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Clean Water Act Section 401 Water Quality Certification 

Clean Water Act Section 404(b)(1) Evaluation 

*Note: these documents, associated analyses and coordination will be completed during the 
feasibility-level analysis phase of this study which would occur following release of the Draft 
Environmental Impact Statement, and would be included in the Final Environmental Impact 
Statement. 
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Louisiana Coastal Resources Program Consistency Determination 

*Note: this document, associated analyses and coordination will be completed during the 
feasibility-level analysis phase of this study which would occur following release of the Draft 
Environmental Impact Statement, and would be included in the Final Environmental Impact 
Statement. 
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Louisiana State Department of Wildlife and Fisheries Mitigation Letter 









-----Original Message----- 
From: Balkum, Kyle [mailto:kbalkum@wlf.la.gov]  
Sent: Thursday, May 23, 2013 3:29 PM 
To: Klein, William P Jr MVN 
Cc: Winslow, Christian J.; Cascio, Keith; Hebert, Barry; Ribbeck, Kenny; Breaux, 
Catherine M MVN; 'Catherine_Breaux@fws.gov'; 'Lisa Abernathy'; 
'Ettinger.John@epamail.epa.gov'; Richardson, Jerica M MVN; Varisco, Jeffrey J 
MVN; Myers, Randy; Tuma, Tommy; Mooney, Brad 
Subject: LDWF Scoping Comments (Part 2) - West Shore Lake Pontchartrain 
 
Bill, 
 
In addition to our previously submitted scoping comments, LDWF is providing the 
West Shore-LP PDT with proposed mitigation measures that we believe can best 
offset impacts associate with levee construction.  You will receive the following 
two documents today: 
 
1. pdf-document that briefly describes the nine conceptual mitigation measures 
proposed by LDWF, and 
2. jpg-map that illustrates the nine mitigation measures (to follow in a 
subsequent e-mail). 
 
We hope that this draft mitigation plan is included in the Draft TSP. 
 
We look forward to working with you to further develop these proposed mitigation 
measures in order to ensure that project impacts are adequately and appropriately 
mitigated for. 
 
Thanks, 
Kyle  
 
Kyle F. Balkum 
Biologist Program Manager, Habitat Section -  
Louisiana Department of Wildlife and Fisheries 
2000 Quail Dr., Baton Rouge, LA 70808 
225-765-2819 / kbalkum@wlf.la.gov 



DRAFT Maurepas Swamp WMA Mitigation Proposals 

Prepared by the Louisiana Department of Wildlife and Fisheries (LDWF) 

Presented to the West Shore-Lake Pontchartrain Project Delivery Team (PDT) 

May 23, 2013 

 

The elimination of nutrient and freshwater inputs threatens the sustainability of the Maurepas Swamp.  

The most effective strategy to restore health and productivity of the swamp is construction of 

Mississippi River reintroductions into Maurepas Swamp.  However, additional measures such as 

eliminating barriers to surface flow patterns are also needed, not only to compliment the planned river 

reintroductions, but also to improve current hydrologic conditions.  Therefore, the mitigation measures 

identified below by LDWF primarily aim to enhance or improve surface hydrology until such time that 

river reintroductions are constructed.  The mitigation measures are still conceptual and will require 

further planning and engineering.  LDWF also prioritized each measure (i.e., High, Medium or Low) to 

inform the PDT on which measures are believed to be most beneficial. 

 

1. Gap spoil banks along Reserve Relief Canal (High priority). 

2. Gap spoil banks along New River Canal (High priority). 

3. Gap/degrade railroad bed which traverses the swamp beginning from Hope Canal and proceeding 

north and west to the northern property boundary (crossing Blind River and Amite River Diversion 

Canal (High priority). 

4. Improve through flow of Hammond wastewater into existing Joyce WMA outfall area (High priority). 

5. Make efficient use of stormwater and wastewater produced by communities south of I-10 (e.g., 

Laplace, Ascension Parish) by distributing this water into the Maurepas Swamp (High priority).  

6. Diversion of freshwater from Bonnet Carre Spillway guide levee to the swamps and marshes to the 

northwest (Medium priority).  

7. Gap any spoil banks north of I-10 in the area of Tennessee Williams (Medium priority). 

8. Preserve existing wetlands by acquiring land in fee title that is enclosed within the levee (Low 

priority).  

