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1. Introduction 
Good management decisions require a comprehensive understanding of many 

types of data. Unfortunately, scientific databases that could be instrumental to educated 

resource management are often not available to the organizations that are making 

management decisions, nor are the data in a format that can be easily utilized. At the 

Graduate School of Oceanography/University of Rhode Island (GSO/URI), the 

Paleomagnetics and Environmental Chemistry Laboratory has participated in three large, 

multi-year research projects which have documented the extent of inorganic contaminants 

in coastal sediments throughout Narragansett Bay and the Rhode Island Salt Ponds.  

Although this information could be extremely useful for understanding the relationship 

between landuse and contaminants levels in the coastal area, it is either unpublished or 

summarized in gray literature which can be difficult to access by resource managers 

(Corbin, 1989, King, et al., 1995; Ford, 2003).  This project was designed as a pilot study 

to address this problem by making important data publicly available on a professionally 

maintained and easily accessible World Wide Website.  (http://www.narrbay.org/rised/) 

 The project was funded under the Partnership for Narragansett Bay Watershed 

Action Grant (BAYWAG) program.  Funding sources for the program include the 

Narragansett Bay Estuary Program, the Massachusetts Watershed Initiative, the 

Massachusetts Department of Environmental Protection, and the U.S. Environmental 

Protection Agency, by grants to the New England Interstate Water Pollution Control 

Commission.  The contents do not necessarily reflect the views and policies of the 

funding agencies, nor does the mention of trade names or commercial products constitute 

endorsement or recommendation for use.  For more information on BAYWAG grants, 

see www.nbep.org. 
 

2. Data Sources 
Data on the website is summarized from three multi-year research projects 

beginning in 1985 and continuing through the present.   Each study involved collecting 

surface sediment samples from a marine and riverine sites from coastal Rhode Island and 

southeastern Massachusetts, and performing analyses of trace metal contamination, grain 

size, and nutrients.  Data are included from the following geographic areas:   
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• Massachusetts  

 Northeastern Mount Hope Bay  

 Rivers that empty into northern Narragansett Bay, including the 

Blackstone, Taunton, Lee, Cole, and Kickamuit Rivers 

 

• Rhode Island  

 All of Narragansett Bay, with the exception of the Sakonnet River 

 Briggs Marsh, Nanaquaket, Tunipus, and Quicksand salt ponds in 

southeastern Rhode Island 

 Ninigret, Quonochontaug, and Winnapaug salt ponds in southwestern 

Rhode Island  

 

Four types of data are summarized:  

• Surface sediment concentrations of copper, mercury, and lead  

• Grain size 

• Concentrations of organic carbon in sediments  

• Comparisons between 1988 and 1998 concentrations of lead and copper at 20 

sites in Narragansett Bay 
 

A brief description of the included datasets follows.  
 

2.1. Narragansett Bay Project, 1985-1989: This study was supported by the 

Narragansett Bay Project and the Rhode Island Sea Grant Program, and was a broad 

survey of inorganic and organic contaminants and nutrients in Narragansett Bay 

sediments.  The purpose of the project was to provide preliminary determinations relating 

historical land use to contaminants identified in modern Bay sediments.  Detailed 

discussion of the results of the surface sediment component of this study can be found in 

King, et al., 1995.   

 

2.2. Narragansett Bay Survey, 1997-1998: As a follow up to the Narragansett Bay 
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Project described above, NOAA supported an additional broad survey of Narragansett 

Bay sediments approximately ten years after the initial survey was completed.  The 

purpose of this second study was to provide additional and more detailed information 

relating historical and current land patterns in coastal communities with inputs of organic 

and inorganic contaminants to the Bay ecosystem.  The range of sampling locations was 

expanded to include areas not sampled in 1988, including southeastern salt ponds.  In 

addition, 20 of the original Narragansett Bay Project sites were resampled to provide 

information regarding changes in sediment quality over a 10-year time period.  Data from 

this study is unpublished at this time, and is not available to the public.  However, 

additional data will be added to the website in the future, and publications are planned.  

 

2.3. Salt Ponds Research Project, 1999-2003: The coastal lagoons dataset is part of the 

Salt Ponds Research Project, currently underway at URI.  The objectives of the Salt Pond 

Research Project are to examine distribution, source, and potential impact of 

contaminants in the shallow ecosystems of Ninigret, Quonochontaug, and Winnapaug 

Ponds, Rhode Island.  Data from this study is being incorporated in a Ph.D. thesis (Ford, 

2003) and is unpublished at this time.  When completed, this thesis will be available at 

the University of Rhode Island library.    

 

3. Project Description 
 The primary information product produced by this project is a website containing 

the data described above.  Of major importance was the ability to integrate the 

contaminant information in a way that will useful to resource managers.  A growing 

number of town planners, managers, and other decision-makers in Rhode Island are 

relying on computerized Geographic Information Systems (GIS) data and 

ArcInfo/ArcView software as a major tool for management decisions (Thompson, 2001). 

Therefore, the website synthesizes each database into maps, so that the data can be 

viewed spatially.  The maps are provided for download as a shapefile, coverage, and jpg 

images.  The data is also provided in text tables for other uses.  Buttons and links 

throughout the website provide users with background and technical information.  The 

focus of this project was data dissemination, therefore data interpretation was not 
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conducted.  The website was carefully designed to allow for future updates when 

additional data becomes available. 

 

4. Methods 

4.1. Data synthesis: The first step in producing the website was to synthesize the data 

from both Bay Projects and the Salt Ponds Research Project into standardized spreadsheet 

form.  Each dataset was examined in detail for any data quality issues that could affect 

the interpretation.  (See the Data Quality Review Process below for more detailed 

information.)  Two spreadsheets were created to summarize the resulting numerical data 

(Tables 1 and 2).  These spreadsheets are available on the website for downloading.  

 

4.2. Mapping: Once the data were synthesized, each data type (e.g., concentration of 

copper, lead, mercury, carbon, and grain size) was illustrated on ArcView maps, 

providing a spatial representation of the distribution of contaminants throughout the study 

areas.  The base map used was generated using a hillshade map from RIDEM.  On each 

map, station locations are associated with the concentration of one analyte.  Grain size is 

represented by pie diagrams illustrating the percentage of sand, silt, and clay at each 

station (Figure 1), and carbon concentration is represented by graduated-sized circles, 

with the smaller circles representing lower concentrations (Figure 2).  

In order to make the trace metal data most useful for resource managers, 

concentrations of copper, lead, and mercury were compared to sediment quality criteria 

for each site. We used the Effects Range Low (ER-L) and Effects Range Median (ER-M) 

designation for this purpose (Long, et al., 1995).  Trace metal concentrations below the 

ER-L are within the defined "no biological effects range," concentrations between the 

ER-L and ER-M are within the defined "possible biological effects range," and 

concentrations above the ER-M are defined as the "probable biological effects range."  

(See Long, et al., 1995 for a detailed discussion.)  Green circles represent stations where 

an analyte concentration is below the ER-L.  Concentrations between the ER-L and ER-

M are represented by yellow squares, and concentrations above the ER-M are represented 

by red squares.  These designations provide an efficient way to quickly assess the spatial 

distribution of contaminants (Figure 3). 
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An additional set of maps was produced to compare stations where data was 

available from both the 1988 and 1998 Narragansett Bay surveys.  Concentrations of 

copper and lead measured in 1988 were subtracted from concentrations measured at the 

same sites in 1998.  Stations illustrated with green circles exhibited a decrease in 

concentration, whereas stations illustrated with red triangles exhibited an increase in 

concentration (Figure 4).  Small changes in time should be interpreted with caution.  A 

thorough review of the Quality Assurance/Quality control section (below) is 

recommended.  

Informal metadata was generated as a key to the data table, shapefile, and 

coverage.  This is provided in Appendix I. 

 

4.3. Website design and creation: The maps and datasets discussed above were 

combined into a website that is user-friendly and informative, and applicable to the needs 

of a wide audience.  The highlight of the website is the contaminant map section, in 

which users utilize drop-down menus to select the geographic area, contaminant, and type 

of data they are interested in viewing.  This leads to an interactive map in which the user 

can mouseover each station.  This causes a box to pop up containing the station's name 

and the analyte concentration.  

There is also a data page where users can choose to download the shapefile (.shp) or 

ArcINFO coverage (.E00) used to create the maps, and import these files into their own 

ArcInfo/ArcView project.  For printing or use in a presentation, users can download a 

.jpg file.  Also, spreadsheets in text format containing the data represented on the maps 

are available for downloading.   

It is important to note that some data types are not available for every project.  For 

example, mercury concentration data is not available for the 1988 Narragansett Bay 

Project because it was not analyzed as part of the original study.  Similarly, a comparison 

between 1988 and 1998 trace metal concentrations is not available for the Salt Ponds 

Research Project dataset, because a change over time analysis was not performed as part 

of this project.  The drop down menus on the website are customized to present users 

with choices of available data only. 

Access to background and technical information for the project was provided 
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through marked links to other pages in the website. 

The website was registered with Google search, and will be served by the University 

of Rhode Island Environmental Data Center.  The Paleomagnetics Laboratory will be 

responsible for site maintenance (including changes and upgrades).   

 

4.4. User Needs Evaluation (UNE): In order to assess the effectiveness of the website 

for potential users, we invited nine individuals from a variety of state and local 

organizations to review the website and provide comments.  The following individuals 

participated in the UNE: 

• Carlisle, Bruce:  Coastal Zone Management, Massachusetts 

• Cohen, Marilyn: Town Planner, North Kingstown, Rhode Island 

• Cole, Marci:  Save the Bay, Rhode Island 

• Costa-Pierce, Barry:  Rhode Island SeaGrant, Rhode Island 

• Deacutis, Chris:  Department of Environmental Management, Rhode Island  

• Freedman, Janet:  Coastal Resources Management Council, Rhode Island 

• Fye, Robert:  Office of Senator Lincoln Chafee, Rhode Island 

• Langhauser, Andrea: Executive Office of Environmental Affairs, Massachusetts 

• Napolitano, Bill:  Southeast Regional Planning and Economic Development 

District, Massachusetts 

  

Each individual was provided with the website address, instructions, and 

questionnaire (Appendix II), and asked to spend approximately 1 hour reviewing the site.  

Individuals were asked to conduct the evaluation using their office computers, since this 

data will primarily be used in a professional capacity.  This format also allowed 

participants to show the website to co-workers in their organizations and solicit additional 

comments. The questionnaire provided opportunities for participants to assess the user-

friendliness of the website, ensure that the technical aspects of the website (links, 

downloads, pop-up menus, etc.) functioned correctly, and provide comments about how 

the website could be more serviceable for his/her organization.   

Completed questionnaires from the UNE are included in Appendix III.  The 

response to the website was very positive.  Our greatest concern was that the technical 
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aspects of the site were working flawlessly (particularly the drop down menus and pop up 

boxes), and we encountered just one question about the placement of the pop up box.  

This we will not change, since their location is important due to the format of the maps.  

Some problems mentioned we could not recreate.  Where possible, we contacted the 

evaluator and asked them for more information.   

The user needs evaluation brought to light only a handful of easily fixable errors 

in the website.  The most important change was the incorporation of a site map listing the 

individual site names and numbers.  Another major change was the addition of a link to 

the description of ER-L and ER-M directly on the map pages.  Several evaluators felt that 

extensive data interpretation would be very valuable. Because this was outside the scope 

of the project, no changes were made to the website, however evaluators were informed 

that the website would be updated in the future.  For responses to the individual 

comments, please see Appendix III (our responses to the evaluations are noted in italics.) 

 

4.5. Final Data Dissemination: The website was considered complete once the 

suggestions from the UNE were incorporated.  In order to inform additional members of 

the resource management community about the availability of the website, an article will 

be written for the Narragansett Bay Journal, to be published in either September or 

December, 2003.  This article will describe the contents of the website, provide  

 

instructions about its use, and discuss potential applications of the available data.  An 

outline of this article is included in Appendix IV.   

