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Summary 

The Washington State Department of Agriculture (WSDA) has conducted an evaluation of 

groundwater data collected during the period 1988 – 2012.  This data was collected by various 

federal, state, local and private entities with a majority collected by public water supply system 

operators, as required by the Washington State Department of Health (WDOH). The evaluation 

indicates that groundwater quality has been impacted in several areas of the state by the  

metabolite(s) of the broad spectrum herbicide, Dimethyl Tetrachloroterephthalate (DCPA) 

commonly known by the trade name Dacthal. The most affected areas are the highly agricultural 

tracts of Eastern Washington where Dacthal has been historically registered for use. Dacthal is 

typically used in those areas as a pre-emergence herbicide for crops such as onions and turf 

grass. 

 

The detection of the metabolites, MTP and TPA, in both private and public water supply wells 

confirms that one or both are persistent in groundwater under certain conditions.  In areas of 

Eastern Oregon and Western Idaho where Dacthal has been used extensively, state agencies have 

traced a majority of detections of MTP/TPA in groundwater to historic uses.  These areas share 

similarities in agricultural activities, soil types, climate and hydrogeology with regions of Eastern 

Washington where Dacthal metabolites have been detected. 

Data supplied to WSDA by WDOH confirms that in at least two areas of the state (City of 

Quincy and the area south of the City of Walla Walla) the health advisory limit (HAL) of 70 

µg/L has been exceeded for Dacthal
1
. In multiple areas of Eastern Washington, including areas 

within Benton, Grant, and Walla Walla Counties, detections below the HAL but above 

Washington’s Pesticide Management Strategy action level of 14 µg/L (20% of the HAL) have 

been noted. A statewide review of current and historic uses of Dacthal, current and historic 

cropping patterns, and WSDA’s aquifer vulnerability assessment suggest that there may be other 

                                                           
1
 The U.S. Environmental Protection Agency has established a Health Advisory Limit (HAL) for Dacthal at 70 µg/L. This limit is applied equally 

to the parent compound (DCPA) and any of its metabolites. To determine whether the limit has been exceed the detections of the parent and the 

detected metabolites are added if the sum meets or exceeds 70 µg/L, an exceedence of the HAL is considered to have occurred. 



[MONOMETHYL TETRACHLOROTEREPHTHALIC ACID (MTP) AND 
TETRACHLOROTEREPHTHALIC ACID (TPA) GROUNDWATER 

OCCURRENCE IN WASHINGTON STATE] April 30, 2014 

 

9 
 

areas of the state where groundwater has potentially been impacted by MTP/TPA but where 

monitoring data is insufficient to verify its presence and magnitude. 

Discussions with the registrant American Vanguard Corporation (AMVAC), indicate that 

statewide applications of Dacthal are currently limited and that the herbicide is gradually being 

replaced by alternative control products. The decline in use is supported by WSDA’s limited 

evaluation of declining sales records within the Quincy, Washington area.  

Given the findings discussed in this report, WSDA’s Natural Resource Assessment Section is 

recommending that the use of Dacthal be discontinued in Washington State beginning in the 

spring of 2015. 
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Figure 1.  Location of sampling sites for MTP/TPA from 1988 - 2012. Ranges specified between .05 – 1.0 

ug/L are generally non-detects and represent the limits of the analytical method used. 

Background 

In 2010, data submitted to WSDA by WDOH indicated that concentrations of the Dacthal 

metabolite(s), MTP and TPA had exceed the federal drinking water health advisory level of 70 

µg/L in at least one public water supply well near Quincy, Washington.  Upon further review, 

significantly increased concentrations of MTP/TPA in several other public water supply wells 

owned and operated by the city of Quincy, were noted beginning in 2007 and continuing until 

the present.  

