <0.0004 NC 25

,'ickel <0.005 <0.005 NC 25

Selenium <0.003 <0.003 NC 25

Silver <0.002 <0.002 NC 25

Zinc <0.003 <0.003 NC 25

Lab Batch #: 7()2645

DlIte AnalyUd; 08/20/2007

QC- Sample 10; 287958-001 D

Date Prepared:

Balch #:

08120/2007

\

Analyst; AMB

Mlltrh;: WRl.er

Reporting UnIts; mgIL SAMPLE I SAMPLE DU PLICATE RECOVERY

Oil and Grease by EPA 1664 Parent Sample Sample COlltrol
Result Duplicate RPD Limits Flag
IAI Result %RPD

Analyte IBI

Pil & Grease. Towl Recovered 7.67 8.62 12 20

Lab Batch #: 702689

Date Analyzed: 08/2012007

C- Sample 1»: 287927·00 I M D

Date Prepared:

Batch #:

08/2012007

I

Analyst: ,RU

Matrix: Water

Reporting Units: mglL SAMPLE I SAMPLE DUPLICATE RECOVERY

TSS by EPA 160.2 Parent ample Sample Conlrol
R ull Duplicate RPD Limi .- Fla

IAI RCSlllI %RPO

Analyte 181

trss by EPA 160.2 J 1.0 10,0 10 2

Spike Relati"e Difl'erence RPD 200 -I (B-Al/(B+A) I
AU Re~ulls are based on MDL and valid:ned f()r QC pUlJ'oses.

Page 10 of 14



Work Order #: 288057

Sample Duplicate Recovery

Project Name: PHA Phytoremediation Study

Lab Batch #: 703063

Date Analyzed: 08/24/2007

QC- Sample ID: 28 271-002

Date Prepare :

Batch #:

08/24/2007

1

Project 10:
Analyst: ME

Matrix: Water

Reporting Units: 19fL SAMPLE I SAMPLE DUPLICATE RECOVERY

TotaJ Cyanide by EPA 335.4 Parent ample ample Control
Rcsu.11 Duplicate RPD Limits flog

IAJ Result %RPD

Analyte 181

lCyunide, TomJ <0,020 <0.020 NC 20

Spike Relmivc Difference RPD 200'1 (B-A)/(B+A) i
All Results nrc based on MDL and villiclm~d for QC purposes.
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'~&/ to <1.c _._ lJ.;, -0') . 1f\Slrucuoos

:I: . _ All XENCO Standard Tenns and ndilions Apply I
3 La Cooler Temperature: J. c; ·C

Preservattves: Various (V), Hel pH<2 (H), H2SO4 pH<2 (S), HN03 P , Asbc Acid&NaOH (A), ZrtAl:&NaOH (2). (Cool,<4C) (e), None (NA), Sec Label (L), Other (0) _
Com.. Size: 40z (4), 80z (8). 3200' (32), 40ml VOA IV), lL (1). 500ml (5), TedhH Bag (B), W,pe (W), Other ...__ Cont. Type: Glass Amb (A), Glass Clear (e), Plastic (P), Other (0) _

MatTIx: Air (A), Prod~1 (P). Solid{S), Water (W) saSE Committed 10 Excellence in Service and Quality since 1990 www.xenco.com



~ 11381 I.\""Lluwyle" Sune l HocSlon TX 11082 281-589-00gz

o 5309 VI'urZbach. Sulte I ()4, san AntonIO. T)( 78238 21 o-~9-333~

o 9700 Hilm' Hines Rlvf1 . Dallas. TX 75220 972-902-Q300

TAT; 5h 12h 24h 4$h 3d 5d 7d hOd] 21d Standard TAT is project specific.
11 is typically 5--7 Worklng Days lor levelll'aRdlG+ Working days for level III and IV data.

~:g OJ-ANALYSIS REQUEST & CHAIN OF CUSTODY RECORD
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o Call fora P.O. I ~ .t:.,.
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0
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N co

"- lab PM Attached Call) lD

N 0
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zY;

TIme
sampling

Dale

8-lkaJ
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Preservatives: Yarious (V). He, pH<2 (H), H2SO4 pH<2 (S). HN03 p~N).Asbc Acid&NaOH (AJ. ZnAc&NaOH (Z). (Cool,<4Cl (e), None (NA), See Label (Ll, Other (0) _

Sampler Name A.k /-( HfJA.~, /' £,.SIgnature

LPST No.:( Aequlr~

S8mplelO

l[ffi~:W] L
2

--+ J I
8

4

::3

5

:~ ~.~ _I : I II I I ' .