9. Restrict development in wetlands enclosed within the levee (Low priority). 

 

The number of the proposed mitigation measure corresponds with the number on the accompanying 

map. 
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National Marine Fisheries Service Scoping / Planning Aid Letter 







WEST SHORE LAKE PONTCHARTRAIN 
HURRICANE AND STORM DAMAGE RISK REDUCTION STUDY 

INTEGRATED DRAFT FEASIBILITY REPORT  
AND  

ENVIRONMENTAL IMPACT STATEMENT 

 
APPENDIX A 

Annex E 

Natural Resources Conservation Service Prime and Unique Farmlands Coordination 
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State Historic Preservation Officer (SHPO) and 

Tribal Coordination Letters 

*Note: coordination and documentation will be completed during the feasibility-level analysis 
phase of this study which would occur following release of the Draft Environmental Impact 
Statement, and would be included in the Final Environmental Impact Statement. 
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U.S. Fish and Wildlife Service Draft Coordination Act Report 
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U.S. Fish and Wildlife Service Scoping / Planning Aid Letter 
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Technical, Institutional and Public Significance of Relevant Resources 



Table I-1: Significance of relevant resources located within the project area. 
Resource Institutionally Significant Technically Significant Publicly Signifi

 
Soils, Water
bottoms,
Prime and
Unique 
Farmlands

Council on Environmental Quality (CEQ) memorandum
dated August 11, 1980, entitled "Analysis of Impacts on
Prime or Unique Agricultural Lands in Implementing the 
National Environmental Policy Act (NEPA)"; Executive
Order 11990 - Protection of Wetlands; Agriculture and Food 
Act of 1981 (Public Law 97-98) containing the Farmland 
Protection Policy Act (PL 97-98; 7 U.S.C. 4201 et seq.).

Technically significant in determining soils
engineering and environmental suitability, based on 
their physical and chemical properties, for proposed 
activities. Water bottoms are technically significant 
because the estuarine bottom sediment characteristics 
(water bottoms) benthic organismal distribution and is
an integral component of the benthic boundary layer.

Significant to th
suitability of con
agriculture suitab
tank type dispos

 
 
 
 
 

Hydrology

NEPA of 1969; Clean Water Act of 1972; Storm damage
Control Act of 1944; Coastal Barrier Resources Act of 1982;
Rivers and Harbors Act of 1899; River and Harbor and Storm 
damage Control Act of 1970; Watershed Protection and
Storm damage Prevention Act of 1954; Submerged Lands 
Act of 1953; Coastal Zone Management Act of 1972; Safe 
Drinking Water Act of 1974; Estuary Protection Act of 1968; 
Resource Conservation and Recovery Act of 1976; 
Comprehensive Environmental Response, Compensation and
Liability Act of 1980; Executive Order 11988 Floodplain
Management.

Civil Works water resources development projects
typically impact (positively or negatively) the
interrelationships and interactions between water and 
its environment. 

Publicly signific
demands clean w
and protection o
management. 

 

 
Water Quality

Clean Water Act of 1972; Pollution Prevention Act of 1990,
the Safe Drinking Water Act of 1974; Water Resources 
Planning Act of 1965.

Technically significant to restore and maintain the
chemical, physical, and biological integrity of the 
Nation's waters. 

Publicly signific
clean water and 
boating, swimm
potable water.

 
 
 

Vegetation
Resources

Coastal Barrier Resources Act of 1982; Coastal Zone
Management Act of 1972; Emergency Wetlands Resources 
Act of 1986; Estuary Protection Act of 1968; Fish and 
Wildlife Conservation Act of 1980; Fish and Wildlife
Coordination Act of 1958; NEPA of 1969; North American
Wetlands Conservation Act of 1989; the Water Resources
Development Acts of 1976, 1986, 1990, and 1992; Executive
Order 13186 - Migratory Bird Habitat Protection.

Technically significant because they are a critical
element of the barrier shoreline habitats. Vegetation 
resources serve as the basis of productivity, contribute 
to ecosystem diversity, provide various habitat types
for fish and wildlife, and are an indicator of the health
of coastal habitats. 