In 2012 increased levels of MTP/TPA were detected in several public water supply wells near 

the City of Walla Walla, Washington. In at least one of these locations MTP/TPA levels have 

steadily increased with numerous exceedences of the HAL.  Samples collected by the operator of 
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the most impacted public water system in irrigation ditches near the drinking water supply well 

south of the city of  Walla Walla, WA also indicated concentrations of Dacthal indicating recent 

application.  Results of an investigation by WSDA and the Oregon Department of Agriculture 

were inconclusive and the source of this detection remains undetermined. In 2013 Dacthal was 

detected in surface water samples collected by the WSDA within Skagit County. As part of the 

agency’s statewide surface water pesticide monitoring project.  These detections have been 

traced to the use of Dacthal on seed crops within the area. 

In 2012 and again in 2013, a review of WSDA’s pesticide database identified a general upward 

trend in Dacthal metabolite levels in public water supply wells located within areas of intensive 

row cropping in Eastern Washington. Figure 1, shows approximately 24 years of groundwater 

data collected by state and federal agencies for Dacthal and Dacthal metabolite(s). The majority 

of the detections above the analytical threshold(s) are located in the south-central area of the 

state.   The highest levels of MTP/TPA were detected, within Adams, Benton, Franklin, Grant, 

and Walla Walla counties where a majority of the commodities for which Dacthal has been 

registered are grown.  In 2005 Dacthal label modifications by US Environmental Protection 

Agency.  This modification removed several crops, grown in Washington, from legal application. 

 

Agency  (USEPA) removed several major crops grown in Washington (peppers, potatoes,  

These modifications removed peppers, potatoes, squash, lettuce, soybeans, corn, rutabagas, and 

dry beans) from registration, but retained onions, turf grass, melons, strawberries, and tomatoes. 

Figure 2. The map on the left illustrates the distribution of crops registered for Dacthal use in 2005 (195,065 acres) 

prior to label modifications.  The map on the right illustrates the distribution of crops registered for Dacthal use in 

2012 (33,530 acres). Source: WSDA (2006, 2013) 
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This label modification is one of the factors contributing to an 83% reduction in the land area to 

which Dacthal could conceivably be applied between 2005 and 2012 (Figure 2). 

Occurrence of Dacthal and its metabolites has been documented previously in the Pacific 

Northwest most notably in Oregon and Idaho.  In Oregon (Malheur County) groundwater 

contamination with both nitrate and Dacthal and its metabolites has been detected. These 

detections triggered the establishment of the Northern Malheur Groundwater Management Area 

in 1989.  As a result of the implementation of numerous best management practices the area-wide 

contamination with Dacthal and its metabolites appears to be decreasing. This conclusion is based on 

four estimates of the area-wide trends that suggest concentrations of Dacthal and metabolites are 

decreasing at rates of 0.23 to 5.0 ppb per year. This conclusion is not definitive because trends at 

individual locations are mixed (i.e., 45% decreasing, 40% statistically insignificant, 12.5% 

increasing, and 2.5% flat).  

Idaho has one Dacthal prohibition area established in 2007 located near Homedale, Idaho.  From 

2001 until 2006, the Idaho Department of Agriculture statewide groundwater sampling program 

identified 136 wells with Dacthal and Dacthal metabolite concentrations below 14 µg/L, 23 at 

concentrations between 14 µg/L and 35 µg/L, five between 35 µg/L and 70 µg/L, with one above 

70 µg/L. Wells above 35 µg/L were centered around Homedale, ID prompting Idaho to declare a 

Dacthal prohibition zone surrounding the area.  Monitoring results continue to show 

concentration fluctuations with a general slight trend downward, presumably due to the 

implementation of the prohibition. 

 

 

 

 

 

 

 
 
 
 



[MONOMETHYL TETRACHLOROTEREPHTHALIC ACID (MTP) AND 
TETRACHLOROTEREPHTHALIC ACID (TPA) GROUNDWATER 

OCCURRENCE IN WASHINGTON STATE] April 30, 2014 

 

13 
 

Figure 3. Metabolic pathway for Dacthal  in soils and 

groundwater 

Chemical Characteristics 
 

Dacthal is a pre-emergence herbicide. Monomethyl tetrachloroterephthalic acid (MTP) and 

Tetrachloroterephthalic acid (TPA) are the environmental degradates. At present the commonly 

employed analytical method for detection of TPA and MTP do not distinguish between the two 

compounds, therefore, results reported in this document are taken to be the terminal hydrolytic 

degradate TPA. Within the soil column, Dacthal is bound very strongly to organic matter and is 

almost immobile in soils with moderate to high organic matter content.  