'I /14.d?v....../ I~1D-P7 I ....~. ~ ~~""""'"
2 I All XENCO Standard Terms and CondillOns Apply.

3 - L.ab~l6!ffl f' CGnlainers Received: Cooler Tempefature:

w
'2..-~

-0
III
<0
III

Matrilc: Air (A). Product (P). SoUd(S). Water CW> SDBE Committed to Excellence in Service and Quality since 1990 www.xenco.com



Client:

Datel Time:

Lab 10 j:

Initials:

PreloginINonconformance Report- Sample Log-In

PO l,-f

Sample Receipt Checklist

#1 Temperature of containerl cooler? ~ ~~ No N/A 1-'1...( •C

#2 ShIpping container in good condition? < ~ No None I

#3 Sam pies received on ice? ( is No N/A 8fu~er;l

~ Custody Seals Intact on shlppinQ containerl cooler? Yes W N/A

1t5 Custody Sears Intact on sample bottles! container? Yes tNO
#8 Chain of CustodY pr~nt? 1fB$ No

#7 Sam pie instructions complete of Chain of CustodY? ~ No

#8 Arty missing/extra samples? Yes ~
#9 Chain of Custody slQned when relinquished! received? ~ ~S No

#10 ChaIn of Custody agrees with sample Iabel(s)? le~ No
#11 Container label(s) legible and intact? e) No
#12 Sample matrix! properties a~ree with Chain of Custody? IS No

#13 Sameles In proper containerl bottle? ~ No
#14 Samples properly preserved? es No N/A
#15 Sam .ole container intact? '85 No

#16 Sufficient sample amount for indicated lest(s)? ~~ No

# 17 All samples receIved within sufficient hold time? e No

#18 Subcontract of sampJe(s)? Yes No N/A
#19 vae samples have zero headspace? Yes No CWj

Nonconformance Documentation

Contact

Regarding:

Confacted by: Date/Time:

Corrective Action Taken:

,-

Check all that Apply: o
o

lien! understands and would like to proceed with analysis
Cooling process had begun shortly aher sampling even

Page 14 0114
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eee Phyloremedmuon Field nd nolylicnl ummury
Pon ofHouslon Authority

S'ormwHter Anal}·ticllJ Re 1111 (2006) -eplember 11.•007

TlJble : Ana vheoJ resu t from the storm water e~ent on J129'2006
Anal)' Iln~l) 8<n\~.IIlUU'"' Ph.. ~,udy Pilo Slud) Il-n Umlll--:-;--,--:,.,.--,--":;:;S••::;"=oIor"Sl~':.:;li:.::a";a_"'T"_",,,,_"'T"_=_-l

.. A\ffal't Mtdwu ~..... Al Al AJ A~ HI D1
f- Alu..mam---t--":'OC:7:::~'::""--+""';=_.:.:I"'-+~==--t--0=01,-----+--i1~071-+--0~~07=---+-';6~S~)-+-"'0~7S<;",-+-""':n~7':-.'-+-"'I"!,.•~J'-,--l

\t nli. 000'7 0003 00<2 0002 O( • 0002 0011 oom 11002
8,u'waa - 0.01 0 II~~ (1 u2! (l ')lle 0 l)4~ tJ Ol~ II O~X
,dm;'In -- nOI~xu 0001 UOlI OIXlI O.KiI DO!I 0001 0001 110111

(h.a.. iuln DOli' 0007 001 001 OUI on,1 001 001 U02
<U".... OUJ(lIIu 00111 001 Bill DRl 0;\4 BRL DRl 11011
(.o..k -- OOl6:1.l DIm DOl