Publicly signific
that the public p
recreational, and

 
 
 

Wildlife
Resources

NEPA of 1969; Coastal Zone Management Act of 1972;
Estuary Protection Act of 1968; Fish and Wildlife 
Coordination Act of 1958; Migratory Bird Conservation Act 
of 1929; Migratory Bird Treaty Act of 1918; Endangered 
Species Act of 1973; Fish and Wildlife Conservation Act of
1980; North American Wetlands Conservation Act of 1989;
Executive Order 13186 - Migratory Bird Habitat Protection; 
Marine Mammal Protection Act of 1972.

Technically significant because they are a critical
element of the barrier shoreline ecosystem, they are
an indicator of the health of various coastal habitats, 
and many wildlife species are important recreation 
and commercial resources. 

Publicly signific
that the public p
recreational, and



Table I-1: Significance of relevant resources located within the project area. 
Resource Institutionally Significant Technically Significant Publicly Signifi

 
 
 
 

Aquatic
Resources

National Environmental Policy Act of 1969; Coastal Zone
Management Act of 1972; Estuary Protection Act of 1968. 

Technically significant because plankton provide a
major, direct food source for animals in the water
column and in the sediments; are responsible for at 
least 40 percent of the photosynthesis occurring on the 
earth; important for their role in nutrient cycling; 
plankton productivity is a major source of primary
food-energy for most estuarine systems throughout 
the world; and phytoplankton production is the major
source of autochthonous organic matter in most
estuarine ecosystems (Day et al. 1989).

Publicly signific
the lowest troph
organisms impo
recreational fish
concern with no
and brown tides
large-scale bloom
conditions, whic

 
 

Fisheries

Fish and Wildlife Coordination Act of 1958; Endangered
Species Act of 1973; Magnuson-Stevens Fishery
Conservation and Management Act of 1976; Coastal Zone 
Management Act of 1972; Estuary Protection Act of 1968. 

Technically significant because they are a critical
element of many valuable freshwater and marine
habitats, they are an indicator of the health of various
freshwater and marine habitats, and many fish species 
are important commercial resources.

Publicly signific
that the public p
recreational, and
resources in the 
estuarine finfish

 
Essential Fish
Habitat

Magnuson-Stevens Fishery Conservation and Management
Act of 1976.

Technically significant because it includes those
waters and substrate necessary to Federally-managed
fish species for spawning, breeding, feeding or growth 
to maturity.

Publicly signific
that the public p
recreational and 
provides.

Threatened and
Endangered
Species

Endangered Species Act of 1973; Marine Mammal Protection
Act of 1972; Bald Eagle Protection Act of 1940.

Technically significant because the status of such
species provides an indication of the overall health of 
an ecosystem.

Publicly signific
public to protect

 
Cultural and
Historic
Resources

National Historic Preservation Act of 1966; Abandoned
Shipwreck Act of 1987; Archeological Resources Protection 
Act of 1979; National Environmental Policy Act of 1969.

Technically important because of their association or
linkage to past events, to historically important
persons, and to design and/or construction values; and 
for their ability to yield important information about 
prehistory and history.

Publicly importa
and private indiv
restoration, enha

 
 

Recreational
Resources

Federal Water Project Recreation Act of 1965; Land and
Water Conservation Fund Act of 1965.

Technically significant because of the high economic
value of recreational activities and their contribution
to local, state, and national economies. 

Publicly signific
that the public p
boating, as meas
fishing and hunt
and the large per
boat registration

 
Air Quality

Clean Air Act of 1963, as amended, and the Louisiana
Environmental Quality Act of 1983, as amended.

Air quality is technically significant because of the
status of regional ambient air quality in relation to the 
National Ambient Air Quality Standards (NAAQS).

Air quality is pu
the desire for cle
concerns expres

 

 
Socioeconomic
and Human
Resources

National Environmental Policy Act of 1969; Estuary
Protection Act of 1968; Clean Water Act of 1972; Rivers and 
Harbors Act of 1899; Watershed Protection and Storm 
damage Protection Act of 1954. Executive Order 12898 of
1994 – Environmental Justice. 

Technically significant because the social and
economic welfare of the Nation may be positively or 
adversely impacted by the proposed action; the social 
and economic welfare of minority and low-income 
populations may be positively or disproportionately
impacted by proposed actions.

