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Errata Sheet for Appendix H

1) The titles of the tables given on the dividing sheets in Appendix H do not match
the titles in the table of contents or on the tables themselves. The information
on the dividing sheets is superfluous and can be disregarded.

2) The values entered in the column “total taxa” on Table 2 of appendix H are
incorrect. The correct values were determined from the data sheets and are
reflected in Table 5-5 in the body of the main report.

3) The letter “D” was used in conjunction with some of the site identification
labels. This has no significance and can be disregarded.



ARCADIS, G&M
BATON ROUGE, LOUISIANA

BENTHIC MACROINVERTEBRATE
ANALYSIS REPORT AND DATA

Terrebonne Basin
Louisiana

July 2006

C-K Associates’ Project No. 2662W



ARCADIS, G&M
BATON ROUGE, LOUISIANA

BENTHIC MACROINVERTEBRATE
ANALYSIS REPORT AND DATA

Terrebonne Basin
- Louisiana

July 2006

Prepared By:

C-K Associates, LLLC
17170 Perkins Road
Baton Rouge, Louisiana 70810
(225) 755-1000

C-K Associates’ Project No. 2662W



Benthic Macroinvertebrate Analysis

Arcadis, G&M
Baton Rouge, LA
July 2006
TABLE OF CONTENTS
Section Page
1.0 SUMMARY .iiiiitiiinnrnnicnesassenisesseesssssessssesssssessnessessessessessaes 1
2.0 INTRODUCTION.....cccecericrnrnrereeraanerenne cereenneesesse sttt s s seasssassnsenaesaeananesaan 1
2.1 Purpose.......ieecvcncnsnsecscconeenes cerereessseessneeeabresrareraretesantesnanaatas 1
2.2 Detailed SCOPE-0f-SEIVICES ...ccecrvurrerrermrerreererersensisseressessssssessessessssssessessasssesnsssoses 1
2.3 Quality Assurance/Quality CONtrol..........oceevreeeerenrcrereecesessesesseenses 2
300 MATERIALS AND METHODS ......oereetereneeneestsanssessnessenessssessssesssessessasseseessensseses 2
3.1 Sample RECEIPL....uiiiiiiiincininicienitinsnssesisesssesissestassestssessesesseserssssessssesassssasasssens 2
3.2 SubSAMPUNE c.cuorviiiiieiiciiinnnerenireeneecaecsneenesasesnsssessenens 2
4.0 QUALITY ASSURANCE/ QUALITY CONTROL ....uuieeeerreecrnnnecsesessisesessssssosensas 4
4.1 Subsampling and Sorting .........ceeeerveecnrene 4
4.2  Taxonomic Identification and ENumeration ............ccereevenvennrenesessessessesssnesene 4
4.3 Data ENrY ciiiininnnenniiceninencennsseseesssessnsssssnssnsen 4
4.4  Final Report.......ceerveerceercrnesenceenns ersssnassssssasssssansansrsssaesessssntistesarae 5
5.0 DATA ENTRY AND ANALYSIS ooirieriuncenenarressseesessessssensssssssssssesssssssessensanns 5
5.1 Data ENtry coiiiiiiniiiiniicsinnsenneesessessessessssssessssssssssssaens .5
5.2 Data ADALYSIS..ciuiiiiiiiiiciireirninninssnneneseesisesssersessesneesssssesssssessssssseesesssesssssonsososes 5
6.0 REFERENCES.....iiirinecnninnrnnnsenaenns tsrsaensesasbeassassassrasasatasss s ast bt er s nser s s eene .0
TABLES
Table
1 Taxonomic list of organisms collected from sites C-1 through C-10 during the
September 2005 sampling event.
2 Best Candidate Metrics of Benthic Macroinvertebrate Analyzed from the RBP 20
Dipnet Samples Collected in August 2005
3 Summary of Benthic Macroinvertebrate Analysis of Petite Ponar Samples Collected
from Sites C-1 through C-10, Terrebonne Basin, Louisiana
4 Summary of Benthic Macroinvertebrate Analysis of RBP Dipnet Samples Collected
from Sites C-1 through C-10, Terrebonne Basin, Louisiana
APPENDICES
Appendix
A Comprehensive Data Sheets
B QA/QC documentation
2662W 1 C-K Associates, LLC



Benthic Macroinvertebrate Analysis
Arcadis, G&M

Baton Rouge, LA

July 2006

1.0

2.0

SUMMARY

C-K Associates, LLC, (C-K) performed benthic macroinvertebrate taxonomic analysis
for ARCADIS, G&M on 21 samples collected from the Terrebonne Basin watershed of

Louisiana.

The taxonomic analysis was conducted in conformance with the scope of the QAPP
entitled “Quality Assurance Project Plan for Ficld Sampling for Assessment of Dissolved
Oxygen, Physical Habitat, and Biological Characteristics for Man-Made Canals and
Unaltered Streams in Terrebonne Basin, Louisiana”, EPA Contract #68-C-02-109, Task
Order 16.

INTRODUCTION

2.1

2.2

Purpose

The purpose of this taxonomic analysis is to identify and enumerate benthic
macroinvertebrate organisms collected from 10 sites throughout the Terrebonne
Basin of Louisiana.