 

5. Data Quality Review Process 
The main purpose of this project was to disseminate valuable data.  The amount 

of data interpretation provided on the website is limited, in order to allow users to 

customize the data to their own needs.  However, accurate data interpretation cannot be 

conducted without a thorough understanding of the analytical quality of the dataset. The 

following section of this report, also included on the website, provides a thorough review 

of quality assurance/quality control (QA/QC) issues associated with each of the three 

studies incorporated on the website. 
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It is important to note that, although each of the datasets is of high quality, the 

original research programs were not required to conform to Contract Lab Procedure 

(CLP) -type data standards, nor were the results subject to an independent data quality 

review.  Each project conformed to the data quality requirements expected of the project 

when the research was conducted. The Paleomagnetics and Environmental Chemistry 

Laboratory has 15 years of experience analyzing contaminated sediments, and routinely 

participates in projects where rigid data quality standards are required. However, any 

large dataset is likely to exhibit a small percentage of ambiguous data that must be 

assessed individually by the analyst.  Before any interpretations are made with data on 

the website, users should carefully review the General Laboratory Data Quality 

Objectives (DQOs) that were applied to these studies  (Appendix V), and have a thorough 

understanding of the Quality Assurance/Quality Control (QA/QC) issues discussed 

below, and on the website.   

The following QA/QC review is divided into two parts: 1) general data quality 

protocols and 2) a discussion of the quality of the three individual datasets presented on 

the website: 

A. Sediment quality in Rhode Island coastal lagoons, 1999-2003 

• Total digestion method for trace metal concentrations in sediment:  

copper, lead, mercury 

 

B. Sediment quality in Narragansett Bay (including the Blackstone, Taunton, Lee, 

Cole, and Kickamuit Rivers which discharge into the Bay), 1998 

• Total digestion method for trace metal concentrations in sediment:  

copper, lead, mercury 

C. Changes in Narragansett Bay sediment quality over time 

• Partial digestion method for trace metal concentrations in sediment:  

copper and lead using samples from 1985-1988 and a subset of dataset B  

 

A brief summary of QA/QC results is provided in Table 3.  A detailed discussion follows. 
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5.1. General Data Quality Protocols: All sediment data analyzed at the Paleomagnetics 

and Environmental Chemistry Laboratory are required to adhere to a pre-defined set of 

QA/QC protocols.  All outlying data points are assessed individually before they can be 

included.  General methods used to assess data quality in this project are discussed below. 

 

5.1.1. Comparability: All samples are collected, prepared, and analyzed using established 

procedures that the laboratory has used over the past 15 years. These procedures have 

been thoroughly tested and used in several successful intra- and interlaboratory 

comparisons.  In addition, each procedure is based on published and acceptable 

techniques. 

 

5.1.2. Precision: Duplicate sampling monitors the precision of the analytical techniques.  

A duplicate sample is analyzed approximately every 20 field samples, and the relative 

percent difference (RPD) between the duplicates is used as an indicator of the 

reproducibility of the extraction and analytical methods. Duplicates with RPDs of less 

than 30% represent acceptable precision.  Most duplicates are well below this percentage.  

 

5.1.3. Accuracy: The accuracy of analytical methods is evaluated by analyzing Standard 

Reference Materials (SRMs) and Reagent Blanks. SRMs are sediment samples obtained 

from the National Bureau of Standards that have been certified for concentrations of 16 

trace elements with a variety of analytical techniques.  In this project, at least one SRM is 

processed with each batch of 20 field samples, and the resulting concentration of trace 

metals is compared to the certified value for each analyte.  If the SRM concentrations are 

within 75-125% of the certified concentration, the extraction and analytical techniques 

are considered to be accurate, and the data are acceptable.  

Reagent Blanks are samples that are composed only of the acids used in the extraction 

process, and are analyzed to insure that there is no trace metal contamination caused by 

laboratory techniques.  Blanks are analyzed with each batch of 20 field samples. Trace 

metal concentrations in all Blanks must be below the laboratory reporting limit (similar to 

the instrument detection limit) in order to conclude that no trace metal contamination has 

occurred during the extraction process. 
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Both SRMs and Reagent Blanks are only used for trace metal analysis, and are not 

applicable for grain size or organic carbon procedures. 

 

5.1.4. Assessment of Outliers: Procedural Duplicates, SRMs, and Reagent Blanks are 

considered representative of the batch of samples with which they were analyzed.  If all 

of these QA/QC samples are within the required limits for each batch of samples, it is 

assumed that the data are accurate, and no further assessment is required before reporting 

the data.  If one or more of the QA/QC results are outside of the required range, each 

outlying data point is examined individually. There are a variety of reasons why a data 

point might be outside of the QA/QC requirements, and it is up to the analyst to 

determine the cause of the anomaly and the appropriate course of action. For this report, 

all reported data are within the required QA/QC ranges unless noted below. 

 

5.1.5. Similarity of Sampling Locations: For samples being compared between years, 

verification of the location was important.  Geographic coordinates generated by 

LORAN-C and detailed field notes were recorded at each sampling location during the 

1988 survey.  In order to return to the same location in 1998, both GPS and the field 

notes were utilized.  It is assumed that locations do not vary by more than 100 meters. 

 

5.1.6. Similarity of Extraction Techniques: It was necessary to insure that the same 

sediment digestion method was used for each dataset.  Samples from 1998 study were 

processed using a "total" digestion method, which is designed to fully liberate all metals 

from the supporting sediment matrix.  This method is known to produce the most 

accurate representation of the concentration of trace metals in sediments.  However, 

samples from the 1988 study were processed using a "partial" digestion method, which 

was a common extraction technique at that time.  The partial digestion method only 

releases metals adsorbed to sediment particles and organic material, and can therefore 

result in trace metal concentrations that do not fully represent the amount of trace metal 

contamination in the sample.  In order to overcome this problem, the samples taken in 

1998 were re-digested using the exact partial digestion procedure used for the 1988 
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samples.  For this project, only copper and lead concentrations that were analyzed using 

the same extraction technique are compared. 

 

5.1.7. Variation in Instrumentation: Samples collected in 1988 were analyzed on 

ICP/AES (Inductively Coupled Plasma/Atomic Emission Spectrometer) and Flame AA 

(Flame Atomic Absorption Spectrometer).  Ten years later, samples from the 1998 

dataset were analyzed with the same ICP/AES (copper), but also with Graphite Furnace 

AA (lead).  In order to address any variability in analyte concentration caused by 

instrumentation differences, the SRM used during the 1988 study was reanalyzed with 

the samples collected in 1998.  Additional SRMs were also included with the 1998 

samples. SRM recoveries were comparable between the two datasets, indicating that 

variations in instrumentation are not responsible for significant variability in analyte 

concentrations between the 1988 and 1998 data. 

 

It should be noted that this report focuses primarily on data quality protocols for 

trace metal analysis.  We have previously determined that our grain size and organic 

carbon procedures consistently produce reproducible results.  Duplicates are not 

generally part of the standard operating procedure unless there is sufficient sample 

remaining after all other analyses are completed.  See Appendix III for the Data Quality 

Objectives pertaining to these two types of analyses.  

 

5.2. Assessment of Individual Datasets 

5.2.1. Sediment quality in Rhode Island coastal lagoons, 1999-present (Total Digestion 

Dataset): There no QA/QC concerns associated with this dataset. Samples were analyzed 

in two batches, with the appropriate QA/QC samples (blanks, Standard Reference 

Materials, and Procedural Duplicates) accompanying each batch. Duplicates were 

conducted for grain size.  Organic carbon was measured by loss on ignition (Dean, 1974) 

and verified against CHN.  QA/QC results are excellent, suggesting that the dataset 

accurately represents the level of trace metals, organic carbon, and grain size in 

sediments.   
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5.2.2. Sediment quality in Narragansett Bay, 1998 (Total Digestion Dataset): This is a 

robust dataset, with no major QA/QC concerns. Samples were analyzed in batches, with 

several QA/QC samples (blanks, Standard Reference Materials, and Procedural 

Duplicates) accompanying each batch. Overall, QA/QC results are excellent, suggesting 

that the dataset accurately represents the level of trace metals in sediments. As with any 

large dataset, a small number of QA/QC samples fall outside the data quality objectives. 

These anomalies are discussed below, but did not necessitate rejecting any samples. All 

analyzed data is included in this project. 

 

Copper: 

SRMs: Ten Standard Reference Materials were analyzed for copper.  All but one 

were within the target recovery range.  The one outlying sample had an 

extremely low recovery.  However, two other SRM samples analyzed in the 

same batch were characterized by recoveries within the target range.  The 

low recovery for SRM 1646 was likely caused by an autosampler pipetting 

error when the sample was analyzed, and is not considered representative of 

other samples within the batch.  

 

Lead:  

SRMs: Ten Standard Reference Materials were analyzed for lead.  Two are above 

the target range by 2% and 7%, respectively.  Both problematic SRMs were 

analyzed within the same batch, suggesting that samples included in this 

batch could exhibit slightly higher concentrations than is accurate.  However, 

an additional SRM in this batch was within the target range, and the blanks 

do not suggest any evidence of contamination.  In addition, duplicates of 

three samples in the batch in question were analyzed in other batches, and the 

correspondence between duplicates is good. Therefore, the slightly high 

recoveries for two SRM samples does not seem to indicate a significant 

problem with the analysis, and no data were rejected based on these two 

SRM recoveries. 
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Duplicates: Eight samples were analyzed twice for lead.  One set of duplicates 

exhibited a 43% difference between the samples, which is outside of the 

target range.  This sample was analyzed in duplicate for several other trace 

metals, and the percent difference between the duplicates was outside the 

target range for approximately half of the trace metals analyzed for this 

sample.  This suggests that sediment collected from this site is 

heterogeneous. No data were rejected based on this one outlying duplicate.  

 

Mercury: 

Blanks: Five blanks were analyzed for mercury.  One was higher than the target 

concentration.  The SRMs analyzed with the batch in question do not show 

any evidence of contamination.  No data were rejected based on this one 

outlying blank. 

 

Duplicates: Eight procedural duplicates were analyzed for mercury.  One sample does 

not conform to the data quality objectives. All other QA/QC samples, 

including another duplicate, that were analyzed with this group of samples 

are within target ranges, so this outlying duplicate is not considered of 

concern. 

 

5.2.3.  Changes in Narragansett Bay sediment quality over time: For this project, there is 

no mercury data.  Changes in copper and lead concentrations over time are documented 

by comparing 20 surface samples collected in 1988 to samples collected at the same 

locations in 1998.   

 

5.2.3.1. 1998 partial digestion dataset: This dataset consists of 20 surface samples 

collected in 1998 and extracted using the same partial digestion technique used 

in 1988.  Samples were analyzed in batches, with several QA/QC samples 

(blanks, Standard Reference Materials, and Procedural Duplicates) 

accompanying each batch.  There were no major QA/QC concerns.  Any samples 

outside of the target range are discussed below.   
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Lead:   

SRMs: Five SRMs were analyzed for lead, and two are outside of the target range 

(61% and 74%).. In general, the partial digestion technique yields low 

recoveries for lead, so it was expected that some SRMs would be lower than 

the target range. The partial digestion technique was used for these samples 

in order to insure that they would be directly comparable to the 1988 

dataset, and the recoveries are similar between the two datasets. Therefore 

no data were eliminated.   

 

Duplicates:  Three procedural duplicates were analyzed for lead.  One pair exhibited a 

65% difference between samples, which is outside of the target range of 

30% difference.  However, this sample is characterized by a high percentage 

of sand (67%), which frequently produces large disparities in analyte 

concentration.  An additional duplicate analyzed with this batch is within the 

target range, so no data were eliminated due to the problematic duplicate. 

 

5.2.3.2. 1988 partial digestion dataset: This dataset consists of surface samples taken as 

part of the Narragansett Bay Project.  The dataset is divided into two groups: 1) 

surface samples from stations 7,12,15,17,18,19,20 collected in 1985; and 2) the 

remaining surface samples collected in 1988.  The QA/QC protocol was similar 

for this dataset as for the 1998 dataset.  However, the following differences 

should be noted: A) For Group 1 above, Blanks and SRMs were analyzed, but 

duplicates were not included due to a shortage of sample material;  B) For Group 

2, Blanks, Standard Reference Materials, and Duplicates were analyzed with 

each batch of samples.  However, SRM concentrations were not reported for 

individual samples, but rather as an average of several SRM samples for each 

analyte.  Because only the average value was reported, it is possible that a small 

number of the SRMs were outside of the target range. 