Publicly signific
concern for heal
social well-being
projects; also pu
fair and equitabl
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Environmental Compliance Laws 



 

Table J-1: Relevant Environmental Federal Statutory Authorities and Executive Orders.
(Note: this list is not complete or exhaustive.)



 

Table J-2: Relevant Environmental State Statutory Authorities.                              
(Note: this list is not complete or exhaustive.)
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Mitigation Plan 
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K.1  Mitigation

Appendix A

K.1.1  Water Quality Mitigation
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K.1.2  Wetland Mitigation

Section Vegetation Resources

K.1.3  Mitigation Plan
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Table K-1

Section 4.3.2 Vegetation Resources).

Table K-1

K.1.3.1      Compensatory Mitigation Alternatives 



4 
 

Table K-1. Estimated direct and indirect impacted acres 
And costs for all alternatives

 Max Cost Min Cost Average Cost 
Alternative A     
Alternative C     
Alternative D     

Max Cost Min Cost Average Cost 
Alternative A 

    
    
    
    
    
    

Alternative C 
    
    
    
    
    
    

Alternative D 
     

    
    
    
    
    

 
Alternative A Hab value Max Cost Min Cost Average Cost 

    
    
    
    
    
    

Alternative C 
    
    
    
    
    
    

Alternative D 
     

    
    
    
    
    

 
 

 
 

 
 

Hab value 
reduction 

TOTAL MITIGATION COSTS 

INDIRECT MITIGATION COSTS 

DIRECT MITIGATION COSTS 
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Section 4.3.2 Vegetation Resources Appendix A 
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K.1.3.2      Wetland Mitigation Plan 

Table K-1

Appendix A

Figure K-1
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Figure K-1: Louisiana Department of Wildlife and Fisheries proposed mitigation sites

Figure K-1



8 
 

Figure K-2

Figure K-2: Proposed mitigation sites within Maurepas Swamp

Proposed Mitigation Sites 
Within Maurepas 
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Figure K-2

Figure K-2

Figure K-2

o

o
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Figure K-3

Figure K-3: Conceptual railroad/spoil bank cut (adapted from LCA ARDC (USACE 2010a)

K.1.3.3  Mitigation Implementation Commitments
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Adaptive Management and Monitoring Plan 
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L.1.1  AM&M Planning Process
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L.1.2  Conceptual Ecological Model

L.1.3  Performance Measures, Success Criteria and Adaptive Management 
Triggers 
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Performance Measure 1a: Swamp vegetation production and extent. 

Performance Measure 1b: Number of baldcypress and tupelo saplings

Performance Measure 2:  Species composition and percent cover for vegetation 
plantings in permanent plots and transects.

L.1.4 Key Sources of Uncertainty and Associated Risks
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L.1.5  Adaptive Management Evaluation 

L.1.6 Monitoring for Ecological Success

L.1.7 Potential AM actions
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L.1.8 Adaptive Management and Monitoring Responsibility

L.1.9 Costs 
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L.1.10     Mitigation Banks
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Water Quality Analysis 
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Table 1.1.  Lake Maurepas historical water quality summary (source: Garrison[1999])

25th 50th (Median) 75th 25th 50th (Median) 75th

Specific Conductance μmhos/cm 159 281 684 2120 2550 3700
pH SU 7 7.2 7.3 6.5 6.6 6.8
Water Temperature °C 16.8 21.5 26.5
Dissolved Oxygen 7.2 7.8 9.1
Dissolved Solids 1230 1470 2150
Calcium (Dissolved) 5.9 7.2 11 20 24 38
Magnesium (Dissolved) 3.6 5.8 13 36 46 72
Sodium (Dissolved) 17 25 52 320 410 590
Potassium (Dissolved) 2.5 3.1 4.7 11 15 30
Alkalinity, Total as CaCO3 18 21 25
Sulfate (Dissolved) 10 17 32 89 120 150
Chloride (Dissolved) 29 60 180 580 720 1100
Nitrate + Nitrite, Total as Nitrogen 0.09 0.18 0.31
Phosphorus, Total as Phosphorus 0.09 0.11 0.14
Copper (Dissolved) <2 2 4
Iron (Dissolved) 50 140 230