Detailed Scope-of-Services

The scope of the work performed by C-K is consistent with the protocols
established in the QAPP

The specific scope of work included the following:

Taxonomic analysis of RBP water column samples conducted according
to the 1999 U.S. EPA Rapid Bioassessment Protocols (RBP) 300-
organism sub-sample methodology;

Taxonomic analysis of sediment samples (composite of three petite ponar
grabs) conducted according to USEPA National Coastal Assessment
(EMAP-E) protocols, subject to the 300-organism sub-sample
methodology

Target identification levels for benthic macroinvertebrate organisms were
made to species level when possible and are consistent with USEPA
recommendations as presented in the Review of Draft Technical
Guidance for Biological Criteria for Streams and Small Rivers (USEPA,
1993) and the Environmental Monitoring and Assessment Program
Laboratory Methods Manual: Estuaries, Volume 1 (USEPA, 1995),
respectively;

The benthic macroinvertebrate data was compiled and used to calculate
metrics which are described below. Data analyses for the RBP and
sediment samples were conducted separately;

o database of collected species prepared using both Microsoft
Access and Excel;
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2.3

o Descriptive and summary tables with number of total taxa and
total number of organisms calculated per square meter of surface
bottom:;

o Standard indices calculated, including diversity, evenness,
richness and IBI’s for the appropriate taxa;

o Report to include materials and methods, as well as all QA/QC
methods and results for laboratory and data analyses.

Quality Assurance/Quality Control

CK’s quality assurance and quality control (QA/QC) measures utilized for the
macroinvertebrate analysis followed those outlined in the National Coastal
Assessment Quality Assurance Project Plan 2001 — 2004 (EPA/620/R-01/002)
and Section 3, Volume | of the Environmental Monitoring and Assessment
Program (EMAP): Laboratory Methods Manual — Estuaries (EPA/620/R-95/008).
QA/QC also followed the ten percent of all samples recheck protocol for both
data entry and data analysis. The final report will be checked by C-K’s existing
QA/QC procedures.

MATERIALS AND METHODS

3.1

3.2

Sample Receipt

The samples were received in the CK laboratory in good condition on January 12,
2006 via hand delivery by ARCADIS. Samples were properly labeled and
preserved in 70% Isopropanol. Sample solution was pink in color, indicating
appropriate concentrations of Rose Bengal were previously added to the samples.
Each RBP water column sample, consisting of 20 composited D-net sweeps, filled
approximately two one-gallon containers and the sediment samples each filled or
partially filled one one-gallon container. Immediately upon receipt, the samples
were logged into the CK LIMS sample tracking system which produced a unique
laboratory tracking number for each sample.

Note: Three samples (C-1, C-2, and C-3) were in varying stages of the sorting
process when they were received by CK. Both the sediment sample and the RBP
water column sample for site C-1 were completely and adequately subsampled
and sorted. For site C-2, it appears that the sediment and RBP water column
samples were combined during subsampling and therefore only one set of sorted
vials are present for this site. Site C-3 samples (both sediment and RBP) were
only partially sorted, so CK reintroduced the sorted material to the sorted and
unsorted sample portions provided for this sample and processed the sample as if
it had never been sorted.

Subsampling

Subsampling was performed for all samples (excluding the presorted samples)
following CK SOP #TA-03b found in the previously mentioned QAPP. The target
number of organisms was 300+. Upon initiation of subsampling, the sample was
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logged out on a sample tracking sheet (see Appendix B) indicating the time the
sample was in the technician’s custody. If the sample consisted of more than one
container, all containers were combined into a 500 pm-mesh sieve bucket and
rinsed and mixed gently by hand to homogenize the sample. The sample was then
placed on a gridded subsampling tray similar to the Caton subsampler. At this
point the technician briefly scanned the debris for large and obviously abundant
organisms, making notes if necessary. Using randomly generated numbers, the
technician removed all debris and organisms from each of 4 numbered squares
within the grid. This material was placed into a labeled cup and set aside for
sorting. The remaining unsorted material in the tray was gently covered with
water and remained undisturbed until the technician could be certain the target
number of organisms was reached. Once this assurance was met, the unsorted
material was returned to the original sample container(s), adequately preserved
with 70% Isopropanol and labeled as unsorted material.

Sortin

Immediately following the subsampling procedure, the aliquot of sample set aside
“to be sorted” was sorted following CK SOP #TA-02. The technician placed a
small amount (approximately a spoonful) of sample material into a clear 1qt
Carolina Bowl. The sample was then covered with a thin layer of water and
spread out along the bottom of the bowl. Using “jeweler’s” forceps and a light
table, the technician scanned the bowl and removed all organisms. The organisms
were counted and then placed into vials filled with 70% Isopropanol and labeled
with the appropriate classification and CK LIMS tracking number. The sorted
material was retained in a small bucket for QA/QC purposes. This process was
repeated until the entire aliquot of sample was sorted. At this point the technician
noted the number of organisms pulled from the subsample on the tracking log and
transferred the sorted material into a new labeled container marked “Sorted”. The
sorted material was then reshelved and signed in by the technician. The vials of
organisms for each sample were capped and placed in a plastic cup with lid and
again labeled with CK LIMS ID and Arcadis Site ID. The technician placed these
aside for taxonomic identification and enumeration.

Taxonomic Identification and Enumeration

Taxonomic identification and enumeration was performed according to the CK
SOPs numbered TA-04 and TA-05. For ecach sample, including the two
previously sorted samples, the taxonomist retrieved the presorted organisms and
logged the sample out on a sample tracking log. The organisms were removed
from the vials and placed into a Petri dish for identification. Organisms were
identified to lowest possible identification level (LPIL) following the previously
mentioned target identification levels and enumerations were kept on laboratory
bench sheets. During this process, organisms from the family Chironomidae and
class Oligochaeta were set aside in 70% Isopropanol to be permanently mounted
on microscope slides. Upon identification of an organism not previously
encountered for this study, one to a few were placed into a separate vial and
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labeled with organism name, site location, date identified, date collected, and
taxonomist’s initials to be retained as part of the project’s organism voucher
collection. To accompany the vial, a 3x5 index card with the organism’s
information, references, and sample information was created and retained in a
card catalog. Chironomids and Oligochactes were permanently fixed to
microscope slides using CMC-10 prior to identification. Once identified the
microscope slides were stored in slide boxes for safe keeping. All taxonomic
nomenclature was verified current using the ITIS database (USDA, ITIS). After
identification and enumeration was complete all organisms were returned to their
appropriate sample vial, relabeled with specific classifications and returned to
their corresponding container. All vials were stored with full levels of 70%
Isopropanol. Table 4 provides a listing of all organisms encountered during this
analysis.