The 1985-1988 dataset is considered to be comparable to the 1998 dataset, 

and is very useful for documenting changes in trace metal concentrations over 
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time.  However, ambiguities in the 1985-1988 SRM recoveries, particularly for 

lead, suggest that small changes over time should not be considered significant 

for the purposes of this project.  Further studies will quantify the specific 

samples associated with anomalous SRM recoveries, and the effect on data 

interpretation will be addressed in more detail. Other individual QA/QC 

concerns are documented below. 

 

Copper: 

SRMs: Group 1 samples:  

Five SRMs were analyzed for copper, with one (51% recovery) falling 

outside of the target range. The original analyst appeared to have regarded 

this SRM as an anomaly, possibly the result of laboratory error, and did not 

eliminate any data in this batch.  Due to the careful attention paid to QA/QC 

during the 1985-88 project, this anomalous SRM is not considered to be of 

concern for the current project. 

 

Group 2 samples: 

As mentioned above, SRM recoveries were reported as the average of 

several samples.  This average recovery for copper is 83%, which is within 

the target range.  However it should be kept in mind that because this 

recovery is an average, it is possible that a small number of individual 

SRMs could have been outside of the target range.   

 

Lead: 

SRMs: Group 1 samples:   

In general, SRM recoveries for lead are usually low when using a partial 

digestion technique.  For this project, 5 SRMs were analyzed, with the 

following recoveries: 50%, 66%, 61%, 57%, and 132%.  The same SRM 

was analyzed with the 1998 partial digestion dataset, and yielded 74% 

recovery, which is nearer the target range than the 1985-88 samples.  

Although no data was eliminated due to these low recoveries, it should be 
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kept in mind that lead concentrations from the 1985-88 dataset are likely to 

be somewhat lower than those from the 1998 dataset, and therefore the 

difference between the two datasets could be somewhat exaggerated. 

 

Group 2 samples:  

As mentioned above, SRM recoveries were reported as the average of 

several samples.  This average recovery for lead is 85%, which is within the 

target range.  However it should be kept in mind that because this recovery 

is an average, it is possible that a small number of individual SRMs could 

have been outside of the target range. 

 

6. Conclusions 
 The website resulting from this project provides resource managers and other 

interested individuals with high quality sediment contamination data in a user-friendly 

and readily accessible format.  The majority of these data have not previously been 

publicly available.  Additional data will be added to the website in the future as funding 

becomes available. 
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Figure 1. Grain size map.  Pie diagrams are used to identify percentages of sand, silt, and 
clay. 
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Figure 2. Carbon concentrations in sediments.  Concentrations are represented by 
graduated dots. 
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Figure 3.  Lead concentrations in sediment.  Concentrations with respect to the effects 
range low and effects range median are identified with different colors and shapes. 
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Figure 4.  Change in copper concentrations in sediments between 1988 and 1998.  
Changes are identified with different colors and shapes.  Decrease indicates less 
contamination in 1998, increase indicates more contamination in 1998. 
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Table 1.  Concentration of metals 
 
SITE_I
D 

Site Name Easting Northing Mo/Yr 
collecte
d 

Ag 
(ug/g
) 

Al 
(ug/g
) 

As 
(ug/g) 

Cd 
(ug/g) 

Cr 
(ug/g) 

Cu 
(ug/g) 

Fe 
(ug/g) 

Hg 
(ug/g) 

Mn 
(ug/g) 

Ni 
(ug/g) 

Pb 
(ug/g) 

Zn 
(ug/g) 

% 
Sand 

% Silt % 
Clay 

% Total 
Carbon

NB1     1 Allen
Harbor 

351728 197124 Jul-97 73.9 0.383 64.7 4.22 94.05 1.73 3.64

NB2     2 Potowom
ut Cove 

350290 208557 Jul-97 17.6 0.231 25.1 62.4 37.21 0.39 1.53

NB3      3 Brush
Neck 
Cove 

353450 222757 Jul-97 119.0 0.730 187.0 21.87 76.3 1.83 5.89

NB4     4 Warwick
Cove  

 359051 223357 Jul-97 328.7 1.088 121.4 8.35 89.75 1.91 4.93

NB5     5 Greenwic
h Cove  

341674 207333 Jul-97 337.0 2.390 241.9 7.31 90.18 2.51 8.5

NB6     6 Old
Narragans
ett Bay 
Project 
Station 17 

 348361 217942 Jul-97 99.8 0.685 96.1 9.7 88.95 1.35 3.77

NB7     7 Mid
Greenwic
h Bay 

 348999 216357 Jul-97 122.9 0.754 121.0 9.52 89.14 1.35 4.18

NB8     8 Wickford
Harbor 

 342652 177086 Jul-97 55.1 1.354 67.6 67.77 31.7 0.53 1.66

NB9     9 Old
Station 19 
(outside 
Wickford 
Harbor) 

 355034 177173 Jul-97 34.4 0.279 45.7 20.18 79.21 0.61 1.79

NB10     10 Old
Station 20 
(Dutch 
Island) 

 355410 157439 Jul-97 25.4 0.219 67.6 33.55 63.45 3 1.52

NB11     11 Old
Station 15 
(Newport) 

 374632 149864 Jul-97 11.0 0.053 29.2 82.16 16.97 0.87 1.15

NB12     12 Old
Station 12 

 384430 191735 Jul-97 27.3 0.429 46.3 42.11 55.08 2.81 2.01

NB13     13 Hog
Island 

 385868 196297 Jul-97 43.9 0.568 67.6 25.82 73.61 0.56 3.36

NB14      14 Bristol
Harbor 

387338 211893 Jul-97 79.4 0.817 100.3 0.14 92.86 7 3.82

NB15     15 Ohio
Ledge 

 371241 222684 Jul-97 85.0 1.367 71.5 65.63 31.35 3.03 3.43



NB16      16 Old
Station 7 

373047 227986 Jul-97 56.4 0.558 55.7 48.38 50.91 0.71 1.74

NB17     17 Conimicut
Point 

 364400 234862 Jul-97 171.8 0.981 126.5 21.53 77.45 1.02 4.06

NB18     18 Old
station 18 

 361066 202338 Jul-97 100.8 0.588 84.7 6.88 89.66 3.46 4.33

NB19     19 Calf
Pasture 
Point 

 358088 198891 Jul-97 72.6 0.211 67.5 15.01 81.62 3.37 3.78

NB20     20 Sabin
Point 

364124 245243 Aug-97 260.6 0.527 106.1 49.07 49.05 1.88 3.76

NB21     21 Bullock
Cove 

367442 243962 Aug-97 240.8 0.811 118.2 35.32 63.04 1.64 2.87

NB22     22 Fields
Point 

360911 254501 Aug-97 216.1 0.666 125.1 50.28 47.83 1.89 3.62

NB23    23 Fox Point 356291 265463 Aug-97 553.4 1.474 266.0 2.55 93.94 3.51 7.66

NB24    24 State Pier
Northern 
Seekonk 
River 

 360438 286564 Aug-97 217.1 0.593 214.3 59.56 38.85 1.59 4.26

NB25     25 Bucklin
Point 

361935 282171 Aug-97 555.0 1.474 221.0 29.25 68.66 2.09 6.9

NB26    26 Pawtuxet
Cove 

 359849 244817 Aug-97 477.9 1.208 210.2 8.55 90.28 1.18 9.13

NB27    27 Apponaug
Cove 

 343477 221243 Oct-97 151.3 0.485 121.0 2.64 96.24 1.12 6.1

NB28    28 Kickamuit
River 

 396477 229307 Feb-98 51.0 0.985 82.7 29.29 69.72 0.99 2.79

NB29    29 Cole River 405552 236171 Feb-98 51.2 0.714 117.7 44.89 54.43 0.68 4.83

NB30    30 Lee River 412648 237307 Feb-98 71.1 0.611 109.5 19.25 80.05 0.7 4.49

NB31     31 Brayton
Point 

413861 227935 Feb-98 58.0 1.043 78.2 39.24 60.37 0.39 1.18

NB32     32 Spar
Island 

408045 221312 Feb-98 61.8 1.063 101.0 1.92 96.84 1.25 2.59

NB33    33 Common
Fence 
Point 

 402584 207928 Feb-98 27.0 0.442 43.5 51.38 48.14 0.48 2.32

NB34     34 Quonset
Point 
between 
Piers 1 
and 2 

354270 192954 Mar-98 75.0 0.185 76.9 8.84 89.18 1.98 3.07

NB35     35 Quonset
Point 

356603 190424 Mar-98 27.4 0.191 29.9 56.3 43 0.7 1.59

NB36     36 Quonset
Point 

352285 189960 Mar-98 27.4 0.408 72.9 5.89 93.08 1.04 3.49



TR37     37 Taunton
River 

432923 266534 Mar-98 81.1 1.592 106.7 19.88 79.47 0.65 4.89

TR38     38 Taunton
River 

431455 262970 Mar-98 87.8 1.415 104.2 48.2 51.33 0.47 3.77

TR39     39 Taunton
River 

431658 258500 Mar-98 68.1 0.669 47.7 84.83 14.89 0.29 2.33

TR40     40 Taunton
River 

432874 250521 Mar-98 149.3 1.875 156.5 7.57 92 0.43 4.87

TR41     41 Breeds
Cove 

423493 236918 Mar-98 111.0 1.538 147.9 16.03 83.64 0.33 5.42

SR42     42 Seekonk
River 

361337 274886 Sep-98 327.0 0.489 192.8 67.38 32.45 0.17 2.35

BAR43 43 Barrington 
River 

381179   239718 Nov-98 126.6 0.58 182.8 40.35 58.5 1.15 11.09

BMP4
4 

BM
P 

Briggs 
Marsh 
Pond 

420074   144098 Sep-98 19.6 0.294 53.7 2 97.56 0.44 2.81

TP45 TP Tunipus 
Pond 

426932   150925 Sep-98 32.8 0.364 87.9 5.93 92.97 1.1 6.51

NAP46 NP Nanaquak
et Pond 

410124   192277 Sep-98 41.3 0.563 45.5 9.89 89.54 0.57 8.51

QKP4
7 

QP Quicksan
d Pond 

429039   155926 Sep-98 20.2 0.311 53.8 9.14 90.41 0.45 2.92

NB48 100
A-1 

100 Acre 
Cove 

377828   251156 Nov-98 63.7 0.564 57.9 47.17 51.62 1.2 4.22

BLR49 RV
P-
88 

Riverdale 
Pond 
(1988) 

289863   385168 Oct-89 230.0 140.0

BLR50 RC
P-
88 

Rice City 
Pond 
(1988) 

294838   370299 Feb-90 1100.0 590.0

BLR51 TU
P-
88 

Tupperwa
re Dam 
(1988) 

312985   340147 Oct-89 630.0 450.0

BLR52 VF
P-
88 

Valley 
Falls 
Pond 
(1988) 