Organic Compounds 2,4-D (Total) μg/L 0.03 0.04 0.06

ParameterGroup

Lake Maurepas, in Middle
Percentile

Pass Manchac at Lake Maurepas

mg/L

Physical properties

Percentile
Units

Major cations

Major Anions

Nutrients

Trace Metals

mg/L

mg/L

mg/L

μg/L
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Table 1.2.  Study area subsegments

Subsegment Subsegment Description Type Size
040401 Blind River-Amite River Diversion canal to mouth at Lake Maurepas (Scenic) River 5
040403 Blind River-Source to confluence with Amite River Diversion Canal (Scenic) River 20
040404 New River-Headwaters to New River Canal River 24
040601 Pass Manchac-Lake Maurepas to Lake Pontchartrain River 7
040602 Lake Maurepas Estuary 91
041001 Lake Pontchartrain-West of La. Hwy. 11 Bridge (Estuarine) Estuary 559
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Table 1.3.  Subsegment average support values, 1998-2012

Figure 1.2.  Map of study area subsegments and subsegment average support values

Subsegment
040401 0.46
040403 0.50
040404 0.17
040601 0.88
040602 0.45
041001 0.74

Average of 
Support, 

1998-2010
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Table 1.4.  Study area 2012 303(d) list

1.3.3 LPDES Permitted Discharges

Subsegment Impaired Use for Suspected Cause Suspected Cause of Impairment Suspected Source of Impairment IR Category TMDL Priority
040401 FWP Dissolved Oxygen Wetland Habitat Modification IRC 5 L

Mercury Atmospheric Deposition IRC 4a
Source Unknown IRC 4a

Non-Native Aquatic Plants Introduction of Non-native Organisms IRC 4b
Turbidity Wetland Habitat Modification IRC 4a

ONR Turbidity Wetland Habitat Modification IRC 4a
PCR Water Temperature Natural Sources IRC 5 L

Wetland Habitat Modification IRC 5 L
040403 FWP Dissolved Oxygen Agriculture IRC 5 L

Wetland Habitat Modification IRC 5 L
Mercury Atmospheric Deposition IRC 4a

IRC 5 L
Source Unknown IRC 4a

IRC 5 L
Non-Native Aquatic Plants Introduction of Non-native Organisms IRC 4b

040404 FWP Dissolved Oxygen On-site Treatment Systems IRC 5 L
Non-Native Aquatic Plants Introduction of Non-native Organisms IRC 4b

PCR Fecal Coliform On-site Treatment Systems IRC 5 H
040602 FWP Non-Native Aquatic Plants Introduction of Non-native Organisms IRC 4b
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Figure 1.3. Study area LPDES permitted discharges

  

Table 1.5.  Long-term water quality monitoring station information

Monitoring Period
Station ID Station Description Subsegment Latitude Longitude Begin End

36 Pass Manchac at Manchac, Louisiana 040601 30.281389 -90.400278 1978 2011
117 Blind River near Gramercy, Louisiana 040403 30.100000 -90.735278 1978 1998
155 Mississippi Bayou north of Reserve, Louisiana 040602 30.123889 -90.582500 1991 1998

1102 Blind River near confluence with Lake Maurepas 040401 30.217222 -90.599444 2001 2010
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Figure 
1.4.  Study area long-term water quality monitoring station locations
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Table 1.6 – Monitoring parameters selected for data summary

Chemical Class Parameter
Inorganic/General Chemistry Alkalinity

Carbon, Total Organic
Chloride, Ion Chromatograph
Conductivity
Dissolved Oxygen
Dissolved Oxygen, Percent Saturation
Dissolved Solids, Total
Nitrogen, Nitrate + Nitrite
Oxygen Demand, Chemical
pH
Turbidity

Metals Nickel
N/A Fecal Coliform

Suspended Solids, Total
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2.0  Environmental Consequences

Direct Impacts:

Indirect Impacts:

Restoration Efforts

Federal and state water quality management programs.  

Coastal deltaic processes.
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Development.

Climate.

Cumulative Impacts

Direct Impacts:

Indirect Impacts:
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Cumulative Impacts: 
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Direct, Indirect, and Cumulative Impacts: 

Direct, Indirect, and Cumulative Impacts: 
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The Mississippi Delta Region: Past, Present, and Future

A Century of Land Use and Water Quality in Watersheds of the 
Continental U.S

Urbanization and a threatened freshwater 
mussel: evidence from landscape scale studies

Water Quality in the Acadian-Pontchartrain Drainages, 
Louisiana and Mississippi, 1999-2001.