QUALITY ASSURANCE/ QUALITY CONTROL

4.1

4.2

4.3

Subsampling and Sorting

Three trained technicians performed the subsampling and sorting procedures. For
each sample set worked by a technician, one sorted sample was resorted by
another technician to ensure the original technician removed greater than or equal
to 95% of the organisms. This resulted in 19% of the sorted samples being
resorted for QA/QC. This procedure followed the CK SOP#QC-01. A sorting
efficiency rating was calculated for each technician. No technicians fell below
the minimum acceptable limit of 95%. (See Appendix B)

Taxonomic Identification and Enumeration

One experienced taxonomist performed the taxonomic identifications and
enumerations for this sample set. Therefore, for 10% of the samples to be QC’d,
2 samples identified by the CK taxonomist were sent to Barry Vittor and
Associates, Inc. (BVA), 8060 Cottage Hill Road, Mobile, AL to be reidentified
and enumerated by experienced taxonomists. This resulted in a 10% QC check of
identifications and enumerations. One sample received a QC efficiency rating of
97% while the other sample had a QC efficiency rating of 94%. (See Appendix B)

Data Entry

Taxonomic nomenclature and spelling was checked against the USDA’s 1TIS
database prior to data entry. Taxonomic data was entered into the EDAS
database (TetraTech) on a per site, per sample basis. Data Entry QA/QC was
performed on 20% of the entire data set. Data entry QC efficiency rating was
100%.
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4.4

Final Report

The final report will remain in Draft until all technical, grammatical and
formatting reviews have been made by CK Associates, Inc.

DATA ENTRY AND ANALYSIS

5.1

5.2

Data Entry

For each station, taxonomic identification and enumeration data was entered into
EDAS v3.2.XP (TetraTech). EDAS is an Access database front end that is
designed to accept Rapid Bioassessment data. Once the data is entered, it has the
capabilities to produce most benthic metric results. EDAS also has the ability to
be uploaded to EPA’s STORET database should that be required at a later time.

Data Analysis

For the purpose of this report, best candidate metrics according to USEPA’s Rapid
Bioassessment Protocol were calculated for the dipnet samples using EDAS v.3.2XP
(TetraTech) and reported in an Excel spreadsheet (Table 1). These include Richness
measures (Total # Taxa, #EPT taxa, #Ephemeroptera Taxa, #Plecoptera Taxa,
#Trichoptera Taxa), Composition Measures (% EPT, %Ephemeroptera),
Tolerance/Intolerance measures (#Intolerant taxa, % Tolerant organisms, %
Dominant Taxon), Feeding Measures (% Filterers, % Grazers and Scrapers), and
Habit measures (# of Clinger Taxa, % Clingers). Of these metrics, the tolerance,
feeding and habit measures all require organism specific data. CK found while
compiling this data, primarily from the USEPA Rapid Bioassessment Protocol
document, that there are many unknowns which could negatively affect the
calculated metric values. The only available resource for Genus species specific
tolerance values for the region of Terrebonne Basin, Louisiana is the RBP
document. This document provides very few tolerance values for the species found
during this survey and most importantly provides data based on values for North
Carolina. In an attempt to decrease the unknowns and develop as complete a listing
of Tolerance, feeding and habit values as possible, CK used Family level values for
Genus sp. when a Genus sp. value was not available.

For all samples, ponar and dipnets, CK calculated total individuals, number of
species, Shannon-Weiner Diversity and density per squarc meter. For the petite
ponar density calculations, the total area sampled by 3 composite ponar grabs was
0.0696 squarc meters. The area sampled during the RBP dipnet collection is
approximately 3.1m” (EPA, 1999). Table 3 gives a summary of this data for the
petite ponar samples and Table 4 provides the summary data for the dipnet samples.
Appendix A contains all raw data sheets.

2662W

5 C-K Associates, LLC



Benthic Macroinvertebrate Analysis
Arcadis, G&M

Baton Rouge, LA

July 2006

6.0

REFERENCES

Abbott, J.D. 2006 Dragonflies and Damselflies (Odonata) of Texas. Odonata Survey of
Texas. Vol.1. Austin, Texas. 319pp.

Abele, Lawrence G. and Won Kim. 1986. An Illustrated Guide to the Marine Decapod
Crustaceans of Florida. Technical Series, Vol. 8 No. 1, Part 1. State Department of
Environmental Regulation. 760pp.

Abele, Lawrence G. and Won Kim. 1986. An Illustrated Guide to the Marine Decapod
Crustaceans of Florida. Technical Series, Vol. 8 No. 1, Part 2. State Department of
Environmental Regulation. 325pp.

Barbour, M.T., J. Gerritsen, B.D. Snyder, and J.B. Stribling. 1999. Rapid Bioassessment
Protocols for Use in Streams and Wadeable Rivers: Periphyton, Benthic
Macroinvertebrates and Fish, Second Edition. EPA 841-B-99-002. U.S. Environmental
Protection Agency; Office of Water; Washington, D.C.