356368   296784 Aug-89 377.9 321.4 52 42.4 5.6 8.88

NP73    1 Ninigret 287814 107735 1-Oct 31.21  0.201 14.55 9.81 90.19 0 7.36

NP74    2 Ninigret 287403 104853 1-Oct 18.93  0.025 21.09 4.16 94.33 1.51 5.38

NP75    3 Ninigret 290084 104269 1-Oct 11.88  0.025 24.45 10.24 89.03 0.74 2.43

NP76    4 Ninigret 291537 103516 1-Oct 7.28  0.025 22.68 46.02 53.76 0.23 1.43

NP77    5 Ninigret 286183 101811 1-Oct 15.05  0.025 27.29 18.06 81.94 0 4.32

NP78     6 Ninigret 284394 100129 1-Oct 12.91 0.05 27.76 38.66 61.34 0 3.53



NP79    8 Ninigret 277374 100143 1-Oct 4.53  0.025 20.10 46.86 53.14 0 1.74

NP80    9 Ninigret 277568 98324 1-Oct 11.84  0.073 27.89 23.07 76.77 0.15 4.48

NP81      10 Ninigret 274672 97481 1-Oct 1.29 0.025 17.34 95.84 4.15 0.01 0.52

NP82      11 Ninigret 276455 100141 1-Oct 3.43 0.075 19.73 67.53 32.42 0.05 1.21

NP83      12 Ninigret 287087 108107 1-Oct 3.17 0.025 51.16 40.65 59.2 0.15 0.79

NP84      13 Ninigret 288087 108335 1-Oct 24.60 0.225 39.83 40.89 59.11 0 5.22

QP53   1 Quonocho
ntaug 

269599 96427 Jun-99 26.00  0.164 26.62 17.14 53.23 29.62 5.36

QP54   2 Quonocho
ntaug 

269076 95997 Jun-99 22.82  0.166 23.17 7.12 45.03 47.85 5.47

QP55   3 Quonocho
ntaug 

268820 94225 Jun-99 21.38  0.161 27.70 15.13 84.87 0 4.84

QP56   4 Quonocho
ntaug 

267540 94762 Jun-99 12.51  0.063 32.69 37.89 37.18 24.93 2.27

QP57    5 Quonocho
ntaug 

268130 96394 Jun-99 70.93 13.95 15.13

QP58    6 Quonocho
ntaug 

268221 96206 Jun-99 21.74 0.17 27.98 11.61 88.39 0 5.47

QP59   7 Quonocho
ntaug 

265261 94999 Jun-99 8.90  0.043 24.15 45.19 54.81 0 2

QP60    8 Quonocho
ntaug 

262271 91060 Jun-99 93.99 6.01 0

QP61   9 Quonocho
ntaug 

262040 91862 Jun-99 26.43  0.264 43.08 15.42 39.61 44.97 6.41

QP62    13 Quonocho
ntaug 

259543 89543 Jul-99 98.52 1.48 0 0.44

QP63   14 Quonocho
ntaug 

259589 91176 Jul-99 28.75  0.318 43.73 12.3 87.7 0 8.23

QP64   15 Quonocho
ntaug 

260341 91533 Jul-99 33.73  0.348 52.21 0.83 54.66 44.51 8.41

QP65   16 Quonocho
ntaug 

261112 90911 Jul-99 23.33  0.191 33.15 29.64 39.78 30.58 4.92

QP66    17 Quonocho
ntaug 

262482 92753 Jul-99 23.27 0.39 43.02 7.85 62.71 29.44 8

QP67   18 Quonocho
ntaug 

263692 91827 Jul-99 12.17  0.067 23.78 40.82 59.18 0 3.03

QP68   19 Quonocho
ntaug 

265519 93954 Jul-99 12.67  0.066 24.95 20.39 49.51 30.1 2.81

QP69   20 Quonocho
ntaug 

266887 95638 Jul-99 11.06  0.057 24.65 35.72 41.47 22.81 2.86

QP70   21 Quonocho
ntaug 

270074 96347 Jul-99 17.30  0.142 30.98 17.36 55.86 26.79 4.89

QP71    22 Quonocho
ntaug 

269300 94193 Jul-99 11.40 0.09 27.68 47.08 52.92 0 3.09



QP72    23 Quonocho
ntaug 

266271 94310 Jul-99 36.57 63.43 0 2.9

WP85   1 Winnapau
g 

251569 92662 1-Oct 22.34  0.197 32.71 12.72 86.51 0.77 3.82

WP86   2 Winnapau
g 

249652 91998 1-Oct 26.90  0.175 35.85 7.06 92.2 0.74 3.85

WP87   3 Winnapau
g 

249016 91395 1-Oct 33.15  0.225 42.15 18.58 79.74 1.69 4.6

WP88   4 Winnapau
g 

249269 90636 1-Oct 11.86  0.025 23.47 62.67 36.94 0.39 1.8

WP89   5 Winnapau
g 

247453 90500 1-Oct 15.75  0.025 28.25 38.69 60.81 0.5 2.71

WP90   6 Winnapau
g 

244526 89002 1-Oct 11.02  0.025 28.36 54.08 45.66 0.26 2.44

WP91   7 Winnapau
g 

243704 88141 1-Oct 20.10  0.025 39.65 8.31 90.33 1.36 4.67



Table 2.  Change in concentration from 1988 to 1998 
 
SITE_I
D 

Site Name Easting Northing Mo/Yr 
collecte
d 

Ag 
(ug/g) 

Al 
(ug/g) 

As 
(ug/g) 

Cd 
(ug/g) 

Cr 
(ug/g) 

Cu 
(ug/g) 

Fe 
(ug/g) 

Hg 
(ug/g) 

Mn 
(ug/g) 

Ni 
(ug/g)

Pb 
(ug/g) 

Zn 
(ug/g) 

% 
Sand 

% Silt % 
Clay 

% Total 
Carbon

B42 42 Seekonk
River  

 361359 274886 Mar-88 -273.6   -108.5

B23 23 Fox Point  356247 265463 Mar-88 -354.93   -90.53

B22  22 Fields
Point  

360911 254486 Mar-88 -174.52   -13.48

B20  20 Sabin
Point 

364168 245221 Mar-88 -164.6   -24.76

B26 26 Pawtuxet
Cove  

 359825 244839 Mar-88 -567.3   -174.58

B17 17 Conimicut
Point  

 364244 234887 Mar-88 -47.51   21.79

B16 16 Old Bay 7  372984 227978 Mar-88 -127.5   -25.9

B02 2 Potowom
ut Cove  

350227 208531 Mar-88 -65.9   -34.94

B32 32 Mt. Hope
Bay  

 407945 221268 Mar-88 -12.07   -1.47

B15  15 Ohio
Ledge  

370706 222618 Mar-88 -2.2   46.08

B27 27 Apponaug
Cove  

 343469 221228 Mar-88 -44.28   -72.59

B06 6 Old Bay
17  

 348418 217821 Mar-88 -22.5   16.3

B07 7 Mid-
Greenwic
h Bay  

348960 216353 Mar-88 -13.46   -2.09

B13 13 Hog
Island  

 385904 196253 Mar-88 -14.58   15.9

B18  18 Old Bay
18  

361112 202247 Mar-88 6.1   58.7

B19  -6.719 Calf
Pasture 
Point  

357981 198803 Mar-88   6.2

B12  12 Old Bay
12 

384449 191866 Mar-88 -9.8   24.2

B09 9 Old Bay
19 

 355067 177137 Mar-88 0.9   19.5

B10  10 Old Bay
20 

354328 157401 Mar-88 -11.2   3.7

B11  11 Old Bay
15 

375264 150146 Mar-88 -42.3   -33.4

 



Table 3: Summary of QA/QC concerns 
 

Dataset QA/QC Problem Action Taken Explanation 
Rhode Island coastal lagoons, 1999-
present 

None. 
 

No action taken.  
 

 

Copper:  
1 of 10 SRMs low recovery 

 
No action taken.  

 
Probable autosampler pipetting error 
 

Lead:  
2 of 10 SRMs high recovery 

 
No action taken. 

 
Samples reanalyzed in separate batch; shown to be 
fine. 

 
1 of 8 duplicates out of range 

 
No action taken.  

 
Heterogeneous sample suspected. 
 

Narragansett Bay, 1998 Total Digestion 

Mercury:  
1 of 5 blanks high 
1 of 8 duplicates out of range 

 
No action taken.  

 
All other blanks and duplicates fine. 

Lead:  
 2 of 5 SRMs low recovery 

 
No action taken.  

 
Low recoveries expected due to partial digestion 
technique.  Interpret small changes in concentration 
over time with caution.  See discussion for details. 

Narragansett Bay, 1998 Partial Digestion 

 
1 of 3 duplicates out of range 
 

 
No action taken.  

 
Grain size effect. 
 

Narragansett Bay, 1988 Partial Digestion 
 
 
 
 
 
 
 
 
 

Copper: 
Group 1: 1 of 5 SRMs out  of range. 
 
Group 2: SRM recoveries reported as 
average of several samples. 
 
Lead:  
Group 1:  5 of 5 SRMs out of range. 
 
 
 
 
Group 2: SRM recoveries reported as 
average of several samples. 
 

 
No action taken. 
 
No action taken. 
 
 
 
No action taken. 
 
 
 
 
No action taken. 

 
Probably laboratory error. 
 
Interpret small changes in concentration over time 
with caution.  See discussion for details. 
 
 
Low recoveries expected due to partial digestion 
technique, but need to quantify specific details.  
Interpret data with caution.   See discussion for 
details. 
 
Interpret small changes in concentration over time 
with caution.  See discussion for details 
 



 



 

 

 

 

 

 

 

 

 

Appendix I 

Metadata 



METADATA 
 
There are two data files that will be discussed:  
1. The surface sediment concentration data file 
2. The change in concentration data file 
 
DATA SOURCE:  
Paleomagnetics and Environmental Geochemistry Laboratory, University of Rhode 
Island, Graduate School of Oceanography 
 
CONTACT:  
John King, Kathryn Ford 
 
CONTACT ADDRESS: 
South Ferry Rd. Narragansett, RI 02882 
 
CONTACT PHONE: 
(401) 874-6182 
 
CONTACT EMAIL: 
jking@gso.uri.edu; kford@gso.uri.edu 
 
FIELDS: 
Shape  Type of symbol 
Site_id  Site name used to identify image map polygons for website 
Site  Official site number 
Name  Official site name 
Easting Location, RI state plane feet 
Northing Location, RI state plane feet 
Mo/yr collected Month and year sediment sample was collected 
Ag (ug/g) Data currently unavailable 
Al (ug/g) Data currently unavailable 
As (ug/g) Data currently unavailable 
Cd (ug/g) Data currently unavailable 
Cr (ug/g) Data currently unavailable 
Cu (ug/g) Copper concentrations in micrograms per gram dry weight 
Fe (ug/g) Data currently unavailable 
Hg (ug/g) Mercury concentrations in micrograms per gram dry weight 
Mn (ug/g) Data currently unavailable 
Ni (ug/g) Data currently unavailable  
Pb (ug/g) Lead concentrations in micrograms per gram dry weight 
Zn (ug/g) Data currently unavailable 
% sand  % of sediment sample >63 microns 
% silt  % of sediment sample 3.9-63 microns 
% clay  % of sediment sample <3.9 microns 



% total carbon % of sediment sample that is carbon; for Ninigret, Quonochontaug, and 
Winnapaug the value represents organic carbon, not total carbon 
 
METHODS: 
For full description of methods, and how this data was generated, please see the "tech 
info" section of the website. 
 
LOCATION INFORMATION: 
Narragansett Bay Project, 1988 Loran-C 
Narragansett Bay Project, 1998 Sites located with Trimble NT 200D GPS, not 
differential corrected. 
Salt Ponds Project, 1999 Sites located with Trimble NT 200D GPS, not differential 
corrected. 
 
SURFACE SEDIMENT CONCENTRATION DATA NOTES: 
Some site names are listed as "Old Station X."  This refers to the original site name in the 
Narragansett Bay Project, 1989.  The sites were renamed in the Narragansett Bay Project, 
1998. 
Some values are missing.  These sites were not measured for metals due to high sand 
content. 
 
SEDIMENT QUALITY CRITERIA: 
Long, et al (1995) took a large database of sediment toxicity tests and screened it for 
samples labeled as toxic by the original investigators. The lower 10th percentile of these 
concentrations is the ER-L. 
The ER-M is the median concentration of the same database screened for samples labeled 
as toxic by the original investigators.  
Concentrations below the ER-L are within the defined "no effects range," concentrations 
between the ER-L and ER-M are within the defined "possible effects range," and 
concentrations above the ER-M are defined as the "probable effects range." 
From Long, et al 1995, Environmental Management, Vol 19: 81-97 (NOAA) 
ERL and ERM are also described in the tech info section of the website. 
 
CHANGE IN CONCENTRATION DATA NOTES: 
The values listed were calculated by subtracting the concentration measured in 1989 from 
the concentration measured in 1998. 
Positive values indicate an increase in concentration. 
Negative values indicate a decrease in concentration. 
Small changes should be interpreted with caution. 
 
WEBSITE NOTES: 
The background map was kindly provided by Paul Jordan, RIDEM, with the help of Tom 
Ardito, Narragansett Bay Journal. 
Much of the website coding was created by Roland Duhaime, Dept. of Natural 
Resources, University of Rhode Island. 
  



 

 

 

 

 

 

 

 

 

Appendix II 

User Needs Evaluation (UNE) Questionnaire 
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User Needs Assessment 
 
 
Introduction: 
 

The website you have been asked to evaluate is the result of a pilot project 

designed to provide easily accessible, high-quality scientific data to the Rhode Island and 

Massachusetts coastal management communities.  It summarizes a portion of the results 

obtained from three major research projects undertaken at the Graduate School of 

Oceanography, University of Rhode Island between the years 1985-2003.  These projects 

document the level of contaminants in coastal sediments, and provide a basis for 

assessing the relationship between landuse and the health of the coastal ecosystem.   