,.,. I ~ 11711~ 19" 0; 0~17 nll2l • I) O~J 1070 ,Olu

"on<..~ U01 (IllS 00~7 0 ~I~ Ol)lll "001 110U
f-. ':!!.n." - 0 OOOJJ 110002 0 OO~ IIR DilL BRL BRl aRl 0 0000l
1_ 'Ii,"'1 001~71I OOON 'LOI aRL IIRL aRl BRL Dill IID7X
'-- 0.1 So. «,.... -- ,171 J , BRL DR!. aR!. BR!. BIl!. DRL
:- ".".i"m 001 001 /)111 (101 ODI 001 UUI
f--- ~ih~ - - - 0.01 001 UOI (I ill 001 0.(11 nOI

T. ~ +--:"':;:;';-_+--i:'ILJ~II"'~_+-....,.,.i':~K:::-,._!---;,:,J<:-_f--;;-;.!J;';;:-_f-.."..:1,,4~+--;=:21::R,:-+-::,.:;~c:~.,....+--;,..;\.l~-I_.,..;':;.',.....-I7;;;0 U 117 02348 'HI(,' 001 1I0SlJ IJ(I~I 02J2 0036 00-1{) 11001\
Doldtd Nllllro ntrQw Rtoon L1mJl HRl.

Tllble 2' AOlllyticlll results from the storm w:\ter e\enl on 5/31/2006
\0 Ill< ''''W!.l

BtorhlTlllrk PIII,Stud) Pith Study
Rt'portl...ll1li, SlnlDIc ~ation

V.lue' "'''''roo. MfolJn AI Al iIJ M BI 112
-----.:~hllUlaum 07' - 001 a I]) 0076 O'~ll Ufl7J 0.'03 OU>
~ \ ..""oie a OO~7 U00_1 0002 00<1'\ " 021 1100, (0)1 IlOIS (, 019
_ DVj;.Jl "01 OQ.lJ UO~J (I n~1 011:' 00lI'l I) HW

admiulil 001.189 0001 0001 BR!. DRL DRL OR!. OR!. DRL
(1u"Clintlllm -- OOIIJ~ 0007 001 0.013 DR!. BRL 001 OOD IlRL

COIlP« 0.03069 0.0\6 001 URL DRL BRL DR!. BRL DIlL
C,auid. ..- O.016~ 000.1 002 URI. DRL BRl BRl DRL BRL

1"'0 I 4.07M4 19.15 O! 022 BR!. OK 021 0,04 BRl
........ o 081b a 8(, 0.0111 0(102 DRL BR!. UR!. 02\ 000' BR!.

Madf4Dex -- ... 001 D017 IIRI. DIlL DR!. 00$7 DilL
M~r<un

_. 0.00033 00002 o 0r04 BRL BR!. DRL BRL DRL DIlL
f\l<ktl 00"78 O.U<l.'I 001 DRL BRL DIlL DRI. DRl BIlL

Oil&G..... "77 ~ J DR!. BR!. DIlL BR!. BRI. URL
Sfkf\~UD'

_. - - 001 aR!. aR!. DRL DR!. BRL DIlL
St1"C't - 0<11 BRL DIlL DR!. DRL DR!. BRI.
TSS mal '8 ,\ 13 BR!. DR!. 14 36 DR!.
Zinc 0.117 0.23~i 0.1163 001 11100 DIlL DR!. DRL DR!. BRl

Ilnld<d "II. are lid.... R""".. Ucnl. (OR I.

Table J. f\nlllvtic31 results from the "torm wiltcr event on 6fl9/2006..
.Aul)(~llne/I.)

Dtl)cbm rk Pifb ludy Pjll~ Hid:", ntr><>" Lln,11
Sample 1~llolI

\"111..11:- A\traaC' ltdl"n) Al A2 A3 A4 Bl D2
A.tununnna U" o CI o all I o IJ7 0.139 0139 o I'~ 0122

-\.reC01(: 0.00~7 n003 O.OOJ OOOS 0 I OIW 0.01'\ 0007 0007
Il.>nwu - .- DLI (loll 0027 ODll om, 101122 onll
admlunl o 01.IX9 (1001 0.001 BRL BRL BR!. BR!. BRL BIlL

~romluJ'n o01l3~ 0007 Del BR!. BRL BRl BR!. BRL BRl
r"""", 003111.9 11.016 oel DilL BR!. DRL DR!. BR!. DRL

~ C\w.udc - 001(.2J 000< OC2 BRI. DR!. BIlL BR!. BRL DRL
hun I 4 076~4 1°'< 01 BilL DR!. DRL BRL BR!. BR!.