Berner, Lewis and Manuel L. Pescador. 1988. The Mayflies of Florida, Revised Edition.
University Press of Florida. Gainesville, Florida. 415pp.

Daigle, Jerrell James. 1991. Florida Damselflies (Zygoptera): A Species Key to the
Aquatic Larval Stages. Technical Series, Vol. 11 No. 1. State of Florida Department of
Environmental Regulation. 12pp. ‘

Epler, J.H. 1996. Identification Manual for the Water Beetles of Florida. FDEP.
Tallahassee, Florida. - ‘

Epler, JH. 2001. Identification Manual for the Larval Chironomidae (Diptera) of North
and South Carolina. EPA Grant# X984170-97. North Carolina Department of
Environment and Natural Resources, Division of Water Quality.

Farrell, Douglas H.. 1979. Guide to Shallow Water Mysids from Florida. Technical
Series, Vol. 4, No. 1. State of Florida Department of Environmental Regulation. 71pp.

Integrated  Taxonomic Information  System  (ITIS)  on-line  database.
hitp://www itis.usda.gov/ .

Klemm, Donald J.. 1995. Identification Guide to the Freshwater Leeches (Annelida:
Hirudinea) of Florida and Other Southern States. Bureau of Surface Water Management,
FDEP. Tallahasse, Florida. 82pp.

LeCroy, Sarah E.. 2002. An Hlustrated Identification Guide to the Nearshore Marine and
Estuarine Gammaridean Amphipoda of Florida. Volume 2. Florida Department of

2662W

6 C-K Associates, LLC



Benthic Macroinvertebrate Analysis
Arcadis, G&M

Baton Rouge, LA

July 2006

Environmental Protection, Division of Resource Assessment and Management.
Tallahassee, Florida. 410pp.

Louton, Jerry A. 1975. The Ephemeroptera of Louisiana. Louisiana State University,
Department of Entomology. Master’s Thesis. LSU Library. 92pp.

Merritt, R. W. & K. W. Cummins (eds.). 1996. An introduction to the aquatic insects of
North America. 3rd ed. Kendall/Hunt Publishing Company, Dubuque, lowa. 862 pp.

Milligan, Michael R. 1997. Identification Manual for the Aquatic Oligochaeta of Florida.
Vol. I, Freshwater Oligochactes. Florida Department of Environmental Protection.
Tallahassee, Florida. 187pp.

Pennak, Robert W. 1989. Freshwater Invertebrates o‘f the United States: Protozoa to
Mollusca. 3" edition. Wiley-Interscience. New York. 628pp.

Richardson, Johnny S. 2003. Identification Manual for the Dragonfly Larvae
(Anisoptera) of Florida. FDEP. Tallahasse, Florida. 114pp.

Tetra Tech, Inc. 2001. Ecological Database Application System (EDAS). Version 3.2XP.
http://www.ttwater.com

2602W

7 C-K Associates, LL.C



TABLES



TABLE 1

BEST CANDIDATE METRICS OF
BENTHIC MACROINVERTEBRATES ANALYZED
FROM THE RBP 20 DIPNET SAMPLES
COLLECTED IN AUGUST 2005



TABLE 1. Taxonomic list of organisms collected from sites C-1

through C-10 during the September 2005 sampling event.

Phylum Annelida

Class Clitellata

Order Arhynchobdellida

Order Haplotaxida

Class Hirudinea

Order Rhynchobdellida

Phylum Arthropoda

Class Arachnida

Order Acariformes

Class Insecta

Order Coleoptera

Family Erpobdellidae

Family Naididae

Family Tubificidae

Family Giossiphoniidae

Family Curculionidae

Family Dytiscidae

Family Elmidae

Erpobdellidae (LPIL)

Naididae (LPIL)

Tubificidae (LPIL)

Hirudinea (LPIL)

Glossiphoniidae (LPIL)

Helobdella (LPIL)

Helobdella stagnalis

Acariformes {LPIL)

Curculionidae (LPIL)

Dytiscidae (LPIL)

Cybister (LPIL)

Dubiraphia (LPIL)

CK Associates, LLC - ARCADIS/ Terrebonne Basin Benthic Macroinvertebrate Analysis
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Taxonomic List of Species, continued

Family Gyrinidae
Dineutus (LPIL)
Family Haliplidae
Peltodytes (LPIL)
Family Hydrophilidae
Tropistemus (LPIL)
Family Noteridae
Noteridae (LPIL)
Hydrocanthus (LPIL)
Family Scirtidae
Cyphon (LPIL)
Order Diptera
Family Ceratopogonidae
Ceratopogonidae (LPIL)
Family Chaoboridae
Chaoborus (LPIL)
Mochlonyx (LPIL)
Family Chironomidae
Chironomidae (LPIL)
Nanocladius (LPIL)
Tribe Coelotanypodini
Coelotanypus (LPIL)
Clinotanypus (LPIL)
Tribe Pentaneurini
Ablabesmyia (LPIL)
Ablabesmyia annulata
Tribe Chironomini
Axarus (LPIL)
Cladopelma (LPIL)
Dicrotendipes (LPIL)
Dicrotendipies simpsoni

Geoldichironomus (LPIL)

CK Associates, LLC - ARCADIS/ Terrebonne Basin Benthic Macroinvertebrate Analysis
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Taxonomic List of Species, continued

Tribe Chironomini

Glyptotendipes (LPIL)
Parachironomus (LPIL)
Phaenopsectra (LPIL)
Polypedilum (LPIL)
Polypedilum illinoense

Polypedilum trigonum

Tribe Pentaneurini

Labrundinia (LPIL)
Larsia (LPIL)

Monopelopia (LPIL)