This project is a Partnership for Narragansett Bay Watershed Action grant, and is 

funded by the Massachusetts Executive Office of Environmental Affairs, Massachusetts 

Watershed Initiative, and the Narragansett Bay Estuary Program.  The New England 

Interstate Water Pollution Control Commission (NEIWPCC) provides additional 

assistance.   

 

Purpose of this Questionnaire: 
 

One of the major goals of this project is to insure that high-quality scientific data 

is easily accessible to a variety of users.  Therefore, we are very interested in your 

feedback.  The User Needs Assessment is designed to: 

 
 1.  Assess the user-friendliness of the website 
 

2.  Insure that the technical aspects of the website (links, downloads, pop-up 
menus, etc) function correctly in a variety of computer environments 
 
3.  Solicit your comments about any aspect of the website that could be made 
more serviceable for your needs 
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Instructions: 
 

We value any comments you can provide, so please spend as much time as you 

feel appropriate reviewing the website.  Please pay particular attention to any ways in 

which the website could be improved to better meet your needs or the needs of your 

organization.  

 

Website Address:  http://www.narrbay.org/rised 
 

 After you have familiarized yourself with the website, please fill out the 

following questionnaire.  You may enter your answers electronically directly on this 

document.  If you have comments, place your cursor at the end of the question and begin 

typing your comment.  Comments may be as long as necessary.  Please contact us if you 

would prefer a paper copy of this survey. 

Thank you for your time and effort! 

 

Survey Deadline:  Please e-mail or snail mail your response by 6/2/03. 

 
Contact Information: 
 
Kathryn Ford  khford@gso.uri.edu 
 
Carol Gibson   cgibson@gso.uri.edu 
 
Graduate School of Oceanography, University of Rhode Island 
South Ferry Rd, Narragansett, RI  02882 
 
401-874-6182 
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User Needs Assessment Questionnaire 
 

User Information: 
 

1) Name of User:    
 
2) Organization:      
 
3) Phone number / e-mail:  
 
4) Please rate your computer expertise:   
 
  1 2 3 4 6 7 8 9 10 

beginner        advanced 
 

5) Approximate amount of time spent reviewing website:  
 
 
Computer/Software Information: 
 
1) Operating System of computer on which website was viewed: 
 

PC:  Windows version?    
 
Mac:  OS version?   
 
Unix: Operating System name? 
 
Linux: Operating System name?  

 
2) Web browser used to view website: 
 

Netscape, version? 
 
Internet Explorer, version?   
 
Other? 
 

3)   Does your organization use ArcView and/or ArcInfo?  Yes No 
  
3a) If Yes, what version(s)?   
 
 
Functionality of Website  
 
1)   When you first went to the website, did it load in a reasonable amount of time? 
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User Needs Assessment Questionnaire 
2) Did the maps load in a reasonable amount of time?  Yes No 

2a) If No, which maps did you have difficulty viewing? 

 

 

3) Did all links, buttons, or download options work correctly?  Yes No 

3a) If No, please explain using as much detail as possible.   

 

 

4) Do you feel the website is logically organized?   Yes No 

5) Were you able to navigate through it easily?    Yes No 

5a) If No, please make any suggestions about ways in which the data could be better 

organized to meet your needs.  

 

 

6)  Were you able to download data tables successfully?   Yes No 

7) Were you able to download the maps successfully?    Yes No 

8)  Please describe any difficulties with downloads that you encountered.  

9)  Additional comments about the functionality of the website:  

 

 

 

Layout and Design 

1) Is any aspect of the website illegible or difficult to read/view? Yes No 

1a) If Yes, please explain. 

 

 

 

Maps 

1)  Is the data clearly represented on each map?   Yes No 

1a) If No, please comment on anything that is confusing. 
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User Needs Assessment Questionnaire 
2) Is there any additional information that should be included on the maps to make 

them more useful?  

3) Did you try viewing the maps with the pop-up table (mouseover) option enabled?

 Yes No 

3a) If Yes, is there anything about this feature that did not work correctly, or could be 

improved?  

5) Did you try downloading and printing a map?  Yes No 

5a) If Yes, was the printed map of acceptable quality?  Yes No 

6) Are you an ArcInfo/ArcView user?    Yes No 

If No, skip to question 10 

7) Did you download & import a *.SHP file?   Yes No 

8) Did you download & import a *.E00 file?   Yes No 

9) Please describe any problems. 

10) Additional comments and suggestions about the maps: 

  

 

Technical Information Pages 

1) Did you review the technical information pages in detail?  Yes No 

1a) If No, did your cursory review of the pages indicate that the information presented 

is adequate?  Yes No 

1b) If Yes, is the information presented on the technical information pages adequate? 

  Contaminants:      yes no 

  Methodology:      yes no 

  Quality Assurance/Quality Control Report:  yes no 

2) Please make any suggestions about revisions to existing information, or about 

additional information that should be included. 
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User Needs Assessment Questionnaire 
 

Other comments, concerns, or suggestions: 

 

 

 

 

 

Thank you!  Your remarks will be extremely helpful to insuring that the website is as 

user-friendly and useful as possible.  When you have finished, please save this document 

as an MS Word file, and e-mail it back to Kathryn Ford at khford@gso.uri.edu or Carol 

Gibson at cgibson@gso.uri.edu. 

   

 



 

 

 
 

 

 

 

 

 

 

 

Appendix III 

Completed User Needs Evaluation (UNE) 

Questionnaires with Response to Comments 



 

Participant: B. COSTA-PIERCE 
 
 
User Information: 
 

1) Name of User:  Barry Costa-Pierce  
 
2) Organization:   RI Sea Grant   
 
3) Phone number / e-mail: 46804, bcp@gso.uri.edu 
 
4) Please rate your computer expertise:   
 
  1 2 3 4 6 7 8 9 10 

beginner        advanced 
 

5) Approximate amount of time spent reviewing website:  30 mins 
 
 
Computer/Software Information: 
 
1) Operating System of computer on which website was viewed: 
 

PC:  Windows version?   2000 
 
Mac:  OS version?   
 
Unix: Operating System name? 
 
Linux: Operating System name?  

 
2) Web browser used to view website: 
 

Netscape, version? Yes. Professional version 
 
Internet Explorer, version?   
 
Other? 
 

3)   Does your organization use ArcView and/or ArcInfo?  Yes No 
  
3a) If Yes, what version(s)?   
 
 
Functionality of Website  
 



 

1)   When you first went to the website, did it load in a reasonable amount of time? 

yes 

2) Did the maps load in a reasonable amount of time?  Yes No 

2a) If No, which maps did you have difficulty viewing? 

2b) If the maps are too slow to load, please specify the type of internet connection you 

use (e.g., modem, ethernet, etc.) 

3) Did all links, buttons, or download options work correctly?  Yes No 

 (Please note the *.E00 download option is not yet available.) 

3a) If No, please explain using as much detail as possible.   

4) Do you feel the website is logically organized?   Yes No 

5) Were you able to navigate through it easily?    Yes No 

5a) If No, please make any suggestions about ways in which the data could be better 

organized to meet your needs.  

6)  Were you able to download data tables successfully?   Yes No 

7) Were you able to download the maps successfully?    Yes No 

8)  Please describe any difficulties with downloads that you encountered.  

9)  Additional comments about the functionality of the website:  

 

Layout and Design 

1) Is any aspect of the website illegible or difficult to read/view? Yes No 

1a) If Yes, please explain. 

 

Maps 

1)  Is the data clearly represented on each map?   Yes No 

1a) If No, please comment about anything that is confusing. 

2) Is there any additional information that should be included on the maps to make 

them more useful?  

3) Did the pop-up table (mouseover) option work correctly? Yes No 

3a) If No, please described any difficulties you experienced in as much detail 

 as possible. Third option in the scroll down menus was not available 

Could not reproduce this problem. 



 

5) Did you try downloading and printing a map?  Yes No 

5a) If Yes, was the printed map of acceptable quality?  Yes No 

6) Are you an ArcInfo/ArcView user?    Yes No 

If No, skip to question 10 

7) Did you download & import a *.SHP file?   Yes No 

8) Did you download & import a *.E00 file?   Yes No 

(Please note:  If you reviewed the website early in the week of May 26, this 

option might not have been available to you.) 

9) Please describe any problems. 

10) Additional comments and suggestions about the maps: 

  

Technical Information Pages 

1) Did you review the technical information pages in detail?  Yes No 

1a) If No, did your cursory review of the pages indicate that the information presented 

is adequate?  Yes No 

1b) If Yes, is the information presented on the technical information pages adequate? 

  Contaminants:      yes no 

  Methodology:      yes no 

  Quality Assurance/Quality Control Report:  yes no 

2) Please make any suggestions about revisions to existing information, or about 

additional information that should be included. 

 

Other comments, concerns, or suggestions: 

(None provided.)



 

Participant: M. COLE 

 
User Information: 
 

1) Name of User:   Dr. Marci L. Cole 
 
2) Organization:    Save The Bay 
 
3) Phone number / e-mail: (401) 272-3540, mcole@savebay.org 
 
4) Please rate your computer expertise:   
 
  1 2 3 4 6 7 8 9 10 

beginner        advanced 
7 

5) Approximate amount of time spent reviewing website:  
 
 
Computer/Software Information: 
 
1) Operating System of computer on which website was viewed: 
 

PC:  Windows version?   Window 2000 Professional 
 
Mac:  OS version?   
 
Unix: Operating System name? 
 
Linux: Operating System name?  

 
2) Web browser used to view website: 
 

Netscape, version? 
 
Internet Explorer, version?  ??? 
 
Other? 
 

3)   Does your organization use ArcView and/or ArcInfo?  Yes  
  
3a) If Yes, what version(s)?  3.2 
 
 
 
 



 

Functionality of Website  
 
1)   When you first went to the website, did it load in a reasonable amount of time? 

Yes 

2) Did the maps load in a reasonable amount of time?  Yes No 

but explain ER-L and ER-M clearly somewhere, I don’t understand what 

that means.  Added links to ER-L ER-M page on map pages themselves. 

2a) If No, which maps did you have difficulty viewing? 

2b) If the maps are too slow to load, please specify the type of internet connection you 

use (e.g., modem, ethernet, etc.) 

3) Did all links, buttons, or download options work correctly?  Yes No 

 (Please note the *.E00 download option is not yet available.) 

3a) If No, please explain using as much detail as possible.   

4) Do you feel the website is logically organized?   Yes No 

5) Were you able to navigate through it easily?    Yes No 

but buttons across the top of most pages linking back to the homepage and 

other pages would be useful.  Already done. 

5a) If No, please make any suggestions about ways in which the data could be better 

organized to meet your needs.  

6)  Were you able to download data tables successfully?   Yes No 

Is there a map somewhere showing each sample site that matches up with the data tables? 

7) Were you able to download the maps successfully?    Yes No 

RIBAY OC map was not labeled. I didn’t check all the maps, you may want 

to check them all to make sure they are all labelled and have legends.  

Already done, could not reproduce error. 
8)  Please describe any difficulties with downloads that you encountered.  

9)  Additional comments about the functionality of the website:  

The “Background” page could be better organized. There needs to be better 

parallelism in the bulleted items.  Made modifications to text and organization. 

 

Layout and Design 

1) Is any aspect of the website illegible or difficult to read/view? Yes No 

• • 

• 
• • 

• 
• 

• 



 

1a) If Yes, please explain. 

Background page (see comments above) 

Is there any kind of interpretation of data anywhere?  No.  Interpretation is up to 

user.  Out of scope of project. 

 

Maps 

1)  Is the data clearly represented on each map?   Yes No 

1a) If No, please comment about anything that is confusing. 

2) Is there any additional information that should be included on the maps to make 

them more useful? What is ER-L and ER-M?  Explanations in technical info 

pages. 

3) Did the pop-up table (mouseover) option work correctly? Yes No 

3a) If No, please described any difficulties you experienced in as much detail 

 as possible. 

5) Did you try downloading and printing a map?  Yes No 

5a) If Yes, was the printed map of acceptable quality?  Yes No 

In black and white there was not much contrast between land and water.  

