Fresh Water Lake health risk information
California DHS Guidance document, containing 

· recommended health risk criteria, 

· sanitary survey, 

· monitoring and 

· public notification protocol development 

http://www.dhs.ca.gov/ps/ddwem/beaches/Freshwater/default.htm
Fresh water recreation epidemiology and disease outbreak reports 
Dufour, 1984.     Two epidemiology studies in Oklahoma and Pennsylvania used to establish health risk criteria used in the US EPA’s 1984 Health Risk Criteria for Fresh Recreational Waters document.  This may not be applicable because both swimming locations had nearby point source discharges.
Calderon et.al, 1991.  Epidemiological study of fresh water pond with no point source discharges.  "Swimming-associated symptomatic gastro-intestinal illness was observed in individuals who swam in animal non-point source contaminated water.  Swimmer illness was not associated with high densities of common fecal indicator bacteria (coliforms only?) or high volume rainy days.  Swimmer illness was associated with high numbers of swimmers per day and high densities of staphylococci.  The observed illness appeared to be caused by a swimmer to swimmer transmission in the water."

Fresno County Community Health Dept, 1996.  A cryptosporidiosis outbreak at a water park in Fresno County was attributed to the ingestion of pool water that may have been contaminated from fecal accidents of infected individual(s), or from the rinsing off of water from an untreated pond adjacent to the pool.  
Kramer et.al, 1996.  CDC reported 14 outbreaks of gastroenteritis in the US from 1993 – 1994, 10 of which were attributable to parasites (Cryptosporidium parvum or Giardia lamblia), and the rest to Shigella spp. or E. coli O157:H7.   Seven of the 14 outbreaks occurred in lakes. 

Levy et. al., 1998.  CDC reported 37 fresh recreational water disease outbreaks in the US from 1995 – 1996.  Of these, 22 were gastroenteritis outbreaks.  13 of the 22 gastroenteritis outbreaks were associated with lake water.  6 of the 37 outbreaks were attributed to single cases of primary amebic meningoencephalitis (PAM) caused by Naegleria fowleri.  All 6 cases were fatal and were associated with a shallow lake, river, or pond. 
Beach, et. al., 2004.  CDC reported 65 fresh recreational water disease outbreaks in the US from 2001 -2002.  Of these, 30 involved gastroenteritis (40% of these associated with surface water [non-treated]). None of the 65 cases occurred in California.  8 of the 65 outbreaks were attributed to single cases of primary amebic meningoencephalitis (PAM) caused by Naegleria fowleri.  All 8 cases were fatal and were associated with swimming in a lake. 
Beach, et. al., 2006.  CDC reported 62 fresh recreational water disease outbreaks in the US from 2003 -2004.  Of these, 12 occurred at lakes (11 gastroenteritis and one primary amebic meningoencephalitis (PAM) caused by Naegleria fowleri).  One of the 12 occurred in California (unidentified etiological agent) Outbreaks at lakes are more likely to be of a bacterial or viral origin than treated water outbreaks.  
Pruss et. al, 1998.  A review of 22 epidemiology studies (7 in fresh water) on health effects from recreational water exposure.  In 19 out of the 22 studies this paper reviewed, the rate of certain symptoms or symptom groups is significantly related to the count of fecal indicator bacteria (E. coli in fresh waters) in recreational water.  Gastro-intestinal symptoms are the most frequent health outcome for which significant dose-related associations were reported.  Symptom rates are usually higher in lower age groups.  

Blue green algae
Exposure to cyanobacteria (blue-green algae) and their toxins by ingestion, dermal contact, inhalation, or aspiration may pose risks to humans, pets, and wildlife.  Risks to people may occur when recreating in water in which a blue-green algae bloom is present.  

Exposure to blue-green algae can cause rashes, skin and eye irritation, gastroenteritis, and potentially liver toxicity and neurotoxicity.  Exposure to high levels can result in serious illness or death. 
DEH Conclusions:  
1. The increased risk of illness from exposure to fresh water with high levels levels of fecal indicator bacteria OR high number of swimmers (in non point source affected water bodies) is well documented.  

2. The absence of a point source discharge at a particular water body is not a guarantee of the absence of fecal contamination, or good water quality, as contamination may occur by other means (urban runoff, wildlife, or bather load). 
3. Fresh water recreation areas may offer better survival for bacteria, parasites and viruses, and increased risks for exposure to these pathogens.  The CDC reports on waterborne disease outbreaks support this. 
4. An enclosed water body will usually have poorer water quality than an open ocean beach or location with water exchange/ wave action.  

5. Fatal illnesses (PAM) have been associated with fresh recreational water exposure.  

6. Even in water bodies without fecal contamination, the possibility of illness from other sources (cyanobacteria/ blue-green algae) presents a health risk to swimmers.  

7. A correctly implemented health risk monitoring and public notification protocol (similar to the DHS Guidance document) for a fresh water recreation area is necessary for the protection of public health/ health of private community users.   
8. Sampling for bacterial indicators of fecal contamination at any frequency less than once a week is likely to miss the majority of potential exceedances, and does not provide an accurate assessment of water quality/ health risk.  (SCCWRP model monitoring program) 

9. For a fresh water area monitoring protocol, it may be prudent to include sampling for parasites (Cryptosporidium). 