Tribe Tanypodini

Family Culicidae

Family Stratiomyidae

Family Tabanidae

Order Ephemeroptera

Ephemeroptera

Family Baetidae

Family Caenidae

Family Ephemeridae

Tanypus (LPIL)

Tanytarsus (LPIL)

Tanyltarsus limneticus

Anopheles (LPIL)

Stratiomyidae (LPIL)

Tabanidae (LPIL)

Ephemeroptera (LPIL)

Baetidae (LPIL)

Baetis (LPIL)

Caenis (LPIL)

Hexagenia bilineata

Hexagenia limbata

CK Associates, LLC - ARCADIS/ Terrebonne Basin Benthic Macroinvertebrate Analysis
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Taxonomic List of Species, continued

Family Tricorythidae

Order Hemiptera

Order Lepidoptera

Order Megaloptera

Order Odonata

CK Associates, LLC - ARCADIS/ Terrebonne Basin Benthic Macroinvertebrate Analysis

Family Belostomatidae

Family Gerridae

Family Naucoridae

Family Nepidae

Family Nepticulidae

Family Pyralidae

Family Corydalidae

Family Aeshnidae

Family Coenagrionidae

Tricorythodes albilineatus

Belostomatidae (LPIL)

Belostoma (LPIL)

Gerridae (LPIL)

Pelocoris (LPIL)

Ranatra (LPIL)

Lepidoptera (LPIL)

Nepticula (LPIL)

Pyralidae (LPIL)

Chauliodes (LPIL)

Odonata (LPIL)

Nasiaeschna pentacantha

Coenagrionidae (LPiL)

Enallagma (LPIL)

Enallagma dubium

Ischnura (LPIL)

July 2006



Taxonomic List of Species, continued

Family Cordulegastridae

Family Corduliidae

Order Trichoptera

Class Malacostraca

Order Mysida

Family Mysidae

Order Amphipoda

Family Crangonyctidae

Family Asellidae

Family Gomphidae

Family Libellulidae

Family Hydroptilidae

Family Leptoceridae

Epitheca princeps

Macromia (LPIL)

Aphylia williamsoni

Arigomphus (LIPIL)

Dromogomphus (LPIL)

Libellulidae (LPIL})

Erythemis simplicicollis

Libellula auripennis

Pachydiplax longipennis

Sympetrum corruptum

Trichoptera (LPIL)

Hydroptilidae (LPIL)

Leptoceridae (LPIL)

Oecetis (LPIL)

Mysidae (LPIL)

Taphromysis louisianae

Synurella (LPIL)

Caecidotea (LPIL)

CK Associates, LLC - ARCADIS/ Terrebonne Basin Benthic Macroinvertebrate Analysis
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Taxonomic List of Species, continued

Order Decapoda

Phylum Mollusca

Class Bivalvia

Order Veneroida

Class Gastropoda

Order Architaerioglossa

Order Basomattophora

Family Gammaridae

Family Hyalellidae

Family Cambaridae

Family Palaemonidae

Family Pisidiidae

Family Viviparidae

Family Lymnaeidae

Family Physidae

Gammarus (LPIL)

Hyalella azteca

Decapoda (LPIL)

Cambarellus (LPIL)

Palasmonetes kadiakensis

Palaemonetes paludosus

Bivalvia (LPIL)

Pisidiidae (LPIL)

Musculium (LPIL)

Gastropoda (LPIL)

Viviparus georgianus

Lymnaeidae (LPIL)

Physidae (LPIL)

Physella (LPIL)

CK Associates, LLC - ARCADIS/ Terrebonne Basin Benthic Macroinvertebrate Analysis
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Taxonomic List of Species, continued

Family Planorbidae
Planorbidae (LPIL)
Biomphalaria havanensis
Planorbeila (LPIL)

Family Ancylidae
Ancylidae (LPIL)

Order Neotaenioglossa

Family Hydrobiidae

Hydrobiidae (LPIL)
Phylum Chordata
Class Osteichthyes

Osteichthyes (LPIL)

CK Associates, LLC - ARCADIS/ Terrebonne Basin Benthic Macroinvertebrate Analysis July 2006



TABLE 2

SUMMARY OF BENTHIC MACROINVERTEBRATE
ANALYSIS OF PETITE PONAR SAMPLES COLLECTED
FROM SITES C-1 THROUGH C-10 TERREBONNE
BASIN, LOUISIANA
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TABLE 3

SUMMARY OF BENTHIC MACROINVERTEBRATE
ANALYSIS OF RBP DIPNET SAMPLES COLLECTED
FROM SITES C-1 THROUGH C-10
TERREBONNE BASIN, LOUISIANA



900z AInp: sisAjeuy 8)elqapusAUIoIoB JyIUSg UISE] SUL0GALS ] /SIAYINY - D17 ‘SOIBI00SSY Y9

¥S0SL  [2€'€19  [S6TL  |06CC  |eOLEy  |lec zL0L [e6z 89'6/L |00 _w - 19N/ Kisuag
52°0 660 A 89’1 99T VL 59'¢ 6v'Z 65€ 69'1L )14 - AysisAlg Joutam-uou ey
£ L 61 el L 6 vz b 8¢ v se19adg Jo soquIinN
colz  [zi88  |osl 62¢ o€ Ve Sl ev 1SS oL S[enpiAIpuY] [ej0)
01D 60 82 J2%) 9-0 - o) €92 z-2 -0 RE

(*s100ys ejep anjsuayaidwos Joy v xipuaddy 89g) "euRISINOT ‘UISEq UUOGDLID i
‘04-0 ybnouyy |-J soyg wouy pa3osljod sajdwes Jeuod a3ad 4o sishjeuy 9jeIqaLIBAUIOIDRIY d1yjuag jo Alewwng ‘¢ ajqe)




TABLE 4

SUMMARY OF BENTHIC MACROINVERTEBRATE
ANALYSIS OF RBP DIPNET SAMPLES
COLLECTED FROM SITES C-1 THROUGH C-10,
TERREBONNE BASIN, LOUISIANA
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APPENDICES



APPENDIX A

COMPREHENSIVE DATA SHEETS
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ASSOCIATES,LLC

ENVIRONMENTAL & ENGINEERING
CONSULTANTS

Taxonomy Project Sample Time/Tracking Log

Project:

ARCADIS - Terrebonne

CK Project Code:

2662W

Date:

12-dan-06

Sample Type:

Ponar and Dipnet

Task:

Page: 1

of:

Sample I.D.