Since focus is on sediment samples, we coded them with different shapes so it 

would be easy to see in black and white and color.  Base map design will not 

change. 
6) Are you an ArcInfo/ArcView user?    Yes No 

If No, skip to question 10 

7) Did you download & import a *.SHP file?   Yes No 

8) Did you download & import a *.E00 file?   Yes No 

(Please note:  If you reviewed the website early in the week of May 26, this 

option might not have been available to you.) 

9) Please describe any problems. 

10) Additional comments and suggestions about the maps: 

  

 

Technical Information Pages 

• 

• 
• 

• 
• 

■ 

■ 



 

1) Did you review the technical information pages in detail?  Yes No 

1a) If No, did your cursory review of the pages indicate that the information presented 

is adequate?  Yes No 

1b) If Yes, is the information presented on the technical information pages adequate? 

  Contaminants:      yes no 

  Methodology:      yes no 

  Quality Assurance/Quality Control Report:  yes no 

2) Please make any suggestions about revisions to existing information, or about 
additional information that should be included. ER-L and ER-M definitions are not 
clear at all. I don’t understand what they mean. This page needs to be much clearer 
for the layperson. Proofread ER-L & ER-M page, there are some typos. On 
methodology page “Smith-Mac grab sampler” image did not load. Links back to 
home page on technical pages would be helpful, instead of having to use the “back” 
button. Rewrote ER-L ER-M page, added Smith-Mac image.  There is a link at top of 
technical pages. 
 

Other comments, concerns, or suggestions: 

 

Can you add graphs that show change over time for your long term data sets? 
Similar to those on the phytoplankton website Dana Kester created? I would be 
interested in seeing the change over time of metal concentrations and sediment 
organic carbon. I think that would be a valuable addition.  
 

KHF discussed this with Marci, particularly the limitations of making graphs out of 
this dataset.  She now understands why they haven't been included (only 2 data points 
per station; transects downbay are hard to pick).  Also, the data availability makes this 
kind of graphing easy for anyone.

■ 
■ 
■ 

• 
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Participant: A. LANGHAUSER 
 
User Information: 
 

1) Name of User: Andrea Langhauser   
 
2) Organization:  Regional Planner, MDEP Division of Watershed Management 
(Formerly the Watershed Team Leader, Narragansett/Mt. Hope Bay and Ten Mile River 
Teams, EOEA/MWI)    
 
3) Phone number / e-mail: Andrea.Langhauser@state.ma.us 
 
4) Please rate your computer expertise:   
 
  1 2 3X 4 6 7 8 9 10 

beginner        advanced 
 

5) Approximate amount of time spent reviewing website:  45 minutes  
 
 
Computer/Software Information: 
 
1) Operating System of computer on which website was viewed: 
 

PC:  Windows version?   2000, on the MDEP network. 
 
Mac:  OS version?   
 
Unix: Operating System name? 
 
Linux: Operating System name?  

 
2) Web browser used to view website: 
 

Netscape, version? 
 
Internet Explorer, version?  X, don’t know version 
 
Other? 
 

3)   Does your organization use ArcView and/or ArcInfo?  Yes-X No 
  
3a) If Yes, what version(s)?  ArcView 3.1.1 
 
 
Functionality of Website  
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1)   When you first went to the website, did it load in a reasonable amount of time? 

Yes 

2) Did the maps load in a reasonable amount of time?  Yes-X No 

2a) If No, which maps did you have difficulty viewing? First viewing of NarBay 

Mercury was so s-l-o-w I got impatient. So I made a second request that loaded 

quickly. 

2b) If the maps are too slow to load, please specify the type of internet connection you 

use (e.g., modem, ethernet, etc.) 

3) Did all links, buttons, or download options work correctly?  Yes No 

On the Links button, there were no links identified.  Now added. 

 (Please note the *.E00 download option is not yet available.) 

3a) If No, please explain using as much detail as possible.   

4) Do you feel the website is logically organized?   Yes-X No 

5) Were you able to navigate through it easily?    Yes-X No 

5a) If No, please make any suggestions about ways in which the data could be better 

organized to meet your needs.  

6)  Were you able to download data tables successfully?   N.A.Yes No 

7) Were you able to download the maps successfully?    Yes-X No 

8)  Please describe any difficulties with downloads that you encountered. When I 

printed the map directly off the download it was very small – about 1/9 of the page – and 

not legible.  When I printed directly off the website, it was legible but oversized. Can you  

size it to fit a standard page?  Haven't been able to reproduce this error, will continue to 

check into fixing print sizes. 

9)  Additional comments about the functionality of the website:  

 

Layout and Design 

1) Is any aspect of the website illegible or difficult to read/view? Yes No 

1a) If Yes, please explain. 

 

Maps 
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1)  Is the data clearly represented on each map?   Yes No-X 

1a) If No, please comment about anything that is confusing.  Could you add the site 

number or other individual label so it can be more accurately located and keyed to the 

data set? For instance, there is more than one site labeled Taunton River.  We will change 

the pop-up boxes so they have the site numbers.  Will also add a map page with sites. 

2) Is there any additional information that should be included on the maps to make 

them more useful?  

3) Did the pop-up table (mouseover) option work correctly? Yes-X No  

Assuming it was suppose to display in the top right hand corner of the map when 

the curser was on the site in question.  Assume she means left hand side, and yes, 

it's supposed to be there. 

3a) If No, please described any difficulties you experienced in as much detail 

 as possible. 

5) Did you try downloading and printing a map?  Yes-X No 

5a) If Yes, was the printed map of acceptable quality?  Yes No-X   

Too small, see above. 

6) Are you an ArcInfo/ArcView user?    Yes-X No User, not 

master If No, skip to question 10 

7) Did you download & import a *.SHP file?   Yes No 

8) Did you download & import a *.E00 file?   Yes No 

(Please note:  If you reviewed the website early in the week of May 26, this 

option might not have been available to you.) 

9) Please describe any problems. 

10) Additional comments and suggestions about the maps: 

  

Technical Information Pages 

1) Did you review the technical information pages in detail?  Yes No 

1a) If No, did your cursory review of the pages indicate that the information presented 

is adequate?  YesNo-X General information on contaminant was 

useful. I was disappointed not to see any analysis of the specific data in question.  
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For instance, where are the hotspots and what are the suspected sources or causes? 

Is such analysis provided in the original work? If so, could a link be provided? 

Will add references, but this data is really not available anywhere else.  Data 

interpretation was out of the scope of this project. 

1b) If Yes, is the information presented on the technical information pages adequate? 

  Contaminants:      yes no 

  Methodology:      yes no 

  Quality Assurance/Quality Control Report:  yes no 

2) Please make any suggestions about revisions to existing information, or about 

additional information that should be included. 

Add MDEP to the list of participating organizations identified in the “footer”. 

Not required, as stated by R. Lacey in comments to the Draft Final Report. 

Background Section – 

Blackstone River (MA) is mentioned in the Background section as being 

part of the report but it is not included in the base map nor is any 

information provided on any map I viewed. 

It's there, on the "All" maps.  We will make it more clear what "All" means.  

Also give better description of Narr Bay (i.e. we will remove RI from the 

parentheses and put RI/MA) 

Provide a citation for the 3 projects and a location where they can be 

viewed.  References provided.   
 

Maps - 

When making map selection (step #1), why is Narragansett Bay identified 

as RI only?  The map includes Taunton River (MA) and Mt. Hope Bay. 

Prefer that “RI” be deleted from the label.  We relabeled the map 

descriptions to be more accurate. 

 

Links – None listed. TBA?  When links are provided, include: (Done) 

 DEP Division of Watershed Management - 

http://www.state.ma.us/dep/brp/wm/  
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DEP DWM Publications - 

http://www.state.ma.us/dep/brp/wm/projsums.htm  

 MA mercury resources - http://www.state.ma.us/dep/bwp/hgres.htm 

 MA Fish Advisories for Mercury -

http://www.ewg.org/pub/home/reports/brainfood/advisory/FishAdvMA.html 

 MA Childhood Lead Prevention Program (good links)  

http://www.state.ma.us/dph/clppp/clppp.htm 

 

Should a link be added re: Drinking Water Standards for Lead and Copper? 

Added links as requested.  Chose not to add drinking water standards since 

we're dealing with sediments. 
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Participant:  B. NAPOLITANO 
(There are no issues that need to be addressed from this survey.) 

 
User Information: 
 

1) Name of User: Bill Napolitano   
 
2) Organization:  SRPEDD    
 
3) Phone number / e-mail:  508/824-1367 ext 231  bnap@srpedd.org  
 
4) Please rate your computer expertise:   
 
  1 2 3 4 x6 7 8 9 10 

beginner        advanced 
 

5) Approximate amount of time spent reviewing website:  
 about 1 hour 
 
Computer/Software Information: 
 
1) Operating System of computer on which website was viewed: 
 

PC:  Windows version? Windows 98    
 
Mac:  OS version?   
 
Unix: Operating System name? 
 
Linux: Operating System name?  

 
2) Web browser used to view website: 
 

Netscape, version? 
 
Internet Explorer, version?  x  
 
Other? 
 

3)   Does your organization use ArcView and/or ArcInfo?  xYes No 
  
3a) If Yes, what version(s)?  latest 
 
Functionality of Website  
 
1)   When you first went to the website, did it load in a reasonable amount of time?yes  
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2) Did the maps load in a reasonable amount of time?  xYes No 

2a) If No, which maps did you have difficulty viewing? 

3) Did all links, buttons, or download options work correctly?  xYes No 

3a) If No, please explain using as much detail as possible.   

4) Do you feel the website is logically organized?   xYes No 

5) Were you able to navigate through it easily?    xYes No 

5a) If No, please make any suggestions about ways in which the data could be better 

organized to meet your needs.  

6)  Were you able to download data tables successfully?   xYes No 

7) Were you able to download the maps successfully?    xYes No 

8)  Please describe any difficulties with downloads that you encountered.  

9)  Additional comments about the functionality of the website:  

 very user-friendly 

 

Layout and Design 

1) Is any aspect of the website illegible or difficult to read/view? Yes xNo 

1a) If Yes, please explain. 

 

Maps 

1)  Is the data clearly represented on each map?    xYes No 

1a) If No, please comment on anything that is confusing. 

2) Is there any additional information that should be included on the maps to make 

them more useful?  

3) Did you try viewing the maps with the pop-up table (mouseover) option enabled?

 xYes No 

3a) If Yes, is there anything about this feature that did not work correctly, or could be 

improved?  

5) Did you try downloading and printing a map?  xYes No 

5a) If Yes, was the printed map of acceptable quality?  xYes No 

6) Are you an ArcInfo/ArcView user?    Yes No 
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If No, skip to question 10 

7) Did you download & import a *.SHP file?   Yes No 

8) Did you download & import a *.E00 file?   Yes No 

9) Please describe any problems. 

10) Additional comments and suggestions about the maps: 

  

Technical Information Pages 

1) Did you review the technical information pages in detail?  xYes No 

1a) If No, did your cursory review of the pages indicate that the information presented 

is adequate?  Yes No 

1b) If Yes, is the information presented on the technical information pages adequate? 

  Contaminants:      xyes no 

  Methodology:      xyes no 

  Quality Assurance/Quality Control Report:  xyes no 

2) Please make any suggestions about revisions to existing information, or about 

additional information that should be included. 

 

Other comments, concerns, or suggestions: 

Great job.  I forwarded this to our environmental gis specialist, who has also built our 

Taunton River website (www.tauntonriver.org); she will try to review and comment over 

the next week or so.  Sorry for the delayed response, but we've been flat-out! 

        Bill  



Sediment Quality Website  (401) 874-6182 
 

Participant:  J. FREEDMAN 
 
User Information: 
 

1) Name of User: Janet Freedman   
 
2) Organization:  CRMC    
 
3) Phone number / e-mail: 401-783-3370 j_freedman@crmc.state.ri.us  
 
4) Please rate your computer expertise:   
 
  1 2 3 4 6 7 8 9 10 

beginner        advanced 
 

5) Approximate amount of time spent reviewing website: 0.75 hour 
 
 
Computer/Software Information: 
 
1) Operating System of computer on which website was viewed: 
 

PC:  Windows version? xp    
 
Mac:  OS version?   
 
Unix: Operating System name? 
 
Linux: Operating System name?  

 
2) Web browser used to view website: 
 

Netscape, version? 
 
Internet Explorer, version?   
 
Other? 
 