 

A 1993 study by Wettasinghe and 

Tinsley cited in the USEPA Re-

registration Eligibility Decision (RED), 

found that essentially all of the Dacthal 

was transformed to di-acid Dacthal 

(TPA) after 197 days, although minor 

amounts of mono-acid Dacthal (MTP) 

were observed (USEPA, 1998). In a 300-

day study, the half-life of mono-acid 

Dacthal was about 2.8 days, while di-

acid Dacthal was persistent and barely 

degraded at all    (USEPA, 1998).  

 

Two products are currently registered for use in Washington with Dacthal as the active 

ingredient: Dacthal Flowable Herbicide (EPA registration number 5481-487) and Dacthal W-75 

Herbicide (EPA registration number 5481-490) (see Appendix One for labels). 

 

Environmental Fate 
 
When water pH is between 5.0 and 9.0 there is virtually no chemical degradation of Dacthal. 

(AMVAC, 2007). In surface water the breakdown of Dacthal is due to the action of sunlight, 

with a half-life generally less than three days (AMVAC, 2007). In most soils the half-life of 

Dacthal ranges from 14 to 100 days (EXTOXNET, 1996) with degradation influenced by soil 
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moisture, soil temperature and soil microbial activity (AMVAC, 2007). Dacthal undergoes a 

two-step degradation process resulting in the breakdown products monomethyl 

tetrachloroterephthalate (acid ester or MTP) and tetrachloroterephthalate (di-acid or TPA) 

(AMVAC, 2007). Little breakdown of Dacthal occurs below a soil temperature of 50°F due to 

low levels of microbial activity (AMVAC, 2007).  TPA is the dominant form of Dacthal 

occurring in groundwater and will leach to groundwater wherever Dacthal is used; it is extremely 

mobile and persistent in the environment.  

 

Toxicological Information 

 

The U.S. Environmental Protection Agency has established a Health Advisory Level at 70 µg/L 

for Dacthal and its metabolites.  The HAL is an EPA determined concentration in drinking water 

that is not expected to cause any adverse non-carcinogenic effects for a lifetime of exposure. The 

HAL is based on exposure of a 70 kg adult consuming 2 liters of water a day. The HAL for 

Dacthal was determined based on chronic and sub-chronic studies that demonstrated Dacthal can 

affect the lungs, liver, and thyroid in rats and the liver in mice. The agency has determined that 

neither MTP nor TPA is more toxic that the parent compound and therefore believes that the 

reference dose (RfD) for the compounds would be protective against exposure from the two 

metabolites. 
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Data Analysis 
 
MTP / TPA Occurrence 
 
The occurrence and concentration of MTP/TPA has increased in groundwater since sampling 

began in the late 1980’s.  However, this increase was not observed uniformly across the state. 

Larger increases in average concentration occurred in Adams, Benton, Franklin, Grant and Walla 

Walla Counties, with the greatest increases noted in Grant and Walla Walla Counties. The 

majority of the irrigated row crops for which Dacthal was historically registered for use in 

Washington State are grown in these counties (with the exception of Yakima) (Figure 2).   

 

The counties where the largest increases in MTP/TPA concentration have occurred present 

similarities in soil type (course grained soils with low organic matter), annual temperature, 

precipitation, depth to shallow groundwater, and extensive irrigation applications.  These factors 

tend to increase the vulnerability of shallow groundwater to MTP/TPA contamination and result 

in higher levels of leaching through surficial soils and into groundwater. 