Date Time Out| Timeln Initials Hours

Comments

C-1 Ponar
012606-4

C-1 Dipnet
012606-5

C-1 Sorted Sample
012606-6

C-2 Ponar
012606-7

C-2 Dipnet
012606-8

C-2 Sorted Sample
012606-9

C-3 Ponar not Sorted
012606-10

C-3 Ponar Sorted
012606-11

C-3 Dipnet not sorted
012606-12

C-3 Dipnet Sorted
012606-13

C-3 Sample Sorted
012606-14

C-4 Dipnet
012606-15

C-4 Ponar
012606-16

C-5 Dipnet
012606-17

C-5 Ponar
012606-18

C-6 Dipnet
012606-19

C-6 Ponar
012606-20

C-7 Dipnet
012606-21

C-7 Ponar
012606-22

C-8 Dipnet
012606-23

C-8 Ponar
012606-24

CK Associates, LL.C

Form # TA-02




ASSOCIATES,LLC

CONSULTANTS

ENVIRONMENTAL & ENGINEERING ’

Taxon_omy Project Sample Time/Tracking Log

Project: ARCADIS - Terrebonne Page: 2 of:
CK Project Code: 2662W
Date: 12-Jan-06
Sample Type: Ponar and Dipnet
Task:
Sample L.D. Date Time Out | TimelIn Initials Hours Comments
C-9 Dipnet
012606-25
C-9 Ponar
012606-26
C-10 Dipnet
012606-27
C-10 Ponar
012606-28

CK Associates, LLC
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CK
ASSOCIATES , LLC
ENVIRONMENTAL 8 ENGINEERING
CONSULTANTS

MACROINVERTEBRATE SORTING QC LOG

Client/Project Name: Ar L we. Project#: 2,2 )
Collection Date: €] 7enc— Onginal Sorter: CUALC Tolwnson
Sorting
Batch Sample D& CK LIMS Tracking # ac TORIKOIg's | o irciency |Date Completed
Group x) Qc by Total i Semple | goting (%)

1 1 C- Dipnet DV et o= |5~ > | BA ¥ (54 | 95
2 | C-0 Penayr o2l - 2%

3

4

5

6

7

8

8

10

1

2

3

4

5

[

T

8

°

10

1

2

3

4

5

&

7

8

k]

10

1

2

3

4

5

s

7

8

3

10

* See attached ID QC Forms for efficiency rating calkculations and error types.
* See atiched QA/QC Action Reports for dascription of error and remedial actions.

CK Associates, LLC
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ASSOCIATES,LLC

ENVIRONMENTAL & ENGINEERING

CONSULTANTS

MACROINVERTEBRATE SORTING QC LOG

Cllent/Project Name: Aread’s ™ | gereloanny

Project®: 2., L2LD

Collection Date: % |7 sag-

Original Sorter: "R gy N

10

Batch Qc Total # Org’s Sotng
— Sample |.D.# CK LIMS Tracking # P = — in Sample ::ftli:i:r(vgz) Date Comphted1
1 L 2 M!am D128, - q
2 C- 3 Poar AU — IO
v LGS Dipect OI2L0L - (2.
+ | -C-S Ponar M ZKaOle - 1o
5 C-S Dent M\ 260l -
6 C-S “Pigar O12L0le -1¥ X | B / 34 o
7 F m{?ln{\(x’ —',q
8 C’L. ‘ %mar D760 - 20
’ C-3 “Divar O 260 -272.
© | (-8 Vinay 12060 -24
1 [ C-4 Daonrt 2006 - 25 < 3/ 781 190
2 Oh2ols =20
3 (=16 %mnrf‘ OUo - 2F
4
5
6
7
8
9
10
1
2
3
4
5
13
7
8
9
10
1
2
3
4
5
1]
T
8
}:

* See attached ID QC Forms for efficiency rating calculations and error types.
* See atiched QA/QC Action Reports for description of error and remedial actions.

CK Associates, LLC



CK

ASSOCIATES,LLC
ENVIRONMENTAL & ENGINEERING
CONSULTANTS

MACROINVERTEBRATE SORTING QC LOG

Chent/Project Name: ~ 0e

Project#: 2(,(,7 L)

Collection Date: ¥]2 an <=

Original Sorter: Bv;a,, And

S

Batch Sampla 1.D.# CK LIMS Tracking #
Group

ac
X}

Qc by

Total

Total # Org's
in Sampile

Sorting
Efficlency
Rating (%)

Date COmpletedW

Oty ol -~ 2.1

(- R Dipnrt A 2lotlo- 2,

>

BN

1

q0f

b (1)

L4

O O N O !N AW N e

-
(=]

W TN U R W N -

Y
o

® m NP AW RN

=
<

0 oM NN b W N e

10

* See attached ID QC Forms for efficiency rating calculations and error types.
* See attchad QA/QC Action Reports for description of error and remedial actions.