3)   Does your organization use ArcView and/or ArcInfo?  Yes   
3a) If Yes, what version(s)? 3.x and 8.x  
 
 
Functionality of Website  
 
1)   When you first went to the website, did it load in a reasonable amount of time? 

yes 
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2) Did the maps load in a reasonable amount of time?  Yes  

2a) If No, which maps did you have difficulty viewing? 

2b) If the maps are too slow to load, please specify the type of internet connection you 

use (e.g., modem, ethernet, etc.) 

3) Did all links, buttons, or download options work correctly?  Yes  

4) (Please note the *.E00 download option is not yet available.) 

3a) If No, please explain using as much detail as possible.   

4) Do you feel the website is logically organized?   Yes  

5) Were you able to navigate through it easily?    Yes  

5a) If No, please make any suggestions about ways in which the data could be better 

organized to meet your needs.  

6)  Were you able to download data tables successfully?   Yes  

7) Were you able to download the maps successfully?    Yes  

8)  Please describe any difficulties with downloads that you encountered. The jpg 

button on the map page did not link to anything. 

 We will address this problem.   

9)  Additional comments about the functionality of the website:  

 

Layout and Design 

1) Is any aspect of the website illegible or difficult to read/view?  No 

1a) If Yes, please explain. 

Maps 

1)  Is the data clearly represented on each map?   Yes  

1a) If No, please comment about anything that is confusing. 

2) Is there any additional information that should be included on the maps to make 

them more useful?  

More data is always useful. Can it be easily updated? 

Website is easily updatable in future.  CLG clarified this with Janet by e-mail.  

3) Did the pop-up table (mouseover) option work correctly? Yes  

3a) If No, please described any difficulties you experienced in as much detail 
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 as possible. 

5) Did you try downloading and printing a map? Downloading, not printing  

5a) If Yes, was the printed map of acceptable quality?  Yes No 

6) Are you an ArcInfo/ArcView user?    Yes  

If No, skip to question 10 

7) Did you download & import a *.SHP file?   Yes  

8) Did you download & import a *.E00 file?    No 

(Please note:  If you reviewed the website early in the week of May 26, this 

option might not have been available to you.) 

9) Please describe any problems. 

10) Additional comments and suggestions about the maps: 

  

Technical Information Pages 

1) Did you review the technical information pages in detail?  Yes  

1a) If No, did your cursory review of the pages indicate that the information presented 

is adequate?  Yes No 

1b) If Yes, is the information presented on the technical information pages adequate? 

  Contaminants:  yes, I think, am not that familiar with contaminants 

  Methodology:  yes 

  Quality Assurance/Quality Control Report: yes, cursory view only  

2) Please make any suggestions about revisions to existing information, or about 

additional information that should be included. 

 

Other comments, concerns, or suggestions: Nice site. Are there any reports, power 
points, etc. specific to these data that will be linked? Will the site be updated as new data 
is generated?  CLG discussed these issues with Janet via email.  Data are currently 
unpublished, so there aren't links to existing info.
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Participant:  B. CARLISLE 
 
User Information: 
 

1) Name of User:   Bruce Carlisle 
 
2) Organization:     MA Coastal Zone Management 
 
3) Phone number / e-mail: bruce.Carlisle@state.ma.us 
 
4) Please rate your computer expertise:  8 
 
  1 2 3 4 6 7 8 9 10 

beginner        advanced 
 

5) Approximate amount of time spent reviewing website: 1 hour 
 
 
Computer/Software Information: 
 
1) Operating System of computer on which website was viewed: 
 

PC:  Windows version?   2000 
 
Mac:  OS version?   
 
Unix: Operating System name? 
 
Linux: Operating System name?  

 
2) Web browser used to view website: 
 

Netscape, version? 
 
Internet Explorer, version?  6 
 
Other? 
 

3)   Does your organization use ArcView and/or ArcInfo?  Yes No 
  
3a) If Yes, what version(s)?  3.2 
 
 
Functionality of Website  
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1)   When you first went to the website, did it load in a reasonable amount of time? 

yes 

2) Did the maps load in a reasonable amount of time?  Yes No 

2a) If No, which maps did you have difficulty viewing? 

2b) If the maps are too slow to load, please specify the type of internet connection you 

use (e.g., modem, ethernet, etc.) 

3) Did all links, buttons, or download options work correctly?  Yes No 

 (Please note the *.E00 download option is not yet available.) 

3a) If No, please explain using as much detail as possible.   

4) Do you feel the website is logically organized?   Yes No 

5) Were you able to navigate through it easily?    Yes No 

5a) If No, please make any suggestions about ways in which the data could be better 

organized to meet your needs.  

6)  Were you able to download data tables successfully?   Yes No 

7) Were you able to download the maps successfully?    Yes No 

8)  Please describe any difficulties with downloads that you encountered.  

9)  Additional comments about the functionality of the website:  

The arcview/info files should be offered in MA State Plane coordinates as well. 

ArcInfo/ArcView users who are interested in the datasets can download either 

an *.E00 or *.SHP file which contain the station coordinates in Rhode Island 

State Plane Feet.   Many programs offer straightforward conversion from RI to 

MA State Plane coordinates, so this can be done by individual users according 

to their needs. 

 

Layout and Design 

1) Is any aspect of the website illegible or difficult to read/view? Yes No 

1a) If Yes, please explain. 

 

Maps 

1)  Is the data clearly represented on each map?   Yes No 

1a) If No, please comment about anything that is confusing. 
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2) Is there any additional information that should be included on the maps to make 

them more useful?  The ERL and ERM classification description text should be 

on the map.  We did this. 

 

3) Did the pop-up table (mouseover) option work correctly? Yes No 

3a) If No, please described any difficulties you experienced in as much detail 

 as possible. 

5) Did you try downloading and printing a map?  Yes No 

download only 

5a) If Yes, was the printed map of acceptable quality?  Yes No 

6) Are you an ArcInfo/ArcView user?    Yes No 

If No, skip to question 10 

7) Did you download & import a *.SHP file?   Yes No 

8) Did you download & import a *.E00 file?   Yes No 

(Please note:  If you reviewed the website early in the week of May 26, this 

option might not have been available to you.) 

9) Please describe any problems. Just the MA state plane coordinates… 

 See response above. 

10) Additional comments and suggestions about the maps: 

  

 

Technical Information Pages 

1) Did you review the technical information pages in detail?  Yes No 

1a) If No, did your cursory review of the pages indicate that the information 

presented is adequate?  Yes No 

1b) If Yes, is the information presented on the technical information pages adequate? 

  Contaminants:      yes no 

  Methodology:      yes no 

  Quality Assurance/Quality Control Report:  yes no 

2) Please make any suggestions about revisions to existing information, or about 

additional information that should be included. 
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Other comments, concerns, or suggestions: 

This is a good project and product.  As a coastal manager, I would be interested in 

finding out if your group has any plans to add other components to this 

site/application. For example, there would be other ways to summarize the data.  

Also, what about other information/datasets that would provide some context for 

examining sources, transport and fate of these contaminants?  

CLG communicated with Bruce by e-mail, and explained how the site was designed to 
be updated in the future.
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Participant:  C. DEACUTIS 
 

User Information: 
 

1) Name of User:  Chris Deacutis  
 
2) Organization:   Narr Bay Estuary Prog. URI CI & RIDEM 
 
3) Phone number / e-mail:  222-4700 x 7270 
 
4) Please rate your computer expertise:   
 
  1 2 3 4 6 7X 8 9 10 

beginner        advanced 
 

5) Approximate amount of time spent reviewing website:   ~ 60 minutes  
 
 
Computer/Software Information: 
 
1) Operating System of computer on which website was viewed: 
 

PC:  Windows version?   W98 
 
Mac:  OS version?   
 
Unix: Operating System name? 
 
Linux: Operating System name?  

 
2) Web browser used to view website:  Netscpe & IE 
 

Netscape, version? 4.79 
 
Internet Explorer, version?  6.0 
 
Other? 
 

3)   Does your organization use ArcView and/or ArcInfo?  YesX No 
  
3a) If Yes, what version(s)?  3.2 
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Functionality of Website  
 
1)   When you first went to the website, did it load in a reasonable amount of time? 

Yes   (But orig. had problem w/ Netscape ~ 1 week ago (~5/29/03) from off-

campus.  Could not get to site …had to go to CI site then type in rest of url.  

Working OK from prov. today (6/6/03) w/ both Netscape & IE 

 Couldn't reproduce this.  Seems fine now. 

2) Did the maps load in a reasonable amount of time?  YesX (T1) No 

2a) If No, which maps did you have difficulty viewing? 

2b) If the maps are too slow to load, please specify the type of internet connection you 

use (e.g., modem, ethernet, etc.) 

3) Did all links, buttons, or download options work correctly?  YesX No 

 (Please note the *.E00 download option is not yet available.) 

3a) If No, please explain using as much detail as possible.   

4) Do you feel the website is logically organized?   YesX No 

5) Were you able to navigate through it easily?    YesX No 

5a) If No, please make any suggestions about ways in which the data could be better 

organized to meet your needs.  

6)  Were you able to download data tables successfully?   YesX No 

7) Were you able to download the maps successfully?    YesX No 

8)  Please describe any difficulties with downloads that you encountered.  

9)  Additional comments about the functionality of the website:  

-preview of downloadable maps was too small in netscape, but looked fine once 

downloaded 

Preview was designed for an overall view of what will be printed, not for close 

examination.  The small preview size is not a problem as long as the printed 

map is acceptable.  

 

Layout and Design 

1) Is any aspect of the website illegible or difficult to read/view? Yes NoX 

1a) If Yes, please explain. 
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Maps 

1)  Is the data clearly represented on each map?   Yes NoX 

 see below 

1a) If No, please comment about anything that is confusing.      

All mouse-over sed conc windows show as  between 1-3 ug, yet color-coded 

ERL/ERM etc do not seem to match up w/ these values . 

e.g. Newport  Hg shows as 1 ug, yet green dot says < ERL (< 0.15 ug)? 

-May be round-off issue, but w/ low ERLs etc this is a problem. 

 Preview website did not contain final data.  Final website contains correct 

concentrations without rounding. 

2) Is there any additional information that should be included on the maps to make 

them more useful?   Should be easy way to look at actual data (not rounded off 

values w/ a download (haven’t looked at download files yet, but somewhere 

there should be “real” data available. 

 Final website will contain all "actual" data in pop-up boxes, and in 

downloadable spreadsheets. 

3) Did the pop-up table (mouseover) option work correctly? YesX No 

3a) If No, please described any difficulties you experienced in as much detail 

 as possible. 

5) Did you try downloading and printing a map?  YesX No 

5a) If Yes, was the printed map of acceptable quality?  Yes NoX 

problem was downloaded map > 1 page size …may have been the jpeg viewer 

I used, but should have as small and large size maps avail for typical printed 

page sizes. 

Some JPG viewers increase image size, however these viewers usually allow the 

user to do a simple size reduction so that the image will fit on a standard sheet 

of paper.  No changes will be made in response to this comment.  

6) Are you an ArcInfo/ArcView user?    Yes

 No(intermittent) 

If No, skip to question 10 

7) Did you download & import a *.SHP file?   Yes No 
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8) Did you download & import a *.E00 file?   Yes No 

(Please note:  If you reviewed the website early in the week of May 26, this 

option might not have been available to you.) 

9) Please describe any problems. 

10) Additional comments and suggestions about the maps: 

  

Technical Information Pages 

1) Did you review the technical information pages in detail? Briefly Yes No 

1a) If No, did your cursory review of the pages indicate that the information presented 

is adequate?  YesX No 

1b) If Yes, is the information presented on the technical information pages adequate? 

  Contaminants:      yesX no 

  Methodology:      yesX no 

  Quality Assurance/Quality Control Report:  yesX no 

2) Please make any suggestions about revisions to existing information, or about 

additional information that should be included. 

Liked the site a lot!  Only suggestion is ability to get at real data somehow vs 

rounded off values (I agree these should be the ones provided for gen public 

use since real data not particularly useful for most).   

See comments above.  CLG will follow-up with Chris via e-mail to clarify that 

"real" data will be available on the final website. 
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Other comments, concerns, or suggestions: 

 

Great site !  I hope you can eventually add any organic data to this under same 

format. 

 

Link page had dead link : epa is www.epa.gov (not usepa) 

+ would add: 

 

www.state.ri.us/DEM/ 

www.crmc.state.ri.us 

www.epa.gov/waterscience/cs/         (epa sediment page w/ good links)



Participant:  R. FYE 
(There are no issues that need to be addressed from this survey.) 