 

 

 
 
 
Historical and current labels for Dacthal contain language advising against the use of the product 

in areas where soils with low organic matter and high water tables exist.  This language is 

Figure 4.  The average concentration of MTP/TPA in groundwater samples (µg/L) analyzed since the late 

1980’s has increased in many of Washington’s counties.  The largest increases appear to have occurred 

within counties located in the south-central areas of the state.  
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Figure 5.  Concentrations of all samples collected from 1988 – 2012. Median and average values include 

samples designated as “non-detect” for which ½ of detection limit was used as a reportable value. 

cautionary in nature and is not enforceable.  The lack of specificity and regulatory language on 

the label is likely to have maintained the use of Dacthal in areas where its use was not advised. 

Below is an excerpt from the current label. This language has remained consistent in 

registration(s) since 2004.   

 

“ Tetrachloroterephthalic acid, a breakdown product of Dacthal is known to leach 

through soil as a result of agricultural and turf uses and has been found in groundwater 

which may be used for drinking water. Users are advised not to apply Dacthal to sand 

and loamy sand soil where the water table (groundwater) is close to the surface and 

where these soils are very permeable, i.e. well drained, Your local agricultural agencies 

can provide further information on the type of soil in your area and the location of 

groundwater used for drinking water” 

 

Because of the stability of the metabolites (TPA) and decreases in recorded sales of Dacthal 

since mid-2000’s, the increases in average concentrations are more likely due to historical use 

than current applications (Figure 4).  Given the current knowledge concerning TPA, it is 

reasonable to assume that detections of MTP/TPA 

will continue until Dacthal use is discontinued and the metabolites have either broken down in 

the environment or have been transported through and discharged from impacted aquifers. 
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Figures 5 and 6 illustrate the general increase in detections of MTP/TPA from the late 1980’s to 

2012. The concentrations at which detections occur also appear to have increased during the 

same time period.  An evaluation of WSDA’s pesticide and groundwater database reveals that 

while MTP/TPA has not consistently been the compound most detected during each sampling 

decade, its occurrence has steadily increased during the period of record as compared to other 

detected pesticides.  Factors such as modifications to long term sampling programs (WDOH), or  

 

Table 1.  Most Commonly Detected Pesticides 1988 – 2012 

 

inclusion of focused studies within the database may account for inconsistencies in pesticide 

rankings or appearance from one decade to another. 
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Decade Chemical  Detection Ranking  
1980 DCPA Metabolites 1 

1980 EDB 2 

1990 Atrazine and Metabolites 1 

1990 DCPA Metabolites 2 

1990 Simazine 3 

2000 DCPA Metabolites 1 

2000 EDB 2 

2000 Atrazine and Metabolites 3 

2010 DCPA Metabolites 1 

2010 Picloram 2 

Figure 6.  Concentration of samples collected from1988 – 2012.  Median and average values include only samples 

designated as “detects”. 
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Well Depth and Concentration 

WSDA reviewed data from 8329 records beginning in 1988 extending through 2012.  Data 

results for MTP/TPA analysis indicate a strong relationship between well depth and 

concentration detected. Water supply wells constructed with intakes below 400 feet generally do 

not contain MTP/TPA concentrations above the detection limit(s) of the analytical method 

employed.  

Wells with intakes above 150 feet are significantly more likely to have MTP/TPA detections in 

areas of current or historical Dacthal use. In some cases there is reason to suspect that well 

integrity may be compromised allowing shallow groundwater impacted by MTP/TPA to intermix 

with underlying aquifers.   

 
 

 

Because of the persistence of TPA, deeper wells with intakes at depths not currently presenting 

evidence of MTP/TPA may be impacted in the future. This is especially true if those wells are 

not hydraulically isolated from impacted overlying aquifers. 
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Figure 7.  Relationship between MTP/TPA occurrence and well depth 
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Figure 8. South-Central areas of Washington State 

designated as high potential for MTA/TPA 

occurrence. Red indicates high vulnerability, yellow 

indicates medium-high to medium vulnerability. 

Statewide Aquifer Vulnerability 
 
As noted previously, the metabolites of Dacthal, especially TPA are highly leachable through the 

soil column into underlying groundwater aquifers. 