CK Associates, LLC
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1‘ MACROINVERTEBRATE IDENTIFICATION QC LOG

ASSOCIATES,LLC
ENVIRONMENTAL & ENGINEERING
CONSULTANTS

Client/Project Name: #r-nd}c Lexredonny

Project#: (2 LD

Collection Date: Zf 2 0crs Original Taxonomist: %QLH o
GB:;Z‘: Sample 1.0.# CK LIMS Tracking # t(:)g Taxonomy QC By Tol;:Ic t :jr;:rs Tior:asl : "?;g-s E%i‘c:‘%‘:;'g‘i Date Completed

N e 0ot - 4
2 C-t D OOl -&
s LC-2 O Ko -4
« 1 C-2P 0120l - 10 X _{BVA \ 4 a=x
5 C-31 Qe —12
s | 4D OUZpOle - 1S
7 c-4p QL 2ely -1l
s | (-5D QLZLll =13
3 C-s¢ O2ll = 1Y
10 C-L D Olee —19
. 20l - 20
2 C-3FD O2600 ~ 21
3 (-3P U0 - 22
o | C-8N Q2elle ~ 2% X_| BvA 24 d2¢_ [ 9§
s [ C-gP OL2L06 - 24
s | .C-4D kol - 25
7 c-4p oy - 26
8 C-109 026N, - 22
s c-1pP Ol2L0te - 2%
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10

* See attached ID QC Forms for efficiency rating calculations and error types.

“ See attched QA/QC Action Reports for description of error and remedial actions.

CK Associates. LLC
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€K s

ASSOCIATES ,LLC
ENVIRONMENTAL & ENGINEERING

CONSULTANTS
Macroinvertebrate Identification QA/QC Form
Sample 1.D.#: C*‘éi\ CK LIMS Tracking #: O‘Qb@@ «j}
Client/Project Name: ﬁr("wt < “Toevobrone s, Location {3y 2bonn 'rklgm
Original Taxonomist: LD. Dates: =\ gulDw
Q.C. Taxonomist: "By A Q.C.Dates: {12 Jow
Original identification Number Q.C. ldentification Nur;ber Error | Error Type
Dete §iathu s (lj‘w\; Ry . $e0. ofteg Freo,
E_o.tammws Kadizpnas | 12 | Palaevonels tadiakbusts | | 3 c
Cagleca 5t Hyadella aqzieca | (59 2 [
C cu.,m\cmﬁ (T i Livceus (iflt) ]
Cosus (V) L) Caenis %3
Clhisnnomides tlo Cliwsnomidae. (1e40) 14 1. |T.C
e (ﬁ'l(—\ i /l/a.hnou.ﬁ (eieY, 2 { 4
aliHoliudps 54 Glughlandipes s |72 |
R‘u’» Lirlze, (o ~ ?vra./:ga_e vl
Q]pﬂ\‘\’ﬁ@ﬁd& z (o n_yla L
.A L Ol an fon 6
M()chlm (14 X CH'QX (trie) 5 ! T
mm L‘d’ ey 7 3 Bagtis =z
1 3 ng_via {
_ / \5 Lo.\;cmnd'm\a (Dll) \e .3 X
Ygchs wﬂnmns( wehd |3 Dacadrinimue, (o) 7 e 2 1T
Dcooleadipes (ipil) L T ahend; i
W&Iam i) 9 Mhomud (8P} q
1us" (21 \ / he w\-@@mg« vial t
Nedeaidie. ( //'l(., { / Heodoale(a {idi i [ !
‘ 2 s oAy sidac (o1 o 2 |yrT
q Oec C”"\ ?
/ H‘J d.{b ca n‘{"”l VAN = | C.
/ he vial = t veC
Ta,nmmn/@ /Dm],(ma:ﬂ 2 Taphromysty lounarqe | 5 L |t
Frembudl frimds Upe ) | /[ Livnbsia (CPIC ) x
um olesa. fe) ~ | Lepidooterc [
LS & ools) / FN% edis Sioapliciiols /
/‘owmmcmd 2 /9 Lewnagripnidat LG
_Eﬁgmﬂé A /0 no  Aal /0
;Mﬁﬁ@//’jiﬂ) 1| 3 “Phasnnncerdna ( I 4 ! ?’,
Total # of orgs. In QC recount: A, ! - % Efficiency= 94 6
Total # of errors:| 7/

% Efficiency = ((Total # of organisms in QC recount - Total # of errors)/Total # of organisms in QC recount)*100

Errors include: counting errors (C), identification errors (1), and unrecorded taxa errors (UT)