~"'l II (J~I~ D,O.\~b o Olb 0012 BRL DR!. ORl DRL 0110. BRL
\1.....:"'''' - .... - O(] BRL BR!. BIl!. BR!. 0016 aRl
\k'~n - 000<13> III)()(12 IJ(XQ.l DIl!. BRL IlRL BRL BRL DR!.
'l1l.:1 oOI47N 0008 OU DRL BIlL BRL BRl BRL BRI.

I-
0,1 Il Gf,;,,,,, JJ 77 4 5 BRL BIlL BRL UR!. BR!. DRl
S:"'"um .- O.el BR!. BRL BR!. BR!. BR!. BR!.

Sll .. cr _. .. 1)( I BR!. DR!. URL DRL BRL DRL
iSS - I2J OS ~8 3 BRI. BR!. BRL BR!. BRI. BRl
Z'" 11111 01l<41 n 1\(,1 0\1 OR!. 8RI. BRL BRL BR!. BRl

B.ldtd <<lI..re 8<1"", !bpo" Llmi. BRL!

I able 4: AnBlytH:lIl re~lJ/ls trom lhe slonn water e-eDI on 51JlflOUo.

\11 lyl filii: I )
Oc('hmuk Plu'Scud} rilU$.ud)

Rc-por1Umll
Saalpl. latiOll

Value \\(tU,t \1'c:diIOi Al A1 A.1 \4 BI n:
\ltJUIUlUJll 075 - - Oil ('084 011 Ol)1 II 0Il6 01>2 o IS3

'\r-MI1I( (IOUli7 0003 01))1 oOO~ 0015 BRL 1)011 {I1}JI ilOO,\

B ';UGI DU 0(1.1.' ONb o OJI 1l04~ Il 04b uOoll
C .dullu-ro - 001~8" 0001 DOli BIlL BRI DRL BR!. BRI. BRL

!-. ChrOllUUUI 00111< 01107 IlII Oll.l7 81lL BR!. BRL BRL DR!.
(oPPft" 01J3W> 01116 1)(1 BRL BR). DIlL BRL BR.!. BR!.
< nick - o 0lb15 01105 ll.f'2 Bill. BRL BRL BRL BRL BRL

I....u I 407b5<4 19~5 01 ~08 ,,~ 1.01 1.71 1113 1-1--1
I.utI 00116 (10381> DOIII a Dn BRL BIlL 0003 BRL BRL BRL

\1A1u:ult l - - 0('1 BRL 001. tlO~f) 001.1 0014 001~

\k-rcu,., oooun 00002 O()lo().j DlJQll BIlL DilL I3RL I3RL BR!.
/\;,"'1 I) 0I4711 OIXlll U(II (I O~~ 014 0028 1104. O'l'~ 01118

r- ()lJ.\ G....... JJ 77 4 • 13R!. BR DRL BRl DRL BRL
'- ~k:"lu", .- 0('1 DRL BRL BilL BIlL DRL UR!.
..... s~, .... ..- 0('1 BRL BR!. BRl oRL BRL DRL____ TSS _.. 121 C1~ ~8 ~ aRL UR!. 14 PRL 7 ,

.()uc 0117 II lH8 1111.' (1(11 BR!. BIlL II (lJ) BRL DRL URl
90lded cd:b. an Bclow RC'porl Limit (BRL)
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c C PIt>10reImdin!ion Field AJld Anal Ii al Summlll)'
Port of Hous<on Amh Jil)'

Stormwater An:1lyticllf Results (2007) Seplember 12, 2007
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B~t'l'Jmnk Plrt. srud.~ 1'111." Stud,

~Id 11.. 1~[-.LIGQ10)

\ll.Jl.'llllhlU/l.)
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~ rn.111 ,- unlS~N 11001 111~ II rJ,~J Rkl ORI RRl I~IJ H"I HRI J<IlI llll1
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I'ohl'l.'ll,,", OlM111 II ;)"1)2 rlt,lnl~ Ill\) flltl lilt! 13Rl Illl.l O~I HHI IMI 111<1

'Ie'" ,. /Jljl,n~ 11(". nlll IlRJ RRI 1I1<L rlRl IJIll R~l Hl.:l 11ltL 1JRl,
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,
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