To assess the potential impacts to underground 

sources of water, WSDA evaluated its statewide 

aquifer susceptibility and vulnerability assessment 

combined with the mapped location of crops for 

which Dacthal was registered for use between 2005 

and 2012.  Because of the documented persistence of 

TPA, the 2005 crop map layer was deemed 

appropriate to use in order to capture a majority of 

metabolite residues potentially remaining within the 

soil column and underlying shallow groundwater.   

This assessment provides for a conservative 

analysis of areas where TPA concentrations are 

most likely to be encountered due to historical 

and current applications.  Two areas of the state emerge as general locations with a high potential 

for TPA detection; the five county area (Figure 8) and the northwest portion of the state 

including the western areas of Skagit and Whatcom Counties (Figure 9). Detections exist within 

the south-central portions of the state and where monitoring data exists, detections generally 

coincide with areas designated as having a high to medium vulnerability.  This relationship does 

not appear to hold true in the northwestern portions of the state.  A single detection of MTP/TPA 

exists in the database near the city of Mt. Vernon (1994). Several reasons could account for this 

difference.  First, the cropped areas where Dacthal could potentially be applied, were in fact not 

subjected to Dacthal application. Second, hydrogeologic, soil, and climatic conditions are not 

favorable for TPA formation. 

 



[MONOMETHYL TETRACHLOROTEREPHTHALIC ACID (MTP) AND 
TETRACHLOROTEREPHTHALIC ACID (TPA) GROUNDWATER 

OCCURRENCE IN WASHINGTON STATE] April 30, 2014 

 

20 
 

Figure 9. Sampling sites for MTP/TPA in northwest Washington 

State. Note the single detection (1994) 

Figure 10. Areas of Washington State vulnerable to MTP/TPA leaching.  

Areas of the state not favorable for 

Dacthal application due to the risks of 

groundwater impacts are significantly 

more than those represented in Figure 

8, and Figure 9 which only identify 

historic and current sites of potential 

application.  Future cropping patterns 

could result in the application of 

Dacthal to fields not currently identified 

as having a potential for Dacthal use.  

This could increase the areas of concern 

for groundwater impact.  Figure 10. 

illustrates those areas of the state where Dachtal use represents a risk to groundwater quality 

based upon relative aquifer vulnerability.   

 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 

Location of MTP/TPA 
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Vulnerability Ratings 

Red – High Vulnerability          

Yellow – Medium Vulnerability     

Lt. Green – Low Vulnerability                         

Dk. Green – Very Low Vulnerability 
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Conclusion 
 

The Washington State Pesticide Management Strategy requires WSDA to evaluate the known 

and potential risks of any pesticide that may impact ground and surface waters of the state. If the 

impact is deemed significant enough, a management plan potentially resulting in use restrictions 

prohibition is required.  

 

Metabolites of the wide spectrum herbicide, Dacthal have been shown to leach into shallow 

groundwater.  These compounds have been detected in numerous public water supply wells 

within areas were crops for which Dacthal has been approved for use have been grown.  These 

occurrences are not unique to Washington State and have prompted Oregon and Idaho to 

implement management areas where Dacthal application is significantly limited or prohibited.  

 

There is abundant evidence (water quality data, vulnerability risk assessment, and trend analysis) 

to warrant prohibiting the use of Dacthal in Washington State in the Quincy and Walla Walla 

areas with documented concentrations of metabolites approaching or exceeding the federal 

health advisory of 70 µg/L.  Because of the metabolite persistence, detections especially within 

the Quincy and Walla Walla areas are expected to continue for some time.  Given the history of 

Dacthal and the risk of impacting additional areas with MTP/TPA further applications of the 

herbicide should be only considered with a high degree of caution in Washington State in order 

to protect shallow groundwater and public drinking water supplies.  Additional sampling above 

aquifers considered vulnerable to Dacthal leaching should be considered in support of potential 

expansion of recommended use prohibition areas. 
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