Atrazine in Southern Louisiana Streams, 1998-
2000

Science and the storms—the USGS response to the hurricanes of 2005

Statistical Summary of Surface-Water Quality in Louisiana—Lake 
Pontchartrain-Lake Maurepas Basin, 1943-95

The Ecology of Delta Marshes of Coastal Louisiana: A Community 
Profile

The Lakes of Pontchartrain: Their History and Environments

Through droughts and hurricanes: Tree 
mortality, forest structure, and biomass production in a coastal swamp targeted for restoration in 
the Mississippi River Deltaic Plain

The Wetlands of Lakes Pontchartrain and Maurepas: Past, Present and Future.

Potential 
nitrate removal from a river diversion into a Mississippi delta forested wetland
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Diversion into the Maurepas Swamps

2012 Louisiana Water quality 
Inventory: Integrated Report

Salinity, Nutrient, 
and Sediment Dynamics in the Pontchartrain Estuary.

Wetlands, 3rd Ed

Global warming and hurricanes: 
the potential impact of hurricane intensification and sea level rise on coastal flooding

Watershed Scale Variation in Water Quality in Lake 
Pontchartrain Basin

Status and Trends of Eutrophication, Pathogen Contamination, and Toxic Substances in 
the Barataria-Terrebonne Estuarine System

Degradation of Baldcypress-Water Tupelo Swamp to Marsh and Open Water in Southeastern 
Louisiana, U.S.A.: An Irreversible Trajectory?

Ecosystem Health of the Maurepas Swamp: Feasibility and Projected Benefits of a Freshwater 
Diversion.

Factors Influencing the Salinity Regime of Lake 
Pontchartrain, Louisiana, a Shallow Coastal Lagoon: Analsis of a Long-Term Data Set.

Pore-Water and Substrate Quality of the Peat 
Marshes of the Barataria Preserve, Jean Lafitte National Historical Park and Preserve, and 
Comparison with Penchant Basin Peat Marshes, South Louisiana, 2000-2002
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Salinity Changes in 
Pontchartrain Basin Estuary, Louisiana, Resulting from Mississipppi River-Gulf Outlet Partial 
Closure Plans with Width Reduction

Nitrogen loading into an urban 
estuary: Lake Pontchartrain (Louisiana, U.S.A.)

Stormwater Pollution Prevention Plans 
for Construction Activities

Impaired Waters and Total Maximum 
Daily Loads

Long-term freshwater inflow and sediment discharge into Lake 
Pontchartrain in Louisiana, USA
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Table A.1.  Count of suspected causes of impairment, 1998-2012

Table A.2.  Count of suspected sources of impairment, 1998-2012

Suspected Cause of Impairment Count
Non-Native Aquatic Plants 24
Dissolved Oxygen 21
Mercury 20
Fecal Coliform 12
Total Phosphorus 10
Sedimentation/Siltation 10
Turbidity 9
Copper 7
Pathogen Indicators 6
Metals 5
Flow Alteration 4
Nitrate/Nitrite 4
Chloride 4
Total Dissolved Solids 4
Total Nitrogen 3
Nutrients 2
Sulfates 2
Other Habitat Alterations 2
Pesticides 2
Oil and Grease 2
Water Temperature 1

Suspected Source of Impairment Count
Source Unknown 30
Atmospheric Deposition 18
Introduction of Non-native Organisms 16
On-site Treatment Systems 10
Wetland Habitat Modification 9
Site Clearance for Land Development/Redevelopment 9
Urban Runoff 4
Agriculture 4
Natural Sources 4
Recreational Activities 4
Flow Alteration 3
Groundwater Loadings 3
Land Disposal 2
Petroleum/Natural Gas Activities 2
Industrial Point Source Discharges 2
Municipal Point Source Discharges 2
Animal Feeding Operations 2
Construction 1
Upstream Sources 1
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Table A.3.  Long-term water quality monitoring parameters
Chemical Class Parameter 36 117 155 1102