 
User Information: 
 

1) Name of User: Robert Fye   
 
2) Organization:  Senator Chafee’s Office Newport 
 
3) Phone number / e-mail: Robert_Fye@Chaffe.senate.gov 
 
4) Please rate your computer expertise:   
 
  1 2 3 4 6 7 8 9 10 

beginner        advanced 
 

5) Approximate amount of time spent reviewing website:  20 minutes 
 
 
Computer/Software Information: 
 
1) Operating System of computer on which website was viewed: 
 

PC:  Windows 2000 
 
2) Web browser used to view website: 

 
Internet Explorer 
 

3)   Does your organization use ArcView and/or ArcInfo?  No 
  
3a) If Yes, what version(s)?  N/A 
 
 
Functionality of Website  
 
1)   When you first went to the website, did it load in a reasonable amount of time?

 Yes 

2) Did the maps load in a reasonable amount of time?  Yes 

2a) If No, which maps did you have difficulty viewing? N/A 

2b) If the maps are too slow to load, please specify the type of internet connection you 

use (e.g., modem, ethernet, etc.) N/A 

3) Did all links, buttons, or download options work correctly? Yes 

D 
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 (Please note the *.E00 download option is not yet available.) 

3a) If No, please explain using as much detail as possible.  N/A 

4) Do you feel the website is logically organized?   Yes 

5) Were you able to navigate through it easily?    Yes 

5a) If No, please make any suggestions about ways in which the data could be better 

organized to meet your needs.  

6)  Were you able to download data tables successfully?   Yes 

7) Were you able to download the maps successfully?    Yes 

8)  Please describe any difficulties with downloads that you encountered.  

9)  Additional comments about the functionality of the website:  

 

Layout and Design 

1) Is any aspect of the website illegible or difficult to read/view? No 

1a) If Yes, please explain. 

 

Maps 

1)  Is the data clearly represented on each map?   Yes 

1a) If No, please comment about anything that is confusing. 

2) Is there any additional information that should be included on the maps to make 

them more useful?  

3) Did the pop-up table (mouseover) option work correctly? Yes 

3a) If No, please described any difficulties you experienced in as much detail 

 as possible. 

5) Did you try downloading and printing a map?  Yes 

5a) If Yes, was the printed map of acceptable quality?  Yes 

6) Are you an ArcInfo/ArcView user?    No 

If No, skip to question 10 

7) Did you download & import a *.SHP file?   Yes No 

8) Did you download & import a *.E00 file?   Yes No 

(Please note:  If you reviewed the website early in the week of May 26, this 

option might not have been available to you.) 
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9) Please describe any problems. 

10) Additional comments and suggestions about the maps: 

  

Technical Information Pages 

1) Did you review the technical information pages in detail?  Yes 

1a) If No, did your cursory review of the pages indicate that the information presented 

is adequate?  Yes No 

1b) If Yes, is the information presented on the technical information pages adequate? 

  Contaminants:      yes 

  Methodology:      yes 

  Quality Assurance/Quality Control Report:  yes 

2) Please make any suggestions about revisions to existing information, or about 

additional information that should be included. 

 

Other comments, concerns, or suggestions: 

The Maps are very well laid out.  Especially like the popup info. 
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Participant:  M. COHEN and M. NOBLE 
 
User Information: 
 

1) Name of User: Marilyn Cohen/Martha Noble 
 
2) Organization:  North Kingstown Planning Department 
 
3) Phone number / e-mail: mcohen@northkingstown.org; (401) 294-3331 ext 310 
 
4) Please rate your computer expertise:  6 
 
  1 2 3 4 6 7 8 9 10 

beginner        advanced 
 

5) Approximate amount of time spent reviewing website: 3.5 hours 
 
 
Computer/Software Information: 
 
1) Operating System of computer on which website was viewed: 
 

PC:  Windows version?   Windows 2000 Professional 
 
Mac:  OS version?   
 
Unix: Operating System name? 
 
Linux: Operating System name?  

 
2) Web browser used to view website: 
 

Netscape, version? 
 
Internet Explorer, version?  5.0 
 
Other? 
 

3)   Does your organization use ArcView and/or ArcInfo?  No 
  
3a) If Yes, what version(s)?   
 
 
Functionality of Website  
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1)   When you first went to the website, did it load in a reasonable amount of time? 

yes 

2) Did the maps load in a reasonable amount of time?  Yes 

2a) If No, which maps did you have difficulty viewing? 

2b) If the maps are too slow to load, please specify the type of internet connection you 

use (e.g., modem, ethernet, etc.) 

3) Did all links, buttons, or download options work correctly?  No 

 (Please note the *.E00 download option is not yet available.) 

3a) If No, please explain using as much detail as possible.  

The .jpg map on the maps page did not open and all of the data EXCEPT 

meta could not be opened.  

This problem was due to the fact that these users do not have software on their 

computers that can uncompress "zipped" files. The "zip" format was chosen 

because many of the files available for download from the website are very 

large.  We will add a link to the website where users can download the UnZip 

program.  

4) Do you feel the website is logically organized?   Yes 

5) Were you able to navigate through it easily?    Yes 

5a) If No, please make any suggestions about ways in which the data could be better 

organized to meet your needs.  

6)  Were you able to download data tables successfully?   No 

7) Were you able to download the maps successfully?    Yes 

8)  Please describe any difficulties with downloads that you encountered.  

 Our computers could not open anything that was zipped. 

 (See comment above.) 

9)  Additional comments about the functionality of the website:  

For public and most planning uses, the website information seemed too 

technical.  Analysis of the information would allow for better translation to 

the public. 
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Data analysis was outside the scope of this project, but could potentially be 

included in future updates of the website.  CLG will communicate this to Cohen 

and Noble by e-mail. 

 

Layout and Design 

1) Is any aspect of the website illegible or difficult to read/view? No 

1a) If Yes, please explain. 

 

Maps 

1)  Is the data clearly represented on each map?   Yes 

1a) If No, please comment about anything that is confusing. 

2) Is there any additional information that should be included on the maps to make 

them more useful?  

 There should be something stating that moving the cursor over the sites 

shown on each map will result in pop-up tables with information for the site. 

 Included on initial maps page. 

3) Did the pop-up table (mouseover) option work correctly? Yes 

3a) If No, please described any difficulties you experienced in as much detail 

 as possible. 

5) Did you try downloading and printing a map?  Yes 

5a) If Yes, was the printed map of acceptable quality?  No 

 I could not open the map. 

6) Are you an ArcInfo/ArcView user?    No 

If No, skip to question 10 

7) Did you download & import a *.SHP file?   Yes No 

8) Did you download & import a *.E00 file?   Yes No 

(Please note:  If you reviewed the website early in the week of May 26, this 

option might not have been available to you.) 

9) Please describe any problems.  

10) Additional comments and suggestions about the maps: 
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Technical Information Pages 

1) Did you review the technical information pages in detail?  Yes 

1a) If No, did your cursory review of the pages indicate that the information 

presented is adequate?  Yes No 

1b) If Yes, is the information presented on the technical information pages adequate? 

  Contaminants:      yes 

  Methodology:      yes 

  Quality Assurance/Quality Control Report:  yes 

2) Please make any suggestions about revisions to existing information, or about 

additional information that should be included. 

The information serves its purpose, but seems to be too technical.  We would 

suggest providing the information in a manner more conducive to an 

understanding by non-technical viewers. 

 (See comments below.) 

 

Other comments, concerns, or suggestions: 

 The website has excellent potential and is well put together.  However, there 

seems to be too much information in the technical information that would only be 

useful to those with an extensive background in this area.  The links provide 

excellent clarification and, with the exception of www.usepa.gov, all loaded quickly. 

 Technical users will require the extensive background information  provided by 

the website.  Data interpretations would be very useful for non-technical users, 

however this was outside the scope of the project.  However, the website was designed 

to be easily updated, so data interpretation could potentially be included in the future.   

CLG will discuss this with Cohen and Noble in a follow-up email. 

 

 
 

 

 



 

 

 

 

 

 

 

 

 

Appendix IV 

Outline of Narragansett Bay Journal Article 



I. Background 

A. Introduction of project 

 

II. Datasets Used 

A. Description of the 3 datasets, with references as available 

B. Description of data quality assessment 

 

III. Website  

A. Description of the website 

1. Where it is (web address) 

2. How it is set up/mouseovers 

 

IV. Uses & Interpretation 

A. Discussion of possible uses of the data 

B. Discussion of interpretation concerns 

 

V. Acknowledgements 

 
 

 
 



 

 

 

 

 

 

 

 

 

 

Appendix V  

General Data Quality Objectives 



Paleomagnetics and Environmental Chemistry Laboratory 
GENERAL DATA QUALITY OBJECTIVES  

FOR TRACE METAL ANALYSIS OF SEDIMENTS 
 

______________________________________________________________________________ 
 
TYPE OF SAMPLE FREQUENCY and TARGET CONCENTRATION  
______________________________________________________________________________
   
Procedural blanks •  1 per 20 field samples 
  •  <Limit of Quantitative Detection (LQD)1 for  
       each analyte 
 
Procedural duplicates a • 1 per 20 field samples 
  • <50% RPD for iron and aluminum 
  • <30% RPD for all other elements 

• no more than 35% of recoveries can exceed the 
limit 

 
Standard Reference Materials (SRMs) b • 1 per 20 field samples 
   • 75-125% recovery 

 • no more than  15% of recoveries can exceed the 
limit   
   

 
INSTRUMENT QA/QC 

 
 
Initial Calibration c • 4 standards in calibration curve 
  • R2 at least 0.95 
 
Continuing Calibration Checks  • calibration blank and mid-range standard analyzed 

every 10 samples 
   

• check blanks must be <LQD for each analyte 
   

 • check standards must be within 75-  
   125% of target concentration  

______________________________________________________________________________ 
 
1   The LQD varies for each analyte,  is generally 10x the instrument detection limit.  Concentrations 
between the instrument detection limit and the  LQD are technically measurable but are not considered 
reproducible, and are therefore reported as  "<LQD" only. 

   
a Used to determine accuracy of sediment digestion technique and instrumental analyses.  
b    To establish calibration curve prior to sample analysis. 



 
Paleomagnetics and Environmental Chemistry Laboratory 

 
GENERAL DATA QUALITY OBJECTIVES FOR GRAIN SIZE 

 
 
___________________________________________________________________________ 
 
TYPE OF SAMPLE FREQUENCY and TARGET CONCENTRATION  
____________________________________________________________________________
   
Procedural blanks •  Coincidence of blank electrolyte is measured 

beforeeach sample. Coincidence must be 0.000 in 
order to 

  proceed with sample analysis. 
   
Procedural duplicates  • Only analyzed if sufficient quantity of sample 

exists.  
• If anayzed, 1 per batch (25-30) field samples. 

 
Procedural duplicates with <80% sand •  Calculate relative % difference (RPD) between 

% sand, % silt, and % clay duplicates.  RPD 
should be <25%. 

    
   
Procedural duplicates   with >80 % sand •  Calculate RPD  between % sand duplicates.  

RPD should be <25 .  RPD between % silt and % 
clay are not calculated.  1 

       
       
 Standard Reference Materials (SRMs)  • Not included in Standard Operating Procedure 

(SOP). 
 

 
 
______________________________________________________________________________ 
 

 
1  According to NOAA Status and Trends, any sample with greater than 80% sand is considered 
unacceptable for normalization of trace metal concentration to grain size.  Therefore, the % silt and % 
clay fractions are of minimal importance, and the RPD is not calculated. 
 



Paleomagnetics and Environmental Chemistry Laboratory 
 

GENERAL DATA QUALITY OBJECTIVES FOR NUTRIENTS ANALYSIS 
 
 
___________________________________________________________________________ 
 
TYPE OF SAMPLE FREQUENCY and TARGET CONCENTRATION  
____________________________________________________________________________
   
Procedural blanks •  Not applicable. 
   
 
Procedural duplicates  • Only analyzed if sufficient quantity of sample 

exists.  
• If anayzed, 1 per batch (25-30) field samples. 

 
    
Standard Reference Materials (SRMs)  • Not included in Standard Operating Procedure 

(SOP). 
 

 
 
______________________________________________________________________________ 
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