S:\@Tai201--250\250V1 00\ Taxonomy Forms\Taxonomy QC Forms
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I : Y R S R g
ASSOCIATES,LLC
ENVRON'SE’,&%‘[ %AEN@r%INEERING
Macroinvertebrate Identification QA/QC Form
sample LD#: ("_Q /) CK LIMS Tracking # ()(. 3500y 2.
Client/Project Name: ,4(&1‘113 Lo bl Location: 7z01) e s [Addin
Original Taxonomist: n,.)(?‘ X A3 AL ;Puq LD. Dates: #/g.f /Cw
Q.C. Taxonomist: Q.C. Dates:
Original Identification Number Q.C. ldentification Number Error | Error Type
Wﬂ ( éf’/c;/\ / Oot found-
H‘cmm{ﬂefm vial Hepiphero{ immadure) i
(’357“0 ch 7“h~/e.s 9 K6 l.epoﬂ‘“; {
x-' \\ FI:LS.S‘gmm 3
W, ¥ hecili dee. Z
™ v\; / C:/pf'im‘ dae. Lo
X { | OSteichthyes 5
@?}b‘iﬁ}aﬁ?u* G’/\Ip}Oa‘enduae-f &/ «°
/ La'brund-nrx. /g v
h\(:/\ ‘ ’%/Q.c)\.f'o_nmu..s SR R
Jﬁ\ )\n \ }'hfonom}da.L =2 -
LN V] Ablobesmgia /R 4
WANMN /| Phaenopséctre Y 4
VATIRCY EITY Lassia /5 9O
}/ v Q? Tanypus S 2
J DI\(‘ Y‘D) J’ CJ_')_d n'“ﬂﬂ.s ) \
erajnpe ann daf, /72 0
/ 'Tanv-hrgu».s -5? F =3 O
T wbiyicidae > 0
Pece _Llabeliger [ ©
\ lenodnlu.s /)oppmef&lﬂ( ) / O
NFe \\fd.oael;\um 4tuna )
Total # of orgs. In QC recount: % Efficiency=
Total # of errors:
% Efficiency = ((Total # of organisms in QC recount - Total # of errors)/Total # of organisms in QC recount)*100
Errors include: counting errors (C), identification errors (1), and unrecorded taxa errors (UT)

S\@Tai201--250125001 00\ Taxonomy Forms\Taxenomy QC Forms
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CK il

ASSOCIATES,LLC

CONSULT,

ENVIRONMENTAL & EN%INEERING

Macroinvertebrate Identification QA/QC Form

Sample 1.D.#: ( ?)p

CK LIMS Tracking #: Dlgudﬂ -

Client/Project Name: AYC/M? S - \e_({aikvfm't-(f

Location: =75,

ey S

Original Taxonomist: g7 ’R@, 1.D. Dates:  ~li.{ O(,
Q.C. Taxonomist: RV Q.C. Dates: 1y, Ww2\ol
Original Identification Number Q.C. Identificatio Number Error | Error Type
Dhitsmeades adiabones | i Falaemcucles Fedabetsis ||
’\mﬂﬂmu{zu (P ol Chirenemas |
Cacnis (@il _liF (aenis /7
TubiGudae e\ i Limped A\as hefomess [
mem :’)LS (?Pm\ 2. Dvelendiped 3
: AT Physidae | + Cashepa gt 2 A
_&nd@m LS ué’u,\ { l4r"40nm6’l')u./$ d |
Boduils Gol) % Ridalv (cmf\ 13
Cocifis x?rc\ { gecedis ]
16 cu n*:c?m s (e |5 Coelofanypus =
4 m%r YIS { U"ﬁ.\ 1 /f)achh Conoeryid ]
Total # of orgs. In QC recount: !f‘{ % Efficiency= B
Total # of errors:| S

Errors include: counting errors (C), identification errors {1). and unrecorded taxa errors (UT)

% Efficiency = {{Total # of organisms in QC recount - Total # of errors)/Total # of organisms in QC recount)*100

S:\@Tas\207—250\250\100\Taxonomy Forms\Taxonomy QC Forms




CK

ASSOCIATES,LLC

ENVIRONMENTAGLL& ENGINEERING

CONSULTANTS
BENTHIC TAXA DATA QC FORM
Client/Project Name: Avaaoizs “Lurreb bynns Project #: 2W{,72 LD
Collection Date: g|2enc Data Entry Technician: M&Mﬁ&ﬁﬁp
o Errors "

2:;2‘; Sample 1.0.# TAXA' N, D;::?;:;’ Em(x;ujn::;ed Qc Date °°g:;:;,s’8y C“é:f;“‘"
1 [0 P all v =0 X l2\e| sk Loy
2 -\D ’ '

3 |1 C-2
4 -2P
5 L C-AD
& |LC-dD X sl Y Wledob [ axg
7 | e Klsypo 105 habe
L ) -
s |CsP
w 1 ALD
T WA X 15y N) wiadot, | st |Ladol
2 O‘q’ L4 ' L L
I (1) |
4 -3 !
s | (3P
s -9 Ko T o [t [oizdpt
4 C ,QD U ¢
s | C-10D /
s | C-10P N
10
1
2
3
4
5
6
7
8
9
10
1
2
3
4
5
6
7
8
9
10
* See Attached QA/GC Action Reports for description of errors and remedial actions.
' See Attached IMS Report for EDAS Benthic Maater Taxa Record Comparison,

CK Assacistes, LLC
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ABSOCIATES,LLC
ENVIRONMENTAL & ENGINEERING

C%ULTANTS
ENUMERATION DATA QC FORM
Clisnt/Project Name: Avrad, c’(mm, Project #: 2(¢40 2 (>
Collection Date: 3’ Zeag Data Entry Technician; Q\% mor
2::': Sample 1.D.# CK LIMS Tracking # :: D‘(‘I':nif:" Em(:f:{:;':q:;ed Qc Date °°z:;:::)8y °°’[;:f:'°"

1 | C-(¥ pl2uo— 4 Nl 57 [N Giajoy | — -~
2 -\D 5
3 | L7 g
a -3 P 10
s Le-3D (R
] -4D 15
7 | CdP I
s 1C-5D [F
s | CS 1% X lae [p ol | — o
10 ) (4 l
1 LGP 20 X |t nl Wailol, | — —
2 v‘;"?p 2/ 1 ) 4
3 e /?2
4 (\ /86 A Z
s |0 24
s |04 a5
7 ledp Lo X 1laf |8 Wlafole | — -
I ET) 37 i
s | C-of 28
10
1
2
3
4
5
8
7
8
9
10
1
2
3
4
5
&
7
8
9
10

"~ Sge Attachad QAJQC Action Reports for description of arrors and ramedial actions,

CK Associates, LLC