Inorganic/General Chemistry Alkalinity X X X X
Carbon, Total Organic X X X X
Chloride, Ion Chromatograph X X X X
Chlorophyll-a X
Color X X X X
Conductivity X X X X
Dissolved Oxygen X X X X
Dissolved Oxygen, Percent Saturation X X X
Dissolved Solids, Total X X X X
Hardness, as CaCO3 X X X X
Nitrogen, Ammonia X X
Nitrogen, Kjeldahl X X X X
Nitrogen, Nitrate + Nitrite X X X X
Oxygen Demand, Chemical X X
pH X X X X
Phosphorus, Total X X X X
Salinity X X X X
Sodium X X
Sulfate X X X X
Temperature, Water X X X X
Turbidity X X X X

Metals Arsenic X X X X
Cadmium X X X X
Chromium X X X X
Copper X X X X
Lead X X X X
Mercury X X X
Nickel X X X X
Zinc X X

N/A Fecal Coliform X X X X
Secchi Depth X X X X
Solids, Total Percent of Wet Sample X X
Stream Depth X
Suspended Solids, Total X X X X
Total Coliform X X

Semi-Volatile Organic Compounds Dichlorobenzene, 1,2- X X
Dichlorobenzene, 1,3- X X
Dichlorobenzene, 1,4- X X
Dichloroethene, 1,1- X X X X
Trichlorobenzene, 1,2,3- X

Volatile Organic Compounds Benzene X X X X
Bromoform X X X X
Bromomethane X X X X
Carbon Tetrachloride X X X X
Chlorobenzene X X X X
Chlorodibromomethane X X X X
Chloroethane X X X X
Chloroethyl Vinyl Ether, 2- X X X
Chloroform X X X X
Chloromethane X X X X
Dichlorobromomethane X X X X
Dichloroethane, 1,1- X X X X
Dichloroethane, 1,2- X X X X
Dichloroethylene, trans-1,2- X X X X
Dichloropropane, 1,2- X X X X
Dichloropropene, cis-1,3- X X X X
Dichloropropene, trans-1,3- X X X X
Ethylbenzene X X X X
Methyl Tertiary Butyl Ether (MTBE) X X
Methylene Chloride X X X X
Tetrachloroethane, 1,1,2,2- X X X X
Tetrachloroethylene X X X X
Toluene X X X X
Trichloroethane, 1,1,1- X X X X
Trichloroethane, 1,1,2- X X X X
Trichloroethylene X X X X
Trichlorofluoromethane X X X X
Vinyl Chloride X X X X
Xylene, o- X
Xylenes, m- and p- X

Station ID
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Table A.4.  Long-term water quality monitoring metadata for selected parameters

Chemical Class Parameter n Begin End n Begin End n Begin End n Begin End
Inorganic/General Chemistry Alkalinity 270 1978 2011 156 1978 1998 45 1991 1998 36 2001 2010

Carbon, Total Organic 237 1978 2001 174 1978 1998 44 1991 1998 18 2001 2006
Chloride, Ion Chromatograph 272 1978 2011 179 1978 1998 45 1991 1998 36 2001 2010
Conductivity 403 1978 2011 258 1978 1998 87 1991 1998 69 2001 2010
Dissolved Oxygen 275 1978 2011 195 1978 1998 45 1991 1998 37 2001 2010
Dissolved Oxygen, Percent Saturation 78 1978 2011 120 1978 1989 25 2006 2010
Dissolved Solids, Total 269 1978 2011 171 1978 1998 45 1991 1998 36 2001 2010
Nitrogen, Nitrate + Nitrite 276 1978 2011 194 1978 1998 45 1991 1998 36 2001 2010
Oxygen Demand, Chemical 143 1978 1990 127 1978 1990
pH 352 1978 2011 240 1978 1998 45 1991 1998 37 2001 2010
Turbidity 273 1978 2011 186 1978 1998 45 1991 1998 36 2001 2010

Metals Nickel 98 1991 2011 43 1991 1998 45 1991 1998 11 2001 2010
N/A Fecal Coliform 258 1978 2011 172 1978 1998 43 1991 1998 36 2001 2010

Suspended Solids, Total 268 1978 2011 173 1978 1998 45 1991 1998 36 2001 2010

Station ID
110215511736
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